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ELECTRONIC VALVE SPECIFICATIONS 

PREFERRED VALVES 

Attention is drawn to Item L(a) "Notice for Design and 
Production Authorities" for conditions under which other than 
Preferred Valves may be used for new equipment. 

INDEX 

(1347 1‘tA EVCriellQ W.leir I - (C107 
is of CV Test S7 

TIt4  it\tri4 
2 Specification K.1001 No. 6 plus amendments 1-6. 

This specification will be issued to holders of Preferred 
Manual (Vol. 1 and Vol. 1A) when available. 

3 Specification K.1006 Issue No. 3 (Containing MIL-E-1D) 

This specification will not be issued in view of its limited 
usage. Copies may be obtained however on request from 
Ministry of Technology, DGLRD/Dist. Room 104, Castlewood House, 
New Oxford Street, London, W.C.1, Telephone No. MUSeum 36244, 
Ext. 689. 

4 (a) Notice for Design and Production Authorities Pages 1 and 2 

(b) List of Pinned and Flying Lead Valves Equivalents 

(c) (i) T.V.C. Information Sheet No. 5 

(ii) T.V.C. Information Sheet No. 15 

Note: T.V.C. Information Sheet No. 11 has been superseded by 
Appendix XX of K.1001. 

(d) C.R.T. Screen Code 

(e) Operating Conditions with Varying Anode Voltages 

(f) Mounting positions for Preferred Valves 

(g) Valve Base Pin Numbering 

5 Functional Classification 

6 Preferred CV specifications 



DGLRD(Admin) Information Sheet No. 1  

BRITISH STANDARD SPECIFICATIONS FOR 
ELECTRONIC PARTS OF ASSESSED QUALITY 

1. The recommendations of the Second Report of the Committee on 
Common Standards for Electronic Parts (HMSO 1967), i.e. the Burghard 
Report were accepted by the Government, by Industry and by B.S.I. 
last year. All participants have since been working within B.S.I. and 
B.S.9000 "General Requirements for Electronic Parts of Assessed Quality" 
has now been published. Many of the subsidiary Generic Data and Detail 
specifications are well advanced and may be published before the end of 
the year. 

2. New Electronic Parts required for use in Service equipment will 
normally be specified in this series of specifications instead of the 
RCSC DEF specifications and the TVC CV specifications. 

3. Some of the existing DEF and CV specifications will be superseded 
by the BS Specifications. When this occurs you will be informed. 

4. You should, however, keep yourself informed of the current 
situation in BSI. This may be most easily achieved by consulting BSI 
News e.g. the September issue contains: 

page 5: A reminder about Sockets for electronic tubes and valves 
and plug-in devices, and fixed capacitors. 

page 11: A statement about Rigid Wave-guide tubing. 

page 32: The list of draft standards circulated for comment 
includes three detail specifications. 

5. Those DEF and CV specifications which will not be superseded by BS 
specifications (or will not be superseded in the immediate future) will 
be the responsibility of branch TL5 of the Directorate of Electronics 
Research and .Development (Telecommunications) DLRD(T) of the Ministry of 
Technology (Aviation Division). These specifications will continue to 
be distributed by DGLRD (Admin) as at present. 

6. The Qualified Products List (RCG4 will also be maintained for DEF 
and CV Specification parts. 

C. M. GOODCHILD 
TL5 

October 1967 



01-636-3644 Extn. 689 Ministry of Technology 
DGLRD DISTRIBUTION 
Room 104, 
Castlewood House, 
77-91 New Oxford Street, 
London, W.C.1. 

May 1968 

New issues of CV specifications are sent herewith for 
inclusion in the E.V.S. PREFERRED BOOKS held by you. The 
Specifications supersede previous issues which should be 
removed. Please amend the Numerical List accordingly. 

HOLDERS OF PREFERRED  

ELECTRONIC VALVE SPECIFICATION BOOKS 

cv.6085 Issue No. 2 

CV.6157 Is No. 1 

Information Sheet No. 2 DGLRD/ADMIN. (Please file after 
Information Sheet No. 1) 

The last change sheet was dated March 1968. 

DGLRD/DIST. 

NM.49582(T) 



DGLRD Information Sheet No. 2  

NATO Stock Numbers - Item Identification Numbers  

1. Passive Components (ex RCSC) 

There is a long standing agreement that the digit "0" as the first digit 
of the item identification number (I.I.N) signifies an RCSC (now DLRD(T)) 
standard item. The specifications of these items are in the MOD DEF.5000 
series as well as the RCS series. 

Through a misunderstanding of this agreement MOD/DCA have allotted 
numbers with the digits 00 as the first two digits of the I.I.N. to non-
standard items. 

Consequently the agreement has been revised to "the digit 0 when it is  
not followed by a second 0 signifies a standard item". 

This is an amendment to RCSC Information Sheet No. 8 para.3 and RCSC 
Circular No. 171. 

2. Active Components  

The same agreement applied in principle to the TVC CV items. However, it 
was not made effective by TVC and this 0 has no significance for active 
'devices. 

Note: TL5b will continue to allott NSN within the present allocations 
on behalf of DCA for the present. This is without any distinction on 
whether or not they are "standards." 

The standard valves and semiconductors are those listed in the Services 
Lists of Preferred 
will shortly be converted 

3. Summary 

Valves and of Semiconductors. It is expected that these 
to Defence Standards. 

of I.I.N. with 0 as the first digit are: The allocations 

From To User 

000-0001 000-9999 Reserved for TL5 (ex T.V.0 item: 

001-0000 009-9999 DCA Non Standards 

010-0000 037-1999 Reserved for TL5 (ex RCSC) 
for Standards 

037-2000 037-6999 Reserved for TL5 (ex T.V.0 item: 

037-7000 099-9999 Reserved for TL5(ex RCSC)for 
Standards' 

Ministry of Technology 
TL5 
Castlewood House 
77-91 New Oxford Street, London W.C.1 

March, 1968 

C.M. Goodchild 
TL5 



Electronic CV Valves  

Numerical List of Preferred Types  

1. Hitherto CV valve types have been divided into four separate 
availability classes:- 

Preferred - unrestricted use in new equipments, (Valve 
specification exists, Qualification Approval 
has been granted etc.). 

Guidance - destined to become preferred when all the 
criteria for preferred have been met. 

Current - approval for their use in new equipments to 
be obtained as there may be difficulties in 
production or similar types may be preferred 
etc. 

Maintenance - Not for use in new equipments 

2. Henceforth CV Valve Types will be divided into two classes 
only:- 

Preferred Recommended for use in equipments. 

Maintenance - All types not listed as preferred. 

3. Numerical List of Preferred Types. 

CV 
No. 

Issue No. Amdts. 
Description of 

Tube 
Note 

Page in 
Functional 

Classification - 
To follow 

477 2 Pentode 3 
490 2 1 Rectifier 2 
1835 1 Rectifier 2 
1881 4 Noise Tube 7 

1916 1 Magnetron 9 
2130 6 Tetrode 4 
2131 6 Tetrode 4 
2160 4 1 .2.3 Rectifier 2 
2171 2 1 Noise Diode 7 
2274 2 T.B. Cell 11 

/2309 



Page 2 

CV No. Issue No. Amdts. Description of 
Tube 

Note 

Page in 
Functional 

Classification 
To follow 

2309 2 T.B. Cell 
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2311 4 1 .2.3,14A T.R. Cell 
2312 4 1.2.3.4ft T.R. Cell 
2325 1 Selector Tube 
2341 1 1.2.3 Noise Diode 
2352 3 1 C.R.T. 
2388 1 1 C.R.T. 
2397 2A U.H.F. Triode 
2431 1 1 C.R.T. 
2456 1 1 Corona Stabiliser 
2457 1 1 Corona Stabiliser 
2458 1 1 Corona Stabiliser 
2459 1 1 Corona Stabiliser 
2460 1 1 Corona Stabiliser 
2461 1 1 Corona Stabiliser 
2462 1 1 Corona Stabiliser 
2466 1 1 Double Tetrode 
2473 1A Magnetron 
2483 1 1.2.3 Pulsed Attenuator 
2494 1A 1.2.3 V.M. Tube 
2498 1 .C.R.T. 
2721 3 1 Pentode 
2797 3 ja Double Tetrode 
2798 1 1 , Double Tetrode 
2799 4 1 Double Tetrode 
2975 1 Pentode 
3523 2 A. Pentode 
3629 2 Hy. Thyraton (2) 
3928 1 Pentode 
3929 1 1 Pentode 
3930 1 Triode 
3946 1 1 ,C.R.T. 
3986 1 Double Triode 
3998 1 1.2 Pentode 
4003 411 Double Triode 
4004 3 1.2.3 Double Triode 
4007 3 1 Double Triode 
4009 2 1.2 Pentode 
4010 5 Pentode 
4014 4 1.2.3.4 Pentode 



Page 3 

Page in 
CV 
No. Issue No. Amdts. Description of 

Tube 
Note Functional 

Classification - 
To follow 

4018 
4024 
4029 
4040 
4043 
4055 
4058 
4060 
4062 
4079 
4080 
4082 
4085 

2 
3 
1 
2 
2 
2 1A 
2 
2 

1B 
1A 

1.2.3.4 

1 
1 
1.2 
1.2 
1 

1 
1 

Gas Tetrode 
Double Triode 
Pentode 
Voltage Stabiliser 
Tetrode 
Pentode 
Triode 
Tetrode 
Pentode 
Triode 
Voltage Stabiliser 
Tetrode 
Pentode 

11 
5 
3 
6 
3 
3 
3 
4 
3 
4 
6 
4 
3 

4100 1 Voltage Stabiliser 6 
4101 1 Voltage Stabiliser 6 
4105 11. Triode (2) 3 
4108 1 1.2.3 Double Triode 5 
5008 3 Double Triode 5 
5018 2 Magnetron 9 
5035 1 ‘C.R.T. 1 
51 25 1 1 
5-135 2 Magnetron ( 2) 9 
5143 1 Decade Tube 12 
5242 1 Triode 3 
6005 1 Monitor Diode 12 
6007 1 1 Hy Thyraton 8 
6015 1A Hy Thyraton 8 
6023 5 1 V.T. 0sc. 8 
6024 4 1 V.T. Osc. 8 
6026 1C Hy Thyraton 8 
6028 1 1.2.3 Fre T.R. Cell 11 
6034 Magnetron ( 2) 9 
6035 1 Magnetron 9 
6036 1 Magnetron ( 2) 9 
6044 1 1 Decade Tube 1 2 
6045 1A Tetrode 
6051 1 1.2.3 Hy Thyraton 8 
6065 1 1 Corona Stabiliser 6 
6066 1 Corona Stabiliser 6 
6067 1 1 Corona Stabiliser 6 

/6070 



Page 2+  

CV No. Issue No. Amdts. Description of 
Tube 

Note 

Page in 
Functional 

Classification ..- 
To follow 

6070 1 T.C. Cell 11 
6071 1 V.M. Tube 9 
6072 2 Magnetron 9 
6073 1 1 Limiting Cell 11 
6076 1 V.T. 0sc. 8 
6085 gl. T.W.T. 10 
6086 1 1.2 Pre T.R. Cell 11 
6089 1B 1.2 Pulsed Attenuator (2) 10 
6090 1 T.W.T. 10 
6094 1 Voltage Indicator (3) 12 
6096 1A T.W.T. 10 
6097. 1 1.2 5,11. Shunt Stabiliser 12 
6098 1 T.W.T. (2) 10 
6099 at. 1 a , I.R. Converter 12 
6100 1 Decade Tube 12 
6103 1 Selector Tube 12 
61 06 1 1 T.W.T. 10 
6107 A t Monitor Diode 12 
6109 1 C.R.T.. 1 
611 0 1 1.2.3 Pre T.R. Cell (2) 11 
6112 1 1 V.T. Osc. (2) 8 
6113 1 C.R.T.* 1 
6117 

14,  1.2 T.W.T. 10 
6127 1A T.W.T. 10 
61 29 1A 1, a. T.R. Cell 11 
6132 lk I T.R. Cell 11 
6142 1 V.M. Tube 9 
6157 T.W.T. (1) 10 
61 64_ i - C.R.T. (2) 1 
61 67 1 1 C.R.T.. 1 
6168 1 T.R. Cell 11 
61 69 1 1 T.R. Cell 11 

44 'alp. 
 

51 
149 14..- T.R. Limiter (2? 11 

T.W.T. (1) 10 
6180 T.W.T. (1) 10 
6181 T.W.T. (1) 10 

6182 T.W.T. (1) 10 
6184 1 I Tetrode 4 
6192 1.4 T.R. Limiter 11 1 

60.7-tol 
(90- 

L2.3 (-A 



Page 5 

4. The following types will be added when CV specifications are 
available. 

VX 9252 Noise Tube Page 7 
VX 9247 Noise Tube (Reference) Page 7 
VX 9248 Noise Tube (Reference) Page 7 
VX 9249 Noise Tube (Reference) Page 7 
VX 7166 U.H.F. Triode Page 4 

Cathode Ray Tube to supersede CV 9311 

NOTES 

1. Specification not yet printed. 

2. No Qualification Approval yet granted. Apply to the 
Establishment quoted on the Specification for information 
re maker. 

3. Foreign-made 

August 1967 

( 455774) 



SPECIFICATION M.0.8./01.477 incorporating XCL-11-1/97D 

ISSUE 2 DATED 4.12.58 

To be read in conjunction with K.1006 and BS.448 

asariaTY 

SPECIFICATION VAIME 

Unclassified Unclassified 

NOTES 

Lead 

CONNECTIONS 

Electrode 

gi 
k + g3 

k + g3 
a 
h 
EP 

k + g3 

A 
A 
A 

A 
A 
C 
C 

B 
B 
B 

6.3 
150 
165 
155 
0.75 
0.35 
16.5 
200 
4.5 

175 

4.3 
3.4 
0.015 

DIMENSIONS 

See B8.448/B8D/F/2.1 
Size Ref. No.1 

CAPACITANCES (pF) 

C in (nom.) 
C out (nom.) 
Ca,g1 (max.) MAX. MIN. DIM&NSIORE (nan) 

25.8 

9.3 

A 
B 
C (dia.) 

34.9 
10.1E 

28.8 

TYPE OF VALVE: Subminiature Pentode, Semi-remote cut-off 
with flying leads. 

CATHODE: Indirectly heated. 

ENVELOPE: Glass. 

PROTOTYPE: 5899. 

RATING 

MARKING 

See K.1001/4. 
Additional marking: 5899 

BASE 

B8MVF. 
(SUbminiature 8 pin with 

long leads.) 

1 
2 
3 

5 
6 
7 
8 

Heater Voltage 
Heater Current (mA 
Max. Operating Anode Voltage V 
Max. Operating Screen Voltage V 
Max. Anode Dissipation 
Max. Screen Dissipation 
Max. Cathode Current (mA 
Max. Heater Cathode Current (V 
Mutual Conductance (mA/V 
Anode Impedance (kn 

MOUNTING POSITION 

Any. 

NOTES 

A. Absolute value. 

B. Measured with close fitting metal screen. 

C. At Va = Vg2 = 100V, Vg1 = -10V (Ia = 7.2 mil approx. Ig2 = 2.0 mA approx.) 

Page A (No. of Pages 2 + 4) 

11/NISTRY OF SUPPLY, D. L. R. D./R.A.E. VADM BlaCTRCINIC C 1.17 

4— Indicates a change 

2.18317. 



C V. 1,77 Page B 

NOTES 

The data and tests for Valve Type JAN-5899 shall apply. 



CV477 
MIL-E-1/97D 
22 Oct ra 1957  
MPER 
MIL-E-1 /97C 
23 lune 1955 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING PENTODE, SUBMINIATURE 

JAN-5899, 6206 

This specification sheet forms a part of the latest issue of Military Specification M1L-E..1. 

Description: Pentode, Semi-remote Cutoff, Reliable 

Ratings: Ef Eb Ecl Ec2 Ec3 Ehk Rk Rgl Ik Pp Pg2 T Envelope Alt 
Absolute V Vdc Vdc Vdc Vdc v ohms Meg mAdc W W °C ft 
Maximum: 6.6 165 0 155 22 200 ..-- 1.1 16.5 --- f220 60,000 

*Design Maximums --.. --- --- --- --- --- --- --- 0.65 0.25 --- --- 
Minimum 6.0 -55 --- ___ -__ -_- -__ ___ - --- 

Test Cond.: 6.3 100 0 100 0 0 120 --- - 
Note 1 

Cathode: Coated Unipotential 
Base: Subminiature - 8 Pin with long leads 

Pin No.: 1 2 3 4 5 6 7 8 
Element: gl k h k p h g2 k Type 5899 

g3 g3 g3 
Element: gl k h g3 p h g2 k Type 6206 

sd sd 
he shall be erformed: 

Diameter: 0.400 in. max. 
Height: 1.375 in. max. 

Envelope: T-3 

or the purposes of inspection.  use applicable reliable paragraphs of MIL-E-1 and Inspection Instructions or Electron Tubes. 
For miscellaneous requirements, see Paragraph 3.3. Inspection Instructions for Electron es.  

Inap. 
Ref. Test Conditions AQL(%) Level Sym. UNITS. NOTE A Units 

or Min. LAL Bogie UAL Max. ALD 
Code 

Qualification Approval Tests 

3.1 Qualification Approval: Required for TAB Marking --- - 

- Cathode: Coated Unipotential --- -- 

3.4.3 Base Connections: E8-10 --- - 

Measurements Acceptance Tests. Part 1. Note 3 

4.10.8 Heater Current: --- --- If: --- 144 150 156 --- 12 mA 

4.10.8 Heater Current: 0.65 II If: 140 - - -- 160 - mA 

4.10.15 Heater-Cathode Leakage: Ehk.+100Vdc fink: --- --- --- --- 5.0 --- uAdc 
Ehk=-100Vdc 0.65 II /ilk, - ___ - --- 5.0 - uAdc 

4.10.6.1.  Grid Current: 41.1.0Meg 0.65 II Icl: 0 -- --- --- -0.3 --- vide 

4.10.4.1 Plate Current(1): --- --- Ib: --- 6.4 7.2 8.0 --- 2.3 mAdc 

4.10.4.1 Plate Current(1): 0.65 II Ib: 5.2 --- --- --- 9.2 --- Wide 

4.10.4.3 Screen Grid Current: 0.65 II Ic2: 1.0 --- --- --- 3.0 --- sada 

4.10.9 Transconductance(1): --- --- Sm: --- 4200 4500 4800 --- 800 ushos 

4.10.9 Transconductance(1): 0.65 II 8m: 3800 --- --- --- 5200 --- uahoe 

4.7.5 Continuity and Shorts (Inooeratives): 0.4 II --- --- --- --- --- --- --- 
--- Suppressor: Note 22 0.4 II -- --- - __.. --- --_ --- .1. 

4.9.1 Mechanical: Envelope (8-1) 

Measurements Acceptance Tests Part 2 

4.8.2 Insulation of gl-all : 100 -__ -- _-- -- --- meg 
Electrodes: pall 2.5 I fiRL: 100 - - --. - --- meg 

4.10.9 Transconductance(2): pf=5.7V;Note 2 2.5 I Aro - \ - --- --- 10 --- 

4.10.9 Transconductance(3): Et1=-14Vdc:Rk=0 2.5 I Sm: 1.0 --- 25 --- 75 --- mahos 

JAN-5899, 6206 
Page 1 of 4 



IL—E —1/970 

CV477 
af. Test Conditions AQL(%) 

Insp. 
Level 
or 

Code 

Sym. LIMITS Units 
Min. LAL Bogie UAL Max. ALD 

Measurements Acceptance Tests Part 2(Contd) 

.10.6.2 Grid Emission: Ef.7.5V;Ec1=-14Vdc: 2.5 I Tel: 0 --- --- --- -0.5 --- uAdc 
Ral=1.0MeaRk=D;Note 21 

.10.3.2 AF Noise: Esig.70mVac;Ec2=19Vdc; 2.5 I ED: --- --- --- --- 17 --- VU 
Rg1=0.111eaRg2=1000: 
Rp=0.2Yeg;Ck=1000uf 

.10.10 Plate Resistance: 6.5 14 rp: 0.175 --- --- --- --- --- meg 

.10.14 Capacitance: 0.405 in. dia. Shield (Cglp: --- --- --- --- 0.015 --- uuf 
0.405 in. die. Shield 6.5 Code Cin: 3.5 --- --- --- 4.5 --- uuf.4-. 
0.405 in. dia. Shield F Cout: 2.9 --- --- --- 3.9 --- uuf 

.9.12.1 Low Pressure Voltage Pressur55+5mmHg.: 6.5 Note --- --- --- --- --- --- --- 
Breakdown: Voltage=300Vac 5 

.9.20.3 Vibration(1): No Voltages;Post Shock 
and Fatigue Teat End 

10.0 Note 
5 

--- --- --- --- --- 

Points apply 

.9.19.1 Vibration(2): F--40cps;G.-15:Rn-.10,000; 2.5 I Ep: --- --- --- --- 60 --- mVac 
Ck=1000uf 

Degradation Rate Acceptance Taste Note 6 

.9.5.3 Swbeiwiature Lead Note 7 2.5 Code 4 — — — — — arcs 
Fatigue: F 

.9.20.5 Shock: Hammer angle-30.; --- __- -__ ___ --- ___ __- --- 
Ehk.+100Vdc;Notes 8,9 

.9.20.6 Fatigue: -2.5;Fixed Frequency; 6.5 Note --- --- --- --- --- --- 
F.-25 min., 60 max. 5 

-- Poet Shock and Fatigue Vibration(2) --- --- Ep: — -- — --- 200 --- mVac 
Test End Points: Heater-Cathode Leakage 

Ehk=+100Vdc --- --- Ihk: --- --- --- --- 20 --- uAdc 
Ehk=-100Vdc Ibk: --- --- --- --- 20 --- uAdc 

Change in Transconduc- 
tance(1) of individual 
tubes 

— — Atm:  -- — — — 20 — % 

-- Glass Strain: Note 10 6.5 I --- --- --- --- --- --- 

Insp. Allowable Defectives 
ef. Test Conditions AQL(%) Level per 

or Characteristic Sym. LIMITS Units 
Code 1st Combined Min. Max. 

Sample 8amnlee 

Acceptance Life Tests Note 6 

.11.7 Heater Cycling Life Rf=7.0V; 1 min. on, 4 min. 2.5 Code --- --- --- --- 
Teat: offilhk=140Vac;Ec1=EcEb H 

=Ec33;Note 11 

-- Stability Life Teat: Ebk=200Vdc;Rg1=1.011eg; 1.0 Code --- --- --- --- 
(1 Hour) TA=Room;Note 12 I 

.11.4 Stability Life Test Change in Tranaconduc- --- --- --- --- him:  --s 10 % 
End Pointe: tance(1) of individual 

tubes 

-- Survival Rate Life Stability Life Test --- II — — --- --- 
Test: Conditions or equivalent; 

TA=Room;Notes 13,14 

.11.4 Survival Rate Life Continuity and Shorts 0.65 --- --- --- --- --- --- --- 
Test End Points: (Inoperativee) 

Traneconductance(1) 1.0 --- --- --- Sm: 3350 --- umbos 

JAN -5899, 6208 

Page 2 of 4 



C V47 7 MIL-E-1/97D 

Ref. Test Conditions AL(%) 
Insp. 
Level 
or 
Code 

Allowable Defectives 
per 

Characteristic Sysa, LIMITS Unita 
let 

Sample 
Combined 
Samples 

Min. Max. 

4.11.4 

4.11.4 

Acceptance Life Tests(continued) 

--- 

-- 
--- 
— 
-- 

--- 

--- 

--- 

--- 

--- 2  

--- 

--- 
--- 
— 
— 

-- 

--- 

--- 

--- 

tance(1) of individual  

---  

-- 

1 
1 
2 
1 

2 

2 

--- 

4 

t •  

-- 

3 
3 
5 
3 

5 

 5 

5 

--- 

8 

Icl: 
If: 

A Sot 

, 9a 
te 

Ott: 
: 

?t: 
R: 

AvgASm.-15 

— 

— 
0 

138 
— 

--- 

--- 
--- 

50 
50 

--- 

___ 

-0.8 
164 
20 

15 

10 
10 

-- 
--- 

--- 

uAdc 
mA 
% 

% 

uAdc 
uAdc 

Meg 
Meg 
% 

Intermittent Life Teets Stability Life Test 
Conditions;T Envelope. 
+220°C min;Notes 15,16; 
1000 Hour Requirements 
do not apply 

Intermittent Life Test Note  17 
End Points: Imperatives;Note 18 
(500 Howe) Grid Current 
Note 16 Heater Current 

in Transconduc- 
to 
tubes 
Transconductance(2) 
Heater-Cathode Leakage 

Eisk.+100Vdc 
Ehkw-10:Tdc 

Insulation of Electrodes 
gl-all 
p-all 

Transconductance(1) 
average change 

Total Defectives 

4.11.5 Information Life Test: Intermittent Life Test 
(1000 Hours) Conditions;Notes 16,19, 

20  

4.9.18.1.1 

Packaging Requirements 

1 Container Drop: (d) Package Group 1; 
Container Sims C 

Note 1: Types 5899 and 6206 are the same except for suppressor grid and cathode connections. The Ec3 column in the heading 
applies only to type 6206. Type 6206 has not been designed for control or gating purposes using the number 3 grid. 

Note 2: Transconductance (2) is the percent change in Transconductance (1) of an individual tube resulting from the change 
in Ef. 

Note 3: The AaL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding imperatives 
and mechanical shall be one (1) percent. A tube having one (1) or more defects shall be counted as one (1) defec-
tive. 111,STD-105, Inspection Level II shall apply. 

Note 4: Variables Sampling Procedure: 

See paragraphs 5.3.3 to 5.3.3.4, inclusive, of the Inspection Instructions for -Electron Tubes. 

Note 5: This teat shall be conducted on the initial lot and thereafter on a lot approximately every 30 days. When one lot has 
passed, the 30-day rule shall apply. In the event of lot failure, the lot shall be rejected and the succeeding lots 
shall be subjected to this test until a lot passes. NIL-STD-105, sample size code letter F shall apply. 

Note 6: Destructive tests: 

Tubes subjected to the following destructive tests are not to be accepted under this specification. 

4.9.5.3 Subminiature Lead Fatigue 
4.9.20.5 Shock 
4.9.20.6 Fatigue 
4.11.7 Heater-Cycling Life Teat 
4.11.5 Intermittent Life Teat 

Note 7: When a manufacturer submits tubes for qualification approval, five extra tubes shall be submitted for lead fatigue 
testing. These may be electrical rejects. 

Page 3 of 4 IA14-6899, 6206 



MIL-E-1/970 CV477 
Note 8: A grid resistor of 0.1 megohm shall be added; however, this resistor will not be used when a thyratron-type 

short indicator is employed. 

Note 9: Leads may be clipped for application of voltages during impact. 

Note 10: Glass strain procedures - All tubes subjected to this test shall have been sealed a minimum of 48 hours prior to 
conducting this test. All tubes shall be at room temperature. The entire tube shall be immersed in water at not 
less than 85°C for 15 seconds and immediately thereafter immersed in water at not more than 5°C  for 5 seconds. 
The volume of water shall be large enough that the water temperature will not be appreciably affected by the test. 
The holder shall be in accordance with Drawing #245-JAN, and the tubes shall be immersed quickly. The tubes shall 
be ao placed in the water that no contact is made with the containing vessel, nor shall the tubes contact each 
other. After the 5-second submersion period, the tubes shall be removed and allowed to return to room temperature 
on a wooden surface. After drying at room temperature for a period of 48 hours, the tubes Shall be inspected and 
rejected for evidence of air leaks (Ref. NIL-E-1, par. 3.2.4.3). Electrical rejects, other than inoperatives, may 
be used in the performance of this test. 

Note 11: The no-load to steady state full load regulation of the heater voltage supply shall be not more than 3.0 percent. 
This teat shall be made on a lot by lot basis. A failure or defect shall consist of an open heater, open cathode 
circuit, heater-cathode short, or heater-cathode leakage in excess of the specified Heater-Cycling Life Test End 
Point limit. 

Note 12: Stability Life Test: The sampling and testing procedure for this test shall be in accordance with paragraphs 
5.3.4.1(a) to 5.3.4.1(g), inclusive, of the Inspection Instructions for Electron Tubes. 

Note 13: SURVIVAL RATE LIFE TEST: The sampling and testing procedure for this teat shall be as defined in paragraphs 
5.3.4.2 to 5.3.4.2.4, inclusive, of the Inspection Instructions for Electron Tubes. 

Note 14: For Survival Rate Life test, the equivalent Stability Life Test conditions shall be as defined in paragraph 5.3.4.2.5 
of the Inspection Instructions for Electron Tubes. 

Note 15: Intermittent Life Tests: Sampling and acceptance procedures for these tests shall be as defined in paragraphs 
5.3.4.3(a) to 5.3.4.3(i), inclusive, of the Inspection Instructions for Electron Tubes. 

Note 16: Envelope Temperature is defined as the highest temperature indicated when using a thermocouple of #40 RS or smaller 
diameter elements welded to a ring of 0.025 inch diameter phosphor bronze in contact with the envelope. Envelope 
Temperature requirement will be satisfied if tube, having bogie Ib (±.5%) under normal test conditions, is determined 
to operate at minimum specified temperature at any position in the life test rack. 

Note 17: Order for Evaluation of Life Test Defects:  See Paragraph 5.3.4.4 of the Inspection Instructions for Electron Tubes. 

Note 18: An inoperative as referenced in Life Test is defined as a tube having one (1) or more of the following defects: 
discontinuity (Ref. MIL-E-1, par. 4.7.1), shorts (Ref. MIL-E-1, par. 4.7.2), air leaks (Ref. MIL-E-1, par. 3.2.4.3). 

Note 19: On Information Life Tests, read same characteristics as Intermittent Life Test. Limits do not apply. Six (6) copies 
of these data shall be forwarded to the Armed Services Electron Tube Committee for review. 

Note 20: This life test shall be conducted on a minimum of one sample of ten tubes each month of production. This sample 
shall be selected as the first ten serially marked, noninoFerative tubes from a completed Intermittent Life Test 
sample. This life test shall be classified as a destructive test. Read at 1000 hours. 

Note 21: Prior to this test tubes shall be preheated 5 minutes at conditions indicated below. Test within three (3) seconds 
after preheating. Three-minute test is not permitted. Grid Emission shall be the last test performed on the ...pie 
selected for the Grid Emission test. 

Ef Ecl Ec2 Ec3 Eb Rk Rgl 
V Vdc Vdc Vdc Vdc ohms Meg 
7.5 0 100 0 100 120 1.0 

Note 22: Reject for open suppressor if plate current does not decrease by a minimum of 10% when Ec3 is changed from 0 to 
-100Vdc. This test is applicable only to tube type 6206. 

Tote 23: Referenced specification shall be of the issue in effect on the date of invitation for hid. 

* Design maximum ratings, in general, are limiting values, based on bogie tubes, at which satisfactory tube life can 
be expected under the types of service for which the tube is rated. The design maximum rating for plate dissipation 
is defined as 120 percent of the product of the plate voltage applied during Intermittent Life test and the plate 
current of an average (bogie) tube during the life test,  exp.:masted in watts. 

JAN-6899, 6206 
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TYPE OF VALVE:-  High Vacuum Rectifier, Damping 
Diode. of tiviiKa_TLY 

CATHODE:- *directly Heated, Oxide Coated. 

ENVELOPE:- Hard Glass. 

PROTOTYPE:- VX6021. 

RATING 
Note 

Heater Voltage 

Heater Current (A) 
Max. Anode Dissipation (w) 
Max. Peak Inverse Voltage_ 

Under short pulse condition (kV) 
Under faulty conditions (kv) 
Under rectifier conditions 

(no load) (1:1) 
Max. Peak Anode Current 

Under short pulse conditions iAi 
Under rectifier conditions A 

Max. IDES Anode Current (mL) 

Internal Resistance (ohms) 

MARKING 

See 0001/4. 

BASE 
Edison-type Screw Lamp Cap 

E.40/45 (Goliath) 
See 41.141.01Nert ftl 0 oin.  

CONNECTIONS  
Base thread : H ) See 
* button :H ) Note A. 

T.C. : A 

TOP GAP 

See K1001/AVD5.  
Dimension. Min. 

9.27 
11.43 

DIMENSIONS 

See K100114/td.  

Dimension Min. 

A (mm) 
B (nun) 

Max. 

4.0 
4.0 

32 

27 
35 

20 

10 
1.0 
350 
105 

A•13' 

B,C 

D 
X 

D 
F 

G 

9.78 
16.51 

Max. 

240 
58 

PACKAGING 
See X1005. 

NOTES 

A. the HT return should 
preferably go to the centre tap of the heater transformer. If this cannot be 
done, the ratings for peak: and mean anode current should be reduced. 

B. The anode voltage must not be applied for 30 seconds after switching on the 
heater. 

C. This w be increased to 38 W provided the Peak Inverse Voltage does not exceed 
70 of the rated value. 

D. These ratings are for pulses of the order of 2ine or less. 

I. Under short pulse conditions, provided fault does not persist for more than 
50 milliseconds. 

F. If necessary a resistance of up to 4600 ohms must be added to the anode circuit 
to limit the peak switching surge toe 6 A. 

G. At Ia w 8A. 
CV490/2/1 
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VALVE KIACTRONIC  

AligraLTZT SIGNAL & RADAR ESTABLISMOINT 

Specification ADAV490/Iasua  2. 
Dated : 1.2.12.50. 
To:be read in conjunction with KAM. 

SECURITY 
Specification I Valve 

Unclassified Unclassified 
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To be performed in addition to those applicable in K1001. 

Test Conditions Limits 
No.  

Tested 
Note 

Vh (V) Va (II 
..., 

Test 
En. 

-1 

Raz. 

a 4.0 - hi 4.4 1044 

b 4.0 

. _., 

200 
Applied 
through a 
resistance 
of 261, ohms 

Ia 
Vacuum Test (mA.) 320 450 100% 1 

o (i) 4.0' 

(ii) 3.6 

800 
1 micro- 
second pul- 
sea at a 
prof not 
greater 
than 550 c/a 

• 

(i) Internal resits-
tan** at full 
cathode heating 
to be called Iti 

(ohms) 

(ii) Internal resin- 
tares at re- 
duced cathode 
heating (ohms) 

85 132 

14 + 25 
or 142 
which 
ever is 
the 
smaller 

100)& 

100)4 
• 

d. 4.0 Valve to be run for 15 minutes in a 
Voltage Doubler circuit at Va = 7.b 
kV WS (50 c/s sine wave), Load = 
130,000 ohms, Condenser = I juilValve, 
rdrni  ting resistance = 1,600 ohms. 

:1
. 7.1

1  
t

tl  
, 1
i
1

1
1
  

I
l
l
i
l
   

ioc$ 

• 

o 4.0 35,000 
pulsed P.I.V. 

Pulse test r 
Duration 1 minute. 
Not rejected. valves, 
which show tendency 
to spark (more than 
5 times per minute) 
to be submitted to 
teat 'f'. 

Reject valves 
which spark 
more than  go 
times per 
minute. 

10($ 2 

' 
f 4.0 27,000 

pulsed. P.I.V. 
Pulse Test 
Duration 2 minutes. . 

No sparking 
permitted. 

Selected 
in, tSt 

e 
 

2 

1. No portion of the anode 
tion glow may occur and 
three minutes of test. --t 

2. This test is to be done 
microseconds duration with 

NOSS 
this test. No visible ionisa- 

to within + 314 during the last 

giving pulses of 2 to 5 
500 cis. 

may show hot spots during 
Va must remain constant 

in an approved pulse tester, 
a repetition frequency 

011490/4/11. 



Specification AD/Cl/1835 incorporating Jan- 
Issue No. 1 dated 11 Feb. 1955. 3B28. 
To be read in conjunction with T1006 

bECU7.211T 
Specification Valve 
Unclassified Uncla=1 fied 

TYPE OF VALVE: Half Wave, Xenon-filled 

Oxide 
Add:- 

MARKING 
Rectifier. 

CATIDIE: Directly Heated, 

ITZ51727. 
3B28 

coated. 
EN/ELOPE: Glass usino Alma 

X1006 
Figure 15 PROTOTYPE: 5828 

RATINGS Note CONNECTIONS 
Pin Electrode 

Filament Voltage (V 
Filament Current 

(Sec
(A 

Min. Cathode Heating Time s. 
Rating ( a) 

2.5 
5.0 
5 

10.0 
250 

A 

A 

1 
2 

T.C. 

Filament 
No connection 
No connection 

Filament 
Anode Max. Peak Inverse Voltage 

Max. Mean A.node Current 1116)Alf  
Max. Peak Anode Current 1.0 
Max. Frequency (c/s TOP CAP 150 
Rating (b) OT3 
Max. Peak Inverse Voltage 5.0 B.S.448 
Max. Mean Anode Current 500 
Max. Peak Anode Current 2.0 
Max. Frequency (c

5A
13 

 
500 DIMENSIONS (Inches) 

-55 A Dimension Max. Max. Permissible Amb Tent c)c) 
Temperature Range to 

-75 Length (Overall) 5.87 6.15 

Diameter 2.07 

NOTES 

A. olute :v.ax Lawn ,r l'animum Value. 

Page 1 (No. of pages:- 1+1) 
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Ratings: BS epx ib 
Absolute Tao kv a 
Maximum: 2.515% 10.0 1.0 

2.5 % 5.0 2.0 

Test Conch 2.5 11 

Io 
mAdc 
250 
500 

tk 
sec(min) 
5 
5 

cps 
150 
500 

Alt 
oC ft 

-55 to P5 10,000 
-55 to :175 10,000 

30 60 

CV 1835 MIL-E-1/753A 
17 December 1954 
SUPERSEDING 
MIL-E-1/753 
13 August 1954 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECTIFIER, HALF-WAVE, GAS 

TAN-3B28 

This specification sheet forms a part of the latest issue of Military Specification MIL-Z-1. 

*Height:5-7/8 in. min., 6-5/32 in. max. *Diameter: 2-1/16 in. maximum 
**Base: Medium 4-Pin Bayonet, A4-10, Phenolic **Cap: Medium, C1-5 

**Pin No.: 1 2 3 4 Cap **Cathode: Coated Filament 
Elements f no no f ableld a **Inveloces T-16  

For misoeilaneous requirements see paragraph 3.3, Inspection Instructions for Electron Tubes. 
Estg: Conditions in. M!. 
3.1 Qualification Approval: 

4.9.18.1.3 Carton Drop: 

4.5 Holding Period: 

4.9.19.3 *Bump: 

4.10.1.2 7'Peek Missions 

4.10.8 Filament Currents 

4.10.13 *Operation (1): 

Required for JAN Marking 

(d) Package Group 1; 
Carton Sise M 

t296 hrs. 

Angle120°  

ib=5.0a 

Io=250mAdo minimum; 
t=120 minimum 

etds 14.0 • 

If: 4.60 5.40 Aao 

4.10.13 **operation (2): epsn7.0kva=500ops;Io=500 
mAdc;ibm2.0alte120 minimum 

4.11 Life Test (1): Group C; epx=10kvao=250mAdo; is 500 hrs 
ilsol.0a 

4.11 **Life Teat (2): Operation (2) ts 500 bre 

4.11.4 Life Teat Red Point: Peak Remission etd, --- 17.0 v 

Note 1: Reference specification shall be of the issue in effect on the date of invitation 
for bids. 

Page 1 of 1 SAN-3B28 



TYPE OF VALVE - Argon-filled Noise Tube 

CATHODE - Directly-heated 

ENVELOPE - Glass 

PROTOTYPE - VA4144 

RATING 

Filament Voltage 
Filament Current 
Striking Voltage on DC 
Normal Operating Voltage (Ia.180mA) 
Max. Operating Ourrent mi 
Nom. Continuous Operating Current mA 
Nom. Noise Palter Available (Iav180mA) db 
Nom. Noise Power Output Change 
with Current (db/Wiq 

Nom. Useful Working Frequency Range (Ma/s) 

Nom. Gas Pressure (nu) 

MARKING 

See m001/4 

BASE & CONNECTIONS  

See Drawing on Page 3 

6.3 
0.4 
1000 
60 
250 
it° 
15.5 

-0.005 
3000 
to 
12000 
30 

Note 

A 

B 
C 

DIMENSIONS  

See Drawing on Page 3 

MOUNTING POSITION 

Any 

NOTES 

A. With earthed metal sheath. 

B. The discharge current should be adjusted for optimum matching conditions but must 
not fall below 160 mA if instability is to be avoided. 

C. Relative to thermal noise at 17°C 

Page 1 (No. of Pages - 3) 

MINISTRY OF SUPPLY* - DLRD(A)/ARE (South) VALVE ELECTRONIC  CV 18 81 

Specification MOS(A)/CV1881 SECURITY 

Issue 4 Dated 24. 6. 55 Specification Valve 

To be read in conjunction with K1001 UNCLASSIFIED UNCLASSIFIED 

Indicates a change 

Z .11307 .R. 0V1881/4/1 



CV 1881 TESTS Page 2 

 

To be performed in addition to those applicable in 11001 

Test Test Conditions AQL.  
% 

Insp. 
Level 

Sym- 
bol 

Limits 
Units 

Min. Max. 

a Filament Current Vf = 6.3V 6.5 I If 0.35 0.45 A 
Note 1 

b VSWR Vf = 6.3V 
f = 9375 ± 5M04 

6.5 I 0.95 - - 

Note 2 

c Insertion Loss Vf = 0 
f = 9375 ± 5Mc/s 

6.5 I - 0.25 db 

Note 3 

d Torque See K1001/12.3 6.5 I - 1.5 in-lb 

Applied to each 
cap 

NOTES 

1. The valve shall be pre-heated for 15 secs before performing the test. The 
test shall be applied to each filament in turn. 

2. The valve shall be inserted into an approved 15°  E-plane mount on a No. WG16 
waveguide system and terminated in a matched load. The empty mount shall be 
screw-tuned to give a VSWR of at least 0.98 s 1. The valve shall be 
operated at a discharge current of 180 ± 5mA. The power shall be derived 
from a matched source through an attenuation of at least 6 db. 

3. The valve shall be inserted into an approved 15°  E-plane mount on a No.W0,16 
waveguide system and terminated with a matched detector. 

Using an empty mount and not more than 1.0 n RF derived from a matched 
source through an attenuation of at least 6 db, the detector reading shall 
be noted. The valve shall remain inert. 

CV1881/4/2 



tet  f  

6.0 CMS. I 
±0.01 ' 

105' MAX*DIA. 
-090" MIN. 

9"NOISE SOURCE TUBE. 
OUTLINE DIMENSIONS. 

(1) 
MAX. 

81  MAX. 8 MIN. 

8 MAX.HN  

16 CRS• 
-570" MAX. 

DIA. 
-550" MIN. 

%287II MAX. 
-265"MIN. 

.400"' I 

Page CV 1881 

NOTE;- I. THE PINS SHOULD ENTER A GAUGE CONSISTING 
OF TWO HOLES -110H DIA.-AT -I875" CENTRES. 

NOTE :-.2.VALVE TO PASS THROUGH A TUBULAR GAUGE 
OF 0.6101INT. DIA. AND LENGTH 8 INCHES. 

TEST MOUNT. 

CVI881/4/3 



C 

2700 
28 
40 
400 

Typical Operating Conditions  

Magnetic Field Strength (Oersteds) 
Peak Anode Voltage (kT 
Peak Anode Current (A 
Peak Power Output (kw 

Specification AWCV1916 Issue 1 dated 10.10.58 
incorporating MIL-E-1//65 dated 16th July 1954. 
To be read in conjunction with K1006. 

SUMMIT! 
Specification Valve 
Unclaisified Unclassified 

Type of Valve 

Cathode 
Envelope  
Prototype  

Magnetron, fixed frequency, 
pulse type. 

Indirectly heated. 
Metal - Glass. 
403. 

MARKDIG 

11003/4 

Additional marking 
403. 

RATINGS 

All limiting values are absolute 

Heater Voltage 
Heater Current 
Nominal Frequency 

Max. Mean Input Power 
Frequency Pulling Factor 

MIMI= 

See Drawing 240.71N 

See Note E. Note 

16.0 A 
3.0 
2780 to 
2820 
1200 B 
15 

NOTES 

A. The heater shall be switched on at least 3 minutes before HT voltage is 
applied. See Note 1 on Page 2 of MIL-E-1/765 dated 16th July 1954 for 
heater voltage conditions during periods of high anode dissipation. 

B. Cooling air shall be supplied sufficient to prevent the anode temperature 
from exceeding 100°C. 

C. These conditions refer to pulse operation with pulse duration of 2 /aS, 
repetition rate of 500 pps and rate of rise of pulse voltage not 
exceeding 90 kV/a. 

D. The valve shall be operated with the worth pole of the magnet adjacent 
to the oathode lead. 

E. This drawing may be obtained on application to the Specifying Authority. 

Page 1. (No. of pages:- 2 + 2) 

ADMIRALTY SIGNAL AND RADAR ESTABLISHMENT 
VALVE ELECTRONIC 

CVI916 

Z.17810.R. cri9161311 



PAGE 2 

CVI916 
1. The data and tests for Valve type JAN-4.733 shall apply. 

2. This specification refers only to the American 4J33 with freqwww7 range 
2780 to 2820 Na/s. No reference should be made to any test, clause, 
or condition specifically applicable to any of the other magnetrons, 
(vim., 4J31, 4J32, 4.734.  or 4.735) shown on the following pages. 

CV1916/1/2 



CV1916 MIL-E-1/765 
16 July 1954 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, MAGNETRON, FIXED FREQUENCY, PULSE TYPE 

JAN-4731-35 

This specification sheet forms a part of the latest issue of Military Specification IL-1-1. 

AdAnsu If spy 
Absolute V kv 
Maximums 16.020 30 
Minimums — --- 

ib pi 
a km 
70 2000 

Pi 
V 
1200 

tk 
sec 

120 

Dm tp 
--- UM 
.001 2.5 

And oc 
100 

Alt. 
ft. 

10,000 

Pulsing Service Note 1 **Cathode: Oxide Coated Unipotential 

For miscellaneous requirements, see Paragraph 3.3 Inspection Instructions for Electron label:. 

Za X441 gORdaiNNI MIL WA 

3.1 Qualification Approval: Required for JAN Marking 

4.5 Holding Periods 1..168 hours 

4.8 Insulation of Electrodes: Gait 

4.9.8 **Salt Spray Corrosion: Omit 

4.9.18.1.8 Carton Drop: (i) Package Group 9 
Carton Sias I 

4.9.19.1 *Vibration: No voltage 

4.9.19.2 **Vibration: No voltage 

4.9.2 Dimensions: Per drawing 260 JAN 

3.7.1.3 Markings 

4.16.1 **Cooling: 

4.9.13 Pressurising: 40 to 45 lte/sq. in. 
(absolute) 

4.10.8 Heater Current: Ifal6.0V If; 2.8 3.4 A 

4.16.3 0scillation(1): 

Coupling: Per drawing 240-JAN 

4.16.3.1 Magnetic Field: H.2700 gausa:Coil No. 400; 
Pole Tip Fig. No. 1 

4.16.3.2 Heater: tirc120 (max) at Efm16.014 
Efa10.0V for test 

4.16.3.3 Pulse Characteristics: tp.0.9 to 1.1 uspur.0005: 
tre6.0.2 us (max) 

4.16.3.4 Average Anode Current: 16451:Ado 
Standing Yaws Ratio: 621.15/1(max./ 

4.16.3.5 Plume Voltages ews 26 30 kv 

4.16.3.6.2 Paver Output: ta300(max.) Po: 400 --- W 

Page 1 of 2 
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4.16.3.7 

4.16.5 

4.16.7 

4.16.3 

4.16.3.1 

4.16.3.2 

4.16.3.3 

4.16.3.4 

-L-R.F. Bandwidth: 

*Pulling Factor: 

Stability: 

Oacillation(2):  

Coupling: 

Magnetic Field: 

Heater: 

Pulse Characteristics: 

Average Anode Currents 
Standing Nave Ratio: 

4.9.14 **Temperature Coefficient: 

4.9.15 **Low Temperature: 
Operation: 

4.11 Life Tests 

4.11.4 Life Test End Point : 

NHL—E-1/765 
16 July 1954 CV 1916 

Ref 

4.10.7.3 

Test 

Frequency: 

Conditions, bliaL Mgcs. 

4.131 Ps 2860 2900Mc 
4.132 Fs 2E20 2860Mc 
4.133 P: 278b 2820Me 
4.134 Fs 2740 2780Mb 
4135 Fs 2700 2740Mc 

Bandwidth: --- 2.5Mb 

lb=20 to 35mAdc --- 15 Mc 

Note 2 

Per drawing 240-JAN 

R=2700 gauss; Coil No. 
400; Pole Tip Fig. No. 1 

tk=120(max.) at Ef=16.0V; 
If=10.0V for test 

tp=1.8 to 2.2 us; Du=.0006; 
trv.0.2 ua(max.) 

lb--45mAdc 
6.1.15/1(max.) 

tk=180(max): 

AP: .cometc 

Group D; Osc. (1) is 500 ---hrs. 

Osc. (1) Po: 320 - -- it 
Bandwidth : 2.5 Mc 

Note 1: During high voltage operation it is essential to operate the heater accord- 
ing to the following schedule: 

Pi (Fatts) Ef (volts) 
1000 - 1200 8 
800 - 1000 10.5 
600 - 800 13 
400 - 600 15 

Less then 400 16 

The above schedule is valid only for repetition rates of 300 pps or 
greater 

Note 2: The tube is considered to be operating stably when the average current 
is constant, showing no appreciable kicks which are accompanied by 
flicker in a neon lamp used as an indicator of RF output, or by vide 
variations in the oscilloscope trace of input current or voltage. 
Stable operation shall be demonstrated over the last 30 seconds of a 
test interval not to exceed 5 minutes. 

Note 3: Reference specification shall be of the issue in effect on the date of 
invitation for bid. 

Page 2 of 2 
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Specification MOSA/CV.2130 
Issue 6 Dated 11.1.55 
To be read in conjunction with BS448,BS1409 8cEAC01 

SECURITY 
Specification !gift 
UhULARSIFIED UNCLASSIFIED 

Page 1 (No. of Pages - 4) 

MINISTRY OF SUPPLY (D.L.R.D.(A)/R.A.E.)  VALVE ELWIWNIC CV2I30 

Indicates a change 

TYPE OF VALMt .. V.H.F. Power Tetrode 
(Transmitting) 

MARKING 
CATHODE - Directly Heated 

ENVELOPE - Glass - unmetallised 

PROTOTYPE - QY3 .. 125 

See K.1001/4 

RATING ' BASE 

(All Limiting Values are Absolute) BS.448/B5F 

CONNECTIONS 
Note 

Filament Voltage 5.0 Pin Electrode 
Filament Current A) 6.5 
Max. Anode Voltage (kV 3 B 
Max. Screen Voltage (V 600 B 1 f 
Max. Anode Dissipation tW 125 B 2 g2 
Max. Screen. Dissipation (w) 20 B 3 0 
Max. Control Grid Dissipation 00 5 B 4 g2 
Max. D.C. Control Grid Voltage -500 B 5 f 
Max. D.C. Anode Current (mA)  225 B T.C. a 
Mutual Condudtance (mA/I) 2.45 
Inner Amplification 

factor(ligl. g2) 6.2 
Max. Anode Top Cap Temperature 220°C A 

CAPACITANCES (pF) DI? IONS 

C in (nom.) 10.8 
C out (nom.) 3.0 See Drawing on Page 4(-- 
Ca, gi (max.) 0.07 

NOTES 

A. Forced Air Cooling is required at frequencies above 30 Mo/s. 
The temperature of the anode seal shall not exceed 170°C. 
The base seals shall be cooled by the circulation of at least 
2 cubic feet of air per minute 
For intermittent use the maximum temperature shall be 220°C. 

B. Class C Telegraphy 

Z.9515.R. 



CV2130 TESTS 

To be performed in addition to those applicable in K.1001 
Page 2 

----• 

Test Conditions Test 
Lirni  is 

Tested 
No. 

Note 
Min. Max. 

a 

See K.1001/AIII 

CAPACITANCES (pF) 

C in 9.2 
. 

12.4 

6 
per 

week 

Links to 
H.P. 

Links to 
L.P. 

Links to 
E. 

3 1,2,4,5 6,7,8,9, 
10, T.C.1, 
T.C.2 

T.0.1 1,2,4,5, 3,6,7,8, 
9,10, T.C.2 

• 
C out 2.5 3.5 

T.C.1 3 1,2,4,5, 6, 7,8, 
9,10, T.C.2 Ca, g1 - 0.07 T.A. 

Vf Va(kV) Vg2 Vg1 Ia(ratk) 

If 6.0 7.0 
1007b 
or S b 5.0 0 0 0 0 

o 6.0 See Note 1 g1 Primary 
Emission (4) - 500 100/0 1 

d 6.0 

. 

See Note 2 g2 Primary 
Emission (4 - 500 100A 2 

e 5.0 2.5 500 Adjust 50 Vg1 00 -63 -80 100A 

f 5.0 2.5 500 Adjust 50 Ig1 (4 - 10 100-A 

g 5.0 400(/) 400 100 - Ig1 (mA) - 50 loot, 3 

h 5.0 - 300 Adjust - Ag1, g2 f5.2 6.5 20 per 
week 

4 

k 5.0 Anode, g2 and g1 strapped 
with 2.5 kV Peak applied 

Peak Polission (A) 4.0 - 100i6 

m 5.0 3.0 350 - 100 Power Output (11 
Ig2 (mA) 

175 
15 

- 
50 

20 per 
week 

5 

n 5.0 3.0 350 - 100 Power Output (W) 175 - T.A. 6 

1. With anode and g2 floating, the 
rectifiers, shall be adjusted 
give mean Ig1 = 170 ink D.C. The 
(-)ve half-cycles. Test duration 

2. With anode floating, the 50 c/s 
rectifiers, shall be adjusted 
give a mean Igg = 75 mA D.C. 
(-)ve half-cycles. Test duration 

NOTES 

to g1 through suitable 
the (+)ve half-cycles and 

be measured during the 

g2 through suitable 
the (+)ve half-cycles and 
be measured during the 

50 c/s A.C. volts applied 
to heat the grid during 

grid emission shall 
= 15 seconds minimum. 

A.C. volts applied to 
to heat the grid during 
The grid emission shall 

= 15 seconds minimum. 

CV.2130 6 2 



Page 3 CV2130 

ROMS (Continued)  

3. Ig1 must increase continuously whenVg1 is increased uniformly from 
0 - 1 volt. 

4. Anode floating; Vg1 D.C. adjusted to give 42 = 60 mA. 

5. Power oscillation test frequency = 15 Mc/s; Rg1 = 15000 ohms 

6. Power oscillation test frequency = 12014/S; Rg1 = 15000 ohms 

cf.2130/6/3 



to` 
1. 1  
M1

. 
 

ALL DIMENSIONS IN MILLIMETRES 
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MINISTRY OF SUPPLY - D.L.R.D.(A)/R.A.E. VALVE BIECTIMIC CV2I31 
Specification MOSA/CV.2131 
Issue 6 Dated 29.5.56 Specification Valve 
To be read in conjunction with BS448 PS1409 and K1001 UNCLASSIFIED UNCLASSIFIED 

Indicates a Change 

TYPE OF VALVE - Transmitting Tetrode 

CATHODE - Directly Heated 

ENVELOPS - Glass, unmetallised 

PROTOTYPE - QI4 - 250 

MARKING 

See X.1001/4 

RATINGS BASE 

B.S.4405F 

CONNECTIONS 
Note 

Pin Electrode 
4 

Filament Voltage (V 5.0 1 f 
Filament Current (A 14.1 2 g2 
Max. Anode Voltage (kV 4. A,C 3 g1 
Max. Screen Voltage V4 600 A,C 4 g2 
Max. Anode Dissipation W 250 A,C 5 f 
Max. Screen Dissipation V4  35 A,C T.C. a 
Max. Control Grid Dissipation V 10 A,C 
Max. D.C. Control Grid Voltage V1  -500 A,C 
Max. D.C. Anode Current (mA 350 A,C 
Mutual Conductance (mA/V 4.0 
Inner Amplification Factor (hgi,g2) 5

6
25 

Max. Anode Top Cap Temperature 170 C A,B 

CAPACITANCES (PP) DIMENSIONS 

C in (nom.) 12.6 See Drawing on Page 3 
C out nom. 4.4 
Ca, g1 (max.) 0.14 

NOTES 

A. Absolute value. 

B. Forced Air cooling is required at frequencies above 30 Mois. 
The temperature of the anode seal shall not exceed 17000. 
The base seals shall be cooled by the circulation of at least 
2 cubic feet of air per minute. 

C. Class C. Telegraphy. 

CV21 1 
Z.11975.R. 



CV2I31 
To be performed in addition to those applicable in K.1001 

Test Conditions Test 
Limits No. 

Tested Note 
Yin. Nan. 

See K.1001/AIII 

,Links to 
H.P. 

Links to 
L.P. 

Links to 
E CAPACITANCES (tF) 

6 
3 1,2,4,5, 6,7,8,900, 

T.C.1,T.C.2 
c  in  10.70 14.6° 

Per 
week 

T.C.1 1,2,4,5 a3.70 3,6,7,8,9, 
10,T.C.2 

C out 5.10 

T.C.1 3 1,2,4,5,6, 
7,8,9,10, Ca, gi - 0.14 T.A. 
T.C.2 

Vf Va(kV) Vg2 Vg1 Ia(mA) 
-1 100% 

b 5.0 0 0 0 0 If (A) 13.5 14.7 or S 

a 6.0 See Note 1 gi Primary (pA) - 500 100% 1 
Emission 

d 6.0 See Note 2 0 - g2 Primary (pA) - 500 100% 2 
Emission 

e 5.0 2.5 500 Adjust 100 Vg1 (v) -65 -95 100% 

f 5.0 2.5 500 Adjust 100 10 (NA) - 10 100% 

g 5.0 - 500 Adjust - IV .82 4.5 6.0 20 per 
week 

3 

h 5.0 Anode, g2 and gl Strapped Peak Emission 
with 2.5 kV Peak applied (A) 4.0 - 100% 

3 5.0 3.0 350 - 200 Power Output CW) 350 - 20 per 4 
Ig2 (mA) 100 week 

k 5.0 3.0 350 - 200 Power Output (W) 350 - T.A. 

NCYIES 

(1) With anode and g2 floating, the 50c/s A.C. volts applied to 
gi through suitable rectifiers, shall be adjusted to heat the 
grid during the (+)ve half cycles and give a mean 
Igi mi 200 mA D.C. The grid emission shall be measured during 
(-)ve half cycles. Test duration to be 15 seconds minimum. 

(2) With anode floating, the 50 c/s A.C. volts applied to g2 
through suitable rectifiers shall be adjusted to heat the 
grid during the (+)ve half cycles and give a mean 
Ig2 = 170 mA D.C. The grid emission shall be measured during 
(-)ve half cycles. Test duration to be 15 seconds minimum. 

0V213176/2 

TESTS 



ROTES (Oont'd) 

Anode earthed, Vg1 adjusted to give: 

Ig2 = 70 mA. 

Power oscillation test frequency = 15 MO/a: 

Rg1 = 12,000 ohms. 

Power oscillation test frequency = 75 Ma/a: 

E40 = 12,000 ohms. 

Page 3 CV2131 

CV2131/6/3 
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Page 1. (No. of pages:- 2) 

AnmTRAT,TY SIGNAL AND RADAR ESTABLISHMENT 
VALVE ELECTRONIC  CV2160 

Specification AD/CV2160 
Issue No.4 dated 13/9/57 
To be read in conjunction with 11001 

SECURITY 
Specification Valve 

Unclassified Unclassified 

  

Indicates a change 

MEW VALVE: High Vacuum, High 
-wave 

MARKING 
Voltage, Half
Rectifier. 

CATHODE: Directly heated, 
See 101001/4. 

BASE Thoriated Tungsten. 
ENVELOPE: Glass COL& 

PROTOTYPE: VI374 

RATINGS CONNECTIONS 

All limiting values are absolute 
Base Thread - f 

Note Base Button - f 
Filament Voltage (V) 4.0 T.C. - a 
Filament Current (A) 12.0 
Max. Mean Anode Power 

Dissipation (w) 130 DIMENSIONS 
Max. Peak Anode Inverse 

Voltage (kV) 40 A See I1001/A.1/D.1 

Min. Total Emission (A) 2.5 
Dimension(ms) Win. Max. 

A - 250 

B( Ncrc& ,0,9e,i) 
zmoz 

See 1C10o/1.0.5.7 

MOUNTING POSITION 

Vertical with Top Cap 
Uppermost. 

EZIR .::. ., 

A. The valve will opehate satisfactorily at the maximunkrated 
valve of peak anode inverse voltage even when the mien 
anode power dissipation is at the Minna rated value of 
130 Watts. 1 

C , NI (WI V -Ltre. 0 iwita,̀ tr\1 4.0.444- rrs Ea-siZ 1)-1414ftif , 
coehoil 14.,scr, .s 10 4-c.z..a k 6 t,-M. i A 1 LIIKETZ-1Z L  

Z.15146.R. 



V2I60 Page 2 

TESTS 

To be performed in addition to those applicable in 11001, 
and after a Holding Period of 14 days. 

Teat Conditions 

Test 
Limits No. Note 

Vf(r.m.s.) 
V 

va 
Min. Mo. 

Tested 

4.0 0 If (A) 11.5 12.5 100g 1 

0 -70kV for 2 mins. Inverse Voltage 
(see note 2) (i) Sparking - Nil 

. 
(ii) Field Emission 

OA) - 20 100 2 

4.0 300V for 3 aims. Is (mA) 425 575 100 3 

4.0 3 kV applied Mission 
briefly - (A) 2.5 6.0 lool% 

See 11001/1.5 

_4.0 See Note 4. Life Test 
(i) Sparking T.A. 

during teat - Nil and 
as in 
Note 
5 

. 
(ii) ihdesion 

after 
1000 hours (A) 2.0 - 4,5 

NOTES 

The filament shall be heated at Vf .. 47 for at least 2 minutes before 
If is measured. 

The anode voltage shall vary sinusoidallarwith tine from 0 to the peak 
value of -70kV at a frequency of 50 gin. The *Pieldlkdesion* is the 
maximum value of the current indicated by a d.c. microammeter in the 
anode circuit. 

There shall be no sign of aro-back or sparking during the test. 
The anode voltage shall be maintained at 300V for 3 minutes. During 
the last minute of this period the anode current shall be constant 
to within 4. 5 mA. 

The valve shall be operated for at least 1000 hours in a half-wave 
rectifier' circuit at 50 q/s, with peak anode inverse voltage of 40 kV, 
and with a me ode power dissipation of 130!. This operation may 
be done in a * * circuit in which the inverse anode voltage is 
supplied by tags low-current transformer and in which the 

11 

forward an e is snnolied br a medium voltage medium-current 
A permissible life test procedure shall be to subject the va 
rt periods of operation at the specified mean anode dissipation 
ible inverse anode voltage, alternating with short periods of 

One valve -ration at zero anode dissipation and the maximum rated peak inverse 
valve sa ..de voltage. Thus with the circuit shown in Fig. 1, it will be 
glom be  "(permissible to operate the valve during the test as follows:- 
valve !rani 
fails under 
satisfacter] 

(a) S shall be connected to A for 1 minute with the transformer 
T1 adjusted to give a mean anode dissipation of about 130 watts 

(b) At the end of 1 min. as in (a), S shall be switched rapidly 
from A to B and left connected to B Pori minute with the 
transformer T2 adjusted to provide a peak inverse anode 
voltage of 40 kr in the valve. 

(c) At the end of the minute as in (b), S shall be switched rapidly 
from B back to (A), and the operation as in (a) repeated. 

The operations (a), (b) and (c) shall be repeated thirty times 



CONNECTIONS RATINGS 
.1.t.. - 

• 1. oig 

TYPE OF VALVE: High Vacuum', High 
Voltage, Half-wave 
Rectifier. 

CATHODE: Directly heated, 
Thoriated Tungsten. 

ENVELOPE: Glass 

PHOTOTYPE: VZ374 

NUM 
See 11001/4. 

BASE 

G.E. S. 

Low Voit_e..it. Trarts-Forevar  -r . 

hi J1. 

C  

IP 

0.5.7 

DUTHIE  

Top Cap 

Page 1. (No. of pages:- 2) 

Ap(rpumr SIGNAL AND RADAR ESTABLISHMENT VALVE ELECTRONIC 
 CV2IE 

Specification AD/CV2160 
Issue No.4. dated 13/9/57 
To be read in conjunction with 11001 

szonlyr 
Specification Valve 

Unclassified Unclassifie 

  

--) Indicates a change 

Wee. Volta.cia. TrcoNs•Por mar T2.. C Anit conVen.isect value 

voltage of 40 kV in the valve. 

(c) At the end of the minute as in (b), S shall be switched rapidly 
from B back to (A), and the operation as in (a) repeated. 

The operations (a), (b) and (c) shall be repeated thirty times 
an hour throughout the period of the test. 

During the test there shall be no sign of arc-back or sparking 
in the valve. 



Specification MOS/0V2171/Issue 2 
Dated 4.3.59 

To be read in conjunction with RshhS, 
BS1409 and K1001 ignoring clause 5.8. 

SECURITY 

Specification Valve 

UNCLARstIFIED UNCIARAIFIED 

Page 1 (No. of pages:- 2) 

MINISTRY OF SUPPLY (R.R.E.) VALVE ELECTRONIC CV2 1 7 

Indicates a change 

TYPE OF VALVE:- Noise diode for frequencies MARKING 
up to 500 MO/s. 

CATHODE:- Directly heated, tungsten See K1001/4 
ENVELOPE:- Glass, unmetallised 
PROTOTYPE:- VI3120 

RATING 
Notes BASE 

Normal filament voltage (7) 3.7- 0 B7q/1.i. 
-4.4 

Mean filament current at 
Vf = 3.7V (A) 0.58 Pin Electrode 

Mean saturated anode current 
at Vf = 3.7V (mA) 5 A 1 Anode 

Mean filament current at 2 (Getter support) 
Vf = 4.4V (A) 0.64 3 Filament 

Mean saturated anode current 
at Vf = 4.4V (mA 

Max. filament voltage (V 
 20 
4.8 

B 
4. 
5 
6 

Filament 
Anode 
- 

Max. anode voltage (V 200 7 (Filament Spring) 
Max. saturated anode 

current (mA) 20 
Max. anode dissipation (W 2 DIMENSIONS 

0-, 
See B8448. B7G/2.1.Sag, 1.4-1 

CAPACITANCES (pF) 
(with external shield) 

PACKAGING 
Ca.f 0.8 
Ca.all 2.3 See K1005 

NOTES:- See page 2 

Z.18882. 



CV2I71 TESTS Page 2 

   

To be performed in addition to those applicable in K1001 

Teat Conditions 
Tests 

Limits 
No. 

Tested 
Vf (V) Va(V) Min. Max. 

(a)  4.0 If (A) 0.57 0.65 100% or S 

(b)  4.0 100 la (mA) 6 16 100% 

NOTES 

11.4-. The design of the valve shall be such that the saturated emission of 5 mA 
shall be obtained with Va not greater than 40 volts. 

B:- At a saturated emission of 20 mA the life of the valve is reduced to 
100-300 hours. 

C:- The value of the saturated anode current is regulated by variation 
of the filament voltage. With a 6.3 volt filament supply a series variable 
resistor of 10 ohms max. will be suitable for most purposes. 



Page 1 (No. of pages:- 5) 

MINISTRY OF SUPPLY (R.R.D.E.) 

VALVE ELECTRONIC  CV 2274 

Specification MOWCV2274/Issue 2. SECURITY 
Dated:- 6.2.53 Specification Valve 
To be read in conjunction with K1001 

ignoring clauses:- 5.2, 5.8 Unclassified Unclassified 

TYPE OF VALVE:- Broad Band T.B. Cell 

...- . 

MARKING 

PROTOTYPE: - MI 34 See K1001/4 

RATING Note DIMENSIONS 

WX6 transmitter peak power (kW) See drawing page 4. 5.0 
Max. transmitter peak power 

at 0.001 duty cycle (kW) 100 
°Frequency coverage (Mo/s) 9500 PACKAGIIC 

to 
9700 See K1005 

NOTES 

1. At least one washer of the dimensions shown in the drawing on 
page 4 shall be supplied with each valve. 

Z.4488.R. CV 2274/2/1 



CV 2 274 TESTS Page 2 

  

To be performed in addition to those applicable in K1001. 

Test Conditions Test 
Limits No. Note 

Min. Max. Tested 

a Valve mounted as shown 
in drawing on page 5 and 
terminated in a matched 
load. Test frequency = 
9600 Mc/s ± 0.05%. 

Tuning Susceptance -0.06 +0.06 ioqg i 

b As for test "a". Equivalent Conductance - 0.05 ioqg 2 

c Valve mounted as shown 
in drawing on page 5 and 
terminated in a matched 
load. Test frequency in 
band 9500-9700 Mc/s. 

Line to be energised 
with 4 kW peak RF with 
TP = 1.0 psec. + 1* and 
p.r.f. = 1000 d713 ± igg, 
Test to be performed at 
least 7 days after 
pumping, and at least 
24 hours after any 
previous discharge. 

Firing Time (secs) - 10 10O) 

. 

Time interval 
between application 
of power and tube 
firing. 

d As for test "c" 
' 
Arc Loss (db) - 0.8 ioqg 3 

e Valve mounted as shown 
in drawing on page 5 
and terminated in a 
matched load. Test 
frequency in band 
9500-9700 Mo/s. Line 
to be energised with 
12-15 kW peak RF test 
power derived from a 
higher power source 
through an attenuation 
of not less than 6 db 
with Tp = 1 psec. + 10% 
and p.r.f. = 1000 c/s 
± 10S. 

Recovery Loss (db) - 2.0 1X 

• 

After 2 psec. 
(measured between 
trailing edge of 
transmitter pulse and 
leading edge of 
signal pulse of 
frequency 9600 MO 

+ 0.05%). 

f As for test "a" Loaded s - 6.5 T.A. 4 



Test Conditions Test 
Limits No. 

Tested 
Note 

Min. Max. 

As for test "e" 
Load standing wave ratio 
to be better than 0.97 

High Level Standing 0.91 5 
Wave Ratio 

NOTES 

1. The susceptance may be measured by comparing the phase of the 
reflector with that of the valve that is resonant at the test 
frequency. The susceptance is given by;- 

B = 1 + 2 G/ib tan 41141 27t41 for smalla 1 
Yo 2 X g X g 

Where A is the guide wavelength and 01 is the phase shift measured 
in the same units as X g and where G/Yo is assumed to be 0.05. 

2. A curve of SWR vs. Frequency is plotted around a centre value of 
9600 Me/s. The valve is resonant (B = 0) at the frequency 
corresponding to the maximum SWR. The value of SW.R is:- 

6  = 1 + 1 therefore q/Y0  = 
Vro 6 -  

If the valve has passed the susceptance test (B(0.06 Y0), the SWR 
measured as 9600 IvIo/s is very nearly equal to 1 + 1 and may be 
used to measure G.  

3. The power loss in the arc shall be less than 680 W peak:- 

= 1,.000 = 1.20 (0.8 db) 
p - pL 4000-680 

4. Loaded Q is defined as;- 

QL = Fo q/Y0 where Fo  = 9660 Mc/s. 

dF 

2(1 - G/Yo) 

8 

Page 3 TESTS (uontd.) CV 2274 

CV 2271f/2/3 



POSITION OF 
WASHER WHEN 
MOUNTED 

\ 2:882. 
,... .L # 

11346 MAX. 

ie  
1.000 

*.010 

SEE NOTE I 

FILLET 

900  

0.142 MIN. 
1 E NOTE2) 

0-5001, 
t 010 

0.100 
4.. 

Q•125 

_ 1  
12: .0,0 

--1 
1.299 

4..005 

ASHER OF SOFT 
TEMPER NICKEL 
OR COPPER SHEET. 

NOTEI-TUBU L AT 1 ON SHALL 
FALL ENTIRELYI WITHIN A 
CIRCLE OF 3/E; DIA. CENTRED 
ON THE CENTRE OF THE 
FLANGE. 

NOTE 2:-APPLIES AT ALL EDGES 
OF BOTTOM FACE ONLY. 

I.300 4 43°3 

0.800 + • 000035 
•• •  

PAGE 4. CV 2274 

NOTE INALVE TO BE FINISHED 
TINNED. 

ALL DIMENSIONS IN INCHES. 

;V ,-L72412 1.- 



NOTE. I,  

NOTE2. 

MOUNT FOR TESTING CV 2274 

0.015 CUT -AWAY AT eve OF WAVECUIDE  
MEASURED FROM THE PLANE. OF THE  
INNER SURFACE OF THE. TOP OF THE.  
WAVEGUIDE. 

0.030 TO 0.040 SPACING ALL ROUND THE  
VALVE,  

  

     

    

SECTION CC 
OF MOUNT 
SHOWING 
VALVE IN 
POSITION, 

1.2% ± •001 WITH WASHER 
OR 4.29g ± .001 WITHOUT 
WASHER. 

— NOTE 2. 

NOTE I. WAVEGuiDE OF 
SECTION AA OF SECTION BE OF 

INTERNAL. DIMENSIONS 
MOUNT SHOWING MOUNT SHOWING 0.4 BY o.s, 
VALVE IN VALVE IN 
POSITION, POSITION, 

ALL. OIMENSIONS IN INCHES. 

62=7221221== .--FIECE OF STRAIGHT 

B 

CV 2274 PACE 5 

CV 2274/2/5 



Page 1. (No. of pages:- 6) 
VALVE EIECTRONICCV2308 

AM/MALTY SIGNAL AND RADAR ESTABLISHMENT CV2309 
Specification AD/CV2308, 0V2309 

Issue No. 2 Dated 17.8.55. 
To be read in conjunction with K1001 

SECURITY 

Specification Valve 

Unclassified Unclassified 

Indicates a change -------> 

TYPE OF VALVE: Broad Band T.B. Cell 
AREND PROTOTYPES: VA.142 (BS.116) 

See K10014 VX4.14.3 (B8.118) 

RATILD 

A 

DIMENSIONS 

Operating frequency: 
CV2308 (Mc/s) 

NoteCV2308 - See drawingst  
and 6 

and 6 

9050 
to 
9600 

8500 
to 
9050 

50 

5 

Pages 21. 

0V2309 - See drawingst  

CV2309 (Me/s) 

Max.Transmitter Peak Power 
at 0.001 duty cycle (kW) 

Min. Transmitter Peak Power 
(kW) 

Pages 5 

A. Absolute Maximum 

B. At least one 
drawing an pages 
valve. 

NOTES 

dimensions given in the 
shall be supplied with each 

Value 

washer of the 
4 and 5 

Z.1003S.R. CV2308, 0V2309/2/1 



CV2308 
CV2309 

TESTS 
Page 2 

To be performed in addition to those applicable in 10001 

Test Conditions 
_ 

Test 
Limits no 

Tested Note min.  Nnr.  

a Valve shall be mounted as 
shown in drawing on page 6 
and terminated in a matched 
load (V.S.W.R. better than 
1.03). 
Test frequency: - 
CV23C8 = 9325 Mo/a +0.05% 

Equivalent 

- 0.10 10:10% 1 
Conductance 

G/Yo 

072309 = 8775 Mobs +0.05% 

b AA for Test (a) Tuning 

-0.06 40.06 100% 2 
Suscectance 

B/Y0 

c Valve shall be mounted as 
shown in drawing on page 
6 and terminated in a 
matched load (V.S.W.R. 
better than 1.03) 
Test at a frequency 
between 8500 and 9600 
No/s. 

Line to be energised 
with 4WN peak R.P. 
power with Tp = 1.0 

iusecs.,+ 1C and p.r.f. 
1000 c/ + 10%. 
Test to be performed at 
least 7 days after pump-
ing and at least 211. hours 
after any previous dis-
charge. 

Firing Time 
- 10 100% (Sects) 

Time interval be-
tween application 
of poser and valve 
firing (measured 
at least 24 hours 
after any previous 
discharge) 

d As for Test (o) ignoring 
the last sentence. 

Arc Loss 
- 0.8 100% 3 (dB) 

e Valve shall be mounted as 
shown in drawing on page 6 
and terminated in a oatohed 
load. 
Test at a frequency be- 
tween 8500 and 9600 Me/s. 
Line to be energised with 
12-15kw peak R.F. power 
derived from a higher 
power source through an 
attenuator of not less 
than 6 dB with Tp = 1.0 

/use°. .4;.16% and ,p.r.f. 
= 1000 o/s + 10%. 

Recovery Loss 
- 2.0 100% (dB) 

After 2yuseos. 
(measured between 
trailing edge of 
transmitter pulse 
and leading edge of 
a signal pulse of 
the same frequency 
as the test fro-
quenoy). 

0V2308, 072309/2/2 



CV2308 
Page 3 CV2309 

TESTS 

To be performed in addition to those applicable in E1001 

Test Conditions Test 
Limits 
, NO. 

. Tested    Note 
Min. Max. 

f As for Test (a) Loaded 4 - 6.5 T.A. 4 

g As for Test (e) High Level Voltage 
Load V.S.W.R. to be 
better than 1.02. 

Standing Wave Ratio - 1.11 0 

NOTES 

1.  The effect of susneptance on the V.S.W.R. is negligible at the 
test frequency; therefore, the equivalent conductance Loan be 

To 
1 

r is the V.S.W.R. takenasequalto_. ,where r - 1  

2.  Susceptance may be measured by comparing the phase of the reflection 
from the valve with the phase of the reflection from another valve 
known to be resonant at the 
is small, 

L t (1 

teat frequency. Then, 

+ 2.-G) 2 1r A A 

provided AN 

TO Yo Ng 

where N g is the guide wavelength and a x is the phase difference 
measured in the same units as X g. 

3.  That is, the power loss in the arc shall be less than 680W peak. 

4.. Loaded Q is defined as:- 

Loaded Q = Po §-- (L) 
dP TO 

where Fo = Test Frequency. 
2(1 + y 

CV2308, C72309/2/3 
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ax-B 

MOUNT FOR TESTING 

NOTE I. 0.015 CUT-AWAY AT SIDE OF WAVEGUIDE MEASURED FROM 
THE PLANE OF THE INNER SURFACE OF THE TOP OF THE 
WAVEGUIDE. 

NOTE 2. 0.'030 TO 0.040 SPACING ALL ROUND THE VALVE. 

SECTION AA OF 
MOUNT SHOWING 
VALVE IN POSITION. 

SECTION BB OF 
MOUNT SHOWING 
VALVE IN POSITION. 

PIECE OF STRAIGHT 
WAVEGUIDE OF 
INTERNAL DIMENSIO 

0.4 BY 01. 

ALL DIMENSIONS IN INCHES. 

NOTE I. 

1.296'1001 WITH WASHER 
OR I.29? ÷ -001 
WITHOUT WASHER. 

NOTE 2. 

SECTION CC OF 
MOUNT SHOWING 
VALVE IN POSITI • 

Tr 

A  

CV2308 
P•GE 6 CV 2 30• 

CV%:3oa CV7.309/246 



Specification Mintech/CV2311 

Issue No. 4A, Dated May 1968. 

To be read in conjunction with K1001 

SECURITY  

Specification Valve  

UNCLASSIFIED UNCLASSIFIED 

Page 1 (No. of pages 6) 

MINISTRY OF TECHNOLOGY - DLRD/RRE, 

VALVE ELECTRONIC  CV 2311 

Indicates a change 

TYPE OF VALVE - Twin-primer Broad-band 
TR Cell (improved 
version) 

PROTOTYPE - VX1027 

MARKING 

See K1001/4. 

RATING 

Note DIMENSIONS AND CONNECTIONS 

Operating Frequency 
Range (MHz) 9180 See Drawing on Page 6 

to 
10000 

Max. Peak Power (kW) 250 A,B 
Min. Peak Power (kW) 4 A 
Min. Primer Supply 

Voltage (V) -950 
Max, Main Primer TOP CAPS 

Current (uA) 185 C 
Min. Main Primer CT1 

Current (4A) 100 C 
Max. Auxiliary (See BS 448, 6/1.1) 

Primer Current (11A) 60 C 
Min. Auxiliary 
Primer Current (PA) 50 0 

Notes 

A. With duty cycle of 0.001. 

B. Operation at this power level results in considerably reduced life. 
For satisfactory operation at power levels above 50 kW it is 
recommended that the valve be preceded by a pro - TR cell. 

C. The primer currents shall be limited by series resistance of which 
at least 1 megohm must be placed adjacent to each primer. 

D. If necessary the valve may be used with single primer operation. 

CV2311/4A/1 



Page 2 

CV 2311 TESTS 

 

To be performed in addition to those applicable in K1001 

Test Conditions Test 
Limits No. 

Tested 
Note 

Min. Max. 

Primer 
Supply 
Voltage 
(v) 

Test shall be 
performed at 
least 7 days 
after any pre- 
vious discharge 

Primer (secs) - 5 100% 1 a -900 
Breakdown 
The delay between 
the application of 
prither voltage sim-
ultaneously to 
each primer, and 
the breakdown, 
shall be measured. 

b -1000 Primer Operating 
180 340 100% 1 Voltage CV) 

The voltage of 
both primers shall 
be measured after 
breakdown has 
occurred. 

c -1000 Line to be 
energised with 
not more than 
10 mW r.f. and 
terminated in a 
load matched 
better than 
1.02 v.s.w.r. 

ma 
- 

- 

1.30 

1.20 

100% 

100% 

1 

1&2 

(0 Measured at 
frequencies 9180 
MHz and 10,000 
MHz. 
(ii) Measured at 
frequencies 9400 
MHz, 9600 MHz, 
9800 MHz. 

d -1000 ' Valve shall be 
mounted between 
impedances 
matched better 
than 1.10 vswr. 
Line shall be 
energised with 
not more than 
10 mW r.f. 
Test frequency ... 
10,000 MHz. 

Insertion Loss - 0.8 100% 1&2 
(db) 

CV2311/4A/2 



Page 3 

TESTS (Cont'd) CV 2311 

   

Test Conditions Test 
Limits No. 

Tested Vote 
kin. Max. 

e -1000 Test frequency = 1  High Power 
9375 MHz ± 50 Leakage 
MHz,prf . 1000 (i) Spike energy 1, 3 
Hz + 10%. Power 
output 200 kW + 

(ergs/pulse) 
(ii) Total power 

- 0.3 100% and 4 

15%. Rate of 
rise of magnetron 

(mW Peak) 35 100 100% 

voltage 100 kV/ sec 
+ 10%. Pulse 
length measure& 
to 10% of peak 
power. 
(i) 0.15 tiS + 

15%. 
(ii) 1.0 11S + 

10%. 

f -1000 The test 
frequency of 
the simulated 
echo pulse shall 
be within the 
range 9180 to 
10,000 MHz, and 
its power, 
incident on the 
cell, shall be 
less than 10 mW 

Recovery Time 
The time shall be 
measured from the 
trailing edge of 
the transmitter 
pulse for an 
insertion loss 
exceeding that 
immediately 
before the trans- 
mitter pulse by: 

peak rf. (i) 6 db (µS) - 3 5% (6) 1&5 
Test frequency of 
the transmitter 
pulse shall be 

(ii) 2 db (1S) - 8 5% (6) 1&5 

9375 + 50 MHz and 
power 200 kW + 
15%. 
Tp . 1.0 µS. ± 

10%. 
prf m 1000 Hz + 

10%. 
. 

g -1000 Applied power 1  Low Power 
varied from Leakage mW Peak) - 250 5% (6) 1 
100 mW to 100 W. 
Tp N. 1.0 µsec + 
10% 

Maximum total 
leakage power is 
recorded. 

Other conditions 
as Test (e). 

CV2311/44/3 



Page 4 

CV 2311 TESTS (Cont'd) 

Test Conditions 
Limits 

, No. 
Tested 

Note Test 
Min. Max. 

h -1000 Test frequencies, 
9180, 9600 and 

Electrical Length 
The length of 

10,000 MHz. Line 
shall be ener- 
gised at a con- 
venient low 
power level. 

RCSC No. 16 wave-
guide having the 
same effective 
electrical length 
as the cell,shall 
be determined at 
the following 
three frequencies 
(0 at 9180 MHz 5% or 

(degrees) 
(ii) at 9600 MHz 

192 232 6 per 
week 

1 and 
2 

(degrees) 
(iii) at 10,000Mlis 

280 320 which-
ever 
is the 

(degrees) 366 406 greater 

j -1000 As for Test (e) ' Position of 
Short (ins) 0.014 0.028 QA 1 
The distance of 
the effective rf 
short behind the 
front flange of 
the cell shall be 
measured. 

k , -1000 Line shall be ' 
energised with 
not more than 

Arc Loss (db) - 0.8 QA 1 

4 kW rf measured 
immediately after 
the cell. Other 
conditions as for 
Test (e). 

1 -1000 6 valves to be 
mounted on E- 
plane T junctions 
followed by a 
matched load. 
Input power not 
exceeding 60 kW. 
Output power not 
less than 40 kW. 

Life Test QA 
Valves to be run 
for 500 hrs. Tests 
c-s to be perfor-
med at 0, 50, 100, 
200, 300 and 500 
hours. Number of 
valves which at 
any one time exceed 

Other conditions 
as in Test (e) 

Life test limits 
in any respect 

(ii). (Note 5). (No.) 1 1 & 5 

cv2311/4/4 



Test Conditions Test 
Min. ' Max. 

No. 
Tested tote 

Limits 

The cell shall 
be operated for 
one hour with 
the air pressJre 
in the waveguide 
on the input 
side maintained 
at 30 lbs/sq.in. 
absolute. 
Tp = 1.0 psec + 

-1000 QA 1 

10/, 
Othcr conditions 
as for Test (e). 

High Power 

NOTES  

1. The primer supply shall be d.c. having a peak-to-peak ripple voltage not ex-
ceeding- 1 and shall be negative with respect to the body of the cell. The 
regulation of the supply shall be negligible at load currents up to 0.3 mA. 
The supply shall be connected to the main primer through resistances total-
ling 5.5 megohms + 5% and to the auxiliary primer through resistances total-
ling 12.5 megohms + 5%. At least 1 megohm shall be placed adjacent to each 
primer terminal. 

2. An approved sampling test may be employed. If a batch fails to meet this, 
all valves shall be subjected to the specification test. 

3. This test is to be performed using Valve Type CV2284 (4350 magnetron). 
Measurements are to be made with a thermistor mount having the following 
characteristics:- 

. Efficiency E (ratio of measured power) 
power

) to be greater than 90% 

V.S.W.R. to be greater than 0.9 over 9375 1100 MHz and greater than 0.75 
over 9375 ± 250MHz. 

if the measured leakage powers are P1 and P2 in AW at pulse durations of 

0.15 pS (t1) and 1.0 11S (t2), and the pulse repetition frequency is f 

then 

4. The minimum limit for total leakage is a manufacturing test limit applying 
to new valves only. 

(i) spike energy 

(ii) total power 

10P1 
Ef 

1000 P
2 

Ef t2 

ergs/pulse 

mW peak 

Page 5 
TESTS (Cont'd) CV 2 311 
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5. Life Test Limits 

NOTES (Cont'd) 

frequencies) Max. 

Max. 

1.4 

1.0 

V.S.W.R. (all test 

Insertion loss (db) 

Breakthrough (i) spike (ergs/pulse) Max. 0.3 

(ii) total power (mW peak) Max. 100 

Recovery time (i) 6 dB (0) Max. 10 

(ii) 2 db (pS) Max. 20 

Low Power Leakace (mW) Nam. 250 

LOCATING 
NOTCH ON 
INPUT 
FLANGE 
ONLY 

t.010 

0.25 ,IA. ±•005 

A 

I MAX. 

1.280 
 +.003 

I8 
*1 
—44 

1.555 :1...002 INPUT 
FLANGE 

FLANGES TO BE 
FLAT AND PARALLEL 

WITHIN THESE LIMITS 

.59 
MAIN 
PRIMER 

OUTLINE DRAWING 

AUXILIARY 
/ PRIMER 

I 
• 

A - 2 HOLES EACH FLANGE, 4.2 to 4.4 mm or 
.170 DIA. t .002 COAXIAL WITH EACH OTHER. 

- 2 HUES EACH FLANGE, 3.7 to 3.9 mm or 4 
.150 DIA. ± .002 COAXIAL WITH EACH OTHER. 

TO BE POSITIONED AS SHOWN ON 
1.768 I .004 P.C.D. 

6+ 

I +I 
16 R.-64 

THIRD ANGLE PROJECTION 
ALL DIMENSIONS IN INCHES 

CV 2311 Page 6 

CV2311 /4A/ 6 



Specification Mintech/CV 2312 

Issue No. 4A, Dated May, 1968. 

To be read in conjunction with K1001 and BS.448 

SECURITY 
Specification 

UNCLASSIFIED UNCLASSIFIED 

Valve 

TYPE OF VALVE - Twin-primer Broad-Band TR Cell 
(Improved version) 

MARKING 

  

PROTOTYPE - VX1028 See K1001/4 

RATING 
Note DIMENSIONS AND CONNECTIONS 

Operating Frequency range (MHz) See Drawing on Page 6 
See Note E 

8500 
to 
9300 

Max. Peak Power k14) 250 A,B TOP CAPS 
Min. Peak Power (kw) 4 A 
Min. Primer Supply Voltage (V -950 CT1 
Max. Main Primer Current ) 185 C (See BS.448 : 6/1.1) 
Min. Hain Primer Current ) 100 C 
Max. Auxiliary Primer Current ) 80 C 
Min. Auxiliary Primer Current A) 50 C 

NOTES 

A. With duty cycle not exceeding 0.001 

B. Operation at this power level results in 
considerably reduced life. For satisfactory 
operation at power levels above 50 kW it is 
recommended that the valve be preceded by a 
pre - TR Cell. 

C. The Primer Currents shall be limited by 
series resistances of which at least 1 megohm 
must be placed adjacent to each primer 

D. If necessary the valve may be used with 
single primer operation. This must be the MAIN 
primer. 

E. The superstructure of the cell which has no dimensions 
specified is providing support for the cell and electrodes. 
Any stress or strain applied to the superstructure may 
possibly impair the performance or reliability of the cell. 
Under no circumstances should such superstructure be used 
wholly or in part as a location reference plane or for the 
purpose of a support for component parts of ancillary 
equipment. 

Page 1 (No. of pages 6) 

MINISTRY OF TECHNGLCZY - DLRD/RRE 

VALVE ELECTRONIC C V 2312 

Indicates a change 

CV2312/4A/1 



CV 2312 T-ZST Page 2 

 

To be performed in addition to those applicable in E1001 

Test Conditions Test 
Limits NO. 

Tested 
Note 

Min. flax. 

Primer 
Supply 
Voltage 
(V) 

Test shall be 
performed at least 
7 days after any 
previous discharge. 

Primer Breakdown (secs) - 5 100 1 
a -900 The delay between the 

a-plicL.tion of :Timer 
voltage simultaneously 
to each primer and the 
breakdown shall be 
measured. 

b -1000 Primer Operating 
180 340 100i; 1 Voltage (V) 

The voltage of both 
primers shall be 
measured after 
breakdown has 
occurred. 

c -1000 Line shall be 
energised with 
not more than 
10 and rf. 
terminated in 
a load matched 
better than 
1.02 vswr. 

VSWR - 1.30 10C 
or S 

1, 2 
Measured at 
frequencies 8500, 
8700, 8900, 9100 
and 9300 MHz. 

d -1000 Valve shall be 
mounted between 
impedances 
matched better 
than 1.10 vswr. 
Line shall be 
energised with 
not more than 
10 mW r.f.. Test 
Frequency . 8500 
MHz 

Insertion Loss (db) - 0.8 100% 
or S 

1, 2 

e -1000 Test Frequency 
8900 MHz ± 

75 MHz i,r.f. 
. 1000 Hz I 10 
Power Output . 
200 kW Peak I 15% 
Rate of Rise of 
Magnetron voltage 
= 100 kV/ sec 1: 
10%. Pulge lengths 
measured at 14 of 
peak amplitude 
( i.) 0.15,usec-+  15;;. 
(ii) 1.071sec ti g. 

Hi-h Power Leakage 
- 

35 

0.30 

100 

100% 

1004 

1, 3 
and 
4 

(i)-' Spike Energy 
(ergs/Pulse) 

(ii) Total Power 
(m: Peak) 

CV2312/4A/2 



Page 3. TESTS (Contd) CV 2312 
Test Conditions Test 

Limits No. 

Tested 
Note 

Min. Max. 

f -1000 The test frequency of 
the simulated echo 
pulse shall be within 
the range 8500 to 
9300 MHz , and its 
Power incident on 
the cell shall be 
less than 10 mW 
peak r.f..Test 
frequency of the 
transmitter pulse 

Recovery Time 
The time shall be 
measured from the 
trailing edge of 
the transmitter 
pulse for an 
insertion loss 
exceeding that 
immediately before 
the transmitter 
pulse by:- 

shall be 8900 I 
75 MHz rd power (i) 6 db (,uS) - 3 5°4(6) 1 
200 kW - 1 peak 
r.f. 
tp . 1.qpS. t l00% 

(ii) 2 db 9uS) - 8 9A6) 

PRF - 1000 Hzt 1C 

g -1000 Applied Power Low Power Leakage 
varied from 100 mW 
to 100W. 
tp . 1.0 + 1C$. 

Other conditions as 
for Test e(ii) 

(mW peak) 
The total leakage 
power through the 
cell shall be  
measured as the 
applied power is 
varied from 100 mW 
to 100W. 

- 250 5%(6) 1 

h -1000 Test frequencies Electrical Length 
8500, 8900 and 9300 The length of RCSC 
MHz. Line shall be 
energised at a 
convenient low 
power level. 

No.16 Waveguide 
having the.same 
effective electrical 
length as the cell 
shall be determined 

(i) at 8500 MHz 
(degrees) 

137 177 loal. 
or S 

1 
and 

(ii) at 8900 MHz 234 274 2 
(degrees) 

(iii) at 9300 MHz 312 352 
(degrees) 

j -1000 As for Test e(ii) Position of Short 
(ins) 0.014 1028 QA 1 

The distance of the 
effective r.f. short 
behind the front 
flange of the cell 
shall be measured. 

CV2312/4A/3 



CV 2312 TESTS (Contd) Page 4. 

   

Test Conditions Test 
Limits Tested Note 

Min. Max.. 

k -1000 The line shall 
be energised with 
not more than 
4 kWr.f.measured 
immediately after 
the cell. Other 
conditions as 
for e(ii) 

Arc Loss (db) - 0.8 q.A. 1 

m -1000 6 valves to be 
mounted on E plane 
T junctions 
followed by a 
matched load. 
Input power not 
exceeding 60 kW, 
output power not 
less than 40 kW. 
Other conditions 
as in test e (ii) 

Life Test 

' 

- 1 Q.A. 1, 5 

Valves to be run 
for 500 hours. 
Test c - g to be 
performed at 0, 
50, 100, 200,300 
and 500 hours. 
Number of valves 
which at any one 
time exceed life 
test limits in 
any respect. 
(Note 5) (No.) 

n -1000 The cell shall 
be operated for 
one hour with 
the air pressure 
in the waveguide 
on the input side 
maintained at 
30 lbs/sq. in 
absolute. 
Tp . 1.0usec 
+ , 
- 1Q/0. / 
Other conditions 
as for Test e(ii) 

Hi.,-,h Power - ii.A• 1 

0V2312/4A/4 



Page 5 

CV 2312 
NOTES 

1. The primer supply shall be D.C. having a peak-to-peak ripple 
voltage not exceeding and shall be negative with respect 
to the body of the cell. The regulation of the supply shall 
be negligible at load currents up to 0.3 mA. The supply 
shall be connected to the main primer through resistances 
totalling 5.5 M9 ± 5% and to the axiliary primer through 
resistances totalling 12.5 M2 t 5%. At least 1 112 
shall be placed adjacent to each primer terminal. 

2. An a„?proved sampling test may be employed. If.a batch fails 
to meet this, all valves shall be subjected to the specification 
test. 

3. This test is to be performed using Valve Type CV2284 (4J50 magnetron). 
Measurements are to be made with a thermistor mount having 
the following characteristics:- 

Efficiency E (ratio of measured power) to be greater than 9C 
incident power 

v.s.w.r. to be greater than 0.9 over 8900 1: 100 MHz and greater 
than 0.75 over 8900 ± 250 MHz. 

If the measured leakage powers are P1 and P2 ine at pulse 

durations of 0.15/uS(t1) and 1.0,uS(t2),and the pulse repetition 

frequency is f then 

(i) spike energy . 10131 ergs/pulse 

Ef 

(ii) total power 1000P2 mW peak 

Ef t2 

4. The minimum limit for total leakage is a manufacturing test limit 
applying to new valves only. 

5. Life Test Limits  

During life test, the limits applicable to the tests contained 
in clauses c - g (inclusive) shall be amended to the following:- 

V.S.W.R. (All test frequencies) 

Insertion Loss (db) 

Max. 

Max. 

1.4 

1.0 

Breakthrough (i) spike (ergs/pulse) Max. 0.3 

(ii) total power (mW peak) Max. 100 

Recovery time(i) 6 db Max. 10 

(ii) 2 db Max. 20 

Low Power Leakage (mW) Max. 250 

CV2312/4A/5 



AUXILIARY 
PRIMER * ►  

LOCATING 
NOTCH ON 
INPUT 
FLANGE 
ONLY 

0-23 ±.010 
I +I 
16 R. 64 

MAIN 
PRIMER 

0 • 2
.4_

!? I A. :1405 

+1. 
-64 I MAX. 

FLANGES TO BE 
FLAT AND PARALLEL 

WITHIN THESE LIMITS 1.220 ± • 003  

OUTLINE DRAWING 

11413 _, 
14130 

 +.005 1 

I 

I 3  

32 

1.555 :I: .002 INPUT 
FLANGE 

I 8 + - 

- 

2 HOLES EACH FLANGE, 4.2 to 4. 
.170 DIA. ± .002 COAXIAL WITH 

2 HOLES EACH FLANGE, 3.7 to 3. 
. 50DIA. ± .002 COAXIAL WITH 

TO BE POSITIONED AS SHOVfN ON 
1.768 +.004 P. C. D. 

4 ma or 
EACH OTHER. 

9 mm or 
EACH OTHER. 

CV 2312 Page 6 

THIRD ANGLE PROJECTION 

ALL DIMENSIONS IN INCHES 
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MARKING 

See K1001/4  

BASE 
B12A 

with bottom cap 

TYPE OF VALVE - Decade Selector Tube 

CATHODES - Cold 

ENVELOPE - Glass-Unmetallised 

PROTOTYPE -GS1CC 

CONN7CTIONS 

Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Bottom 
Cap 

Electrode 

Cathode 0 
• 9 
• 8 

7 
• 6 
It 

5 

4 
• 3 

2 
1 

Second Guides 
First Guides 

Anode 

DIMENSIONS  

See K100141/D1 
also Drawing on Page 3 

Min. 
Dimensions 

(me)  
Max. 

A 
B 
C 
L 

Bottom Cap 
Length 
Die. 

83.5 
30.9 

63.5 

5.3 
6.2 

90.5 
33.1 
35.0 
70.5 

8.1 
6.5 

MOUNTING POSITION 

Any 

RATING 

Max. Counting Speed 
Max. Striking Voltage 
Min. Anode Current 
Max. Anode Current 
Nominal Maintaining 
Voltage at 300pA 

Maximum P.D. between Guides 
and Cathodes 

Signal Pulse Amplitude 
Min. Pulse Duration 
Min. Quiescent Period 
Guide Bias 
Sine-wave Amplitude 
Second Guide 
Phase Advance, 
First Guide 
Guide Bias 
Max. Cathode Loads 

(digits/se(. 
(V 

(V) 

(V 
(V 

(V 

(V R-S) 

(degrees  
Of 

(ohms 

Note 

4000 A,B 
400 C 
250 
550 

192 

140 
145 A 
50 A 
200 
36 A 

55 B 

45 B 
0 B 
270000 

NOTES  

A. When operating in the circuit shown in Fig. 1 on Page 3. 

B. When operating in the test circuit shown in Fig. 2 on Page 3. 

C. Measured with normal room illumination. 

Specification MOS(A)/CV2325 SECURITY 

Issue 1 Dated 26. 5. 54. Specification Valve 

To be read in conjunction with K1001. UNCLASSIFIND UNCLASSIFIED 

Page 1 (No. of pages - 3) 

l'INISTRY OF SUPPLY - DLRD(A)/RRE (South) VALVE FTF.CTRONIC  CV2325 

Z.6611.R. 0V2325/1/1 



CV 2325 TESTS 
Page 2 

   

To be performed in addition to those applicable in K1001. 

Test Conditions Test 
Limits No. 

Tested 
Note  

Min. Max. 

a 400V shall be applied 
through 560K to anode. 
Each cathode and each 
group of guides shall be 
connected to earth in 
turn. Tube shall be 
tested in normal room 
daylight. 

Time to Strike (secs) 

Test shall be performed 
12 times. 

- 10 100% 

b Ia shall be adjusted to 
300
,
,&i for each cathode 

and guide in turn. 

Maintaining Voltage (V) 186 
Test shall be performed 
30 times. 

198 100 

c The tube shall be operated 
in the test circuit shown 
in Fig. 2 on Page 3. Sine 
waves shall be applied to 

clockwise rotation of glow 
at 4 kc/s. 

the tube to produce a  

Tube must divide - 
accurately in the 
ratio 10:1. 

- 100;', 

d 

r-- 
e 

As for Test (c), but with 
anti-clockwise rotation of 
glow at 4 kc/s. 

As for Test (c) - - , 100% 

Each cathode in turn, 
shall be connected to 
earth and 440V applied to 
anode through 560K. 
First and second guides 
shall be at +45V. 

Glow must appear only - - , 100% 
at the tip of the 
appropriate cathode. 
Tests shall be performed I 
10 times. 

f 50V shall be applied 
between each electrode 
and parallel connection 
of the remainder in turn.  

Insulation (megohms) 100 - 

. 

1 

100% 

, 

0V2325/1/2 



CV2325 Page 3. 

CV 2 3 2 5/1/3 

FIGURE 3. 

In" 

CATHODE No.1 IS ALIGNED 

WITH PIN No. I I TO WITHIN 

+ I 2°  . 

FIGURE 1. 

67mm 

32mm 

87mm 

••• 
e 

THE VALUE OF C IS CHOSEN TO PRODUCE A 45°  PHASE ADVANCE 

AT 4 kc/s  C = 680 pF. 

47 K 

•0 2).L F 

+36 V 

+ 475 V 

6 80 K 

BC 

10 RESISTORS 150 K 

ANTICLOCKWISE 

• 
INPUT 

• 
C LOCKWISE 

12 

+475 V 

680 K 

BC 

FIGURE 2. 

10 RESISTORS 150 K 

OUTPUT 
FOR 
TESTS 
C & D 

100 K 



Specification AD/CT234.1 Issue No. 1 
Dated : 21.1.55 
To be read in conjtmetionvith X1001 

sscaran 
Specification Valve 
Unclassified Unclassified 

TIM OF VAIW1:- 

CATHODE: - 
ENVEDIPX: - 
PROTOTIPX: - 

Coaxial Noise Diode for 
frequencies up to 
1000 Ms/s. 
Directly heated tungsten. 
Metal and glass. 
171,3138 

NARKING 

See X1001/4. 

RATING 

Max. Filament Voltage (V) 
Max. Filament Current (A) 
Max. Saturated. Anode 
Current (mA) 

Anode Voltage for saturation 
at all Anode Currents (V) 

Max. Anode Voltage (v) 
Max. Anode Dissipation 
without Forced Air Cooling (F) 
Max. Anode Dissipation with 
Forced Air Cooling (10 
Characteristic Impedance 

(approx.) (.n_) 

Note MEWS! 

See drawing, Page 3 A, B 
A, B 

A, C 

C, D 
A 

A 

A, X 

5.0 
4.0 

200 

200 
400 

10 

40 

70 

NOUS 

A. Absolute Mariana Value. 

B. mission (of the order of a milliampere) may be expected to 
commence at 2.0 Volts and 2.4 Amps. 

C. The value of the saturated Anode Current is regulated by 
variation of the filament voltage. 

D. The estimated life at 200 mA Anode Current is 30 hours.. 
At 20 mA Anode Current it is 1000 hours. 

X. For anode dissipations over 10ff an air flow of at least 
2.5 cubic feet per minute between the fins is required. 

Cv2344/1/1 

Page 1. (No. of Pages:- 5) 

ADMIRALPI SIGNAL AND RADAR RSTABLISHUNT 
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CV234I Pete 2. 
7538T8 

Te be performed in addition to those applicable in K1001 

Test Conditions _ 
Test 

Limits No. 
Mated Vf 

(V) 
Ta 
(V) 

( Is. 
mA) Min. Max. 

a 5.0 -  -  If (A) 2.6 3.2 100A 

b .- 200 15 If (A) 2.85 3.15 10* 

c - 200 200 If (A) 3.6 4.0 100)6 

The insertion of the valve 
coaxial line shell not 
at 280 lic/s. This is 

NOTE 

70.4N- 
less than 0.9 

in a correctly terminated 
result in a V.S.W.R. 
a Type Approval Test. 

072341 1 2 



PAGE 3. CV234I 

011  

0.505 
0.495 

0-L188
ia 

DIA. 
0-12.6 

10.060 
T- MAX. 

0.437 0.622 
Pte..EL0.502 

L-050 

1.950 

4 
0438 
0.450 

t DATUM 

1.755 
I.745 

2.1381 
Z.731 

0.430 
MAX. GLASS 

0.462 
MIN 

PIA"EL 

E060 MAX. 

0.129 
r -̀0.121 

0.505 
0IA. 

0.495 

ALL CONTACT SURFACES 

TO BE RHODIUM PLATED  
el 0.2.0" 

t.-4) of 12. ."ion, 0.0zo"tocka 
rs— 0.375 

MAX. GLA55 DIA. 

ALL DIMEN510145 ARE IN INCHES. 

CV 23 41 /I /3. 

o.060(4%.i,1 



CONCENTRICITY GAUGES.  

PART .13.  PART  

0.506 
0.505 01A. 

0431 
043001A. 

PART 'B'  

ALL DIMENS101.45 ARE IN INCHES 
SHOWING METHOD OF  
USING AUGES. 

0401003x45.1: I.  
o•506 

cheats I 04/3  

0.674 
0.673 

1
1.50±.005 

o.,  
1 

_...1

1:250 

0.149 DIA. 

1.0 Olt • 005 DIA. 

PART  

A 

CV2341 PAGE 4 

CV 23 41 /1 4 



1 L._ 

2.3731.  • 005 

22:05°501 DIA.  

r  

AM 

PART .C*  

r 

____j___, 
II! 

I  

7 

1  

PART .C.  , J 

SHOWING METHOD 
OF USING GAUGE.  

ALL DIMENSIONS ARE W4 INCHES 

i 
11300 
I•750 

1  

0.506 
750 

1; A!1 

   

1.300 
1.230 

1 

PAGE S. CV 2341 
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Page 3 TESTS (Contd) CV23! 

    

rl 
Test Conditions Test Limits 

Min. sax. Te 

g See Ki001/5A.3.2. Grid.Insulation 1 
(a) Vg -80V (a) Leakage current(uA) - i6 
(b) Alternative method. (b) Increase in volt- 

Resistor 5M2 meter reading - 100% 

h Deflection Sensitivities  
1. x plates 0=09 §.2.1000 ( 

Va3 Va3 
2. y plates (mm/V) M.1100 

Va3 Va3 

3 See K1001BA.11.1. Deviation of spot from 
centre of screen (un) - 7.5 i 

k Orientation of 
Deflection. Axes 
1. Orientation of x 

axis of deflection 
relative to 00' 

-2°  +2°  1' 

on drawing o 0 
2. Angle between x and 

y axes of deflection 
88 92 t 

1 A screen area of at least Trapezoidal Distortions t 
100 mm x 30 mm to be 1. Argle between 87°  93°  ( 
scanned. adjacent sides. 0 

2. Angle between 
opposite sides 

177 183°  

m With a defocussed. raster 
scan to cover the useful 

Blemishes 1i 
Bubbles and Dead Spots 

screen (see test d.2), 0.25 to 0.6 mm. 10 
adjust Vg for any con- 0.6 to 1.0 mm. 5 
venient light intensity. greater than 1.0 UM6 0 

, 
See Note 1. 

n Air Ministry Test 
r 

Vibration  
Set 42 
See K1001/11.5. 

o All conditions as in 
clause "e" but with the 
internal conductive 
coating + and - 10 volts 
with respect to aj 

Line width (ram) 0.7 

I i 

CV23521 



Specification MOS/CV2352 Issue 3 
bated:- February 1956. 
To be read in conjunction with K1001 

SECURITY 
Specifics ion Valve 
Unclassified Unclassified 

TYPE OF VALVE:- Cathode Ray Tube 
TYPE OF DEFLECTION:- Electrostatic 

Symmetrical or 
Asymmetrical 

TYPE OF FOCUS:- Electrostatic 

BULB:- Glass. Inter-
nally coated 
with conductive 
coating. 

SCREEN:- 

PROTOTYPE:- VCRI 390 

RATING 

Heater current 
Heater voltage 

(A 
kV Max. Val 
kV Max. Va2 

Max. Va3 
(ranvklyr Sensitivity, x plates 

(v) Sensitivity, y plates 
Va3 

NARKING  

See K1001/4 

BARR 

B1 4A. 
See B. S.448: 1953 

CONNECTIONS  

Electrode  

h 

g 
a2 

No connection 
Internal coating 

a3 
x2 
xl 

No connection 

h 

Pin 

2 
3 
4. 

 
6 
7 
8 
9 

10 
11 
12 
13 
14- 

6.3 
0.3 
2.5 
1.1 
6.0 
22 
Va3 

1000 

TYPICAT, OPERATING CONDITIONS  
Val kV 
Va2 kV 
Va3 kV 

DIMENSIONS  

See drawing, page 5 1.8 
0.65 
5.0 

NOTES 

A. For optimum focus quality the potential between the internal 
conductive coating and 0.3 must not exceed 10 volts. 

Page 1 (No. of pages:- 5) VALVE ELECTRONIC 0/2352 
MINISTRY OF SUPPLY R.R.E.  

4— Indicates, a change 

Z.11093.R. 0V2352/3/1 



CV2352 TESTS Page 2 

To be performed in addition to those applicable in K1001 

Test Conditions Test Limits No.  , . 
Tested Min. Max. 

a See K1001/5l.13 Capacitances (g) 
- 20 

,4'" 
(5) 1. Each x plate to all 

other electrodes 
2. Each y plate to all 

other electrodes 
- 16 

3. Grid to all other 
electrodes 

- 10 

Z.. Each x plate to each 
y plate 

- 1.5 

5. Cathode to all other 
electrodes 

- 10 

FOR AT ,T, TESTS GIVEN BELOW Vh = 6.3V 

b Ih (A) 0.28 0.66 100.; 
c Cathode 100 volts positive Heater-cathode current 

to heater (uA) 
• 

- 100 10(' 

FOR ALL TESTS GIVEN BELOW Val = 1.8kV, Va3 = Vm = 5.0kV 
WITH ASYLIMTRICAL X AND Y DEFLECTION VOLTAGES 

d With a raster scan of 
convenient size adjust Vat 
for optimum overall focus 
and Vg for a light 
intensity of 0.06 candela 
measured through a Wratten 
61N colour filter. 

i. .Vg (v) 
2. Useful screen area. 

I direction mm 
Y direction mm 

3. 1k uA 

i 

125 
35 

- 

- 
- 

200 

ioq,; 
400: 

loo;‘ 

e With an elliptical scan 
nominally 100 mm x 30 mm 
adjust Va2 for optimum 
focus and. Vg as in (d). 

1. Line width (mm) 

2. Va2 (V) 600 

0.7 

700 

1005 

loo, 

f Va2 as in (e) 
Adjust Vg for cut-off 
See K1001/5A.10. 

1. -Vg CO 
2. Increase in negative 

value of Vg compared 
with value noted in 
test (di) (V) 

3. Within the range of 
Vg found in test f.1 
to that in test d.1 
the beam current 
shall increase 
continuously 

25 

- 

70 

30 

loct;; 

10a,-; 
1040 

CV2352/3I2 



ISO RAD.  

m 
N 
(.1 

1  

g o 
z A  ar 

600 RAD. t 50 

ALL DIMENSIONS IN MILUMETRES. 

12 RAD, 600 RAD. NOM. 

CHECKING LINE 
FOR MASK 
FITTING 

6611.5 

61±I 

600 RAD. NOWC 
0 

}----% 
Sli. 

V
,„1 

T I 

15 6 1.: 2 

li. I 5 I -I 

r 
6RA 

0 

55 DIA.t 2  

LOOKING AT THE SCREEN WITH  
THE 00' LINE HORIZONTAL AND 
PINS 9&10 OF THE BASE UPPER- 
MOST A POSITIVE VOLTAGE APPLIED ; 0 9 lo

t` 
\.... .„0 

TO TERMINAL XI SHALL DEFLECT !.). it - - - - In 
i_______  

THE SPOT TO THE LEFT & A  
POSITIVE VOLTAGE APPLIED TO 
TERMINAL VI SHALL DEFLECT THE 
SPOT UPWARDS. 

LIMITING POSITIONS OF 
ORIENTATION OF 00' 
WITH RESPECT TO BASE. 

-J=1,  - o' 

3°  +1 
0 
N 
Tt 

020 DIA.t.2. 5 

V 

57.5 DIA. MAX. 

PAGE. 5. CV 2352 
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Specification MOS/CV2388 
Issue 1 Dated June 1956. 
To be read in conjunction with 8t001 

prIntnilT  
Specification Valve 
Unclassified lassified 

TYPE OF YALU:-
TYPE OP DEFLECTION:-

TYPE OF FOOTS:-
SCREEN:- 

BULB: - 

TROTMPIs - 

Cathode Ray Tube 

Magnetic 

Magnetic 
009 (Aluminium 

backed) 

Metal cone 

VCRX357i 

MAME%  

See Si 001 

ELSE 

Ma with metal shell 

CONNECTIONS  

Pin Electrode 

RAMC. 

Heater Voltage 
Heater'Curramt 
Max. /et Anode Voltage V1 
Max. Final Anode Voltage (kV 
Max. Heater-Cathode Voltage C7 
Max. Beam Current 

CAPACITANCES (pt) 

Max. CH to all other electrodes 
Maim Ck: to all other electrodes 

h 
g 
No pin 
No pin 
NO pin 
No connection 
No connection 
No pin 
No pin 

1 

h 
a2 

ream=  
See drawings on Pages 6, 

7 and 8 

6.3 
0.5 
600 

15.5 
150 
50 

Note 

A 
A 
\A. B. 

15 
8 

2 
3 
4. 
5 
6 
7 
8 
9 

10 
ti 
12 
Cone 

A. Absolute maxinssa value. 
B. Heater negative to cathode. 
C. To prevent damage to the screen material the tube should not 

be operated with a stationary spot. The tube should be 
operated at its minimum useful brightness. 

D. The fluoride screen shall not contain beryllium. 

Page i (No. of Pages:- 8) 

MINISTRY OF SuzMT  VALVE ELEcIRmw CV2388 

-4-4— Indicates a change 

2.12019.R. 
072388/1 



CV2388 TESTS Page 2 

 

To be performed in addition to those applicable in 1E1001 

0 
11 Test Conditions Test nits No. 

Tested Min. Max. 

a See 11 001 /51413. Flapacitanoes (Pf) 
j. Grid to all other 

electrodes 15 5(20) 
2. Cathode to all other 

_ electrodes . 8 5$(20, 
FOR ALL 'TESTS MOW Vh = .3 Volts 

Li 'Heater Current (e)10.44 10.56 1 100$ 

FOR ALL THUM BEM EXCEPT CLAUSS3 n & o Va1 = 400V. Va2 15 rf 

o Adjust for optimal 
focus. 
Adjust Vg for cut- 
off. 
See 11001/5A4i0. 

'Grid Base 
40 1 00 ios ic - Vg (V) 

d Yg adjusted to give 
a light intensity 
of 0.15 candela, 
using a focussed 
raster of con-
venient size. 

Screen Efficiency 

5 10©,g Beam Current (WO 

e Defocussed been, '&'id 
scanned or 
deflected off 
usable screen area 
Adjust Yg to give 
lb = 50 uak. 

Alms 

10 30 100)g 

- 

Change in Vg from 
value found in test (o). (Y)  

f Focus adjusted for 
optimum with focus 
coil centred as in 
drawing page 6. 
Linear line scan of 
velocity 4..9 ms,/u% 
See note I. 
(i) Grid, +ve 
drive from out-off 
by a 100 uS pulse 

Line Width measured at the 

• 

0.6 100A 

centre of the trace. 
(Microscope method) 

(i) (um) 

388/1/2 



Rage 3 TESTS (0ont'd) CV2388 
j Test Conditions Test Limits lo.  

II 

En* tau Tested 
f (Continued) 

of amplitude as 
found in test "0 
at 100 P.P.S. 

OR 
(ii) Using an 
interlaced 4.05 line 
T.Y. raster with 
the frame scan 
expanded to 
facilitate line 
width measurement, 
D.C. 4. ve grid 
drive from cut-off 
as found in test "e" 

OR 

0.5 imig (ii) (nn) 

g 

. 

(i) vg - 90V 
az 

(ii) See MOW 
51,43.2. Resistor 
10 megohm 

Grid. Insulation 
9 

100$ 

, 

104 
(i) Leakage current (mi.) 

OR 

(ii) Increase in voltmeter 
reading 

h A voltage of 1507 
shall be applied 
between heater and 
cathode. 
See I1001/51..3.5. 

Heater-Cathode Leakage 
150 100$ Leakage Current (uh.) 

j Adjust for optimum 
focus and any 
convenient light 
intensity, 
deflection to cover 
the useful screen 
area. 

Useful Screen Area 

4.80 100$ 
Diameter on the geometric 
centre of the screen (ima) 

k 

— 

No focus or 
deflecting fields. 
(1) vg any 
convenient value. 

_ 

(1) Deviation of the spot 
from the geometric centre 
of the screen (mm) 20 10* 

072388/1/3 



CV2388 TESTS (Cont'd) Page 4. 

if 

Test Conditions Test Limits NO. 
15n4 Nes4 Tested 

k (0i ntinued) 
(2) Grid. pulimmi 
as in test f011. 

(2) Diameter of =focussed 
spot (ma) 25 iogg 

1 g any convenient 
value. The un- 
focussed beam shall 
be scanned by 
deflection coils 
hoer the cathode 
plane to produce a 
raster on the tube 
face whose area is 
limited. by the 
tube neck. 

Neck Alignment 

10 ioog 

Deviation of the centre of 
"shadow" area from the 
centre of the =focussed 
spot as found in test 
k..(i). (mm) 

m Screen to be 
scanned with an 
interlaced 405 line 
T.V. raster of con- 
venient size. No 
focussing field, 
vg adjusted for a 
screen brightness 
of 2 foot lamberts. 
Excitation time 
120 secs 4. 15 sec. 

After . 

170 10A 
(10) 

ime to 0,014 foot 
lamberts at 20°C (Secs) 

Assume temperature co-
efficient of screen to be 
-6 seas. per °C within the 
limits 18 to 22°C 

n.142 18 kir 
V84 600V 

Flash Over and Stray 040 
Emission 

Vg -160V 
Preheat cathode at 
Vh 6.5V' for 10 mins 
The tube to be 
held with the 
screen horizontal 
and uppermost, 
Viewed in a dark 
room or tor. 

Any flashover or stray 
emission can be ignored 
during the first 5 seconds 
when any emission should 
be deflected off the screen 
During the remaining 5 
seconds, when there shall 
be no deflecting field the 
tube shall be rejected if 
flashover or stray emission 
appears. 

CV23,88/1 



Page 5 TESTS  (Conttd) CV2388 
Test Conditions fest 

Limits MO. 
Tested Min. Max. 

0 Vag Va2 Vg Gas Ratio 
200V -:707 0 -III. 
Starting with 
cathode cold, 
measure Ia2 when 

The ratio Ia2 uh. WO .100A 

Ik tlat 

Ik reaches 300 to 
1000 uk. 

f 
p With a defocussed Stones Bubbles and 
raster covering the 
useful screen area. 

Blemishes 1008 

Blemishes less 
than 0.25 um to be 

0.75 sea dia. max. 
.1.0 mm. die.. max. 

24 
5 

ignored. See note Spacing between bubbles(mm)  20 
2. 

NOTES 

14. Focus coil dimensions 
a full length gap. 

3712  long with inside diameter of 24, with 

2. If two or more blemishes are separated by a distance not 
greater than the maximum Minstrel= of the largest blemish in 
the group, them the group of blemishes shall be considered as 
one blemish of dimens&on equal to the maximum overall dimension 
of the group. 

CV2366/1/5 
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CV2388 Page 8 

must be checked with the 
of this gauge must only make 

at the point "B" when the gangs 
fully home on the neck of the 

z 36.1 mm. dia. shall pass over 
point its centre axis shall 

gauge shown 
contact 

is 
tube. 

'base and 
lie within 

position the 
by mare 

will be 

circle of 
of this 

angles 

. 

BULB OUTLINE NOTES 

V. The flared neck contour 
on Page  7. The blade 
with the flared neck 
rotated through 360°  

11'. A gauge 100 am. long 
seek and at the gauge 
3" of the reference 

X. Between the 36.i mm. 
neck axis shall not 

axis. 

gauge point and the cathode 
depart from the reference axis 

include clamping point, this 
with the base spigot key + 13°. 

shall not depart from a true 
than 0.457s  (4 mm) and the centre 

7/32"  of the reference axis. 

+ 1/64.11 

marked 5-li have no tolerance. 

-.000 on surface of and at right 

as stated. 

than P. 

T. 21.533"  dia. does not 
orientated to line up 

E. At this point the cone 
dia.. 16 21* by more 

32 
circle shall lie within 

NECK CADGE TOLERANCES 

i. Fractional dimensions 

ii. Constructional dimensions 

ill. Tolerance of +.003 
to profile. 

iv. All other dimensions 

Nem Go= MAMRTATA  

. 
um( M. NATERIAL SIZE N3. REQUIRED 

i 
2 
3 
4 
5 
6 
7 

Brass 
Prase tube 
Press 
Gauge plate 
Spring steel 
Gauge plate 
Brasi 

2* DIA. x its long 1 
i 
1 
1 
i 
1' 
1 

2* MA. x 10k. " 
211  N.A. x 48 " 
i* x 3* zit' * 
26G (.01819x is z tie long 

x * x 3f; long 
x f* x 1 long 

CV2388/1 



Specification AD/CV2397 
Issue No. 2A dated lst. October1963. 
To be read in conjunction with K1001 

SECURITY 
Specification 
Unclassified 

Valve 
Unclassified 

TYPE OF VALVES— Diso Seal Triode 

CATHODEs— Indirectly Heated 

ENVELOPEP.. Metal and Glass 

PROTOTYPE:— VX3263 

NARKING 
See—fro-01/4 

DIMENSIONS  

See drawing on page 3 

TYPICAL P 

OSCILLATOR  
Peak Power Output at 

5200 Mo/s (mW) 
CW Power Output at 

4000 MC/s (w) 
CW Power Output at 
2300 Mo/s (W) 

Amplifier with less  
than 10 mW drive  

Gain at 4000 (dB) 
MC/s 

Weise Factor 
at 4000 Mo/s 

Gain at 2300 
Mo/s 

Weise Factor 
at 2300 Mc/s (dB) 

Amplifier with  
drive  

Output at 4000 
140/s (w) 

Output at 2300 
Mo/s (w) 

/NANCE 

Note 

250 T 
1.5 to 2.0 

3.0 to 3.5 

11 to 14 E, F 

16 to 18 
13 to 15 E, F 

11 to 13 B 

1 to 1.5 E, F 

3 t. 3.5 E, F 

RATINGS  

(All limiting values are absolute)14te 

Neater Voltage (VI  
Heater Current (A 
Max. Pulse Anode Venni, (V 
Max. CW Anode Voltage (V 
Max. Mean Amass Disdpation 

(w) 
Max. Mean Anode Current(a) 
Amplification hater 
Mutual Conductance 

10 
40 
65 

(See 
Pa85 5 

6.3 
0.5 
1000 
400 

A 

B 

CAPACITANCES  (0) 

a,g 
0 a,k 
0 g,k 

g,k (hot) 

1.2 

0.03 

3.6 

4.4 

C 

C 

C 

B 

(50 mW Kin 
D 

. ) 

NOTES 

A. The electrodes must be (soiled by conduction and the temperature of any 
glass to metal seal must net exceed 140°C. 

B. With Va = 200V; Is = 10 mA. 

C. Measured with the valve cold. 

D. Operating in the circuit and with the modulator incorporated in 
Admiralty Test Set A.P.63369, Design 19. 

E. The d.c. input is 250V, 40 mA. 

F. Measured at 50 Mo/s bandwidth. 

Page 1 (No. of pagess-7) 
VALVE ELECTRONIC  

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 

CV 2397 

Indicates a change 

(213573) 
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CV2397 TESTS 

Page 2  

To be performed in addition to these applicable 
in 81001 and after a holding period of 28 dgys. 

Test Conditions 

Test 

Limits 

No. 
Tested Note 

Vk 
(V) 

Va 
(V) 

Vg 
(V) 

Ia 
(mA) 

Min. Max. 

a 
made 
1.0 

Measurements shall be 
at a frequency of 

Mc/s. 

Capacitance (0) 

1.0 

- 

3.1 

1.4 

0.03 

4.1 

AQL 
6.5 

Inspection 
Level 1 1 •a,g 

ea,, 

c
g,
, 

b 6.3 0 0 0 Ik (A) 0.48 0.53 100% 

o 6.3 200 Adjust 10 Reverse Ig (pA) - 0.5 100% 

d 6.3 Adjust -0.4 15 gm (mA/V) 12.0 - 100% 2 

• 6.3 200 Adjust 1.0 Negative Vg (V) - 7.0 100% 

f 6.3 200 Adjust 10 Negative Vg (V) 0.5 3.5 100% 

g 6.3 - - - 
The valve shall be 
tested in the cir- 
cuit and with the 
modulator used in 
Admiralty Test Sot 
A.P.63369, Design 
19. Adjust for 
maximum output. 

Peak Power 
Output (mW) 50.0 .. T.A. 

.., 

1 As Latest (g) Frequency (Ws) 5050 5350 T.A. 

3 As in test (g) 
- 

Life (hrs.) 500 - T.A. 3 

1.  

2.  

3.  

Measured with the valve cold. 

Measured in a bridge at a 
tance jig, drawings for 
Authorities. 

The valve shall be deemed 
the following conditions 

(1) The peak power output 

(2) The frequency as measured 
5360 Me/s. 

NOTES 

- 

and with special capaci-
the Specification 

of life when ens or both of 

(g) is less than 40 MW. 

outside the range 5040 - 

frequency sf 1 Mo/s nominal, 
which may be obtained from 

to have reached the end 
apply:- 

as measured in test 

in test (1) lies 

CV2397/2A/2 
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Specification AB/CV 2431 
Issue No. 1 dated 17. 10. 57. 
To be read in conjunction with 81008 and 
B.S.448. 

=wan 
Specification Valve 
Unclassified Unclassified 

Page 1. (No. of pages:- 4) 

VALVE ELECPRONIC 
AnuTRATmY SIGNAL AND RADAR BSTABLE3HMENT 

CV2431. 

TYPE OF VALVE: Cathode Ray Tube MARKING 

TYPE OF DEFLECTION: Electrostatic, 
Set E1001/4 symmetrical. 

TYPE OF FOCUS: Electrostatic. 
BASE BULB: Glass, internally coated with 

conductive coating. See 8.3.448/B12A 
SCREEN DIAMETER: 21 inches (approx.) 

SCREEN: See Note A 

PROTOTYPE: LG7 - 32 

RATINGS CONNECTIONS 

Pin Electrode (All limiting values are absolute) 

Heater Voltage 
Heater Current 

(V 

Max. Final Anode voltage. 
Yin. Final Anode (*3) voltage. i;tr V 
Max. Second Anode (a) voltage. 
Max. First Anode (al) voltage. V 
Max. Negative Grid Voltage. 
Max. Grid Resistance. (M 
Min. x-plates sensitivity (mm/V 

I 

Min. y-plates sensitivity (014/V) 

Max. Peak Voltage between x-plates (V) 
Max. Peak Voltage between y-plates (V) 
Max. Resistance between deflecting 
plates. (Mil) 

Max. Screen Dissipation agfcm2) 

n
“)8

8
8

8
;3

4:
',9:11 2''e

2
a

,?‘ 

1 
2 

h 
g 

3 
a2 4 
k 

5 NC 
6 L3 3,1 plate) 
7 D4 y2 plate ) 
8 al, a3 and conductive 

coatings. 
9 Dl (xl plate 
10 D2 (x2 plate 
11 NC 
12 h 

DIMENSIONS 

See drawing on page 4.. 

TYPICAL WORKING CONDITIONS 
500 
0 
to 
120 
50 
to 
100 
0 
to 
50 

MOUNTING POSITION 

Third and First Anode Voltage (V) 
Second Anode Voltage (V) 

Negative Grid Voltage (V) 

Beam Current (pA) 

Any 

NOTES 
afterglow of medium per-

transparent conductive 
between the glass and the 
the tube with a3 at high 

being distorted if the 

is positioned so that 
9) will deflect the spot to 

will deflect the spot upwards. 
become positive with respect 

A. The screen gives a green fluorescence and a green 
sistence, between 10 and 100 milliseconds. A 
coating, which is connected to 43, is present 
phosphor. This makes possible application of 
potential with respect to earth without the raster 
faceplate is touched. 

B. When the tube is viewed from the screen end, and 
pin 9 is uppermost, a positive voltage on D1 (pin 
the right and a positive voltage on D4 (pin 7) 

C. In no circumstances shall the grid be allowed to 
to the cathode. 

CVE4 



Et Eel Ell Eb2 Eb3 Rg 
V Vdo Vdo Vdc Vdc Meg 

6.3 4. le% 0 800 200 800 0.5 

-160 400 400 

6.3 Adjust 500 Focus 500 

Green (See Note A) Persistence: See Note A 

Ratings; 

Absolute 
Maximum: 

Minimum: 

Test Conditions: 

Fluorescent Colour: 

*Deflection Factor.1D3 
mDeflectionFactor.3D4 
Spot Position. See Note 3 
Useful Scan Area. 
Trapezoidal 
Distortion. Angle 1 (See Note 4i 

Angle 2 (See Note 4 
D1 to all except D2 
D2 to all except D1 
D3 to all except D4 
D4 to all except D3 
(Dl and to 
(DS and D4 
Grid to Cathode 
45 lb'sq.in. absolute 

4.12.11. 
4.12.11. 
4.12.7.2. 

4.10.14 a:Capacitances 

4.9.11. **Pressure. 

CV2431, 
CATHODE RAY TUBE, ELECTROSTATIC FOCUS 

Page 2 

AND DEFLECTI(U  
DG7 - 32 

For miscellaneous requirements see paragraph 3.3 Inspection Instructions for 
Electron Tubes. 

E11; Test 

3.1. Qualification 
Approval. 

4.9.2.1. Dimensions. 
4.5 Holding Period. 
4.9.18.1.2. Carton Drop. 
4.6.1. Preheating. 
4.10.8. Heater Current. 
4.12.3.1. Alignment, Base. 
4.12.3.7. Angle between 

traces. 
4.12.9. Grid out-off 

Voltage. 
4.12.13. Grid Insulation. 
4.12.13.1. Heater-Cathode 

Leakage. 
 Light Output and 

Focussing 
Voltage. 

 *Line Width. 

Yin. Max. 

If: 270 330 EA d.o. 

88.5 91.5 Degrees 

Eel: -100 -50 Vdo 
10/uA d.o. 

Eel: -1 Vdo 

Eb2 O 120 Vdc 

Width: 0.7 son 

Width: - 1.1 mm 

DP: 4, 141Vdq/In 
DP: Vdc/In 

- 0 m 
Dia: 61 7.! :: 

87.5 92.5 Degrees 
175 185 Degrees 

C: 5 PF 
C: 5 PF 
C: 5i 
C: 5 OF 

C: 14PF 
C: 10 pF 

Conditions 

Required for JAN. 
Narking 

Per Drawing 
t = 28 days 

1D2; Pin No. 6 

Eel = -50 Vdc 

See Note 1 

Beam Current 
0.5)uA do 

Beam Current 
10juA do 

See Note 2 

/Notes  

CV2431/3/2 



CV2431 
Page 3 

Note 1 Adjust Ecl to give a light output of 0.007 candela from a focused 
raster of area about 40 mm by 40 mm. It is required that Eel 
shall not be more positive than -1 volt and that the focusing 
value of Eb2 shall be within the specified limits. 

Note 2 The beam current is the current recorded by a microammeter in 
series with the deflector plate D1 when this plate is 450 volts 
positive with respect to the other three deflector plates and 
these are connected to A3. The trace on the screen shall be a 
circle 50 mm in diameter, and the trace frequency shall be 
50 traces per second. It is required that the width of the 
trace shall nowhere exceed the specified limits when Ib3 has 
the specified values. 

Note The test conditions shall be as in 4.12.7.2. except that the 
deflecting electrodes shall be connected to the third anode A3 
and not to the second anode as specified in 4.12.7.2. 

Note 4 Using a raster size of at least 40 mm x 40 mm. 
Angle 1 is the angle between adjacent sides. 
Angle 2 is the angle between opposite sides. 

cv2431/0 
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Specification MOS/CV.2456, CV.24.57, CL2458, CV.2459, 
CV.2460, CV.2461, CV.2462. 

Issue No. 1 Dated 1.4.58 
To be read in conjunction witfiK.1001, BS.448 and 58.1449 

SECURITY 

SPECIFICATION VALVE 

Unclassified Unclassified 

'ULM ELECTRONIC 

Page No. 1 (No. of Pages 4.) 
Cv 24.56557,58, 59, 

laNISTRY OF SUPPLY D.L.R.D./R.A.S. CV 2.4.60, 61, 6a 

TYPE OF MAWS: Corona Stabiliser Valves. 

WHOM: Cold 

ENVELOPE: Glass. 

PROTOTYPE: SC1/350, SC1/400, SC1/600, SC1/800, 
SC1/1000, SC1/1200, SC1/1400. 

ARMS 

See K.1001/4. 

BASE 

55.448/570., 

RATINGS CONNECTIONS 
(All limiting values are absolute) 

PIN ELECTRODE 

Normal Operating Current 250 1 No connection NC 
Average Incremental Resistance 

(Al 
OKO 50 2 No connection NC 

Temperature Stability (% per 00 0.01 3 No connection NC 
4 No connection NC 

CV.2456 5 No connection NC 
Operating Voltage (V 550 6 No connection NC 
Max. Stable Current (MA 300 7 Cathode k 
Min. Stable Current (4 5 Top Cap Anode a 

CV.2457 
Operating Voltage (v) 400 DI IONS 
Max. Stable Current (4) 300 
Min. Stable Current (4) 5 28.4/441144.2 Size Ref, No.A. 

V.248 
Operating Voltage 600 DIMENSIONS (Am) MEN. MAX. 
Max. Stable Current 

(I 
(4 300 "A" SeatedHeii#1 vley 05'41 Min. Stable Current (4. 10 324. "C" Diameter 16 19 

CV.2459 "D" Overall -724- Operating Voltage 
Max. Stable Current (4 

(1 800 
400 

Length -43-it 
Min. Stable Current (AL 15 

TOP CAP 
CV.2460 
Operating Voltage (V 1000 BS.448/ari • 
Max. Stable Current (MA 400 
Kim Stable Current kali. 20 

CV.2461 
Operating Voltage 
Max. Stable Current iii 

(1
00 

1200 
5 

Min. Stable Current AL 20 

CV.2462 
Operating Voltage 
Max. Stable Current ink (100 

1400 
500 

Mir. Stable Current 4 20 

• 7 



cv ato G,57, 58, 59, 

CV 24-4o, (al, C.2. TESTS 
Page 2 

  

To be performed in addition to 5.1001. 

All tests are to be performed in the specified order with the valves mounted 
in total darkness and except where otherwise stated in an ambient temperature of 25° 
4. 5o0. 

The tests specified in clauses "b" to "g" inclusive are to be performed at 
least 28 days after Test "a". 

Test Conditions 
Limits No. Notes Test mia6 Max. Tested 

Operating Voltage 

C7.2456 V 

a Adjust Ia = 2504.. 
C7.2457 

V 
li 

air. 2458 

3(883

00 

 31;t5
00 

 
i  04 1&2 

CV. 24.59 V 780 820 
C7.2460 V 975 1025 
cv.2461 V 1170 1230 
C7.2442 V 1365 1435 

Operating Voltage 

CV.2456 
VV 

b Adjust Ia = 250mi. 
CV.2457 
CV.2458 3358'1500 36.6t500 1°4 21" C7.2459 V 780 820 
OV.2460 V 975 1025 
C7.2461 V 1170 1230 
CV.2462 V 1365 1435 

Current Stability 

Adjust Ia:- 

ev.2456 as 300A 

Meter Fluctuations (A) -  5 104 4 

c 
CV.2457 = 300A 
CV.2458 a 3004. 
C7.2459 = 4000. 
CV.2460 = 400A 
C7.2461 = 500mA 
C7.2462 at 500A 

Current Stability 

Adjust In:- Meter Fluctuations (ma) - 5 iNg 4 

C7.2456 .2 54 

d 
C7.2457 = 5mA 
CV.2458 = 10A 
C7.2459 = 154 
CV.2460 a 20mA 
C7.2461 = 204 
b7.2462 = 20mA 

CV.2450/2 



Cv 24.56, 57, 58,59, 

Page 3 Cv 4, a 

F-1------  
I Test Conditions 

L-4-  

Test 
TAmits No. 

Tested Notes 
Min. Max. 

Regulation (1) 

Adjust Ia = 225µA (1) Test as in Test 'b' above 
but with test conditions 
modified as in Test 

100% 2 & 5 

Condition column at left. 

e 
(2) Change in operating voltage 

between values found in 
Test 1131  and Test se(1)':- 

CV.2456 (V - 1.0 
CV.2457 V - 1.0 
CV.2458 V - 1.5 
CV.2459 V - 2.0 
G7.2460 V 2.5 
0V.2461 3.0 
CV.2462 3.5 

Regulation (2) 

Adjust Ia = 2750. (I) Test as in Test 'b' above 
but with test conditions 
modified as in Test 

100% 2 & 5 

Condition column at left. 

f 
(2) Change in operating voltage 

between values found in 
Test 'b' and Test 'f(i)':- 

C7.2456 V - 1.0 
CV.2457 V - 1.0 
CV.2458 V - 1.5 
OV.2459 V - 2.0 
CV.2460 V - 2.5 
OV.2461 V - 3.0 
07.2462 V - 3.5 

Stability Test 

The valve to be run for 
a minimum period of 

(1) Test as in Test 'b' above 
but with test conditions 
modified as in Test 

1CO% 2 & 6 

7 hours with 
Ia = 250µA Condition column at left. 

g 
(2) Change in operating voltage 

between values found in 
Test 'b' and Test Ig(1)':- 

C7.2456 V - 2.0 
CV.2457 V - 2.0 
CV.2458 V - 2.0 • 

CV.2459 V - 2.0 
C7.2460 V - 2.5 
07.2461 V - 3.0 
CV.2462 V - 3.5 

CV.2456/1/3 



No. 
Notes 

Tested 
Limits 

Min. Max. 
Test Conditions Test 

Temperature Stability 

(1) Test as in Test 'b' but 
with Test Conditions 
modified as in Test 
Condition column at left. 

(2) Test as in Test 'b' but 
with Test Conditions 
modified as in Test 
Condition column at left. 

Change in operating voltage 
between values obtained in 
Test th(1)1  and Test 'h(2)' 

07.2456 
07.2457 
07.2458 
07.2459 
07.2460 
07.2461 
07.2462 

Adjust Ia = 2500A. 
Ambient Temperature 

= -20°0. 

Ambient Temperature 
. +70°C. 

h 

T.A. 2 & 5 

17.5 
4.0 
6.0 
8.0 
10.0 
12.0 
21.0 

NOTES 

1. The valves shall have been in the ageing rack immediately prior to Test 'b'. 
They shall be quickly transferred to the test position. Time taken to strike 
shall be less than 0.5 secs. 

2. The values of operating voltage are to be recorded. 

3. An increase in voltage between the value obtained in Test 'b' and that 
recorded in Test 'a' within the following limits is permissible:- 

Valve Type 
Allowable increase in 
Test 'b' .from Test 'a' 

a7.2456, 07.2457 10 volts. 

07.21:58, G14211'932 
07.2460, =2461, 5 volts. 
CVa462. 

Should the value of operating voltage recorded in Test 'b' be higher than that 
specified above, the valves are to be held for a further minimum period of 
28 days when if the upward drift is still evident the valve'shall be rejected. 

4. To be performed in an approved circuit. 

5, Tests to be completed within 30 secs. 
6. On completion of Test 'PI the valves shall be run for the seven hour stability 

test. The conditions of Note 1 shall apply. 

CV 2.1f.56,57, 58, 59, 

cv 2.11..60, l01, Ca Page 

cV.2456/1/4 



3 

5 
6 

7 
8 

9 

Control grid (1) gl 

Cathode • Shield k ♦ s 

Control grid (2) gle 

Heater 

Heater h 

Anode (1) a' 

Screen Grid (Common) g2 

Anode (2) as 

Heater C.T. h(c. tap) 

DIMENSIONS 

B8.448/89A/2.1 Size Ref. No.3. 

14.0 

A Seated height 

B Diameter 

C Overall length 

E 
E 

60.5 

22.2 

67.5 

CAPACITANCES (Note 0) 

C in (nom.) (Pr) 
C out (nom.) (pF) 
Ca'-a• (max.) (pF) 
Cgli-Cgla (nom.) (pF) 

3.8 
0.95 
0.2 
0.45 

TYPE OF VALVE: 

CATHODE: 

ENVELME: 

PROTOTYPE: 

R.F. Power Double ?strode. 

Indirectly Heated. 

Glass, unmetallieed. 

Q002-6. 

MARKING 
See MOM /4 

BASE 

BS. 448 /B9A 

RATINGS 
(All limiting values are absol CONNECTIONS 

NOTES PIN EIZCTRODE 

Heater Voltage (series) 
Heater Current (series) 
Heater Voltage (parallel) 
Heater Current (parallel) 
Max. Anode Voltage 
Max. Screen Voltage 
Max. Anode Dissipation 
Max. Screen Dissipation 
Max. Grid Dissipation 
Max. Negative Grid Voltage 
Max. Cathode Current 
Max. Peak Cathode Current 
Max. Intermittent Peak Cathode 

Current with 
Max. Heater Cathode Voltage 
Max. Operating Frequency 
Max. Bulb Temperature 
Max. Pin Seal Temperature 

(V) 
(A) 
(V) 
(A) 
(V) 
(V) 
(N) 
(N) 
(N) 
(V) 

(MA) 
(a) 

(as) 
(V) 

(Mc/s) 
(°C) 
(°C) 

B.0 

C 
C 
C 
C 

C 

C 

001E2(SIONS (mm) MN. NAL 

MOUNTING PC6ITION 

Any. 

NOTES 

A. The valve is internally neutralized for push-pull operation. The neutralizing 
is optimised for the frequency range 300 to 500 11c/s. Should the valve be 
required to operate at lower frequencies it may be found necessary to apply 
additional external neutralizing. 

B. Cooling is by radiation and convection. 

C. Each section. 

D. Measured without external screen. 

E. Sections operated in push-pull. 

12.6 
0.3 
6.3 
0.6 
250 
200 

Lfr 
0.12 
100 
50 

160 

260 
100 
500 
225 
120 

3.0 

SPECIFICATION ri.o.s. CV.2466 
ISOM I DATED 15.6.59 
To be read in conjunction with 88.4118, BS.1409 and 11001 

SECURITY 

T SPECIFICATION VALVE 
Unclassified Unclassified 

  

Page No. 1 (No. of Pages 3) 

MINISTRY OF SUPPLY, D.L.R.D./R.A.E. 
VALVE siScraowic C V. 24 66 

Z.19442. 042466/1A 



C.V. 24.6611. be performed in addition to those applicable in X.1001 

TESTS Page 2 

TEST CONDITIONS: Unless otherwise stated. 

Vh Ta Vg2 Vg1 
(V) (V) (V) (V) 
6.3 150 150 -3 Note 3 

IL 1001 
P12. TEST TEST CONDITIONS INSP. 

LEVEL 
AQL 
% SYMBOL 

LIMITS 
UNITS KIN. MAX.  

5.3 

CROP A 

Note 1. 

Vhk .. + 100y. 

Adj. Vgl for Ia .. 25mA. 
Notes 2 and 3. 

Note 4. 

Note 4. 

Vgl . -41V. Note 4. 

Leakage Current  

10% 

10(% 

1086 

10% 

10% 

100% 

- 

- 

- 

- 

- 

- 

lh 

Ihk 

-Ig1 

Ia 

Ig2 

Ia tail 

0.54 

- 

- 

6 

1.4 

- 

0.66 

41511S 

1.0 

34 

7.6 

150 

A 

-µA 

IA 

mA 

Ili 

1A 

Heater Current 

Heater-Cathode 

Reverse Grid Current 

Anode Current (1) 

brawn Current 

Anode Current (2) 

A. III 

GROUP B 

Measured on a 1 Nc/s 
bridge with valve 
mounted in a fully 
shielded holder. Valve 
unscreened. 
Notes 3 and 6. 

Vht .. 18011. 
Vg1 .t -25V each section. 
Ia - 55 me. 
Note 5. 

IC 

I 

6.5 

6.5 

Ca' as 
Cg1 I 

g1s 
Cout 
Cin 

Pout 
Ig2 
total 
Ig1 
total 

- 

0.3 
1.5 
5.0 

4.5 
8.0 

- 

0.05 

0.6 
1.9 
7.8 

- 
23.0 

4.0 

OF 

pr 
yr 
pr 

Watts 
mA 

mA 

Capacitances 

Dynamic Operation 
at 500 Mc/s. 

NOTES 

1. Parallel heater connections. 
2. To be read after at least three minutes operation. 
3. Each section. 
4. Test each section separately, the other section being biased to -50 volts. 
5. A typical circuit diagram is sheen on page 3. 
6. Pin connections: 

TEST HP IP E 
Casa* 6 1.2.3.11.5.7 9.C. 
Calla' 1 3 2.4,5.6.7.8.9.C. 
Cout 6 

8 
2,4,5.7,9,0. 
2.4.5.7.9.C. 

8,1,3. 
6.1.3. 

Cin 1 
3 

2.4,5,7,9.C. 
2,4,5,7.9,C. 

3,6,8. 
1,6,8. 

CV.2466/1  /2 
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LZ 
Ir HAIRPIN LOOP WITH ADJUSTABLE 

HORTING BAR . 

L.I. 

SERIF TUNED  
soo mcis  

. 

 R.F.C.6  
6boo-N • 0 H.T. 

LOAD OUTPUT  

Ce 
C9 

AD JUSTASLE  
COUPLING PROM  
500 MC/S SOURCE. 

 COMPONENT LIST . 

CIR. REF. VALUE 

— v9  

6,3v. 

TRIMMER349 
C3 C4 C6 LEAD IttRU 
C " c9 • 1000 Pf •  

CS 470 pi 
• R.F.C. I -6 L = 7/4  

HAIRPIN LOOP L .1. waHAo.v 
SNORTING 

BAR.  TYPICAL -500 MC/S R F AMPLIFIER OUTPUT STAGE. L .2 X/4 Hte
o
t phi 

4riiro:T.2.13AR • 



MARKINGS 
SigR156V4 
Additional Markings 

(a) Serial No. 
(b) Frequency as measured in the 
test specification shall be 
indioated in Mc/s, in associa-
tion with the serial No. the 
first and last figures being 
omitted e.g. valve number 1234 
on a frequency of 9231 Mo/s 
would be marked "Serial 1234/23" 

Type of Valve 

Prototype 

Pulse Magnetron 
Fixed Frequency 
4750A with different frequency, 
with modified mounting plate, and 
morlified 000ling fins.(VX2525). 

RATING 

Rating as on Page 1 of MIL -E -1/979C with 
additions as in Notes AA-CC., 

TESTS 

Tests as on pages 2 and 3 of 11111-E-1/979C 
with additions as in notes EE-HH. 

Conneotions & Dimensions 

As on pages 5 and 6 of MIL-E-
1/979C read in oonjunotion with 
drawing on page C. Notes EE and 
KK also apply. 

NOTES 

A.A. Amend frequency to 9240 MO/s. 

B.B. The duty cycle of .001 may be exceeded provided that Pi does not exceed 
635 watts, and that ib lies between 15 amps and the stated MAXimum limits. 

C.C. Output Coupling Add:- Magnetron oouples to choke flange 2830033. 
Details of this and related items are given in RCL351, 352, which may be 
obtained from Radio Components Standardisation Committee, 77-91, New 
Oxford Street, London W.C.1. 

D.D. Copies of "Inspection Instructions for Electron Tubes" (ASESA) as called 
up in MIL-E-1 oan be obtained from the Secretary, TL5(b), The Ministry 
of Aviation, Castlewood House, 77-91, New Oxford Street, London W.C.1. 

E.E. Page 2(a) Qualification Approval:- Read as required for CV markings. (b) 
Dimensions: Read as "per outline drawing" on pages 4 and 5 but with 
modified mounting plate and cooling fins as detailed on Page C. 

(c) Carton Drop: Add: to meet the requirements of K1005. 

VALVE ELECTRONIC 
Page A (No at Pages:- 3+5) 
MINISTRY OF AVIATION. (R.R.E.) CV 2473 

Or 

Specification MDA/CV2473 Security 
Issue No. 1, reprint A, dated 17.3.61 
To be read in conjunction with K1006 and with Specification Valve 
MIL E-1/979C dated 18th June, 1957. See Note Unclassified Unclassified 
D.D. 

Indicates a change 

Z.22118 CV2473/14/A 



CV 2473 Page B 

F.F. Pages 2 and 3 Amend frequencies as under :- 

a Phase of Sink 
b Oso 1 Frequency 
o Life Test End points 
d Note 5 

9240 Mc/s. 
9210 - 9270 Mo/s. 
9210 - 9270 Mo/s.  
9150 - 9290 Mo/s. 

G.G. The following shall refer to r.r.v. for Oso 1 and Osc 2 

The Rate of Rise of Voltage of the test modulator shall be determined by 
the method given below. 

The value obtained for the Rate of Rise of Voltage must not be less than 
the value specified. A modulator will be accepted as having suitable 
characteristics in respect of Rate of Rise of Voltage if the instantaneous 
value of the Rate of Rise of Voltage measured with the modulator adjusted 
to give the speoified operating conditions with the magnetron under test 
and with the magnetron then replaced by a capacitor of value equal to the 
nominal input capacitance of the magnetron where specified and otherwise equal 
to the average oalue for the type of magnetron submitted, the measurement 
being made over the interval between the point where the voltage first equals 
80% and the point where the voltage first equals 10C$ of the Pulse Voltage of 
the magnetron under test, measured under the conditions obtaining during the 
test, does not fall after the maximum in this interval to not less than 95% 
of its maximnmvelue nor has a value less than 90% of its maximum at any 
point in the interval. 

Measurement of Rate of Rise of Voltage. The Rate of Rise of Voltage is 
defined as the maximum instantaneous value of the rate of rise of voltage 
measured across the magnetron under Test after the voltage first exoeeds 80% 
of the Pulse Voltage at' the magnetron under test measured under the 
oonditions specified for the test. 

No technical information shall appear on the valve or its packing, except 
as required under "Markings". 

J.J. 

K.K. 

Delete Note 9. 
The disinter of the undimensioned collar on the cathode terminal shall not 
exceed 1.375 inches. (This can be found on the central projection and on 
the two left hand scrap views of the terminal and assemblies). 

Ov2473/103. 



2 DIA. 

I;387.1I.;387  
4 .005 f•005 

REFERENCE PLANE III 

Page C CV 2473 

HERMETIC SEAL CAN BE 
MADE TO THIS SURFACE. 

FOR FURTHER DIMENSIONS & INFORMATION SEE SPEC. 
MIL- E- I/ 979C. ON SPEC. MIL -E- I/9 79 C DIMNS. 

B & C ARE REDUNDANT, DIMNS. 'H' & 'AU ARE REPLACED. 

1E-- THESE DIMNS. SHALL BE EQUALLY SPACED ABOUT THE 
CENTRE LINE CONTROLLING THE FIXING HOLES 

DIMENSIONS IN INCHES 

CV 2473 IA IC 



MIL-E-1/979C 
18 dune 1957 
SUPERSEDING 
MIL-E-1/979B 
26 December 1958 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, MAGNETRON, PULSE 

JAN-4150A 

This specification sheet forms a part of the latest issue of Military Specification MIL,S-1. 

Description: Magnetron, Pulse, 9375 Mc Nominal Fixed Frequency, 225kw Nominal Peak Power Output, 
Permanent Magnet, Air Cooled 

Absolute Ratings: (Note A) 

Parameter: Ef If tk VMS rry Alt. Anode T Cathode T Du 
Unites V A sec. kv/Us mm of lig 00 PC -- 
Meximmu 15 15 — 1.5 160 --- 150 165 .001 
Minimum: ... -- 180 60 600 --- -- 
Notes: 

Design Ratings: 

D (Surge) 

(Notes B & C ) 

NORM - - E 3 11=M, 

rry 0 tp- rry 0 tp= rry 0 tpw sation 
Parameter: If ib Pi tp 0.5 us 1.75 us 5.0 us Input Output 
Units: Vac a W us kv/Us kv/us kv/ue MIA PSIA 
Maximum: Note D 27.5 750 6.0 160 140 110 45 45 
Minimum: Note D ---- 

le 

--- 120 95 70 --- 
Notes: •=/=•. C C C G 4=111.1M 

Output Couplings Magnetron couples to a U0-520 choke flange. 

Note As These ratings can not be used simultaneously and no individual rating should be 
exceeded. The requirements of HIDE-1, paragraph 6.5 apply. 

Note B: To relate the various parameters employ the following formula: 

Pie ib x Du x 21.5kv 

Note C: The rate of rise of voltage (rrv) shall be expressed in kilovolts per microsecond 
defined by the steepest tangent to the leading edge of the voltage pulse above 
80 percent amplitude. Any capacitance used in viewing system shall not exceed 
6.0 uufd. 

Note D: Prior to the application of high voltage, the cathode shall be heated to the re-
quired initial operating temperature. This may be done by applying 13.75 volts for 
three minutes. On standby, the heater voltage shall not exceed 13.75 volts. On the 
application of anode power, the heater voltage should be lowered to the voltage speci-
fied, and for various power inputs, up to 595 watts, it should be adjusted approxi-
mately (within 5 percent) according to the following formula: 

Ef = 14 - 0.0125 Pi 

For inputs above 595 watts, the following formula Shall be used: 

Ef=24 - 0.0293 Pi 

The tube heater shall be protected against arcing by the use of a connector that 
places a minimmn capacitance of 4000 uufd across the heater directly at the input 
terminals. 

Note E: To be measured at the point specified on the Outline Drawing. 

Note F: For pulse widths above 1.2 us, the maximum design pulse current shall be reduced in 
accordance with the following formula: 

ib= 29.6 - 1.934 tp 

Note G: To prevent waveguide breakdown, pressurization is required. 

Page 1 of 5 JAN-0'50A 

19531. 



MIL-E-1/979C 

For miscellaneous requirements, see Paragraph 3.3 Inspection Instructions for Electron Tubes. 

Ms Test Conditions Liam Mkx ---m 

3.1 Qualification Required for JAN Marking 

4.5 Holding Period: to 168 hours 

4.9.2 Dimensions' Per Outline Drawing 

4.9.8 Salt Spray Corrosion: Omit 

4.9.18 Container Drop: (i) Package Group 9; 
Container Sise D 

4.9.19.1 *Vibration: No Voltages 

4.9.19.2 **Vibration: No Voltages 

**Phase of Sink: Fo937516:, Note 8 Dist: .25 .40Ag 

4.9.13 Pressurising: 40 to 45 psia; input and 
output assemblies 

4.10.8 Heater Current: 13.75 Vac; If*
tIm 

If: 3.0 3.5 A 4— 
180 ( Min.) 

4.16.3 Oscillation (1): Notes 1, 2, and D 

4.16.3.2 Heater: Et 13.75 Vac for 
tk=180 (Max.); 
Ef-6.6 Vac for test 

4.16.3.3 Pulse Characteristics: tp=0110.05 us; 
Duo.; 
rrv"160 kv/us (min.) 

4.16.3.4 Average Anode Current: 110127.5 'Ado 

4.16.3.5 Pulse Voltage: spy: 20.0 23.0 kv 

4.16.3.6 Power Output: Po: 225 .... N 

4.10.7.3 Frequency: Temp. of anode block 
approx. 100°C 

F: 9345 9405 Mc 

4.16.5 Pulling Factor: A F: — 15 Mc 

4.16.3.7 Spectrum Measurements: Notes 3, 4, and D 
Ib= 18, 23 and 27.5 mAdc 

Minor Lobes 
R. F. Bandwidth 

Ratio: 6 
— 

--- db 
2.5/tP Mc 

Stability: Notes 3 and 5 M.P.: — 1.0 % 

4.9.14 **Temperature Coefficient: Anode temp = 70°C to AF/L1 T: --- 0.25 Mc/°C 
100°C at reference 
point 

4.16.1 **Air Cooling: Note 6 A T: --- 50 oc 

4.9.12 **Low Pressure Operation: Pressure=600 ma Hg 
absolute (max.) 

4.16.3 Oscillation (2): Notes 1, 2, and D 

4.16.3.2 'Heater: Ef=13.75 Vac for 
tko180 (Max); 
Ef=9.2 Vac for test 

JAN-4150A Page 2 of 5 



MIL-E-1/979C 

Test 

4.16.3.3 Pulse characteristics: 

4.16.3.4 Average Anode Current: 

4.16.3.6.1 *Power Output: 

4.16.3.7 AR. F. Bandwidth: 

/Stability: 

4.9.15 *Kew Temperature 
Operations 

4.11 Life Tests  

Notes 3, 5 and 7 

tk= 180 (max.) 

Oscillatice (1); Group D; 
VSWR ■ 1.50. (min.) 
cycled through A g 1* 
30 minutes max. 

Conditions Min Max 

tp=5.5 f 0.5 us; 
Du= .001; 
rrv= 110 kv/us(min.) 

lb= 18 mAcic 

Po: 140 --- N 

F: 1.0 No 

1.0 % 

Life: 682 --- Cycles 

One cycle shall consist of the following: 

O 
ik 
27.5 mAdo 

Off 

4.11.4 Life Test Nod Points: 

lf.75 Vac 
6.6 Vac 
0 

Oscillation (1) 
Power Output 
Frequency 
R. F. Bandwidth 
Stability 
Side Lobes  

Dura on 
es 

22 minutes 
5 minutes minimum 

PO: 170 --- W 
71 9345 9405 Mc 

iSF: 3.0/tp Mc 
2.0 % 

Ratios 6.0 db 

Mete is The Nodulatog shall be such that the energy per pulse delivered to the tube, if arc-
ing occurs, can not greatly exceed the normal energy per pulse. 

Note 2: The load termination of the magnetron during this test shall be a waveguide line 
with a VSWR of less than 1.05:1 except where specifically noted. 

Note 3s 

Note 4: 

Note 5: 

Note 6: 

Note 7: 

Note 8: 

Note 9: 

The tube shall be operated into a transmission line with a VSWR of 1.5:1 adjusted 
in phase to produce maximum spectrum degradation. 

A suitable spectrum is considered one in which the major lobe has a shape such that 
its slope does not change sign more than once for power levels greater than the 
specified db below its peak. 

Stability shall be measured in terms of the average number of output pulses missing, 
expressed as a per cent of the number of input pulses applied during the period of 
observation. The missing pulses ()LP.), due to any causes, are considered to be 
"missing" if the RP energy is less than 70 percent of the normal energy level in 
the frequency range of 9330 to 9425Mc. The VSWR of Note 3 shall be adjusted to 
that phase producing maximum instability and the missing pulses counted during 
any consecutive five minute interval of a ten minute test period. • 

An air flow of 80 cfm at approximately 760 mm of mercury will be directed on the 
cooling fins from an orifice of 4-1/4 by 1-1/4 inches. The temperature rise shall 
be measured at that point on the anode block specified on the outline drawing. 

This test shall be the first one performed after the specified holding period. 

Using a standard cold test technique, the phase of sink as measured from the 
output flange to the first minimum, toward the load, shall be within the limits 
specified herein. 

Referenced specification shall be of the issue in effect on the date of invi-
tation for bids. 

Page 3 of 5 JAN-4.1'50A 
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SEE 
NOTE 

13 

.156 MAX 
SEE NOTE 10 

SEE NOTE10 

ma. 
TERMINALgirA' HEATER 

NE NOTE  
© I, 
0 P 

NOTE 

SILVER PLATE OR NICKEL 
II 

MON*  OR KOVAR SURFACE 
OVER FULL EXTENT OF 
MAX PLUG CONNECTION 

TERMINAL ASSEMBLY 

SEE NOTE 4 

AXIS OF CATHODE 
NA L. SEE 

NOTE 3 

APPLIES TO HOLES 
AND FLAT SURFACES OF 
FOO (4) FASTENERS 

COOLING 
FIN 

g
  p

  1
7  
a

bo
d  

TOTE 9 
SWAM 
SEE NOTES ES7 SEE NOTE 

WAMPUM OUTPUT 
SEE NOTE 14 

.164-32 NC-28 
4 HOLES 

MIN SCR PENETRATION 

INPUT 

SEE NOTE 3 

NOS OF CATON* TERMINAL 

ALTERNATE TERMINAL ASSEMBLY 
REFERENCE PLAIN I 

SEE NOTE 12 

CATI100E 
TERMINAL 

.610 

SEE NOTE 16 

REFERENCE PLANE Ti 
w SILVER OR 
NICKEL PLATED 

SURFACE 

FIEF DIMENSIONS 
MIN I MAX 

93A 4.000 
1E1 I- 7/6 
Ot 3/16 
op 3/4 
IIIE 1/4 (FLANGE) 

F 1.250 
Mlp 1/2 
*H 3-1A 
NJ 7-11/16 

NK 5-3/311 
It 2-19/32 
MN 1.530 

P 1.470 1.478 
R .732 .142 

I-6/32 R 
.497 

:Z 
6AR 
I-9/16R 

iNy 3/64 
Z 1.250 

/11A8 If (MIN. GLASS LEANN 
*AC 3-0/32 

AD 1.633 1.673 
*AE VU 21/3,2 

AF 2-6111 2-3/2  
WAG 1-3/3t 1-3/14 
WW 61/64 1-3/64 

1.122 
AK .671 .681 
Ai, 1.342 1.358 

WAN 1.820 • • 1.840 
AN 2.490 2.510 

*AP i3/32R 
*AR .27601* .296 01* 
'WI 3-16/32 

AV .8112 .932 
VA 3-7/11 
*AX 3-27/64 

*AY Wm 

AZ 1.500 
*BA 3.000 
*BC 2-7/6 

BE 2.990 3.010 

*I13F I-1/2 
Nies 1-1A 01A 

URN .125 
*13J .75001A 

13L .115 .135 
BM .250 
RN .125 .187 

BP .164 .174 
BR 13/44 17A4 
BS .532 .545 
BD .625 .938 
BV 5/4 
E1N .516 

4ax 1-01 DIA 



MIL-E-1/979C 

NOTES: 

**1. ALL METAL SURFACES COVERED BY BLACK FINISH EXCEPT THOSE MARKED "So & "D". ("S" SHALL BE SILVER OR 
NICKEL PLATED SURFACES) 

2. HERMETIC CONNECTIONS CAN BE MADE TO SURFACE "D". 

3. THE AXIS OF THE CATHODE TERMINAL SHALL BE WITHIN A RADIUS OF 3/64 OF THE SPECIFIED LOCATION. 
(NOTE 4 APPLIES) 

4. THE LIMITS INCLUDE ANGULAR AS WELL AS LATERAL DEVIATIONS. 

* 5. ALL POINTS ON THE MOUNTING SURFACE SHALL BE WITHIN 405 OF REFERENCE PLANE I. 

** 6. DIMENSIONS WITHOUT LIMITS ARE FOR EQUIPMENT DESIGN AND QUALIFICATION APPROVAL ONLY AND NEED NOT BE 
CHECKED. 

• 7. WITH THE FLANGE ON A PLANE SURFACE, A .005 THICKNESS GAUGE 1/8 WIDE. SHALL NOT ENTER. 

8. ANY PORTION OF THE ASSEMBLY EXTENDING BEIOW REFERENCE PLANE I SHALL BE WITHIN A 3/4 RADIUS OF THE 
SPECIFIED AXIS OF THE INPUT. 

9. THESE DIMENSIONS DEFINE THE EXTREMITIES OF THE CYLINDRICAL SECTION GIVEN BY THE "BP" DIMENSION. 

10. THESE DIMENSIONS DEFINE THE EXTREMITIES OF THE CYLINDRICAL SECTION GIVEN BY THE "BS" DIMENSION. 

**I1. NO CLAMPING MEANS TO BEAR BEYOND THIS DIMENSION. 

12. THE HEATER TERMINAL SHALL BE CONCENTRIC WITH THE CATHODE TERMINAL WITHIN .010. 

13. WARNING - MAINTAIN MINIMUM CLEARANCE 2 INCHES BETWEEN THIS MAGNET AND MAGNETIC MATERIAL (MAGNETS, 
STEEL TOOLS, PLATES, ETC). 

**14. THE OPENING IN THE WAVEGUIDE SHALL BE ENCLOSED BY A DUST COVER WW1 TUBE IS NOT IN USE. 

15. MEANS GTHEM THAN SOFT SOLDER SHALL BE USED FOR MECHANICAL STRENGTH. 

16. THE INCLUSION OF A CYLINDRICAL RIB 1/8 WIDE, 1.3126015 DIAMETER WITH CENTER LOCATED 9/32 FROM 
THE BOTTOM EDGE OF THE FLANGE MAY BE USED AS AN ALTERNATE D ESIGN. 

17. 'MN:MATURE RISE TEST POINT. THIS PUNT IS ON THE ANODE BLOCK IN FRONT OF COOLING FINS. 

Page 5 of 5 
JAN-4150A 



CV2483 

P"-- • ni+a qm khlloiett.t. 4., 
A To ckiks& Ktfoo i Aff6/4 t.)(N 

VALVE ELECTRONIC 

AMU 

Unclassified Unclassified 

Specification tli(M2443 

Issue 1 Dated 25th August. 1958. 

To be read in conjunotion with 11006 except where 
otherwise stated. 

Z.18000. R. cv242311/1 

Page 1 (No r of psges -6) 
OlViATioN 

111111/3121' OF MUM - ILRW411 

indicates a change 

nauusai Microwave pulsed attenuator tube 

mai Silica 

MUM - v15206 

See 11001/4. 

CV amber and serial nunber on 
Silica envelope. 
A green spot to be marked on 
seal off tip. 

MIK MIX* Normal MIS. Note 

A. The tube is matched at any frequency in this range by a waveguide iris, normal loaded 
value 4. The matchimEll remain constant for different tubes. 

S. Except where the peak microwave power is spike leakage of less than 0.02 microseconds duration 
the tube should be preceded by a sulteble power /tatter for incident microwave peek power in 
excess of 200 watts. 

C. This attenuation is developed coincident with the trailing edge of the R.F. excitation ;else. 

D. The recovery time and attenuation is dependent upon the operating electron density in the 
tube which reaches its limited value in about 2 microseconds. After ionisation the limit is 
determined primarily by the impedance of the exaltation scums. 

E. At I band, loaded quint' 4, excitation power 80 watts peek. 

Tvcloal operating conditions 

110 tubes may be used in a four element filter network designed for a 106 pass-band to a 
V.S.W.R. of 0.85. Under these conditions amiable= peek attenuation of 50 dbs is obtained with 
a maxima recovery time of 8 microseconds to 6 dbs. When operating with incident Woman 
Power in excess of 200 watts flat peak the first element of the filter network should include a 
power Miter tube. The insertion less for a typical mount at I band is 0.5 dbs. 

=MU 
By R.R. applied to an external 
metal sleeve 

12 

200 

3.5 

OD 50 

80 
=WM 

See drawing on lige 3 

A 

C 

D 

EC 

8 

2.0 

10 

25 

Operating frequency range Llio/s 

Microwave inCident power Watts 

Excitation Dan width 08 

Excitation 'Twomey 1111/2 

Peak excitation power Watts 

Attelmation dba 

LESI1TSE22111121 
hay 



CV2483 
To be performed in addition to these applicable in 11006 Pap 2 

TEST CONDITIONS ... Unless otherwise specified 

tp (excitation pulse) nit Du (excitation pulse) Tan Mount Test Circuit 

3 I 10% 0.003 g. 106 Page 4 Pap 5 
. .. . 

rmalifloation approval Tut* 
Insp 

11006 Test 
Conditions Le val

. 
 Win. Max. Snits 

Ref. 

11005 Carton Drop 

44942. Vibrations No Voltages 

44445. Shelia No voltages 
Shook applied along 
Imbeatis only. A  
Naar angle .1: 3:)- 

4.111.15.1. Recovery flakes Notes 1 and 2 8 ug 

Peek attomation Notes 1 and 2 25 . dba 

4.11.13. Life test: tp(exciation wise) 1000 .. hours 
2w 

Du(sultation pales) 
0.01 

No incident microwave 
power. 

4.11.4. Lite tut and points: Peak attorsatice 
Recovery tine 

25 dbs 
us 

V.S.U.R. Note 1 0.95 visa 

A2212.11111Litat 

Ref. Test Coro it ions 

4.18.15.1. Recovery tine Notes I and 2 100 8 us 

Peek attestation Notes 1 and 2 100% 25 as 

Init 

1. The tube shall be tasted in a nount having a loaded Q of 4 + 56 at a rrecuerar of 5.16 1, 1C0 1210/1. 
The mount shall be resonant at the test fro/mon the 7.8.1.1. being nos  Dad  lbw 0.95. The mount 
Mall be provided with a sultdele =nitre of excitation current thigh will be tend in ocmgmation with 
standard tabu to check the ontPut of the ossitatice oscillator before tests. A drawing of a suitable 
stout and wryest imaithr circuit is shows on page 4. A circuit of a sultoble excitation oscillator 
for this mount is shown on pegs 5. 

g. The recovery tins shall be assured with reference to the trailing edge of the R.P. excitation pulse. 
The Una M microsemonds &hal/ be taken the pulse jitter. The peak indicated by as the longest 

period 1.0 microsecond after attenuation shall bo measured within the the trailing edge of the 
exaltation pals*. A recovery time curve for an average Mb* is shown en pogo 6. 

• 

CY2483/1/2 



SERIAL tbl 2 

3 
8 

MI0101108 PISSED Ari%NUT= 

To be read in coniunction with 141006 

Ragas& F 83/s pir.111 t (ezeitation)u.s. 
( pulse ) 

tIoseltatIon)Nos p (avoltation)li Attenuation 
(frequency)  1( ) 

Absolute sexism • 200 3.5 • .. 
normal 8 • 12 • - 50 80 
aininso • 2.0 10 • 

lietra A It C 0 0 

Dimensions See outline drawing 

Exaltation R.F. applied to an extentsl metal sleeve. 

as 
E.C. 

&Ma 

A. lite tube is =trailed at any frequency in this range by a 'misguide iris, noniel loaded Clialue 4. 
the =Rah will remain constant for different tube". 

8. Loot shore the peek micitmemie power is spike leakage less than 0.02nioresencads duration the 
tube should be presided bye suitable power limiter for Wilde= Worm= peak Dot=  in  =Ms 
of 200 netts. 

D. This attenuation Is developed =instant with the trailing edge of the R.F. saltation pulse. 

D. the recovery tine and attenuation is dependent 'pea the operating electron density in the tube 
=I= reaches its limited value Inaba= 2 mieresesends. After ionisation the limit is 
detinsined priairily by the Wean= of the exellintbni source. 

E. At I bend, leaded 4  veins 4, sanitation power 80 netts peak. 

isitaiustUdlai 

tp (excitation pulse) u.s. Dm (excitation pulse) Test Mont list Circuit 

3 1 10% 0.003 t 10% Page.4. Note 2. 

OUTLINE DRAWING  

3 
1G 

MAX.— 

, 7 
IG MIN. GROUND LENGTH 

7 
-(3 MAX 

TUE:ELATION 

Salt No. 
TYPE NI 

4 GREEN TIP 
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CLAMPING PLATE APPROX. 0435 THICK 

DRILL 4 HOLES 

A DIA.TO LINE 
UP WITH FLAKE 
18300 1 

ALL DIMENSIONS IN INCHES. 
0. 0. 050 0 • oos 
b. SLIDE FIT FOR TUBE 

DIA. 0.234 
C. 0.274 t 0.005 
d. 0.350 ± 0 '005  
a.0.630 ± 0 • cos 

X - BAND 

TEST MOUNT 

MATERIAL: BRASS & POLYTHENE 

41 

100pF • 001ta 

CV.4 48 

CV. 2483 Page 4 

SEE MOUNT DUG. 

MONITOR CIRCUIT. 

CV.2483/I/4. 



TO 
TUBE MOUNT LI 

-43600V 

680K 

470 
INPUT PULSE 

31&S SOY 
IL 

L2 
VI V.2 

IK 220pF 

1300pF 

33pF 

6.3Y 
3A 

0 

Page 5 CV.2483 

EXCITATION OSCILLATOR. 

CV.2483/I/5 
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30 

25 
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20 

10 

7 9 3 4 5 

P. SECONDS 

2 1  

PULSE 

0 I 

L 
2 

E %CITATION 

CV.2483/I/6 

/ 
/ 

X BAND TEST MOUNT FOR CV 2413 
Q OF MOUNT•21 
TEST 1 • 9'166 K M c/s 
EXCITATION 
PULSE 3 )1S. 

P. R. F. • 1,000 
OSCILLATOR . s ce Y.  VOLTAGE 

/ 

/ 

/ 

ii 
/ 

RECOVERY TIME CURVE FOR AVERAGE CV 2483 TUBE. 

31 

3 



Page 1 (No. of Pages 7 ) 
MINISTRY OF TECHNOLOTT-  DLRD/RRE VALVE ELECTRONIC C V 2494 
Specification Mintech./CV2494. 

Issue 1A, Dated December 1967 

To be read in conjunction with K1001 except where 
otherwise stated. 

SECURITY 

Specification Valve 

UNCLASSIFIED UNCLASSIFIED 

TYPE OF VALVE - Tunable Reflex Klystron Oscillator 

CATHODE - Indirectly Heated 

Envelope - Metal Ceramic 

Prototype - VA201B 

BASE  

MARKING 
See K1001/4 

Flying Leads 18" Long 

RATINGS AND CHARACTERISTICS 

Note 

CONNECTIONS 

Absolute non-simultaneous and not for 
inspection purposes 

Heater Voltage (V) 
Heater Current (A) 
Mechanical Tuning Frequnroy Range 
(Mode 6) (IT Hy) 

R.F. Power Output Range (Mode 5) (mW) 

R.F. Power Output Range (Mode 6) (mW) 

Min. R.F. Power Output (Mode 7) (mW 
Max. Resonator Voltage (V 
Max. Resonator Current (mA 
Reflector Voltage Range (V 

Max. Resonator/Reflector Voltage (V) 
Min. Electronic Tuning Range (Mode 5)(MHz) 
Min. Electronic Tuning Range (Mode 6)(MHz) 
Max. Heater-Cathode Voltage (V) 
Max. Body Temperture (0 C) 
Max. Vibration, 20Hz to 1kHz, (2 
wins. max. duratiou) (g) 
Max. Shock (snort duration) (g) 
Min. Operating Pressure (mm Hg) 

Lead Colour 

Electrode Code 

Yellow Heater h 
Yellow Heater h 
Green Cathode k 
Grey Reflector Ref. 
Tan Resonator Res. 

Output Waveguide WG-16, 

6.3 
1.2 

8,500 
to 

9,655 
4.0 to 
120 

12 to
66 
8 
350 
55 

0 to 
-500 
550 
20 
30 
L5 
200 

10 
100 
70 

B 

DIMENSIONS. 

See Outline Drawing 
Page 7• 

Mounting Position 

Any 

CLIMATE 
 

Non Tropical 

ALTITUDE 

100,000 Feet 

NOTES 
Special attention 

Guided Weapons 
body temperature 

should be 
and Aircraft. 

is exceeded. 
for 

if absolute 
be jeopardized 

are 
is 

the heater 
value. 

A. Caution to Electronic Equipment Design Engineers. 
given to the temperature of valves to be operated 
Reliability will be seriously impaired if the 
The life expectancy may be reduced if conditions 
life test are imposed on the valve and will be 
maximum ratings are exceeded. Both reliability 
if Heater Voltage ratings are exceeded; life 
directly related to the degree that regulation 
maintained at its centre-rated value. Under no 
voltage supply be allowed to deviate more than 

B. Clockwise rotation of the Tuner Shaft decreases 

in 
maximum 

other than those specified 
reduced appreciably 
and performance will 

and reliability performance 
of the Heater Voltage 

circumstances should 
± 10% from the rated 

the frequency. 

CV2494,AA/1 
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C. The Reflector Voltage must always remain negative with respect to the Cathode. 
If under A.F.C. working there is any possibility of the Reflector Voltage 
becoming equal to or more positive than the Cathode a protective diode must be 
fitted to the Reflector. 

D. Load. For correct functioning of the valve the load should meet the following 
conditions:- 

(a) At the frequency of operation this should present a V.S.W.R. of less than 
1.2 to the valve. 

(b) Over the frequency ranges: 7,800 to 8,500MHz and 9,655 to 10,500 MHz 
the load should present a V.S.W.R. of less than 1.5 to the valve. 

Failure to meet condition (b) may result in the occurrence of spurious modes. 

0- 
CV2494/1A/2 
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Note 1 
Vh (V) 

To be performed 

TESTS 

tests applicable in K1001 in addition to those 

TEST CONDITIONS: unless otherwise specified 

Vres.(V) Vref.(V) 
6.3 300 Adjust for Max.Po V.S.W.R. 

at the appropriate Mode than 1.1:1 

Load 
not greater 

K1001 
5B Test 

• 

Test Condition AQL 
% 

Insp. 
Level 

Sym- 
bol 

Limits Units 
Min. Max 

GROUP A 

3.1.1 Heater Current Vh only 100% Ih 1.Q 1.32 A 

3.3.1 Reflector Current Notes 4 and 5 100-/. Iref. - 2 AA 
/ 

Oscillation (1) Frequency 8500MHz 
Mode 5 

Resonator Current 100% Ires. - 45 mA 
Negative Reflector 100% Vref. 80 135 V 
Voltage 

4.1 Parer Output 100 Po 40 120 mW 

Oscillation (2) Frequency 9655MHz 100% 
Mode 5 

Resonator Current 100% Ires. - 45 mA 
Negative Reflector 100% Vref. 130 190 V 
Voltage 

4.1 Power Output 100% Po 40 120 mW 

3,4 Emission 

Change in Ires. Heater voltage 
varied from 5.7 
to 6.3V. Note 5. 

100% Aires. - 15 % 
Ires. 

Modulation 
Sensitivity Measured at 8500 100% Af 0.5 - MHz/V 

MHz and 9655 MHz. AVref. 
Mode 5. 
Maximum Frequency 
change ± 2.5 MHz... 

4.2.3 Mechanical Tuning, 
Range Mode 6 100;0 F 8500 9655 MHz 

Section Vibration At a random 100% Iref. - 10 ,uA 
11.1 frequency between / 

8500 MHz and 9655 
MHz. Notes 2 and 8. 

4.2.8 Hysteresis Mode 5 l00% - 50 % 

CV2494/1A/.3 
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K1001 Teat Test Condition AQL 
% 

Insp. 
Level 

Sym- 
bol 

r 
Limits 

1 
Units 

Min. Max.T 

GROUPS B and C omitted. 

GROUP D 

Oscillation (1) Frequency 8500 MHz,  
Vree = 250 Volts 
Mode 6. 

Negative Reflector 6.5 I Vref. 40 90 V 
Voltage 

4.1 Power Output 6.5 I Po 12 66 MN 

Oscillation (2) Frequency 9655 MHz. 
Vres. 250 Volts 
Mode 6. 

Negative Reflector 6.5 I Vref. 90 125 V 
Voltage 

4.1 Amer Output 6.5 I Po 12 66 mW 

Oscillation (3) Frequency 9400 MHz. 
Vres. = 250 Volta 
Mode 6. 

Negative Reflector 6.5 I Vref. 82 115 V 
Voltage 

Osoillation (4) Frequency 9350 MHz. Q.A. 
Vres. = 235 Volts 
Mode 7. 

4.1 Amer Output Pb 8 - MN 
Negative Reflector Vref. 30 90 V 

Voltage 

4.2.6 Electronic Tunink Measured at 8500 6.5 I Of 20 - MHz 
Runge (1) MHz and 9655 MHz. 

Mode 5. 
Adjust Vref. to 
give i power points. 

4.2.6 Electronic Tuning Measured at 8500 6.5 I of 30 - MHz 
Range (2) MHz and 9655 MHz. ' 

Vres.= 250 Volta. 
Mode 6. 
Adjust Vref. to 
give i power points; 

CV2494/1A/4 
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CV2494 

81001 Test Test Condition AQL 
% 

. 
Insp. 
Level 

Sym- 
bol - 

Limits Units 
Min. Max. 

"Modulation Measured at 8500 MHz 
and 9655 MHz. 
Vres. = 250 Volts 

6.5 I Af , 1.0 - MHz/V 
Sensitivity, SVref. 

Mode 6. 
Maximum frequency 
change i 2.5 MHz. 

7 Mechanical Tuning, Tuning over the frequency 
range 8500 MHz to 9655 

6.5 I - 50 oz.ins 
71)Mal 

MHz. 

Frequency/Heater Prequenoy 8500 MHz- 
Voltage 'Wes. = 250 Volts 
Coefficient Mode 6. 

Heater Voltage varied 
from 5.7 to 7.0 volts. 

Q.A. Af - 1.5 MHZ/V 
AVh 

5.3 Frequency/ At a random frequency 
between 8500 MHz and 

Q.A. Af +0.05 -0.10 MHz/°C 
Temperature AT 
Coefficient 9655 MHz. Mode 5. Body 

temperature to be 
varied from 25°  to 
95°C. 

GROUP 1 

Vibration At a random frequency 
between 8500 mHz4 and 

Q.A. ii 20 kilm/g 
Zreouency 
Modulation 9655 MHz. Mode 5 

Note 9. 

Pressure Test At any random frequency Q.A. Af - 2 MHZ 
between 8500 ma and 
9655 MHz. Mode 5 
t = 10 soon. Note 6. 

Shock Test At any random frequency 
between 8300 MHz and 

Q.A. At - 1.5 MHz 

9655 MHz. Shook 
duration = 6m5. Mode 5 
Acceleration . 100g. 
Note 3. 

4 

CV2494/1A/5 



Test 
t 

K1001 AQL Test Condition Insp. 
Level 

Limits Units 
Max.- Min. 

GROUP P 

Life 

Life test end 
point. 500 hours. 

At any random 
frequency between 
8500 MHz and 
9655 MHz. Mode 5 
Note 10. 

App. VI, 
5.3 

4.1 Output Power Po 32 m41 

GROUP G 

Electrical Retest 
after 14. day 
storage. 

Inoperatives 

Reflector Current 
Em4ssion 

No voltages 

As in Group A. 
tut AIref. 

Tres. 

3ym- 
bol 

3.3.1 
3.4 

2 

15 

100% 

100% 

100% 

CV 2494 TESTS (Contd.) Page 6 

NOTES 

1. All oscillation teats except vibration and shock tests shall be made with the valve 
rigidly connected to a UG-38/U flange on appropriate RG-52/t waveguide equipment and 
the load V.S.W.R. for the valve shall be less than 1.1:1. 

2. The reflector current shall be recorded with a Brush Model BL 202 recorder or 
equivalent. There shall be no Reflector Current bursts greater than the limit shown. 

3. The valve shall be given 5 shocks in each of 3 planes. The frequency shift, after 
each shock in any one plane, shall not exceed the value specified. 

4. After two minutes with all voltages applied. Total Reflector Current Shall not 
exceed the specified limits. 

5. The valve shall not be oscillating during the test. 

6. The frequency shall be stabilised at a pressure of 70 mm. Hg. The pressure shall 
be increased to atmospheric and the frequency at atmospheric read within the time 
specified. The resulting frequency change Shall not exceed the limit specified. 

7. Within the specified mechanical tuning range any spurious modes which exist shall 
be outside the frequency range of 8450 MHz to 9705 MHz. Any spurious modes which 
exist shall not interfere with or cause frequency discontinuities of the operating 
mode above the half power points of the operating mode. 

8. The valve shall be attached by the waveguide flange to an approved mount. The 
valve shall be vibrated with a sinusoidal excitation of 50 Hz having a peak 
acceleration of 10 g. for a period of 2 minutes. The valve shall be vibrated in 
the direction of the electron beam. 

CV2494/1A/6 
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(V SELL OW NEATER  
MEEK C•TNOOE  
SACS IttPLECTON  

AN e. 

NOTES (Cont'd) 

9. The vibration tests shall be performed with the valve attached by the waveguide 
flange to an approved mount. The valve shall vibrate with sinusoidal excitation 
having a peak acceleration of 10g. in the direction of the electron beam. This test 
shall consist of a complete sequence of variation in vibration frequency from 20 Be 
to 1000 Be in a time of 2 minutes. The frequency deviation resulting from the peak 
acceleration to be within the specified limits. 

10. The criterion for acceptance of the production for 1 calendar month from which 
the test samples are taken is that the average life expectancy at 500 hrs (2500 tuner 
cycles) shall be at least 9($ where life expectancy : 

total hours  of operation x 100% 
number of samples x 500 hours 

The number of samples shall not be less than one per month and may be increased 
above 4$ of produotion at the manufacturer's discretion. 

OUTLINE DRAWING 

ANGULAR MISALIGNMENT OF 
TUNER SHAFT SHALL NOT 

EXCEED V OVER FULL RANGE 

SLOT 

SE ALECI—\ 

t OF SHAFT 

\ 

Ire 

-f 

4 HOLES 

C 

♦PICA. ALL ,1•03 4.1 

All dimensions in inches. 

REF DIMENSIONS  
A 1.937 MAX  
B 2.500 MAX  
C 490 MAX  
D 812 MAX  

_ E 1.500 MAX  
F .720  Or^  
G .281 MAX 278 MIN  

00 DP NOM 
J 1.284 MAX 276 mTN --  
IC 224 MAX 1.216 MIN  
L .219 DIA NOM KITH 185 

DIA NOM  REMOVABLE INSERTS 
M 1 500 MAX .250 MIN-- 
N 1.640 MAX  1 610 MIN  
P 18-"-NOM  
R ISO MAX 105 MIN  

Page 7 
CV2494 
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Specification AD/CV2498 
Issue No. 1 dated 24.3.59 
To be read in conjunction with K.1001 

SECURITY 
Specification Valve 
Unclassified Unclassified 

TYPE OF VALVE:- Cathode Ray Tube 

TYPE aP DEFLECTION:- Electrostatic, 
symmetrical or asymmetrical 

TYPE OF FOCUS:- Electrostatic 

BULB:- Glass internally coated with 
conductive coating 

SCREEN:- BY8 

PROTOTYPE:- DP16-22 

MARKING 

See K.1001(4 

RASE 

B14A 

See B.S.448 : 1953 

RAT ING 

Heatei'Voltage . 
Heater Current gi 
Max. Val (kV 
Max. Va2 (1 
Max. Va3 (kV 

Sensitivity, x plates (mm/V3 
Sensitivity, y plates (mm/V 

Val kV 
Va2 kV 
Va3 kV 

6.3 
0.3 
2.5 
1.1 
6.0 

925/Va3 
1000/Va3 

1.8 
0.65 
5.0 

Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

TYPICAL OPERATING CONDITIONS 

DIMENSIONS  

See drawing on pege 5. 

NOTES  

A. For optimum focus quality, the potential between the internal 
conductive coating and a3 must not exceed 10 volts. 

CONNECTIONS 
Electrode  

h 
k 
g 
a2 

No connection 
Internal coating, m 

yl 
y2 
a3 
x2 
xl 

No connection 
al 
h 

Page 1. (No. of pages:- 5 ) 

VALVE FUnTRONIC 

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT  

CV2498 

Z.18883. cv2498/1/1 
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Page 2 

TESL'S 

To be performed in addition to those applicable in K.1001 

Clause Test Conditions Test 
Limits No.  

Tested Min. Max. 

a See K.1001/5A.13 Capacitances, (pF) g% 
1. Each x plate to all 

other electrodes. - 20 

2. Each y plate to all 
other electrodes. - 16 

3. Grid to all other 
electrodes. - 10 

4. Each x plate to 
each y plate. - 1.5 

5. Cathode to all 
other electrodes. - 10 

FOR ALL TESPS GIVEN BELOW, Vh=6.3V 

b Ih (A) 0.28 0.66 100% 

c Cathode 100 volts Heater - Cathode 
positive to heater Current 9aA) - 100 100% 

FOR ALL TESL'S GIVEN BELOW, Val = 1.8 kV; Va3 = 5.0 kV; Vm = 5.0 kV, 
except in test 'q'. Asymmetrical x and y deflection voltages. 

d pith a focused raster 1. - Vg (I0 1 - 100% 
of size 100 sin x 30 sin 
adjust Vg for a screen 
brightness of 10 foot-
lamberts when measured 
through a Wratten 15 
colour filter. 

2. m cuA) 

Note value of -Vg for 
use in tests (f) and 
(g). 

200 100 

e As in clause (d) Persistence 
Excitation time = 60 Time to decay to 0.05 
seconds. foot-lamberts (Secs.) 10 30 5% 

f with an elliptical scan 
of nominal dimensions 

1. Line width (sin) 1.0 100% 

100 mm x 30 nam, and a 
scan frequency of 

2. Va2 for focus (V) 500 700 100% 

50 scans/second, adjust 
Va2 for overall optimum 
focus and set -Vg at 
value noted in test (d), 

0V2498/1/2 
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TESTS (Contd.) CV2498 

    

Clause Test Conditions Test Limits No. 
Tested Min. Max. 

g Vat as in (f) 1. -Vg for cut-off (10 25 70 100% 
Adjust Vg for cut-off. 
See '.1003/5A.10. 2. Increase in value 

of -Vg from value 
noted in test (d)(V) - 30 100% 

3. Over the range of 
-Vg from the cut-off 
value to the value 
noted in test (d) 
the beam current 
shall increase con- 
tinuously. 100% 

Grid Insulation 

h 1. Vg = -eo 1. Leakage Current (1uk) - 16 100% 
Or 

2. As in K.1001/5A.3.2; 2. Increase in volt- 
with Resistor = meter reading. - 100% 
5 megohms. 

j Deflection Sensitivities 10% 

1. x plates (nmVv) 011 1000 
vh3 Va3 

2. y plates (mm/V) 222 1100 
Va3 Va3 

k See K.1001/5A.11.1 Deviation of spot from 
centre of screen. (mm) - 7.5 100% 

1 Orientation of 
Deflection Axes 

1. Orientation of x 
axis of deflection 
relative to line 
00' on drawing. -2°  +2° 100% 

2. Angle between x 
and y axes of 
deflection. 88° 92° 100% 

cv2498/2/3 
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CV2498 
TESTS (Contd.) 

Clause Test Conditions Test Limits  No. 
Tested Min. Max. 

m A screen area of at 
least 100 mm x 30 mm 
to be scanned. 

Trapezoidal Distortions 

870 

177°  

93o 

183°  

10.% 

1. Angle between 
adjacent sides. 

2. Angle between 
opposite sides. 

n Screen to be scanned 
with an optimum 
focused raster of con-
venient light intensity. 

Useful Screen Area 
125 

35 

100% 

. 

x side of raster (mm) 

y side of raster (mm) 
-  

o Useful screen area to 
be scanned with a de-
focused raster of con-
venient light inten- 
sity. 

Blemishes (See Note 1) 

IO 

5 

0 

100;6 

0.25 to 0.6 mm dia; 
(No.) 

0.6 to 1.0 mm dia; 
(No.) 

greater than 1.0 mm 
dia; (No.) 

P See L1001/11.5. Vibration T.A. 

q With conditions as in 
clause 'f' above, but 
with the internal con-
ductive coating, m, 
first at 10 volts and 
then at -10 volts 
relative to a3. 

Line Width 
1.0 T.A. (ram) 

NOTE  

1. If two or more blemishes, including bubbles and 'dead' spots, are 
separated by a distance not greater than the maximum dimension of 
the largest blemish in a group, then the group of blemishes shall 
be considered as one blemish of dimension equal to the maximum 
overall dimension of the group. 

cv2498/3A 
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laRAO. GOO RAD. NOM . 

CV249 811 5 

41.i. 

_1 

co 
+1 
0 
r- 

0 
30  +1 
f' o 

ar 
--, 

55 DIA a 

ALL DIMENSIONS IN MILLIMETERS. 

GE.-.t 2 

CHECKING LINE 611:I 
rOR MASK 
FITTING, 

600 RAD. NOM. 
0- 

.4 

30 oiA.172. 

j< 57-5 DIA. MAX  . 

iety 

4  

LOOKING AT THE SCREEN 
WITH THE 00ILINE HORIZONTAL 
AND PINS a &10 OF THE BASE

D UPPER- MOST, A POSITIVE 
VOLTAGE APPLIED TO TERMINAL 
XI SHALL DEFLECT THE 
SPOT TO THE LEFT & A 
POSITIVE VOLTAGE APPLIED 
TO THE TERMINAL YI SHALL 
DEFLECT THE SPOT UPWARDS. 

LIMITING POSITIONS OF 
ORIENTATION OF 00  ' 
WITH RESPECT TO BASE . 

pup 

Isst 2 

Is i t I •••• ...•• 
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ADMIRALTY SIGNAL AND RADAR ESTABLISHMENT  
van Eli1=11°NICC  V2721 

Specification AD/CV2721 Issue No. 3 
Dated: 10.2.54 
To be read in conjunction with E1001 

Specification 
mum 

Valve 
Unclassified Unclassified 

> indicates a change 

TYPE OF VALVE:- L.F. Pentode MARKING 

CATHODE:- Indirectly Heated See i1001/4 

ENVELOPE:- Glass, Unmetallised 
BASE 
B9A PROTOTYPE:- EL81 

RATING 

Note 

CONNECTIONS 

Heater Voltage V 
Heater Current A 
Max. Anode Voltage V 
Max. Anode Voltage (Ia = 0) W 
Max. Peak Anode Voltage V 
Max. Screen Voltage V 
Max. Screen Voltage (Ig2 = 0 V 
Max. Anode Dissipation W 
Max. Screen Dissipation IT 
Max. Total Anode and Screen 
Dissipation 

Max. Cathode Current (mA 
Heater Cathode Voltage (V 
Mutual Conductance (mA/V 
fifil/S2 

Pin Eleotrode 

6.3 
1.05 
330 
550 
7000 
330 
550 
8.8 
5 

11 
200 
110 
4.6 

5 

B 
B 
B 
B 
B 
B 

B 
B 
B 
A 

1 
2 
3 
4 
5 
6 
7 
8 
9 

T.C. 

Internally connected 
G1 
0 
H 
H 
Internally connected 
Internally connected 
G2 
G3 
A 

See 
TOP CAP 
10001/A1/D5.2 

See 
DIMENSIONS 
K1001/11/14 

CAPACITANCES (pF) 

15 
6'  
i 

A 
B 
i„ 

Min. Max 
Cge 
Cae 
Cag (Max.) 

- 
- 

- 

82 mm. 
22 mm. 

1511,0)  

A. Measured at Va 

B. Absolute maximum 

NOTES 

Ia = 32 mA = Vg2 = 250V. 

value. 

Z.6863.R. 0V2721/3/i 
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TESTS 

To be performed in addition to those applicable in K1001. 

Test Conditions Test Limits NO. 
Tested 

Note 
Vh Va Vg1 Vg2 Vg3 

ohms  
RC Man. Max. 

a 6.3 - - - - - Ih (mk) 950 1150 100% 

b 6.3 35 35 35 35 - Ie (m&) 250 - 100% 

o 6.3 100 -2 100 0 - Is (mA) 109 177 100% 

d 6.3 100 -10 100 0 - Ia (mA) 24 60 100% 

e 6.3 100 -35 100 0 - Is (/uA) - 15 100% 

f 6.3 100 +30 100 0 820 Ig2 (mA) - 3.6 100% 

g 6.3 100 +30 100 0 820 -Ig1 (/uA) - 1.5 100% 

h 6.3 215 0 215 0 285 -Ig1 (/uA) - 1.5 100% 1 

1. In this teat a 1700 
in series with the 

be included 

NOTES 

ohms resistor must 
anode. 

CV2721/3/ii 



CV 2 79 7 MIL-E-1/152A 
12 JUNR 19A3  
SUPERSEDING 
MIL-E-1/152 
20 May 1953 

MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING 

JAN-5894 

The  complete requirements  for  procuring  electron tube described herein shall 
consist of this document and the issue in effect of specification MIL-E-1. 

Description: Twin tetrode, push-pull RF beam amplifier 

Fl = 250 Mc 
F2 = 500 Mc 

ABSOLUTE-MAXIMUM RATINGS: 

Parameter: Ef Eb Ecl Ec2 Ehk Ik Ib Icl Pgl Pg2 Pp Pi TE Alt 
Unit: V Vdc Vdc Vdc Vdc mAdc mAdc mAdc W W W W °C Ft 

Maximum: 
C Telep: 6.9/13.8 450 -175 250 100 --- 2x80 2x5 2x1 (See note 8) 2x13.5 2x36 (See note 10) 10,000 

C Teleg: 6.9/13.8 600 -175 250 100 2y120 2x110 2x5 2x1 7 Py20 2x60 (See note 10) 10,000 

Minimum: 
C Telep: 5.7/11.4 

C Teleg: 5.7/11.4 

TEST CONDITIONS: 6.3/12.6 600 adjust 250 -- 40 

HEIGHT: 4-5/16 in. Max, 3-15/16 in. Min DIAMETER: 1-15/16 in max 

PIN NO.: 1 2 
ELEMENTS: f 2g1 

3 4 
g2 k f 

5 6 7 
lgl f 

ENVELOPE: See figure 1. 

-.... ., •11:4 _ 

PAR. NO. TEST CONDITIONS SYM. LIMITS UNITS 
MIN MAX 

General 

3.1 Qualification Required --- ___ _-- ___ 

3.6 Performance (See note 1) --- --- --- --_ 

, 4.5 Holding period t = 72 hours --- --- --- --- 

Qualification inspec- 
tion (See note 2) 

4.9.19.1 Low-frequency 
vibration 

F = 50 cps; Amp = .040 in.; 
t = 900; No voltage 

___ - --- -__ 

3.4.3 Base connections --- --- --- --- 

-__ Cathode Oxide coated --- --- --- ___ 

Acceptance inspection 
Dart 1 (production) 

4.10.8 Heater current Ef = 6.3 V; t = 300 If 1.6 2.0 A 

4.10.4.3 Screen-grid current (See note 3) Ic2 --- 6 mAdc 

4.10.5.2 Grid voltage (See note 3) Ecl -19.0 -27.0 dc 

4.10.6.1 Total grid current (See note 3); t = 180 Icl --- -6 uAdc 

1 4.10.1.3 Peak emission eb = ecl = ec2 = 225v is a 

P  
(See note 5) 

TRW eMrsh 

1 FSC 



MIL -E -1/152A Cv 2 737 
PAR. NO. rkbR CONDITIONS S'iM. 

LIMITS 
UNITS 

MIN MAX Acceptance inspection) 
Dart 2 (design) 

4.9.19.3 Bump Angle 30.  --- _-_ --- --- 

4.9.19.1 Low frequency 
vibration 

Eb = 250 Vdc; Ecl/Ib = 10 
mAdc; Rp = 2000 (See note 3) 

Ep --- 800 mac 

4.10.11.1 Amplification factor (See notes 3 and 6) MU 6.7 9.6 

4.30.2.2 Power output F . 250 Mc Po 75 --- w 
Class C amplifier (1) Eb = 600 Vdc 

Ib = 200 mAde max 
Icl = 5 mAdc 
Ec2 . 250 Vdc max 
Ic2 . 25 mAdc max 
Rg = 10,000-20,000-n- 
(See notes 7 and 9) 

4.10.2.2 Power output F = 460-490 MC Po 50 --- W 
Class C amplifier (2) Eb = 500 Vdc 

Ib = 200 mAdc max 
Icl = 6 mAdc max 
Ec2 = 250 Vdc max 
Ic2 = -25 mAdc max 
Rg = 10,000 - 25000/1- 
(See notes 7 and 9) 

4.10.14 Interelectrode (See note 4) Cgp 0.05 0.08 uuf 
capacitance Cin 9.40 11.60 uuf 

Gout 2.60 3.70 uuf 

Acceptance inspection 
Dart 3 (life) 

4.11 Life test (500 hours) Class "C" amplifier (1) --- --- --- --- 
Group C 

4.11.4 Life test end point Total grid current Icl uA 
(500 hours) Power output 

Peak emission 
Po 
is 

70 
1.4 

--- 
--- 

W • 
a 

4.9.18 Container drop Required 

_1 

Section 5 Preparation for 
delivery 

(See note 11) 

NOTES: 

1. In addition to, the paragraphs specified hereon, the following tests and requirements listed in 3.6 shall 
apply: 3.3, 3.3.1, 3.4.1, 3.4.2, 3.4.3, 3.7, 3.7.7, 3.8, 4.1, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 4.9.1, 
4.9.2, 4.9.4, 4.9.8, 4.9.21. 

2. All tests listed hereon shall be performed during qualification inspection; however, these tests are 
normally performed during qualification inspection only. 

3. Read each unit separately. Control grid of unit not under test shall be'connected -100 volts. 

4. Duplicate test on each unit separately; tie unit not under test to ground. 

5. Both units connected in parallel. 

6. Screen grid mu is determined by measuring grid voltage required to adjust plate current for grid 2 
voltages of 250 and 200 Nolts. 

Mu.50/ikEcl at Ebda00 Vdc 
1b440 mAdc 

2 



CV2797 MIL-E-1/152A 

NOTES: (Cont'd) 

7. Power Output is total power at drive frequency delivered to load. Drive power is not subtracted 
from total output. 

8. For carrier condition with plate and screen modulation)  screen grid dissipation rating is 4.5 Watts. 
With plate modulation only,,screen grid dissipation rating is 7 Watts. 

9. Output circuit adjusted so that anode dissipation does not exceed 2x20 Watts. 

10. T anode seal maximum 200°C. 
T bottom seal maximum 180°C. 

11. Tubes shall be packaged and packed as specified in the contract or order, in accordance with 
specification MIL-E-75 and appendix thereto. 

12. Reference specification shall be of the issue in effect on the date of invitation for bids. 

Custodians: Preparing Activity: 
Army -EL Navy - Ships 
Navy - Ships 
Air Force - ASD (Project No. 5960-1582) 

3 



E-1/15';'A 

CV2797 

REF DIMENSIONS 

A 41/8 ±3/16 
B 1 15/16 MAX 

C 1 13/16 MAX 
D .275 

E .080 ± .003 

F .475 MIN 

G .000 MIN 

H .375 MIN .500 MAX 
I .058 DIA ± .003 6 PINS 
J .125 DIA ± .003 

K 1.000 

L 51° 

M 52' 
N 26° 

NOTES: 
1. T axis Y-Y' is defined as the is of the base pin gage described in note 2. 
2. e tube base shall be capable entering to a distance of 0.375" a flat-plate gage 

having six holes 0.800" ± 0.' 05" and one hole 0.1450 ± .0005" all arranged on a 
1.0000" ± 0.0005" -circle the angles ±5' specified on the outline. A 0.500 "±t010" 
diameter hole at the ce er of the pin circle is also required. The axis Y-Y' is defined 
by the center of this ale. 

3. The plate leads sha be capable of entering a flat plate gage of .375" ± .001" thickness 
having two hole .1400" ± .0005" in diameter spaced .275 ± .001 from a point coincident 
with the axis -Y'. The axis of the holes shall be parallel to Y-Y' and the plane of 
these axis all be 90° ±5' from the plane through Y-Y' and pin no. 4. 

Figure 1. Outline drawing. 

4 



71.5 - 74.5 
86-5 - 
9 2.-5 

POSITION OF ANODE PINS  
IN SPACE. THEY SHALL BE WITHIN 
TWO CIRCLES 6' MM DIA., WHOSE 
CENTRES ARE EACH 71YIM EITHER 

SIDE OF THE st OF THE VALVE BASE 

ON A PLANE 900± 51  TOTHE PLANE 

THROUGH THE CATHODE PIN 

AND C OF THE VALVE. 

4-6 MAx. 

_____T 
I5-18 
12. MINIMUM OF 

BARE METAL 

.1.... -"" 14±I 

9"/ - 
to4•5 

L s  
Jillvlil ,!-_12- 

NOTES.  
1. SEALING - OFF PIP TO BE SHORTER THAN PIN LENGTH. 
Z. ANY GLASS ON THE PINS SHALL NOT EXTEND MORE 

THAN 3 mm FROM THE SOLE SS . 

3. DIAMETER OF PINS 1,2,3,5, 6 &. 7 To BE. 1.33 TO 

I.52. MIL 

4. DIAMETER OF PIN 4 TO BE. 3-tO TO 3-2.5. 
5. DIAMETER OF ANODE. PINS TO BE 2± -o5vnul. 

6. THE PINS SHALL BE ACCEPTED BY THE PIN POSITION WItUcRE 
IN B.S. 448, SECTION S7A TO WITHIN I1T1M. OF THE SOLE SS. 

ALL DIMENSIONS ARE IN MILLIMETRES. 

S 

V 

C V2797 PAG1E 4. 

CV2797/314 February, 1967. 

} 



Page A (No. of pages:- 1 + 4) 

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 

VALVE ELECTRONIC  

CV 2797 
Specification AD/CV2797 incorporating 

MIL-E-1/152A 
Issue 3 Dated 10.12.64 
Fop ing italjanion with 81006 

 

SECURITY 

Specification Valve 
Unclassified Unclassified 

  

  

TYPE OF VALVE - R.F. Power Double Beam, MARKING 
Tetrode 

See K1001/4 
CATHODE - Indirectly Heated 

ENVELOPE - Glass 

PROTOTYPE - Q006-40 robust version 

RATING, BASE AND CONNECTIONS  

See Specification MIL-4-1/152A 

DIMENSIONS  

As in MIL-E-1/152A except as follows:- 

Maximum overall length 104.5 mms 
Maximum diameter 46.0 mms 

AIIIIIIIF shown in MILE-1/152A shall apply with the following :- 

(a) .tance Inspection Part 2 (Design) 

(i) Power Output, Class C Amplifier (1) 

The following test may be applied as an alternative:- 

With F = 300 Mc/s, Eb = 400V d.c., Ib = 200 mA d.c. max., 
Eo2 = 250V d.c. max., Ec1 = -60V d.c. the Power Output shall 
be 35W min., Total 41 shall be 2 mA min., 8 mA max., Total 
Ig2 shall be 18 mA max. 

(ii) Power Output Class C Amplifier (2)  

This test may be omitted. 

above shall be 35W min. 

(ii) As Class C amplifier under the conditions of test (b)(i) above, 
The end point power output shall be 35W min." 

(a.5.34LI) 171/ 

JOINT SERVICES CATALOGUE NO.  

5960-99-000-2797 



Page 1 (No. of pages - 3) 

MINISTRY OF SUPPLY - D.L.R"R.A.E.  VALVE 313MRCefiC CV2798 
Specification *)S(A)/CV2798 SECURITY 

Issue 1 Dated 1.6.57. Specification Valve 

To be read in conjunction with B.S.448, B.S.1409 UNCLASSIFIED UNCLASSIFIED 
and E.1001 • 

TYPE OF VALVE - B.F. Power Double Tetrode 

GATFDDE - Tfldirectly Heated 

MARLING 

See 14100714 

ENVELOPE - Glass, unmetallised 

PROTOTYPE - WV03-10 

*0 
B.S. 448/B9A 

BATING 

Note 

CONNECTIONS 
(All limiting values are absolute) 

Heater Voltage iparallell V 
Heater Current (parallel) A 
Heater Voltage (aeries) 

A Heater Current (series)
V 

Max. Operating Anode Voltage V 
Max. Operating Screen. Voltage V 
Max. Anode Dissipation W 
Max. Screen Dissipation W 
Max. Grid Dissipation W 
Max. Negative Grid Voltage V 
Max. D.C. Cathode Current ?NA 
Max. Peak Cathode Current m i. 
Max. Intermittent Peak Cathode tmA 

Current with A.M. 
Max. Heater - Cathode Voltage (V) 
Max. Operating Frequenoy (Mo/s) 

Pin Electrode 

6.3 
0.84 
12.6 
0.42 
300 
200 
5 
1.0 
0.2 
150 
50 
225 
360 

100 
225 

B,C,D 
C 
C 

C 
0 
C 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Grid (1) g'l 
Cathode k 
Grid (2) g*l 
Heater h 
Heater h 
Anode (1) a' 
Screen (Coln) g2 
Anode (2) a" 
Heater C.T. h (tap) 

DIMENSIONS 

Dimensions (ma) Min. :Lax. 
A seated height 
C diameter 
D overall length 

- 
- 
- 

71.5 
22.2 
78.5 

CAPACITANCES (a) 
6.2 
2.7 
5.0 
1.5 

C,D 
C,D 
A,D 
A,D 

Any, 
zontaIly 
be in 

MOUNTING POSITION 
C in 
C out 
C in (both sections in push pull) 
C out (both sections in push pull) 

but when mounted hori-
pins 2 and 7 should 

a Vertical plane. 

NOTES 

push-pull operation 

maximum bulb temperature = 225°C; 

A. The valve is internally neutralized for 

B. Cooling is by radiation and convection; 
maxim= temperature of pins = 120°C. 

G. Per section. 

D. Without screen. 

Z.14465.R. CV2798/1/1 



CV2798 
Page 2 

TESTS 

To be performed in addition to those applicable in K1001 

Test Conditions Tests 
Limits No. 

Tested Note Min. Mex. 

a 

Measured on a 1 Mo/s bridge 
with valve mounted in a 
fully shielded holder. 
Valve not screened 

CAPACITANCES (pF) 

5.7 6.7 6 
per 
week 

C in 

1  C out 2.35 3.6 

Ca, gl - 0.08 

Ca', g"1 - 0.08 
6 

Per  
week 

Ca", g'l - 0.08 

Cgll g*1 1.8 2.2 

Ca; a" 0.08 0.12 

b Vh 
(V) 

Va 
(V) 

Vg2 
(V)  

Vgl 
(V) 

Ia 
(mA) 

Heater Current (A) 0.78 0.88 100 
or S 

6.3 0 0 0 0 

c 6.3 150 150 Adjust 40 Reverse Grid Current 010 - 1.3 100 1,2 

d 6.3 200 200 -45 - Anode Current (1) (mA) - 1.5 100% 3 
e 6.3 200 200 -15 - Anode Current (2) (mA) 13 62 100 3 
f 6.3 200 200 Adjust 30 Screen Current (mA) - 5.0 100% 

g 

See X1001/5.3 except 
± 100V shall be 
applied between heater 
and cathode. 

Heater Cathode (PA) 
LeskAge 

- 40 1000 

h 6.3 300 200 Adjust 75 Power out (I) 
at 150 110/s 

10 - 20 
per 

4 

1. 1. Per section 

2. Read after 3 minutes operation 

3. Test each section separately, 

4. Rg1 variable between 5 K.ohms 
shown on page 3. 

NOTES 

biassed to -100V negative. 

circuit diagram is 

the other section being 

and 55 K.ohms. A typical 

CV.2798/1/2.. 



POWER OUTPUT TEST CIRCUIT. 

MX+ 
300V 

4°P 

P.E. CELL 
H.T.- 

EARTH 

RESONATE AT 
APPROX. 150 mcig 

R.FC. 

LAMP
11W 

20aV. 

NOTE. TEST CONDITIONS ARE :— 
In. • Ita • 3-40...A. AVERAGE 

IV a Z P. A AVERAGE, `its • 6-3. 

Po • 10 WATTS MINIMUM 

%It{ = 

Page 3 CV 2798 

CV .2790/3- 



SPECIFICATION X.O.A./GT.2799 

ISSUE 4. RWED 1.8.62. 
Tb be read in conjunction with P8.448, BS.1409 and X1001 

SECURITY 

Specification Valve 

UNCLASSIFIED UNCLASSIFIED 

Page 1 (No. of Pages - 5) 

MINISTRY OF AVIATION, (D.URsDoiRaiL)  vi'v'CV2799 

Indicates a change 

TYPE OF VALVE - Double E.F. Beam Tetrode 

CATHODE - Indirectly Heated MARIERIG 

ENVEIDPS - Glass, unmetallised 
Se* S.1003/4 

PROTOTYPE - QQV03-20 

WINGS Notes 
BASE 

B Pe.= 7A  (AU limiting values are absolute) 

Heater Voltage V 
Heater Current A 
Max. Anode Voltage V 
Max. Neg. Grid Voltage V 
Max. Grid Dissipation W 
Max. Screen Voltage V 
Max. Screen Dissipation W 
Max. Anode Dissipation W 
Max. Cathode Current mA 

2 x 6.3 
2 x 0.65 

600 
200 

2 x 0.5 
250 

2 x 1.5 
2 x 10 

2 
2 x 55 
x 275 

2 x 400 
100 
180 A 

CONNECTICNS 

DB Electrode 

1 h 
2 gr 
3 g2 (consort) 
4. k 

h (tap) 
6 
5 

glt 
7 h 

TO1 a' 
T02 a" 

Max. Peak Cathode Current 
Max. Intermittent Peak Cathode 
Current for A.E. WO 
Max. Grid (Circuit) Resistance (k.C. I 
Max. Temperature of Pins (°C) 

CAPAC/TANCES (pF) 

6.2 
2,2 
o.75 
o.085 

DIMENSIONS 

G in (riat. per secti: 

Cut nom. per sects 

Ca' - a" nom.) 

See Drawing on Page 4. 

MOUNTING POSIT-Mr 

Any 

A • Natural cooling is sufficient with 

Va la 600V at frequencies 
Va = 500V at frequencies 
Va = 300V at frequencies 
Va = 250V at frequencies 

j These voltage limits may be exceeded 
kept below the permitted maximum 
top of the bulb. 

B. The Joint Services Catalogue No. 

NOTES 

liqfs 
Meiss 
Mo/s 

600 Mois 

that the seal temperature is 
a directed flow of air on the 

is 5960-99-000-2799. 

up to 150 
up to 200 
up to 430 
up to 

provided 
limit by 

(40657) CV2799/4/1 



CV 2799 TWITS Page 2 

  

To be performed in addition to those applicable in 51001 

Test Conditions:- Unless otherwise stated 
Va  
(Vh ) ( VV) (v) Note 1 
6.3 300 250 

Limits 
K1001 Test Test Conditions AL Insp. Units 

MDR MAI Ref. % Level SYmb°1 

Group A 

Reverse Grid Current Adjust Vgl for Ia a 40m& 
each section. Note 6 

- 100% -1g1 - 1 pA 

Anode Current (1) Vgl = -121/ Note 5 - 100% Ia(1)  40 92 mA 

Screen Current Adjust Vgl for Ia = 1.0mL - 100% Ig2 - 8 mA 
Note 5 

Anode Current (2) Vgl a -35T Note 5 - 104 Ia(2)  - 2.5 mA 

Group B 

Heater Current 0.65 II Ea 1.2 1.5 A 

Heater Cathode Vhk a ".1.1.00V 0.65 IF Ihk - 40 pA 
Leakage Current 

Group C Omitted 

Group D 

Power Output Va = ADOV. Vgl = -50V - T.A. P.out 16 - W 
(600 Wm/s) Ia a 2 x 50mk Note 3 

Power Outpu't Va a 400V. Vg1 = -50V - T.A. P.out 18 - II 
(400 Mc/s) Ia a 2 z 50mA. 

Notes 8 and 9 

Power Va a 600V. Vgl a -60V 2.5 IC P.out 33 - W 
(200 Zairt Ia a 2 x 50mL 

Notes 2 and 7. 

Vh = 5.5V Va a 6007 
Vg1 = -60V Ia a 2:c5Qat 

2.5 I P.out 30 - W Power O  
(200 Itgiatsrt  

Notes 4. and 7 

AIII Capacitances To be performed on a 
1 Mois R.F. bridge in a 
fully shielded socket. 
Top cap connections to be 
screened. 

Note 10 - TA CI in 5.7 6.7 pF 
TA Cain 5.7 6.7 pF 
TA C'out 1.7 2.7 pF 
TA C" out 1.7 pF 
Ti Ca'a" 0.07 

2.7.
1, 0.pF 

TA CgIt811\ 0.70 0.80 pr 

CV.2799/V2 



Page 3 
TssTa (Carrtd.) CV2799 

K1001 
Ref. Test Test Conditions MA 

deli 
 Symbol Limits _ Units 

1111ff MAX 

2.5 IC WV - 0.065 0 4 
2.5 IC Oleigil  .. 0.065 re 4 

(neutralising) 

2.5 IC Differawma - 0.015 0 
(Ca' gi' -GOV ) 

2.5 IC Cs"gl" - 0.065 IP 4° 

2.5 IC Cat gl• - 0.065 PP 44 
(neutralizing) 

2.5 IC Difference - 0.015 PP 4*  (COW -Ca' gr) 
r L ‘ 

Gold 
Plating 
Adhesion 
Test 

The sample 
shall be sub-
mitted to the 
climatic test 
specified in. 
K1001 Clauses 
10.1 and 10.2 
Nelesmillque2. 

Ckts. I) 

- Afil 
s2C,C 
istele 

- - - - 

11 (At,9 

C14/2799/4/3 



Notes 

1) Readings to be made after &minimum of 3 minutes operation. 

2) This limit assumes a oirouit transfer efficiency of 80%. 

3) At a circuit transfer efficiency of 80% i.e. Power Output = 20 Lain. 

4) Underheat for emir:is= period of 3 minutes before checking output. 

5) Test each section separately, the remaining section to be biased to -100V. 

6) Read Immediately after 3 minutes heating. 

7) Ig2 must be between 5 and 15mA. 

8) IRA = 4wA max. Ig2 = 9mA. max. 

9) At a circuit transfer efficiency of 7896 i.e. Power Output = 23 Wanin. 

10) The Capacitance connections to be:- 

Test HP LP I 

Min  6 1,3,1,5,7,0  Tel, T02, 2 

Cuin 2 1,3,445,7,C Tel, T02, 6 

Clout TC1 1,3,4,5,7,0 2,6, TC2 

C"out TC2 1,3,415,7,0 2,6, TC1 
cite TC1 TC2 1,2,3,4,5,6,7,0 

Oglogl" 6 2 1,3,4,5,7,TC1,TC2,0 
Ca..tgli Tel 6 1,2,3,4,5,6,7,TC2,0 

We.' TC2 6 1,20,4,5,7401A 

WHIN  TO2 2 1,3,4„5,6,7t101,0 

_ 1;3.4.45116Ulliik.0 Casa* TC1 2 

IIF

F "Three valves from each 100 valves pr 
11 be tested, electrical rejects may be 

e batch shall be acceptable provided not m• e 
han tiro pins from the sample of three valvesOW 

are rejectable". 

C.V. 2799 Page 4. 

CV.?799/4/4 



C.V. 2799 PAGE 5 

DIA. 2.5 :t 0.03 

C.V. 2799/ 4 /5 

OUTLINE DRAWING  

ALL PINS SHALL BE GOLD 
PLATED. 5EE GOLD PLATING 

ADHESION TEST ON PAGE 3 tr.' 
to 
03 

PIN 014 2.0+0.I 

WS t I'5 

NOTE 
CHECK WITH PIN 
SPACING GAUGE 

BELOW 

BASE B S 448/B7A 

NOTE 

I 
in 

res 
41 
CO 
.0 

PIN SPACING GAUGE  

PLATE 3.0 t 0.1 THICK . 

ALL DIMENSIONS IN M.M.S. 



GENERAL AMENDMENT NO.5  

TO 

SPECIFICATIONS CV4001 TO CV4084 (inclusive) 

1. This Amendment applies to all valves from CV4001 to CV4084 inclusive 
vtieh have B7GA or B9.0 bases and are specified in relation to K1001. 

2. At the discretion of the manufacturer the Inspection of the bases 
and dimensions of these valves may be made to the appropriate parts of 
B.S.448. 

3. In due course the individual Specifications will be amended to 
call up the appropriate parts of B.S.448 instead of K1001. 

T.V.C. Office 

July t  1962 

NB. General Amendments No. i to 4 covered Specifications CV4001 to 
CV4065 only. 

(40639) 



Page No. 1 (No. of Pages 2) 

MINISTRY OF AVIATION, 
VALVE ELECTRONIC CV2975 

SPECIFICATION ALO.S./CV.2975 SSCURITY 

Issue No.1 Dated 1.1.60. SPLCIFICA.TION VALVE 

To be read in conjunction with K.1006 and Unclassified Unclassified 
BS.448. 

TYPE OF VALVE: Output Pentode. 
CATHODE: Indirectly heated. 
ENVELOPE: Glass. 

PROTOTYPE: EL.84. 

K.1001/4  

LARKING 

BASE 

BS.448/B9k• 
(E9 -1, Miniature button 

9 Pin. ) 

RATINGS 
(All limiting values are absolute) 

Heater Volta (V 
Heater Current (A 
Max. Anode Voltage (vi 
Max. Anode Dissipation 

'll Max. Screen Voltage V 
Max. Screen Dissipation (zero 

signal) (W 
MAX. Cathode Current (mA 
Max. Heater Cathode Voltage (V., 4 

6.3 
0.76 

330 
13 
330 

2.2 
72 

100 

CONNECTIONS 

Pin Electrode 
1 
2 
3 

5 
6 
7 
8 
9 

Internal Connection IC 
Control Grid g1 
Cathode + 
Suppressor k+g3  Heater h 

Heater h 
Internal connection IC 
Anode a 
Internal Connection IC 
Screen Grid g2 

TYPICAL OPERATING CONDITIONS 

Single Valve 
Class "A" Amplifier 

Two Valves 
Class "AB" Push-Pull 

rawasicas Pentode Connections Notes 
Va (V) 
Vg2 (V 
Vg1 (V 
Is (mA 
Ig2 (ma 
gm (mA/V 
EL (k0 
Pent (W 
Esig (VAC 

250 
250 
-7.3 
48 
5.5 
11.3 
4.5 
4.7 
4.4. 

Va (V) 
Vg2 V 
Rk 0 
Ia (mA 
Ig2 111A 
EL lel 
Pout (W 

300 
300 
130 
72 
8 
8 
17 

14 
2,
,
4 

See BS.448/E9A/2.1 
Size Ref. No.4. 

Ldmensiona mu Min. Max. 
A Seated 

height 
C Diameter 

D Overall 
length 

- 

19.0 

- 

71.5 

22.2 

78.5 

CAPACITANCE (0) Note 3 

Cag (max.) 
Cin (nom.) 
Cout (nom.) 

0.5 
10.8 
6.5 

MOUNTING POSITION 

Any. 

PArKAGING 

See K.1005. 

NOTES 

1. Anode current = 36 mA per valve. 4. Zero signal value. 
2. Screen current m 4. mii. per valve. 
3. Valve unscreened. 

Z.20413. 07.2975/1/1 



Page 2 
TESTS 

Ef b 3c2 
(v) ( 

/l
v) () 

6.3 250 250 

overall. 
button 9-pin. 

3 4 5 
kg3 h h 

Rai 
() 
-7.3 

Diameter: 7/8" max. 
Coated unlpotential. 

7 8 9 
a i.c. g2. 

TEST colarrices 

Height: 33/32' max. 
E9 -1, miniature 
T61/2-(6-4) 
1 2 
i.c. gl 

Base: Cathode: 
Envelope: 

6 
i.c. 

Pin No 
Element 

E.1006 Test Test Conditions 4" asi)* Symbol 
LIMITS A Units 

Yin. Vex. Ref. % Level 

GROUP A 

4.10.6.1 Reverse Grid Rg1 a 500k0 max. - 10($ -Ig1 - 1.5 ma. 
Current 

Electrode Ef a 6.3V. Note 2 
Insulation Ed-all = -100V. 104 R 10 - mn 

Ec2 -all = -500V. 104 R 10 - lin 
Ea-all = -300V. 100% R 10 - MO 

GROUP B Combined AQL 1.0 

4.10.8 Heater Current 0.65 II If 690 850 EL 
4.10.15 Heater-Cathode 

Leakage Current 
Ehk = 100V. 
k positive. 

0.65 II Ihk - 4d NA 

Note 1. 
4.10.4.1 Plate Current Note 3. 0.65 II Ib 35 70 mi,  
4.10.4.3 Screen Current 0.65 II Io2 2.0 8.5 nh 

4.10.9 Transconductance 0.65 II Sn 8200 14400 Mhos 

GROUP C Combined AQL 4.0 

4.10.1.1 Emission Ebac4=Ec2=40Vac. 2.5 I Is 130 - xd. 
4.10.16 Power Output Bsiii = 4.7Vac. 2.5 I Po 4.4. - I 

Rp .. 5k0. 
, - 

GROUP D 

4.10.14 Capacitance Valve unsoreened 6.5 IC Cgp - 0.5 Or 
Cim 9.7 11.9 pF 
Cout 5.5 7.5 pp 

GROUP F  

4.11.4 Life Test Mk = 100V.d.c. 
k positive. 

;roup 
4 

Rg1 47k0 Rk = 1500 

4.11.4 Life Teat End Point (500 hours) 

4.10.16 Power Output As in Group C. 2.5 - Po 3.0 - V 

NOTES 

1. 1ND protective resistance in series. 

2. Heater strapped to cathode and considered as a single electrode. 

3. The limits for Ia are asymmetrical. Bogey Ia = 48mA. 

a.2975/1/2 



—40 indicates a change 
TYPE OF VALVE - VHF Beam Power Amplifier 
CATHODE - Indirectly-heated 

ENVELOPE - Glass 

PROTOTYPE - 6146 

RATING 

1(1 001/4 
Adds 614.6 
BASE 
Octal 

B8.448 : B8-0 
(Large Wafer Octal 8-.in Note 

Heater Voltage 
Heater Current 
Max Anode Voltage 
Max Anode Current 
Max Grid Voltage 
Max Grid Current 
Max Screen Grid Voltage 
Max Anode Dissipation 
Max Soreen Grid Dissipation W 
Max Peak Heater-cathode Voltage 

Max Cathode Current 
(V) 
(mk 

Max Grid-cathode Resistance 
(ohms) 

6.311W 
1.25 
600 
140 
-150 
3.5 
250 
20 
3.0 

2135 
160 

30,000 

Pin 

2 
3 

5 
6 
7 
8 
TC 

(v) 
(A 
(V 
(mk 

(V 
(mk 
(V 

Electrode 
Cathode (Note C) 
Heater 
Screen Grid 
-Cathode (Note C) 
Control ;rid 
Cathode (Note C) 
Heater 
Base Sleeve 

'Anode 

k,s,g3 
h 
g2 
k,s,g3 
gl 
k, s, g3 

B TOPS' 
CT2 

BS.164.8 : 6/1.2 
(American Small, C1-1) 

DIMENSIONS 
Dimension (in;)  
Overall length 
Diameter 
Seated height 

    

    

    

 

39/16 
Max. 
31/16 
12 /32 

31/4  

 

3 

      

MOUNTING POSITION 
Any 

NOTES 
A. All limiting values are absolute 

B. At reduced input Rg1,k = 100k max. 

C. Pins 1, 4 and 6 are also connected to an internal shield and suppressor. 

c---v391 (LI.? • 

Page A (No. of Pagesi4L.iii 

MINISTRY OF 1 /a .-L.77*  -  VALVE ELECTRONIC  C V 35 23 
Specification 1ssiMigerje.3-qtAfratt c:0 6a1 
isloollioulhaRONIOn*Plia smugrry 
Issue 2 dated 26th February 1957 Snecification Valve 

To be read in conjunction with K1006. UNCLASSIFIED UNCLASSIFIED 

Z.13837.R. 



CV 3523 
MIL-E-1/380B 
23 December 1955 
SUPERSEDING 
MIL-E-1/380A 
3 May 1954 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING, BEAMPOWER AMPLIFIER, TYPE 

JAN-6148 

This specification sheet forms a part of the latest issue of Military Specification MIL-E-1. 

Fl = 60Mc (Note 
F2 = 175Mc (Note 

Description: 

Ratings: 

1) 
1) 

VHF Beam Power Amplifier 

Ef Eb Ecl 
V Vdc Vdc 

Ec2 
Vdc 

ib 
mAdc 

Icl 
mAdc 

Pp 
W 

Pg2 
W 

Pi 
W 

Balk 
V 

Modula-
tion 

Alt 
ft Absolute 

Maximum: 
AB1 AF 6.3 10% 600 250 125 --- 20 3 60 --- 10,000 
AB2 AF 6.3 10% 600 250 125 --- 20 3 62.5 

£135 
135 --- 10,000 

C Telep. 6.3 10% 480 -150 250 117 3.5 13.3 2 45 135 Plate 10,000 
Note 1 Note 1 

C Teleg. 6.310% 600 -150 250 140 3.5 20 3 67.5 £1,35 10,000 
Note 1 Note 1 

Test Cond.: 6.3 300 200 -- 

*Height: 3-9/16 in. min.;3-13/16 in. max. **Diameter:: 1-23/32 in. max. 
**Base: Large Wafer Octal 8 Pin, Phenolic **Cap: Small  C1-1 

with Sleeve 

**Pin No.: 1 2 3 4 5 6 7 8 Cap **Cathode: Coated Unipotential 
Element: k h g2 k gl k h Base p **Envelope: T-12 as per outline 

int sd int sd int sd Sleeve 
g3 g3 g3 

For miscellaneous requirements, see Paragraph 3.3, Inspection Instructions for Electron Tubes. 

Ref. 

3.1 

4.9.18.1.1 

Test Conditions Min. Max. 

Qualification Approval: 

Carton Drop: 

Required for JAN Marking 

(d) Package Group 1; 
Carton Size E 

4.9.19.1 *Vibration: Eb=250Vdc;Ecl/Ib=10mAdc; Ep: 750 mVac 
.RL=2000 

4.10.8 *Beater Current: If: 1.175 1.325 A 

4.10.15 *Beater-Cathode Leakage: Ihk: 100 uAdc 

4.10.6.1 --Grid Current: Ecl/Ib=67mAdc;t=120. Ic: -5 uAdc 

4.10.4.1 Plate Current(1): Ec1=-33Vdc Ib: 46 94 mAdc 

4.10.4.1 *Plate Current(2): Ec1=-70Vdc Ib: 0 2 mAdc 

4.10.4.3 Screen Current: Ec1=-33Vdc Ic2: 0 5.5 mAdc 

4.10.9 *Transconductance: Eb=200VdciEcl/It=100mAdc Sm: 5600 8400 umhos 

4.10.2.2 *Power Oscillation: Eb=600Vdc;Ec2=180Vdc; Po: 47 
Ib=112mAde max.;Rg1=30,000; 
Ic1=2.0-2.5mAdc;F=1510; 
Note 2 

4.10.1.1 4.Emission: Eb=Ec1=Ec2=20Vdc Is: 110 mAdc 

Page 1 of 3 JAN-6146 



MIL-E-1/380B CV 3523 
Ref. Test Conditions Win. Max. 

4.10.14 *Capacitance: No Shield, Base sleeve Cgp: 0.22 uuf 
tied to cathode 
No Shield, Base sleeve Cin: 11.5 16.5 uuf 
tied to cathode 
No Shield, Base sleeve Cout: 7.0 11.0 uuf 
tied to cathode 

4.11 Life Test(1): Group C;Eb=500Vdc; 
Ecl/Ib=40mAdc 

t: 500 hrs 

4.11 Life Test(2): 

4.11.4 

Note 1: 

Note 2: 

Note 3: 

Group D;Ebm400Vdc, t: 500 --- hrs 
Ib=260mAdc;Ic1=4.0-5.0mAdc; 
F=125WC;Rg1=15,000; 
Note 3 

Life Test End Points(1) EMission Is: 90 mAdc 
and (2): Power Oscillation Po: 42 --- W 

See Plate Voltage and Input Chart. 

Po shall be useful power output. 

Test in a self-excited push-pull oscillator circuit. Current and Grid Resistance 
Values specified are for two tubes. 

Note 4: Reference specification shall be of the issue in effect on the date of invitation 
for bid. 

REF DIMENSION 

A 391'I6 MIN 
3416 MAX 

13 ' % MAX 

C I 916 MAX 

0 3 MIN 
31/4 MAX 

E .770 

F .100 

G -5 60 MAX 

H 1.600 MIN 
1.6 50 MAX 

JAN-6146 Page 2 of 3 
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(ft) 54000 

1 

Min. cathode heating time 

Max. ambient temperature 

Max. Altitude 

10Y 

2 

90 

Specification AWCV.3629 incorporating MIL-E-1/1118 

Issue No. 2 dated 4.8.61. 

To be read in conjunction with K1006. 

SECURITY 

SPEON. VALVE 

Unclassified Unclassified 

BASE 
See K1001/AIV/D48/A4-9 

Medium 4 pin low loss 
phenolic 

RATINGS CONNECTIONS  

TYPE OF VALVE 

CATHODE 

ENVELOPE 

Hydrogen thyratron modulator 

Unipotential 

Glass 

NUKING 

See K1001(4 
Additional marking 6130. 

NOTE 

Heater voltage nominal (V) 6.3 

Heater current nominal (A) 2.25 

Max, peak anode voltage (kV) 3 

Max. peak inverse anode voltage (kV) 3 

Max. peak inverse grid voltage (V) 200 

Min. trigger voltage (V) 175 

Max. peak anode current (A) 35 

Max. mean anode current (mA) 45 

Max. rate of rise anode current (A//uS) 750 

Max, value of product (peak anode (V.A. 
volts) x (peak anode current) x prf PP*) 

Pin Electrode 

1 Heater 

2 Cathode 

3 Grid 

4 Heater + Cathode 

T.C. Anode 

TOP CAP 
See K100141/D5.1 

BSS./448 ref. GT2. with skirt 

DIMENSIONS (ins)  

Min. Max. 

4 ti 5 

9 - 1 iz 

MOUNTING POSITION  

Any 

A 

A 

A 

(mini 

(°0) 

NOTES 

A. For further details see Notes 1, 2 and 3 of NIL-R-1/111B. 

PROTOTYPE 6130 

Height 

Diameter 

PAGE A (No. of pages 1 + 3) 
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CV 3629 
MIL-E-1/111B 
14 May 1956 
SUPERSEDING 
MIL-E-1/111A 
20 May 1953 
MIL-E-1/138 
30 March 1953 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, THYRATRON, HYDROGEN 

JAN-3C45, 8130 

This specification sheet forms a part of the latest issue of Military Specification MIL-E-1. 
dik 
dt Pb' TA Cooling prr Alt 

a/us *C »-pps ft 
750 -- 

o  
0.3x1- Ow  /90 Note 4 — 10, 000 

750 
Note 3 

 0.3x109 /90 Note 4 50, 000 

-50 

Ratings: Test Code: Ef epy epx 
Absolute: both: Vac kv kv 
Maximum: (a):  6.3{ 5% 3.0 3.0 

-10% Note 1 Note 2 
(b):  8.3{ 5% 3.0 3.0 

-10% Note 1 Note 2 
Minimum: both: -- -- 5% epy 
Test Cond: both: 6.3 3.0 --- 

**Cathode: (a) Coated Unipotential 
(b) Coated Unipotential 

**Base: both: Medium 4-Pin Low-Loss Phenolic A4-9 
Clamping: both: Note 5 

**Pin No.: both: 1 2 3 4 Cap 
Element: both: h k g h p 

k 

The following tests shall be performed 

*Height: 4-1/2 in. min., 5-3/18 in. max. 
4-13/18 in. min., 54/18 in. max. 

*Diameter: 1-9/16 in. maximum 
**Cap: Small Metal C1-1 

Mounting Position: Any 
**Envelope: T-12 

Ebb Ec egx egy ib lb tk 
Vdc Vdc v v a mAdc sec(min) 

200 --35 45 — 
Note 3 

200 --- 35 45 

800 -- 120 
0 130 120 --- 2800_ 

For miscellaneous requirements, see Paragraph 3.3. Inspection Instructions for Electron Tubes. 
Insp. 

Ref. T Test 
Testa 

Conditions AQUI) 
Level 

SYzn• 
LIMITS 

Units 
Code or 

Code  MM. LAL Bogie UAL Max. ALD 

Qualification Approval Tests 

3.1 Qualification Approval: both: Required for JAN Marking -- --- 

--- Cathode: both: Coated Unipotential — --- 

3.4.3 Base Connections: 

4.9.19.1 Vibration (1): both: No Voltages; F=12 to 50 
cps; Notes 6 and 7 

4.9.19.2 Vibration (2): both: t = 30 (min); Note 7 

Operation (2): both: t=5. 0 hours;TA=90*C;Note E 

--- Operation (4): (b): t=5. 0 hours; Notes 8 and 9 

Measurements Acceptance Tests, Part 1: Note 10 

4. 5 Holding Period: both: t=96 hours 

4.10.8 

--- 

Heater Current: both: 

tin tantaneous Starting: both: epy=3000v(min); 

0. 65 II 

Notes 8 and 11 

4.10.17.2 DC Anode Voltage: both: Notes 8 and 12 0.85 II Ebb: -- --- — 300 --- Vdc 

--- tOperation (1): both: epy=4. Okv(min); Notes 0.65 II egy: -- --- -- --- 130 --- v 
8 and 13 

--- . Emission: both: ik=35a(min);Prr=60PPs 
e 10:Iitcm 5. Ouse 10:Istr-- 

0.65 II egk: — — --- 160 — v 

0. 5us max; Note 14 

4.9.1 Mechanical: both: 

Page 1 of 3 IAN-3C45, 8130 
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MIL-E-1/111B CV 3629 
Ref. Test Test Conditions AQL(99) 

—Insp. 
Level 
or 

Code 
Sym. 

L IMITS 
Units 

Min. LAS, Bogie UAL Max. ALD Code 

4. 9. 19. 3 

— 

— 

— 

-- 

Measurements Acceptance Tests. Part 2 

8.5 

8.5 

8.5 

8.5 

8.5 

IA 

IA 

IA 

IA 

IA 

tad: 

sad: 

ti: 

egy: 

— 

-- 

— 

—_ 

-- 

-- 

-- 

— 

-- 

-- 

— 

-- 

— 

0.8 

0.15 

0.02 

130 

— 

-- 

-- 

— 

us 

us 

us 

v 

Bump: both: Angle -- 20% Note 7 

Anode Delay Time: both: epy=4. Okv(min);Notes 
8,13;t=120; Note 15 

Anode Delay Time both: Anode Delay Time; 
Drift: Note 18 

Time Jitter: both: epiftl. 5kv LUX; Notes 8 & 17 

Operation (3): (b): t=5. Ominutes;Notes 8 d; 9 

Ref. Test Test Conditions AQL(9) 

Insp. 
Level 

or 
Code 

Allowable 
Defectives 

per Characteristic Sym. 
Limits. 

Units Code 1st 
Sample 

Combined 
Samples 

Min. Max. 

4.11 

4.11.4 

Acceptance Life Tests 

t: 

egy: 
Ebb: 

ti: 

500 

— 
— 
— 

-- 

140 
750 

0.04 

hours 

v 
Vdc 
us 

Life Test: both: Group B; Notes 8 and 18 

Life Test End Points: both: Operation (1) 
DC Anode Voltage 
Time Jitter 

4. 9. 18.1. 8 

Packaging Requirements 

Container Drop: both: (d) Package Group 1; 
Container Size I 

Note 1: For instantaneous starting applications where plate voltage is applied instantaneously, the power supply filter design shall be such 
that the maximum permissible epy is 3000v and shall not be attained in less than 0.04 seconds. 

Note 2: In pulsed operation, the peak inverse voltage, exclusive of a spike of . 06us max. duration, shall not exceed 1500 volts during the 
first 25 us after the pulse. 

Note 3: Driver pulse, measured at tube socket with thyratron grid disconnected: egy=175v(min), time of rise=0. 5us(max), grid pulse 
duration=2.0us(min). Impedance of drive circuits=1500 ohms (max. ) 

Note 4: Cooling of the anode lead is permissible, but there shall be no air blast directly on the bulb. 

Note 5: Clamping is permissible by the base and/or bulb in the area up to 2 in. above the top of the base only. 

Note 8: There shall be no pronounced resonance in the specified range. 

Note 7: There shall be no evidence of shorts of any kind resulting from this test. 

Note 8: The tube shall be tested in the test circuit shown in the attached drawing. Tests performed at repetition rates less than the 
resonant repetition rate shall be made with a hold-off diode in the charging circuit. The circuit constants shall be chosen so that 
at epy-3. Okv under resonant charging conditions, dik/dt=750a/us(min), ib=35a, ti=0. 5uslOrh prr=3000 pps. 

Warning: These conditions are specified only for the purpose of determining circuit constants. The actual operating voltage and 
repetition rates for each test is specified in the conventional manner under the particular conditions or under the general 
test conditions, as the case may be. 

The grid pulse characteristics shall be 4=2. 0us(max), tr=0. 5us(min), Driver impedance=1500 ohms(min). 

Note 9: The tube shall operate satisfactorily in an evacuated chamber in which the pressure does not exceed 70 mm Hg absolute. 

Note 10: The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Mechanical, shall be one 
percent. A tube having one or more defects shall be counted as one defective. MIL-STD-105, Inspection Level II, shall apply. 

Note 11: This shall be the first test after the holding period. The tube shall operate satisfactorily on push button starting within 3 attempts 
when the anode voltage epy is applied to the tube under test in such a manner as to rise from 0 to 3000v within 0.03 sec. (the filter 
in the rectifier shall be designed so that epy reaches at least 1500v within 0.015 sec). 

The intervals between successive attempts to instantaneously start the tube shall not be less than 10 seconds nor more than 30 
seconds. The tube Piling to start within 3 attempts will be considered a failure. 

Page 2 of 3 
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PULSE FORMING 
NETWORK H.V. 

D.C. SUPPLY 

TUBE UNDER 
TEST 

NON-INDUCTIVE 
RESISTORS FOR 
MEASUREMENT 
OF CURRENT PULSE 

NON-INDUCTIVE 
RESISTOR 

3C;000 
OHMS 

DRIVE 

I 
-=- 

CV 3629 MIL-E-1/11113 

Note 12: This test shall be conducted within 80 seconds after the Operation (1) test. 

Note 13: The tube shall operate continuously, for five minutes without evidence of arc-back or anode heating. 

Note 14: The positive pulse shall be applied to the grid of the tube. Measure the voltage between grid and cathode 2. 5us(max) after the 
beginning of the current pulse. The average voltage shall not rise during the last four microseconds. Plate floating. 

Note 15: Anode Delay 'rime (tad) - a time interval between the point on the rising portion of the grid pulse which is 28% of the maximum 
unloaded pulse amplitude and the point where anode conduction takes place. 

Note 16: During the interval between 2 minutes and 7 minutes of the Anode Delay Time Test, the change in anode delay time (Atad) relative 
to the tad value observed on the Anode Delay Time test shall not exceed the specified value. 

Note 17: The variation in firing time (i)l shall be measured at 50%of pulse amplitude and shall not be greater than the amount specified. 

Note 18: Life test shall be operated with the tube in a horizontal position and shall be shut down every ninety-six (96) hours for a sixty (60) 
minute interval. 

Note 19: Reference specification shall be of the issue in effect on the date of invitation for bid. 

7.5(21 794- 
Page 3 of 3 
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TYPE OF VALVE 

, CATHODE 

ENVELOPE 

PRDIVEYPE 

- Subminiature Pentode with 
flying leads 

- Indirectly heated 

- Glass 

- 5636 

MARKING 
See 176701 4. 

Additional. Marking:- 
5636 

BASE 
B8D 

(Subminiature - Spin with 
long leads) 

RATING 

Heater Voltage (V 
Beater Current (mAl 
Max. Operating Anode Voltage V 
Max. Operating Screen Voltage V 
Max. Anode Dissipation 
Max. Screen Dissipation 
Max. Heater - Cathode Voltage V 
Max. Cathode Current 
Mutual Conductance (mA/V 

CAPACITANCES (pF) 

C in (nom.) 
C out nom.3 
Ca,g1 (max. 

CONNECTIONS 

Lead Electkode 

1 gl 
2 k 
3 h 
1. 

 
g3 
a 

6 h 
7 g2 
8 k 

DIMENSIONS  
See X1006.T3. Outline 

8-1 

Dimensions(in.) Min. 

B 
B 
B 

6.3 
150 
165 
155 
0.55 
O.15 
200 
16.0 
3.2 

4..0 
3.4 
0.02 

Note 

A 
A 
A 
A 
A 
A 

Max. 

A 
B 

Diam. 
1.05 

1.375 
1.135 
0.4 

MOUNTING POSITION 

Any 

NOTES 

A. Absolute Value. 

B. With close fitting metal screen. 

Page A (No. of pages 1 + 6) 

MINISTRY OF SUPPLY - D.L.R.D.(A)/R.A.E.  
VALVE IRONIC  CV3928 

Specification M.O.S.(A)/OV.3928 incorporating 
101-E-1/1680 

SECURITY 

Issue 1 Dated 12.3.56 Specification Valve 

To be read in conjunction with B.S.1409 and K.1006 UNCLASSIFIED UNCLASSIFIED 

Z.11990. R. 



CV3928 MIL-E-111880 
23 June 1955 

SUPERSEDING 
MIL-E-1/168B 
26 October 1954 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING, PENTODE, SUBMINIATURE 

JAN-5836 

This specification sheet forms a part of the latest iseue of Military Specification MIL-E-1. 

Description: Pentode, Dual Control 

Eat Ec3 Ihk BM Rgl xk 102 Pp Pg2 T Envelope Alt 
Vde Vde • ohms Meg nAdc nAdc W f ec ft 
155 30 200 - 1.1 16.0 7.0 .55 0.45 +220 60,000 

Note 2 
- - 

Cathode: Coated Onipotential tdaneter: 0.400 in. maw. 
Base: Subminiature - 8 Pin with long leads /Might: 1.375 in. maw. 

Pin 1104 1 2 3 4 5 6 7 8 Envelopes T-3 
Element: gl k h g3 p h g2 k 

The following tests shall be performed: 
For the purposes of inspection ape anolicable reliabl f MIL-Z-1 and Inspection Inatructions for Flectron Tabes _ 
For miscellaneous requirements see Paragraph 3.3, Inspection Instructions for Electron Tubes. 

Insp. 
Ref. Teat Conditions AQL(%) Level Spa. LIMITS Units 

or 
c_11 

Min. LAL Bogie UAL Max. AID 

WalifiCatiOn Approval Teets 

3.1 Qualification Approval: Required for JAR Marking --- 

--- Cathodes Coated Dnipotential 

3.4.3 Base connectional 

Measurement, Acceptamee Tests Part 1. Mote 3 

4.10.8 Beater Currents Mote 4 - -- If: 144 150 156 - 12 ma 6.- 

4.10.8 Heater Current: 0.65 II If: 140 --- --- --- 160 --- ni 

4.10.15 Heater-Cathode Leakage: Eli1e+100Vde 0.65 II Ihks --- 5.0 --- nide 
.Ebk--100Vde Ihk: --- 5.0  --- nide 

4.10.6.1 Grid Current: Rglm1.0Meg 0.65 II Iola 0 --- --- --- -0.3 --- uldo 

4.10.4.1 Plate Current(1): Rote 4 --- --- lbs --- 4.6 5.3 6.0 --- 2.0 itildo..6.. 

4.10.4.1 Plate Current(1): 0.65 II Ibs 3.7 --- --- --- 6.9 --- mAde 

4.10.9 Transconductanes(1): Moto 4 -_- --- skis --- 2900 3200 3500 --- 900 ulhon4 

4.10.9 Transconductanoe(1): 0.65 II 86: 2700 --- --- --- 4000 --- vibes 

4.10.4.1 Plate Ourrent(2): Eh3 w-7.3VdciRkm0 0.65 II Ib: --- 100 --- nide 

4.7.5 Continuitreand Shorts 0.4 II -__ 
(Inoperatires): 

4.9.1 Mechanical' Envelope(8-1) 

pasurements Acoentanee Testa Part a 
4.8.2 Insulation of Electrodes: r3.-a11 R: 100 Meg 

Pall 2.5 I a: 100 Meg 

4.10.4.3 Screen Grid Current: 2.5 I 102: 2.8 --- 5.4 --- Aldo 

4.10.4.1 Plate Current(3): E03.-8.0Vdeplote 23 2.5 I lln -- --- 100 --- nide 

4.10.9 Transoondlotance(2): Efr-5.7ViDete 24 2.5 I iligt 
le --- 

Pap 1 ot6 JAN-56638 

Ratings: Sf Eb sox 
Absolute V Vdo Vdc 

Maximums 6.6 165 0 

Minivan: 6.0 - -55 

Test Cond., 6.3 100 0 100 0 0 150 
Mote 1 Mote 1 



MIL-E-1/168C 
23 rune 1966 CV3928 

Ref. Test Comditiase /CIO) 
Insp. 
Level 
ur 

Cads 

Syn. L;SITS  Unita 
ilm. LAL Bogie VAL lax. ALS 

pasiremante Amospotenas Tests Part 2(Contd) 

4.10.9 Transmonduatanee(3), 283.-1.0Vdoillot• 23 2.5 I 8a(g3-1)1 500 --- --- --- 1800 --- maws 

4.10.6.2 (aid Reissions ifer.5fsiola.7.57des 2.5 I Lois 0 --- --- --- -0.5 --- adds 
2111=1.(21•1021P01 
Note 22 

4.10.3.2 17 Notes leigu7OnVaesTo2,19762; 2.5 I 181 --- — --- --- 17 --- VII 
2P0.22012281'0.32•12 
Ag2=10001Cha1000uf 

4.10.14 Capacitances 0.405 in dia. shield Clips --- --- — --- 0.020 --- mews. 
0.405 India. shield Ceps --- -- --- --- 1.10 --- mu( 
0.405 in die, shield 6.5 Code Cgl..eis --- --- --- ---  --- le 0.405 in dia. shield 7 Oisl-alls 3.5 — — .—X4.55 — use 
0.405 la dia. shield 023-alls 3.5 — -- — 4.5 - Mt 0.405 Si die. shield 9P-alls 2.9 --- --- --- 3.9 --- uuf 

--- Low frames Voltage Presamre=55±amsft.1 
bradukam foltages300faollote 6 

6.5 dote 
5 

--- — --- --. --- --- 

44.20.: Vibration(1): So libltagoesPost Shook 
and Fatigue Teat Ind 

10.0 Note 
5 

--- --- --- --- --- 

Pointe apply 

4.4.19.1 Vibration(2)1 pmospoiami5;2ps10,000; 2.5 I ip: --- -.-.. — --- 60 --- Owl 
Ck.1000u4Nots 7 

Dastadaticasla,e doomstamse Testa Rote 8 

4.9.5.3 Submin
um
iature Lead Moto 9 2.5 Cod* — 4 -- __.. -- --. -- arcs 

Stadi T 

4.9.20.5 Cooks BMW! 20 — --- --- --- --- --- --- --- --- anglva300; 
Edv+100Vdos8g320.111•6 
Rote 10 

4.9.20.6 Fatigues 0w2.51Flamel Fremamoys. 6.5 Soto --- --- --- --- --- --- --- --- 1E25min.,60max. 5 

--- Post Shook end fatigue Vibration(2) --- --- Fps — — — — 203 --- nVao 
Test led Pointe: Heatar-Cathode Leakage 

facms100Vdo --- --- mks --- --- --- --- 20 --- made 
Thk-,.-100Vdo --- --- This — ..— — — 20 — sada 

Change in Trawsoon- 
duatanao(1) of lath- 

---  _-- ar
, 

 --- --- --- --- 20 --- % 

vidual tubes 

--- Glass Strains Mote 11 6.5 I --- --- --- --. --- --- --- 

Inap. Allowable Defsmtivse 
Ref. Test Conditions AV%) Leval per 

or Clareetoristie Syn. L3111213 Units 
Code 1st Combined kin. Max. 

Smola files • 
daseotessoe Life Testa Rota 8  

4.11.7 Heater Cycling Life lif=7.01ilmin. on lain.. 
Teets offilisku140Te0136 402a  

2.5 Code 
II 

--- --- --- --- 

ZabsitmOillota 12 

--- Life Teets IblP420071101221=1.06egi (Sta 
hour
bility 1.0 Oode --- --- --- --- 1 ) Tivitoomilloto 13 I 

4.11.4 Statilitp Life Test Change 10 27111180ollitu0-. 
Sad Palates tanee(1) of individual 

tubes 

—• — ..... -.- ,, as 
ca t 8 

— 15 % 

--- Survival late Life Stability Life Test Cow. --- II --- --- --- — 
Tests dittoing or equivalent; 

TAPRoomslotee14.15 

4.11.4 Survival Rote Life Continuity and Shorts 0.65 --- --- --- --- --- 
Tomb lad Pointss (Inoperative's) 

Treasoonduotanoss(1) 1.0 — --- --- las 2350  --- Imhof 

JAN-5636 Page 2 of 6 



MIL-E-1/168C 

CV3928 
23 June 1955 

Ref. Test Conditions AQL($) 
Insp. 
Level 

Or 
Code 

Allowable Defectiv • 
per 

Characteristic Sym. LIMITS Unit. 
1st 
Sample 

Combined 
Samples 

Rin. Max 

4.11.5 

4.11.4 

Acceptance Life TestetContd) 

Stabiliy Lire Test 
Coaditions:T Envelope= 
+2200C min:Notes 16,17; 
1000 Hour Requirement. 
do not apply 

Note 18 
Inoperativespote 19 
Grid Current 
Heater Current 
Change in Transcon, 
ductance(1) of indi- 
vidual tubes 
Transconductance(2) 
Heater-Cathode Leakage 

Ehk=+100Vdc 
Ett&-103Vdc 

Insulation of Electrodes 
gl-all 
p-all 

Transconductance(1) 
average change 

Total Defectives 

— — 

- 

1 
1 
2 
1 

2 

2 

2 

4 

3 
3 
5 
3 

5 

5 

5 

8 

--- 
Ial: 
If: 

A Se 
la  

A  sm 
Er:  

Ihk: 
lhk: 

R: 
R: 

Avg ia8n. 
t • 

--- 
0 

138 
--- 

--- 

50 
50 

--- 

--- 
-0.9 

164 
20 

15 

10 
10 

_-- 
--.. 
15 

ukdc 
LA 
$ 

% 

ukdc 
uAdc 

Meg 
Reg 
% 

Intermittent Life Test: 

Intermittent Life Test 
End Points:(500 Hours): 
Note 17 

4.11.5 Information Life Test: 
(1000 Hours) 

Intermittent Life Test 
Conditions:Notes 17,20, 
21 

4.9.18.1.1 

jacks:mina Information 

(d) Package Group 1; 
Carton Sise C 

Carton Drop: 

Caution to Electron Equipment Design  Fngineere. Special attention should be given to the tempere ture at which the tubes are tc 
be operated. Reliability will be seriously impaired if maUmum bulb temperature is exceeded. The life expectaucy may be reduced 
if conditions other than those specified for life test are imposed on the tube and will be reduced appreciably if absolute maxi-
mum ratings are exceeded. Both reliability and performance mill be jeopardized if filament voltage ratings are exceeded. Life 
and reliability of performance are directly related to the degree that regulation of the hector is maintaned at its center rated 
value. 

Rote 1: The reference point for heater-cathode and suppressor potentials shall be the positive terminal of the cathode 
resistor unless otherwise specified. 

Note 2: If altitude rating is exceeded, reduction of instantaneous voltages (If, excluded) may be required. 

Note 3: The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding inoleratives 
and mechanical shall be one (1) percent. A tube having one (1) or more defects shall be counted as one (3) defective. 
MIL-STD-105, Inspection Level II shall apply. 

Note 4: Variables Sampling Procedure: 

Teat for Lot-Average Acceptance: 

Select a 35 tube sample at random from the tot. Number these tubes consecutively. 

Determine the numerical average value of the characteristic as specified on the specification sheet of the 35 
tube sample. If this value is on or above the LAL and on or below the UAL, accept for Lot Average. 

Test for Lot Dispersion Acceptances 
Divide the 35 tube sample into seven (7) consecutive sub-groups of five (5) tubes each. Determine the range, 

R, of each sub-group for the measured characteristic specified on the Specification Sheet. 

Compute the numerical average of the R values which is equal tali. It R le equal to or less than the ALD, 
accept for Lot Dispersion. 

.TANT-56:r1  
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Note 5: This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 days. One, a 
lot has passed, the 30-day rule shall apply. In the event of Lot failure, the lot shall be rejected and the 
succeeding lot shall be subjected to this test. 1111,81D-105, sample size code letter P shall apply. 

Note 6: There shall be no evidence of arcing or corona between anode pine and adjacent pins with no other voltages 
applied. 

Note 7: For vibration tests, the impedance of the plate voltage supply (and screen voltage supply, if one is indicated) 
Shall not exceed that of a 40 of capacitor at 10 cps. 

Note 8: Destructive teats: 

Tubes subjected to the following destructive tests are not to be accepted under this specification 

4.9.5.3 Subminiature Lead Fatigue. 
4.9.20.5 Shock. 
4.9.20.6 Fatigue. 
4.11.7 Heater Cycling Life Teat. 
4.11.5 Intermittent Life Test. 

Note 9: When a manufacturer submits tubes for qualification approval, five extra tubes shall be submitted for lead 
fatigue testing. These may be electrical rejects. 

Note 10: Leads may be clipped for application of voltages during impact. 

Note 111 Glass strain procedures - All tubes submitted to this shall have been sealed a minimum of 48 hours prior to 
conducting this test. All tubes shall be at room temperature. The entire tube shall be immersed in water not 
less than 85°C for 15 seconds and immediately thereafter immersed in ice water not more than 5°C for 5 seconds. 
The volume of water shall be large enough that the temperature will not be appreciably affected by the test. 
The aethod of submersion shall be in accordance ..ith Drawing 1245 JAN, and such that a minimum of heat is con-
ducted away by the holder used. The tubes shall be placed in the water so that no contact is made with the con-
taining vessel, nor shall the tubes contact each other. After the 5-second submersion period, the tubes shall 
be removed and allowed to dry at room temperature on a wooden surface. After drying at room temperature for a 
period of AS hours, the tubes shall be inspected and rejected for evidence of air leeks. Electrical rejects 
other than inoperatives may be used in the performance of this test. 

Note 12: The regulation of the heater voltage supply shall be not more than 3.0 percent. This test shall be made on a 
lot by lot basis. A failure or defect shall consist of an open heater, open cathode circuit, or a heater-
cathode short. 

Note 13: Stability Life Test: 

a. Life test samples shall be selected from a lot at random in such a manner as to be representative of the 
lot. If such selection results in a sample containing tubes which are outside the initial specification 
sheet limits for the relevant life test end point characteristics, such tubes shall be replaced by randomly 
selected acceptable tubes. 

b. Serially mark all tubes from the sample. 

c. Record referenced characteristic measuiemonts after a maximus operation of 15 minutes at specified voltage 
and current conditions on the entire sample. 

d. Operate at life test conditions for one (1) hour (plus 30 minutes, minus 0 minutes). Life test shall be 
conducted as per paragraphs 4.11 and 4.11.5, MIL-R-1, except that the following shall be substituted for 
the third sentence of 4.11s The mean electrode potentials, except heater or filament, may be established 
at values differing by not more than 5% from the specified values provided the same average electrode dis-
sipations are obtained that occur with the specified voltages. Fluctuations of all voltages including 
heater or filament voltage shall be as small as practical. 

e. Record referenced characteristic measurements at the end of this test period. Referenced characteristic 
measurements shall be taken immediately following the test or tubes shall be preheated 15 minutes under 
specified test voltage and current conditions, and immediately measured. The 15 minutes preheat shall 
be considered as part of the test time. 

f. A defective shall be defined as a tube having a change in referenced characteristic greater than that 
specified on the specification sheet. 

g. A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, 
Vibration, and Low Pressure Voltage Breakdown tests. 

Note 14: MEANS  OF ASSURING SURVIVAL RATE - The procedure for asenving the maintenance of a desirable quality level in 
terms of early .ife survival consists of a selies of normal, reduced, end tightened inspection plans for use at 
100 hours. The sample size is dependent upon lot size, and the transfer between normal, reduced, and tightened 
inspection is dependent upon quality history. 

The selection of inspection schene and sampling plan shall be in accordance oath Inspection Instructions for 
Electron Tubes paragraph 5.3.4.2 through 5.3.4.3.1.3 inclusive except that paragraph 5.3.4.2.2 small be modified 
by deleting the last part of the first sentence which states s. . . . or if no lot in the last 20 lots inspected 
shall hive been declared nonconforming for life test qualities.' At the manufacturer's option, reduced inspec-
tion may be used if no lot in the last ten (10) lots inspected helm beer declared nonconforming. 

INSPECTION PR0CFDURE 

a. Select sample in accordance with Note 13, paragraph (a). 

b. Tubes to be tested at 100 nours as provided in MIL-N-1(4.7.5). When any tap-short indication is obtained, 
the test shall be repeated. Mum coy short indicaticz is again obtzinee the tube will be r,jected as an 
inopernti,e. 

JAN-M36 
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Note 14: c. Determine the number of defective tubes at the 100 hour period. 
(Cooed) 

d. If more than the allowable number of defectives occur, declare the lot nonconforming. 

e. A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, 
Vibration, and Low Pressure Voltage Breakdown tests. 

Mote 15: For Survival Rate Life Test, the equivalent Stability Life Test conditions shall be interpreted as having the 
Nam heater voltage (ES) and heater-cathode voltage (Ehk) as the Stability Life Test; and the same interruptions 
of MID-B-1 paragraph 4.11.5 as the Intermittent Life Test. The electrode voltages shall be such that the ele-
ment dissipations are not less than 80 percent, nor more than 100 percent of Stability Life Test plate dissi-
pation. These voltages are to be maintained within the limits of plus 200, minus 50 percent of the Stability 
Life Test voltages. 

Mote 16: Intermittent Life Tests:  

a. The first 20 tubes of the Stability Life Test sample which meet the measurement acceptance test limits 
for, those characteristics specified as Intermittent Life Test End Points shall be used for the Inter-
mittent Life Test sample. In the event that a second Stability Life Test sample is used, the first 20 
tubes from that sample which meet the above conditions shall be used. 

b. In the event of failure of the first sample on Intermittent Life Test, take a completely fresh sample 
(MIL,STD-105 sample size code letter I) and stabilize it in accordance with the conditions of the 
Stability Life Test. Then select from it the first 40 tubes which meet the measurements acceptance test 
limits for those characteristics specified as Intermittent Life Test End Points. 

Subject these 40 tubes to the Intermittent Life Test. Acceptance shall then be based on combined 
results from the first and second samples. 

O. As an alternate method, the manufacturer may select his life test sample as described in Note 13, 

Paragraph (a)• 

d. Life test shall be conducted as per paragraphs 4.11, end 4.11.5, MIL-E-1, except that the following 
gall be substituted for the third sentence of 4.11: The mean electrode potentials, except heater or 
filament may be established at values differing by not more than 5% from the specified values provided 
the same average electrode dissipations are obtained that occur with the specified voltages. Fluc-
tuations of all voltages including heater or filament voltage shall be as small as practical. 

e. Regular Life Test 

1. Regular Life test shall be conducted for 1000 hours. 

2. Regular life test acceptance shall be on the basis of the 500 and 1000 hours requirements as 
indicated on Specification Sheet. 

3. Regular life test shall be in effect initially and shall continue in effect until the eligibility 
criteria for the Reduced Hours Life Test have been met. 

f. Reduced Hours Life Test: 

1. Reduced Hours Life Test shall be conducted for 500 hours and acceptance shall be based on the 500 
hour end point limits. 

2. Eligibility fzr Reduced Hours Life Tests: No lot failure due to the 1000 hour life test has occurred 
in the preceding three (3) consecutive lots. 

3. Loss of eligibility for Reduced Hours Life Test: Two (2) or more 500 hour life test lot failures 
occurring in the last three (3) consecutive lots. 

The life test sample shall be read at the following times: 

0 hours 
500 hours (plus 48 hours:minue 24 hours) 

1000 hours (plus 48 hours:minus 24 hoursphen in force) 

Additional reading periods may be used at the discretion of the electron tube manufacturer. 

h. Acceptance Criteria: The lot shall be considered satisfactory for acceptance provided that the specified 
allowable defects are not exceeded and the change of the average of any characteristic in the life test 
sample specified for life test control of averages is not exceeded. The average percentage change shall 
be ascertained from the determination of the individual changes for each tube in the life test sample from 
the zero (0) hour value for the referenced characteristic or characteristics. For purposes of computation 
of this average percentage nhange, the absolute values of the individual changes for each tube in the life 
test sample shall be used. Any tube found inoperative during life testing shall not be considered in the 
calculation of this average. 

i. A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, 
Vibration, and Low Pressure Voltage Breakdown. 

Not more than one (1) accidental breakage shall be allowed in the life test sample. In the event that one 
(1) life test tube is accidentally broken, acceptability of the life test sample shall be based upon the 
remaining tubes in the sample provided that the broken tube was not known to be a defective. 

Note 17: Envelope Temperature shall be defined as the highest temperature indicated when using a thermocouple of 040 
BS or smaller diameter elements welded to a ring of .025 inch diameter phosphor bronze placed in contact with 
the envelope. 

JAN-5636 
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Note 18: )der for evaluation of life teat defects.- In the event. & tube is defective for ROM than one attribute char-
acteristic, the characteristic appearing first in the Life Test End Points shall constitute the failure. 

Note 19: An inoperative as referenced in Life Test shall be defined as a tube having one (1) or more of the following 
defects: discontinuity (Ref. gaL-E-1, par. 4.7.1), shorts (Paf. MIL-E-1, par. 4.7.2), air leaks. 

Note 20: on information Life Teats, read same characteristics as Intermittent Life Test. Limits do not apply. Six 
copies of these data shall be forwarded to the Armed Services Electron Tube Committee upon request. 

Note 21: This life test shall be conducted on a minima of one maple of ten tubes each month of production. This 
sample shall be selected as the first ten serially marked, noninoperative tubes frees& completed Intermittent 
Life Test sample. This life test shall be classified as a destructive test. Read at 1000 hours. 

tote 22: Prior to this test tubes 'hall be preheated five (5) minutes at conditions indicated below. Teat within three 
(3) seconds after preheating. Three-minute test is not permitted. Grid Eaiesion shall be the last teat per.. 
formed on the sample selected for the Grid Ililla011 test. 

Ef Eel Ing lo3 lb ids Rgl 
V Vdc Vdc Vdc Vdi ohms Reg 
:.5 0 100 0 100 150 1.0 

Note 23s The reference point for grid number 3 potentials on this test shall be the negative side of the cathode 
resistor. 

Nola 24: Transconductance(2) is the percent change in Transconductance(1) of an individual tube resulting from the 
change in Ef. 

Note 25: Reference specification shall be of the issue in effect on the date of invitation for bid. 

Page 6 of 6 
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MINISTRY OF SIMPLY  
VALVE EISOTRONI 0  CV3929 

Specification M03(A)/0/3929 incorporating MIL-E-1/i 40B SWUM 

Issue 1 Dated 8.3.56 Specification Valve 

To be read in conjunction with B.S.1409 end E.1006 DECLASSIFIED UNCLASSIFIED 

TYPE OF VALVE - Subminiature Pentode, sharp cut off, with 
flexible leads 

CATHOIE - Indirectly heated 

MUMPS - Glass 

PROTOTYPE - 5840 

MARKING 

- 

See 8.1001/4 

Additional markings 

5840 

(Subminiature 
long 

BASE 

pin with 

RCM 
B8D 

- 8 
leads) 

Heater Voltage (v) 

Notes CONNECTIONS 

6.3 
150 
165 
155 
0. 8 
0.35 
1 6.5 
wo 
175 
5 

A 
A 
A 
A 
A 
A 
C 
C 

Lead Electrode 
Heater Current (WO 
Max. Operating Anode Voltage (V) 
Max. Operating Screen Voltage (V) 
Max. Anode Dissipation (If) 
Max. Screen Dissipation OF 
Max. Cathode Current (sul 
Max. Heater - Cathode Voltage (V 
)tin. Anode Impedance (k0 
Mutual Conductance (mA/V 

1 
2 
3 
4 
5 
6 
7 
8 

81 
k + 4 

h 
k+ g3 

a 
h 
g2 

k + g3 

DliENSIONS 

8-i See 1.1006.T3. outline 

Dimensions (inches) Min. Max. 

CAPACITANCES (0) 

4. 2 
3.4 

1.015 

B 
B 
B 

h. 
B 

Diam. 

- 
141 5 

-• 

1.375 
1.135 
0.40 Cin (nom.) 

Cout (nom.) 
Ca, gi (max.) 

-..,. 

MOUNTING PC3IT/ON 

.Any 

(14,14) 
(Ia = 7.5 mk; Ig2 = 2.4 mA) 

ECUS 

A. Absolute Value. 

B. Measured Pith a close fitting metal screen. 
ati 

C. At Va = 100V; Ta = 100V; Vet = .. 

Z.11991.R. 
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NOTE 

  

1. The lead connection of 5840 shall apply. 
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SUPERSEDING 
5 1955 
SUPERSEDING 
MIL-E-1/140A 
26 October 1954 

INDIVIDUAL MILITARYSPECIFICATIONSHEET 

ELECIIICWITIBE, RECEIVING, PENTODE, SUBMINIATURE 

JAN-5840, 6205 

iblis specification Meet rem apart of the latest isom of Military Sposifloation 11114A. 

Description: Pentode, Sharp Cutoff 

Ta3 WC Sk Nil Ik Pp Pg2 TANvelops Alt 
iito • ohm Meg cAdo V V og ft 
22 200 --- 1.1 16.5 0.20 0.35 /220 60,000 

Note 2 
--- --- 

Cathodes Costedilnipotential 
Hams Sukniniatur• - 8 Pin nith long leads 

Pin No.t 1 2 3 4 5 6 7 
Ilenents glkhkphg2 k 

A3 g) 85 Type RNA 

laments gl k h g3 p b g2 k Type 6205 
Da ed 

be oertoxfeds 

Disaster: 0.400 In. mt. 
Might: 1.375 in. sons. 

Envelope: T-3 

Ihry the =rooms of inspection. um sonlicable rabble nammachs of M1L-S4 and Inemotims Instructicee for Sleety= Tubes. 
Pm nisoCkimmus reauirmenta. ses_Paremash.1.3. Inecootim ineauchions for ilidson Tubes. 

Insp. 
Ref. Most Conditions AQL(%) Level tbs. Mita 

or lin. Eli. Bogie DAL Mx. ALD 
Code 

Qualifloatiaa Approval Tests 

3.1 Cnalifiostion Approvals Smuired far JAN Marking --- --- 

--- Cathode: Coated Chipotential --- --- 

3.4.1 Bed Connections: --- --- 

fmeurenents Accestance Toots. Part 1. Note 3 

4.10.8 Heater Current: Note 4 - --- If; - 144 150 156 - 12 NAL 

4.10.8 Nestor Current: 0.65 II If: 140 . --- --- --- 160 --- at 

4.10.15 Heater-Cathode Linkages Shka,1100Vdo Mks --- --- --- --- 5.0 --- ;ado 
Ihke-100Vdo 0.65 II Ihk: --- --- --- --- 5.0 --- vAde 

4.10.6.1 Crid Current: Sg1=1.Chog 0.65 II Iels 0 --- --- --- -0.3 --- nAdo 

4.10.4.1 Plate Current(1): Soto 4 --- --- Ibs --- 6.7 7.5 8.3 --- 2.3 nAdo 

4.10.4.1 Plata Current(1): 0.65 II Ibs 5.5 --- --- .-- 9.5  --- .Ada 

4.10.4.1 Plata Current(2): Sa1s-9.0164Hko0 0.65 II Ibs --- -- - - 50 - nada 

4.10.4.3 Screen Grid Current: 0.65 EL Isas 1.5 --- --- --- 3.3 --- nAdo 

4.10.9 Tronstanductinos (1 ) : Note 4 - - Bas - 4700 5000 5300 --- 900 mhos 

4.10.9 Tranmonductano • (1 ) s 0.65 II am 4200 --- --- --- 5030 --- mho* 

4.7.5 Continuity sod Shorts 0.40 33 - - - - - ..... ..... 
(Imperatives): 

4.9.1 Medhmical: Eaveloye(8-1) 

Heasuremente Ammtance Tests. Part 2 

4.8.2 Insulation of Electrodes: gl-all HI 100 --- --- --- --- --- Nog 
pall 2.5 I Is 100  - - - - - mg  

4.10.9 Transoonduotance(2)s Sfo5.7VOlote 23 2.5 I 41::
: 

 --- - --- --- 10 --- % 

IAN-5840, 6205 
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Ef 
V 

Zb 
Vdo 

Nol 
Vdc 

1c2 
Vdc 

BIM 

lEasdas 6.6 165 0 155 

NIniamm 6.0 --- -55 

Test Cond.: 6.3 100 0 100 0 0 150 
Notes 1, Nobs 1 
22 
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",. 

Ref. Test Conditions 

. 

14L(%) 
Insp. 
Level 
or 

Code 

NYn. LINT'S Units 
Min. LAL Bugle,t UAL Max. ALD 

Messurenents Acceptance Teets. Part 2(Contd) 

[
  

H
 

H
 

g
 
I
 

 Ilk
 
i
  V%

  
i
  V

% 
I-1  

4.10.6.2 Grid Emission: Itw7.57;141=4.0Vdc; 2.5 Ica: 0 --- --- --- -0.5 --- uAdo 
211=1.0.1•8iZMi 
Mote 24 

4.10.3.2 AF Noise: Isi8•70eVas;ft2:19Vdci 
iig1=0.1Meg;Rg2c1000; 

2.5 KB: --- --- --- --- 17 --- VU 

RpV.31•00t=1000uf 

4.10.10 Plate Resistances 6.5 rp: 0.175 --- — --- --- --- Meg 

4.10.14 Capacitance: 0.405 in. dia. Shield Cglp: --- --- --- --- 0.015 --- nut 
0.405 in. dia. Shield 6.5 Cia: 3.5 --- --- --- 4.9 --- nut 
0.405 in. dia. Shield Coat: 2.9 --- --- --- 3.9 — not 

-- UM Pressure Voltage Pry:sour:F.5515m it.; 6.5 --- --- --- --- --- --- 
Breakdown: Voltager.300Vac;Note 6 

4.9.20.3 Vibration(1): No Voltages;Post Shock 
and Fatigue Test Ind 

10.0 --- --- --- --- --- --- 

Points apply 

4.9.19.1 Vibration(2): 10=10,000;0088000f; 2.5 RN --- --- --- --- 60 --- aft° 
F.40cps0015;Note 7 

Degradation/ate Acceptance Tests Note 8 

4.9.5.3 Subminiature Lead Note 9 2.5 Code 4 --- --- --- --- --- arcs 
Fatigue: F 

4.9.20.5 Shock: Benner angle=300; 23 — --- --- --- --- --- --- --- 
ZIAC-1100VdosAgMlileg; 
Note 10 

4.9.20.6 Fatigue: -2.5;Fixed Frequency; 6.5 Date --- --- --- --- -- 
F= 25 min., 6o PAX. 5 

--- Post Shock and Fatigue Vibration(2) --- — Rp: --- — — • • - 200 . . --- WNW 
Test Bed Points: Beater-Cathode Leakage 

1131c-41001Tdo --- --- Ibk: --- --- --- --- 20 --- lade 
Ehk=-10011do --- --- lid:: --- --- --- --- 20 --- ulde 

Change in Transconduc- 
tsnos(1) of individual 
tubes 

--- --- art  --- --- --- --- 20 --- % 

--- Glass Strain: Note 11 6.5 I --- --- --- --- --- --- 

/nap. Allowable Defectives 
Ref. Test Conditions AQL(A) level per 

or Characteristic 'Syn. LIMITS Units 
Code 1st Combined Win. Nam. 

Senole Samples 

Acceptance Life Testa Note 8 

4.11.7 Heater Cycling Life Rfc7.0V; 1 min. on, 
Test: 4 sin. off;121kw140Vac; 

2.5 Code 
ii 

--- --- --- --- 

Ro1=8aulbs0;Note 12 

--- Stability Life Test: Shir-,1200Vdo;l1g1=1.08eg; 1.0 Code --- --- --- --- 
(1 hour) TA:Boon;Note 13 I 

4.11.4 Stability Life Test Change in Transconcbic- --- --- --- --- A p.  - 10 % 
Rod Points: tenoe(1) of individual 

tubes 

--- Survival Rate Life Stability Life Test --- II --- --- --- --- 
Test: Conditions or equivalent; 

ThcRoon;Notes 14,15 

4.11.4 Survival Rate Life Continuity and Shorts 0.65 --- — ___ ___ — --- 
Test Ind Pointe: (/operatives) 

Transocuductance(1) 1.0 --- — — ft: 3750 — =hos 

IAN-5840, 6205 
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Ike. list Oooditioss IQL(%) 
Insp. 
Level 

Or 
Cod* 

Allowable Defectives 
per 
* riot/a Syn. LISTS Units 

1st 
Sample 

Combined 
Samples Samples 

Min. Max. 

nosarstanims Life tots Mote efdastd1 

4.11.3 IntessUstant Life Stability Life Taut --- --- --- --- --- --- --- --- 
Tests Conditions;T Envelope. 

/.2200C mins Motes 16,17; 
1000 Hour laqvirements 
do not apply 

4.11.4 Intermittent Life Test Mots 18 
loSPulitoi(500 Hours): Inoperatives;Noto 19 --- --- 1 3 — 
Moto 16 arid Current — — 1 3 Iola 0 -0.8 mAdc 

Hester Currant 
Clangs in Transconcluc- 

--- --- 2 5 Ifs 158 164 NA 
--- --- 1 3 &tat — 20 % 

tanc.s(1) of individual 
tubes 
Tranacondactancs(2) --- --- 2 5 „De --- 15 % 
Beater-Cathode Leakage [has 

Els1P4100Tdc --- --- Ibis: --- 10 uAdc 
Eb10-100Tdc 2 5 Ihk: --- 10 obit 

Insulation of Electrodes 
gall it: 50 --- Deg 
p-all --- --- 2 5 it: 90 --- Meg 

Transcondnotence(1) 
average change 

--- --- --- --- Avg . am 
at ' 

--- 15 % 

Total Defectives --- _-- 4 8 --- --- --- --- 

4.114 Dxformation Life Test: Intermittent Life Test 
(1000 Hours) Canditionsinotes 17, 

20,21 

Packaging Information 

4.9.18.1.1. Carton Drop: (d) Package Group 1; 
Carton Si.. C 

Caution to Electra: Somitimant Dosimn re. Special attention should be given to the temperature at which the tubes are to 
to operatol. Reliability will be soriously impaired it =dams envelops temperature is exceeded. The life expectancy say be 
reduced if amditions other than those specified for life test are imposed on the tubs and will be reduced appreciably if absolute 
Neradamam ratings are exceeded. Hoth reliability and performance will be jeopardised if filament voltage ratings are exceeded. 
Life and reliability of perfornancs are directly related to the degree that regulation of the heater voltage is maintained at its 
center rated valve. 

Note ls The reference point for heater-cathode (suppressor mhos applicable) potential shall be the positive terminal of the 
*Maeda resistor, salsas otherwise specified. 

Mote 2: If altitude rating is exceeded, reduction of instantaneous voltages (13f, excluded) may be required. 

The Ate, foe the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Inoperative' 
and Mechanical dull be one (1) percent. A tubs having one (1) or more defects shall be counted as one (1) defective. 

Inspection Level II doll apply. 

Mote 4: Variables Sampling Procedure: 

lest for Lot-Aver:see Ascemnamoe: 

Select a 35 tabs sample at mica from the lot. Libor these tubes consecutively. 

Detandmes the mmarical average valve of the characteristic specified on the specification sheet of the 35 
tabs sample. If this vales is on or above the LILL and on or below the UAL, accept far Lot Average. 

Tort for Lot Disosseion Acceptance: 
Divide the 35 tubs sample into saran (7) consecutive alb-groups of five (5) tubes each. Determine the range, 

16 of sash smb-groop for the measured characteristic specified on the Specification Shoat. 

Compote the namarical average of the itvaluos which is equal to 17. If 'Els equal to or less thin the ALD, 
accept far Lot Dispersion. 

Min teat shall be condnoted as the initial lot and thereafter as a lot approximately every 30 days. Once a lot 
has passed, the 30-day rule shall apply. In the event of lot failure, the lot shall to rejected and the succeeding 
lot shall be subjeat•d to this test. ica—sig-105, saw'e size code letter P shall apply. 

Note 6: Mere shall be no widows of arming or corona between anode pins and adjacent pins with no other voltages applied. 

IAN-5840, 6205 
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Mete 7: For vibration tests, the impedances of the plats aid screen voltage supplies shell not exceed that of a 40 of 
capacitor at 10 cps. 

Note Os Destructive tests: 

Tubes subjected to the following destructive tests are not to be accepted under this specification 

4.9.5.3 
4.9.20.5 
4.9.20.6 
4.11.7 
4.11.5  

Submin.ature Lead Fatigue. 
Shock. 
Fatigue. 
Heater Cycling Life Test. 
Intermittent Life Test. 

Mote 9: When a manufacturer submits tubes for qualification appro►al, five extra tube, shall be submitted for lead fatigue 
testing. These may be electrical rejects. 

Mote 10: 

Note 11: 

leads may be clipped for application of voltages during impact. 

Glass strain procedure: - All tubes submitted to this shall have been sealed a minimum of 48 hours prior to conducting 
this test. All tubes shall be at room temperature. The entire tubs shall be immersed in water not less than 8500  for 
15 seconds and immediately thereafter immersed in water not more then 59C for 5 seconds. The volume of water shall be 
large enough that the f,zperature will not be appreciably affected by the test. The method of sutmersion shall tie in 
accordance with Drawing p245 JAM, and such that &minima of heat is conducted away by  the bolder used. The tubes 
shall be placed in the water so that no contact is made with the containing vessel, nor shall the tubes contact each 
other. After the 5-second sutmersion period, the tubes shall be removed and allowed to dry at room:temperature on a 
wooden surface. After drying at room temperature for a period of 48 hams, the tubes shall be inspected end rejected 
for evidence of air leeks. Electrical rejects other than inoperatives may be used in the performance of this test. 

Note 12: The regulation of the heater voltage supply shall be not more then 3.0 percent. This test shall be made an a lot by 
lot basis. A failure or defect shall consist of an open heater, open cathode circuit, or a heater-cathode short. 

Mote 13: Stability Life Test: 

a. Life test samples shall be selected from a lot at random in such amender as to be representative of the lot. 
If such selection results in a sample containing tubes which are outside the initial specification sheet limits 
for the relevant life test end point characteristics, such tube shall be replaced by randomly selected accept-
able tubes. 

b. Serially mark all tubes from the sample. 

c. Record referenced characteristic measurements after a maxima, operation of 15 minutes at specified voltage end 
current conditions en the entire sample. 

8. Operate at life test conditions for one (1) hour (plus 30 minutes, minus 0 minutes). Life test shall be conducted 
as per paragraphs 4.11 and 4.11.5, MIL-E-1, except that the following shall be substituted for the third sentence 
of 4.11: The mean electrode potentials, except heater or filament, Bey be established at values differing by not 
more than 5% from the specified values provided the same average electrode dissipations are obtained that occur 
with the specified voltages. Fluctuations of all voltages including heater or filament voltage shall be as small 
as practical. 

e. Record referenced characteristic measurements at the end of this test period. Referenced characteristic 
measurements shall be taken immediately following the test or tubes shall be preheated 15 minutes under specified 
test voltage and current conditions, and immediately measured. The 15 minute, preheat shall be considered as part 
of the test time. 

f. A defective shall be defined as a tube having a change in referenced characteristic greater than that specified 
on the specification sheet. 

A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, Vibration, 
and Low Pressure Voltage Breakdown tests. 

Note 14: MEANS CF ASSURING SURVIVAL RATE - The procedure for assuring the maintenance of a desirable quality level in terse of 
early life survival consists of a series of normal, reduced, and tightened inspection plans for use at 100 hours. The 
sample size is dependent upon lot size, and the transfer between normal, reduced, and tightened inspection is dependent 
upon quality history. 

The selection of inspection scheme and sampling plan shall be in accordance with Inspection Instructions for Electron 
Tubes paragraph 5.3.4.2 through 5.3.4.3.1.3 inclusive except that paragraph 5.3.4.2.2 shall be modified by deleting 
the last part of the first sentence which states "....or if no lot in the last 20 lots inspected shall have been declared 
nonconforming for life test qualities." At the manufacturer's option, reduced inspection may be used if no lot in the 
last ten (10) lots inspected have been declared nonconforming. 

INSPECTION PROCEDURE 

a. Select sample in accordance with Mote 13,  paragraph (a). 

b. Tubes to be tested at 100 hours as provided in MI ,1,1(4.7.5). when any 
test shall be repeated. When any short indication is again obtained the 

c. Determine the number of defective tubes at the 100 hour period. 

d. If more than the allowable number of defectives occur, declare the lot n 

e. A resubmitted lot must be subjected to all Measurements Acceptance Tests 
and Low Pressure Voltage Breakdown tests. 

tap-short indication is obtained, the 
tube will be rejected as an inoperative. 

onconforwing. 

except Mechanical Inspection, Vibration, 

JAN-5840, 6205 

Page 4 of 6 



CV3929 RAIL-H-1/140B 
5 August 1966 

Note is, For iterviral Pate Life Test, the equivalent ittabdlitylife Toot conditions shall be interpreted es having the IMO 
heater voltage (If) and beater-cathode voltage (ak) as the Stability Life Teat; end the 84MO interruptions of MIL-NAL 
paragraph 4.11.5 as the Intermittent Life Test. The electrode voltages shall be such that the elossat dissipatiems 
are net lass than 80 percent, nor more then 100 percent of Stability Life Teat plate dissipation. these voltages ars 
to be matatidmed edible the limits of plus 200, minus 50 priest of the Stability Lit. lest voltseme. 

Nets 161 intermittent Life Tests: 

a. The first 20 tubes of the Stability Life Test sampler:deb meet the messurementa acceptance test limits for tbree 
characteristics specified as Intermittent Life Test End Points sha.11 be used for the Intermittent Life Test sample. 
In the event that a sicced Stability Life Test sample is used, the first 20 tubes free that ample which meet the 
above conditions shall be used. 

b. In the event of failure of the first sample on Intermittent Life Test, take a completely fresh sample (MIL.STD,10, 
sample else cote latter I) mod stabilise it in accord:one with the conditions of the Stability Life Test. Them 
select from it the first 40 tubes which meet the measurements acceptance test limits for those tharaeteristies 
specified as Intermittent Life Test End Points. 

ashiect these 40 tubes to the Intermittent Life Test. Acceptance .hall then be based on combined restate 
from the first and second samples. 

c. As en alternate method, the manufacturer may select his life test sample es described in Note 13, paragraph (a). 

d. Life test shall be conducted as per paragraphs 4.11, end 4.11.5, MIL-8-1, except that the following shall be 
sutotituted far the third sentence of 4.11: The mean electrode potentials, except heater or filament say be 
established at values :tittering by not sore then 5% from the specified values provided the same average electrode 
dissipations are obtained that occur with the specified voltages. Fluctuations of all voltages including 
heater or filament voltage shall be as small as practical. 

o. Regular Life Test 

1. Regular Life test shell be conducted for 1000 hours. 

2. Degas, life test acceitanoe shall be on the basis of the 500 end 1003 hours requirements as indicated 
on Specification Sheet. 

3. Regular life test shall be in effect initially and shall continue in effect until the eligibility criteria 
for the Reduced Hours Life Test have been mat. 

t. Reduced Hours Life Test: 

1. Reduced Hours Life Test shall be conducted for 930 hours and acontance shall be based on the 500 hour 
end point limits. 

2. Eligibility for Reduced Hours Life Tester No lot failure due to the 1000 hour life test has occurred in the 
preceding three (3) consecutive lots. 

3. Lass of eligibility for Reduced Hours Life Test: Two (2) or more 500 hour life test lot failures occurring 
in the last three (3) consecutive lots. 

g. The life test sample shall be read at the following times: 

o hours 
500 hours (plus 48 hours; minus 24 hours) 

1000 hours (plus 48 hours; sinus 24 hours; when in faros) 

Additional reeding periods may be used at the discretion of the electron tube manufacturer. 

h. Acceptance Criteria: The lot shall be considered satisfactory for acceptance provided that the specified aUswable 
defects are not exceeded and the change of the average of any charae6eristic in the Life test sample specified for 
life test control of averages is not exceeded.' The average percentage ohmage shall be ascertained from the deter. 
urination of the individual changes for each tube in the life test sample from the ere (0) hour value for the 
referenced characteristic or characteristics. For purposes of computation of this average percentage change, the 
absolute values of the individual changes for each tube in the life test sample shall be used. Any tubs found 
inoperative during life testing shall not be considered in the calculation of this average. 

i. A resubmitted lot must be subjected to all Measurement. Acceptance Meets except Mechanical Inspection, Vibrative, 
and Law Pressure Voltage Breakdown. 

.1. Not more than one (1) accidental breakage shall be allowed in the lite test sample. In the event that cos (1) 
life test tube is accidentally broken, acceptability of the life test sample shall 1m based upon the remaining 
tubas in the simple provided that the broken tube was not Maoism to to a defective. 

Note 17: Envelope Temperature is defined as the , temperature indicated when using a thermocouple of #40 BS cr smaller 
diameter elements welded to of .025 rood diameter phosphor breams placed in contact with the sorelape. 

Not. 18: Order for evaluation of life test defects.- If a tube is defective for more thin ono attribute characteristic, 
toe tharecteristat appearing rim in tad Life Test Ind Points shall constitute the failure. 

Note 191 An inoperative as referenced in Life Test is defined as a tube having ems (1) or more of the following defects: 
discontinuity (Ref. 1030E-1, par. 4.7.1), shorts (Ref. 1IL41-1, par. 4.7.2), air leaks. 

Note 20: On Informetion Life Tests, read same characteristics as Intermittent Life Test. Limits do not apply. Six copies of 
these data shall be forwarded to the Armed Services Electron Tube Committee upon request. 

Page 5 of 6 
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Note 21: This life test shall be conducted on a minimum of one sample of ten tubes each month of production. Ibis sample shall 
be selected as the first ten serially marked, noninoperative tubes from a completed Intermittent Life Test sample. 
This life test shall be classified as a destructive test. Read at 1000 hours. 

Note 22: Types 5840 and 6205 are the same except for suppressor grid and cathode connections. The Ec3 colon in the beading 
applies only to type 6205. Type 6205 has not been designed for control or gating purposes using the number 3 grid. 

Note 23: Transconductance(2) is the percent change in Transconductance(1) of an individual tube resulting from the change in Ef. 

Note 24: Prior to this test tubes shall be preheated 5 minutes at conditions indicated below. Test within three seconds; after 
preheating. Three-minute test is not omitted. Grid Emission shall be the last test performed =the sample selected 
for the Grid Emission test. 

Et gel Nc2 Ec3 Nb lac R4 
Vdc Vic Vdc Vdc ohms Meg 

7.5 0 100 0 100 150 1.0 

Note 25: Reference specification shall be of the issue in effect on the date of invitation for bid. 

SAN-5840, 6205 
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SPECIFICATION MOS/CV.3930 incorporating NI11-8-1/172B. 

ISSUE No. 1. DATED 1.2.58. 

To be read in conjunction with K1006 and B8.448. 

SECURITY 

SPECIFICATION VALVE  

Unclassified Unclassified 

Page A. (No. of Pages 1 t 6) 

MINISTRY OF SUPPLY D.L.R.DWR.A.E. 
Valve Electronic  CV 39 30 

TYPE OP VALVE:- Sub-miniature Triode Oscillator 
with flying leads. 

CATHODE:- Tnairectly heated. 

MARKING 

5718. Additional 

See K100V4. 

Marking 
ENVELOPE:- Glass. 

PROTOTYPE:- 5718 

WINGS BASS 

(All limiting values are absolute) Bs.444/B8p/P. 

NOTES 

Heater Volts CV 
Heater Current (In& 

6.3 
150 CONNECTORS 

Max. Operating Anode Voltage 165 
'Max. Anode Dissipation W 

r 
0.9 PIN ELECTRODE 

Max. Negative Grid Voltage V 55 
Max. Anode Current (m& 22 
Max. Heater Cathode Voltage (V 200 1 Grid g 
Max. Bulb Temperature (°C 220 2 

3 
No connection 
Heater h 

4 No connection 
Typical Operating Conditions 5 Cathode k 

100 6 Heater h 
No connection Anode Voltage (1 7 Anode Current (m& 8.5 8 Anode a 

Mutual Conductance (mitiV 5.8 
Amplification Factor 27 

CAPACITANCES(pP) NOTE A DIHENSIONS(mm) 

Cag /10111 
Oin nom. 

145 
2.2 

DIRIENSIONS MIN. MAX. 

Cout (nom.) 0.7 "A" Seated Height 34.92 
"C" Diam. 9.3 10.16 

NOTES 

A. Without screen. 

Z.16368.R. 



C V 3930 
MIL-E-1/172B 
5 August 1955 
SUPERSEDING 
MIL-E-1/172A 
26 October 1954 

=Lam 'MILITARY SPECK ..,ATION SHEET 

ELECTRON TUBE, RECEIVING, TRIODE. SUBMINIATURE 

SAN-5718 

This specification Sheet forms a part of the latest issue of .11itary Specification MIL-E-1. 

Description: Triode, 500 Mc, Medium Mu 

IgILDER: 
F V 

Eb Ec Ehk Rk Rg Ib Ic 
3 Absolute Vdc Vdc v ohms Meg lade mAdc w 

Pp T Envelope Alt 
°C ft 

Maximum: 6.6 165 0 200 --- 1.2 22.0 5.5 0.9 +220 60,000 
Note 2 

Minimum: 6.0 --- -55 --- - - --- --- --- --- - 

Teat Cond.: 6.3 100 0 0 150 --- 
Motel Note 1 

Cathode: Coated Unipotential 
Base: Sutadniature-8 Pin with long leads 

Pin No.: 1 2 3 4 5 6 7 8 
Element: g no h nc k h no p 

he followingtest bal be erformed: 

Diameter: 0.400 in. max. 
Height: 1.375 in. max. 

Envelope: T-3 

For the purposes of inspecti0704 use applicable reliable paragraphs of MIL-E-1 and Inspection Instructions for Electron Tubes. 
For miscellaneous requirements. see Paragraph 3.3. Inspection Instructions for Plectron Tubes. 

Insp. 
Ref. Test Conditions AUL(%) Level Sym. LIMITS Units 

or Min. LAL Bogie UAL Max. ALD 
Code , 

GuaLificattonLoproval Tests 

3.1 Qualification Approval: Required for JAN Marking --- --- 

--- Cathode: Coated Unipotential --- -- 

3.4.3 Base Connections: --- -- 

Measurements Acceptance Tests. Part 1. Note 3 

4.10.8 Heater Current: Note 4 _-- - If: --- 144 150 156 --- 12 mA .1(- 

4.10.8 Heater Current: 0.65 II If: 140 --- --- --- 160 mA 

4.10.15 Heater-Cathode Leakage: Ehic-i-100Vdc 0.65 II Ilk:  --- --- --- --- 5 ---uAdc 
Ehk=-100Vdc Ihk: --- ___ - ___ 5 --- uAdc 

4.10.6.1 Grid Current: Eb=150Vdc;Rk=380; 0.65 II Ic: 0 --- --- --- -0.4 --- rade 
Rg=1.0Meg 

4.10.4.1 Plate Current(1): Note 4 --- --- Ib: --- 7.5 8.5 9.5 --- 3.0 autdcl 

4.10.4.1 Plate Current(1): 0.65 II Ib: 6.0 --- --- --- 11.0 --- mAdc 

4.10.4.1 Plate Current(2): Ec=-7.0Vdc;Rk=0 0.65 II Ib: --- --- --- --- 100 --- uAdc.w 

4.10.9 Itansconductance(1): Note 4 --- --- Sm: --- 5400 5800 6200 --- 1150 umhos. 

4.10.9 Transconductance(1): 0.65 II Sm: 4800 --- --- --- 6800 --- umhos 

4.7.5 Continuity and Shorts 0.4 II --- --- --- --- --- --- (Inoperatives): --- 

4.9.1 Mechanical: Envelope (8-1) 

Measurements Acceptance Teets. Part 2 

4.8.2 Insulation of Electrodes: gall R: 100 Meg 
P-0-11 2.5 I R: 100 Meg 

4.10.4.1 Plate Current(3): F.,--4.0Vdc;Rk 2.5 I Ib: 20 nAdc.4 
4.10.9 Transconductance(2): Ef=5.7V;Note 22 2.5 I isS :m - 10 ---% 

4.10.6.2 Grid Elission: Et4,51414=-7.0Vdc; 2.5 I Ic: 0 --- --- --- -0.4 --- lade 
Rg=1.taiegiNote 23 

Page 1 of 6 IAN-5'718 
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Ref. Test Conditions AQL(%) 

Inep. 
Level 
Or 

Code_ 

Syn. Mita 
Min. LAL Bogie ill Max. ALB 

Measurement:: Acceptance Teets Part 2(Contd) 

4.10.3.2 IF Noise: Esig=50mVac;Ec=-4.0Vdc; 2.5 I EB: --- __- _-- --- 17 — VD 
Bk=0;Rg=0.1MeaRpD.01 
Meg 

4.10.11.1 Amplification Factor: 6.5 IA Mu: 23 --- --- --- 31 --- 
4.10.2.2 Power Oscillation: F=500Me;Eb7.150Vdc; 6.5 14 Po: 600 --- --- --- --- --- id Rg/Ib-OmAdo 

4.10.14 Capacitance: No Shield Cgp: 1.1 --- --- --- 1.8 — not 
No Shield 6.5 Code Cin: 1.6 --- --- --- 2.8 --- umf No Shield F Cout: 0.5 --- -- --- 0.9 --- lalf 

--- Low Pressure Voltage Pressur:55±51mHg.; 6.5 Note --- --- --- --- --- --- --- 
Breakdown: Voltage=300Vac;Note 6 5 

4.9.20.3 Vibration(1): No Voltages;Post Shock 
and Fatigue Test End 

10.0 Note 
5 

--- --- --- --- --- --- 

Points apply 

4.9.19.1 Vibration(2): R1:10,000;Ck=1000nf; 2.5 I gp: --- --- --- --- 25 --- mVac 
F=40cps;G=15;Note 7 

Degradation Rate Acceptance Testa Note 8 

4.9.5.3 Subminiature Lead Note 9 2.5 Code --- 4 ___ _-- -- __- ___ arcs 
Fatigue: F 

4.9.20.5 Shock: Hammer angle=30.; 20 — — — --- — — — -- 
Ehk=+100Vdc;Rg=0.1Meg; 
Note 10 

4.9.20.6 Fatigue: W.5;Fixed Frequency; 6.5 Note --- --- --- --- --- --- --- 
F=25min., 60max. 5 

--- Poet Shock and Fatigue Vibration(2) --- --- I:p: --- --- --- --- 100 --- mVac 
Test End Points: Heater-Cathode Leakage 

Ehk--:100Vdc --- --- Ihk: --- --- --- --- 15 --- uAdc 
Thk=-100Vdc --- --- Ihk: --- --- --- --- 15 --- uAdc 

n Transconduc- 
tance(1

i 
of individual 

tubes 

--- --- Aim:  %Change --- --- --- --- 15 --- 

-- Glass Strain: Note 11 6.5 I --- --- --- --- --- --- --- 

Insp. Allowable Defectives 
Ref. Teat Conditions AQL(%) Level per 

Or Characteristic Sym. LIACTS units 
Code let Combined Min. Max. 

Sample Samples 

Accentmnce Life Tests Note 8 

4.11.7 Heater Cycling Life Ef=7.0V;1 min. on, 
Test: 4 min. off:Elak=140Vac; 

2.5 Code 
H 

--- --- --- --- --- 

Ec=E6=0;Note 12 

-- Stability Life Test: EhIP=i-200Vdc:Rg=1.0Meg; 1.0 Code --- --- --- --- -- 
(1 Hour) TA=Room;Note 13 I 

4.11.4 Stability Life Test Change in Transconduc- 
End Points: tance(1) of individual 

— — — --- 
16" 

--- 10 % 

Vibes 

--- Survival Rate Life Stability Life Test Con- --- II --- --- — -_- --- 
Test: ditions or equivalent; 

TA.Boom;Notes 14,15 

4.11.4 Survival Rate Life Continuity_and Shorts 0.65 --- --- --- ' --- --- --- 
Test End Points: (Inoperatives) 

Transconductance(1) 1.0 --- --- --- Sm: 4500 --- mhos 
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Ref. Test Conditions AQL(%) 
Insp. 
Level 
Or 

Code 

Allowable Defectives 
per 

Characteristic Sym. LIMITS Units 
1st 
Sample 

Combined 
Samples 

Min. Max. 

4.11.5 

4.11.4 

Acceptance Life Tests(Contd) 

— 

--- 
--- 
--- 
--- 

--- 

— 

--- 

— 

--- 

--- 
--- 
--- 
--- 

--- 

__ 

-__ 

--- 

_-- 

--- 

1 
1 
2 
1 

2 

2 

2 

--- 

4 

--- 

3 
5 
3 

5 

5 

5 
--- 

8 

--- 

Ic: 
If: 

Aga, 

s. 
4216Ef: 

Ihk: 
mkt 

R: 
R: 

Avg.INtm: 

--- 

--- 

-- 
0 

138 
--- 

--- 

--- 
--.. 

50 
50 
--- 

--- 

--- 

-0.6 
164 
20 

15 

10 
10 

— 
— 
15 

— 

nix% 
EA 
% 

% 

wkic 
mAde 

Meg 
Meg 
% 

3
- 

Intermittent Life Stability Life Test 
Test: Conditions;T Envelope= 

+220°C min;Notee 16,17; 
1000 hour requirements 
do not apply 

Intermittent Life Note 18 
Test End Points; Inoperatives;Note 19 
(500 Hours): Grid Current 
Note 16 Heater Current 

Change in Transcdbduc- 
tance(1) of individual 
tubes 
Transconductance(2) 
Heater-Cathode Leakage 

Ehk=1-100Vdo 
Ehk=-100Vdc 

Insulation of Electrodes 
g-all 
P-%11

_-- 

Transconductance(1) 
average change 

Total Defectives 

4.11.5 Information Life Test: Intermittent Life Test 
(1000 Hours) Conditiona;Notes 17,20, 

21 

4.9.18.1.1 

Packaging Information 

Carton Drop: (d) Package Group 1; 
Carton Size C 

Ca ion to Electron Equipment Design Engineers. Special attention should be given to the temperature at which the tubes are 
to be operated. Reliability will be seriously impaired if maximum bulb temperature is exceeded. The life expectancy may be 
reduced if conditions other than those specified for life test are imposed on the tube and will be reduced appreciably if ab-
solute maxims= ratings are exceeded. Both reliability and performance will be jeopardized if filament voltage ratings are 
exceeded. Life and reliability of performance are directly related to the degaee that regulation of the heater voltage is 
maintained at its center rated value. 

Note 1: The reference point for heater-cathode potential shall be the positive terminal of the cathode resistor, unless 
otherwise specified. 

Note 2: If altitude rating is exceeded, reduction of instantaneous voltages (Ef, excluded) may be required. 

Note 3: The AWIL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding 
inoperativee and mechanical shall be one (1) percent. A tube having one (1) or more defects shall be counted 
as one (1) defective. mIL-sro-l05, Inspection Level II shall apply. 

Note 4: Variables Sampling Procedure: 

Test for Lot-Average Acceptance: 

Select a 35 tube sample at random from the lot. Number these tubes consecutively. 

Determine the numerical average value of the characteristic as specified on the specification sheet of 
the 35 tube sample. If this value is on or above the LAL and on or below the UAL, accept for Lot Average. 

Test for Lot Dispersion Acceptance: 
Divide the 35 tube sample into seven (7) consecutive sub-groups of five (5) tubes each. Determine the 

range, 8, of each sub-group for the measured characteristic specified on the Specification Sheet. 

Compute the numerical average of the R values which is equal to R. It R is equal to or less than the 
ALD, accept for Lot Dispersion. 

Note 5: This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 days. Once a 
lot has passed, the 30-day rule shall apply. In the event of lot failure, the lot shall be rejected and the 
succeeding lot shall be subjected to this test. MIL-STD-105, sample size code letter F shall apply. 

Note 6: There shall be no evidence of arcing or corona between anode pins and adjacent pins with no other voltages 
applied. 
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note 7: For vibration tests, the impedance of the plate voltage supply shall not exceed that of a 40 of capacitor 
at 10 cps. 

Note 8: Destructive tests: 

Tubes subjected to the following destructive tests are not to be accepted under this specification 

4.9.5.3 Subminiature Lead Fatigue. 
4.9.20.5 Shock. 
4.9.20.6 Fatigue. 
4.11.7 Heater Cycling Life Test. 
4.11.5 Intermittent Life Test. 

note 9: When a manufacturer submits tubes for qualification approval, five extra tubes shall be submitted for lead 
fatigue testing. These may be electrical rejects. 

Note 10: Leads may be clipped for application of voltages during impact. 

mote 11: Glass strain procedures - All tubes submitted to this shall have been sealed a minimum of 48 hours prior to 
conducting this test. All tubes shall be at room temperature. The entire tube shall be immersed in water 
not lees than 85°C for 15 seconds and immediately thereafter immersed in water not more than 5°C for 5 seconds. 
The volume of water shall be large enough that the temperature will not be appreciably affected by the test. 
The method of submersion shall be in accordance with Drawing #245 IAN, and such that a minimum of heat is con-
ducted away by the holder used. The tubes shall be placed in the water so that no contact is made with the 
cont.iwtog vessel, nor shall the tubes contact each other. After the 5-second submersion period, the tubes 
shall be removed and allowed to dry at room temperature on a wooden surface. After drying at room tempera-
ture for a period of 48 hours, the tubes shall be inspected and rejected for evidence of air leaks. Elec-
trical rejects other than inoperatives may be used in the performance of this test. 

mote 12: The regulation of the heater voltage supply shall be not more than 3.0 percent. This test shall be made on 
a lot by lot basis. A failure or defect shall consist of an open heater, open cathode circuit, or a heater-
cathode short. 

Stability Life Test: 

a. Life test samples shall be selected from a lot at random in such a manner as to be representative of the 
lot. If such selection results in a sample containing tubes which are outside the initial specification 
sheet limits for the relevant life test end point characteristics, such tubes shall be replaced by ran-
domly selected acceptable tubes. 

b. Serially mark all tubes from the sample. 

0. Record referenced characteristic measurements after a maximum operation of 15 minutes at specified voltage 
and current conditions on the entire sample. 

d. Operate at life test conditions for one (1) hour (plus 30 minutes, minus 0 minutes). Life test shall be 
conducted as per paragraphs 4.11 and 4.11.5, MIL-E-1, except that the following shall befsubstituted 
for the third sentence of 4.11: The mean electrode potentials, except heater or filament, may be established 
at valves differing by not more than 5% from the specified values provided the same average electrode 
dissipations are obtained that occur with the specified voltages. Fluctuations of all voltages including 
heater or filament voltage shall be as small as practical. 

e. Record referenced characteristic measurements at the end of this test period. Referenced characteristic 
measurements shall be taken immediately following the test or tubes shall be preheated 15 minutes under 
specified test voltage and current conditions, and immediately measured. The 15 minutes preheat shall be 
considered as part of the test time. 

f. A defective shall be defined as a tube having a change in referenced characteristic greater than that 
specified on the specification sheet. 

g. A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, 
Vibration, and Low Pressure Voltage Breakdown tests. 

MEANS OF ASSURING SURVIVAL RATE - The procedure for assuring the maintenance of a desirable quality level in 
terms of early life survival consists of a series of normal, reduced, and tightened inspection plans for use 
at 100 hours. The sample size is dependent upon lot size, and the transfer between normal, reduced, and 
tightened inspection is dependent upon quality history. 

The selection of inspection scheme and sampling plan shall be in accordance with Inspection Instructions 
for Electron Tubes paragraph 5.3.4.2 through 5.3.4.3.1.3 inclusive except that paragraph 5.3.4.2.2 shall be 
modified by deleting the last part of the first sentence which statesv....or if no lot in the last 20 lots 
inspected shell have been declared nonconforming for life test qtmlities.• At the manufacturer's option, 
reduced inspection may be used if no lot in the last ten (10) lots inspected have been declared nonconforming. 

INSPECTION PROCEDURE  

a. Select sample in accordance with Note 13, paragraph (a). 

b. Tams to be tested at 100 hours as provided in MIL-E-1(4.7.5). When any tap-short indication is obtained, 
the test shall be repeated. When any short indication is again obtained the tube will be rejected as 
an inoperative. 

c. Determine the number of defective tubes at the 100 hour period. 

TAN-571-.8 Page  4 of 6 
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Note 110 d. If more than the allowable number of defectives occur, declare the lot nonconforming. 
(Contd) 

e. A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, 
Vibration, and Low Pressure Voltage Breakdown tests. 

Note 15s For Survival Rate Life Teat, the equivalent Stability Life Test conditions shall be interpreted as having the 
same heater voltage (Ef) and heater-cathode voltage (lhk) as the Stability Life Teat; and the same interruptions 
of MII,E-1 paragraph 4.11.5 as the Intermittent Life Test. The electrode voltages shall be such that the element 
dissipations are not less than 80 percent, nor more than 100 percent of Stability Life Test Plate Dissipation. 
These voltages are to be maintained within the limits of plus 200, minus 50 percent of the Stability Life Teat 
voltages. 

Note 16, Intermittent Life Tests:  

a. The first 20 tubes of the Stability Life Test sample which meet the measurements acceptance test limits 
for those characteristics specified aa Intermittent Life Test End Points shall be used for the Intermittent 
Life Test sample. In the event that a second Stability Life Test sample is used, the first 20 tubes from 
that sample which meet the above conditions shall be used. 

b. In the event of failure of the first sample on Intermittent Life Teat, take a completely fresh sample(WIL-STD. 
105 sample size code letter I) and stabilize it in accordance with the conditions of the Stability Life Teat. 
Then select from it the first 40 tubes which meet the measurements acceptance teat limits for those charac-
teristics specified as Intermittent Life Teat End Points. 

Subject these 40 tubes to the Intermittent Life Test. Acceptance shall then be based on combined results 
from the first and second samples. 

c. as an alternate method, the manufacturer may select his life test sample as described in Note 13, paragraph (a). 

d. Life test shall be conducted as per paragraphs 4.11, and 4.11.5, MIL-S-1, except that the following shall be 
substituted for the third artence of 4.11: The seen electrode potentials, except heater or filament say be 
established at values differing by not more than 5% from the specified values provided the same average elec-
trode dissipations, ere obtained that occur with the specified voltages. Fluctuations of all voltages including 
heater or filament voltage shall be as small as practical. 

a. Regular Life Test 

1. Regular Life test shall be conducted for 1000 hours. 

2. Regular life test acceptance shell be on the basis of the 500,and 1000 hours requirements as indicated 
on Specification Sheet. 

3. Regular life test shall be in effect initially apd shall continue in effect until the eligibility criteria 
for the Reduced Hours Life Test have been met. 

f. Reduced Hours Life Tests 

1. Reduced Hours Life Test shall be conducted for 500 hours and acceptance shall be based on the 500 hour 
end point limits. 

2. Eligibility for Reduced Hours Life Tests: No lot failure due to the 1000 hour life test has occurred in 
the preceding three(3) consecutive Iota. 

3. Loss of eligibility for Reduced Hours Life Tests Two (2) or more 500 hour life test lot failures occurring 
in the last three (3) consecutive lots. 

C. The life test sample shall be read at the following times: 

0 hours 
500 hours (plus 48 hours; minus 24 hours) 

1000 hours (plus 48 hours; minus 24 hours; when in force) 

Additional reading periods may be used at the discretion of the electron tube manufacturer. 

h. Acceptance Criteria; The lot shall he considered satisfactory for acceptance provided that the specified 
allowable defects are not exceeded and the change of the average of any characteristic in the life test sample 
specified for life test control of averages is not exceeded. The average percentage change shall be ascertained 
from the determination of the individual changes for each tube in the life test sample from the zero (0) hour 
value for the referenced characteristic or characteristics. For purposes of computation of this ev-rage percentag 
Change, the absolute values of the individual changes for each tube in the life taut sample shall be used. Any 
tube found inoperative during life testing shall not be considered in the calculation of this average. 

i. A resubmitted lot must be subjected to all Measurements acceptalm Tests except ,..ecnanical ins,ectipn, Vibration, 
and Low Pressure Voli.ge Breaedovn. 

j. Not more than one•(1) accidental Ireekage shall be allowed in the life test sample. In the event tnat one (1) 
life test tube is accidentally broken, acceptability of the life test sample shall be based upon the remaining 
tubes in the sample provided that the broken tube was not known to be a defective. 

Note 17: Envelope Temperature is defined as the hioest temperature indicated when using a thermccoupae of #40 85 or smaller 
diameter elements welded to a ring of .025 inch diameter phosphor brorae o3.ced in contact with the envelope. 

Note 18: Order ;or evaluation of life teat defects.- In the event that a tube is defective for sore than one attriLute cLWrsc- 
teristio, the characteristic uppeeriag first in the Life Test End Points shall constitute the failure. 

Note 19, An inoperative as referenced in Life Test is defined as a tube having one (1) or more of the following defects; 
.iscontinuity (Ref. par. 4.7.1), shorts (Ref. NIL-n-1, par. 4.7.2), air leaks. 
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Note 201 On Information Life Teats, read saws characteristics as Intermittent Life Test. Limits do not %ply. Sim 

copies of these data shall be forwarded to the Armed Services Electron Tube Committee upon request. 

Note 211 This life test shall be conducted on a miniva' of one sample of ten tubes each 'math of production. This 
sample shall be selected as the first ten serially marked, noninoperetive tubes from a completed Intermittent 
Life Teat sample. This life test shall be classified as a destructive test. Read at 1000 hours. 

Note 22i Transoonductence (2) is the percent change in Transconductance (1) of an individual tube resulting from the 
change in Sf. 

Note 231 Prior to this test tubes shall be preheated 5 minutes at conditions indicated below. Test within three (3) 
seconds after preheating. Three-minute teat is not permitted. Grid Emission shall be the last test performed 
on the sample selected for the Grid Emission test. 

Ef Sc Rh Rk Rg 
V Vdo Vdc ohms Meg 
7.5 0 100 359 1.0 

Note 21.1 Reference specification shall be of the issue in effect on the date of invitation for bid. 
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MINISTRY OF SUPPLY - DIRD/RHE VALVE ELECTRONIC 
 CV3 946 

Specification NOS/cV3946 SECURITY 
Issue 1 Dated 12th May, 1959 
To be read in conjunction with K1006 Specification Valve 

UNCLASSIFIED UNCLASSIFIED 

Indicates a change 

TYPE OF VALVE - Cathode Ray Tube MARKING 
DEFLECTION - Electrostatic 
FOCUS - Electrostatic See K1001/4 
CATHODE - Indirectly Heated Add 3WP1 
PROTOTYPE - 3WP1 
SCREEN - GG5 

BASE 

RATINGS AND CHARAC&RISTICS BS44012A 
Note 

All limiting values are absolute 
CONNECTIONS 

Heater Voltage (V 6.3 
Heater Current (A 0.12 Pin Electrode (4(.1) 
Max Anode 1 + 3 Voltage OKV 2.75 
Min Anode 1 + 3 Voltage (KV 1.0  
Max Negative Grid Voltage CV 200 1 Heater h 
Max Heater-cathode Voltage (V +180 2 Grid g 
Max Altitude (ft 30,000 3 Cathode k 

4 Anode 1 al 
CAPACITANCE (pF) 5 Internally 

min max Connected IC 
6 X Plate 1 X1 

Cathode /All Ck/R - 5.7 7 X Plate 2 X2 
Grid 1/All Cg1/R - 8.7 8 Anode 1 + 3 al + a3 
Xl/X2 - 3.3 9 I Plate 2 Y2 
Y1/12 

Oxl/Z2r) 
Cyl/y2 R) - 2.2 10 Y Plate 1 Y1 

X1/All except X2 
X2/All except X1 l 

Cx1/It(7-2 
- 7.2 
- 7.2 

11 Internally 
Connected IC 

Y1/All except Y2 Cx 
Cy2l/R(

/R(x
y2 _ 4.8 12 Heater h 

Y2/All except Yl Cy2/R(y1) - 4.8 
DIMENSIONS 

See drawing on page 3. 

NOTES 

Z.19133. 
CV3943/0L 



MIL-E-1/267B 
22 October 1957 

C V 394.6 SUPERSEDING 
MIL-E-1/267A 
20 November 1953 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, CATHODE RAY, ELECTROSTATIC DEFLECTION AND FOCUS 

JAN-3WP1 

This specification sheet forma a part of the latest issue of Military Specification haL-E-1. 

Ratings: Ef Eel ed Ebl Eb2 Rg Zd Ehk Alt. 
Absolute V Vdc vdc Vdc Vdc Meg Meg Vdc ft. 
Maximum 6.3+102 0 550 1100 2750 1.5 1.0 +180 30,000 41--- 
Minimum 

Test Cond.: 6.3 Adjust Focus 1500 

Fluorescent Color: Per phosphor **Persistence: Per phosphor 

For miscellaneous requirements, see Par. 3.3, Inspection Instructions for Electron Tubes. 

Ref. Test Conditions Min. Max.. 

3.1 Qualification Approval: Required for JAN Marking 

4.9.2.1 Dimensions: 

4.6.1 Preheating: 

4.5 Holding Period: 

4.9.18.1.2 Container Drop: (i) Package Group 4; 
Carton Size P 

4.10.8 *Heater Current: If: 540 660 mA 

4.12.1.1 *Anode No. 1 Current: Ec1.0 Ibl: -15 10 uAdc 

4.12.1.1 *Cathode Current: Light..? ft.L. Ik: --- 1000 uAdc 

4.12.1.2 Voltage Breakdoun: 

4.12.1.3 Voltage Breakdown: 
'7•04e.1- . A y 

4.12.2.1 Ar  Gas "Cross": 1184=i. 

4.9.12.1 **Low-pressure Voltage Note 4 
Breakdown: as.- 

4.12.3.1 *Base Alinement: 4.1D2, Pin No. 3 

4.12.3.7 *Angle Between Traces: 89 91 Degrees 

4.12.3.4 **Alinement, Neck and Bulb: Diem.: --- 1.63 Inches 

4.12.3.5 *Alinement, Base and Neck: 

4.12.4.1 **Cathode Illumination: 

4.12.4.2 *Stray Emission: Eb2=2750Vdc 

4.12.5.1 Blemishes: 

4.12.5.2 'p Light Output: Light: 7 ft.L. 

4.12.5.3 *Modulation: Light,•7 ft.L. AEc: — 50 Vdc 

Page 1 of 3 
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MIL-E-1/267B 

CV 3946 
Ref. Test Conditions Min. Max. 

4.12.6.1 *Line Width "A": Light=7 ft.L Width: --- .65 mm 

4.12.6.1 *Line Width "B": Light=7 ft.L. Width: --- .75 mm 

4.12.7.2 Spot Position: --- 10 am 

4.12.7.3 Spot Displacement: Displ.: --- 7 mm 

4.12.9 Grid Cutoff Voltage: Eco: -45 -75 Vdc 

4.12.10.2 *Focusing Voltage: Ebl: 247 465 Vdc 

4.12.11 *Deflection Factor: 1D2 DF: 62 76 Vic/in. 

4.12.11 *Deflection Factor: 3D4 DF: 43 52 Vdc/in. 

4.12.12 **Deflection Factor Uniformity: 

4.12.13.1 *Heater-cathode Leakage: 

4.12.13.2 Grid No. 1 Leakage: 

4.12.13.5 Anode No. 2 Leakage: 

4.10.14 **Capacitances: gl to all C: --- 8.7 uuf 
k to all C: --- 5.7 uuf 
D1 to D2 C: --- 3.3 uuf 
D3 to D4 C: --- 2.0 uuf 
D1 to all except D2 C: -- 7.2 uuf 
D2 to all except D1 C: --- 7.2 uuf 
D3 to all except D4 C: --- 4.8 uuf 
04 to all except D3 C: --- 4.8 uuf 

4.9.11 **Pressure: 

4.9.19.8 **Vibration: Width: --- 1 mm 

4.11.1.2 Life Test: Group D; Light-7 ft.L t: 500 -- hrs 
Eb2=2750Vdc 

4.11.4 Life Test End Point: Light=5i ft.L. 
Line Width "A" Width: --- .65 ma 
Line Width "B" Width: --- .75 mm 
Modulation A Et: --- 50 Vdc 

4.9.5 Torque: 

- - - Useful Scan: Focused Trace; Note 2 
102 Scan 2.50 --- in. 
3D4 Scan 2.25 --- in. 

- - - Pattern Distortion: Note 3 

Note 1: The construction of this tube shall be of the "zero Ibl" type and must be approved by a 
Service Laboratory prior to shipment of tubes. The following information and materials are 
to be forwarded with the four samples when application for qualification approval is made: 
(1) The gun drawing with significant dimensions 
(2) A sample of the gun to be used in manufacture of the tubes 

Note 2: 102 Scan + 1.25 in. minimum from tube face center. 3D4 Scan +1.125 in. minimum frog tube 
face center. 

Note 3: With a raster pattern the size of which is adjusted so that the widest points of the pattern 
just touch the sides of a square, 2.050 inches on a side, no point on these pattern sides 
will lie within an inscribed square, 1.950 inches on a side. 

Note 4: The test is made with maximum voltage applied to the base pins and/or deflection 
electrodes only and pressure of 30,000 feet (225 mmHg). Connections should be made in "Cm-- 
a manner that does not degrade the tube's electrical voltage breakdown characteristics. 
Satisfactory operation is the absence of arc-over and corona. 

Note 5: Reference specification shall be of the issue in effect on date of invitation for bid. 

Page 2 of 3 
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FLAT 0 0 
FACE D2 

A i - 0 IC iip a
l 
 s

2 
 

0 40 D4 

0 0 D3  

ill CD IC 
0® 

h 
KEY 

0a..
\ 

I 
-- 
REF DIMENSION 

Q....'-j) it  A 3±  

0 SEE NOTE 3 

B NOTE I 

C 11± 

D 11÷-1-4 

E 10.97 

F 4 4-±i 
9 G T6 

H -t R 

'I SEE NOTE 2 
• II CI II 

Note 1: The minimum useful screen radius shall not be less than 1-3/8 inches. 
Note 2; The base shall be a small shell duodecal 12— pin (B12-43). 
Note 3: The bulb shall he a .02.4R type. 
Note 4: All dimensions are in inches. 

Page 3 of 3 
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MINISTRY OF SUPPLY D. L. R. D. /R. A..E. VALVB BLEarRCUIC CV3986 
SPECIFICATION ELSA/CV.3986 incorporating SECURITY 

MIL-E-4/188B 
ISSUE NO. 1 DATED 15.5.57 SPECIFICATION VALVE 
To be read in conjunction with 5.1006. 

TW OF VA.TVE - Subminiature Double Triode mum= 
with flying leads. 

CATHODE - Indirectly heated. 
See K.1001/4.. 

Additional Marking 6021 
ENWEWPE - Glass. 

PROTOTYPE - 6021. 

RATING BASS 
(All limiting values are absolute) 

NOTES PS. 4142/BaD/1" 

Heater Volts 07 6.3 Magna 
Heater Current mA. 300 
Max. Operating Anode Voltage V 165 
Max. Anode Dissipation W 0.7 A DUD  14MOMMIZ 
Max. Negative Grid Voltage V 55 A 
Max. Peak Anode Current rnt. 22 A 1 Anode (2) a" 
Max. Peak Grid Current mA. 5.5 A 2 Grid (2) g" 
Max. Heater-Cathode Voltage (V 200 3 Heater h 
Max. Burt Temperature (0C 220 4 Cathode 2 k" 

5 cathode (1) k' 
6 Heater h 

Typical Operating Conditions Note A. 7 Grid (1) g' 
8 Anode (1) a' 

Anode Voltage (V 100  Anode Current (mA. 6.5 
Mutual Conductance (mAIV 5.4. DININSIONS (mm) 
Amplification Factor 35 

Dimensions Min. Max. 

Capacitances (PF) "A" Seated 
Height (ma) - 34.92 

Cag nom. 1.5 A,B "C" Dia. 9.3 10.16 
Cin nom. 2.4. A,B 
Cout (section 1) (nom.) 0.28 B 
Cout (section 2) (nom.) 0.32 B 
Ca a" max. 0.52 B 
Cg' g" Ana. 0.013 B 

NOTES 

A. Each section. 

B. Without screen. 

Z.14492.R. 
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Cv3986 SUPEP.SEDING 
MIL-E-1/188A 
26 October 1854 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING, TWIN TRIODE, SUBMINIATURE 

JAN-6021 

Tido aposdfiestica abet for.. a part of the latest lam* of Military Spocifioation El.-&-1. 

&ascriptions Tina Triode, Medias Ma 

IMAM' Bt la No Thk KO 24/11 14h Is/os Pp/p T Bravelaps Alt 
Absolute 11 Tde me • dm Meg mAde made II 00 ft 
linlsons 6.6 165 0 200 ... 1.1 22 5.5 0.7 /220 60.000 

Mode 2 

Illminsms 6.0 --- -55 -- --- --- -- .-. -- -- --- 

Test Cond.s 6.3 100 0 •-- 150 — — — — — 
Note 1 Note 1 

Cathodes Coated Ihdpstential Diameters 0.400 in. man. 
Bases Sebelstature - 8 Pia milk long loads !eights 1.375 in. lax. 

Pin 20.3 1 2 3 4 3 6 7 8 lavelepos T-3 
tkmants 2p 2g k 2k 1k k 1g 1p 

jap Tannin& tests aka" ha unformed' 
for tan anemones aj traction. re assolicable reliable moraarson of MIL-C-1 sod liumection Instructions for lasatron Tubs.. 

Imam. 
Ref. Toot Condition AQL(%) loyal 27a. Limija ; Units 

or Min. JAL Bogie DAL Max. AID 
Code 

SillinfilliMUMIERIlLIMIld 

3.1 4aalifloation Approvals letpdred for JAM larking — — 

Cathodes Coated Volootantial — --- 

3.4.3 lase Comarctioass — — 

-IlIMIXT11111LAMMIlIMML.WILZIlliaoillt 1 

4.30.8 Master 0/arrests lot. 4 — — Ifs .-- 288 300 312 — 24 on 

4.10.8 fester Overeats 0.65 Ii Ifs 280 — --- — 32D — mi 

4.10.15 neater-Cathode Leakaips lot. 23 
261A/100dde 0.65 Li Ihks -- — --- 5.0 — lande 
1100-100rde Ulu --o — --- — 5.0 -- adds 

4.10.6.1 Grid Carroods Ittry1.5011dnik=3001 0.65 II 10$ 0 ••.... -0.3 ....... 0I00 
04rI.00010001 23 

4.10.4.1 Plato Garromt(1)s Ines 4, 23 — — lbs -..- 5.6 6.5 7.3 — 2.3 made 

440.4.1 Plate lkorrent(1)s 0.65 11 lbs 4.5 — — — 8.5 -- ink 

4.10.4.1 Slate 0arrost(2)s 1=6231414112M203 0.65 n Ibs --- — — — 100 — made 

4.103 Tremssondastessee(1): Motes 4, 23 — --- gas — 5000 5400 5800 — 11470 mikes 

4.30.9 Tramseandestomose(1) s 0.65 U gas 4450 -- -- -- 6350 --. moan 

4.7.5 CasUmodty and aorta; 0.4 II --- --— -- — --• 
(Imegarativem) 

4.9.1 Ilechemieals ikeralope (8-1) -•••• -- — -... --o• — — --- 

IblIMEIM110-10111/IMILLEMitilla 

4.8.2 Immolation of llestredeas foie 23 

i= 
2.5 I Da  

Rs lie — — — — — lag 
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CV3986 
sp. 

Ref. Teat Conditions 14(%) Le 
In

vel Sys. Limits Units 
or Min. LAL Bogie DAL Max. AID 

Code 

Measurements Acceptance Teats Part 2 (Contd) 

4.10.4.1 Plate Current(1) Difference 2.5 I 
Between Sectional 

4.10.9 Transconductance(2): Efw5.77;Notes 22, 23 2.5 I Ali' .... ..- --- --- 15 .-- % 

4.10.6.2 Grid Hadssions Ad=7.57sEc=-7.5Vdc; 2.5 I 1433 0 -•-• ...... -- -0.5 --- uAdc 
Eb=150Vdc01kw0;Re 
1.0Meg;Notes 23,24 

4.10.3.2 AF Noises Reig=65mVacs4=0.1Meg; 2.5 I 
Rp=.011legAk=75;Ck= 
1000uf; Note 26 

.--- Pulse Emissions Ef=6.07; a pulse=50v; 6.5 14 
tp=25usec; prr=200ppa 
Notes 23, 25 

4.10.11.1 Amplification Factors Note 23 6.5 14 Mu: 30 -- 35 --- 40 --- 

4.10.14 Capacitance No Shield;Note 23 Cgp: 1.2 --- --- --- 1.8 --- out 
No Shield;Note 23 Gin: 1.8 --- -- --- 3.0 -- opt 
No Shield;Section 1 6.5 Code Gout: 0.20 --- --- --- 0.36 -- nut 
No Shield;Section 2 F Gout: 0.22 - - -- --- 0.42 --- use 
No Shield 
No Shield Gpp: --- --- --- -- 0.52 --- nut 

Low Pressure Voltage Pressure=5555mmlig; 6.5 Note --- --- --- --- --.- 
Breakdowns Voltage=300Vac; 5 

Note 6 

4.9.20.3 Vibration(1): No voltages;Pcet Shock 10.0 Note --- -- --- --- --- 
and Fatigue Test End 5 
Points apply 

4.9.19.1 Vibration(2): Rp=10000;Ck=1000uf; 2.5 I 
7=40cps;0.15;Notes 7, 
23 

Degradation Rate Acceptance Tests Note Q 

4.9.5.3 Subminiature lead Fatigues Note 9 2.5 Code 
F 

4.9.20.5 Shocks Hammer angle:30°3 20 --- 
Ehk:/100Vdcgtg=0.11leg; 
Note 10 

4.9.20.6 Fatigue: GM.5;Fixed frequency; 6.5 Mote --- --- -- - 
F=25 min, 60 max. 5 

--- Poet Shock and Fatigue Vibration(2) --- --- 
Test End Points: Heater-Cathode Leakage 

Shk=l100Vdo -- -- Ihks - --- - -- 20 -- %ado 
Rik= -100Vdc --- 

Change in Transconduc- --- 
tance(1) of individual 
tubes 

..-- Glass Strains lots 11 6.5 I -- -- -..- --- --- --- 

Insp. Allowable Defectives 
Ref. Test Conditions AQL(%) level per 

or Character4stia Sysi. Limits Units 
Code 1st Coebined Min. Max. 

Sample Sasoles 

Acceptance Life Testa Note Q 

4.11.7 Heater Cycling Life Tests Ef=7.0V; 1 min. on, 4 2.5 Code --- --- --- --- 
min. off; Ebk=140Vac; H 
Ec=Lb=0;Note 12 

• 
--- Stability Life Test; Ihk:i200Vdc;Rg/g=1.t1leg; 1.0 Code --- --- --- -- - 

(1 hour); TA=RoomNotes 13, 26 I 

4.11.4 Stability Life Test Change in Transcon- 

individual tubes 
End Points: ductance(1) of -- ... -- -- t).3V -- 15 5 

IAN-6021 Page 2 of 6 
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Ref. Teat Conditions AQL(%) Level per 
laag; Allowable Defectives 

or Characteristic Spa. Limns Units 
Code let Combined Yin. Sax. 

Sample Samples 

Acceptance Life Tests Note Monti) 

End Pointsi(500 Hours): Inoperativeagiote 19 --- --- 1 3 --- --- 

p-all — -- 2 5 

Note 16 Grid Current --- --- 1 3 Ic: 0 -0.9 lade 

Heater-Cathode Leakage Ef 

Transoceductance(1) 1.0 --- --- --- Sm: h000 --- umhos 

Heater Current --- --- 2 5 Ifs 276328 A 
Change in Transconduc- --- --- 1 3 61... — 25 % 

Transconductance(2) --- --- 2 5 A s': — 15 % 
Eldr-ACKNde — — 2 5 Ihks — 10 olds 
Ehir.-1001dc lida — 10 lade 

g-all 111 50 — Meg 

Transcondoctance(1) --- --- --- --- AvgAte} --- 15 % 

Total Defectives — — 4 8 — -- 

In 50 --- Reg 

--- Survival Rate Life Teets Stability Life Teet --- II -- — — — 
Conditions or aqui-
valent;TisitocasNotes lls. 
15 

14.11.4 Survival Rate Life Test Continuity and Shorts 0.65 --- --- --- --- --- 
End Pointe: (Inoperatives) 

4.11.5 Intermittent Life Test: Stability Life Test --- --- --- --- --- --- 
Conditionaff Envelope= 
ti22000 minsNotee 16,17; 
1000 Hour Requirements 
do not apply 

4.11.4 Intermittent Life Test Note 18 

tance(1) of individual 
tubes 

Insulation of Electrodes 

average change 

4.11.5 Information Life Teat: Intermittent Life Teat 
(1000 Haas) Conditioneglotes 17,20, 

21 

Packaging Infection 

14.9.18.1.1 Carton Drop: (d) Package Croup 1; 
Carton Size C 

Caution to Electron Eqtti.mt Design ere Special attention should be given to the temperature at which the tubes are to 

reduced if conditions other than those specified for life testers impelled on the tube and will be reduced appreciably if absolute 
maxima ratings are exceeded. Both reliability and performance will be jeopardised if filament voltage ratings are exceeded. mre 
and reliability of performance are directly related to the degree that regulation of the heater voltage is maintained at its center 

Note 1: The reference point for heater-cathode potential shall be the positive terminal of the cathode resistor, unless other- 

and Mechanical shall be one (1) percent. A tube having one (1) or more defects shall be counted as one (1) defective. 

Determine the numerical average value of the characteristic specified an the specification sheet of the 35 tube 

be operated. laliabilitywill be seri ispaired if maideum envelope temperature is exceeded. The life expectancy may be 

rated value. 

wise specified. 
• 

Note 2: If altitude rating is exceeded, reduction of instantaneous voltages (Ef, excluded) maybe required. 

Note 3: The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Inoperative. 

NIL-STD-105, Inspection Level II shall. apply. 

Note In Variables Sampling Procedure: 

Test for Lot-Average Acceptances 

Select a 35 tabs sample at random from the lot. Number these tubes consecutively. 

sample. It this value is on or above the LAL and on or below Usual., accept for Lot Average. 
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CV3986 
Note 4s (Contd) 

Test for Lot DIsnersion Accentances 
Divide the 35 tube sample into seven (7) consecutive sub-groups of five (5) tubes each. Determine the rump, 11, 

of each sub-group for the measured characteristic specified on the Specification Sheet. 

Compute the numerical average of the S values which is equal to'. If i is equal to or less than the ALD, accept 
for Lot Dispersion. 

Note 5: This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 days. Once a lot bee 
passed, the 30-day rule shall apply. In the event of lot failure, the lot shall be rejected and the succeeding lot 
shall be subjected to this test. MIL-STD-105, sample sire code letter? Moll apply. 

Note 6: There shall be no evidence of arcing or corona between anode pins and adjacent pins with no other voltages applied. 

Note 7: For vibration tests, the impedance of the plate voltage supply shall not exceed that of a 40 of capacitor et lave. 

Note 8: Destructive tests: 

Tubes subjected to the following destructive tests are not to be accepted under this specification. 

4.9.5.3 Subminiature Lead Fatigue 
4.9.20.5 Shock. 
4.9.20.6 Fatigue. 
4.11.7 Heater Cycling Life Test 
4.11.5 Intermittent Life Test. 

Note 9: When a manufacturer submits tubes for qualification approval, five extra tubes shall be submitted for lead fatigue 
testing. These may be electrical rejects. 

Note 10: Leads may be clipped for application of voltages during impact. 

Note 11: Glass strain procedures - All tubes submitted to this shall have been sealed a minimum of 48 hours prior to conducting 
this teat. All tubes shall be at room temperature. The entire tube shall be immersed in water not less than 85°C for 
15 seconds and immediately thereafter immersed in water not more than 5°C. for 5 seconds. The volume of water shall 
be large enough that the temperature will not be appreciably affected by the test. The method of submersion shall be 
in accordance with Droning #245-JAM, and such that a nininum of heat is conducted away by the holder used. The tubes 
shall be placed in the water so that no contact is made with the containing vessel, nor shall the tubes contact each 
other. After the 5-second submersion period, the tube. shall be removed end allowed to dry at room temperature on a 
wooden surface. After drying at room temperature for a period of 48 hours, the tubes shell be inspected and rejected 
for evidence of air leaks. Electrical rejects other than inoperatives may be used in the performance of this test. 

Note 12: The regulation of the heater voltage supply shall be not more than 3.0 percent. This test shall be wade on a lot by 
lot basis. A failure or defect shall consist of an open hooter, open cathode circuit, or a heater-cathode short. 

Note 13: Stability Life Test: 

a. Life test samples shall be selected from a lot at rondos in such a manner as to be representative of the lot. If 
such selection results in a sample containing tubes which are outside the initial specification sheet limits for 
the relevant life test end point characteristics, such tubes shall be replaced by randomly selected acceptable 
tubes. 

b. Serially mark all tubes from the sample. 

c. Record referenced characteristic measurements after a maximum operation of 15 minutes at specified voltage and 
current conditions on the entire ample. 

d. Operate at life test conditions for one (1) hour (plus 30 minutes minus 0 minutes). Life test shall be conducted 
as par paragraphs 4.11 and 4.11.5, M1L-N-1, except that the following shall be substituted' for the third sentence 
of 4.11: The aeon electrode potentials, except heater or filament, may be established at values differing by not 
more than 51 from the specified values provided the same average electrode dissipations are obtained that occur with 
the specified voltages. Fluctuations of all voltages including heater or filasent voltage shall be as small as 
practical. 

e. Record referenced characteristic measurements at the end of this test period. Referenced earacterimtic measure-
ments shall be taken immediately following the test or tunes shall be preheated 15 minutes, under specified test 
voltage and current conditions, and immediately measured. The 15 minutes preheat shall be considered as part of 
the test time. 

f. A detective shall be defined asatuhe having a change in referenced characteristic greater than that specified 
on the specification sheet. 

g. A resubmitted lot most be subjected to all Seasureaents Acceptance Tests exempt Mechanical Inspection, Vibration, 
and Low Pressure Voltage Breakdown tests. 

Note 14e MOANS Or eSdUltIMG BOILVIVAL RATE- The procedure for assuring the aeintenance of a desirable quality level in terms of 
early life survival consists of a series of normal, reduced, and tightened inspection plans for use at 100 hours. The 
sample sine is dependent upon lot size, end the treater' between normal, reduced, and tightened inspection is dependent 
upon quality history. 

The selection of inspection schema and sampling plan shall be in accordance with Impaction Instructions for Electrum 
Tubes paragraph 5.3.4.2 through 5.3.4.3.1.3 inclusive except that paragraph 5.3.4.2.2 shall be modified by deleting 
the last part of the first sentence which states " or if no lot in the last 20 lots inspected shall have 
been declared non-conforsiag for life test qualities." At the xanufacturer.• option, reduced inspection may be used 
if no lot in the last ten (10) lots inspected shall have been declared non-conforming. 

JAN-6021 Page 4 of 6 



Note 14s (Cam) 
211111=112122111111 

a.-  Beloit sample Sn wordiness with Note 19, peregramis (a). 

U. Tubes to be tested at 100 hours es provided Sn Cles.1(4.7.5). Rhea spy tap-short indication is obtained, 
the teat shall he repeated. than spy short indication is again obtained the tube e111 be rejected WI en 
inoperative. 

itatirmine the defective tubes the 100 hour e. number of at period. 

d. If mere then the allowable amber of defectives occur, declare the lot non-conforming. 

e. k maihmitted lot meet be subjected to all Boasurements Acceptance Testa except Mechanical Impaction, 
Vibretica„and Low Pressure Voltage Breakdown tests. 

Note 15a for Survival Rate Idfe Test, the equivalent Stability Life Test conditions shall be interpreted as having the 
heater (lif) heater-cathode (NM) as the Stability Life Test, the into:emo- same voltage and voltage and save 

tions VIL-R-1 4.11.9 as the Intermittent Life Teat. The be that of paragraph electrode voltages shall such 
the element dissipations are not less than 80 peroent, ear more than 100 percent of Stabiy Lie Test Plate 

"ham voltages are to be maintained within the limits of plus 200, 7252011 50 percent of the 
itZsimtilmlifar Test voltages. 

Note lims kassatamdajjkleags 

a. free Met 20 *es of the Stability Life Tart sample which meet the veasurements so:notes* test limits for 
those abareeteriaties specified as Intermittent Lite Test led Pointe shall be used for the Intermittent 
LIN Test sample. In the event that a second Stability Life Test sample is used, the first 20 tubes from 
that maple *bleb most the above conditions shall be used. 

b. Xi the-event of hi** of the first sample on interadttent Life Test, take a completely fresh sample 
(NIL-STD-105 *pie size code letter I) end stabilize it in accordance with the eonditions of the Stabili-
ty life Test. Thou select from it the first 40 tubes which meet the measurements acceptances test limits 
for those characteristics specified as Intermittent Life Test iind Points. 

Sadamt these 40 tubes to the Intermittent Life Test. acceptance shall then be based on combined 
results from the first and second samples. 

o. is en alternate method, the manufacturer may aeleot hie life test sample as &merited in Note 19, para. 
irmh (v)• 

d. lelfe test shall be conducted as per paragraphs 4.11, and 4.11.5, M1L4-1, except that the following shall 
substituted sentence of wean electrode potentials, excerpt or be for the third 4.11$ TO heater filament 

* be established at valves differing by not wore than 5% from the specified 'alma provided the sans 
eyereme electrode dissipations are obtained that occur with the 'reified voltages. fluctuations of all 
voltages including beater or filament voltage shall bees small am practical. 

e. Regular Life Test 

fi; Regular Life test shall be conducted for 1000 hours. 

2. Regular life test aoceptence shall be on the basis of the 500 and 1000 hours requirements as in  
on Specifieetioo Sheet. 

3. Regular life tart shall be in effect initially and shall mai* in effect until the eligibility eri-
teria for the Reduced Hours Life Test have been met. 

f. Reduced Hours Life Tests 

1. Reduced Boors Life Test shall be conducted for 500 hours and acceptance shall be based on the 500 hour 
nod point limits. 

2. Iligibility for Reduced Roars Life Testss No lot failure due to the 1000 hour life test his occurred 
in the preceding three (3) consecutive late. 

3. Loos of eligibility for Reduced Hours Life Teets Two (2) or wore 500 hour life toot lot failures 
occurring in the last three (3) oonsecutive lots. 



-E-1/19 
55  29 August 1955 

Note 161 (CaAtt) 
h. Acceptance Oriteriag The lot shall be considered satisfactory for acceptance provided that the specified 

allowable defects are not exceeded and the change of the average of any characteristic in the life test 
sample specified for life teat control of averages is not exceeded. The average percentage change shall 
be ascertained from the determination of the individual changes for each tube in the life teat sample 
from the zero (0) hour value for the referenced characteristic or characteristics. For purposes of con- 
putstion of this average percentage change, the absolute values of the individual changes for each tube 
in the life test sample shall be used. Any tube found inoperative during life testing shall not be con- 
sidered in the calculation of this average. 

i. A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, 
Vibration, and Low Pressure Voltage Breakdown. 

j. Mot more than one (1) accidental breakage shall be allowed in the life test sample. In the event that 
one (1) life test tubs ie accidentally broken, acceptability of the life test sample shall be based upon 
the remaining.tutes in the sample provided that the broken tubs was not known to be a defective. 

Note 173  Envelope Temperature is defined as the highest temperature indicated when using a thermocouple of #40 En or 
smeller diameter elements welded to a ring of .025 inch diameter phosphor bronze placed in contact with the 
envelope. 

Note 183 gpjareCerjaglmation of life test defects.- If a tube is defective for more than one attribute characteristic, 
the oharacteristio appearing first in the life test end points shall constitute toe failure. 

Note 191 An inoperative as referenced in Life Test is defined as a tube having one (1) or mere of the following defects) 
discontinuity (Ref. NIL- -1, par. 4.7.1), shorts (Ref. MIL-B-1 par. 4.7.2) air leaks. 

Note 201 On Information Life Tests, read same characteristics as Intermittent Life Test, Limits do not apply. Six 
copies of these data shall be forwarded to the Armed Services Electron Tube Committee upon request. 

Note 213 This life test shall te conducted on a minimum of one sample of ten tubes each month of production. This 
sample shall be selected as the first ten serially marked, noninoperative tubes from a completed Intermittent 
Life Test sample. This life test shall be classified as a destructive teat. Read at 1000 hours. 

Note 223 Transconductanoe(2) is the percent change in Transchnductance(Wof an individual tube resulting from the 
change in If. 

Note 233 Test each section separately. 

Mote 243 Prior to this test tubes shall be preheated 5 minutes with both section operating separately at conditions 
indicated below. Test within three (3) seconds after preheating. Three-minute test is not permitted. Grid 
Emission shall be the last test performed on the sample selected for the Grid Emission teat. 

If Ec Eb Rk Rg 
V Ydo Vdc ohms Nog 
7.5 0 150 500 1.0 

Note 251 The pulse is essentially a square wave with 1.0 usec rise time end 0.8 user fall. The pulse shall be applied 
to plate and grid tied together. Pulse emission shall be measured in terms of voltage developed across a 1.0 
ohm resistor in the -cathode circuit. Test limit as measured by the leading edge of a calibrated trace, the 
amplitude of the trailing edge of which shall not vary by more than 20 percent from the value of the leading 
edge. Test each unit separately. 

Pulse 

r-tenerator '---- 

TUT = 

11 
 

Scope 

Note 251  Tie lk to 2k; lg to 2g; and 1p to 2p. 

Note 273 Reference specification shall be of the issue in effect on the date of invitation for bid. 
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VALVE ELECTRONICC V 39 9 8 
GENERAL POST OFFICE: E-IN-C ( S) 

Specification: GFO/CV3998/ISsue I SECURITY 

Datea: Sept. 1957 Specification Valve 

To be read in conjunction with K 1001, B.S448 Unclassified Unclassified and BS1409 

; inaicates a cnange 

TYPE OF VALVE: Wideband amplifier pentode MARKING 

CATHODE: Indirectly heated See K1001/4. 
ENVELOPE: Glass unmetallised 

PROTOTYPE E180F, 5A/170K 

RATING Note BASE 
BS 44WB9A 

Heater voltage (V3 6.3 
Heater current 'A 0.3 CONNEXIONS 
Max. anode voltage (Ia=0) •II) 400 A 
Max. operating anode voltage V 210 A Pin Electrode 
Max. anode dissipation CW 3 A i k 
Max. screen voltage (Ig2=0) Of 400 A 2 g1 
Max. operating screen voltage (V 175 A 3 k 
Max. screen dissipation CW 0.9 A 4 h 
Max. control grid negative 5 h 

Max. control grid negative (V) 100 A 7 a 

Max. cathode current (m10 25 A 9 g2 _ 
voltage peak 8 E3,8 

voltage (V) 50 A 6 IC 

Max. grid-cathode resistor DIMENSIONS 
(autobias conditions) (Mn.) 0.5 A 

Max. grid-cathode resistor See BS 448/B9A/2.1 
(fixed bias conditions) (mi..) 0.25 A Size Ref. 1. 

Max. cathode-heater voltage (V 60 A 
Max. cathode-heater resistor OK.R. 20 A,D Dimension (m.m) Min. Max. 
Max. bulb temperature (0C 155 A 

- Mutual conductance (WV 16.5 B A Seated height - 38.0 
C Diameter 19.0 22.2 

CAPACITANCES D Ovwgell length - 45.0 

C ag1 (max.) (pF) 0.03 C 
C in 7.9 C 
C out 2.9 1 

Notes: A. Absolute maximum values. 
B. With Va=180V, Vg2=150V, Iax13 mA (restrict RKf to 
C. Measured with external shield. values of 
D. In the interests of stable operation it is advisable to under 20K ohms.) 

Z.16051.R. CV/3998/1/I 
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TESTS 

To be performed in addition to those applicable in K1001 

Test Conditions Test 
Limits 

4111, INSP. 
LEVEL 

NOTE 
MinijKax. 

a Links to 
H.P. 

Links to 
L.P. 

Links to 
E 

C out (pF) 

i 

2.5 3.3 

2.5 

_ 

le 
(m...1\ 

1, 

. 

7 1,3,4,5,6,8,9 2 

2 1,3,4,5,6,8,9 7 0 in (pF) /61.6 
Ak41 

- 

8.5 

0.03 2 7 1,3,4,5,6,8,9 c ag1 (pF) 

Vh 
(V) 

Va 
(N) 

Vg2 
(V) 

Vg1 
(N) 

Vg3 
(V) 

Vhk 
(V) 

Rk 
(ohms) 

Ih (mA) 285 315 0.65 II b 6.3 

- . 

o 6.3 60 
Heater - (pA) 
cathode leakage 
current. 

- 15.0 2.5 II 

d 6.3 190 16o -4.7 0 Ia (m0) - 0.8 100 

e 6.3 190 160 +9 0 630 Ig2 (mA) 2.6 3.7 
k 

loc% 

f 6.3 190 160 +9 0 630 Ia (mA) 12.2 13.8 100A 

g 6.3 190 160 +9 0 63o -Ig1 OW - 0.5 100g 

h 6.3 190 160 +9 0 630 gm (mA/V) 14.218.8 100g 2, 

NOTES. 1. Measured with an external shield. 

2. Measuring signal on g1 not to exceed 100 mV r.m.s. with the 
cathode resistor suitably by-passed. 

cv3998/V2 



GENERAL AMENDMENT NO.5  

TO 

SPECIFICATIONS CV4001 TO CV4084 (inclusive) 

1. This Amendment applies to all valves from CV4001 to CV4084 inclusive 
whimh have B70 or B9A/F bases and are specified in relation to 41001. 

2. At the discretion of the manufacturer the Inspection of the bases 
and dimensions of these valves may be made to the appropriate parts of 
B.S.448. 

3. In due course the individual Specifications will be amended to 
call up the appropriate parts of B.S.448 instead of K1001. 

T.V.C. Office 

July 1962 

NB. General Amendments No. 1 to 4 covered Specifications CV4001 to 
CV4065 only. 

(40639) 



RATING Note B Note CONNECTIONS  

Pin Electrode  
1 Anode 2 a" 
2 Grid 2 g" 
3 Cathode 2 e 
4 Heater h 
5 Heater h 
6 Anode i a' 
7 Grid 1 g' 
8 Cathode 1 k' 
9 Heater CT hot. 

A,G 
A 
C 
C 
J 
C 
C,F 
C ,D 
C ,D 
C,D 
C 

DIMENSIONS  

See B.S.4409A/2.1 
Size ref. No.2 

12.6 
0.15 
330 
3.0 
200 
55 
20 
2.2 
17 
7700 
+200 
200 
500 
2.5 

Heater Voltage 
Heater Current 
Max. Anode Voltage 
MAX. Anode Dissipation 
Max. Peak Negative Grid Voltage 
Max. Negative Grid. Voltage 
Max. Cathode Current 
Mutual Conductance 
Amplification Factor 
Anode Impedance 
Max. Heater-Cathode Voltage 
Max. Bulb Temperature 
Max. Shock (short duration) 
Max. Acceleration (continuous 

operation) 

(mA/V 
(mA 

g

(V 

Dimension mm. 
• 

Max. 

A seated height 
C diameter 
D overall length 

19.0 
C,E 
C,E 
E 

1.5 
1.6 
0.5 
0.45 

45.0 
22.2 
56.0 

CAPACITANCES  (pF) 

Ca,g (nom. 
C in (nom. 
C out' nom. 
C out"(nom. 

TYPE OF VALVE - Reliable Low Impedance 
Double Triode 

CATHODE - Indirectly-heated 

ENVELOPE - Glass 

PROTOTYPE - CV.491 

RETMA Designation - 6189/12AU7WA 

Nearest equivalent American Specification 
MIL-E-1/24.6 

MARKING. 

See 1(1001/4 

Note H 

BASE 

See B.S.44090.1 

MOUNTING POSITION 

Any 

Page 1 (No. of Pages -8) 

MINISTRY OF AVIATION DLRO/RRE VALVE ELECTRONIC CV 40 03 
Specification MOA/CV4003 SECURITY 

Issue 4A Dated 4.0.63 Specification Valve 
To be read in conjunction with 
1(1001, B3.448 and B.S.1409 UNCLASSIFIED UNCLASSIFIED 

Indicates a change 

(152569) 0V4003/W1 
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NOTES 

A. Centre-tapped heater; for operation on 6.3V connections should be made 
to pins 4. and 5 strapped together and pin 9. 

B. All limiting values are absolute. 

C. Each Section 

D. Measured at Va = 250V; Vg = -8.5V (Ia = 10.5 la) 

E. Measured without a metal screen. 

F. Difficulty may be encountered if this valve is operated for long periods 
of time with very small values of cathode current. 

G. Caution to Electronic Equipment Design Engineers: Special attention 
should be given to the temperature of valves to be operated in aircraft. 
Reliability will be seriously impaired if the maximum bulb temperature 
is exceeded. The life expectancy may be reduced if conditions other 
than those specified for Life Test are imposed on the valve, and will be 
reduced appreciably if absolute maximum ratings are exceeded. Both 
reliability and performance will be jeopardised if heater voltage is 
exceeded: life and reliability performance are directly related to 
the degree that regulation of the heater voltage is maintained at its 
centre-rated value. 

H. In addition to the requirements of K1000+, the RETMA number shall be 
clearly and indelibly marked on the valve. 

J. This rating applies providing the following conditions are not exceeded. 
Pulse 800 psecs long not more frequently than once in every 20 milli-
seconds. Duty ratio not more than 5%. 

CV4005/4A/2 



TESTS 

To be performed in addition to those applicable in K1001 
Tests to be performed jai the specified order unless otherwise agreed with the Inspection Authority 

Test Conditions - unless otherwise stated. 
Vh (1/) Va0) Vg (V) Vhk (N) 
12.6 250 —8.5 0 Note 1 

. 
K1001 Test Test Conditions AQL Insp. Sym- LIMITS .ALD Units 

.. % Level bol , Min. LAL Bogey .UAL Max. 
7.1 Glass Strain No voltages 6.5 I 

GROUP A Note 7 
5.2 Insulation Vg -all = -100V 1000 100 Mohms. 

VA -all = 300V 100% 100 Mohms. 
Reverse Grid Current Rg = 500kohms. Max. 100% Ig - - - - 0.5 - pA 

GROUP B Combined AQL 1.0 

Heater Current 0.65 II Ih 138 - 150 - 162 - mA 
Heater Cathode Note 3 0.65 II Ihk - - - - 10 - PA 
Leakage Current Vhk = + 100V V2 - - - 2 - - PA 
Anode Current 0.65 II Ia 6.5 - - - 14..5 - mA 

V2 - 9.0 10.5 12.0 - 3.5 mA 
Mutual Conductance 0.65 II gm 1.75 - - - 2.65 - mA/V 

V2 
. 

- 2.0 2.2 2.4 - .45 mA/V 

GROUP C Combined AQL 6.5 
Anode Current Vg = -25V Note 2 2.5 I Ia - - b- - 20 - pA 
Anode Current Vg = -18V 2.5 I Ia 5 — a— — — — pA 
Change in Mutual Vh = 11.4V Note 4 2.5 I Agm - - I - - 15 — 
Conductance 
Reverse Grid Vh = 14V 2.5 I Ig - - - - 1.5 - pA 

Current Rg = 500kohms Max.  
Note 5 

( 

L 



TESTS (Cont d) 

K1001 Test Test Conditions 
- 

AQL 
% 

Insp. 
'Level 

Sym- 
bol 

LIMITS ALD Units 
Min. LAL Bogey UAL Max. 

, 
G 1.mum C (Cont'd) 
Noise and 
Microphony 

Vh = 12.6V 
Va(b) = 300V Vg.,=0 

2.5 I Va(AC) - - - - 50 - mV 
r.m.s. 

RL = 50 kohms. 
Notes 3 & 6. 

11.1 or alternatively mV 
Vibration Noise Va(b) = 250V 2.5 I Va(AC) - - - - 100 r.m.s. 

RL = 2kohms. - 
Notes 3 & 9 

Anode Current 
difference between 
sections 

2.5 I Ia - - - 3.5 - mA 

GROUP D 

7.2 Base Strain No voltages 6.5 IA 
Capacitances The capacitances 6.5 IC Cag 1.1 - 1.5 - 1.9 - pF 

shall be measured C in 1.2 - 1.6 - 2.0 - 0 
on a 1 Mo/s bridge C out' 0.3 - 0.50 - 0.7 0 
with the valve C out" 0.3 - 0.45 - 0.6 

- 
- PF 

mounted in a fully 
screened socket. 
No Shield. 

Amplification 6.5 IA p 15.5 - - - 18.5 - 
Factor VA 16.2 17.0 17.8 - 1.8 

Mutual Conductance Va = 100V; Vg = 0 6.5 IA gm 2.25 - - - 3.75 mAiV 
V1 - 2.60 3.0 3.4 - 0.9 mA/V 



TESTS (Cont'd) 

K1001 Test Test Conditions AQL Insp. 
Level 

LIMITS ALD Units Sym,.. 
bol  Min. LAL Bogey UAL Max. 

GROUP E 

11.2 Resonance Search Va(b) = 250V 2.5 IC Va AC - - - - record M7 rms 
RL = 2kohms 
Frequency range: 
25 - 500 q/s f 200 - - - obi 

11.3 Fatigue Frequency = 170q/s: IA 
Min. peak 
Aooeleration = 5g 
Duration = 30, 39, 

30 hrs. 
Vh = 14V; switched 
1 min. on, 3 mina. 
off. Va = Vg = 0 

Post-Fatigue Tests Combined AQL 6.5 

11.1 Vibration Noise Va(b) = 250V 2.5 Va AC - - - - 150 MV rms 
RL = 2kohms. 
Notes 3 & 9 

Heater Cathode 
Leakage Current Vhk = + 1007 2.5 Ihk - - - - 30 FA 

Note 3 

Reverse Grid Current Rg = 500kohms. Max. 2.5 Ig - -, - - 1.5 Ilk 
Mutual Conductance 2.5 gm 1.6 - - mA/V 

11.4 Shook Hammer angle = 30°  IA 
No voltages 

Post-Shook Tests Combined AQL 6.5 

11.1 Vibration Noise Va(b) = 250V 2.5 VALAD - - - - 150 mV rms. 
RL = 2kohms 
Notes 3 & 9 1 



TESTS (Cont'd) 

K1001 Test Test Conditions 
% 

AQL Insp. 
Level  

Swam - bol 

LIMITS 
ALD Units Min. LAL Bogey UAL Max. 

, 11.1 GROUP E (Cont'd) 

Heater Cathode 
Leakage Current Vhk = + 100V 2.5 Ihk - - - - 30 µA 

Note 3 

Reverse Grid Current Rg = 500kohms.Max 2.5 Ig - - - - 1.5 pA 
Mutual Conduotanoe 2.5 gm 1.6 - - - - mA/V 

GROUP F 

AVI/ Life Vhk = 175V 
5 Heater positive 

Rg = 500k Nom 

AVI/ Stability Life Test 
5.1 Change in Mutual 

Conduotanoe 1.0 I Agra - - - - 10  

AVI/ Intermittent Life 
5.3 Test See above 

Life Test End-point 
500 hrs. Combined MIL 6.5 IA 
Inoperatives 2.5 

Heater Cathode 
Leakage Current Vhk = + 100V 2.5 Ihk - - .. - 20 pA 

Reverse Grid Current Rg = 500 k Max 2.5 Ig - - - - 0.5 pA 
Mutual Conductance 2.5 gm 1.6 - .. - 2.65 mA/V 

-do- Average} 
change Agm - - - - 15  

Anode Current 4.0 Ia 5.5 - - - 14.5 mA 
Insulation Vg- all = -100V 4.0 R 50 - -, - - Mohms. 

Va- all = -500V R 50 - - - - Mohms. 



TESTS (Cont'd) 

K1001 Test Test Conditions AQL Insp. 
Level 

Symm. 
bol  

Limits  Units Min. LAL Bogey UAL Max. ALD 

GROUP F (Cont'd) 

Life Test End-point Combined AQL 10 IA 
1000 hrs. 

Inoperatives 4.0 
Heater Cathode 
Leakage Current Vhk = ± 100V 4.0 Ihk - - - - 20 W. 

Reverse Grid Current Rg = 500k Max 4.0 Ig - - -  0.5 pA 
Mutual Conductance 4.0 gm 1.5 - - 2.65 mArV 

Anode Current 6.5 Ia 5.0 - - - 14.5 mA, 

Electrode Insulation Vg -all = -100V R 30 - - - - Mohms. 

Va -all = -300V R 30 - - - - Mohms. 

AIW GROUP G 
2.5 Electrical re-test 100% 

after 28 days 
holding period. 

Inoperatives 0.5 

Reverse Grid Current Rg = 500kohms.Max. 0.5 Ig - - - - 0.5 pA 
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NOTES 

1. Test each unit separately with the elements of the opposite section 
connected to the cathode of the active section. 

2. Test each unit separately with the test voltages applied to the opposite 
section. 

3. Connect the two sections in parallel. Parasitic suppression of 50 ohms. 
maximum is permissible. 

4. The value of mutual conductance shall apply to individual valves and is 
expressed:- 

(gm at 121) - (gm at 11.4)  x 100% 
gm at 12.6) 

5. Prior to this test the valves shall be pre-heated for five (5) minutes 
under the conditions specified below. Test immediately after pre-heating. 

V10) Vg(V) Rk(ohms) Va(V) Eg(megohm) 

14.0 -8.5 0 250 0.5 

6. Connect the cathode together and connect to earth through a 1.5k resistor. 
Grids shall also be earthed; Ck = 1000 pF. 

7. At least one of the tests in Group A shall be performed with the heater 
sections connected in parallel to a 6.3 volt supply. 

8. Deleted 

9. Alternatively, Va(b) = 2507, EL = 2k, Vg = 0, Rk = 410 ohms with the 
cathodes connected together, Ck = 1000 pF. 

CV4003/4A/8 



r---- 
12,6 
005 
330 
550 
1.1 
200 
20 
1.6 
95 

(ohms) 97,000 
(°C) 200 
(g) 500 
(g) t 2.5 

(V) 
(A) 
(V) 
(V) 
(N) 

(V) 
(mA) 

(mA/V) 

MMMMMM 

Electrode 
Anode 2. 401  
Grid 2 0 
Cathode 2 kg 
Neater h 
Neater 
Anode 1 at 
OM 1 
Cathode 1 k' 
Heater CT hot. 

ote if pin 
A,F I ; 

3 
C i 4 
C I 5 
C i 6 
C,E 7 
C,D 8 
C,D j 9 
C,D I  

A. Seated height 
C. Diameter 
D. Overall length 

49.0 
19.0 22,2 

56.0 

MUNTING POSITION 

Any 

400i4/3/1 
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MIMISTRY OF SUPPLY - ELMORE 
VALVE ELwrwan CV 4 004 

Specification NjD.SICY 4004 

Issue 3 Dated 11.9.56. 

To be read in conjunction with K1001 .3.5.448 and 3.8.1409 

SECURITY 

Specification Valve 

temAss mum j UNCLASSIFI 

Inclitotes a change -4. 

MARKING 

K1001/4 

TYPE OF VALVE - Reliable High Impedance Double Triode 

CATIIPPE •• Indirectly heated 

ENVEIPPE Glass 

PROTOTYPE CV492 - 12AX7 BASE 
80. B.S.448I49A/1.1 

RATIE3 

NAMIgtiFil Rk firxilgtereai Deglike(V) 
All limiting values are 

1 Heater Voltage 
Pester Current 
hem. Anode Voltage 
Max. No-load Anode Voltage 
Max. Anode Dissipation 
Max. Heater-Cathode Volta,e 
Max. Cathode current 
Mutual Conductance 

--301 Amplification Factor 
--i01 Anode Impedance 

' Max. Bulb Temperature 
' Max. Shock (short duration) 
Max. Acceleration (continuous operation) 

Dirgers Tom 

B.8.4411/B9A/ 2.1 alms ref. No .2 

Dimensions (ram) Min. Max.  

CAPACITANCES (pF) 

Ca.g (nom) 
C in (nom) 
C out' (nom) 
C out' (nom) 

1.7 
1,6 
0.146 
0.34 

C C  

C 0 
0 
0 

NOTES  

A. Centre-tapped heater; for operation on 6.3V. connections should be made to pins 4 & 5 strapped toPether 
and to pin 9. 

C, Each section, 

D. Measured at Va - 250V; Vg Ia = 1.0 mA (approx.) 

E. Difficulty may be encountered if this valve is operated for long periods of time with very small values of 
cathode current. 

F. Caution to Electronic Equipment Design Enoineers: Snecial attention should be given to the temperature of 
valves to be operated in aircraft. Reliability will be seriously impaired if the maximum bulb temperat 
is exceeded. The life expectancy may be reduced if conditions other than those specific for life tester 
imposed on the valve and will be reduced appreciably if absolute maximum ratings are ceeded. Both 
reliability and performance will be jeopardised if heater voltage ratings are exce fe and 

reliability performance are directly related to the degree that regulation of the age is 

maintained at its centre-rated value, 

G. Measured without metal screen. 

This rating applies provided the following 
conditions are not exceeded. Pulse 800 u s 
long not more frequently than once in every 
20 milliseconds. Duty ratio not more than 5/0"491.5 



3 

C V 4004 
To be performed in addition to those applicable in K1001 

Tests to be performed in the specified order unless otherwise agreed with the Inspection Authority. 

Test Conditions - unless otherwise specified 

Vh (V) Va (V) Vg (V) Vlat (V) 
12.6 250 -2 0 Note 1 

K1001 Test Test Conditions AOL !Insp. Sym- Limits 
% Level bol Nin LAL Bogey! UAL tiaxTAII/1 Units 

----1-.  

7.1 Glass Strain No voltages 1 
6.51 1 

1 

1 

I 

GROUP A Note 2 I 
Insulation vg-all .. -100V 100; R 100 - - - - rt 2 

Va-all . -300V 100; R i 100 - - - - M 2 

Reverse Grid Current Rg a 500 kiln IOW Ig - - - - 0.5 IAA 
4.___-___ 

GROUP B Combined AqL 1.0 II 

Heater Current 0.65 II 1 Ih 1138 - 150 I - 162 mA 
Heater Cathode 
Leakage Current Vhk = + 1001 0.65 II Ihk 1 - - - - 10 µA 

 
Vote 3 V2 Ihk 1 - - j 2 - 1LA 

Anode Current 0.65 II Ia 10.75 - - - 1.75 mA 
V2 Ia 1 - 1.00 1.25 1.50 - 0.551 mA 

Anode Tail Current Vg = -4it 0.65 II Ia i - - - - 35 Pot 
Banal Conductance 0.65 II gm 1.25 - - 2.05 mA/V 

i

V2 gm .. 1.425 1.60 1.775 - 0.39 mA/V 

GROUP C Combined AOL 6.5 I 

AC Amplification Va(b) = 100V 2.5 I Va(AC) 8.4 - - - - V runs 
Vg . 0 
RL - 0.5112 
Rg = 10112 
Signal input 
= 0.2 V rms 
Frequency 
- 400 c/s 
nominal 

Anode Current 
diffenence between 
sections 

2.5 I Ia - 0.6 mA 

BUtual Conductance Vh - 11.4V 2.5 I Agin - - - 15 
Note 4 

Noise and ilicrophony Va(b) = 300V 
RL. 0141k2 

2.5 I Va AC - - - 100 mV 
rem 

or alternatively 

Vg . 0 
Note 5 

. 

i 
i 

11.1 Vibration Noise Va(b) = 2507 
RL = 242 

2.5 P Va AC - - '. 25 mV 
ras 

Note 5 

0110%/3/2 

TESTS Page 2 

 



Fa,e 3 TESTS (Cont'd) CV 4004 

  

K1001 Test Test Conditions AQL Insp. 
Level 

Bye- 
bol 

Limits 

Units Min LAL Bogey UAL Mhz iAID 

GROUP D 

--* Amplification Factor 6.5 IA li 115 

___> 
Grid Emission Vh .. 1A.OV 6.5 IA Ig - 1.5 

Rg • 500 k Max -  
Note 6 

7.2 Base Strain No voltages 6.5 IA 
Capacitances Measured on 1 6.5 IC Cag 1.27 - 1.70 - 2.12 FF 

Mas bridge C in 1.20 - 1.60 - 2.0 OF 
with the valve NNW 0.22 - 0.46 - 0.7 gF 
mounted in a 
fully screened 
socket.No shield 

gage 0.18 - 0.34 - 0.6 W 

GROUP E 

---> 11.2 Resonance Search RL = 2k9 2.5 IC Va AC - - - - mV rms 
Va(b) = 250V 

Iftel 

Frequency f 200 - - - cis 
25-500 as 

11.3 Fatigue Vh . 14.0V 
switched IA 
1 min. on and 
3 mins. off. 
va = O. 
vs .. ° -+ 
Frequency = 170 
c/s. Min.peak 
Acceleration = 

---> 5g Duration =- 
30, 39, 3D hrs. 

--i0 Post Fatigue Tests Combined Aq,  6.5 

11.1 Vibration Noise Note 8 2.5 Va AC - - - - 40 mV rms 
-3 Heater Cathode VI* • + 100 V 2.5 Ihk - - - - 30 giA 

Leakage Current Note 3 

--> 1Reverse Grid Current Rg - 5)0 k Eft 2.5 Ig - - - - 1.5 gLA 

11.4 Shock Hammer angle . IA 
-41 300  No voltages 

-, Post Chock Tests Combined A. 6.5 
11.1 Vibration Noise Note 8 2.5 Va AC - - - - 40 mV rms 

---> Heater Cathode Vhk - + 100 V 2.5 Ihk - - - - 30 giA 
Leakage Current Note 3 

--) Reverse Grid irrent Rg - 5001:mg 2.5 Ig - - - - 1.5 ii A 

L 
cvWxyd313 



1-1A 

;IA 
mA/V 

mA 
ni2 
NQ 

k. 500k11= 

GROUP 0  

A IX/ Re-test after 
2.5 28 days holding 

period 
A VI/ Inoperatives 
5.6 

Reverse Grid Current 

cv400Id3/4 

LAL UAL BOGEY MIN 

R 30 

R 30 

Vg -all = -100V 

Va -all = -300V 

6.5 

LIMITS 

Symbol 

K .1001 

Ref. 

FT  ECTRODE 

INSULATION 

Test 

•=1.. AWL, I. 

A VI/ I intermittent 
5.3 Life Test 

Life Test avi-
,Point - 500 hrs  

itnoneratives 

iHeater Cathode 
Leal'age Current 
Reverse Grid Current 
Musa Conductance 
do.Average Change 

Anode Current 
Insulation 

Life Test End-
point - 1000 hrs  

Inoperatives 
Heater Current 
Heater Cathode 
Leakage Current 
Reverse Grid Current 
Mutual Conductance 
Anode Current 

2.5 

2.5 

2.5 
2.5 

4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4:0 
6.5 

IA 

F.5 

10,0 

0.5 
2.05 
15 

1.75 

20 

4- 
4- 

4- 
4- 

0.5 

0.5 Ig - 0.5 

MIER 
1. Test each section separately with the elements of the opposite section earthed. except where otherwise stated. 

2. At least one test in Group A shall be performed with the heaters of both sections connected in parallel and 
connected to a 6.3 volt supply. 

3. Test with the sections connected together. 

4. Pre-heat the valves for 5 minutes at Vh 11.414 Va - 250V; Vg .-2V; before testing. Pre-heat with both 
sections operating separately but test with the elements of the opposite section connected to earth. 

5. Test with the sections connected in parallel; parasitic suppressors of 50 ohms mash= permissibile. Connect 
cathodes tolether and connect to earth through 150n ohms, Ck 100fpg Connect the grids to earth. 

6. Pre-heat the valves for 5 minutes at Vh = 14,01V; Va = 250V; Vg before testing. Pre-heat with both 
sections operating but test with the elements of the opposite section connected to earth. /he maximum time 
between pre-heatin. and test snail be 2 seconds. 

z Mau,. 

8. The test conditions specified for the Vibration Noise test in Group C shall apply. 

9. The test conditions specified for the AC Amplification test in Group B shall apply. 

See above 

Combined All, 

Vhk 100V 
Note 3 
Oi-5110k MR  

Vg-all = -100V 
VS-all . -300V 

Combined AML 

Vhk + 100V 
Note 3 

BB • 930 k 

iii 4.38-• 
Ihk 

Is 
gm 1,15 

Atm 
/a 0.45 
2 93 
R SO 

lh 138 

Ig 
gm 1.12 
Ia 0.6 

162 mA 
20 PA 

0.5 µA 
2.05 mA/V 
1.75 mA 



Specification !OS/CV 4007 

Issue 3 Dated 21.9.56. 

To be read in conjunction with 10031 and 118.448 
Nearest Equivalent American Specification -111D-O-1/235 

SEMITY 

Specification Valve  

UNCLASSIFIED UNCLASSIFIED 

Pep 1 (Ns. at pips - 3) 

MINISTRY OF SUPPLY -  "WM VALVE ELECTRONIC CV4 0 07 

Indicates a change 

TYPE OF VALVE - Reliable Double Diode 

CATHODE - Indirectly-heated (Separate cathodes) 

ENVELOPE - Class 

PROTOTYPE - 0283; VI7129 

REIMA CESIONATION - 5726/6ALSW/6097 

Additional Marking  

5726/6A1:106097 
 

puma  

See 51001/4 

RETIE MS 
B70 

Note 
See 88.448 : 870/1.1 

6.3 WNW V041810 (V) 
COMMECTIONS Neater Current (A) 0.3, 

Max Peak Inverse Anode Voltage (V) 360 Pin Electrode 
Max Peok .Anode Current (mA) 60 B 

1 Cathode hi Max Mean Anode Caveat (mA) 10 B 
Max Surge Anode Current (mA) 350 B 2 Anode as 

Max Heater-cathode Voltage (V) 360 C 3 Beater h 
Max Bulb Temperature (°C) 165 D 4 Heater h 
Max Shook (short duration) (g) 500 5 Cathode ke 
Max Acceleration (continuous operation) (g) 2.5. 6 

7 
Internal Shield a 
Awls at 

prpcmstom 
woos 41:8 11170262 
BIS M! IM 1, 
Dimension(ms) Min. Max. 

A. Seated height - 38 
CAPACITANCES (pP) C. Diameter 16 19 

Cal,a,  (max) 0.026 E 
D. Overall length - 45 

MOUNTIM 021ITION Ca,(hak*s) (nom). 3.2 B.E 
Clc,(11,44e) (nom) 

• 

.3.9 B.E Any 

S111 

A. All limiting values are absolute. 

B. Each diode 

C. Breakdown value with cathode positive to heater. 

1). Caution_ to Electronic Eaultment DesienEnainsersa Special attention should be given to the temperature of 
valves to be operated in aircraft. Relltbility will be seriously impaired if the maximum bulb temperature 
is exceeded. The life expectancy may be reduced it coalition, other then Moe specified for ltfe test 
are imposed on the valve and will be reduced appreciably it absolute maximum:ratings we exceeded. Both 
reliability and perfarigenoe will be leoperdised if heater voltage ratings we exceeded: life and 
reliability performenia are directly related to the degree that regulation of the beater Voltage is 
maintained at its centre-rated ',aloe.  

E. Measured with a closely fitting metal can. 

Z.116111)74. 
CV/4007/311 



Test Conditions - unless otherwise specified 
I 

Vb Va SL C 
(V) (Vras) (ohms) (a) 
6.3 165 11,000 E.0 

Limits AQ.LiInsp. Sym- : K1001 I Test 

I 

Test Conditions 
, Level' bol :Min LAL BoEei UAL Max 

. Units 
AID; 

, 

1  7.1 { Glass Strain No voltages 

1 
1 

6.5 I I 1 

IC:ROW-A 1 
5.2 !Insulation 

Va, all . -300V 
Vs, all = -30DV 

1004 R 
100 
100 

- 

:03.0U? B Combined AQL 1.0 
!Heater Current 
Heater-cathode 

Leakage Current 
Output Current 
Emission (1) 

Vbk = +100V; Note 1 
Note 2 
Va = 10.0V; Note 1 

0.65 

0.65 
0.65 
0.65 

II 

II 
II 
II 

Ih 

Ihk 
I out 
Ia 

0.27 

- 
16 
40 

0.3c4 

- 
18 
- 

i 0.325 

5.0 
- 

A 

uA 
mA 

GROUP C Combined ADJ. 6.5 
Emission (2) 

Anode Current 

Difference between 
sections 
HIE' 

Vh . 5.7V; 
Va . 7.0 V rms 
Notes 1, 3 
Va = 0; R.L. 40k; 
Note 1 
Va . 0; RL = hok 
Note 1 
Vh = 7.0V; Note 4 

2.5 

2.5 

2.5 
2.5 

I 

I 

I 
1 

ado 

Ia 

Ia 
Va AC 

2.0 

- 

i 

1 15 

1 20 

15.0 
10.0 

uA 

a 
mVrms 

GROUP D 
7.2 Base Strain 

Capacitance 

.f *I leg 

Measured on a 1 &is 
bridge with the valve 
mounted in a fully 
screened socket. Lith 
shield.  
Cms.as . 

.1114bes.1 

6,5 
6.5 

IA 
IC 

- - - - 0.026 - Pr 

• . - 4sm)rfc isnwrtzter* so4u, _ - __ _ _ _ 2___A__,___ -_, _ 
_. - 1 Staten ,.' 9/1: ., 

1- 
illtip

tie
lo:+

ca
l
e 

 
Si en , . 

t,1  33 ,,.7.  - 4.0 - pF 

.!1.1  
,-1. i :8:51-0 

,k CIE1180 S. 

Ot:I1.1.1 7317.11117:11 

.,,..  g,  - 
1111011P_E-. 

1,,Li__,
; 
 

rnmhInad Ali

. 

 6.5 

11 3 Fatigue 

Post Fatten Tests 

Vh = 6.W switched 1 Ala 
on and 3 mins off; 
Va = 0; f . 170 c/s; 
Min pk accel . 5g;  
Duration . 306 39, x yrs.  
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Leakage Current 
Output Current 
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Vilit . +100V; Note 1 
Note 2 

or 

2 5 

2.5 

5ors.:31 
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Page 2 
TESTS  

To be performed in addition to those applicable in K1001 
Test shall be performed in the specified order unless otherwise agreed with the Inspecting Authorit4. 

CV4007 

t NIEWEAlu 
.1-Ttnyf.): 



Page 3 
TESTS (ContId) CV4007 

I 
SQL Insp. Sym- 

Limits 
61101 

i 
Test Test Conditions 

bevel bol Kin 1.51. Bogey UAL Max ALD 
Units 

I 

I GROUP F 

AVI/5 

1 

Life  

Life Test End-point 

Note 2 

Caleined Ai. 6.5 IA 

I al/ 
5.6 

(500 hrs) 

Inoperatives 
Heater Current 

Heater-catnode 

Leakage Current 
Emission (1) 
Anode Current 

Vhk = +100V; Note 1 
Va . 10.0V; Note 1 
VaW3i glelebi; Mete 1 

2.5 
2.5 

2.5 
2.5 
4.0 

fh 

Ihk 
Ia 
IL, 

0.275 

- 
35 
1.0 

0.325 

10.0 
- 

20 

A 

u/i 
mA 
uk 

Insulation Insulation 

Emission (2) 

Va, al). . -.Nov 
Vs, all . -3006 
Vh = 5.76; Va = 7.0rms; 

4,0 

4.0 

50 

50 

- 

- 
- 

m 
M 

- 

.6--•- 

Life Test End-point 

Notes 1, 3 

Combined Al 10.0 IA 

411a 20 ,, 

AVI/ 

5.6 

(1000 hrs.) 

Inoperatives 
Heater Current 
Heater-cathode 

Leakage Current 

Emission (1) 
Insulation 

Vhk . +100V; Note 1 
Va = 10.06; Note 1 

va, all . -300V 
Vs, all . -300V 

4.0 
4.0 

4.0 

6.5 

6.5 

Ih 

Ihk 
Ia 
R 

0.275 

- 
30 

50 

50 

0.325 

10.0 
- 

- 

- 

A 

uA 

mA 

m 
M 

(ROMIG 

AIX/ 
2.5 

AVI/ 

5.6 

Electrical re-test 
after 28-day 
holding period 

Inoperatives 0.5 

100A 

NOTES 
1. Test each section separately. 

Measured in a dull impedance (including initially adjusted so 2. wave circuit with the supply hregefommer) 
that a specially selected valve shall give an output of 18 mA. The selected valve shall be amp valve In 
which the anode current Is not less than 60 W. when 10 volts Ls applied. The anode voltage shall be 
measured between anode and earth by means of a rectifier type meter. 

3. The value of emission shall apply to Individual valves and is expressed as 

(Ia at Vii . 6.36) - (Ia at Vh = 5.76) t l00% 

eg-- 

(Is at Vh . 6.3V) 

Readings at Vh = 6.3V and Vh . 5.79 shall be zade with Va . 7.06 rms. 

4. The valve shall be tested in the circuit shown in Fig. 1. Pin meters are indicated for the electrode 
connections. 

5. Breakdown voltage is defined as the voltage at ;filch arcing occurs between anode base pin the adjacent 
pins. Other test conditions required shall be 

Va . 500V rms, 50 c/s sinusoidal waveform; 
Ambient pressure . 55 + 5 mm mercury; 
Ambient temperature = 25 + 5°C; 

Relative humidity-. zero% 

fla. 1 

111 

..............• 
15t 

1 

1111 ft 0. slave 5M 
Voltmeter 

C6/4007/313 
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VALVE ELECTRONIC CV4009 

MINISTRY or SUPPLY .• D.I. R.D. (MIR A.F. 

Specification MOMAJ/CV4009 

Similar to American Specification 5749/6BAaI 

Issue 2 Dated 6.4.56 

To be read in conjunction with 11(6448 B861409 and 51001 

SECURITY 

Specification Ian 

UNCLASSIFIED UNCLASSIFIED 

  

TYPE OF VALVE - Reliable Miniature Variablen H.F. Pentode 

CATHODE - Indirectly heated 

ENVELOPE - Glass 

PROTOTYPE - cv.454 

R.E.T.M.A. DESIGNATION - 5749/6euk 

Additional 

NOUNI  

5745/66A6Y 

H1001/4 

Marking:- 

BASE 
Bs.448/67c 

RAMg =SECTIONS 

Pin Electrode 
Note 

Heater Voltage (Y) 6.3 C 1 g1 
Heater Current (A) 0.3 2 g3 
Max. Heater - Cathode Voltage (V) 05o A 3 h 
Max. Operating Anode Voltage (V) 330 A 4 h 
Max. Anode Voltage (Ia . 0) (V) 500 A 5 a 
Max. Anode Dissipation (N) 3.3 A 6 g2 
Max. Operating Screen Voltage (V) 135 A 7 k 
Max. Screen Voltage (Ig2 . 0) (V) 330 A 
Max. Screen Dissipation (N) 0.7 A DIMENSIONS 
!Ritual Conductance (mhPf) 4.4 B 
Max. Grid 1 - Cathode Resistance for Cathode Bias (14)) 0.5 See PS.448/137G/2.1 

Max. Grid 1 - Cathode Resistance Fixed Bias (x0 0.1 Size Ref. No. 2 

Max. Bulb Temperature (oc) 165 C 
Max. Shock (short duration) (g) 500 Dimension (am) Min. Max. 

Max. Acceleration (continuous operation) (g) 2.5 
Inner Amplification Factor (:..41 g2) 24 A seated height - 47.5 
Mutual Conductance (111 . - 201) ( 11  A/V) 40 C diameter 16.0 19.0 

Anode Impedance (111) 1.0 D overall length - 54.5 

CAPACITANCES (PP) MOUNTING POSITION 

C in (nom.) 5.5 D 
C out (nom.) 5.0 D AM1 

Ca. g1 (max.) 0.0035 D 

NOTES 

A. Absolute value. 

B. Measured at Va . 250V, Vg2 . 1001, Yg3 . 0, Rk = 68() (Ia . 11mA, Ig2 . 4.2sA.) 

C. Caution to Electronic Equipment Design Engineers: Special attention should be given to the temperature of 
valves to be operated in aircraft. Reliability will be seriously impaired if the maximum bulb temperature 
Is exceeded. The life expectancy may be reduced if conditions other than those specified for life tests 
are imposed on the valve and will be reduced appreciably it absolute maximum ratings are exceeded. Both 
reliability and performance will be jeopardised if heater voltage ratings are exceeded: life and 
reliability performance are directly related to the degree that regulation of the heater voltage is maintained 
at its centre-rated value. 

D. Measured without screen. 
._. 

Z.11635.R. 



CV4009 
TESTS Page 2 

To be performed in addition to those applicable in E1001 

Tests shall be performed in the specified order unless otherwise agreed with the Inspecting Authority 

Test Conditions - unless otherwise specified 

Vh(V) Va(V) Vg1(V) Vg2(V) Vg3(V) Rk( ohms) Ck( p. F) 
6.3 250 0 100 0 68 1000 

1(1001 Test Test Conditions ADL Insp. Symbol Limits 
Units Ref. % Level Min. LAL Bogey UAL Max. ALD 

11.1 Vibration No Voltages 100% 

7.1 Glass Strain No Voltages 2.5 _I 

2E2LA 

Vh . 6.3V. Note 8 
Electrode Vg1 to all . -100V 100% R 100 - - - - - MO 
Insulation Vg2 to all . -300Y 100% R 100 - - - - - Mf) 

Va to all . -300V 100% R 100 - - - - - MU 

Reverse Grid Current Vg1 . -1V. Note 6. 100% Ig1 - - - - 0.5 - LiA. 
Rg1 .500kf) sax. 

GROUP B 

Combined AgL 1.0 II 

Heater Current 0.65 II Ih 275 - - - 325 - mA 

5.3 hk Leakage Current Vhk = }i0OV Note 1 0.65 II Ihk - - - - 20 - LiA 
Vhk = -100V cathode 
positive 

V2 lhk - - - 5 - - 11A 

Anode Current 0.65 II Ia 8.5 - - - 13.5 - mA 
V2 Ia - 9.4 11.0 12.6 - 2.5 mA 

Screen Current 0.65 II Ig2 2.8 - - - 5.6 .- mi 
Y2 Ig2 - 3.4 4.2 5.0 - 1.4 mA 

Mutual Conductance 0.65 II gm 3.6 - - - 5.2 - mA/V 
V2 gm - 3.91 4.4 4.89 .- 0.9 mA/V 

GROUP C 

Combined A. 6.5 I 

Change of Mutual Vh . 5.7V. Note 7 2.5 I Am - .- - - 15 - % 
Conductance 

Mutual Conductance Vg1 . -20V Rk . 0 2.5 I gm 5 - - - 100 - PA/V 

Reverse Grid Current Vh . 6.9V 2.5 I 10 - - - - 1.0 - il A 
Va . 300V. Vg2 = 125V 
Vg3 . O. Note 4 

11.1 Vibration Noise RL . 2ki). Note 2. 2.5 I Va AC - - - - 25 - mV rms 

CV4009/2/2 



Page 3 TESTS (Conttd) CV400 
E1001 
Ret. 

Test Test Conditions AM Insp. 
Level 

Symbol 
Limits 

Units 
Min. LAL Bogey UAL Max. AID 

GROUP D 

7.2 Base Strain No voltages 6.5 IA 

5.9 Capacitances Measured on 1 Mas 6.5 IC C in 4.4 - 5.5 - 6.6 pr 
bridge with valve C out 3.5 - 3.0 * 6.5 - pr 
mounted in a fully Ca g1 - - 0.0035 - PF 
Shielded socket. 
Valve not screened. 

If.3 Control Vg1 = .4V Ia . 5011A 6.5 IA -Vg3 70 - 140 

Inner Amplification Max. Grid swing - IV 6.5 IA pg1g2 16 - 32 
Factor 

GROUP E 

11.2 Resonance Search RL - 2kn 2.5 IC 
Frequency:- 
25 - 500 c/s Va AC 100 mV nos 

11.3 Fatigue Vh = 6.9V Note 3 IA 

st ti e est 

Combined A. 4.0 

5.3 hk Leakage Current Vhic mi 100V Note 1 2.5 Ibk PI. 

Reverse Grid Current Vg1 . .1V Note 6 2.5 Ig1 - - - - 1.5 µlb 
Rg1 .500kn max. 

Mutual Conductance 2.5 gm 3.3 - - - 5.2 

11.1 Vibration Noise As in Group C 2.5 Va AC - - - - 40 

11.4 Shock Hammer Angle = 30°  IA 

st 

No voltages 

. ' Tests 

Combined I. 4.0 

5.3 hk Leakage Current Vhk . t100V 2.5 Ihk - 
Note 1 

Reverse Grid Current Vg1 - -IV Note 6 2.5 Ig1 - 1.5 
R81 . 500kn max. 

Mutual Conductance 2.5 gm 3.3 - 5.2 mA/V 

11.1 Vibration Noise As in Group C 2.5 Va AC 4.0 - mV rms 

GROUP F 

AVI/5 Life Rgl - 100k0 t 20% 
Vhk . 150V D.C. 
Heater positive. Note 5 

cv4009/2/3 



CV400 TESTS (Cont'd) page 4 

K1001 Test Test Conditions AQL Insp. Symbol 
Limits 

Units 
Ref. % Level Min. LAL Bogey UAL Mei. ALD 

avi/5.1 tebilit its 1 hour) I 

AVI/5.2 

Change in Mutual 
Conductance 

Survival Rate ife (100 hrs.) 

1.6 

II 

Agra -  -  -  -  % 

AVI/5.6 

4V1/5.5 

Inoperatives 

termit it 

0.65 

IA 

Test Point 500 hrs. Combined AIL 6.5 

AVI/5.6 

5.3 

Inoperatives 

Heater Current 

hk Leakage Current 

Reverse Grid Current 

Mutual Conductance 

Average Change of 
Conductance 

txtuetanee 

Vhk = t.100V Note 1 

Vg1 = -1V Note 6 
Rg1 . 500k0 

Vh = 5.7V 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

Ih 

Ihk 

ig1 

gm 

Agm 

gm 

275 

I - 

- 

3.0 

- 

2.5 

- 

- 

- 

- 

- 

- 

- 

- 

.- 

- 

- 

-  

- 

.- 

- 

- 

325 

40 

1.5 

5.2 

15 

5.2 

-  

- 

- 

- 

.- 

mi 

p.A 

µA 

mA/V 

% 

Test Test Conditions ...4.92L Ir sp. sy,boi Li,nits 
e . ,.. Lc Tel Ian LAL 3ogey UAL MaAl 

K 
Electrode 
Insulation 

Vh = 6.3v. /rote 8. 
V,L1 - <C2. = -10Cv. 
-,72:2 - all = -300v. 
Va - all = -3G0v. 

4.0 
R 
R 
R 

__Leovrooe  
Insulation 

Mutual Conductance  

vr1 = m.,V. Rote o. 
Vgl - all = -100v. 
Vg2 - all = -300v. 
Va - all = -300v. 

1 665 
R 
R 
R 

30 
30 
30 

- 
- 

- 
- 
-  

GROUP G 

AIII/2.5 

AVI/5.6 

fflectrical Retest 
after 26 days 
holding period 

Inoperatives 

Reverse Grid Current Vg1 m -1V Note 6 
Re . 5000 MU 

0.5 

0.5 

100% 

Ig1 1.0 PA 

NOTES See Overleaf 

cv466912/4 
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C V4009 
NOTES  

1. Heater positive and negative successively. 

2. The valve shall be mounted so that the direction of vibration is parallel to the minor axis of the 
electrode structure. 
Vibration frequency = any fixed frequency in the range 25 - 100 c/s. 
Min, peak acceleration . 2.5g. 
The test shall be of sufficient duration to obtain a steady reading of noise output. 

3. Valves shall be vibrated in each of the three required planes for not less than 30 hours (100 hours 
total). Heater switched 1 min. on 3 min. off. No other voltages. M1M6 peak acceleration . 5g; 
frequency 170 t 5 as. 

4, Adjust Vg1 to give Ia = 11.0 mA. For this test the valve shall be preheated for five minutes under 
the test conditions. Ig1 shall not be rising or out of limit after a total of 10 minutes. 

5. For life tests Va and Vg2 may deviate from the specified value by 00 volts providing the average 
dissipations are within 10% of the value obtained under the specified conditions. Fixed bias may 
be used. 

6. This is an additional bias applied relative to the negative end of the cathode resistor. 

7. Change of Mutual conductance is expressed 

(gm at 6.3V) - (gm at 5.7V) x 10i 
(gm at 6.3V) 

8. Heater and cathode Strapped and considered as a single electrode. 

cv4009/2/5 



TYPE OF VALVE - Reliable RF Pentode, Sharp Cut-off 

CATHODE - indirectly-heated 

ENVELOPE - Glass 

3tOTOTYFE - T18100 

RET116. DESIGNATRXI- 5654/EAK51U6096 

mARKI10  

K1001/4 

(See also Note D) 

1370 

CONNECTIONS 

RATING 

Note 

Heater Voltage (V) 
Heater Current (A) 
Max. Anode Voltage (V) 
Max. Cathode Current (mA) 
Max. Anode Dissipation (W) 
Max. Screen Voltage (V) 
Max. Screen Dissipation 40 
Max. H-C Voltage (V) 
Mutual Conductance (10A/V) 
Anode Impedance (megohm) 
Max. Operating Frequency (Iic/s) 
Max. Bulb Temperature 
Max. Altitude ( f t) 
Max. Shock (short duration) (5) 
Max. Acceleration (continuous operation) (g) 

C 

A 
A 

C 
C 

6.3 
0.175 
200 
20 
1.65 
155 
0.55 
+130 
5.0 
0.34 
400 
165 
10,000 
500 
2.5 

Pin 

1 
2 
3 
4 
5 
6 
7 

Electrode 

Grid 1 
Cathode - Grid 3 
Heater 
Heater 
Anode 
Grid 2 
Cathode - Grid 3 

DIMENSIONS 

See K1001/Al/D4 

Cagl (max.) 
Cac (nom.) 
Cge (nom.) 

Dimensions (eve) Kin. 

A 
B 

MOUNTING POSITION 

Max. 

45.0 
19.0 0.02 

2.85 
4.0 

B 
B 
B 

CAPACITANCES (pF) 

Any 

NOTES 

A. Measured at ye = Vg2 = 120V, Vgl . -2V. 

B. Measured with a close-fitting metal can. 

C. Caution to Electronic Sou:went Design Engineers: Special attention should be given to the temperature of 
valves to be operated in aircraft. Reliability will be seriously impaired if the maximum bulb temperature 
is exceeded. The indicated altitude may be exceeded at reduced ratings. The life expectancy may be 
reduced if conditions other than those specified for life test are imposed on the valve and will be reduced 
appreciably if absolute maxim= ratings are exceeded. Both reliability and performance will be jeopardised 
if heater voltage ratings are exceeded: life and reliability performance are directly related to the degree 
that regulation of the heater voltage is maintained at its centre-rated value. 

D. In addition to the requirements of K1001/4, the REIMA designation shall also be clearly and indelibly marked 
on the valve. 

E. Difficulty may be encountered if this valve is operated for long periods at very low values of Cathode 
current. 

• 

Specification 110S(A)/CV4010 111L-E-1/236 §ECURITY 

Issue I+ Dated 5.3.56. Spec if feat ion Valve 

To be read in conjunction with X1001 UNCLASSIFIED tHELASSIFIED 

Page 1 (No. of Pages - 4) 

MINISTRY OF SUPPLY - fiRD(A)/RRE VALVE ELCIRONIC  CV4010 

Z.11636.R. CV o/4./i 



CV 4010 Page 2 

To be performed in addition to those applicable in 111001 

Tests shall be performed in the specified order unless otherwise agreed with the Inspecting Authority. 

Test Conditions - unless otherwise specified 

v101 Va(V) Wit) Vgl(V) 

6.3 120 120 -2 

it1001 Test Test Conditions 
A'. Insp. Wm- Limits Units 

Min 14AL _Vogel till. MAX ALD 9S Level bol 

11.1 Vibration No voltages 10% 
7.1 Glass Strain No voltages 2.5 t 

GROUP A 

Insulation Vgl -all- -100V DC 1001l R 100 hi 
Vg2 -all- 300V DC 1005; R 100 H 

Reverse orio 

Vs -all! "300AT  DC 10C. It 100,  ti 

Current Re . 100k 1005 igl - 
... 

- - - 0.1 - µA 

CROUPS Combined AtL 1.0 II 

Heater Current 0.65 II Ih 160 - 175 - 190 alit 
H-C Leakage Current Vhc . + 100V 0.65 II the - - - 10 NA 

Anode Current 0.65 II la 5.0 - - - 11.0 mi 
V2 Ia 6.5 7.5 8.5 2.5 ma 

Screen Grid Current 0.65 II 1g2 0.8 - - - 4.0 mii 
V2 la - 1.8 2.5 3.2 - 1.5 alit 

Mutual Conductance 0.65 II gm 4.0 - - - 6.25 DA/1r 
v2 go - 4.525 5.0 5.475 1.025 mart, 

GROUP C Combined Act, 6.5 1 

Anode Current Vgl = -tov 2.5 1 Ia - - - - 200 P14 
Anode Current Vgl = -5.5V 2.5 I Ia 5 - - NA 
Change in 
Mutual Conductance 

Grid current 
Vh = 5.7V Note 1 
Note 5 

2.5 1 S.
Reverse 

&go - - - - 15 

vh-7.0v; Rg1=100K 2.5 I Igl - - . - 0.5 Imk 
Noise Factor Note 2 2.5 I NF - - - - 2.5 db 

Noise and 
Microphony vht=200V; Vg1=0 2.5 I VaAC - - - - 100 mV RMS 

Re =1000 ohms 
RL .100k 
Rg2 = 500k 
Cg2=2pF 

or alternatively 
Cc =10000 

11.1 Vibration Noise Vht=135V 2.5 I VAC - - - - 45 mV RMS 
RI, =2000 
Rg1.100k 
RK2=10k 
Cg2=2/uF 

GROUP D 

7.2 Base Strain 6.5 LA 

Capacitances Measured on 6.5 IA (Cog - - - - 0.02 PF 
1 hicts Bridge and (oge 3.4 - - - 4.6 PP 
the valve counted 
in a fully screened  
socket, with 
shielding can. 

(Coe 2.45 - - - 3.25 PF 

Low Pressure 
Voltage Breakdown Notes 3 and 4 6.5 IR 500 - ... V AC 

CV 4cioA/2 



CV 4010 Page 3 
TESTS (Contd.) 

E1001 Test Test Conditions 
Insp. 
Level 

am' 
bol Min 

11.2 

11.3 

11.5 

GROUP E Coabined AEL 6.5 
2.5 

2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 

IA 

IA 

VaAC 

VaAC 
lbc 
Id 
Wa 

VaAC 
Ste 
lel 
ND 

3.5 

3.5 

Resonance Search RL 10k 
Frequency 25,500c/s 
Vh.6.3V switched 
1 min on, 3 mins off 
Va . 0 
Acceleration = 2.5g 
nuration=3x 23 hrs 
Frequency - 170 c/s 

Note 6 
Vhc 100y 
Tgl = 100k 

Hamer angle =30° 

No voltages 

Note 6 
Vhc - . 10OV 
Rgl 100k 

Fatigue Test 

Post Fatigue Test 

Vibration mist? 
H-C Leakage Current 
Reverse Grid Current 
Mutual conductance 

Shock Test 

Post Shock Tests 

Vibration Noise 
H-C Leakage Current 
Reverse Grid Current 
Mutual Conductance 

AVI/5 
GROUP F 

Va 
Vg2 125V 

'Ygl 0 
'The . 135V heater 

positive 
Rgl 100k 
Rc ■ 130 ohms 

tf 

LIFE TEST 

AVI/ Stability Life Test 
5.1 

Change in Mutual 
Conductance 1.0 Agri 

AVI/ Survival Rate Life 
5.2 Test (100 hrs) 

:.VI/ Inopenatives 0,65 It 
5.6 

"VI/ Intermittent Life 
5.3 Test See above 

Life Test End-Point 
(500 hours) 6.5 IA 

Inoperatives 2.5 
Heater Current 2.5 th 0.16 
H-C Leakage Current Vhc = ♦ 100V 2.5 - 
Reverse Grid Current Rgl .100k 2.5 Igi 
Mutual Conductance 

do Average Change 
2.5 gm 

co 
3.75 

Anode Current 4.0 j Ia 4.5 
Electrode Insulation Vg1- all = -100V 4.0 R 9) 

Vg2- all -300V 5) 
Va - all = -NOV I 50 

Nolae Factor Note 2 4.0 NF - 

Units 

150 mVRNS 
c/s 

90 WV RFS 
30 PA 
0.2 

mAJV 

90 raVRIIS 
30 
0.2 PA 

mA/v 

10 

0.19 A 
10 
0.1 
6.25 IAN 
15 
U mA 

~• m 
• m 

2.7 db 

LAL 

• 

- 

OM,  

Heger 
Limits 

UAL 

• 

I 

CV 4010/4/3 



CV 4010 TESTS (Cont,d) 
Page 4 

K1001 Test Test Conditions 
Aqi, Insp. 

Level 
Sym- 
bol. 

Limits 
Units 

Min LAL Bogey UAL flax ALS 

Life Test End-Point 
(1000 Hours) 10 IA 

Inoperatives 4.0 - - - - - 
Heater Current 4.0 Ih 0.16 -  -  -  0.19 A 
11-C Leakage Current Vhe - 4,  100V 4.0 Itic - - - - 10 pA 
Reverse Grid Current Rgl . 100k 4.0 lel - - - - 0.1 pA 
Mutual Conductance 4.0 gm 3,5 -  -  -  6.25 mA/V 
Anode Current 6.5 la 4.0 - .. - 11.0 mA 
Noise Factor Note 2 6.5 NF ' - . - 2.8 dC 

GROUP 0 

AIX/ 
2.5 

Electrical Re-test 
after 28 days holding 
period 

1007; 

Inoperattires 0.5 

Reverse Grid Current Rgl . 100k 0.5 Igl - - - - 0.15 pA 

NOTES 

1. The change in mutual conductance Is expressed as: - 

gm at 6.3V - gm at 5.7V  x 100% 
gm at 6.3V 

2. The valve shall be tested at a Convenient frequency within the range 40 to 50 ht/s in an approved Head 
Amplifier - See circuit diagram on rage 5. The Noise Factor of the complete unit shall be measured for a 
bandwidth not exceeding one MO/s. The noise contributed by the second stage shall not exceed X of the 
total noise. The input circuit losses -named at the grid shall not exceed an equivalent conductance of 
30 micro-mhos at the test frequency. The measuring source shall be transformed to 2000 ohms at the grid. 
Initially the neutralisation shall be adjusted for an average valve, but the tuning of the input circuit 
shall be adjusted for each measurement. 

3. Low Pressure VaUege Breakdown is defined as the voltage at which arcing occurs between anode and adjacent 
base pins. Pressure 5 55 + 5 am Hg; temperature - 25 ± 5°C; Relative Humidity - 0; Voltage = 500V AC, 
50 c/s sinusoidal waveform 

4. This test shall be performed on the initial production lot and thereafter on a lot every 30 days approxi- 
mately. In the event of a lot failure, the lot is rejected and the succeeding lot shall be subjected to 
this test. Once a lot has passed, the 30-day mile shall apply. 

5. Prior to this test the valve shall be preheated for five (5) ❑inutes under the conditions specified below. AMO 
Test immediately after pre-heating. 

Vh Vgl Re I Rgl Va Vge 
(v) (v) (ohms) (ohms) (V) (V) 

7.0 0 

1 

130 1 100k 150 125 

G. The conditions specified for the Vibration Noise Test in Group C shall apply. 

CV 4010/44 



Page 1 (No. of Pages - 5) 
MINISTRY OF SUPPLY D.L.R.D. /R.A.E.  

VALVE ELECTRONIC CV4014 
specification MI3(A)/CV4014 

Issue 4 Dated 5.11.56 
To be read in conjunction with 11.8.448, 5.8.1409 and 2.1001 

SECURITY 

specification Valve 

UNCLASSIFIED UNCLASSIFIED 

  

Indicates a change 

TYPE OF VALVE • Reliable H.F. Pentode 

CONOCS • indirectly heated 

ENVELOPE . Class 

PROTOTYPE - CVI3S 

R.E.T.M.A. IESIONATION • 6064 

NARKING 

- Additional 

See K1001/4 

Narking: 
6064 

NNE 
11.8.448/070 

14.211 OMMTIONS 
(All limiting values are absolute) Nets Pin Electrode 

Neater Voltage (V) 6.3 I 1 Grid SI 
Neater Current (A) 0.3 2 Cathode k 
Mex. Neater - Cathode Voltage (T) + 150 3 Neater k 
ikx. Anode Voltage (Na - NO) (V) 302 4 Neater k 
W. Anode Voltage ( /a .. 0) (V) 550 5 Anode a 
Mex. Anode Dissipation (N) 3.0 6 049. Sh. 0 + a  
Mex. Screen Voltage (Wg2 .0.5) (V) 310 7 Screen g2 
Max. Sermon Voltage (1'2 - 0) (r) 450 
Max. Screen Dissipation (1/) 0.9 DINENsicek 
Max. Grid 1 - Cathode Resistance (MCO 0.5 A See 11.8.4415/1/0/2.1 
Max. lath Temperature (CC) 200 11 site Ref. No.2 
Ifecco Shoat (short duration) (g) 500 
Max. Acceleration (continuous  operation) (g) 2.5 Dimension (me) Min. Mex. 

TYpioal Operating Conditions A seated height. .. 47.5 
Measured at Va . Vg2 - 25OV: iris . -271 Vg3 .0 C diameter 16.0 19.11 
Anode Current NA) la 

D overall length • 54.5 
Street Current (ni) 2.5 IMMO POSITION 
Mutual Conductance (mAiV) 7.6 
inner Amplification FactorqUi.g2) 75 Avf 

CAPACITANCES (p0) 
C in (nom.) 7.6 C 
C out (nem.) 3.25 C 
Cargl (1111E.) .01 C 

MIK 
A. For cathode bias. Max. value for fixed bias operation - 100 IC). 

D. Caution to Electronic Equipment Design Engineers: The life expectancy may be reduced if conditions other 
than those specified for life tests are imposed on the valve, and will be reduced appreciably if absolute 
maximum ratings are exceeded. Both reliability and performance will be jeopardised if heater voltage 
ratings are exceeded: life and reliability performance are directly related to the degree that regulation 
of the heater voltage is maintained at its centre-rated value. 

C. Measured with a close fitting metal screen. 

cf401 4/1 
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To be performed in addition to those applicable in Mom 

 

Tests shall be performed in the specified order unless otherwise agreed with the Inspecting Authorit7 

Test Conditions • unless otherwise specified 
WV) Va(V) vet(v) 1t2(v) Vg3(V) *Ohms) Ck(1.1  F) 
6.3 250 o 250 0 160 1000 

T 

1E1001 
Test Test Conditions AQL Insp. Limits Units Met. level Symbol 

Min. UL hear UAL Max. AID 

6.5 I 
7.1 class Strain No voltages 

Ena.s. 
Electrode Vb - 6.3v Note 6 
Insulation v61-8.11 - -100V 105,1 It 100 - - - - - lin 

Vg2-all • -3001 ismo% R 100 - - - - - 14 
Va-all - -300V 100% R 100 -• - ,^ • - NO 

Reverse Grid 111 • 500k ma. 100g Ig1 - - - - 0.5 - µA 
Current 

. 

CROUP B 

. 

Combined AQL 1.0 II 

Neater Current 0.65 11 lb 275 - - - 325 - he 

Neater Cathode !Mk • +100V Note 5 0.65 II Ihk .• • • -• 10 - PA 
Leakage Current Vbk = .10471 .12 Ihk •. -• .- 2 -. - 1.1A 

Cathode Positive 
Anode Current 0.65 II la 7.5 -, ,- - 12.2 - Ist 

• V2 Is - 8.7 9.8511.0 - 2.60 mi 
screen current 0.65 II Ig2 1.8 • • • 344 - lit 

V2 Ig2 - - 2.6 3.0 - - wA 
Mutual Conductance 0.65 II 00  6.0 - - - 9.25 - ativ 

v2 cn - 6.81 7.62 8.43 - 1.8 atm 

2N2ES 

Combined AQL 6.5 I 

Anode Current To • -8V 2.5 I Is - - - - too - 0 

Reverse Grid 
Current 

161 • •97/ 2.5 I 
/1 

- - • • 1b0 - AA  

Change of Mutual Vil • 5.71 45 I gm • - • - 15 - % 
Conductance Notes I and 4 

Revers. Grid 
Current 

vh • 6.91GRIC • 2500 
Va = 1g2 • 3001 

2.5 I Igl -, - - - 1.0 - 1.1A 

Note 2 

11.1 Vibration Noise RL • a Vs( b).2501 2.5 I Va AC .- • .. .. 15 - 'WM 
161 . •2V 
Itk • 0 

2 



rage 3 M (cost rd) CV4014 
K001 
Ref. Test Test Conditions AqL % 11122* Level spool 

Limits 
Malts 

Min. IAL Bogey UAL N. AID 

MLR 
7.2 Base Strata No voltages 6.5 IA 

Capacitances measured on 1 Mcis 6.5 IC C in 6.5 - - • 8.7 - rie.  
bridge with valve C out 2.75 - - . 3.75 • Of 
minted in a fully Ca.g1 • - - - - .01 - Pl? 
Welded socket. 
Valve screened 

23 Negative Vgi . 3.91 6.5 IA 0/23 70 . - • 12o - V 
Cut off voltage Is - 5011A 

Inner *ARAM. 
cation Factor 

Hsu grid swing IV 6.5 IA IA SW 60 - 75 ,,, 89 - 

MU 
11.2 Resemonee Sear* RL . a Va(b)e250V 2.5 IC 

Freemen- 
(1) 25 - aoo e/s Vs AC • 0 . - 20 - elf tae 
(2) 200 - 500 0/s Va AC - . - - 100 - stit ran 
(3) 500 - 2.500 c/s Vs AC - • - - 500 - let red 

11.3 Fatigue Vh . 6.9V Note 3 IA 

POST FATIGUE TESTS 
Combined AQL 4.0 

liesterCethode Vhk . _IOW 2.5 Ibis - - - - 2S ILa 
Leakage Current 

Reverse Grld Current Rg1 - 500k () max. 2.5 to - - ., 1.0 - µA 

Mutual Conductance 2.5 gm 5.5 e,  - - 9.25 - wit/V 

11.1 Vibration Noise As in Group C 2.5 Va AC - - • .. 25 - WV rue 

11.4 Shock Ramer Angle - 30°  IA 
No voltages 

POST SNOOK TESTS 
Combined AQL 4.0 

Easter-Cathode Vbk 4. oar 2.5 mik - a. la OP 20 - i
t
IA 

Leakage Current 

Reverse Grid current Rg1 - 500k 0 au:.  2.5 TM - - . AO 
1.0 - 

uA 

Mutual Condostance 2.5 gm 5.5 - • - 9.25 - UN 

11.1 Vibration Noise As in Group C 2.5 VA AC - - • • 25 - nir rms 

cw4o1104/3 
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• 325 

20 

0.75 

945 

15 

• 

• 

 

CV4014 
TEE TS (Contd.) Pale 4 

    

LAL UAL 
11001 
Ref. 

Test Condition AQL 
 Insp. 

Level  Nis. 

Limits 

*Pr  Nu; 
Test anted Units 

AID 

*wr  

A VI/5 \Are 

AVI/5.I gtabtlitr Life (I War)  

:angs in Mtge 
Zindustance 

Iatotnitttat Life 

Tea Paint 500 bro. 

A Vi /5.6 Imperatives 

Neater Cmtont 

Reater-Cathede 
Leakage Curront 100, 2.5 

Reverse Grid Current Rat • 500k Mi. 2.5 

%Mal Conductance (41%) 1111111  
Average Change of 
Mutual Conduceroe 

Anode Current 

 

4.0 

   

Electrode IYh 6j Note 6 4.0 
Insulating Vgi-cll .10,f 

Vg2-all = -3001 
Vs-all -300! 

Sete 7 

YI/5.3 

nedAQL 

1.0 

6.5 

2.5 

2.5 

I 

IN VS •• 

Iq - • 

211 5.2 

ASK • fit 

la 6.8 4,  

a 58 
R W 
a 50 • 

• 

• 

111,141 E Vh = 6.3V Note 6 
. 1 Vg1 = a11 -100V 

Vg2 = all = -300V 
Va = all = -300V 

Test Polo 1000 Nil. Combined A4L 

AjlifitInaperatives 

SULATICK 

Ands Current  

10.0 IA 

4.0 

6.5 Is 

R 
R 
R 

5.25 MP 

of 

IIA 

sit /V 

aA 

NO 
NR 
NQ 

at 

•  

• 

• 

30 
30 
30 
• 

• 12.2 - 

- 

A 1#2.4 

A VI/5.6 

a9. 

Electrical Re-test 
after 20 dais 
badge period 

IssperaMes 

IfferS0 Grid Curren{  aLl • mak 01.2* 

100% 

0.5 

0.5 Ili • • 0.75 

0400 4/4/4 



CV4014 
Page 5 

1. The ohmage et L$ ocedlotanoe is expressed: 

p at 6.3►  • gn at 5.71  1006 
sa at 6.3V 

2. prier to this test the Vane shall be preheated ter tire Mantes =der the teat oenditioas. 
igi shell met be rising it out et limit after a total of 10 minutes. 

3. Valves shall be vibrated in each of the three required planes ter not less than 3D heirs and mot less 
this 100 hours tes.l. Heater switched i slants ea 3 abuts' ett. No other voltages applied. Min. 
peat aeoeleratlea . 5g: tremmer 170 0 0/8. 

4. Preheat the valves ter five minutes ruler the test conditions Inter* askiag the test. 

5. Heater positive and negative entessatnir. 

6. Heater strapped to cathode and oessidered as a single elestredo. 

7. agi - 10Ca 03200 Rh . 110* Mt VW . tear D.C. heater positive 
Or 15171 A.C. 50 cis rings. 

Wok/45 



Specification YOS/C17.4.018 
incorporating IZIL/E/1 /83A 
Issue 2 dated 26-2-57. & BS.448 
To be read in conjunction with K.1006 

SECRITY 

Specification Valve 

UNCLASSIFIED UNCLASSIFiw 

TYPE OP VALVE - Gas-filled Tetrode (Reliable) 

CATHODE - Indirectly Heated 

ENVELOPE - Glass, unmetallised 

PROTOTYPE - 5727/2D2tW 

MARKING  

See K1001/4 

additional marking 

5727/2D21W 

RATINGS 

Heater Voltage 
Heater Current 
Max Ptak AC Anode Voltage 
Max Peak Forward Anode Voltage 
Max Anode 
Max G2 Voltage ronductiol 
Max G4 Voltage Conduction 
Max Peak G2 Voltage Non-conduction

ir 
l 

Max Peak G1 Voltage Noconduction 
Max Peak Heater-Whode Voltage 
Max G1 Circuit Resistance 
Min G2 Series Resistance 
Max G2 Series Resistance 
Max Peak Cathode Current 
Max Mean Cathode Current 
Max Peak G2 current 
Max Peak G4 current 
Max Mean G2 Current 
Max Mean 01 Current 
Max Pulse Duration 
Max Rate of Rise of Cathode Current 
Max p.r.f. 
Max Duty Cycle 
Max Ambient Temperature Range 
Min Cathode Heating Time 

(
A) 
v) 

V) 
v) 

V 
V 
V 
V 

It

M

A 

I 

mA 
mA 
mA 

mA 
usi 

0/us 
(14* 

(Sec) 

Relay, Grid 
Controlled Rect. 

6.3 t 10% 
0.6 

650 
1300 
-10 
-10 
-100 
-100 

-100 to +25 
10 

0.5 
100 

10 
10 

-75 to +90 
10 

Modulator 

6.3 tig 
0.6 
500 
500 
100 
-10 
-10 
-50 
-100 
0 
0.5 
2 
25 
10 
10 
20 
20 

5 
100 
500 

0.001 
-75 to +90 

10 

Notes 

a 

C 

NOTES 

A. All limiting values are absolute. 

B. After the completion of a pulse, a 
20 uSec delay is required before a 
positive voltage of more than 1CV 
is applied. 

C. Average over any interval of 
30 seconds minimum. 

Pin 
1 g1 control grid 
2 k cathode 
3 h heater 
4 h heater 
5 g2 auxiliary grid 
6 a anode 
7 g2 auxiliary grid 

Dimensions  
See BS.448 Section B7q/2.1 .3 

Connections 

Electrode 

Dimension -1m Min. Max. 
A Seated height 54.0 
C Diameter 16.0 1-9.0 
D Overall length 61.0 

Page A. (No. of Pages - 10) 

Ministry of Supply= DI2D(A)/ZE (South) VALVE ELECTUONIC C V4 018 

..---j indicates a change 

Z.13840.R. 



CV4018 
MIL-E-1/83A 
25 July 1956  
SUPERSEDING 
MIL-E-1/83 
5 Feb. 1953 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, MINIATURE XENON THYRATRON, TETRODE 

JAN-5727/2D21W 

This specification sheet forms a part of the latest issue of Military Specification KEL-E-1. 

Conduction Non-Conduction 
Retina: Ef epp epy epx Ec2 Eel ec2 ecl ehk Rgl Rg2 
Absolute V v v v V V v v v Meg Ohms 

Maximum: Mn Max 

Relak, G con- -100 
trolled Rect.: 6.310% --- 650 1300 -10 -10 -100 -100 25 10 1000 

Pulse 6.3,110% 500 500 100 -10 -10 - 50 -100 0 0.5 2000 25K 
Modulator: - 5% Note 1 

Test. Cond.: 6.3 --- --- --- 0 --- --- — 

Ratings: ik Ik ig2 igl Ig2 Igl tp dirt Prr Du TA tk 
Absolute a mA ma ma mA mA us a us pps 

Maximus: Note 2 Note 2 Note 2 °C sec(min) 

Relay, G. con- 
trolled Rect.: 0.5 100 10 10 --- --- -75 to /90 20 

Pulse 10 10 20 20 5 100 500 .001 -75 to /90 20 
Modulator: 

Test. Cond.: 

Cathode: Coated Unipotential 
Base: Miniature Button 7-pin, E7-1 

Pin No.: 1 2 3 4 5 6 7 
Element: gl k h h g2 a g2 

The following tests shall be performed: 

Height: Max. 2-1/8 in. 
Diameter: Max. 3/4 in. 

Envelope: T-5 1/2 (6-2) 

For miscellaneous requirements, see Paragraph 3.3. Inspection Instructions for Electron TUbes. 

Ref. Test Conditions AQL 
0) 

Insp. 
Level 
or 

Code 
SYlo. 

LIMITS Units 

Min, LAL Bogie UAL Max. ALD 

3.1 

--- 

3.4.3 

4.9.20.3 

Qualification Approval Tests 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

— 

Qualification Required for JAN Marking 
Approval: 

Cathode: Coated Unipotential 

Base Connections: E7-1 

Vibration (1): No Voltages 

4.10.8 

4.10.8 

4.10.15 

Measurements Acceptance Tests, Part 1, Note 3 

--- 

0.65 

0.65 
0.65 

-* 

II 

II 
II 

If: 

If: 

Ihk: 
Ihk: 

--- 

540 

--- 
--- 

565 

--- 

--- 
--- 

600 

--- 

--- 
--- 

635 

--- 

--- 
--- 

--- 

660 

15 
15 

52 

--- 

--- 
--- 

mA 

mA 

ukdc 
uAdo 

Heater Current: Note 4 

Heater Current: 

Heater-Cathode Wm,  /25 Vdc 
Leakage: Ebk= -100 Vdc 

Page 1 of 10 IAN -5727/2D21V1 
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MIL-E-1/83A 

CV4018 

Ref. Test Conditions 
AQL 

(P
e
i 

Insp. 
Level 

 or 
Code 

Sym. 
LIMITS 

Mn.i LAL Bogie UAL Max. ALD Units 

Measurements Acceptance Tests, Part 1, 
Note 3. Continued 

4.10.17.1 Grid Voltege(1): Epp=460 Vac; Rg1=0.1 Meg; --- --- Eccl: --- -3.4 -3.7 -4.0 --- .70 Vdc 
Rp=3000; Notes 4, 6, and 
7 

4.10.17.1 'Grid Voltage(1): Epp=460 Vac; Rg1=0.1 Meg; 0.65 II Eccl: -2.9 --- --- --- -4.5 --- Vdc 
Rp=3000; Notes 6 and 7 

4.10.17.1 GAd Voltage(2): Epp=460 Vac; Rg1=10 Meg; 0.65 II Eccl: --- --- -4.2 -- -5.2 --- Vdc 
Rp=3000; Notes 6 and 7 

4.10.17.2 Anode Voltage(1): Eccles; Rg1=0.1 Meg; --- --- Ebb: --- --- 29 33 --- 8.0 Vdc 
Rp=1000; Notes 4, 6, 
and 9 

4.10.17.2 Anode Voltage(1): Ecc1=0; Rg1=0.1 Meg; 0.65 II Ebb: -- --- --- --- 38 --- Vdc 
Rp=1000; Notes 6 
and 9 

4.10.17.2 Anode Voltage(2): Ef=0; Ecc1=-100 Vdc; 0.65 II Ebb: 650 --- --- --- --- --- Vdc 
Rg1=0; Rp=10,000; 
Notes 6 and 10 

--- Operation: Ebb=900 Vdc approx.; 
egy=100 v; epy=1000 v; 

0.65 II ib: 16 -- --- --- -- --- a 

Ecc1=-50 Vdc; 
Ecc2=0;prr=500pps; 
Zo=25; U=20; 
Note 31 

4.10.24 Pulse Emission: Ef=6.3 Vac; 
epp=eggl=egg2= 

0.65 II etd: --- --- --- --- 76 --- v 

180 9 vltp=5Z.0.25us; 
tr=0.5 us (max); 
tf=1.0 us (max); 
prr=100 L 5 pps; 
Note 21 

4.7.5 Continuity and Note 22 0.4 II --- --- --- --- --- --- 
Shorts: 
(Inoperatives) 

4.9.1 Mechanical: Envelope Outline --- --- --- --- --- --- 
No. (6-2) 

,Measurements Acceptance Tests, Part 2 

4.8 Insulation of Ef=6.3 V; Note 23; 2.5 IA Rg2-p: 760 --- --- --- --- --- Meg 
Electrodes: Eg2-p= 21380 Vdc 

4.10.17.2 Anode Voltage(3): Ef=5.7 V; Eccles; 2.5 II Ebb: --- --- --- --- 50 --- Vdc 
Rg1=0.1 Meg; 
Rp=1000; Notes 6, 
9 and 24 

JAN 5727/2D21W Page 2 of 10 



CV4018 MIL-E-1/83A 

Ref. Test Conditions 
AQL 
,„ 
"/ 

Insp. 
Level 
or 

Code 
Sym. 

L1MIIS 
Units 

Min. LAL Bogie UAL Max. AID 

Measurements Acceptance Tests, Part 2 
(Continued) 

4.10.17.1 Grid Voltage(3): Ef=7.0 V; 6.5 IA Eccl: --- --- -6.4 --- Vdc 
Epp=460 Vac; 
Rg1a10 Meg; 
Rp=3000; Notes 6, 
7 and 25. 

Grid #2 Voltage: Epp=150 Vac; 6.5 IA Egg2: 1.9 --- 2.6 --- 3.3 --- Vac 
Egg1=16 Vac; 
Rp=1000; Rg1=2500; 
Notes 26 and 27 

4.9.19.1 Vibration(2): No Voltages 6.5 I 

Degradation Rate Acceptance Tests, Note 8 

4.9.20.5 Shock: Hamner Angle=48P 20 --- 

4.9.20.6 Fatigue: G=2.5; F=25 min, 60 
max; Fixed Frequency 

6.5 Note 5 

— Post Shock and Heater-Cathode 
Fatigue Test End Leakage 
Points: Ehk=25 Vdc Ihk: --- 40 --- uAdc 

Ehk--100Vdc Ihk: --- 40 --- uAdc 
Anode Voltage(1) Ebb: --- 50 --- Vdc 
Pulse Emission etd: --- 76 --- v 
Grid Voltage(1) --- Etcl: -2.9 --- --- -4.5 --- Vdc 

--- Glass Strain: Note 11 2.5 I 

4.9.6.1 Glass Strain: 

Page 3 of 10 7AN 5727/2D21W 



MIL-E-1/83A CV4018 

Ref. Test Condition 
AQL 
(%) 

Insp. 
Level  T., 1 

or 
Code 

Allowable Defeo- 
tives per 

Characteristic 
SM. 

LIMITS 

Units 
Min. Max. 1st 

Sample 
Combined 
ga=Ple 

Acceptance Life Tests, Note 8 

4.11.7 Heater Cycling Life Ef=7.5 V; Ehk= -100; 1.0 --- --- --- — --- 
Test: Ecl.Ec2=Eb..0; 

Note 12 

4.11.4 Heater Cycling Life Heater-Cathode 
Test End Points: Leakage 

Ehk= P5 Vdc --- --- --- --- Ihk: --- 20 uAdc 
Ehk= -100 Vdc --- --- --- --- Ihk: --- 20 uAdc 

--- Stability Life Test: EPP=460 Vac;Rp/Ibm80mAdc 1.0 I --- --- --- --- 
(1 hour) (min); Rglp50,000. 

Rp/ib-500 ma (mini6 
TA Roam;t10120 sec_., sec; 
Notes 6, 13 and 2B' 

4.11.4 Stability Life Test Grid Voltage(1) --- --- --- --- I Seel: -2.8 -4.6 Vdc 
End Points: Ecc1: --- 15% 

--- Survival Rate Life Stability Life Test Can-- II --- --- --- --- 
Test: (100 hours) ditians or equivalent; 

Notes 6, 14, 19, 28 
and 30 

4.11.4 Survival Rate Life Continuity and Shorts b.65 --- --- --- --- --- --- 
Test End Points: Grid Voltage(1) 1.0 --- --- --- Eccl: -2.0 -4.8 Vdc 

4.11.5 Test --- --- --- --- --- Intermittent Life Test: Stability Life Con 
dWons;TEnvelope=150°C 
min; Notes 6, 16, 17 
and 28 

4.11.4 Intermittent Life Test Note 18 
End Points: Inoperatives; Note 19 --- --- 1 3 --- -- 
(500 hours) Heater Current --- --- 1 3 Ii: 540 670 mA 

Grid Voltage(1) --- --- 1 3 Eccl: -2.0 -4.8 Vdc 
Anode Voltage(1) --- --- 1 3 Ebb: --- 50 Vdc 
Pulse Emission --- --- 2 5 etd: --- 100 v 
Heater-Cathode Leakage 
Ehku ,L 25 Vdc Ihk: --- 20 uAdc 
Ehk= -100 Vdc --- --- 1 3 Ihk: --- 20 uAdc 

Insulation of Electrodes 
g2-p _._ -_- 2 5 R: 380 --- Meg 

Total Defectives --- --- 4 8 --- -- 
4.11.4 Intermittent Life Test Note 18 

End Points: Inoperatives; Note 19 --- --- 2 5 — — 
(1000 hours) Heater Current --- --- 2 5 If: 540 680 BA 

Grid Voltage(1) --- --- 2 5 Seal: -1.6 -4.8 Vdc 
Heater-Cathode Leakage 
Elio. ,‘ 25 Vdc --- --- 2 Ihk: --- 20 uAdc 
Ehk= -100 Vdc 5 Ihk: --- 20 uAdc 

Total Defectives --- --- 5 10 --- --- 

JAN 5727/2D21W Page 4 of 10 
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Ref. Test Conditions (11 
A ql, 

hasp: 
Level 
or 

Code 

Allowable Defeo- 
tines per 

Characteristic SYm. 

LIMITS 

Units 1st 
Sample 

Combined. 
Sample Min. Max. 

4.11 

4.11.4 

Acceptance Life Tests, Note 8 (Continued) 

etd: 
ib: 

--- 
16 

100 
--- 

v 
a 

Continuous Life Teat: Group A; epy=500 v 
(200 hours) (apprax); egy=100 v 

(nax);Edelm-90 Vdc; 
Bcc2=0; Zo=12.5; 
RL=7.5: 
Notes 29 and 32 

Continuous Life Test Pulse Emission 
Ford Points: Continuous Life Test 

conditions; Note 20 

4.9.18.1.6 

Packaging Requirements 

Container Drop: (d) Package, Group 1; 
Carton Size B 

Note 1:  

Note 2:  

Note 3:  

Note 4:  

After completion of a pulse, a 20 us delay is required before a positive voltage of more than 10 v 
is applied to the tube. 

Averaged over any interval of 30 seconds maxizamt. 

The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding 
Inoperatives and NOchanical shall be one (1) percent. A tube having one (1) or more defects shall be 
counted as one (1) defective. NIL-STD-105, Inspection Level II shall apply. 

Variables Sampling Procedure: 

Test for Lot Average Acceptance, Using Mean: 
Select a 35 tube sample at random from the lot. Number these tubes consecutively. 

Determine the numerical average value of the characteristic as specified on the specification sheet 
of the 35 tube sample. If this value is on or above the LILL and an or below the UAL, accept for 
Lot Average. 

Test for Lot Dispersion Acceptance, Using Average Range: 
Divide the 35 tube sample into seven (7) consecutive sub-groups of five (5) tubes each. Determine 
the range, R, of each sub-group for the measured characteristic specified an the Tube Specification 
Sheet. 

Compute the fi which is the average of the Rvaluee. If N is equal to or less than the ALD, accept 
for Lot Dispersion. 

Alternate Method, Variables Sampling Procedure: 

Test for Lot Average Acceptance, Using Median: 
Select a 35 tube sample at random from the lot. 

Test for all electrical characteristics for which variable acceptance limits are shown an the TSS. 

Arrange the 35 measurements in the order of magnitude. 

Find the value of the 18th measurement of the sample so arranged. This is the median (I) of the 
sample of 35. 

Page 5 of 10 JAN 5727/2D21W 



VIL-E-1/83A CV4018 
Note 4 : 
(Conti) 

If (X) is an or above the LAL and on or below the UAL, accept for lot average. 

Teat for Lot Dispersion Acceptance, Using Quasi-Range:  
Arrange the 35 measurements in order of magnitude. 

Find the difference between the 3rd and 33rd measurements of the samples so arranged. This is 
the quasi-range NR3) of the sample of 35.. 

Multiply this quasi-range by 0.$3. 

If OR3 multiplied by 0.83 is equal to or less than the AID, accept the characteristic for lot 
dispersion. 

Note 5 : This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 
days. Once a lot has passed, the 30-day rule shall apply. In the event of lot failure, the lot 
shall be rejected and the succeeding lot shall be subjected to this test. MIL-STD-105, sample 
size code letter F shall apply. 

Note 6 : Connect Pins 5 and 7 to Pin 2. 

Note 7 : Use miniature steatite socket with grounded shield base. Shield the plate power supply. Use 
short shielded plate end grid leads. Plate and grid resistors shall be noninductive. Connect 
the grid resistor directly at the socket. 

Note 8 : Destructive Tbsts: 
Tubes subjected to the following destructive tests are not to be accepted under this specification. 

4.9.20.5 Shock 
4.9.20.6 Fatigue 
4.11.7 Heater-Cycling Life Test 
4.11.5 Intermittent Life Test 
4.11 Continuous Life Test 

Note 9 : Increase Ebb supply slowly and read Ebb at which conduction occurs. 

Note 10: No voltages shallbe applied to tube for 20 minutes minimum preceding this test. 

Note 11: Glass Strain Procedures - All tubes submitted to this test shall have been sealed a minimum of 
48 hours prior to conducting this test. All tubes shall be at room temperature. The entire tube 
shall be immersed in water not less than 97°C for 15 seconds and immediately thereafter immersed 
in water not more than 50C, for 5 seconds. The volume of water shall be large enough so that the 
temperature mill not be appreciably affected by the test. The method of submersion shall be in 
accordance with Drawing #245-JAN, and such that a minimum  of heat is conducted away by the holder 
used. The tubes shall be placed in the water so that no contact is made with the containing 
vessel, nor shall the tubes contact each other. After the 5-second submersion period, the tubes 
shall be removed and allowed to dry at room temperature an a wooden surface. After drying at 
roam temperature for a period of 48 hours, the tubes shall be inspected and rejected for evidence 
of air leaks. Electrical rejects, other than inoperatives, may be used in the performance of 
this test. The statement in "Inspection Instructions for Electron Tubes", paragraph 5.3.6.1, which 
defines an air leak as "*any tube which shows a grid current of 1.0 uAdc or twice the maxima limit, 
whichever is greater, shall be considered an inoperative" shall not apply. 

Note 12: The no-load to steady state full load regulation of the heater voltage supply shall be not more than 
3.0 percent. This test shall be made on a lot by lct basis. A failure or defect shall consist of 
an open heater, open cathode circuit, heater cathode short, or heater cathode leakage current in 
excess of the specified heater cycling life test end point limit. 

Note 13: Stability Life Test: 
a. Life test samples shall be selected from a lot at random in such a manner as to be represent-

ative of the lot. If such selection results in a sample containing tubes which are outside 
the initial specification sheet limits for the relevant life test end point characteristic, 
such tubes shall be replaced by randomly selected acceptable tubes. 

b. Serially mark all tubes _from the sample. 

IAN 5727/2D21W Page 6 of 10 
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Note 13: c. Record referenced characteristic measurements after a maximum operation of 15 minutes 
(Conti) under specified voltage and current conditions on the entire sample. 

d. Operate at life test conditions for one (1) hour (plus 30 minutes, minus 0 minutes). 
Life test shall, be conducted as per paragraphs 4.11 and 4.11.5, KEL-E-1, except that 
the following shall be substituted for the third sentence of 4.11: The mean electrode 
potentials, except heater or filament, may be established at values differing by not 
more than 5% from the specified values provided the same average anode current is 
obtained that occurs with the specified voltages. Fluctuations of all voltages 
including heater or filament voltage shall be as small as practical. 

e. Record referenced characteristic measurements at the end of this test period. Refer-
enced characteristic measurements shall be taken immediately following the test or 
tubes shall be preheated 15 minutes under specified test voltages and current condi-
tions, and immediately measured. The 15 minutes preheat shall be considered as part 
of the test time. 

f. A defective shall be defined as a tube having a change in referenced characteristic 
greater than that specified on the specification sheet. 

g. A resubmitted lot must be subjected to all Measurements-Acceptance Tests except 
Mechanical Inspection and Vibration tests. 

Note Means of Assuring Survival Rate - The procedure for assuring the maintenance of a desirable 
quality level in terms of early life survival consists of a series of normal, reduced, and 
tightened inspection plans for use at 100 hours. The sample size is dependent upon lot 
size, and the transfer between normal, reduced, and tightened inspection is dependent upon 
quality history. 

The selection of inspection scheme and sampling plan shall be in accordance with Inspection 
Instructions for Electron Tubes paragraph 5.3.4.2 through 5.3.4.3.1.3 inclusive except that 
paragraph 5.3.4.2.2 shall be modified by deleting tie last part of the first sentence which 
states ".. or if no lot in the last 20'‘1ots inspected shall have been declared nonconforming 
for life test qualities". At the manufacturer's option, reduced inspection may be used if 
no lot in the last ten (10) lots inspected have been declared nonconforming. 

Note 15: 

Note 16: 

Inspection Procedure: 
a. Select sample in accordance with Note 13, paragraph (a). 

b. Tubes to be tested at 100 hours as provided in 1411-E-1 (4.7.5).When any tap-short indi-
cation is obtained, the test shallbe repeated. When any short indication is again 
obtained the tube will be rejected as an inoperative. The statement in "Inspection 
Instructions for Electron Tubes", paragraph 5.3.6.1, which reads "liany tube which shows 
a grid current reading of 1.0 uAdc or twice the maximum limit for grid current, which-
ever is greater, shall be considered an inoperative" shall not apply. 

c. Determine the number of defective tubes at the 100 hour period. 

d. If more than the allowable number of defectives occur, declare the lot nonconforming. 

e. A resubmitted lot must be subjected to all Measurements Acceptance Tests except 
Mechanical Inspection and Vibration tests. 

For Survival Rate Life Test, the equivalent Stability Life Test conditions shall be inter-
preted as having the same heater voltage (Ef) as the Stability Life Test; and the same 
interruptions of NIL-E-1 paragraph 4.11.5 as the Intermittent Life Test. The electrode 
voltages shall be such that the average anode current is not less than 80 percent, or more 
than 100 percent of Stability Life Test average anode current. 

Intermittent Life Tests: 
a. the first 20 tubes of the Stability Life Test sample which meet the measurements 

acceptance test limit for those characteristics specified as Intermittent Life Test 
End Points may be used for the Intermittent Life Test sample. In the event that a 
second Stability Life Test sample is used, the first 20 tubes from that sample which 
meet the above conditions shall be used. 
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MIL-E-1/83A 014018 
Note 16: b. In the event of failure of the first sample on Intermittent Life Test, take a 
(Conti) completely fresh sample (MIL-S1D-105 sample size code letter I) and stabilize it 

in accordance with the conditions of the Stability Life Test. Then select from 
it the first 40 tubes which meet the measurements acceptance test limits for those 
characteristics specified as Intermittent Life Test End Points. Subject these 40 
tubes to the Intermittent Life Test. Acceptance shall be based on combined results 
from the first and second samples. 

c. As an alternate method, the manufacturer may select his life test sample as des-
cribed in Note 13, paragraph (a). 

d. Regular Life Test: 

1. Regular Life Test shall be conducted for 1000 hours. 

2. Regular Life Test acceptance shall be on the basis of the 500 and 1000 hour 
requirements as indicated on the Specification Sheet. 

3. Regular Life Test shall be in effect initially and shall continue in effect 
until the eligibility criteria for the Reduced Hours Life Test have been met. 

e. Reduced Hours Life Test: 

1. Reduced Hours Life Test shall be conducted for 500 hours and acceptance shall 
be based an the 500 hour end point limits. 

2. Eligibility for Reduced Hours Life Tests: No lot failure due to the 1000 hour 
life test has occurred in the preceding three (3) consecutive lots. 

3. Loss of eligibility for Reduced Hours Life Tests: Two (2) or more 500 hour 
life test lot failures occurring in the last three (3) consecutive lots. 

f. The life test sample shall be read at the following times: 

0 hours 
500 hours (plus 48 hours; minus 24 hours) 

1000 hours (plus 48 hours; minus 24 hours; when in force) 

Additional reading periods, may be used at the discretion of the electron tube 
manufacturer. 

g. Acceptance: The lot shall be considered satisfactory for acceptance provided that: 

The specified allowable defects are not exceeded. 

h. A resubmitted lot must be subjected to all Measurements Acceptance Tests except 
Mechanical Inspection and Vibration. 

i. Not more than one (1) accidental breakage shall be allowed in the life test sample. 
If one (1) life test tube is accidentally broken, acceptability of the life test 
sample shall be based upon the remaining tubes in the sample provided that the 
broken tube was not known to be a defective. 

Note 17: Envelope Temperature is defined as the highest temperature indicated when using a 
thermocouple of #40 BS or smaller diameter elements welded to a ring of .025 inch 
diameter phosphor bronze in contact with the envelope. The envelope temperature require-
ment will be satisfied if a tube having bogie plate current (6 5%) under normal test 
conditions is determined to operate at the minimum specified temperature in any socket 
position on the life test rack. 

Note 18: Order for Evaluation of Life Test Defects: 
If a tube is defective for more than one attribute characteristic, the characteristic 
appearing first in the Life Test End Points shall constitute the failure. 

Note 19: An inoperative as referenced in Life Test is defined as a tube having one (1) or more of 
the following defects: discontinuity (Ref. MIL-E-1, paragraph 4.7.1), shorts (Ref. 
4111,E1, paragraph 4.7.2). 
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Ref. Test Conditions 
ACL 
(t1 
" 

1213: 
Level 
or 

Code 

Allowable Defec- 
tives per 

Characteristic Sym. 

LIMITS 

Units 1st 
Sample 

Combined. 
Sample Min. Max. 

4.11 

4.11.4 

Acceptance Life Tests, Note 8 (Continued) 

etd: 
ib: 

--- 
16 

100 
--- 

v 
a 

Continuous Life Test: Group A; Spy-500 v 
(200 hours) (approx); egy=100 v 

(max);Ebe1=-50 Vdc; 
Ecc2=0; Zo=12.5; 
RL=7.5; 
Notes 29 and 32 

Continuous Life Test Pulse Emission 
End Points: Continuous Life Test 

conditions; Note 20 

4.9.18.1.6 

Packaging Requirements 

Container Drop: (d) Package, Group 1; 
Carton Size B 

Note 1: After completion of a pulse, a 20 us delay is required before a positive voltage of more than 10 v 
is applied to the tube. 

Note 2: Averaged over any interval of 30 seconds maximum. 

Note 3: The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding 
Inoperatives and Mechanical shall be one (1) percent. A tube having one (1) or more defects shall be 
counted as one (1) defective. MIL-STD-105, Inspection Level II shall apply. 

Note 4: Variables Sampling Procedure: 

Test for Lot Average Acceptance, Using Mean: 
Select a 35 tube sample at random from the lot. Number these tubes consecutively. 

Determine the numerical average value of the characteristic as specified on the specification sheet 
of the 35 tube sample. If this value is on or above the LAL and on or below the UAL, accept for 
Lot Average. 

Test for Lot Dispersion Acceptance, Usiag Average Range: 
Divide the 35 tube sample into seven (7) consecutive sub-groups of five (5) tubes each. Determine 
the range, R, of each sub-group for the measured characteristic specified on the Woe Specification 
Sheet. 

Compute the fiwhich is the average of the R values. If is equal to or less than the ALD, accept 
for Lot Dispersion. 

Alternate Method, Variables Sampling Procedure: 

Test for Lot Average Acceptance, Using Median: 
Select a 35 tube sample at random from the lot. 

Test for all electrical characteristics for which variable acceptance limits are shown on the TSS. 

Arrange the 35 measurements in the order of magnitude. 

Find the value of the 18th measurement of the sample so arranged. This is the median (E) of the 
sample of 35. 

Page 5 of 10 ZAN 5727/2D21W 

• 



MIL-E-1/83A CV4018 
Note 4 : If Ci6 is on or above the LAL and on or below the UAL, accept for lot average. 
(Cc:ad) 

Test for Lot Dispersion Acceptance, Using Quasi-Range:  
Arrange the 35 measurements in order of magnitude. 

Find the difference between the 3rd and 33rd measurements of the samples so arranged. This is 
the quasi-range (01H3) of the sample of 35.. 

Multiply this quasi-range by 0.83. 

If Q113 multiplied by 0.83 is equal to or less than the ALD, accept the characteristic for lot 
dispersion. 

Note 5 : This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 
days. Once a lot has passed, the 30-day rule shall apply. In the event of lot failure, the lot 
shall be rejected and the succeeding lot shall be subjected to this test. NIL STD-105, sample 
size code letter F shall apply. 

Note 6 : Connect Pins 5 and 7 to Pin 2. 

Note 7 : Use miniature steatite socket with grounded shield base. Shield the plate power supply. Use 
short shielded plate and grid leads. Plate and grid resistors shall be noninductive. Connect 
the grid resistor directly at the socket. 

Note 8 : Destructive Tests: 
Tubes subjected to the following destructive tests are not to be accepted under this specification. 

4.9.20.5 Shock 
4.9.20.6 Fatigue 
4.11.7 Heater-Cycling Life Test 
4.11.5 Intermittent Life lbst 
4.11 Continuous Life lbst 

Note 9 : Increase Ebb supply slowly and read Ebb at which conduction occurs. 

Note 10: No voltages shallbe applied to tube for 20 minutes minimum preceding this test. 

Note 11: Glass Strain Procedures - All tubes submitted to this test shall have been sealed a minimum  of 
48 hours prior to conducting this test. All tubes shall be at room temperature. The entire tube 
shall be immersed in water not less than 97°C for 15 seconds and immediately thereafter immersed 
in water not more than 50C, for 5 seconds. The volume of water shall be large enough so that the 
temperature will not be appreciably affected by the test. The method of submersion shall be in 
accordance with Drawing #245-JAN, and such that a minimum of heat is conducted away by the holder 
used. The tubes shall be placed in the water so that no contact is made with the containing 
vessel, nor shall the tubes contact each other. After the 5-second submersion period, the tubes 
shall be removed and allowed to dry at roam temperature on a wooden surface. After drying at 
roam temperature for a period of 48 hours, the tubes shall be inspected and rejected for evidence 
of air leaks. Electrical rejects, other than inoperatives, may be used in the performance of 
this test. The statement in "Inspection Instructions for Electron Woes", paragraph 5.3.6.1, which 
defines an air leak as "*any tube which shows a grid current of 1.0 uAdc or twice the madman limit, 
whichever is greater, shall be considered an inoperative" shall not apply. 

Note 12: The no-load to steady state full load regulation of the heater voltage supply shall be not more than 
3.0 percent. This test shall be made on a lot by let basis. A failure or defect shall consist of 
an open heater, open cathode circuit, heater cathode short, or heater cathode leakage current in 
excess of the specified heater cycling life test end point limit. 

Note 13: Stability Life Test: 
a. Life test samples shall be selected from a lot at random in such a manner as to be represent-

ative of the lot. If such selection results in a sample containing tubes which are outside 
the initial specification sheet limits for the relevant life test end point characteristic, 
such tubes shall be replaced by randomly selected acceptable tubes. 

b. Serially mark all tubes iron the sample. 

JAN 5727/2D21W Page 6 of 10 



6.3V 

TUBE UNDER 
TEST 

CV4ui8 
MIL-E-1/83A 

Note 20: Thirty (30) seconds shall be the maximum tine under test conditions before reading ib. 
There shall be no evidence of amplitude jitters. 

Note 21: The tube shall be tested in the following circuit: 

RI 

R1 = 10 5% noninductive 
R2 = 15 5% noninductive 

(a) A dummy calibrating tube containing a 5 5% ohm noninductive resistance shall 
be used for calibration and maintenance. The calibrated pulse voltage amplitude shall 
be within specified values over 80% of the top portion of the pulse. No portion shall 
exceed 198 volts maximum amplitude. 

(b) The tube shall be preheated at Ef=6.3V. The tube shall be transferred within 
3 seconds to the test sockap and preheated with Ef=6.3V only for a minimum of 5 seconds 
immediately before the application of pulse voltage. 

(c) The maximum testing time is 3 seconds. 

Note 22: Imperatives shall be defined in accordance with the requirements of the Short and Continuity 
Test, MIL-E-1, paragraph 4.7.5., and "Inspection Instructions for Electron Tubes", dated 5 Oct. 
1955, paragraph. 5.3.6. The statement "*any tube which shows a grid current reading of 1.0 uAdc 
or twice the maximum likit for grid current, whichever is greater, shall be considered as an 
inoperative" shall not apply. 

Note 23: Read electrode insulation between G2 and plate with all other elements floating. 

Note 24: Preheat using Efe5.7 V. 

Note 25: Preheat for 15 minutes under the following conditions: Ef=7.0V, Epp 220 Vac; Eccl = 
Ecc2 =0; Rgl= 10 Meg; Ib'.lOO mAdc. Two (2) seconds shall be the maximum time between preheat 
and test. 

Note 26: Eggl supply shall be in phase with Epp supply and Egg2 supply 180° out of phase with Epp supply. 

Note 27: Vary Egg2 supply and read Egg2 at which conduction occurs. 

Note 28: Phase of grid voltage adjusted to provide start of conduction at peak applied anode voltage. 

Note 29: Average life is equal to 90% minimum calculated as 4.3.1 of the "Inspection Instructions for 
Electron Tubes". 

Note 30: At the end of 100 hours, those tubes which meet the initial test requirements shall not be 
considered as having undergone a destructive test. 
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MIL-E-1/83A 

Note 31: Thirty seconds maximum in the operation test socket is permitted before reading. 
There shall be no evidence of amplitude jitter. The tube shall be tested in the 
circuit shown in Figure 1. The circuit constants shall be so chosen that: 
at epy = 1000 v. under resonant charging conditions, dik/dt = 100 a/us minimum, 
tp = 2.0 us L 10%, prr = 500pps. The grid pulse characteristics at egy = 100v 
shall be : tp = 2.0us maximum, tr = 0.5 us minimum, driver impedance = 500 ohms 
minimum. 

Note 32: Adjust epy for ib = 20 a initially, and maintain this epy value throughout the life 
test. The tube shall be tested in the circuit shown in Figure 1. The circuit 
constants shall be so chosen that: at epy = 500 v under resonant charging conditions, 
dik/dt = 100 a/us minimum, tp = 2.0 us 10%, prr m 1000 pps. The grid pulse 
characteristics at egy = 100 v shall be : tp = 2.0 us maximum, tr = 0.5 us minimum, 
driver impedance = 500 ohms minimum. 

Note 33: Reference specification shall be of the issue in effect on the date of invitation for bid. 

Z o 
P F N 

D.C. 
SUPPLY 

10,000 ohms 
•  

DRIVER 
OR 

TRIGGER 10,000 
ohms 

25,000 NON-INDUCTIVE 
ohms RESISTOR 

Ecc 1 
R1=4 ohms MAX. 

NON-INDUCTIVE 
VIEWING RESISTOR 

IRL.= RI+ R 2 

Fig. 1 
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MINISTRY OF SUPPLY - DUD/ RRE VALVE ELECTRONIC  CV 4 0 24 
Specification NDS/CV4024.. SECURITY 

Issue 3 Dated 21.9.56. Specification Valve 
To De reaa in conjunction with nom MOS and Baum 1 UNCLASSIFIED UNCLASSIFIED 

Indicates a change 

TYPE OF VALVE - Reliable Double Triode 
CATHODE - Indirectly-heated 
ENVELOPE Glass 

Specifica- 

MARKING 

Note G) 
K1001/4 

(See also 
PROTOTYPE - CV455 Nearest equivalent American 

REINA DESIGNATION - tion MIL-D1/3. 12AT7 WA see BS.4138/139A/1.1 

RATING 
Note 

CONNECTION 

All limiting Valves are absolute 
Pin Electrode 

Heater Voltage (V) 12.6 A,D 1 Anode 2 al 
Heater Current (A) 0.15 A 2 Grid ge 

thx. Anode Voltage (V) 380 3 Cathode 2 km 

Max. No-load Anode Voltage (I) 550 Heater h 
Mx. Anode Dissipation (N) 2.8 5 Heater h 
Tku. Heater-Cathode Voltage (V) 100 6 Anode 1 a' 
Max, Negative Grid Voltage (v) 55 7 Grid 1 g' 
banal Conductance (men 5.5 C,E 8 Cathode 1 kg 
Amplification Factor 60 C,E 9 Heater CT het. 
Anode Impedance (ohms) ,10,900 C,E 

DIMENSIONS tem. Bulb Temperature (°C) 200 
111ax. Shock (short duration) (g) 500 
Max. Acceleration (continuous operation) (g) 2.5 

See BENAR 
Size 

section B9A/2.1. 
ref.N0.2 

*hi At 14s..6mtvit bfq VIVRE& (v) 
Dimensions (ma) Mss 
A Seated height 49 

CAPACITANC83 (jr) C Diameter 19 22.2 

01,g (nom.) 1.6 C,F - D Overall length 56 
C in (nom.) 
C out (non.) 

2.50 
0.4 

C,F 
C,F POSITION 

Any C0,0 (max.) 0.33 

A. Centre-tapped heater; for operation on 6.3V, connections should be made to pins 4 and 5 strapped. 
together and pin 9. 

C, Each section. 

D. Caution to Electronic Bailment Design Engineers: Special attention should be given to the temperature 
of valves to be operated in aircraft. Reliability will be seriously impaired if the maximum bulb 
temperature is exceeded. The life expectancy may be reduced if conditions other than those specified 
for life test are imposed on the valve and will be reduced appreciably if absolute =buzz ratings 
are exceeded. Both reliability and performance will be jeopardised if heater voltage ratings are 
exceeded: life and reliability performance are directly related to the degree that regulation of the 
heater voltage is maintained at its centre-rated value. 

E. Measured at Va. = 250V; Vg 0; Rk = 200 ohms. 

F. Measured without a metal screen. 

G. In addition to the requirements of K1001/4, the REM designation shall be clearly and indelibly 
narked on the valve. II mgt  lotmo  is u  ata kook TR . 

4. kl abitroo no 4,1 a, 4,ck  

Z•12888414, 
UaN CACI-4.f CY 40241311 



CV 40 24 TESTS Page 2 
To be performed in addition to those applicable in K1001 

Tests shall be performed in the specified order unless otherwise agreed with the Inspection Authority 

Test Conditions - unless otherwise specified 

Vh Va Vg Rk Ck 
(V) on (V) (ohms) (µF) 
12,6 250 0 200 1000 Note 1 

K1001 Test Test Conditions MIL 56 InsF.,  
Level bol 

SYa Limits 
Units 'Min LAL Bogey UAL Hex AID 

7.1 Glass Strain No voltages 6.5 

GROUP A Note 2 

Insulation Vg-an - -100V DC 100% R 100 - Mg 
Va-all • -300V DC 100% R 100 - - mit 

Reverse Grid Current Rg = 500k Max 100% Ig - - - 0.7 PA 
GROUP B Confined /AL 1.0 II 
Heater Current 0.65 II Ih 138 150 - 162 mA 
Heater Onamde 
Leakage Current Vhk - + 100V DC 0.65 II - 10 ila 

Note 3 V2 - 2 - pA 

Anode Current 0.65 II Ia - - 14 - at 
V2 la 8.6 10.0 11.4 - 3.55 at 

Anode Tall Current Vg - -20V DC 0.65 II Ia 
ant- 
off 

- - 10 • µA 

Mutual Conductance 0.65 II gm 4.5 -  -  -  6.5 -  mA/V 
V2 4.9 5.5 6.1 - 1.33mAfF 

GROUP C Confined AQL 6.5 

Anode Current 
difference between 
sections 

Mutual Conductance 
ii • (4, V , 

Vh ..14-r7 

2.5 

2.5 

I 

I 

Ma 

gi 4.0 •. 

- 

.-  
3.2 

.. miff 
Note 4 VI ga 4.4 -  - mAN 

Noise and Va(b) - 300V 2.5 I VaAC - - - 100 - UV rue 
Microphony RL - 10k 

11.1 
or alternatively, 
Vibration Noise 

Note 5 

Va(b) - 250V 2.5 - - mV sus 
RL .. 2k 
Frequency - 50 or 

100 as 
Note 5 

CI 10024/312 



Page 3 CV 40 24 
nom (Contid) 

101001 Test Test Conditions AQI,  g Insp. Loyd Limits Units bg stn. UL Boger VALlips 

292MEI 
Amplification Factor 6.5 IA ir 70 
Negative Grid Mr= 15.0V 6.5 IL Ig - 1.5 
Emission Vg • -20V 

Pa .• 500k Has 
Mc • 0 
Note 6 

7.2 Base Strain No voltages 6.5 IA 

Caracitanoes Heasurid on 1 ?kis 6.5 IC Cag 1.30 1.60 1.90 
bridge with the Cin 2.00 - 2.50 3.00 - • 
valve mounted in 0.2 0.45 0.70 - • 
a fully screened out!,  

Eva

outt 
0.16 - 0.38 - 0.60 • 

socket. No eas 0.15 - 0.24 0.33 • 
shield. OhIcallar 2.7 5.05 5 • 

MU 
11.2 Resananae Sear* RL - 2Ic; Va(b) 

• 2501 2.5 IA Va kg - ,. eff nes 
Frequency N. 25-500 

o/s 
f 200 - - .. - a/a  

11.3 Fatigue vil • 141/ switched IA 
1 sin. on and 
3 sins. off 
Va • 0, yr a 0 , 
Hun. peak 
PrecuersY • 170 a/ 
Acceleration • 5g 

post Fatima Tests 

Duration op, 39, 

dombind Aq. 

30 Iwo 

6.5 

. 

Vibration Noise 11.1 Note 7 2.5 Va AC - 100 aff rate 
Heater Cathode mar ., t 100? ,2.5 II* •• - 30 PA 
Leakage Carrent Note 3 
Reverse Grid airsick Hg • 500Ic 2.5 Ig - - 1.5  - mg 
Ritual Concluota.nce 2.5 gm 3.8 - - - • .• MN 

11.4 Shook 10, voltages 
Hawse angle • 30°  

EtiraheiLtled Combined A. 6.5 
11.1 Vibration Noise Note 7 2.5 Va AC - .. 100 • NV roe 

Heater Cathode Vitt= 100V 2.5 Irk - - 30 IAA 
Labia Current Note 3 
Reverse Grid Current Hg • 500k Has 2,5 ft - - 1.5 PA 
Actual Condor:etas:le 2.5 gs 3.8 - - MN 

inQUE1 5 tga' A.,410,-0evrokr -f 4i' ricoN f 
A VI/ Life Vitt • 135V. 

5 heater positive 
Hg • 500t Nat 

pabiliti Life Test 
Ck • 0µF 

A VI/ Change in Musa 
5.1 Conductance 1.0 ise - 10 

CV 4024/3/3 

4- 

4- 

4- 

4- 



CV 4024 g ( Con t 1  d) • 
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X1001 Test Test Conditions 
AQL 
% 

/rap. 
Lewd 

Age- Limits _ 
bel Inn JUL Bogey UAL !last AID Units 

CROUP? (Cont1d) 

ATI/ Intermittent Life 
5.3 !Mk ,see above IA 

Life Test Sod 
Point - 500 hrs. Combined AQL 6.5 

Inoperatives 2.5 
Beater Current 2.5 - 

----,..- 10 
162 ea 

Heeler-Cathode;  
Leakage tlzrrent 

Ai 1100P 
e 3 

--5-- 

Reverse Grid SS = 500k liex 2.5 Ig - - 1.0 µA 
manta Conductance 2.5 gm 3.8 - 6.5 m/i/V 
Average change in 
latual Conductance A gm - - 17 % 
Anode Current 4.0 Ia 6 - - 14 mA 
Insulation 

gitttegag 

g-all = 1004 
a-all - -3004 

4.0 R 
R 

50 
50 

- 
- 

- - mg 
mg 

point - 1000 lum. Coebined itiL 10.0 

Inoperatives 4.0 
Heater Current 4.0 lh 138 - - 162 mi. 
Heater Cathode 
Leakage Current 

. + um 
ote 3 

4.0 10 ga 

Reverse Grid ., ..1 - 500k Max 4.0 Ig - - 1,5 IAA 
Virtual Conductance 4.0 gm 3.55 - - 6.5 st/11 
Anode Current 6.5 Ia 5.35 - - 14 la 

GROUP 0 

All Electrical re-test 
/2.5 after 28 days 

holding period 100% 

A VI 
/5.6 Inoperatives 0.5 

Reverse Grid .. • , = 500k Max 0.5 Ig - - 0.7 

MIL 
1. Test each section separately with the elements of the opposite section earthed, except where otherwise 

stated. 

2. At least one test in Group A shall be performed with the heaters of both sections connected in parallel 
and connected to a 6.3 volt supply. 

3. Test with the sections connected together. 
.4.4.V

> 4. Pre-heat the valves for 5 manatee at Vh = 11,AV; Va .P2504; Ak . 200 ohms; Rg 500k; Ck a 1000 pr 
before testing. Pre-heat with both sections operating separately, but test with the elements ot the 
opposite section earthed. 

5. Test with the two sections connected in parallel. Connect cathodes together and connect to earth 
through 100 ohms. Connect the grids to earth. 

6. Pre-heat the valves fa. 5 minutes at Vh = 15.0V; Ve. . 2504; Rk - 200 ohms; Rg - 5008; Ck . 10000 
before testing. Pre-heat with both sections operating. The maximum time between pre-heating art 
mating shall be 2 seconds. Test each section separately with the elements dthe opposite section 
earthed. 

7. The test conditions specified for the Vibration Noise test in Group C shall apply. 

CV 4024/3/4 



Page A (No. of Pages 1 + 5) 

MINISTRY CF SUPPLY D.L.R.D/R.A.E. 
VAINE ELECTVONIC  CV4029 

CATHODE: 

ENVELOPE: 

PROTOTYPE: 

Indirectly heated. 

Glass. 

5902 

Specification M.O.S./CV.4029 incorporating MIL-B-1/175C- 

Issue No.1 Dated 21.5.58 

To be read in conjunction with BS.1409 and K.1006. 

SECURITY 

Specification Valve 

UNCLASSIFIED UNCLASSIFEED 

DIMENSIONS  

See K.1006. T3 
Outline 8-4. 

TYPE OF VALVE: Sub miniature Power Amplifier pentode 
with flying leads. 

RATINGS 
(All limiting values are absolute) 

NARKING 

See K.1001/4 

Additional Marking 5902. 

BASE 

B8D 
(Sub miniature 8 pin with 

flying leads.) 

Capacitances (Note A,)  
DI1E:NSICES JUN. 

Cog, (max.) 
Cin (nom.) 
Cout (nom.) 

0.2 
6.5 
7.5 

1.75" 
1.51" 
0.4." 

A 
B 
C 

1.39" FP 

MOUNTING POSITION 

Any. 

NOTES 

A. Measured with a close fitting metal screen. 

CONNECTIONS 

Lead 
1 Control Grid 
2 Cathode + 

Suppressor 
3 Heater 
4. Cathode + 

Suppressor 
5 Anode 
6 Heater 
7 Screen Grid 
8 Cathode + 

Suppressor 

g 

k+g3 

h 
k+g3 

a 
h 
g2 

k+g3 

Heater Voltage 
Heater Current 
Max. Operating Anode Voltage 
Max. Operating Screen Voltage 
Max. Anode Dissipation 
Max. Screen Dissipation 
Max. Cathode Current 
Max. Heater Cathode Voltage 
Max. Bulb Temperature 

Typical Operating Conditions 

Anode Volta 
Screen Volts 
Cathode Resistance 
Anode Current 
Screen Current 
Mutual Conductance 

ms 
mA 

(n 
(v

V 
V 

(mA 

6.3 
450 
.165 
155 
3.7 
0.4. 
50 
200 
220 

110 
110 
270 
30 

4.2 

Z.17060.R. 



CV 4029 
14 May 1956 
SUPERSEDING 
MIL-E-1/175B 
26 October 1954 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING, PENTODE, SUBMINIATURE 

MN-5902 

This specification sheet forme a part of the latest issue of Military Specification 

Descriptions Pentode. Beam Power 

8111Yl: Ef Lb Eel Ec2 Ihk Bk Bgl Ik Pp Pg2 T Envelope Alt 
Absolute y Vdc Vdc Vie v ohms Meg mAdc V V 00 ft 

Maxim000 6.6 165 0 155 200 0.55 50 3.7 0.4 A220 60,000 
Note 2 

Minimum: 6.o --- -55 --- -  -  -  __ -- - 
Test Cond.: 6.3 110 0 110 0 270 --- 

Note 1 Note 1 

Cathode: Coated Unipotential 
Beam: Subminiature 8-Pin with long leads 

Pin No.: 1 2 3 4 5 6 7 
Element: glkhkphg2 k 

g3 g3 g3 

The following tests shall be erformed: 

Diameter: 0.400 in. max. 
Height: 1.75 in. max. 

Envelope: T.3 

or the purposes of inspection, use applicable reliable paragraphs of IM.-E-1 and Inspection Instructions for Electron Tubes. 
or miscellaneous requirements, see Paragraph 3.3, Inspection Instructions for Electron Tubes. 

Insp. 
Ref. Test Conditions AGS4P Level Sym. LIMITS Unite 

Or Min. LAL Bogie UAL Max. ALE 
Code 

Qualification Approval Tests 

3.1 Qualification Approval: Required for JAN Marking --- --- 

--- Cathode: Coated Unipotential --- --- 

3.4.3 Base Connections: --- --- 

Measurements Acceptance Tests, Part 1, Note 3 

4.10.6 Heater Current: Note 4 --- --- If: --- 432 450 468 --- 36 mA 

4.10.5 Heater Current: 0.65 II If: 420 --- --- --- 480 -- mA 

4.10.15 Heater-Cathode Leakage: Ibk41009dz) 
ihk= -loon o.65 II il 

hk: 
--.. 
--- 

rh.k: -- 
--- 
----- 

--- -- 
15 
15 

- -- 
- 

uldo 
likle 

4.10.6.1 lerGrid Current: Eglx1.0Meg 0.65 II Cols 0 --- --- --- -1.0 --- °Ade 

4.10.4.1 Plate Current(1): Note 4 --- --- Ib: --- 27.0 30.0 33.0 --- 8.0 mAdc 

4.10.4.1 +Plate Current(1): 0.65 II Ib: 23.0 --- --- --- 37.0 --- mAdc 

4.10.4.1 Plate Current(2): Ec.1=-40Vdc;Ek=0 0.65 II 

4.10.16.1 Power Output(1): Esig=6.4Vac:Rp=3000 0.65 II Po: 0.75 -- -- --- -- --- V 

4.7.5 Continuity and Snorts: 0.4 II --- --- --- --- --- --- --- --- 
(Cooperatives) 

4.9.1 Mechanical: Envelope: (8-4) --- --- --- --- --- --- --- --- 

Measurements Acceptance Tests Part 2 

4.8 Insulation of Electrodes: gl-Nil '  p- 2.5 I 

4.10.4.3 Screen Grid Current: 2.5 I Ic2: 0 --- --- --- 4.0 --- merle 

4.10.9 Transconductance: Note 4 --- _-- Sm: --- 3850 4200 4550 --- 950 umhos 

4.10.9 Transconductancei 2.5 I Sm: 3500 --- --- --- 4900 --- umhos 

JAN-5902 
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CV4029 
Ref. Test Conditions AGJ(%) 

Insp. 
Level 

or 
Cods 

Sym. LIMITS 
8Lf 

unite 
Min. LAL Bogie GAL Max, 

Measurements Acceptance Tests Part 2(Oontd) 

4.10.6.1 Grid Current(2): 11=7.51:101=-40Vdc; 2.5 I Icl: 0 -- --- --- -2.0 --- uAdc 
281'1.0Meg;526:0;Note 20 

4.10.16.1 Power Cutput(2): 28:5.711sig=6.4Vac; Po --- --- --- --- 15 ---. % 
4=3000:Note 23 II me 

4.10.3.2 AP Poises Paig=1501Mmlbc2=110Vdc; 2.5 I ZS: --- --- --- --- 17 --- 11I 
Zo1=-8.7Vdc;ft=0;Fp=2000; 
2g1=0.5Meg:8g2=10,000; 
Clgr-4.0uf 

4.10.14 -- --- --- --- 0.20 --- unf Capacitances 0.405 in. dia. Shield} 
0.405 in. dia. Shield 
0.405 in. dia. Shield 

6.5 Code 
F 

CinS 
fp :: 

t: 

p1
--- 5.5 

6.5 --- 
--- 
-- 

--- 
--- 

7.5 
8.5 

--- 
--7 

Ile 
mmf 

4.10.10 Plate Resistances 6.5 IA rp: 0.01 --- --- -- --- --- Meg 

-- Low Pressure Voltage Pressure=556ma Hg.; 6.5 Note -- -- --- -- --- -- --. — 
Breakdown: Voltage=300Vac;Note 6 5 

4.9.20.3 yibration(1): No VoltagemPost Shook 
and Fatigue Test Znd 

10.0 Note 
5 

--- --- --- --- --- --.. 
Points apply 

4.9.19.1 Vibration(2): 2r-2000;CW1000uf; 2.5 I Zp: --- --- --- --- 100 --- mtec 
1=40cps;g15;Note 7 

Degradation Rate Acceptance Tests Note 8 

4.9.5.3 saminiature Lead Note 9 2.5 Code --- 
Fatigues 7 

4.9.20.5 Shodu Zenner angle:300; 20 --- --- --- --- --- --- --- --- 
Zhk=i100Vdcaig1=0.1Meg; 
Note 10 

4.9.20.6 Patigne: Sr-2.5;Fixed Frequency; 6.5 Note --- --- --- --- --- --- 
2=25 min., 60 max. 5 

Poet Shock and Fatigue Vibration(2) --- --- 10: --- --- --- --- 300 --- mVac 
Test End Points: Heater-Cathode Leakage 

Iht4100Vdc --- --- Ihk4 -,- --- --- -- 40 --- uAdc 
Zhk=-100Vdc -- — Thk: __- --- -- --- 40 --- uAdc 

Change in Power — - Pot  4 -- — — -.. 20 __ $ 
Output(1) of individual 
tubes  

--- Glass Strain: Note 11 6.5 I --- --- --- --- --- --- --- 

Insp. Allowable Defectives 
Ref. Test Oonditions Aa($) Level per 

or Characteristic gym. LIMITS Units 
Code 1st Combined Min. Meal 

Sample Samples 

Acceptance Life Tests Note 8 

--- Stability Life Test: lb=lc2=100Vdc;ihkm 1.0 Code --- --- --- — 
(1 hour) i200Vdmag1=0.47meg; I 

Bk=220;T172comNote 13 

-- Stability Life Teat Change in Power Output -- --- --- --- Aet  I.:  -- 10.0 $ 
Nod Points: (1) of individual tubes 

--- Survival Bate Life Stability Life Test --- II --- --- --- --- 
Tests Conditions or cool- 

valent;TA=ZoomNotes 
14,15 

4.11.4 Survival Mate Life Continuity and Sho*ts 0.65 --- -- --- --- --- --- 
Test Ind Points: (Inoperatives) 

Power Output(1) 1.0 --- --- --- Po: 0.65 --- V 

4.11.7 Heater Cycling lf=7.0V: 1 min. on; 2.5 Code -- --- --- --- 
Life Test: 4 min. off;lhk=140Vac; H 

Dc1=Mc2=Mb=0;Note 12 

JAN-5902 
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Ref. Test Conditions AQI.(%) 
Insp. 
Level 

Or 
Cods 

Allowable Defectives 
per 

Characteristic Sym. LIMITS Units 
1st 
Sample 

Combined 
Samples 

Min. Max. 

Acceptance Life Tests Note 8(Oontd) 

4.11.4 Heater Cycling Life Heater-Cathode Leakage 
Test Soul Points: Zak4100Vdc _-- -- --- --- Ibk: --- to nick 

Stda-100Vdir --- --- --- -- Ihk: -- 4o uAdc 

4.11.5 Intermittent Life Stability Life Test -- --- -- --- --- --- 
Testi CondittonsiT 2:Imolai:re= 

122000 min;Notes 16,17: 
1000 Hour Requirements 
do not apply 

4.11.4 Intermittent Life Test Sots 18 
Sad Point s;(500  Hours): Inaperitivesatote 19 --- --- 1 3 --- --- 
Note 16 Heater Current --- --- 2 5 If: 414 492 mg 

Heater-Cathode Leakage 

Nhkz-100Vdc 
Ihk4100VdC 

Grid Current 

) --- 

--- 

--- 

-- 

2 

1 

5 

3 

1:1

1

4k1 
thk: 
eu 

--- 
--- 

0 

6o 
6o 

-2.0 

olds 
Aide 
Wide 

Change in Power Output(1) 
of individual tubes 
from initial 

--- --- 1 3 A iol --- 20 % 

Power Output(1) 
average change 

--- -- --- --- Avg461,0. 
t 

--- 15 % 

Insulation of Electrodes 
gl-all --- --- 2 5 25 --- Meg 
pallell 

} ilts 
Br 25 --- Meg 

Power Output(2) --- --- 2 5 is 
3

o1  --- 15 % 

Total Defectives --- -- 4 8 --- -- 

4.11.5 Information Life Test: Intermittent Life Test 
(1000 Hours) Conditions:Notes 17,21, 

22 

Packaging Requirements 

4.9.18.1.1 Carton Drop: (d) Package Croup 1: 
Carton Size D 

Caution to Electron Equipment Design Engineers. Special attention should be given to the temperature at which the tubes are to be 
operated. Reliability will be seriously impaired if maximum bulb temperature is exceeded. The life expectancy may be reduced if 
conditions other than those specified for life test are imposed on the tube and will be reduced appreciably if absolute maximum 
ratings are exceeded. Roth reliability and performance will be jeopardised if filament voltage ratings are exceeded. Life and 
reliability of performance are directly related to the degree that regulation of the heater voltage is maintained at its center 
rated value. 

Note 1: The reference point for heater-cathode potential 'hall be the positive terminal of the cathode resistor. 

Note 2: If altitude rating is exceeded, reduction of instantaneous voltages (IT excluded) may be required. 

Note 3: The Agp for the combined defectives for attributes in Measurements Acceptance Tests. Part 1, excluding Imperatives and 
Mechanical shall be one (1) percent. A tube having one (1) or more defects shall be counted as one (1) defective. kIL-
STD-105, Inspection Level II shall apply. 

Note 41 Variables Sampling Procedure: 

Test for Lot-Average Acceptance: 

Select a 35 tube sample at random from the lot. Number these tubes consecutively. 

Determine the numerical average value of the characteristic as specified on the specification sheet of the 35 tube 
sample. If this value is on or above the LAL and on or below the UAL. accept for Lot Average. 

Test for Lot Dispersion Acceptance: 
Divide the 35 tube sample into seven (7) consecutive sub-groups of five (5) tubes each. Determine the range, II, 

of each sub-group for the measured characteristic specified on the Specification Sheet. 

Compute the numerical average of the H values which is equal to B. If 11 is equal to or less than the ALD, accept 
for Lot Dispersion. 

Note 5; This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 days. Once a lot has 
passed, the 30-day rule shall apply. In the event of lot failure the lot shall be rejected and the succeeding lot 
shall be subjected to this test. MIL-STD-105, sample size code letter P shall apply. 

JAN-5902 
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20t. 62 Tubes shall be tested in a chamber under the conditions of pressure specified on the specification sheet. The specified 

voltage shall  beamaiedhetween the leads of elements carrying Bf voltage and the adjacent leads. Voltage shall be of 
sinusoidal Wave fora with 7 = 60 cycles. Tubes showing evidence of corona or arcing shall be considered defective. 

Note 71 The impedance of the plate and screen voltage supplies shall not exceed that of a 40 of capacitor at 10 cps. 

Note SI Destructive tests: 

Tubes subjected to the following destructive tests are not to be accepted under this specification. 

4.9.5.3 Subminiature Lead Fatigue 
4.5.20.5 Shock 
4.9.20.6 Fatigue 
4.11.7 Heater-Cycling Life Test 
4.11.5 Intermittent Life Test 

Note 91 When a menuftoturer submits tubes for qualification approval, five extra tubes shall be submitted for lead fatigue 
testing. These may be electrical rejects. 

Note 10: Leads may be clipped for application of voltages during impact. 

Note 11. alas. strain procedures - All tubes subjected to this test shall have been sealed &minima of 48 hours prior to con-
ducting this test. All tubes shall be at room temperature immediately prior to beginning this test. The entire tube 
shall be immersed in water at not less than 9700 for 15 seconds and immediately thereafter immersed in water at not more 
than 5°0. for 5 seconds. Toe volume of water shall be large enough that the temperature will not be appreciably affected 
by the test. The method of submersion shall be in accordance with Drawing #245-IAN and such that a minimum of heat is 
conducted away by the holder used. The tubes shall be so placed in the water that no contact is made with the containing 
vessel, nor shall the tubes contact each other. After the 5-second submersion period at 500, the tubes shall be removed 
and allowed to return to room temperature on a wooden surface. After drying at room temperature for a period of 48 hours, 
the tubes shall be inspected and rejected for evidence of air leaks (Parag. 5.3.6.1, Inspection Instructions for Slectron 
Tubes). Zlectrical rejects, other than inoperativee, may be used in the performance of this test. 

Note 121 The no load to steady state full load regulation of the heater voltage supply shall be not more than 3.0 percent. This 
test shall be made on a lot by lot basis. A failure or defect shall consist of an open heater, open cathode circuit, 
heater-cathode short, or heater-cathode leakage in excess of the specified Heater-Cycling Life Test End Point limit. 

Note 131 Stability Life Test: 

a. Life test samples shall be selected from a lot at random in such a manner as to be representative of the lot. If 
such selection results in a sample ccntaining tubes which are outside the initial specification sheet limits for 
the relevant life test end point characteristics, such tubes shall be replaced by randomly selected acceptable 
tubes. 

b. Serially mark all tubes from the sample. 

0. Record referenced characteristic measurements after a maximum operation of 15 minutes under specified voltage and 
currentoondit ions on the entire sample. 

d. Operate at life test conditions for one (1) hour (plus 30 minutes: minus 0 minutes). Life test shall be conducted 
as per paragraphs 4.11 and 4.11.5, MIL-E-1, except that the following shall be substituted for the third sentence 
of 4.11: The mean electrode potentials, except heater,may be established at values differing by not more than 5% 
from the specified values provided the same average electrode dissipations are obtained that occur with 'le specified 
voltages. lluctuations of all voltages including heater voltage shall be as small as practical. l- 

e. Record referenced characteristic measurements at the end of this test period. Referenced characteristic measure-
ments shall be taken immediately following the test or tubes shall be preheated 15 minutes under specified test 
voltage and current conditions, and immediately measured. The 15 minutes preheat shall be considered as part of 
the test time. 

f. • defective shall be defined as a tube having a change in referenced characteristic greater than that specified 
on the specification sheet. 

g. • resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, Vibration, 
and Low Pressure Voltage Breakdown tests. 

Note 14: SCANS OF ASSURING SURVIVAL BATE - The procedure for assuring the maintenance of a desirable quality level in terms of 
early life survival consists of a series of normal, reduced, and. tiabtened inspection plans for use at 100 hears. The 
ample size is dependent upon lot wise, and the transfer between normal, reduced, and tightened inspection is dependent 
upon quality history. 

The selection of inspection scheme and sampling plan shall be in accordance with Inspection Instructions for Ehetron 
Tubes paragraph 5.3.4.2 through 5.3.4.3.1.3 inclusive except that paragraph 5.3.4.2.2 shall be modified by deleting the 
last part of the first sentence which states ,....or if no lot in the last 20 lots inspected shall have been declared 
nonconforming for life test qualities,. At the manufacturer's option, reduced inspection may be used if no lot in the 
last ten (10) lots inspected aball have been declared nonconforming. 

INSPZOTIONPBOOSIUND 

a. Select sample in accordance with Note 13, Paragraph (a). 

b. Tubes to be tested at 100 hours as provided in MIL-1,1(4.7.5). When any tap-short indication is obtained, the 
teat shall be repeated. When any short indication is again obtained, the tube shall be rejected as an inoperative. 

c. Determine the number of defective tubes at the 100 hour period. 

d. If more than the allowable number of defectives. occur, declare the lot nonconforming. 

e. • resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection, Vibration, 
and Low Pressure Voltage Breakdown tests. 

IAN-5902 
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MIL-E-1/175C

O29  
Note 15: Por Survival Hate Life Test, the equivalent Stability Life Test conditions shall be interpreted as having the same 

heater voltage (If) and heater-cathode voltage (IRk) as the Stability Life Test; and the same interruptions of MIL-E-1 
paragraph 4.11.5 as the Intermittent Life Test. The electrode voltages shall be such that the element dissipations 
are not less than SO percent, nor more the:11100percent of Stability Life Test Plate Dissipation. These voltages are 
to be maintained within the limits of 50 and 200 percent of the Stability Life Test voltages. 

Note 165 Intermittent Life Tests: 

a. The first 20 tubes of the Stability Life Test sample which meet the measurements acceptance test limits for those 
characteristics specified as IntermittentLife Test End Points may be need for the Intermittent Life Test samPle. 
In the event that a second Stability Life Test sample is used, the first 20 tubes from that sample which meet the 
above conditions shall be used. 

b. In the event of failure of the first sample on Intermittent Life Test, take a completely fresh sample (MIL-STD-
105 sample size code letter I) and stabilize it in accordance with the conditions of the Stability Life Test. 
Then select from it the first 40 tubes which meet the measurements acceptance test limits for those charac-
teristics specified as Intermittent Life Test End Points. 

Subject these 40 tubes to the Intermittent Life Test. Acceptance shall then be based. on combined results 
from the first and second. samples. 

0. As an alternate method, the manufacturer may select his life test samples as described in Note 13. paragraph (a). 

d.. Regular life test shall be conducted for 500 hours and acceptance shall be on the basis of the requirements indi-
cated on the Specification Sheet. 

e. The life test sample shall be read at the following times: 

0 hours 
500 hours (plus 48 hours; minus 24 hours) 

Additional reading periods may be used at the discretion of the electron tube manufacturer. 

f. Acceptance Criteria: The lot shall be considered satisfactory for acceptance provided that the specified allowable 
defects are not exceeded and the change of the average of any characteristic in the life test sample specified for 
life test control of averages is not exceeded. The average percentage change shall be ascertained from the deter-
mination of the individual changes for each tube in the life test sample from the zero (0) hour value for the 
referenced characteristic or characteristics. For purposes of computation of this average percentage change, the 
absolute values of the individual changes for each tube in the life test sample shall be used. Any tube found 
inoperative during life testing shall not be considered in the calculation of this average. 

g. A resubmitted lot must be subjected to all Measurements Acceptance Tests except Mechanical Inspection. Vibration, 
and Low Pressure Voltage Breakdown. 

h. Not more than one (1) accidental breakage shall be allowed in the life test sample. If one (1) life test tube is 
accidentally braked, acceptability of the life test sample shall be based upon the remaining tubes in the sample 
provided. that the broken tube was not known to be a defective. 

Note 171 Envelope Temperature is defined as the highest temperature indicated. when using a thermocouple of #40 BS or smaller 
diameter elements welded to a ring of .025 arch diameter phosphor bronze in contact with the envelope. Envelope 
Temperature requirement will be satisfied if a tube, having bogie /b (i5%) under normal test conditions, is determined 
to operate at minimum specified temperature at any position on the life test rack. 

Note IS: Order for evaluation of life test defects:- If a tube is defective for more than one attribute characteristic, the 
lowest numbered characteristic in this table, for which the tube failed, shall constitute the failure. . 

(1) Inoperative 
(2) Heater Current 
(3) Grid Current 
(4) Change in Power 0utput(1)

.
4110 

(5) Power output(a)my 
(6) Heater-Cathode Leakage 
(7) Insulation of actrodes 

Note 19: An inoperative as referenced in Life Test is defined as a tube having one (1) or more of the following defects: 
discontinuity (Bei. MIL-3..1. par. 4.7.1), shorts (Ref. MIL-31-1. par. 4.7.2), air leaks (Ref. Inspection Instructions 
for Electron Tubes, par. 5.3.6.1). 

Note 20: Prior to this test, the tube Shall be preheated a minimum of five minutes at the conditions indicated. below. Three 
minute test is not permitted. Test at preheat conditions within 3 seconds after preheating. Grid Current(2) shall 
be the last test performed on the sample selected for the Grid Current(2) teat. 

ef Eel Do2 Fc3 Eb Bk B41 
Vdo Vdo Vdc Vdc ohms Meg 

7.5 0 100 0 100 220 OM 

Note 21: On Information Life Teets, read same characteristics as for Intermittent Life Test. Limits do not apply. Six (6) 
copies of these data shall be forwarded to the Armed Services Electron Tube Committee for their information and file. 

Note 22: This life test shall be conducted on a minimum of one sample of ten tubes each month of production. This sample shall 
be selected as the first ten serially marked operative tubes from a completed Intermittent Life Test sample. This life 
test shall be classified as a destructive test. Bead at 1000 hours. 

Note 23: Power Output (2) is the percent change in Power Output (1) of an individual tube resulting in the change in 3f. 

Note 241 Reference specification shall be of the issue in effect on the date of invitation for bid- 
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Page 3 TESTS (Cout,d) CV 4040 

  

K1001 Test Test Conditions AQL ansp,Srrr.. 
%, 'pevel. bol 

Limits 1 Units 
Hin1

tt  
LAL BogeylUAII  , Max. AL 

11.3 Fatigue Vh s 6.9V switched 
1 min on, 3 mins off 
Va . Vg2 . 0 
Frequency = 170 cis 
Min pk accel = 5g 
Duration = 30,39,30h 

IA 

- 
Post Fatigue Tests 
Vibration Noise Output Va(b) = 250V 2.5! Va AL - - - 100 mV (pk-f 

Vgl = -17V 1 
RL = 2k 1 

Heater-cathode , 
Leakage Current Vhk = + 100V 2.5, Ihk - - - 30 uA 
Reverse Grid Current Rgl = 500k Max. 2.51 Igl - - - - 1.5 uA 
Mutual Conductance 2.51 gm 2.5 - - - 5.0 mA/V 

11.4 Shock No voltages o IA 1  
Hammer angle = 30 

Post Shock Tests 
Vibration Noise Output Va(b) = 250V 2.5 NaAC , -  - 100 mV (pk-; 

Vgl = -17V 1 , 
I 

Heater-cathode 
RL . 2k , 1 

Leakage current 
Reverse Grid Current 

Vhk = + 1000 
Rgl = 500k Max. 

2.5 
2.5 

IIhk 
Igl 

- 
- 

- 3D 
- 1.5 

uA 
uA 

Mutual Conductance 2.5 !gm 2.5 - - . 5.0 re//V 

GROUP F 

AVI/5 Life Va=250V;Vg2=200V; 
Vhk=100V;RG1=500k; 1 
Rk=1000 

AVI/ 
5.1 Stability Life Tea 

Change in Pulse Anode 
Current 

Note 1 1.0 I N-Ia 
(pk) 

- - 20 %  

AVI/ Intermittent Life Test 
5.3 

AVI/ Life Test End-point  
5.6 (500 hrs) 6.51 IA 

Inoperatives 2.51  
Heater Current 2.5' Ih .27 - - - 0.33 
Heater-cathode  
Leakage Current VI* = + 100V 2.5' Ihk - 10 uA 

Reverse Grid Current Rgl = 500k Max 2.5 Igl - - 1.0, uA 
Pulse Anode Current Note 1 2.5 Ia(pk 100 - - - - mA 
do Average change hIa(pk - - - 25 % 
Negative Grid Voltage 4.0 Vg1 7.4 - - 15.8 V 
Insulation 4.0 I R 

Vgl - all = -100V 50 - - M -A- 
Vg2 - all = -300V 50 - - M 4‘.. 
Va - 311 = -300V 50 - - - M ..n 

vh040/2/3 
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MINISIKY OF SUPPLY - DLRD/RRE VALVE ELECTRONIC CV4040 

Valve 

UNCLASSIFIED 

SECURITY 

UlICLASSIFIED 

Specification 

specification 4/CV4040 At- • k 

Issue 2 Dated 6.11.56 

To be read in conjunction with K1001, AR448 and 881409 

Pin Electrode 

1 
2 
3 
4 
5 
6 
7 

Control Grid gl 
Cathode 
Heater 

Heater 
Anode a 
Beam Plates bp 
Screen Grid g2 

Indicates a change 

MARKING 

See K1001/4 

TYPE OF VALVE - Reliable Pulse Tetrode 

CATHODE - Indirectlrheated 

ENVELOPE - Class 

PROTOTYPE - CV416 

plIENSIOUS  

See BS448/87G/2.1 

Size Ref. No. 2 

CAPACITANCES (Pr) 

6.2 
5.2 
0.03 

Cin (nom) 
Cout (nom) 
Ca, gl (nom) 

RATING 

All limiting values are absolute 

Heater Voltage (V) 
Heater Current (A) 
Max. Anode Voltage (V) 
Max. Anode Dissipation (W) 
Max. Screen Voltage (V) 
Max. Screen Dissipation (W) 
Max. Beater-Cathode Voltage (V) 
Mutual Conductance (mA/V) 
Max. Bulb Temperature 

(oc) 

Max. Shock (short duration) (g) 
Max. Acceleration (continuous operation) (c) 

BASE 

See BS448/B7G/1.1 

CONNECTION 

Note 

6.3 
0,3 
600 
3.5 
600 
0.7 
100 
8.3 
165 
500 
2.5 

A 
B 

Dimensions (gm) Min, Max. 

A Seated height 
B Diameter 
D Overall length 

16,0 

MOUNTING POSITION 

Any 

NOTES 

A. Tested at Va = Vg2 = 250V; Vgl = -6.25V (Itt = 64mA approx. tested under pulsed conditions). 

B, Caution to Electronic Equipment Design Engineers: Special attention should be given to the temperature 
of valves to be operated in aircraft. Reliability will be seriously impaired if the maximum bulb 
temperature is exceeded. The life 
expectancy may be reduced if conditions other than those specified for life test are imposed on the 
valve and will be reduced appreciably if absolute maximim ratings are exceeded. Both reliability 
and performers° will be jeopardised if heater voltage ratings are exceeded: life and reliability 
performance are directly related to the degree that regulation of the heater voltage is maintained 
at its centre-rated value. 

Cv4040/2/1 
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19.0 
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CV4040 TESTs Page 2 

To be perforod in addition to those applicable in K1001 
and in the specified order unless otherwise agreed with tne Inspecting Authority. 

Test Conditions - unless otherwise specified 

Vh Va V12 Ia 
(V) (V) (V) (mA) 
6,3 200 200 17.0 

K1001 Test Test Conditions Aqi. Insp, am mut ,s Units 
bol Min. LAL Bogey UAL Max. JAD . 

% Level 

7.1 Glass Strain No voltages 6.5 1 - 

GROUP A 

5.2 Insulation 1009; R 
Vgl - all . -100V 100 - - - - M.A. 
Vg2 - all . -300V HI% 
Va - all = -300V 100 - - - - 11-11. 

Reverse Grid 
Current Rgl = 500k MAX 100% lel - - - - 0.75 uA 

GROUP B Combined Ac(, 1.0 
Heater Current 0.65 II lh 0.27 - 0.30 - 0,33 A 
Heater-cathode 
Leakage Current Vhk = + 100V 0.85 II 

V2 
Ihk - - - - 10 uA 

til. 
Negative Grid 

Voltage 0.65 II Vgl 84 1144 66 Sr/ 15.8 41-7. v 
, 

Negative Grid 
V2 - - 10. 12.5 0.4.2 - 1.8 V 

Voltage 
for cut-Off 

Is = 100uA 0.65 II Vgl - - - - 38 V 

Screen Current 0.68 II Ig2 2.05 - - - 5.1 mA 
Mutual Conductance 0.65 II gm 2.6 - - - 5.0 - mA/V 

V2 - 3.1 3.6 4.0 - 1.1 raA/V 

GROUP C Combined ACI, 6.5 

Change in Vg2 Vgl reduced by 2V, Vg2 
reduced to maintain 

2.5 I DVg2 15 - - - 25 V 

Is . 17mA 
Pulse Anode Current Va . Vg2 = 300V 2.5 I Ia 133 - - - - mt. 

Vgl . - 100V (Pk) 
Pulse amp = +100V 
tp = 10 tu 15 usecs 
)uty cycle = /0.25 

Vibration Noise Va(b) = 250V 2.5 I Va AC - - - - 60 MV (pk-pie) 
Output Vgl = -17V 

EL = 2k 

GROUP D 

Grid Emission Vh = 7.0V 6,5 IA Igl - - - - -1.5 uA 
Vgl = -38V 
Rgl = 500K 

Capacitance Measured on a 1 Ws 6.5 IC C out 4.4 - 5.2 - 6.1 pF 
bridge with the valve C in 5.2 - 6.2 - 7.1 pF 
mounted in a fully 
screened socket. 

Ca gl - - 0.03 - .05 pF 

Shielded 
7.2 Base Strain Nc voltages 6.5 IA 

GROUP E 

11.2 Resonance Search Va(b) . 250V 2.5 IC 
Vgl = -17V 
RL = 2k 
Frequency range 
25-500 c/s 

Vibration Noise 
Output Va AC - - .- - Recoil mV (pk-pk) 

Resonant Freqbency f 200 - - - Re3,-.14:1 c/s 

CV4040/2/2 
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MINISTRY OF SUPPLY - DLROIRRE  VALVE ELECTRONIC CV 4043 

Specification MOS /CV4043 

Issue 2 Dated 6.11.56 

SECURITY 

Specification Valve 

To be read in conjunction with R1001 88448 & 181409 UNCLASSIFIED UNCLASSIFIED 

Indicateo a change 

HARKING 

K1C01/4 

TYPE OF VALVE - Reliable Sean Tetrode 

CATHODE - Indirectly-heated 

ENVELOPE - Gloss 

PROTOTYPE - CV2136 

M.T.M 
All limiting Values are absolute 

Heater Voltage (V) 
Heater Current (A) 
Max. Anode Voltage (V) 
Max: Anode Dissipation (W) 
Max. Screen Grid Voltage (V) 
max. Screen Grid Dissipation (W) 
Max. Heater-cathode Voltage (V) 
Mutual Conductance (mA/V) 
Anode Impedance (ohms) 
Max. Bulb Temperature (0C) 
Max. Shock (short duration) (g) 
Max. Acceleration (continuous operation) (g) 

CAPACITANCES  (pF) 

Cog (tax.) 
Cin (nom.) 
Cout (nom.) 

BASE 

B9A 

See 8.3.449:1953 
B9/4/1 .1 

Note 
6.3 
0.45 
350 
13.2 
310 
2.3 
+90 
4.1 
50,000 
250 
500 
2.5 

B 
B 
C 

Pin 

2 
3 
4 
5 
6 
7 
8 
9 

Electrode 

Contra]. Grid gt 
Control Grid gt 
Cathode 
Heater 
Heater 
No connection NC 
Anode a 
Screen Grid e2  
Suppressor g3 

CONNECTIONS 

0.5 
8.3 
7.0 

DIMENSIONS  

See B .8.448 : 1954  
594/2.1 Size Ref No.1; 

Dimensions (mm) 

A. Seated height 
C. Diameter 
D.Ovorall length 

Min. Max. 

9.0 
60.5 
22.2 
67.5 

mouarmo POSITION 

Any 

NOTES 

D. Measured at Va = Vg2 - 250V; Vg3 = 0; Vg1 -12.5V 

C. Note to Electronic Equipment Design Engineers  : Special attention should be given to the tempera-
ture of valves to be operated in aircraft. Reliability will be seriously impaired if the maximum 
bulb temperature is exceeded. The life expectancy may be reduced if conditions other than those 
specified for life test are irposed on the value and will be reduced appreciably if absolute 
maximum ratings are exceeded. Both reliability and performance will be Jeopardised if heater 
voltage ratings are exceeded: life and reliability performance ace directly related to the degree 
that regulation of the heater voltage is maintained at its centre-rated value. 

Z.13150.R. 
CV4043/2/1 



C V40 43 01 Page 2 
To be performed In addition to those applicable in K1001 

and in the specified order unless otherwise agreed by the Inspection Authority 

Test Conditions - unless otbmrrise specified 

Vh Va Vgl Vg2 Vg3 
(V) (V) (V) (V) (V) 
6.3 250 -12.5 250 0 

X1001 Test AQI., Inlp.SYm" Test Conditions Units Units 
$ Level bol Kin LAL Dogey UAL lift ALD 

7.1 Glass Strain No voltages 6.5 I 

GROUP A 

Insulation 10G% R 
Vol - all - -100V 100 - - - - H 
Vg2 - all =. -300V 100 - - - - H 
Va - - all . -300V 100 - - - - M 

Reverse Grid Current Rgl = 500k MI 100g. Uil - - .- .. 210 uA 

GROUP D Combined A(3 1.0 

Heater Current 0.65 II Ih 441 - - - 0.49 A 
Heater,cathode 
Leakage Current Yhk = .+ 901 0.65 II Ihk - - - - 20 uA 

V2 Ihk - -. - 5 - uA 
Anode Current Note 1 0.65 II la 33 - - - 57 mA 

V2 Ia - 39 45 54 - 13.3 mk 
Screen Grid Current 0.65 II Ig2 4k) - - - 7.5 ' mA 

... 
Mutual ConductanCe 0.65 II gn 3.0 • - - - 5.2 mA/V 

V2 gm - 3.5 4.1 4.7 - 1.33 nA/v 

GROUP C Combined AQL 6.5 

g3 Continuity Vg3 =, 2501 2.5 I 
Note 2 

Power Output RL = 5k 2.5 I Poup 3.6 - - - - w 
Input signal 
. 8.8V r.n.s. 
Frequency . 1 kc/s 

Reverse Grid Current 181•60i: im.330V; 
va2m303Ft 1.0.38184 

2.5 I Ic1 - - - - 2.0 uA 

Ro.500k; Note 3 

Emission Vgl . Vg2 = Vg3 = Va 
. 30V 2.5 I to 100 - - - - 06 

11.1 Vibration Noise 
output 

Va(b) ., 250V 
Vgl . -25V 

2.5 I Va AC - - - - 60 mV r.a.s. 

RL = 2k 

GROUP D 

7.2 Base Strain 6.5 IL 

Capacitance 6.5 IC 

Measured on a 1 Hc/s Cagl - - - - 05 pF 
bridGe with the C in 6.6 - - - 10.0 pF 
valve mounted in a 
fully screened socket. 

cent 5.5 - - - 8.5 pF 

No shield. 

CY4043/2/2 



Page 3 
TESTS  (Cont'd) CV4043 

K1001 

..-.- 

Test Test Conditions ACK, Insp. 
Level 

Syr' 
bal 

Limits 
Units 

Min LAL Bogey UAL has. ALD 

GROUP q 

11.2 Resonance Search Va(b) .. 250Y 2.5 IC 
Vg1 . -25V 
RL = 2k 
Frequency range 
- 25-500 c/s 

Vibration 
Noise Output Va AC ,  - -, .. - Record gyms 

Resonant Frequency f 200 - - - -. c/s 
• 

11.3 Fatigue Vh = 6.3V switched IA 
1 min. un, 3 tins. 
off. 
It =, Vg2 .. 0 
lits *mug • al 

Frequency .. /70 as 
Duration m 30,39,30 hrs. 

Post Fatigue Tests commsd Act. 6.5 

Vibration Noise Note 4 2.5 Va AC - - - - 120 Arms 

Heater-cathode  

Leakage Current Vhk - + 90V 2.5 - 40 uA 
Reverse Grid Current Rg1 w 500k Max 2.5 Igi - - - - 4.0 uA 
Power Output Note 5 2.5 P out 2.3 ' - - - N 

11.4 Shock Harsaer angle = 30°  IA 
No voltages 

Post Shock Testa Combined A01. 6.5 

Vibration Noise Note 4 2.5 Va AC - - , - - 120 nVyas 
Output 

1 Heater-cathode . - 
Leakage Current Vhk - + 90V 2.5 Ihk - - . - 40 uk 
Reverse Grid Current Rg1 - 500k Max 2.5 %I - - .• - 4.0  uA 

1 Power Output Note 5 2.5 P out 2.3 - - - - N 

1 

GROUP F 

AVIA Life Tg1•0 
Ri1-100k • 50 at 
DX 470 1 II0 

A VU Stability Life Test 
5.1 

Change in Anode 1.0 I Ia - - - - 7.5 %. 

Current 

Change in Mutual 1.0 I A gra - - - - 5 % 
Conductance 

A VT/ Intermittent Life IA 

5.3. Test 

Life Test End-point 6.5 
(500 hours) 

A VU Inoperatives 2.5 
- 

5.6 Power Output Note 5 2.5 pout 2.3 - - . 
- W 

Reverse Grid Current Rg = 500k Max to Cm '• ' .- 
- 

4.0 nA 

Heater-cathode 
Leakage Current Vhk - + 90V 2.5 - 

40 PA i 
Mutual Conductance 2.5 44 2.55 - - - 54 DAN 

do Average change i gra - - - - 15 % 

..........._.. 

44- 



CV4043 TESTS (Cont'd) 
Page 4 

K1001 Test Test Conditions 
Agi. 
% 

Insp. 
Level 

Symr 
bol 

Limits 
Units 

Min. LAL Dogey UAL Max. ALA 

A VI/ Insulation 2.5 R 
5.6 vgi - all .. -10011 50 - .. - - M 

Vg2 - ail = -500V 5o - - - - m 
va - all = ..5100V 50 - - - - m 

lite Teat End, 10.0 
;pint (1000 hours) 

Inoperatives 4.0 
Power Output 4.0 P out  2.0 - - - - W 

Reverse Grid Rgt = 500k Max 4.0 Id - - - - 5.0 uA 
Current 

Neater-cathode 
Leakage Current Vhk - 4. 90V 4.0 Ihk - - - - 50 uA 
Mutual Conductance 4.0 gm 2.3 - - - - mA/V 

GROUP 0 

A IX/ 
2.5 

Electrical ya-test 
after 28-day 
holding period 

t00% 

A VI/ Inoperatives 0.5 
5.6 

Reverse Grid Rg1 = 500k Max 0.5 /g1 - - - - 2.0 uA 
Current 

NOTES 

1. With Vg1 applied to Final and 2 in turn, Ia shall show no change. 

2. During this test Ig2 shall rise when g3 is connected to g2. 

- 3. Pre-heat for 5 minutes under the test conditions. During the test ritt shall not be rising or out of 
limit after 10 minutes. 

4. The conditions for Vibration Noise specified In Group C shall apply. 

5. The conditions for Power Output specified in Group C shall c.prly. 



6.3 
250 

-13.5 
300 
2090 
45 
9.2 
4.4 
4000 
13.5 
3.5 

0.75 

9.0 
4.0 
4500 
19 
6.0 
1.35 

Heater voltage 
Anode voltage 
Grid voltage 
Autobias resistor (Rk) 
Anode impedance (ra) 
Anode current (no signal) 
Amplification factor (p) 
Mutual conductance 
Anode lOad resistor (Ra) 
Peak A.F. grid voltage 
Total harmonic distortion 
Power output 

6.3 volts 
285 volts 
-19 volts 
470 ohms 
2250 ohms 
40 mA 

mA/V 
ohms 
volts 

watts 

Valve Electronic Type CV 2116 

TYPICAL OPERATING CONDITIONS 

Class A Amplifier (Single Ended) Triode connection (Pins 7 and 8 strapped) 

Class A Amplifier Push Pull Triode connection (Pins 7 and 8 strapped) 

Heater voltage 
Anode voltage 
Grid voltage 
Autobias resistor (Rk) 
Anode current (no signal) 
Output load (anode-anode) (Ra  - a) 
Peak A.F. grid voltage (grid-grid) 
Total harmonic distortion 
Power output 

Note: Values given are for two valves. 

Class A Amplifier (Single ended) Tetrode connection 

Heater voltage 6.3 6.3 6.3 6.3 6.3 6.3 volts 
Anode voltage 180 180 250 250 315 315 volts 
Screen voltage 180 180 250 250 225 225w volts 
Grid voltage -8.5 - -12.5 - -13 - volts 
Autobias Resistor - 250 - 240 - 330  ohms 
Anode current 29 29 45 47 54 34 mA 
Screen current 3.0 3.0 4.5 5.0 2.2 2.2 mA 
Anode impedance (ra) 58000 - 52000 - 77000 - ohms 
Mutual conductance 3.7 - 4.1 - 3.75 - mA0 
Anode load resistor 5500 5500 5000 5000 8500 8500 ohms 
Peak A.F. grid voltage 8.5 9.0 12.5 13.5 13 13.5 volts 
Total harmonic distor- 

tion 7.0 7.5 7.5 8 10 11.5 gb 
Power output 2.0 1.7 4.5 4.5 5.2 5.0 watts 

NThe screen voltage, where lower than the anode voltage, should be obtained 
from a potentiometer across the H.T. line to chassis adequately by-passed to 
A.F. signals rather than by means of a series resistor to avoid fluctuation 
of the screen voltage as the current drives up near maximum output. 

Z.4368.R. CV 2136/d/14-1-53/1 

6.3 
250 

-13.5 
150 
90 

4000 
27 
0.4 
1.7 

6.3 
285 
-19 
240 
78 

4500 
38 
0.5 
3.1 

volts 
volts 
volts 
ohms 
mA 

ohms 
volts 

watts 



Valve Electronic Type CV 

Class A Amplifier (Push Pull) 

2136 

Tetrode connection 

Heater voltage 6.3 6.3 6.3 volts 
Anode voltage 250 250 315 volts 
Screen voltage 250 250 250 volts 
Grid voltage -12.5 - - volts 
Autobias resistor - 120 125 ohms 
Peak A.F. grid-grid voltage 25 26 28 volts 
No signal anode current 90 94 98 mA 
Max. signal anode current 96 98 102 mA 
No signal screen current 9 9.5 8.5 mA 
Max. " " " 13.5 13.5 11.5 mA 
Anode impedance (ra) 52000 - - ohms 
Mutual conductance 4.1 - - mA/V 
Output load (anode to anode) 10000 10000 10000 ohms 
Total harmonic distortion 2 2.5 2.5 
Power output 9 9 12.5 watts 

Note: Values given are for two 

Class AB1 Amplifier (Push Pull) 

valves. 

Tetrode connection 

Heater voltage 6.3 6.3 6.3 6.3 volts 
Anode voltage 250 250 285 285 volts 
Screen voltage 250 250 285 285 volts 
Grid voltage -15 - -19 - volts 
Autobias resistor - 200 - 260 ohms 
Peak A.F. grid-grid voltage 30 34 38 45 volts 
No signal anode current 70 70 70 70 mA 
Max. " " " 80 74 94 78.5 mA 
No signal screen " 5 5 4 4 mA 
Max. " " " 11.5 11.5 11.5 10 mA 
Load resistance (anode-anode) 10000 10000 8000 8000 ohms 
Total harmonic distortion 3 3.5 1.8 1 % 
Power output 10 10 13 12 watts 

Note: Values given are for two valves. 

Class AB2 Amplifier (Push Pull) Tetrode connection 

Heater voltage 6.3 volts  
volts Anode voltage . 

315 Screen voltage 285 
Grid voltage -19 volts  
Peak A.F. grid-grid voltage 80 volts  
No signal anode current 70 mA 
Max. " . 155 mA 
No signal screen " 4 mA 
Max. " 11 16 mA 
Peak grid input power 400 MW 
Load resistor (anode-anode) 5000 ohms 
Total harmonic distortion 7 % 
Power output 30 watts 

Note: Values given are for two valves. 

CV 2136/d/14-1-53/2 



DATA SHEET 

Valve Electronic Type CV 2136 

It is essential for Class AB2 operation that the regulation of the 
anode, screen and grid bias supplies is such that the voltages remain 
constant within 54 between no signal and maximum signal conditions. The 
driver stage should be capable of supplying the grids of the two valves 
with the specified peak voltages with low distortion. The effective 
resistance per grid circuit represented by the driver valve and/or trans-
former should not exceed 500 ohms and the effective impedance represented 
by leakage inductance or equivalent at the highest desired response 
frequency should not exceed 700 ohms. 

General recommendations  

(a) Audio Frequencies  

Due to the relatively high slope of this valve, trouble may be 
experienced due to parasitic oscillation, and it is advised that a 
resistor of 100 ohms is wired in series with the anode, directly connec-
ted to the valve holder contact. This resistor should be reduced to 47 
ohms in the case of Class AB2 operation. 

A series grid resistor may also be employed, if necessary wired 
directly to the valve holder grid contact, but the value must be care-
fully chosen bearing the frequency response in mind. Such a resistor 
should never exceed 100,000 ohms for Class A operation, and should nab° 
employed for Class AB2 operation. 

The type of input coupling used should not introduce too much resis-
tance into the grid circuit. It is preferable that such resistance does 
not exceed 100,000 ohms except in the case of Class A operation under 
automatic bias conditions where the value may be as high as 500,000 ohms. 

(b) Radio Frequencies  

Whilst these valves are not primarily intended for operation as an 
oscillator or as a frequency multiplier they may be used for such purpose 
up to a maximum frequency of 160 MC/s. 

The D.C. grid current must not at any time exceed 3 mO. 

It is preferable that the screen supply voltage should not be obtained 
via a series dropping resistor, and the D.C. bias should be obtained from 
a fixed bias or from a combination of grid leak bias and a cathode auto-
matic bias resistor. 

The bias required as a Class C frequency multiplier is of the order 
of -80 volts and the output with normal circuit practice is adequate at 
2nd or 3rd harmonic to drive an R.F. amplifier employing valves such as 
the CV.124 or CV.2129. 

When these valves are used as crystal oscillators in a Tri-tet circuit 
care should be exercised to ensure a safe crystal current if the screen 
voltage is 180 volts or higher. 

CV 2136/d/14-1-53/3 



Valve Electronic Type CV 2136 

If this valve is used as a Class 'B' or Class 'C' R.F. amplifier 
neutralisation will normally be necessary at the higher frequencies. 
Power amplifier operation is not recommended above 100 Nn/s due to the 
relatively high input drive required. At this and higher frequencies it 
is more economical to use the valve as a frequency multiplier. 

Keying should not be achieved by disconnection of the cathode unless 
a resistor of not more than 100,000 ohms is permanently connected between 
cathode and chassis earth. 

Under no circumstances should the anode tank circuit of a Class '3' 
or 'C' amplifier be tuned through resonance with the aerial or succeed-
ing valve load disconnected. Such procedure causes a violent drop in 
the anode current and a corresponding increase in screen current which 
may damage the screen, together with a very high voltage between anode 
and other electrodes which is liable to break down the insulation of the 
button base. 

Typical operation  

R.F. Dealer Continuous ratings as a doubler without modulation 

D.C. anode voltage 
D.C. screen voltage 
D.C. screen series resistor 
D.C. grid voltage 
D.C. grid resistor 
D.C. cathode resistor 
Peak R.F. grid voltage 
D.C. anode current 
D.C. screen current 
D.C. grid current (approx. 
Driving power ( " 
Power output 

'Measured with typical tank coil doubling from 7 - 14 Nn/s. 

R.F. Trebler Continuous ratings as a trebler without modulation 

D.C. anode voltage 300 volts  
D.C. screen voltage 250 volts 
D.C. screen series resistor 12500 ohms 
D.C. grid voltage -94 volts  
D.C. cathode resistor 500 ohms  
D.C. grid resistor 23000 ohms 
Peak R.F. grid voltage 150 volts  

4 

D.C. anode current mA 
D.C. screen current 4 mA 
D.C. grid current (approx.) 
Driving power (approx.) 0.4 watts 
Power output 2.5 watts  

mtleasured with typical tank coil trebling from 7 - 21 Mc/s. 

cv 2136/d/14-1-53/4 

250 300 volts 
250 250 volts 
- 9100 ohms 

-60 -70 volts  
20000 23000 ohms 

0 0 ohms 
100 100 volts 
52 46 mA 
5.0 5.5 mA 
3.0 3.0 mA 
0.3 0.3 watts  
5.0 5.5 watts  
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Class AB' Push-Pull 
-7Z= Anode voltage V.= 285Volts 
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CV2I36  
, Triode connected 
(92 connected to anode) 

Class Push—Pull 
Anode voltage Va. 285Volts 

Anode to Anode load resistorge4.51cf1 
Cathode bias resistor Ricse24011 

GRID to GRID INPUT VOLTAGE VOLTS 

CV2136  
Class A82 Push—pull 

1 Anode voltage Va= 315Volts 
'Screen voltage Vg2. 285Volts I 
• Grid voltage Ves —19Volts 
1Anode to Anode load resIstoresSkfl 

GRIno GRID INPUT VOLTAGE VOLTS 



Specification mOS/C V 4055 

, issue 2 Dated 23. Nov. 56. 

To be read in conjunction with K1001 , HS446 and BE 1409 

SECURITY  

Specification I Valve  

Unclassified I Unclassified 

TYPE OF VALVE Reliable Video Output Pentode 

CATEoDE - Indirectly-heated 

ENVELOPE Glass 

PK0T TYPE CV2127: 6056 

SARNI% 

See K10,4/4 

azrims 
Note 

BASE 

All limiting values are absolute 

Heater Voltage (V) 6.3 See BS 44B : 850/2.1 
Heater Current (A) 0.75 

Max Anode Voltage (Ia = (v) 50, CONNECTIONS 
Max Operating Anna, Voltage (V) 3 

Max Screen Grid Voltage (Ig2 = 0) (V) 503 An Electrode 
Max Operating Screen Voltage (V) 303 

1 Internally connected 1/c 
Max D.C. Cathode Current (mA) 65 

2 Control Grid g1 
Max Peak Cathode Current 1.5 

3 Cathode 
Max Grid Circuit Resistance (Rob7s) 100 D 

4 Heater 
Max Bulb Temperature (°C) 250 C 

5 Heater 
Max Shock (Short Duration) (g) 5'C 6 No connection nic 
Max Acceleration (continuous operation) (g) 2.5 

7 Anode a 

PENTODE CONNECT.DN R Screen Grid g2 

9 Suppressor Grid 
Max Anode Dissipation (w) 12 

DIMENSIONS Max Screen Grid Dissipation (W) 2.5 

Anode Current (mS.) 40 

Screen Grid Correct (1ti.) 6 See B9.448 : 59A/2.1/3 

Mutual Conductance (-1/./V) 11 Dimensions (mm) Min,. Max. 
Inner Amplification Factor 26 

A.Seated height - 60.3 
TRIODE CONNECTION (g2 to a, g3 to k) B.Diameter 19 , 22,2 

D.Overall length - 67.5 
Max Anode Dissipation. (W) 12.5 

MOUNTING PuSITIuN 
Cathode Current (mA) 46 

Mutual Conductance 13 
Nay 

Amplification Factor 26 

CAPACITANCES (pF) (See Note E) 

PENTODE CoNBECTION 

Cin (nom) 12.5 

Cout (nom) 5.0 

Cag1 (max) 0.10 

TRIODE CONNECTION 

Cin (nom) r,c 

Cout (nom) 6.0 

Cag1 (nom) 6.5 

N,. TES 

B. This Value may be increased tc 2201, if cathode bias is used. 

C. Caution to Electronic Equipment Design Engineersc Special attention should be given to the 

temperature of valve to be operated in aircraft. Reliability will be seriously impaired if the 

maximum bulb te-perature is exceened. The life expectancy may be reduced if conditions other 

than those specified far life test we 1-.posed on the valve and will be reduced appreciably if 

absolute maximUM ratings are .xceeded. Both reliability and performance ndll be Jeopardised if 

heater voltage ratings or exceeacd: life and reliability perfor-ance are directly related to 

the degree that regulation of the heater vo1-1'AG,  is maintained at its centre-rated value, 

Page 1 (No. of Pages - 4, 

MINISTRY oF SUPPLY - DLRBARE VALVE ELECTRONIC CV4055 

Indicat s a change 

Z.13594.R. CV 4055/2/1 



C V4055 
Page 2 

NOTES  (cont'd) 

D. Measured at Va = Vg2 = 250V, Vg1 = -4.5V, Vg3 = O. 

E. Measured In a fully screened socket, no external shield. 

TESTS  

To be performed In addition to those applicable in KIC01 
and in the specified order unless other,Ase agreed with the Inspecting Authority 

Test Conditions - unless otherwise specified 

Vh Va Vg1 Vg2 Vg3 
(V) (Y) (10 (V) (V), 
6,3 25, -4.5 25C u 

I 

KM Test Test Conditions ..ql, Insp. Symr Limits 
Units 

Min. LIL Bogey til. Max. .i0 level bol 

I 

7.1 Glass Strain No voltages 6.5 I 

CROUP A 

Insulation 
Va, all = -300V 

100, R. 

1071  - M 
Vg1, all = -1,0V 1u../ - M 
Vg2, all . -300V 103 - M 

Reverse Grid Current Rg1 = 100K Max WC:, Ig1 - 1.0 uA 

GROUP B Combined J.QL 1.0 II 

Heater Current ,.65 II 11) 0.69 - .:.75 •• J.81 A 
Heater-cathode Vhk =1100v 0.65 II Ihk - - - - 10 u.1 

Leakage Current Vhk = -100V V2 Ihk - - - 2 - uA 

Cathode positive 

Anode Current 0.65 II Ia .31, - - - 50 mt. 
V2 Ia - 36.3 40 43.7 - 8.2 mA 

Mutual Conductance ,,65 II g-I 9.. - - - 13.5 -11./v 
V2 gm - 10.26 11.0 11.74 - 1.65 Tii/V 

GROUP C Combined A4L 7,5 

Screen Grid Current 2.5 I Ig2 - - - - 7.5 mA 
V1 Ig2 - - 6.0 6.72 - mA 

Anode Current 
Change In mutual 

Vg1 = -25V 2.5 I Ia - - - 1A-, uA 

conductance Vh = 5.711 2.5 1 6 &II - - - IL % 

Reverse Grid Current Vh = 6.9V, Va = 3LOV 2.5 I Ic1 - - - - 2.5 uA 

Vg2 = 250V, Ia . 4,-ITIA 

Rg1 = 100K Max 
Note 1 

11.1 Vibration Noise Va(b) = 250V 2.5 I Va ..0 - - 75 mV 
znis 

Output Voltage RL = 2K 

Rk = I.5K 

Ck = 1 ,0/uF 

CV 4055/212 



Page 3 TESTS (Contact) 
C V405 5 

KOA Test 1 
Test Conditions 

AQL 
)1; 

Insp. 
level 

i Sin- 
bol 

Limits 
Units 

Min. LAL Bogey SAL Mex. ALP 

GROUPS 

Base Strain No voltages 6.5 IA 
Capacitance Measured on a 1 ncls 6.5 IC C in 10.0 12.5 15.0 pF 

bridge with the valve C out 4.0 5.0 6.0 pr 
mounted in a fully 
screened socket 

Ca,g1 - 0.145 0.18 pF 

No shield 

g3 continuity Vg3 . 250V 6.5 IA 
Note 2 • 

Inner amplification 
Factor 6.5 IA ug1,82 20 •• 26 - 32 

Peak emission Vg1 .Vg2. Va ... 70V 
pulsed half sine 
wave,. 
tp .10 Leo mom 
irf . 50 pps 

6.5 IA Ikpk 1.5 

r -... 

.. - -. - - A 

GROUP E 

11.2 Resonance Search (1) Va(b)'. 250V;RL . 2K; 
frequency range: 

IC 

25 to 500 c/s 

Vibration Noise 
Output Voltage Note 3 2.5 Va ' - .. .. - retard mar 

IC MS 
Resonant Frequency 2.5 f 200 - .. - - to/s 

11.3 Fatigue Vii . 6.9V switched IA 
1 min on, 3 mins off 
Va . Vg2 . 0; 
Min. pk accel = 5g; 

Duraticn= 30, I8. 30 bra. 
I = 170 as • 

Post -Fatigue Tests Combined SQL. 6.5 
seater-cathode 
Leakage Current Vhk . ..11043V 2.5 : V* - - - - 20 uA 

Reverse Grid Current Rg1 = 100K Max. 2.5 Igi - - - - 1.5 uA 

tHhtual Conductance 2.5 gm 7.6 - - - - mA/V 

11.1 Vibration Noise • 
Output Voltage Note 3 2.5 Va 

AC 
- - - - 100 mV 

rTA 

11.4 Shock No voltages IA 
Hearer angle . 300  

_. 
Post Shock Tests Combined ACI. 6.5 

Heater-cathode 
Leakage current VIA -.:±100V 2.5 Ihk - - - - 20 uA 

Reverse Grid Currert Rg1 = 100K tiam 2.5 Ig1 - -• - - 1.5 a 

Mutual Conductance 2.5 gm 7.6 - - - - mA/V 

11.1 Vibration Noise 
Output Voltage Note 3 2.5 Va 

AC 
- - -. - 100 mV 

roe 

._... 
CV 



C V405 5 
(CoNtid) Page 4 

AQL  Insp. 

level  

gym.. 

bol  LAL  

Limits 

Bogey UAL 
 Units 

ALD 
K1001 Test Test Conditions 

Va = 250V 

Vg2 - 250V 
Rk 103 
Rgi = 100K No* 

Stability Life Test 

Change in Mutual 

Conductance 

Intermittent Life 

Test 

GBOUP F 

Life 

Life Test End-paint/ 

(500 hours) 

Inoperatives 

Heater Current 

Heater-cathode 
Leakage Current 

Reverse (arid Current 
Mutual Conductance 

Average change in 
mutual conductance 

Insulation 

Life Test End-point 

111;  

00 hrs) 

[ peratives 

CTROI1E 

INSULATION 

Electrical re-test 

after 28-day 

holding period 

Inoperatives 

Reverse Grid Current  

Combined AQL 

Vhk = -t100V 
Rg1 = 1UuK Lila 

Va, all = -300W 
vgi,all = -1c0/ 
Vg2,all . -3 

Combined AQL 

Rg1 103K Max. 

An/ 

2.5 

AVI/ 
5.6 

IA 

IA 

6 . 5 

lb 0.69 

Ihk 

Ig1 
gm 8.0 

Agm 

50 

50 

50 

R 

30 

30 

30 i  - 

0.81 A 

15 uA 

1.5 uA 
man 

15 

••• 

0.5 
0.5 Igt 1.0 

a, all -300V 

Vg1 , aLl = -1 001/ 

Vg2,all = -300V 

1.0 

6.5 

2.5 
2.5 

2.5 

2.5 
2.5 

4.0 

10.0 

4.0 

AVV5 

AVI/ 
5.1 

AVI/ 

5.3 

AVI/ 
5.6 

NaIES 

1 Preheat for 5 minutes under test conditions. During the test, Ig1 Sball not be rising nor out of limit atter 

10 minutes. 

2. During this test Ig2 shall rise when g3 Is connected to g2. 

3. The test conditions for Vibration Noise specified in Group C shall apply. 

CV 4055/2/4 



Page 1 (No. of pages - 5) C V 4058 
minty Or TECHNOLOGY -  

Specification 111N. TECIL/Cr4058 
Issue 1A Dated May 1967. 

be reed in conjunction with B13.148, 88.1405 and 1.1001 
apecificatila 
011CLASS1nED 

Was 
IbiCLASSIFIED 

-̂ -'4 Indicates a change. 

TYPE OF VALVE - Reliable Miniature R.F. Power Triode NSW 
K1001/4 

MINDS 

ENVELOPE 

PROTOTYPE 

.E.T.M.A.  

- Indirectly heated 

- Glass 

• CV13.3 

-6100/6C4WA 

Additional Marking:-
6100/601h 

58.448/B70 

MUM 

Note 

Heater Voltage 
Heater Current 
Was. Heater Cathode Voltage 
Max. Operating Anode Voltage 
Wax. Anode Voltage (Is . 0) 
Max. Anode Dissipation 
Max. Mean Cathode Current 
Max. Bulb Temperature 
Max. Mohr (abort duration) 
Max. Acceleration (continuous operation) 
Max. Operating Frequency 
Amplification Factor 
MutUal Conductance 
Anode Impedance  

(V) 
(A) 
(V) 
(V) 
(V)  
(W)  
(xi) 
(0C) 
(g) 
(g) 

(Mc/s) 

(mA/V) 
(Crg)  

Pin Electrode 

a 
IC 

h 

k 

NM= 
See B8.401/870/2.1 

Sise Ref. No. 2 

Dimensions (vmd Min. 

1 
2 
3 
4 
5 
6 
7 

Max. 

6.3 
0.15 
1150 
330 
550 
3.8 
21 
170 
500 
2.5 
150 
17 
2.2 
7.7 

C 

A 
A 
A 
A 
A 
C 

B 
B 
B 

CAPACITAN% (pF) 

47.5 
19.0 
54.5 

A seated height 
C diameter 
D overall length 

16.0 

D 1.8 
1.3 
1.6 

C in (nos.) 
C out (nom.) 
Ca. S (mdc.) 

MCUNTING IOSITICH  
Any 

-WM 
A. Absolute value. 

P., Measured at Va 250V; Vg -6.5 (la . 10.5 mi). 

Caution to Electronic Echinment Desian Enalneerst Special attention should be given to the temperature 
of valves to be operated in aircraft. Reliability will be seriously impaired if the maxima bulb 
temperature is exceeded. The life expectancy nay be reduced if conditions other than those specified 
for life tests are imposed as the valve and will be reduced appreciably if absolute maximum ratings 
are exceeded. Both reliability and performance will be jeopardised if heater voltage ratings are exceeded; 
life and reliability performance are directly related to the degree that regulation of the heater voltage 
is maintained at its centre-sated value. 

D. Measured with valve unsoreened. 



CV 4058 AMR I 

To be performed in addition to those applicable in K1001  

To be performed in the specified order unless otherwise agreed with the Inspecting Authority 

Test Conditions - unless otherwise specified 

711(V) Va(V) Vg(V) LUCY) 
6.3 250 -8.5 0 

. 
K1001 
Ref. 

Test 

. 

Test Conditions 
AIL Insp. 

Level 
Sr5s 
bol 

Limits U 

Min. LAL Bogey UAL Max. AID 

7.1 Glass Strain No voltages 6.5 I 

111211E1 
Electrode Vb n 6.3V. Note 1. 
Insulation Vt-all .. -10OV 100% R 100 - - . - Mb 

Va-all . -300v 100% R 100 - - OD 
- - 

Reverse Grid 100% Ig • - - 0.5 - 1 
Current 

911ZIEJI 

Combined AQL 1.0 II 

Beater Current 0.65 II Ih 138 - 150 - 162 - 

53 hk Leakage Current Vbk al +100V. Note 3 0.65 II Ihk - - - - 10 - 1 
Mk . -100V V2 Ihk - - 3 - - I 
Cathode Positive 

Anode Current 0.65 II Ia 6.5 -. - 14.5 - 
V2 Ia - 9.0 10.5 12.0 - 3.5 

Mutual Conductance 0.65 II gal 1.75 - • 2.65 - a 
V2 gm - 2.0 2.2 2.4 - 0.45 a 

iaggt-g 
( 

Combined MIL 6.5 I 
Anode Current VC . -30v 2.5 I la - - - - 50 - i 

Reverse Grid 
current 

Vb. . 6.9V. Note 7. 2.5 I Ig • - - - 1.0 - 1 

11.1 Vlbration Noise Va(b) . 250; RL : 2.5 I Va AC - - - - 7.0 - 
2 kl2 Notes 5 awl 6. 

, ( 
PD 

7.2 Base Strain No Voltages. 6.5 LA 

5.9 Capacitances Measured on 1 Ws 6.5 IC C in 1.35 - 1.8 - 2.25 - 
bridge with valve C out 0.98 - 1.3 - 1.62 - 
mounted in a fully 
shielded bolder. 

Ca,g 1.2 - 1.6 - 2.0 - 

No valve screen or 
holder skirt. 
Pin 2 link to pin 7. 



Page 3 ma (Coned) CV4058 

11001 
Ref. 

Test Test Conditions AQL 
% 

flub. 
Level 

88D-  
bol 

Limits .  Units 
Min. LAI vase" UAL Max. AID 

( Amplification Factor 645 IA µ 15.5 - - - 18.5 - 
Y1 p 16.15 : 17.0 17.85 1.5 

Mutual Va a 100V; Vg a 0 6.5 IA gn 2.25 - - - 3.75 - MIT 
Conductance VI ga - 2.60 3.0 3.4 - 0.9 WV 

Change of Mutual Va a 100V; Vg .. 0 6.5 IA ism - - - 15 - % 
Ccaductancle Yb a 5.7V. Note 2 

Power Oscillation Va(b) = 300V 4.0 IA PO 1.8 - - - - - W 
Rg a 8.5 k9 
t a 150 Hots. Note 8 

...__T 

[  
g
  g

t,
t 

t,' 
g

g
t,

', 
t: 

1  

GROUP Z  

11.2 Resonance Search Va a 250V 
RL = 2k2 
Frequency- IC 
(1) 25-200 c/s - - - - - 7 - sv ram 
(2) 200-500 cis - - • - - 35 - aff ras 
(3) 500-2500 cls - - - - - 150 - ot ros 

11.3 Fatigue Note 4. Yb = 6.9v. I 

1510.211W611.111111 
bk Leakage =rent VI* a 4.100V Note 3 Irak - - - - 20 - pA 

Reverse Grid Current Ig - - - .. 1.0 - µA 

Mutual Conductance ga 1.6 - -• - 2.65 - latfT 

11.1 Vibration Noise As In Croup C Va AC - - - - 15 - sav nos 
11.4 shock Homer Angle a 30o IA 

No voltages. 

( poet Shock Tests 
r 

5.3 hk Leakage Current Via a .t100V Note 3 Mk - - .. - 30 - p A 

Reverse Grid Current Ig - - - - 1.0 - p A 

Mutual Conductance go 1.6 - - - 2.65 - miff 

11.1 Vibration Noise As in Group C Va AC - - - - 15 - off nes 

itiirJE 
A VI Life MO a 150V D.C. 

Neater positive 
Note 9. 

A VI/5.1 Stability Life (1 hour) 

Mange in Mutual 1.0 I Aix - - - - 10 - % 
Conductance 

A VI/5.2 survival Rats 
{Ate (100 bourn) 

5.6 Inoperatives 
I 

0.65 II 
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K1001 
Rat. Test 

, g 

Test Conditions 
'14.1. 
• % 

Insp. 
Level 

Byer. 
bol 

I 
Limits 

, Units 
AID  ilia. LAL Bogey UAL Hsu 

jntermittent  Life , 

zukisturaguag. Combined LW. 6.5 IA 

A VI/5.6 Imperatives 2.5 

Heater Current 2.5 Ih 138 - - - 162 - BA 

5.3 bk Leakage Current Vhk = +100Y. NOTE 3 2.5 Ibk • - - - - 20 - 11A 

Reverse Grid Current 2.5 Ig - - - - 0.5 - gA 

Mutual Conductance 2.5 gm 1.6 - - - 2.65 - mA/V 

Average Change in A gm - - - - 15 - 
BUtual Conductance 

Anode Current 4.0 Ia 5.5 - - - 14.5 - mi 

Electrode Vh . 6.5V. Note 1. 4.0 
Insulation Vg -all . -loaf R 50 - - - - - 114 

Va -all . -,00V R 50 - - - - - 112 

Teat Paint 1000 bro. Combined AQL 10 

IA 1/115.6 IhoPerstives 4.0 

5.3 bk Leakage Current Vbk = 1100Y. Note 3 4.0 Ihk - - - - 20 - 0 

Reverse Grid Current 4.0 Ig - - - - 0.5 - 11A 

Mutual Conductance 4.0 gm 1.5 - - - 2.65 - mk/V 

Anode Current 6.5 Ia 5.0 - - - 14.5 - mi. 

Electrode 
Insulation Vb - 6.3Y. Note 1 

Vg -all = -100V R 5 - - .' 
40 . 

Va -all = -300V R 30 - - - - - 

- _ 

PC 

A 11/2.5 Electrical Re-test 
after 28 days 
bolding period 

10090 

A VI/5.6 IneperstIves 0.5 

Reverse Grid Current 0.5 Ig - - - - 0.5 - 004 

CV4056/1A/4 
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1. Rester and cathode stropped and considered as a single electrode. 

N. & je of malnal conductenee is expressed: 

is at 6.30—tem at 5.7V)  A 10Z1 
tea at 6.3N) 

3. Heston positive and negative successively. 

4. Valves shall be vibrated in each of the throe required planes for not less then 30 hours and not less than 
100 hours total. beater snitched 1 minute an 3 Mantas off. No °thus voltages. NIclioNs peak  
asseleratica.5p :reopen°, :170 1p 

5. ( valve shall bemoan:ad so that the direction of vibration is parallel to the minor axis of the mounting 
, Anton. 
Vibration frowner . any fixed frequency is the range 25-400 
Minos peek acceleration .,2g. 
She test shall be of sufficient duration to obtain a steady reading of noise outpat. 

6. Alternatively rata) .25041 Vg .0; Rk 8102 Ck .1000 tin 

7. Prior to this test the valve shall be preheated for 5 minutes under the test conditions. le /hall not be 
rising or at of limit after 10 minutes. 
Alternative test conditions: Va(b) . 250V; Yg . 0; Rk . 8102 maybe used for this test. 

8. An average valve shall be set to give Ia is 25mA by adjusting the lead/tank circuit coupling *Ile the 
iced is simulteneousky tuned to give maximum power output. 

9. Life test conditions. 9a 250?; Yg adjust so that the anode dissipation is 3.45 watts • 10%. 
Cathode Bias may be used . 



Specification 4014060 
Issue No. 2 dated 12.10.56. 
To be read in conjunction with K1001, 
B.3.4A8 and B.3.1409. 

SECURITY 
Specification Valve 

Unclassified Unclassified 

Page 1. (No. of pages:- 4. ) 
VALVE ELECTRONIC 

ADMIRALTY SIGNAL AND RADAR ESTABLISHMENT 
C.V.4060. 

Indicates a change 

TYPE OF VALVE:- Reliable Beam Tetrode, MARKING 
(for series regulator 

applications) 
See E10001. 

BASS CATHODE:- Indirectly heated. 

ENVELOPE: Glass B.3.444/B8 - 0 

PROTOTYPE:- VX6111F 

RATTN3S CONNECTIONS 
All limiting values are absolute Note 

Heater Voltage V 6.3 Pin Electrode 
Heater Current A 1.6 
Max. Peak Anode Voltage 1500 A 
Max. Anode Voltage 
Max. Screen, Voltage V 

800 
300 

1 
2 

IC 
h 

Max. Control Grid Voltage V 100 3 
Max. Anode Dissipation W 28 4 a g2 
Max. Screen Dissipation W 5 5 g1 
Max. Heater-Cathode Voltage - 6 bp 
a) Cathode positive 350 7 h 
&) Cathode negative V 150 8 k 

300 Max. Cathode Current Onli. 
Max. Resistance gi to Cathode - DIMENSIONS 
(a) Fixed bias (k ohms) 100 
(b) Cathode follower ohms) 1 
Max. Acceleration 
(continuous operation) 2.0 
Max. Shock (Short duration) g 500 See drawing on, page 4. 
Anode Current rnA 200 C 
Screen Current mil 12 C 
Mutual Conductance (mA/V 12.5 C 
Inner/u 5.2 

CAPACITANCES (pF) MOUNTING POSITION 

Ca, g1 1.8 
C in 19.5 Any 
C out 16.5 

NOTES 

A. This voltage may be applied in 
cycle being less than..V1: 

pulses not exceeding 200 uS, the duty 

B. Pin 6 must be connected to cathode. 
C. Measured at Va=Vg2= 150V, vgi. -8.5 

Z.13147.R. 
T74060/2/1 



C.V4060. TESTS 

To be performed in addition to those applicable in K1001, and in the 
specified order unless otherwise agreed with the Inspecting Authority. 

Test conditions unless otherwise stated. 

Vh Va Vg2 la 
(V) (v) (V) (mA) 
6.3 150 150 200 

K1001 Test Test Condition AQL Insp. Syml Limits Units 
% Level bol Nan. Max. 

7.1 Glass strain No voltages 6.5 1 

GROUP A 
11.i Noise and Frequency =50q/a ioqx Va - 4.50 mV(rms) 

Miorophony. Accel: =2g 00 
Va(b)=200V, 
Vg2= 100V, 
RL = 1.2 kr,. 
is = 100 mA 

5.2 Insulation. Vgl-all= -volov loqg R 60 - M ohna 
Vg2-all= -500V 100 - M ohms 
Va-all = -500V 100 - M ohms 
No other 
voltages 

Reverse Grid vgi= -60V 100% Igi - 4,0 /mi. 
Current. 

Reverse Grid 100% Igl - 2.0 /nA 
Current. 

GROUP B Combined AQL 1.0 1.4A 
Heater Current. 0.65 II Ih 4i5" 1.8 A 
Heater Cathode Vhk=350V is-i-ve) 0.65 II Ihk - 40 /td. 
Leakage. Vhk=150V k-ve) 

R lim6= 1 WW1= 
Max. 

Negative Grid 
Voltage. 0.65 II vgi 6.5 13.0 V 
Anode Current vgi changed by6V 0.65 II Ia 70 95 mA 
Rise. 
Screen Current. Va= 50V 0.65 II Ig2 - 40 DIL 

Anode Current. Va=Vg2=100V 
vgi=o 

0.65 II Ia 164 - mA 

GROUP C Combined AQL 6.5 
Anode Current 
Tail. vgi= -60V 2.5 II Ia - 5.0 mA 

Screen Current. 2.5 II Ig2 - 19.5 mA 
Change in Vg2. Reduce Vg1by6V 2.5 II Vg2 27 43 V 

Change Vg2 to 
maintain 
ra=200mA 

GADO/2/2 



Page 3  
TESTS (Contd.) C.V4060. 

   

$1001 Test Test Conditions 
AQL 
A 

Insp. 
Level 

Sym- 
bol 

Limits 
Units 

Min. Max. 

GROUP D 
11.2 Resonance Search FrequencyRangem 2.5 IC Va - 300 mV(rms) 

25 to 500 q/s (AC) 
Accel: 2g min. 
Va(b) = 200V, 
Vg2 = 1009 
RL = 1.2 kri• 
la = 100 mil 
Circuit as for 
noise and micro,  
phony. 

11.3 Fatigue Frequency 170 cis IA 
Accel: 2.0g min. 
Duration 100 hrs. 
divided in 30,30, 
39 bra. 
Vii 6.9V switched 
1 min. on 3 mins. 
off. 

Post Fatigue 
Tests 

Noise and Frequency 50 ,/s 6.5 Va - 1500 mV(rms) 
Microphony. Annals 2g min. (AO) 0  

Va(b) = 200V, 
Vg2 = 100V 
RL = 1.2 kji- 
/a = 100 mA 

Heater Cathode Vhk= 350V (k+ve) 2.5 Ihk - 80 ita. 
Leakage. 
Reverse Grid 
Current. 2.5 140 - 4.0 /uA 

Screen Current 2.5 Ig2 - 19.5 mA 

11.4 Shock Hammer angle30°  
5 shocks in each 
of four directkm 

iA 466 

Post Shock 
Tests 6'S'  i 00 

Noise and 
Miorophony. 

Frequency= 50 cis 
Accel: 2g min. 

go, Va 
(AC) 

- /00" mV(rms) 

Va(b) = 200V, 
Vg2 = 100V 
RL = 1.2 k-n- 
Ia = 100 mA 

Heater-Cathode V111350V(k+ve) 2.5 Ihk - 80 /u& 
Leakage  

Reverse Grid 2.5 110 - 4.0 iu& 
Current. 

Screen Current. 2.5 - 19.5 m& 

GROUP E 
Azr Electrical re- 100 
2.5 test after 28 

days holding 
period. 

A.VI Inoperatives 0.5 
5.6 Reverse Grid 0.5 141 - 3.0 /u& 

Current 

CV4060/2/3 



C.V.4060. PAGE 4 . 

• 

I. THESE TOLERANCES TO INCLUDE VARIATIONS DUE TO 
OVALITY AND TAPER. 

2.A PARALLEL SIDED BULB IS MANDATORY. 

ALL DIMENSIONS ARE IN MILLIMETERS. 

CV4060/2 /4 



6.1 
0.6$ 
300 
500 

9 
300 

3 
250 

9.5 
220 

23000 

12 
10 

635 

200 
10000 

920 
2.5 

WHIM P0131T101 

Any 
c.umerruce3 (pt) 

Cagl (two.) 0.45 
Ogle (nom.) 11.0 
Coe (woe) 8.5 

1111 OP YAM - Reliable Low Madam Pentode 

• Indhittirheated 

• Olase 

- OV2179 

111111111 
Be. 11001/4. 

IA= 
A11 Matting values are absolute. 

Beater Voltage 
Beater COMMA 
Hem. Anode Voltage 
MR. Ito-loed Anode Voltage 
lies. Anode Dissipation 
Max. &roan Voltage 
In. genes Dissipation 
Max. Beater • Cathode Voltage 
anaid2-421191191 (Mots  k)" 
itttuat Cotattotance 
Amplification Mice 
Aside Impernsase 

jriede Connectja (NOW C) 

Ritual Ccoductanse (aat/V) 
Amplifloatira Max 
Alma livedases (atom) 

bias. Bulb Temperature (0t) 
ts. Altitude for tall rating (ft) 
Nam. Shea (abort duration) (g) 
MM. Aoeselezetion (contbmious vibration) (a) 

Ikte Bee 130 4481 870/1.1 

Pin Electrode 

Carden grid if 
Cathode & Suppressor k • t3 
Beater 
Neater 
Anode a 
Internally oonnected its 
sprees grid a 

Dee IM, 
give Ref. NO. 5 

Amnions (as) Min. 

A mated height 63.5 
disaster 16 19 
overall length - 10.5 

D 

D 

3 
4 
5 
6 
7 

Iles. 

B. measured et Va . 165V: Vg2 • 1651; la 5511 

C. honoured at Va a vs2 tee;  ie • 63ai 

D. Caution to Electronic Equipment Design Engineersr Special attention should be given to the temperature of 
valves to be operated in airdraft. Reliability will be seriously impaired if the =Own bulb temperature 
is ermeeded. its life expectancy nap be reduced It conditions other then those spool:toed for life test 
are imposed on the valve and will be reduced appreoiably If absolute maxima ratings are exceeded. Both 
reliability and perfonianoe will be jeopardised If heater voltage ratings are exceeded: life and 
reliability Perfectness are directly related to the degree that regulation of the heater voltage is 
maintained at Its centre rated value. 

• 

Page 1 ( It. of Foos 4) 

jilniaLMIUSIT. 
CV 4062 

8Poeitioation 108/04062 

Ism D. Dated IS Ken 1956 limattliiiiit 11611. 
To be read !mooning:Mon with g1C01 . 2446 and Ma UNCLASSIFIED LICLUSIPIED 

Iedioates a chump •••••-•110 

Z.13597.R. CT 4062/2/1 



CV4062 To be performed in addition to those applicable in K1001 
Page 2 

Testa stall be 'seamed in the specified order unless otherwise agreed with the Inspecting Authority. 

Teat Conditions nodose otherwise specified 

Vh(V) Va(V) Vg2(V) Ta(on) 

6.3 185 165 55 

K1001 Test Test Conditions AO. IneP. Our ' L1/1111 Units 
% Level bol Min IA Bogey , 08I. HIM .0,0 

7.1 Glass Strain No Voltages 6.5 1 

gaMii 

Po 4 

Insulation Vg1 -ell . -10011 100£ it 100 -. al OP 044. 11 
Vg2 ...fa . .10:2 100% R 100 ... ... - - H 
Vs -all . -900f rca g 100 - li 

Reverse Chid Onrent go - 5002 Hez 10i% 121 - "' - • 1.5 PA  

212MEJE Combined AO, 1.0 
I  

g
hb

:Fina   
Heater Current 0.65 II 0. 1 0.64 - 0.70 A 
.1PC Ladoga ardent VIE . 2197/ 0.E6 II . - - • 93 

cathode positive V2 0. 40 - 10.0 . 
A Negative Grid 0.45 II 6 -. - - 12 V 

Voltage (t) V2 - 7.5 9 10.5 -  333 V 
Berms Currant 0.65,  II 7 - • •• 11 wit 
Mutual 'Conductance 0.65 II 7 • - - 12 MIT 

V2 - 8.25 9.5 10.75 - 2.78 MM 

SEMI Combined AO. 6,5 

Negative Grid Is . 90 pl. 2.5 I Vgl - .- • - 40 V 
Voltage(2) 

Endes ion Is .. IMO 2.5 I Vs - - • • 20 V 
Anode + gl . g2 
Strapped 

Vibration Noise n0)) • aso V;  RI . a 2.5 I vim - - - .. 75 , RV MS 
Rg1 . Rg2 - 10O: 
RR . 470. 18E • BOO uP 

Amplification Note 1 2.5 I y 7.5 - • • 12.5 
Factor 

210Lit 

7.2 Base Strain 6.5 IA 

Capons's*. Maenad on Hio/s 6.5 IC coal - - 0.45 -, 0.6 re 
bridge with the Cgs 10 • 11 ", 12 
van mounted in a 
fully screened 
socket. 

Ca@ 7.5 - 8.5 - 9.5 it 

No shield. 

CV 4062/2/2 



Page 3 Mtit (Conti d) CV4062 
!1001 Test Test Conditions ACI. 

A bol 
ilmvi BP- LIMITS 

ibifi  
tun Mi. Doggy NIL Wu AM 

WEJI 

I 

11.2 Resonenee Bear b RI. . 2.21C 2.5 IC Va(10 4 - - - -room. SR ME i 
Prequeofx/ f 200 - - - - WO 
- 25-500 as 

11.3 Fatigue VII - 6.9V switched IA 
1 min. on 
3 mins. off 
Va • Vg2 • 0 
Acceleration • 50 d Duration • 30. X. 31.3 are 
Frequency • 1700/ a 

Post Fatigue Tests Combined i4. 6.5 

11.0 Leakage Caveat Vit.= 2501 2.5 Ilik - - - - 100 p A 
Revere Mid auvent gal • 930IF mu 2.5 Igl - - - •• 2.5 Li vA 
Mutual. Coroluotanai 2.5 gm 6.5 - - • - 
Vibration Noise Note 2 2.5 Va - - - 100 l R01 41 

(AC) 
11.4 ahodg ummer angia . 3e IA 

No +mitoses 

post 8booli Tee& combined AC{. 6.5 

In Leakage Current 
Re7SMO Grid current 

V1a - 250/ 
Rg1 • 500 k nes 

2.5 
2.5 

nit 
la 

- 
- 

- 
- 
. .. 

- 
100  
205 

En ?Ritual Conductance 2.5 gm 6.5  
Vibration Noise Note 2 2.5 V. 

um 
- ", - • 100 off RIB I 

MINE_E 

OS1f5 Life Vs • 165/ 
le - 59m1 
Vg2 • 165V 
Vitt • 20W AC 

An/ inability Life Teat . 
5.1 Change in Mutual 

Conduotancle 1.0 I 611 - - - - 10 % 

WI/ Intermittent Life 
5.3 TPA IA 

Life Test Eat- 
point (500 hours) Combined AT. 6.5 

InoperatiVes 2.5 
Heater Current 2.5 In 0.58 - - - 0.7 A 
H-C Leakage Current vhk • 250V 2.5 II* - - - - 75 pA 
Reverse Grid Current 
anual Cominotenoe 

Re . 500 k mu 2.5 
2.5 

igl 
gm 

- 
6.5 

- 
- 

- 
- - 

2 
12 pipY 

do Average charge gm - - - - 15 ig 
Negative Grid Voltage 4.0 Vgl 5.5 - - - 12 V 
Electrode Insulation See Group A 4.0 R 93 .. •• - - N 

Lite Test End-mint 
(1000 ]wars) Coubined Q. 10 

Inoperative. 4.0 
Heater *avant 4.0 Iii 0.58 - - - 0.7 A 
H-C Leakage Currant Ai( - 250V 4.0 lIZ - - - - 100 
ROWS) Grid Current Rg I a 500 k met t 14 2. 5 g 
n otuei conduotanoe 4. 0 gm 6.0 - - - 12 
Negative Grid Voltage 6.5 Val 5.0 - - - 12 Y 

1 

CV 4062/213 



Insp. 
Iona inn. 

LIPWIS 

tiL  NM VAL Mau aid 
21001 Test Test Coed!tient • OW • Oita 

MILL 

Se-test after 
28 days holding 
period 

Inoperative' 

Reyna Wad Carrera 

AM/ 
2.5 

WI/ 
5.6 

211 • 5001t naz 

0.5 

0.5 

MI 

lali ell 2.5 1' 

1. Seamed with anode- aM sore= grid connoted together. 

va • vg2 • 165T 

to • 65101 

2. The test conditions tar the Vibration Nobs test In Group C shali attar. 

411.1. ............•  

CV4062 natieconvo PasiLit 

Cr 4062/2/4 



- Reliable Low Impedance 
Triode 

- Indirectly heated 

- Glass 

TYPE OF VALVE 

CATHODE 

ENVELOIE 

Max. Dimension (Inn) 

19 
L. Seated height 
B. Diameter 
A. Overall length 

Specification MOS(AJ/CV 4079 
Issue 1. Dated 1st May, 1958 
To be read in canJunotion with K.1001 and BS 448 

SECURITY 
Specification Valve 
UNCLASSIFIED UNCLASSIFIED 

MARKING  

1.1001/4 

PROTOTYEE - VI 3208 

EQUIVALENT FLEXIBLE LEAD VALVE - CV 4038 
DIMENSIONS  

See 11001 Al/D4 
RATING, CONNECTIONS, CAPACITANCES and NOTES  

See Specification MOS(A)/CV 4038, Issue 3, dated 6.11.56. 66 
22.2 
73 

MOUNTING POSITION 

Any 

BASE 

B9A 

Page 1 (No. of Pages - 1) 

MINISTRY OF SUPPLY - DLRDWARE VALVE ELECTRONIC C V 4079 

TESTS 

The tests required by Specification MOS(A)/CV 4038, Issue 3, dated 6.11.56. shall be 
performed exoept as follows:- 

K1001 Test Test Conditions AQL 
% 

Insp. 
Level Symbol Limits Units 

GRIXTPD 

DFLETE - 

5.12 Lead Fragility 

ADD - 

No voltages 6.5 IA 

7.2 Base Strain No voltages 6.5 IA 

CV4079/1  /1 
Z.16876.R. 



Page 1. (No. of pages:- 4) 

ADMIRALTY SIGNALecRADAR ESTABLISHMENT 
VALVE ELECTRONIC 

CV40 80 
Specification Ap/dv4o80 

Issue No. 1 dated 5.11.58 

To be read in conjunction with 51001, 
B.S.448 and B.S.1409. 

SECURITY 

Specification Valve 
Unclassified Unclassified 

  

TYPE OF VALVE: Reliable Gas-Filled MARKING 
Voltage Stabiliser. 

CAT.iWE: Cold 
See K1001/4 

ENVELOPE: Glass, unmetallised. 

See 

BASE 

B.S.448/B7G PROTOTYPE: MCI 

RATINGS CONNECTIONS 

(All limiting values are absolute.) Note Pin Electrode 

110 A 1 a 
Nominal Maintaining Voltage  78 B 2 k 
Max. Striking Voltage VI 

Max. Anode Current OmA 60 3 IC 
Min. Anode Current (mA 2 4 k 
Max. Voltage Regulation 

over range 2-60 mA. (v) 8 5 a 
Max. Acceleration (continuous 6 IC 

operation) (g) 2.5 7 k 
Max. Shock (short duration) (g) 500 

DIMENSIONS 

See B.S.440/B7G/2.1 
Size Ref. No. 2. 

Dimension Min. Max. 

A mm. - 54.5— 
B emu - 19.0-4 
L UM - 1+7.5 — 

WONTING POSITION 

Any. 

NOTES 

A. Measured either in total darkness or in normal ambient light. 

B. Measured at 30 mA. 

C. To maintain the stability of the valve characteristics a reverse current 
must not be drawn. This condition is satisfied provided the negative 
anode voltage does not exceed 70 volts. 

Z.18556. CV4080/1/1 



CV4080 TESTS 
Page 2. 

To be performed in addition to those applicable in 11001. 
Tests are to be performed in the specified order unless 
otherwise agreed with the Inspecting Authority. 

Test Conditions - unless otherwise stated: 

Va R lim. Ia 
(V) (ohms) (mA) 

Adjusted 1000 30 
Note (i) Note (ii) 

Note (i) A Direct Voltage, not exceeding 50V shall be applied between anode 
and cathode and shall be increased steadily at a rate not exceeding 
10V per second until the valve strikes. The ripple content of the 
supply shall not exceed 0.25%. 

Note (ii) After the valve has struck, the supply voltage shall be adjusted 
until the anode current is 30 mA. It shall be maintained constant 
for 3 minutes before any characteristic, other than striking 
voltage, is measured. 

K1001 
Ref. 

Test Test 
Conditions L I 

Insp. 
Level 

Symbol Limits Unit 
Yin. 

7.1 Glass Strain No Voltages 6.5 I 

GROUP A 
Striking Voltage Note 1 100% Vs - 110 V 
Maintaining Voltage 100% VI 75 81 V 
Regulation Ia changed from 

2 to 60 mA 100% Vi - 8 V 
Note 2. 

Voltage Jumps Vary Ia from 
2 to 10 mil 100% 300 whip 

10 to 60 mA 100 ek/p/p 

Oscillation 

Notes 3, 4. 

Vary Ia from 
2 to 60 mA 100% Vs A.C. 20 mV/p/p 
Notes 3, 4. 

GROUP B Combined AQL 6.5 
Striking Voltage Note 6 2.5 I Vs - 110 V 
Leakage Current V supply e 55V 

Re = 1 Regobm 2.5 I Ia - 10 /uA 

Ricrophony Note 5. 2.5 I - - 5 mV/p/p 

GROUP C 

7.2 Base Strain No Voltages 6.5 IA 

GROUP D 

11.2 Resonance Search Ra = 27 k ohm 
Ia = 10 mA 
Frequency = 

25-500 c/a 
Acceleration = 
2 g 

Note 3 T.A. 

Vibration Noise Frequency = 2.5 IA V so 5 mV 
25-500 cls ,r.m.s. 

CV4080/1 / 2 



Page 3 TESTS (Cont'd) CV4080 

X1001 
Ref. 

Test Test 
Conditions 

AQL 
$ 

Insp. 
Level 

Symbol Limits Unit 
Min. Mss. 

GM E Combined AQL 6.5 
11.3 Fatigue Test No Voltages 

Acceleration m 5g 
Frequency . 170 q/i 

+ 5 eis 
Duration.. 30 + 

30 + 39 hrs. IA 

Poet Fatigue Tests Combined AQL 6.5 
Striking Voltage Note 1. 2.5 Vs - 110 V 
Change in 
Maintaining Voltage 2.5 p vat +1.0 V 
Microphony Note 5. 2.5 10 :17 

p 

11.4 Shodc Test No Voltages 
Acceleration 500 g 
(Humor Angle 300) IA 

Post Shook Tests Combined AQL 6.5 
Striking Voltage Note 1. 2.5 Vs - 110 V 
Change in 
Maintaining Voltage 2.5 A Vm +1.0 V 
Microphony Note 5. 2.5 

V 10 p 

GROUP F 
Life Test Combined AQL 6.5 IA 
End Point 
500 hours 

Inoperatives 2.5 
Striking Voltage Note 1. 2.5 Vs - 110 V 
Maintaining Voltage V* 0-500 hours 2.5 A Vet ±1.5 V 
Regulation Ia changed from 

2-60 mk 2.5 Vr 8 V 

GROUP G 

A IX Re test after 
2.5 Molding Perini 

of 28 days 100A 

Imperatives 0.5 
Striking Voltage Note 1. 0.5 Vs - 110 V 
Maintaining Voltage 0.5 Vm 75 81 V 

CV4080/1/3 



CV4080 
Paget- 

NOTES 

1. This test is to be conducted in normal ambient room lighting, 
5 to 50 foot candles. 

2. This is the difference between maintaining voltages at the 
maximum and minimum current specified. 

3. A calibrated amplifier detector with CRT indicator having a 
substantially linear response over the range 50-5000 c/s is 
to be connected between anode and cathode. 

4. The anode current is to be varied through the full-rated current 
range in not let* than 1 second. Where an indicator with a 
persistence of less than 1 second is used, this test shall be 
performed at least three times, but if an indicator with a 
persistence of 1 second or more is used, one sweep is sufficient. 

5. The valve shall be tested in an approved tapper, details of which 
can be obtained from the specifying authority. 

6. The test is to be conducted in total darkness after the valves 
have been held in total darkness for 24 hours. 

CV4080/1/4 



CATHODE 

ENVELOPE 

PROTOTYPE 

- Indirectly heated 

- Glass 

- CV2231, VX3517 

MARKING 

See 11001/4  

BASE 

B.S.448/B8-0/1.1 

TYPE OF VALVE - Pulse modulator tetrode 

RATINGS AND CHARACTERISTICS 

(Absolute, non-simultaneous and not for 
Inspection purposes) 

Heater Voltage 
Heater Current 
Max.Anode Voltage (DC) 
Max.Anode Voltage (Pulse) 
Max.Screen Voltage (DC) 
Max.Anode Dissipation 
Max.Screen Dissipation 
Max.Cathode Current Pulse) 
Max.Cathode Current (DC) 
Max. Anode current (Pulse) 
Max.peak heater cathode voltage 
Max.Grid 1/Cathode voltage 
Max.Grid 1 dissipation 
Max.Bulb Temperature ( C 
Inner Amplification Factor u(gl- ) 
Max.Shock (short duration) 
Max.Acczu (continuous) 8 

CAPACITANCES (pF) (note B) 

Ca, gl (nom) pF 
C in (nom) pF 
C out (Nom) pF 

CONNECTIONS 

B Diameter 
A Overall Length 
L Seated Length 

Pin 

Dimension (mm) 

2 
3 
4 
5 
6 
7 
8 
T.C. 

Int.Conn. 
Heater 
Int.Conn. 
Screen Grid 
Control Grid 
Int.Conn. 
Heater 
Cathode and base shell kS 
Anode a 

DIMENSIONS  

See 10031/11/D1 

Electrode 

Min. 

IC 
h 
IC 
g2 
81 
IC
h 

Max!  

34 
100 

85 

0.75 
14.0  
8.5 

TOP CAP 

B. s. 448/Gal 
• 

MOUNTING POSITION 

Any 

NOTES 

A. The temperature over the top 15 mm of the bulb to be not greater than 150°C. 

B. Measured on 1110/8 bridge in fully screened holder. No shield. All I.C. 
connections left floating. 

Note  

6.3 
1.32 
6.o 
8.0 
800 
15 
3.5 
10.0 
120 
7.5 
+ 150 
+ 200 
0.5 
240 
7.5 
500 
2.5 

A 

Page 1 (No. of Pages - 
MINISTRY OF AVIATION - DLWIRE VALVE ELECTRONICC  V4082 

Specification MCA/CV4082 
SE 

 
CURITY 

Issue 1B dated 27th April, 1965 
Specification Valve 

 
Unclassified Bbolassified 

To be read in conjunction with 11001 
B.S.448 and B.S.1409 

----ow indicates change 

(319050) CV4082/ 1B/1 



CV4082 
To be performed in addition to those applicable in K1001 and 
in the specified order unless otherwise agreed with the 

Inspecting Authority. 

TESTS 
page 2 

TEST CONDITIONS - unless otherwise stated 

Vh(V) Va (V) Vg2 (V) Ia WO 
6.3 150 150 50 

K1001 TEST TEST CONDITIONS AQL Insp. Sym- LIMITS UNITS 

% Level bol 
Min. Bogey Max. 

7.1 Glass Strain No Voltages 6.5 I 

1 
GROUP A 

5.2 Insulation Ve-all = -100V 100% 11 100 - - m 
Vg2-ill = -300V R 100 - - M 

Negative Grid Re = 500k max. 100% Igi - - 2.5 MA 
Current 
Peak Anode Va = 7kV 100% Ia. 2.0 - - A 
Current Vg2 = 600V Pk 

Vgl = -160V 
Note 1 

GROUP B Overall AQL 2.5 

Heater Current 0.65 II Ih 1.17 - 1.47 A 
Heater-Cathode Vhk = + 100V 0.65 II Ihk - - 40 µA 
Leakage Current 
Negative Grid 0.65 II Vgl 10.5 - 16.5 V 
Voltage 
Screen Current 0.65 II Ig2 - - 9.0 mA 
Mutual 
Conductance 0.65 II gm 6.0 - 10.0 mA/V 

GROUP C Overall AQL 6.5 

Amplification 2.5 I 1-g2 6.0 - 10.0 
Factor 

Anode Current Vg1 = -30V 2.5 I Is - - 600 ML 
High Voltage Va = 7kV 2.5 I Ia - - 300 tuA 
Tail Test Vg2 = 150V 

Vgl = -807 

Vibration Noise Note 4 2.5 I VaAC - - 75 mV 
Emission A + g2 + g1 strapped 2.5 I Iapk 7.5 - - A 

Va pk = 250V. 
Note 2 

CV4082/ 1B/2 



Page 3 TESTS CV4082 
K1001 TEST TEST CONDITIONS AQL 

% 
Insp. 
Level 

Sym- 
bol 

Limits 
Units 

Min Bogey Max 

GROUP D 

Capacitance Measured on 1 Mg's 6.5 IC Cag 1 0.55 0.75 0.95 pF 
bridge with valve in C in 12.5 14.0 15.5 pF 
fully screened holder C out 7.0 8.5 10.0 pF 
No shield. Note 6. 

GROUP E 

11.3 Fatigue Vii = 6.5v IA 
Note 3 

Post Fatigue Combined AQL -- 6.5 
Tests 

Heater-Cathode Vhk = + 100V 2.5 Ihk - - 100 pA 
Leakage Current 

Negative Grid Rg1 = 500k max. 2.5 Ig1 - - 3 pA 
Current Mutual 
Conductance 2.5 gm 6.0 - 10 mA/V 
Vibration Noise Note 4. 2.5 Va AC - - 120 mVrms 
Peak Anode As in Group 4 2.5 Ia pk 1.5 - - A 
Current 

11.4 Shock No Voltages IA 
Hammer Angle = 300 

Post Shock Tests Combined AQL -- --- 6.5 

Heater-Cathode 
Leakage Current 

Vhk = + 100T Ihk - - 100 
PA 

Negative Grid Rg1 = 500k max. 2.5 Ig1 - - 3 pA 
Current Mutual 
Conductance 2.5 gm 6.0 - 10 mA/V 
Vibration Noise Note 4 2.5 Va AC - - 120 tVrms 
Peak Anode As in Group A 2.5 Ia pk 1.5 - - A 
Current 

GROUP F 

AV1/5 Life Va = 6WT 
Vg2 = 600V 
Vg1 = -1607 
Vhk = 2407 AC 
IK pk = 3A approx 
Pulse length = 2 
pS. Prf = 1000 q/s 
Positive gl 
excursion = 507 
Note 5 

AVt/ 
5.1 Stability 

Life Test 1.0 I gm - - 15 % 
Change in 
mutual 
conductance 

AVI/ Intermittent IA 
5.3 Life Test 

CV4082/1B/3 



CV 4082 TESTS contld page 4 

K1001 TEST TEST CONDITION AQL 
P 

Insp. 
Level 

LIMITS 
Sym- 
bol Min Bpgey Max. 

UNITS 

- - 

GROUP F 

Life Test end 
point (500 hrs) 

Inoperatives 2.5 
Heater current 6.5 lh 1.17 - 1.47 A 
Heater-Cathode Vhk = ± 100V 6.5 Ihk .- ..- 60 - iuk 
Leakage Current 

Reverse Grid Rg1 = 500k max 6.5 Ig1 - - 3 -PAL 
Current 

Mutual Conductance 6.5 gm 5.5 - 10 mA/V 
Peak Anode Va = 7Kv Vg2 = 
Current 600V 6.5 Iapk 1.5  

Ve = -160V NOTE 
1 

Electrode See Group A 6.5 R 50 - - X 
Insulation 

GROUP G 

A IX 
/2.5 

Electrical re-test 
after 28-day 
holding period 

A VI Inoperatives 0.5 100% 
/5.6 

Reverse grid 
current 

Rg1 = 500K max. 0.5 100% Igl -, - 2.5 AA 

NOTES 

1. Valve to be driven with 2.z second pulse at p.r.f. 1000 c.p.s. 
so that the grid voltage rises to 50V positive, (max) during pulse 
R.L. to be 2,200 ohms + 9%. 

sceril 
The load circuit should include some sempoe inductance which 

together with the circuit damping should be chosen so that the peak 
pulse E.H.T. overshoot is equal to half the load pulse ,,,„,. 4 ,,

l
,r q,_ .tr,,,_. 

E.H.T. storage capacity, fed from a high impedance supf140h011ti ' iFt 
0.05pEr Duration of test, 2 minutes. During the second minute 7-/-li) 

the valve shall be 4.ammillily free from flashing as shown by disturb- 
ance of the current waveform displayed on an oscilloscope. 
2. Tp 2 fusecs p.r.f. 50 c/s. 

3. Valves to be vibrated in each of the three required planes 
for not less than 30 hrs. and not less than 100 hrs. total. Heater 
switched 1 min. on 3 mins. off. No other voltages applied. Min 
peak acceleration = 5g. Frequency = 170 c/s. 

4. Va (b) = 250V Rk = 270 ohms. 
Vg2(b)= 250V Ck = 10004uF. 
RL = 2 Kohms. Cc = 0.1,4)F. 
Rg2 = 15 Kohms. g = 2.5 

CV4082/1B/4 



NOTES cont'd 

5. Pa approx 12 IF 
Pg2 3.5 Tr 
EL is 160o ohms + 5% 

6. Capacity connections. 

HP LP E 

Cag 1 TO 5 2. 4. 7.  8. C. 

C in 5 2. 4. 7. 8. TO. C. 

C oat TC 2. 4. 7. 8. 5. C. 

Page 5 CV4082 
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6.3 
0.2 
550 
550 
1.0 
0.2 
300 
200 
6.o 
3.o 
0.55 
1.85 
2.5 

38 
100 
165 

500 

2.5 
3 
10 

0.05 
3.8 
5.1 

Mounting Position  

Any B 
B 
B 

Capaoitanoes (pF)  

Cag max 
Cge 
Gae 

Type of valve: 

Cathode: 

Envelope: 

Prototype: 

Low Hum, Low Microphony Pentode. 

v.Airectly heated. 

Glass Unmetallised. 

012901 

Marking 

See K1001/4 

Base 

39A 

RATINGS 

(All limiting values are absolute) 

Note 
Heater Voltage 
Heater Current 
Max Anode Voltage Ia.0 
Max Screen Voltage Ig2-0 
Max Anode Dissipation 
Max Screen Dissipation 
Max Anode Voltage 
Max Screen Voltage 
Max Cathode Current 
Anode Current 
Screen Current 
Mutual Conductance 
Anode Impedance 
"Inner" Amplification 
Factor 

Vhk max. 
Max Bulb Temperature 
Max Shook (Intermittent 
Operation) 

Max Acceleration (Continuous 
Operation) 

Max external 

between gl and k 
resistance 

for Wa.>0.2W 
for Wam<0.2W 

A 
A, 
A 
A 

Connections  

Pin 
1 
2 
3 
4 
5 
6 

Eleotrode  
g2 

h 
h 

7 8 
8 
9 gl 

Dimensions  

BS448/B9A 

Dimensions (mm) 

A. 
C.  
D.  

Seated Height 
Diameter 
Overall Length 

Min 

- 49.0 
19 22.2 
- 5660 

Max 

NOTES 

A. Measured at Va . 250, Vg2 140, - 2.0 

B. Measured without metal screen. 

(v) 

mk 

(mA/V 
(megohms 

(M2 

Page 1 (No. of pages:- 6) Valve Electronic 
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CV4085 
Page 2 

Tests 

To be performed in addition to these applicable in K1001. Tests shall be 
performed in the specified order unless otherwise agreed with the Inspection 
Authority. 

Test Conditions 

(V) Va (V) Vgl (V) Vg2 (V) Vg3 (v) 

6.3 250 -  2.0 140 0 

Vh 

K1001 Test AQL Insp. Sym- LIMITS Unit 
Test Conditions % Level bol Min. LAL Bogey UAL Max. ALD 

7.1 Glass Strain No voltages 6.5 I 

GROUP A 

Insulation Vgl-all=-100V lOC$ R 100 - - - - M 2 

Vg2-all=-300V log% R 100 - - - - K2 

Va -all=-300V 10C% R 100 - - - - M 2 

Reverse Grid 
Current 

Rgl=500 K2 
max 

100% Igl - - - - 0.4 /uA 

GROUP B Combined 2.5 
AQL 

Heater Current 0.65 II Ih 185 200 215 mA 

5.3 bk Leakage Current Vhk + 100V 0.65 II Ihk 10 /42A 

Vbk - 1007 V2 Ihk 2 /uA 

(cathode 
positive) 

Anode Current 0.65 II Ia 2.15 - - - 3.85 mA 
V2 Ia 2.69 3.o 3.31 0.8 mA 

Screen Current 0.65 II Ig2 0.6 0.85 mA 

Mutual 0.65 II gm 1.55 - - - 2.45 mA/V 
Conductance V2 gm 1.83 2.0 2.17 0.37 mA/V 

Microphogy Nate 1 0.65 II VgiC - - - - 3.5_ mV 
WEAN 

Grid Hum Notes 2, 3 0.65 II Hum - - - - 8 /uV 

Cathode Hum Notes 2, 3 0.65 II Hum - - - - 60 juV 

Hiss Notes 3, 4 0.65 II /UV 

GROUP C Combined AQL 6.5 I 

Anode Current Vgl - 7.0V 2.5 I Ia - - - - 40 /ma 
Ra = 1.0112 

Change in Mutual Vh = 5.7V 2.5 I Agm 15 $ 
Conductance Note 5 

Reverse Grid Vh = 6.9V 2.5 I Igl 1.0 /uA 
Current Note 6 

cv4065/1A/2 



Lajlei CV4085  
K1001 

Test 
Test 

Conditions IL Levi :el 

LIMITS Unit 
Min. 

-N.- 
LAL Bogey UAL Max. ALD 

GROUP D 

7.2 Base Strain No voltages 6.5 IA 
Capacitances Measured on a 6.5 Ic Cag - - - - 0.05 PP 

111c/a bridge 
with valve Cin 3.4 - - - 4.3 PP 
mounted in a 
fully screened 
socket. Without 
valve screening 
can. 

Coat 4.5 - - - 5.8 pF 

Inner 6.5 IA /442 34 38 42 
Amplification 
Factor 

GROUP E 

11.3 Fatigue vh=6.9v 
switched 1 min 
cm, 3 mins OFF 

IA 

VaW7g2:0 
Acceleration 
5g min. 
Frequency 
170 c/s + 5 0/11. 
Note 7 

Post Fatigue Combined AQL 6.5 
Tests 

hk Leakage Vhk ± 100V 2.5 Ihk 20 /uA 
Current 

Reverse Grid Rgl 500x. 2 2.5 Igl 1.0 /uA 
Current 

Microphony As in Group B 2.5 VgAC 6.0 vn V 
r.m.s. 

Cathode Hum As in Group B 2.5 Hum 120 itiV 

Mutual 2.5 gm 1.0 mA/V 
Conductance 

11.4 Shock Hammer IA 
Angle 300  
No  voltages 

Post Shock Tests Combined AQL 6.5 

hk Leakage Vhk ± 100V 2.5 Ihk 20 /uA 
Current 

Reverse Grid Cuuent Rgl=500 K 2.5 Igl 1.0 /uA 

Microphony As in Group B 2.5 VgAC 6.0 ntV 
r.s.o. 

Cathode Hum As in Group B 2.5 Hum 120 
47 

Mutual 2.5 gm 1.0 mA/V 
Conductance 

CV 4085/1L/3 



CV4085 
Page 4 

K1001 Test 
Test 

Conditions 
AQL 
% 

Insp. 
Level 

Sym- LIMITS Unit 
bol Min. LAL- Bogey UAL Max. ALD 

AV1/5 GRCUPF Va=300V 
Vg2=200V 

Life Rk=820 2 
Vhk= + 100V 

AV1/ Intermittent 
5.3 Life 

Test Point Combined AQL 6.5 IA 
500 hrs. 

AV1/ Inoperatives 2.5 
5.6 

Heater 2.5 Ih 185 - - - 215 ma 
Current 

hk Leakage Vhk ± 100V 2.5 Ihk 20 /uA 
Current 

Reverse Grid Rgl 500 k 52 2.5 Igl - - - - 0.4 /uA 
Current 

Mutual 2.5 gm 1.2 - - - - mA/V 
Conductance 

Average change 
in mutual 
conductance 

A&m 15 % 

Anode Current 4.0 Ia 2.0 - - - 3.8! mA 

Insulation Vgl-all=100V 4.0 R 50 - - - - 142 
Vg2-aL1=300V 4.0 R 50 - - - - k 2 
Va-a3.1.300V 4.0 R 50 - - - - M 2 

Cathode Hum As in Group B 4.0 Hum - - - - 120 /uV 

Hiss As in Group B 4.0 10 /uV 

Test Point Combined AQL 10.0 IA 
1000 hrs. 

AV1/ Inoperatives 4.0 
5.6 

hk Leakage Vhk + 100V 4.0 Ihk 
Current 

Reverse Grid Rgl 500 K2 4.0 Igl - - - - 0.5 /uA 
Current 

Mutual 4.0 gm 1.0 - - - - mA/V 
Conductance 

Anode Current 6.5 Ia 1.5 - - - 3.85 mA 

Cathode Hum As in Group B 6.5 Hum - - - - 250 /UV 

Hiss As in Group B 6.5 15 /uV 

GROUP G 

AIX/ 
Electrical 
re-test after 

100% 

2.5 28 days holding 
period 

AVI/ Inoperatives 0.5 
5.6 

Reverse Grid 0.5 Igl - - - - 0.4 AIA 
Current 

0V4085/14/4 
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CV4085 
NOTES 

1. Readings are to be taken on miorophony testing equipment as 
described in X1001, Appendices X and XII, the valve under 
test being oonneoted as in Pig. 1 en page 6 of this speoifi-
cation. The valve is to be held with the grid support 
wires in a horizontal plane. Three impacts are to be applied 
to the valve, the higher of the last two readings being noted. 
An a.e. voltage at 1000 o/s is then to be applied to the grid 
and increased from zero to a value at which the noted reading 
is again obtained on the pp voltmeter. The limits in the 
speoifioation refer to the value of this grid voltage. 

2. The valve shall be tested using a low-loss socket. The Hum 
tests shall be oonduoted by alternately earthing Pins 4 and 
5 the highest reading being recorded. 

3. Valves are to be tested as described in K1001, Appendix XII. 
The limits given in the specification refer to the equivalent 
grid 1 r.m.s. voltage. The values of the resistors shown in 
Pig. 1 of  Appendix XII are to be R2 - 22 ohms, R4 = 47 kilohms, 
R5 = 100 kilohms, R6 . 680 kilohms, R9 - 1200 ohms. 

4. Hiss tests may be conducted with D.C. heating of the oathode. 

5. The percentage change in mutual conductance is expressed as: 
(gm at 6.3V - gm at 5.7V) x 100  

gm at 6.3V 

6. Prior to this test the valve shall be pre-heated at test conditions 
for 5 minutes. Igl shall not be rising or out of the limits 
after a total of 10 minutes. 

7. Valves shall be vibrated for 33 hours in each of the required 
planes. 

0v4085/1A/5 



FIG . I MICROPHONY TEST CIRCUIT. 

82K 
'VW -- 300V 

100K 

0.1µF 

TEST 
VALVE 

0 - INTIV 
R.M.5 ZOOK 
I kCIS4--43/°-----•---#NAM  

1•OK MAX . 
1.EK 

680K I M.A. 

gs M.a. 
r,  P-P 
`.. VOLT METER 

-L 

0-1µF ens 
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VALVE ELECTRONIC C V4100 

SECURITY 
Specification Valve 

Unclassified Unclassified 

Specification MOA/CV4100 Incorporating 101-73-1/290B 

Issue 1 dated 17.5.60 

To be used in conjunction with 11006 

1 
2 
3 
4 
5 
6 
7 

Anode 
Cathode 
Int: Con: 
Cathode 
Anode 
Int: Con: 
Cathode 

D i 
C mm 

67.5 
19.0 

Z.20992. 
cv4100/1/1 

WARNING : THIS VALVE MAY BE RADIOACTIVE 

indicates a change 

MINISTRY OF AVIATION - DLRD/RRE 

Pin Electrode 

TYPE OF VALVE - Reliable Miniature Voltage Regulator 
CATHODE - Cold 
ENVELOPE - Glass Unmetallised 
PROTOTYPE - OA2WA 

RATING 

All limiting values are absolute 

MARKING 

See 11001/4 and 
also Note B 

Additional Marking 

OA2WA 
Note 

165 
165 
149 

5 
30 
1201 
-55 
150 

Min. Total Darkness Starting Voltage 
Ian. Ambient light Starting Voltage 
Approx. Operating Voltage 
Min. Operating Current 
Max. Operating Current 
Max. Altitude 
Min. Ambient Temperature 
Max. Bulb Temperature 

mA 
mA 
Iftl 
oc 

(°c) 

BASE 
B7G 

B34413: B70/2.1/4  

CONNECTIONS  

DIMENSIONS  

83448: B7G/2.1/4  

Dimensions Min Max. 

MOUNTING POSITION 

Any 

NOTES 

A. JOINT SERVICIE CATALOGUE NUMBER. 5960 - 99- 037 - 2254 

B. If valves contain Radioactive Material the requirements 
of 11001/4.4 shall apply. 

a 
k 
I.C. 

k 
I.C. 
k 



CV 4100 
MIL-E-1/290B 
18 June 1957 
SUPERSEDING 
MIL-E-1/290A 
16 July 1954 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING, VOLTAGE REGULATOR TYPE 

JAN-0A2WA 

This specification sheet forme a part of the latest issue of Military Specification MIL-E-1. 

Description: Reliable Miniature Voltage Regulator 

11.-.: Total Darkness Ambient Light Operating Operating Ambient Envelope 
Ioniiation Voltage Ionisation Voltage Voltage Current Temperature Temperature Altitude 

Design: Vdc Vdc Vdc We °C oc ft 
Maximum: --- --- 158 30 --- 150 120,000 

!animus: 165 165 140 5 -55 

Teat Conditions: 

Cathode: Glow Discharge 
Base: Miniature glass button 7-Pia (a7-1) 

Pin No.: 1 2 3 4 5 6 7 
a k int k a int k 

COM Con 

The following teats shall be performed: 

Height: Max. 2-5/B in. 
Diameter: Max. 3/4 in. 

Envelope: 1-5-1/2 

Fbr the purpose of inspection, use applicable reliable paragraphs of MIL-E-1 and Inspection Instructions for Electrcn Tubes. 
For miscellaneous requirements see Paragraph 3.3, Inspection Instructions for Electron Tubes. 

Insp. 
Ref. Test Conditions ALIL Level Sym. LIMITS units 

(%) or 
Code Min* LAL Bogie UAL Max ALL 

Qualification Approval Tests 

3.1 Qualification Approval: Required for JAN Marking 

--- Cathode: Glow Discharge 

3.4.3 Base Connections: 

4.9.20.3 Vibration(1): B0:10,000;Ebb/Ibe2OnAdc : --- 100 --- Wee 

Measurements Acceptance Tests, Part 1, Note 1 

4.13.1 
I 
q Ionization Voltage(1): Ebb/Ib:5-30mAdo; 0.4 II Es: -- 165 -- Vdc 
I Illumination=5-50ft. 

candles 

4.13.2 Tube Voltage Drop(1): Ebb/Ib=30mAdo 0.4 II Etd: 144 - --- 153 --- Vdc 

4.13.2 Tube Voltage Drop(2): Ebb/lb:5We 0.4 II Etd: 144 - -- 153 --- Vdc 

4.13.2.1 Regulation: (1)Etd - (2)Etd 0.4 II Beg: - --- Z 5 --- Vdc 

4.7.5 Continuity and Shorts: 0.4 II --- 
(Inoperatives) 

4.5.1 Mechanical: Envelope Outline - . 

No. 6-5 

Measurements Acceptance Tests, Part 2 

4.13.4.3 Noise: Ebb/ib=30mAdc 1.0 I Eb: --- aVac 

4.13.4.2 Oscillation: Es14.100cavac; 1.0 I -- --- --- --- --' --- 
Ebb/Ib=5-30mEdo 

--- Voltage Jump: Ebb/tb=5-30nAdc:Noto 2 2.5 Code Jump: --- -- 600 --- ade 
G 

4.13.1 Ionisation Voltage(2): Note 3 2.5 Code Ea: - -- 165 --- Vdc 
G 

431458 0-57 -2 Page 1 of 4 JAN-0A2WA 



MIL-E-1/290B CV4I00 
Ref. Teat Conditions AQL 

(%) 

Insp. 
Level 
or 

Code 

Sym. LIM= Units 

min. Lal Bogie UAL Max. ala 

Measurements Acceptance Tests, Part 2(Contd) 

4.13.3 Leakage: Eb=50Vdc;Rp=3000 2.5 Code LIb: --- --- -- --- 5 --- uAda' 
G 

4.13.2 Tube Voltage Drop(3): Ebb//b=20midc 2.5 Code Etd: 144 --- --- --- 153 -- Vdo 
G 

--- Repeatability Ebb/Ib=10mAdc;Note 4 2.5 Code Etd: --- --- --- --- 600 --- mVdd. 
G 

--- Low Pressure Voltage Note 5 • 
Breakdown: 6 

4.9.19.1 Vibration(2): Bp+10,000;Ebb/Ib=20mAdc 2.5 Code Ep: --- --- --- --- 100 --- eVac. 
G 

Degradation Rate Acceptance Tests, Note 7 

4.9.20.5 Shock: Hammer Ang,1e=60°  --- --- --- --- .-- --- --- ,-- -+ 

4.9.20.6 Fatigue: G=2.5; Fixed Frequency; 2.5 Note --- --- --- --- --- --- ... 
F=25min., 60 max. 6 

--- Post Shock and Fatigue Vibration(2) 
Test End Points: Ionisation Voltage(1) --- -- Es: -- --- --- --- 165 --- Vdc 

Tube Voltage Drop(1) --- --- Etd: 142 --- --- --- 155 --- Vdc . 
Tube Voltage Drop(2) --- --- Etd: 142 --- --- --- 155 --- Vdc 
Regulation --- --- Reg: --- --- --- -- 5 --- Vdc 

4.9.6.1 Miniature Tube Base -__ --- ..... --- --- ..... --- --- 
Strain: 

--- Glass Strain: Note 8 2.5 I --- -__ --- ___ ...... ___ 

---111°P•Ziowale Defectives 
Ref. Test Conditions AQL Level per 

(%) °r Characteristics Sym. LIMITS Units 
Code 1st Combined Min. Max. 

Sample Samples 

Acceptance Life Tests, Note 7 

--- Stability Life Test: Ebb/Ib=20mAdc;TA=Room; 1.0 Code --- --- --- --- -. 
(1 hour) Note 9 I 

4.11.4 Stability Life Test Change in Tube Voltage 
End Points: Drop(3) of individual 

tubes 

--- --- --- --- A Etd: 
t 

--- 2.0 Vdc 

--- Survival Rate Life Test: Stability Life Test Condi- --- II --- --- ..- --- ri 
(100 hours) tions or equivalent; Note 10 

4.11.4 Survival Rate Life Continuity and Shorts 0.65 -- --- --- --- --- ... 
Test Fmd Points: (Inoperatives) 

Change in Tube Voltage 1.0 -- --- --- LtEtd: --- 5.0 Vdc 
Drop(3) of individual tubes t 

4.11.5 Intermittent Life Stability Life Test Condi- --- --- --- --- --- --- 
Test: tions or equivalent; T Rhvel- 

ope=150°C min.;Notes 11,12 

4.11.4 Intermittent Life Test Note 13 
End Points Inoperatives;Note 14 --- --- 1 3 --- --- ...m 
(500 hours) Regulation 3 Reg: --- / 6 Vdc 

Tube Voltage Drop(1) 3 Ltd: 142 155 Vdc 
Tube Voltage Drop(2) 3 Etd: 142 155 Vdc 
Tube Voltage Drop(3) 3 Etd: 142 155 Vdc 
Change in Tube Voltage 3 Etd: -- 6 Vdc 
Drop(3) of individual tubes 

Ionization Voltage (1) 3 Es: --- 165 Vdc 
Total Defectives 8 --- --- 

IAN-OAZWA Page 2 of 4 
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•  

C.R. Osc. 

•  

R= 10,000 

TUBE 
UNDER 
TEST 

£66 

CV4100 MIL-E-1/290B 

Def. Test Conditions 
(%), 
rvIrLevel 

Insp. 

or 

Allowable Defectives 
per 

Characteristic Sym, LIMITS Units 
;ode ist 

Sample 
Ccabined 
Samples 

Min. Max. 

Acceptance Life Tests, Note 7(Contd) 

4.11.4 Intermittent Life Test Note 13 4 

End Points: Inoperativea:Note 14 5 --- - -  - 
(1000 hours) Regulation c Begs --- 4

5
e VZci 

Tube Voltage Drop(1) 5 Etd: 140 8 Vdc 
Tube Voltage Drop(2) 5 Etd: 140 158 Vdc 
Tube Voltage Drop(3) 5 Etd: 140 158 Vdc 
Change in Tube Voltage 5 Etd: --- 8 Vds 
Drop(3) of individual 
tubes 

Ionization Voltage(1) 5 Er: --- 165 Vdc 

Total Defectives 10 --- --- 

Packaging requirements 

4.9.18.1.4 Carton Drop: (d) Package Group 1; 
Carton Size C 

Note 11 The A4L for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Inoperative* and 
Mechanical, shall be one (1) percent. A tube having one (1) or more defects shall be counted as one (1) defective. MIL-
STD-105, Inspection Level II shall apply. 

Note 2: 

Vary current from 5mAdc to 30m•de and back to 5mAdc(by adjusting Ebb slowly). Sudden voltage jumps registered on the 
oscilloscope shall be not greater than the specified value. 

Note 3: Conditions for this test shall be those of Ionization Voltage(1) except testing shall be done in total darkness and the 
tube shall not have conducted or been exposed to light for at least 24 hours prior to testing. The tube shall fire 
within 20 seconds maximum. 

Note 41 The tube shall be tested in the following manner. 

a. The voltage drop shall be read at 10 s&dc drain. 

b. The tube shall be turned off for one (1) minute. 

c. The tube shall be re-started and operated at the same current. 

d. Etd shall be read after one (1) minute of operation. 

e. The on-off cycle shall be repeated a minimum of five (5) times. The maximum difference in tube 
voltage drop shall be taken as the measure of repeatability. 

rote 5: Place tube under test in a Bell jar with pressure maintained at 3.1/0.2mm Hg. Apply a potential of 200 Vdc to the K and 
A terminals through a variable series resistor. Adjust resistor to a current of 20.0 mAdc. There shall be no 
evidence of flashover or corona at the pins of the tube. 

Page 3 of 4 Pages 
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MIL-E4/290B CV4100 
Note 6: This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 days. when one lot has 

passed, the 30-day rule shall apply. In the event of lot failure, the lot shall be rejected and the succeeding lots 
shall be subjected to this test until a lot passes. MIL-STD-105, ample size code letter F shall apply. 

fete 7 Destructive Tests: 
Tubes subject to the following destructive tests are not to be accepted under this specification. 

4.9.20.5 Shock 
4.9.20.6 Fatigue 
4.11.5 Intermittent Life Teet 

Note 8s Glass strain procedures - All tubes subjected to this test shall have been sealed a minimum of 48 hours prior to con-
ducting this teat. All tubes shall be at room temperature. The entire tube shall 14e immersed in water at not less than 
97°C for 15 seconds and immediately thereafter immersed in water at not more than 5"C for 5 seconds. The volume of water 
shall be large enough that the water temperature will not to appreciably affected by the test. The holder shall be in 
accordance with Drawing /245-JAN, and the tubes shall be immersed quickly. The tubes shall be so placed in the water 
that no contact is made with the containing vessel, nor shall the tubes contact each other. After the 5-second submersion 
period, the tubes shall be removed and allowed to return to room temperature on a wooden surface. After drying at room 
temperature for a period of 48 hours, the tubes shall be inspected and rejected for evidence of air leaks (Ref. nn-r-1, 
par. 3.2.4.3). Electrical rejects, other than inoperativea, may be used in the performance of this test. 

Note 91 Stability Life Test: The sampling and testing procedure for this test shall be in accordance with paragraphs 5.3.4.1 (a) 
to 5.3.4.1 (g), inclusive, of the Inspection Instructions for Electron Tubes. 

Note 10: SURVIVAL NATE LIFE TEST: The sampling and testing procedure for this test shall be as defined in paragraphs 5.3.4.2 to 
5.3.4.2.4,, inclusive, of the Inspection Instructions for Electron Tubes. 

Note 11: Intermittent Life Tests: Sampling and acceptance procedures for these tests shall be as defined in paragraphs 5.3.4.3(a) 
.o 3.3.4.311), inclusive, of the Inspection Instructions for Electron Tubes, except that the following subparagraph shall 
be added to 5.3.4.3(0): (4) The life test sample from the first let accepted each month shall continue on life test for 
an additional 500 hours (1000 hours total life test time). Failure of this sample to meet the 1000-hour life test end 
points shall result in loss of eligibility for reduced hours testing. 

Note 12: Envelope Temperature is defined as the highest temperature indicated when using a thermocouple of f40 BS or smaller dia-
meter elements welded to a ring of 0.025 inch diameter phosphor bronze in contact with the envelope. 

Note 13: Order for Evaluation of Life Test Defects: See paragraph 5.3.4.4 of the Inspection Instructions for Electron Tubes. 

Note 14: An inoperative as referenced in Life Test is defined as a tube having one (1) or more of the following defects: dis- 
continuity (Ref. MIL-E-1, par. 4.7.1), shorts (Ref. MIL-E-1, par. 4.7.2) air leaks (Ref. NIL-E-1, par. 3.2.4.3). 

Note 15: Referenced specification shall be of the issue in effect on the date of invitation for bid. 
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BASE 

P6448 : B7G/2.1/4  Note 

CONNECTIONS 130 
130 
108 

5 
30 

120K 
-55 
150 

Pint Electrode 

a 
k 
I.C. 

k 
I.0 
k 

RATING 

All limiting values are absolute 

Min: Total Darkness Starting Voltage 
Min: Ambient Light Starting Voltage 
Approx: Operating Voltage 
Min: Operating Current 
Max: Operating Current 
Max: Altitude 
Min: Ambient Temperature 
Max: Bulb Temperature 

Anode 
Cathode 
Int: con: 
Cathode 
Anode 
Int: con: 
Cathode 

(v  

mAS 

ft 
mA 

00 
oC 

2 
3 
4 
5 
6 
7 

Dimension Max Min 

16 19 
67.5 

C 

TYPE OF VALVE - 

CATtiO.u6 
ENVELOPE 
PROTOTYPE 

Reliable miniature voltage 
regulatOr 
Cold 
Glass 
OB2WA 

MARKING 
101001 /4 

Additional Marking 
OB2WA 
Note C 

DIMENSIONS 

B3448: B70/2.1/4 

N311N1116 POSITION 

AnY 

NOTES 

A. JOINT SERVICE CATALOGUE NUMBER - 59-99-037-2268 
B. Appendix at rear of specification gives details of paragraphs in MIL-J-1-D 

referred to in Notes 9, 10 and 11 in MIL-E-1/9400. 
C. This valve may contain Radio Active material and should be marked accordingly 

CV4101/1/1  

WARNING THIS VALVE MAT BE RADIOACTIVE 

Page A (No. of Pages - 1+ 6 + 3) 

MINISTRY OF AVIATION - DIRD/RRE VALVE ELECTRONIC V 4101 

Specification MOA/CV4:101 Incorporating 
MIL-Nee1/9400 (Note B) 

Issue 1 dated 6.7.60 
To be read in conjunction with K1006 

slcuarr 
Specification Valve 
Unclassified Unclassified 

  

indicates a change 

2.21204. 



CV4101 
MIL-E-1/940C 
19 JANUARY 1960 

SUPERSEDING 
MIL-E-1/291 
9 JULY 1953 
MIL-E-1/940B 
4 DECEMBER 1957 

MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING, VOLTAGE REGULATOR, 
MINIATURE 
JAN-oB2wAi 

This specification sheet forms a part of the issue of Military Specification MIL-R-1. 

Description: Voltage Regulator, Reliable 

Total Darkness Ambient Light Operating 
Ratings: Ionization Voltage Ionization Voltage Voltage 
Absolute: Vdc Vdc Vdc 

Maximum 118 
Minimum: 130 180 103 

Test Conditions: . • • ••• ••• 

Ratings: 
Absolute: 

Maximum: 

Operating 
Current 

mAdc 

80 

Ambient 
Temperature 

.e 

• • • 

Envelope 
Temperature 

°C 

150 

Altitude 

ft 

120,000 

Minimum: 5 -55 • • • • • • 

Test Conditions: • • • • • • • • • • • • 

Cathode: Glow Discharge Diameter: Max. N. in. 
Base: Miniature glass button 7-Pin Height: Max. 2% in. 

Phi No.: 1 2 8 4 5 6 7 Envelope: T-6% 
Element: a k int k a 

con 
hit 
con 

k 

JAN-OB2WA 
Page 1 of 6 

PSC 5966 



40'
c4.4 The following tests shall be performed: 

For the purpose of inspection, use applicable reliable paragraphs of Specification MIL-E-1. 

4)1.4  

Ref. Test Conditions AQL 
(16) 

MAW* 

evel LSpso or 
Code 

LIMITS 
Unit 

!On Max 

Qualification Approval Tests 
8.1 Qualification Approval: Required for JAN ••• ••• • • • ••• ••• ••• ••• ••• ••• ••• 

Marking 
• • • Cathode Glow Discharge ••• ••• ••• ••• ••• • •• • • • • • • • •• • •• 

8.4.3 Base Connections E7-1 ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• 

4.9.20.8 Vibration (1): Rp 4-4 10,000; Ebb/Ib 
,- 20mAdc 

Measurements Acceptance Tests, Part 1, Note 1 
4.18.1 w Ionization Voltage (1) : Ebb/ - 6-80mAdc; 0.25 II Es ... ... ... ... 180 ... Vdc 

Illumination 5 —50ft 
candles 

4.18.2 Tube Voltage Drop (1) Ebb/Ib - 80mAdc 0.25 II Etd 106 ... ... .... 111 ... Vdc 
4.18.2 Tube Voltage Drop (2) Ebb/lb - 5mAdc 0.25 II Etd , 105 ... ... ... 111 ... Vdc 
4.18.2.1 Regulation: (1)Etd— (2) (Etd) 0.25 II Reg ... ... ... ... ± 2.5 ... Vdc 
4.7.5 Continuity and Shorts • • • 

(Inoperatives) 
4.9.1 Mechanical production Envelope Outline 

teats No. 6-5 
••• ••• ••• ••• ••• ••• ••• ••• ••• • • • 

Measurements Acceptance Test, Part 2 
4.18.4.8 Noise test Ebb/lb - 80mAdc 1.0 I Eb: .4. . . ... ... 5 ... mVac 
4.18.4.2 Oscillation test Esig - 100mVac; 1.0 I ... ... ... ... ... ... ... 

Ebbffb .... 5 — 80mAdc 
• . • Voltage Jump Ebb/Ib 6 —10mAdc; 2.5 Code Jump ... . . ... ... 100 ... mVdc 

Note 2 G 
4.18.1 Ionization Voltage (2) : Note 8 2.5 Code Es ... .. ... ... 180 ... Vdc 

G 
4.18.8 Leakage current Eb - 50Vdc; Rp - 8000 2.5 Code LIb ... ... 

G 
4.18.2 Tube Voltage Drop (8) Ebb/lb ... 20rnAdc 2.5 Code 

a 
Etd 105 ... ... 111 Vdc 

... Repeatability Ebb/Ib - 10mAdc; 2.5 Code Etd ... .. ... 600 ... mVdo 
Note 4 G 

For miscellaneous requirements, see 3.6. 
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Ref. Test Conditions AQL 
(%) 

Level 
or 

Code 

Sym 
Min 

LIMITS 
Unit 

Max 

• • • Low Pressure Voltage Note 6 6.5 Note • • • • • • 
• • • 

Breakdown: 6 
4.9.19.1 Vibration (2) Rp = 10,000; Ebb/Ib 2.5 Code Ep • • • • • • • • • 100 • • • mVac 

20mAdc G 

Degradation Rate Acceptance Tests, Note 7 
4.9.20.6 Shock teat Hammer Angle — 60° • • • • • • • • • • • • • • • • • • 

4.9.20.6 Fatigue test G — 2.5; Fixed Frequency 2.6 Note • • • • • • • • • • • • • • • 

F — 25 min., 60 max. 6 
• • • Post Shock and Fatigue Vibration (2) • • • Es • • • 100 • • • mVac 

Test End Points: Ionization Voltage (1) • • • • • • Ez • • • 180 • • • Vdc 
Tube Voltage Drop (1) • • • • • • Etd 103 • • • 118 Vdc 
'rube Voltage Drop (2) 

' • ' 
• • • Etd 108 • • • 113 • • • Vdc 

Regulation • • • Reg • • • • • • • • • ± 8  • • • Vdc 
4.9.6.1 Miniature Tube Base • • • • • • • • • • • • • • • • •• 

Strain: 
• • • Glass Strain Note 8 2.5 • • • • • • • • • • • • • • • • • • 

Ref. 

4.11.8.1 

Test Conditions AQL 
yy 

Insp. 
level 
or 

code 

Code 
I 

Allowable 

let sample 

per characteristic 
defectives 

Combined  sample 

Sym 

LIMITS 

Ref. 
Min Max 

Acceptance Life Tests, Note 7 
Stability Life Test Ebb/Ib = 20 mAdc ; 
(1 hour) TA = Room; 

Note 9 ' 

1.0 • • • • • • • • • • • • 

4.11.4 Stability Life 
Test End Points 

Change in Tube Voltage 
Drop (3) of individual 

tubes 

• • • • • • • • • A Etd 
t 

• • • 2.0 Vdc 

4.11.3.1 Survival Rate Life Stability Life Test II • • • • • • • • • • • • • • • 

Test Conditions or Equivalent 
(100 hours) Note 10 

4.11.4 Survival Rate Life Continuity and Shorts 0.65 • • • • • • • • • • • • • • 

Test End Points (Inoperatives) 
Change in Tube Voltage 
Drop (3) of individual 

tubes 

1.0 • • • A Etd 
t 

8.0 Vdc 
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j.., 
Ref. 

LA 4.11.5 

4> 

4.11.4 

4.11.4 

• • • 

• • • 

• • • 

... 
• • • 

• • • 

... 

• • • 

• • • 

• • • 

Insp. 
level 

or 
code 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

4.9.18.1.4 

Test Conditions AQL 

Intermittent Life Stability Life Test 
Test Conditions or Equivalent; 

T Envelope = 150°C min.; 
Notes 11, 12 

Intermittent Life Note 13 
Test End Points Inoperatives; Note 14 
(500 hours) Regulation 

Tube Voltage Drop (1) 
Tube Voltage Drop (2) 
Tube Voltage Drop (3) 
Change in Tube Voltage 
Drop (3) of individual 

tubes 

Ionization Voltage (1) 

Total Defectives 

Intermittent Life Note 13 
Test End Points: Inoperatives; Note 14 
(1000 hours) Regulation 

Tube Voltage Drop (1) 
Tube Voltage Drop (2) 
Tube Voltage Drop (3) 
Change in Tube Voltage 
Drop (3) of individual 

tubes 

Ionization Voltage (1) 

Total Defectives 

Allowable defectives 
per characteristic 

Ref. Sym 

Min 

Packaging Requirements 
Container Drop: (d) Package Group 1; 

Container Size C 

1st sample Combined 
sample 

1 3 
1 3 
1 3 
1 3 
1 3 
1 8 

1 a 

4 8 

2 5 
2 5 
2 5 
2 5 
2 5 
2 5 

2 5 

5 10 

LIMITS 

Max 

• • • 

... 
Reg 
Etd 
Etd 
Etd 

A Etd 
t 

Es 

... 

... 
Reg 
Etd 
Etd 
Etd 

A Etd 
t 

Ez 

• • • 

• • • 
103 
103 
103 
... 

103 
103 
103 

• • • 

• • • 

... 
-±- 8 

113 
113 
113 
4.0 

130 

... 
± 4 

116 
116 
116 
5.0 

130 

... 

• • • 
Vde 
Vdc 
Vdc 
Vdc 
Vdc 

Vdc 

... 
Vdc 
Vdc 
Vdc 
Vdc 
Vdc 

Vdc 

... 

0
0

176/
I -

H
'I

II
AT

 

Note 1: The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Inoperatives and Mecha-
nical, shall be one (1) percent. A tube having one (1) or more defects shall be counted as one (1) defective. MIL—STD-105, Inspection 
Level II shall apply. 



     

 

R=10,000 

   

bd 

4;. Ebb 
C.R. 
osc. 

   

TUBE 
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Note 2: Vary current from 6mAdc to 10mAde and back (by adjusting Ebb slowly). Sudden voltage jumps registered on the oscilloscope 
shall be not greater than the specified value. 

Note 8: Conditions for this test shall be those of Ionization Voltage (1) except testing shall be done in total darkness and the tube shall not 
have conducted or been exposed to light for at least 24 hours prior to testing. The tube shall fire within 20 seconds maximum. 

Note 4: The tube shall be tested in the following manner. 
a. The voltage drop shall be read at 10 mAdc drain. 
b. The, tube shall be turned off for one(1) minute. 
c. The tube shall be re-started and operated at the same current. 
d. Etd shall be read after one (1) minute of operation. 
e. The on-off cycle shall be repeated a minimum of five (5) times. The maximum difference in tube voltage drop shall be taken as the 

measure of repeatability. 

Note 5: Place tube under test in a Bell jar with pressure maintained at 3.1 ± 0.2mm Hg. Apply a potential of 200 ,Vdc to the K and A ter-
minals through a variable series resistor. Adjust resistor to give a current of 20.0 mAdc. There shall be no evidence of flashover or corona 
at the pins of the tube. 

Note 6: This test shall be conducted on the initial lot and thereafter on a lot approximately every 30 days. When one lot has permed, the 
80-day rule shall apply. In the event of lot failure, the lot shall be rejected and the succeeding lots shall be subjected to this test until a 
lot passes. MIL-STD-105, sample size code letter F shall apply. 

Note 7: Destructive Tests: 
Tubes subject to the following destructive tests are not to be accepted under this specification. 
4.9.20.5 Shock 
4.9.20.6 Fatigue 

Intermittent Life Test 

- Note 8: Glass strain procedures — All tubes subjected to this test shall have been sealed a minimum of 48 hours prior to conducting this test. 
All tubes shall be at room temperatures. The entire tube shall be immersed in water at not less than 57°C for 15 seconds and im-
mediately thereafter immersed in water at not more than 5°C for 5 seconds. The volume of water shall be large enough that the water 

tp temperature will not be appreciably affected by the test. The holder shall be in accordance with Drawing #245-JAN, and the tubes 
shall be immersed quickly. The tubes shall be so placed in the water that no contact is made with the containing vessel, nor shall 
the tubes contact each other. After the 5-second submersion period the tubes shall be removed and allowed to return to room temper-
ature on a wooden surface. After drying at room temperature for a period of 48 hours, the tubes shall be inspected and rejected for 
evidence of air leaks (see 4.7.6). Electrical rejects, other than inoperatives, may be used in the performance of this test. 

Note 9: Stability life test. See 20.2.5.1 of Appendix C. 



Fa 
Note 10: Survival-rate life test. See 20.2.5.2 to 20.2.5.2.4, inclutdve, of Appendix C. 
Note 11: Inter►nittent life tests. See 20.2.5.8 of Appendix C. 

6 Note 12: Envelope Temperature is defined as the highest temperature indicated when using a thermocouple of #40 BS or smaller diameter ele- 
ments welded to a ring of 0.025 inch diameter phosphor 'bronze in contact with the envelope. 

....4 Note 18: Order for evaluation of life-test defects. See 4.11.8.1.2.  

..._ Note 14: An inoperative as referenced in life test is defined as a tube having one or more of the following defects: discontinuity (see 4.7.1), 
YIP' shorts (see 4.7.2.) air leaks (see 4.7.8). 

Note 16: Referenced specification shall be of the issue in effect on the date of invitation for bid. 

Preparing activity: Custodians: 
Navy—Bureau of Ships Army—Signal Corps 
(Project 5060-0801) Navy—Bureau of Ships 

Air Force 

U. S. GOVERNMENT PRINTING OFFICE: 5111411-19110-(1r4S0 



20.2.5.1. 
APPENDIX CV4101  

STABILITY LIFE TEST  

(a) Life-test samples shall be selected from the. lot at random in such a 
manner as to be representative of the lot. If such selection results 
in a sample containing tubes which are outside the specified initial 
limits for the specified life-test-end-point characteristics, such tubes 
shall be replaced by randomly selected acceptable tubes. (See 3.9) 

(b) Serially mark all tubes of the sample. 

(e) Record the specified characteristic measurements en the entire sample 
after a maximum operation of 15 minutes under specified voltage and 
current conditions. (See 3.9) 

(d) Operate at specified test conditions for 1 hour + 30 minutes. The 
life -0 test shall be conducted as specified in 4.11 and 4.11.5, 
except that the following shall be substituted for 4.11.1(b): 
The mean electrode potentials, except heater or filament, may be 
established at values differing by net more than 5 percent from the 
specified values provided the same average electrode dissipations are 
obtained that occur with the specified voltages (See 3.9) Fluctuations 
of all voltages, including heater or filament voltage, shall be as 
small as practicable. 

Record the specified characteristic measurements at the end of this 
test period. The specified characteristic measurements shall be 
taken immediately following the test, or the tubes shall be preheated 
for 4 minutes under specified test voltage and current conditions and 
the characteristic immediately measured. (See 3.9). The 15-minute 
preheat shall be considered as part of the test time. 

A defective shall be defined as a to be having change in the 
specified characteristic greater than that specified. (se* 3.9) 

(g) A resubmitted lot shall be subjected to all measurements-acceptance 
tests except mechanical inspection, vibration, and low-pressure-volt-
age-breakdown tests. 

20.2.5.2. 
SURVIVAL-RATE LIFE TEST The procedure for assuring the maintenance of a 
desirable quality level in terms of early life survival consists of a series 
of normal, reduced, and tightened-inspection sampling plans for use at 100 
hours. The sample size is dependent on lot size, and the transfer between 
normal, reduced, and tightened inspection is dependent upon quality history. 

20.2.5.2.1. 
smorioN OF INSPECTION PROCEDURE  

Normal inspection. Normal inspection shall be used initially and 
shall be continued until the-conditions for reduced inspection specified 
in Standard MI-STD-105 are met, or if net in the last 10 lots 
inspected shall have been declared nonconforming for survival-rate- 
life -test qualities. A tube type that has qualified for reduced 
inspection shall revert to normal inspection under either of the 
following conditions: 

(e)  

(f)  

(a) 

C V4 10 I 
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1. If a lot is indicated to be noncemforming by the reduced-inspection 
plan. 

2. If the percent defective, as computed from the defects found from 
the total first samples of the last 10 lots, is greater than the 
specified AQL. 

The conditions for requalification for reduced inspection shall be the 
same as for initial qualification for reduced inspection. 

Tightened inspection. Tightened inspection shall be used when 
specified in Standard MIL-STD-105 or when 2 or more lots in the last 
10 lots inspected are declared nonconforming for survival-rate-life- 
test qualities. Tightened inspection shall be used to reevaluate the 
quality of any lot previously inspection may replace tightened 
inspection in accordance with the provisions of Standard MOI-STD-105. 

20.2.5.2.2. 
SELECTION 3F SAMPLING FLANS The requisite rates of failure (AQL) shall be 
designated as the specified acceptance-inspection conditions. (See 3.9) 

Normal-inspection sampling plan. This sampling plan shall be 
selected by using inspection level II of Standard MIL-STD-105 to 
determihe the sample-size code letter. The use of single sampling 
or double sampling determines the actual sampling plan. When 
obtaining sample-size code letters any lot containing between 301 
and 800 tubes shall be considered to consist of 800 tubes, and any 
lot containing more than 8,000 tubes shall be considered to consist 
of 8,001 tubes. 

(b) Reduced-inspection sampling plan. This sampling plan shall be 
selected by using inspection level II of standard MIL-STD-105 to 
determine the sample-size code letter and the actual sampling plan. 
If the indicated sample is less than 22 tubes, the actual sampling 
plan shall be that called for by use of the specified AQL (see 3.9) 
and sample-size code letter 9E". This will provide a sample size 
of at least 22 tubes except for an AQL of 0.15 percent. In this 
particular case, sample-size code letter "L" shall be used. When 
obtaining sample-size code letters, any lot containing between 301 
and 800 tubes shall be considered to consist of 800 tubes, and any 
lot containing more than 8,000 tubes shall be considered to consist 
of 8,001 tubes. 

(0) Tightened-inspection sampling plan. This sampling plan shall 
be selected by using inspection level II of Standard MIL-STD-105 to 
determine the sample-size code letter. Thus use of tightened 
sampling, or double sampling determines the actual sampling plan. 
When obtaining sample-size code letters, any lot containing 
between 301 and 800 tubes shall be considered to consist of ;Apo 
tubes, and any lot con aining more than 8000 tubes shall be considered 
to consist of 8,001 tubes. 

20.2.5.2.3. 
SIEVTVAL-RATE-LIFE-TEST SAMPLE. The survival-rate-life-test sample shall 
be selected from the lot at random in such a manner as to be representative of 
the lot. If such selection results in a sample containing one or more 
tubes which are defective as specified in 4.7.5 such tubes shall be replaced 
by randomly selected good tubes. 

(a) 

(a) 

CV4IOI 
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CV4101 

2204aftait mom:Duns  

(a) Select sample in accordance with 20.2.5.1 (a) of this appendix 

(b) Test tubes at 100 hours as specified in 4.7.5. When any 
tap-short indication is obtained, the test shall be repeated. 
When any short indication is again obtained, the tube shall be 
rejected as inoperable. 

(o) Determine the number of defectives at the 100-hour period. 

(d) If more than the allowable number of defectives occur, declare the 
lot nonconforming. 

(e) A resubmitted lot shall be subjected to all measurements-acceptance 
tests except mechanical inspection, capacitance, vibration, and 
low-pressure-voltage-breakdown tests. 

NOTE: For other references, i.e. 3.9,4.7.5, 4,11.1(b) and 
4.11.5, see x1006. 
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Page No.1 (No.of Pages 5) 
Valve Electronic 

Ministry of Aviation D.L.R.D./R.A.E. C.V. 4 105 
SpecifioationM.O.A./CV.4105 

Issue Nb.1A Dated' 9.2.1961 
To be read in conjunction with K.1001, 83448 and 

BS1409. 

PLASSIFICATION 

Valve Specification 

Unclassified Unclassified 

--a. indicates a change 

Type of Valve:- Reliable U.H.F. Low Noise Grounded MARKING 
Grid Triode. 

Cathode:- Indirectly Heated. K1001/4 

Envelope:- Glass. 

Prototype:- VX3527, CV2453 BASE 
BS448/B9A 

RATINGS CONNECTIONS 
(All limiting values are absolute) PIN ELMTRODE 

1 Control Grid g 

Heater Voltage 6.3 2 Cathode k 

Heater Current 4 0.37 
3 Control Grid g 

Max.Anode Voltage 200 4 Control Grid g  
Max.Anode Dissipation 2.5 5 Anode a  
Max.Grid Voltage 0 6 Control Grid g  
Min.Grid Voltage 07 -20 7 Heater h  
Max.Cathode Current OmA 20 8 Heater h  

100 9 Control Grid g Max.Heater-Cathode Voltage (I 
Max. Bulb Temperature (°C 180 

DIMENSIONS Max.Shock (Short Duration) (g 500 
Max.Acceleration (Continuous 

Operation) (g) 2.5 
BS448/B9A/2.1. 

Mutual Conductance (m4/7  14 A dimensions Min. Max. 
Amplification Factor 50 A 

'A' Seated Height - 49 Noise Factor (dB) 11.5 
'C' Diameter 19.0 22.2 
'D' Overall Length - 56 

CAPACITANCES (pF) NOTE B. MOUNTING POSITION 

Cin (nom) 1 4.5 Any 
Cak (nom) 4 0.085[ 
Cout (nom) 1 1.8 

NOTES 

A. Measured at Va(b) 180W, RL = 3.3k0. Rk = 680. 

B. Valve screened. 

C. The Joint Service Catalogue Number is 5960-99-037-2293. 

Z.21897 '04105/1A/1 



C.V. 4 105 
To be performed in addition to those applicable in K1001. 

Tests shall be performed in the specified order unless otherwise agreed with 
the Inspecting Authority. 

Test Conditions:- Unless otherwise specified 

-Th Va(b) RI, Rk Vg 
(V) (V) (kC) (C) (v) 
6.3 180 3.3 68 C 

It1001 Test Teat Conditions 
Level 

Spiral Liaits 
Units 

Min. LAL Bogey VAL Max. AID 

7.1 Glass Strain No voltages 6.5 1 - - - - - - - - 

Group A 

Electrode VII = 6.3V 
Insulation Note 1 

Vg1 -all . -20V - 10% R 
Va -all = -251YI - 10% R 100 - - - - - 10 

Reverse Grid Vg1 . -1.0V - 101% -10 - - - - 1.0 - iiA 
Current (1) Rg1 . 5001a) sag 

Group S 

Combined ACIL 1.0 

Rester Current 0.65 II lb 330 - 370 - 410 - mA 

5.3 Heater Cathode Vitt . A 100V 0.65 II Ibk - - - - 10 - pA 
Leakage Current Note 2 

Vht . -100V 
Cathode posi- 
tive V2 Ibk - 2 - - ph 

Anode Current 0.65 II Ia 11.5 - - 20 - mg 
(1)  Y2 Ia To be recorded and agreed later mA 

Mutual Conduct- Max.grid input 0.65 II gm 11.0 - - 18.5 - mAN 
once signal 100aV 

r.m.s. 
V2 gm To be recorded and agreed later 

Note 3 

Green C 

Combined AQL 6.5 

Anode Current Vg = -4.cm 2.5 I Ia - - - - 2.6 - mA 
(2)  

Reverse Grid 
Current (2) 

Vh.6.99:V21.-1.0V 2.5 
to = 500E0mag 

I -Igl - - - - 2.0 - pi 

Notes 4 and 5 
Change of Mutual Vh . 5.7V 2.5 I ga - - - - 15 - % 
Conductance Notes 5 & 6 

11.1 Vibration Noise RL . 24 
Va(b) = 250V 

2.5 I Va AC - - - - 15 - my 
rue 

Rk . 8oR 
Ck .. row 
Cc = 0.1pF 
Note 7 

Noise Factor F . 900 Nc/s 4.0 I N - - - - 12.7 - dB 
Note 8 

011105/1A/2 
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Teats (canted) CV4-105 
K1001 
Ref. Test Test Conditions 

AQL 
% 

Insp. 
Level Symbol 

Limits 
lUntts 

AID , Min. UL Bogey VAL 'Max. 

Group D 

7.2 Base Strain No voltages 6.5 IA - - - - - - - - 

AIII Capacitance Measured on a 6.5 IC Cin 3.6 - 4.5 - 5.4 PP 
1 Me/s bridge 
with valve 
mounted on a 

Cak - - - - 0.11 - pF 

fully shielded 
socket. 

Cout 1.4 - 1.8 - 2.2 - pF 

Valve Screened 
Note 10. 

Cig13140°  1Z - 11.2 Rescuance RL . 21“) 2.5 IC Va 
Search Va(b) . 250V 

Frequency 
(1) 25-200c/s VaAC) mVras 
(2) 200-500e/s 
(3) 500.2500c/s 

VaAC) 
VaAC) 

To be recorded and agreed later mVrms 
mVrss 

11.3 Fatigue Vh . 6.3V - IA 
Note 9 

Post Fatigue 
• Tests 

Combined AQL 4.0 - - - - - .' - - - 

5.9 Heater Cathode Vhk = 4. 1001 2.5 - Ibk - - - - 20 - µA 
Leakage 
Current 

Reverse Grid Vg1 - -1.0V 2.5 - -10 - ••• - - 1.5 - µA 
Current (1) Re - 50010 max 

Mutual As in Group A 2.5 - ga 10.5 - - - - - mA/V 
Conductance 

11.1 Vibration Noise As in Group C 2.5 - VeAC . - - - 25 - mVrms 

11.4 Mack 

Post Shook Tests Ca:kilned AQL 4.0 - - - - - - - - - 

5.3 Seater Cathode Vbk .. . 100V 2.5 - Ihk - - - - 20 - L1A 
Leakage 
Current 

Reverse Grid 
Current (1) 

Vgi • -1.0V 
go - 500kOmex 

2.5 - -JO - - - - 1.5 - II A 

Mutual As in Grump A 2.5 - gm 10.5 - - - - - mA/V 
Conductance 

11.1 Vibration Noise As in Group C 2.5 - VaAC - - . - 25 - mVrms 

11.4 Shock 

a:2SEI 
AVI/5 Life 

AVI/ Stability Life 
5.1 (1 hour) 

Change in 
Mutual Conduct- 
ance 

1.0 I Mu - - - - 10 - % 

1 



C.V.4105 Rests (con;'d) 
Pan 4 

X1001 
Ret. 

Test Meat Cognitions A41' 
ii 

Limits
Rtt. MIN 

Level 
pymbol Units 

Min. LAI. Boger  MAL Hex.' 
r 

AID 
ATI/ Intermittent 
5.3 Lift 

Test Point 
MAIL 

cabins, Atat. 6.5 IL - . . . . . _ . 
An/ Inoperative' 2.5 - - - - - - - - - 
5.8 

5.3 Heater Cathode Mk = • 100/ 2.5 - Iht - - - - 25 - is A 
Leakage 
Current 

Reverse Grid est . -1.0v 2.5 - -Igt - *. - - 1.5 - IIA 
Current (1) Rgi . Warless 

Mutual 
Conducting' As in Oren B 2.5 - sa 8 - •• - - - sA/V 

Average Change 
in Mutual - - AP - - - - 22.5 - 8 
Conductance 

Electrode Vh . 6.31! 4.0 - - - - - - - - - 
Insulation 1g1 -all . 201 - - it 10 - 

Va -all . 290W - - R 50 - 

Noise Factor F . 900 Hes 4.0 - N - - - - 14 - dB 
Note 8 

i 
Green 0 

AIX/ Electrical 
2.5 retest atter - 100E  

28 days 
holding period 

AVI/ Imperatives 0.5 - . - . - . - - _ 
5.6 

Reverse Grid As In Oran A 0.5 - -Ill - - - 1.5 - IlL 
Current (1) 

• 



CALIBRATOR 
UNIT. 

NOTES 

1. Heater strapped to cathode and considered as a single electrode. 

2. Heater positive and negative successively. 

3. Measured in nth:Lusa Conductance bridge. frequency 1 Ups., or any other approved method. 

4. Prior to this test the valve shall be preheated for five minutes under the test conditions. 

5. -Igi Mall not be rising or cut of limit after a minimum time ct 10 minutes, (including 
preheating time). 

6. The change of gm is expressed thus:- gm at 6.3Y - gm at 5.7V 
gm at 6.3V 

7. The Tel shall be mounted so that the direction of vibration is parallel to the miner axis 
of the electrode structure. The vibration frequency shall be any fixed frequency within the 
range 29400 c.p.s. The sin. peak acceleration - 2g. The test shall be of sufficient duration 
to obtain a steady reading of noise output. 

8. To be measured in an approved circuit. (See Figs.1 & 2 on page 5). See Specn. CV2453. 

9. Valves shall be vibrated In each of three required planes for not less than 30 hrs. and not less 
than 99 hours (30 • 39 • 30 hrs.). Heater switched one minute on and three minutes off. No 
other voltages. Min. peak acceleration 5g. Frequency. 170 0.p.3. 

10. Capacitarce connections OA follower.. 
CaPacitance H.P. L.P. E 

01.n 2.7,8 1.3,4‘9.0 5 
cm H.P. 5 1.3.4.6.9.E 

t 5 1.3.4,6,9.0 2.7.8 

HEAD AMPAIFIER 

NOISE 
GEN. 

SWITCH TEST 
VALVE 

C.V.4105 

OSC• 
MIXER 

L. F 
AMP. --10ETECTOW 

(FIG. 2) 

FIG.1 NOISE FACTOR SCHEMATIC DIAGRAM.  

FIG.2. HEAD AMPLIFIER VALVE TEST CIRCUIT. 

Page 5 C.V.4105 

cvlA 05/1A/5 



Page A. (No. of pages:- 1 + 7) CV4108 
VALVE ELECTRONIC 

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 

Specification AD/CV4108 inoorporating SECURITY 
MI4/1301A/NAVY 
Issue 1 dated 1.10.1962 Specification Valve 
To be read in conjunction with Unolassified Unolassified 
K1006 and BS448 

TYPE OF VALVE: Medium Mu 

See 

MARKING 

• 

7308 

Double Triode 
CATHODE: Indirectly heated 

Additional 
K1001/4 

marking ENVELOPE: Glass 
PROTOTYPE: 7308 

BASE E.I.A. DESIGNATION: 
Bs.4447EA 

RATING CONNECTIONS 
(All limiting values are absolute) 

Note PIN ELECTRODE 

1 Anode " a" Heater Voltage (V) 6.3 2 Grid" e 
Heater Current ,(A) .335 3 Cathode" km 

-Itax-s--AaedaYaltage 00 100 A h Hototar h 
Max. wilataimod" Anode 5 Heater h 
Voltage (1 250 A 6 Anode' a' 
Max. Anode Dissipation OW 1.65 A 7 Grid' gi 
Max. Heater-Cathode ( + 70 

A 8 Cathode' k' 
Voltage (V) ( -135 - 9 Int.Shield 
Max. Negative Grid 
Voltage (F) 110 A DIMENSIONS 
Amplification Faotor 33 B 

Dimensions (min.) MIN. MAX Mutual Conductance (m4/V) 12.5 B 
Max. Bulb Temperature (0C) 165 *i.1.• 
1144L. PGA Rt4C.LciatjA* A. Seated Height - 

kt:k =0) 4 k-4-0, 
B. Diameter 
D. Overall length 

19.0 
- 

22.2 
6011r 
ais. ,(0 

CAPACITANCES (NOM.) MOUNTING POSITION 

C ag pF 1.4 A.G. Aqy 

C in PF 3.3 A.C. 
C out' pF 1.8 C. 
C out" pF 1.7 C. 
C g' to g" (max.) pF .008 G. 
C a' to a" (max.)q)F .060 C. 

NOTES 

A. Per section. 

B. At Va(b) = 100V; Vg(b) = +9V; Rk=680 ohm 

C. Without external shield 

D. The Joint Services Catalogue Number is:- 5960-99-037-2502 

ALL 

(40819) CV41 08/1/a 



Ratings: Rg/g Ik/k 
Meg mAdo 

Absolute 
Maximum: 0.5 22 

Minimum: 

Test Cond: 

Pp/p T envelope Alt 
11 °C ft. 

1.65 165 60,000 

Io/g 
mAdo 

CV4I08 MIL-E-1/1301B(NAVY) 
MILITARY SPECIFICATION SliciST  

ELECTRON TUBE, TYPE 7308. 

The requirements and tests of the latest issue of Specification MIL-E-1 
shall apply, except as otherwise required herein. 

Description: Twin Triode, Medium Mu 
Ratings: Ef Ebb Eb Ecc Bo Ehk Rk/k 

V Vdo Vdo Vac Vdo ohms 
Absolute 
Maximum: 6.6 250 70 

Minimum: 6.0 -110 -135 

Teat Cond: 6.3 100 Approx.90 + 9 680 

Note 1 
Cathode: Coated unipotential 
Base: Miniature Button, 9 pin, 
Pin No: 1 2 3 4 5 6 7 
Element: 2p 2g 2k h h 1p lg 

Diameter: 
Height: 

8 9 Envelope: 
lk ad 

7/8 inch max. 
2-3/16 in.max. 
T-6-1/2 

For the purposes of acceptance inspection, use applicable reliable paragraphs 
of Specification MIL-B-1. 

Ref. Test 'Coniitials 
Ar

Imp. 

Deec- 
tive 

Level 
or 

Code 

syn., 
Limits (SeeNote 3) 

Min. LAL bogie UAL Max. ALD Unita 

General  
3.1 Qualifi- 

cation 
Required 
Note 22 

-- 

I 

3.6 Perform- 
ance -- _- -- -- _- __ __ __ __ -- 

3.7 Marking Note 21 __ _- __ __ __ __ __ -- _- -- 

Qualifi- 
cation 
Tests 
Tier I 

Note 17) 

-- Cathode Coated 
unipot- 
ential 

-- -- -- -- -- -- -- -- -- -- 

3.4.3 Base Outline 
connec- 
tions 

E9 -1 __ __ __ __ __ -- -- __ __ -- 

4.919.9 Vibration Rp=2,000 -- -- Ep -- -- -- -- 900 mVac 
Ckm1,000 

of 
Note 16 

r 

Page 1 of 7 
730 



MIL-E-1/1301B/(NAVY) CV4I08 
Ref Test Conditions 

AQL 
(%. 
Defeo 
tive 

L evel 
or  

Code 

Insp,SYm-  
b°1 

Limits Note 4 Units 

Min LAL Bogie UAL Max ALD 

Measurements acceptance tents, part 1, Note 3 
1..10.8 Heater vii;.:1„yek  - - If - 320 335 350 - 28 mA 

Current 
4:10.8 Heater 

Current  
0.65 II If 305 - - - 365 - mA 

4.10.15 Heater- Ehk= +100 0.65 II (Ihk - - - - 10 - pAdc. 
Cathode Vdc. 

Leakage Ebk= -100 tlhk - - - - 10 - )1Adc. 
Vdc. 

4.10.6.1 +Grid Note 2  
Current(1 Note2 0.65 II Ic 0 - - - - 0.1 - uAdc 

4.10.4.1 Plate 
Current(1 Ebb='90Vd. - - Ib - 13.3 15.0 16.7 - 5.4 mAdo 

Ecc= 0 
Rk =80 
Note 2 

4.10.4.1tPlate 
Current(1) Ebb= 90Vd. 0.65 II Ib 11.3 - - - 18.7 - mAdc 

Boo= 0 
Rk= 80 
Note 2 

4.10.4.1 Plate 
Current(2 Ea= -15Vdc 0.65 II Ib - - - - 5 - pAdc 

Eb=150V- 
Note 2 

4.10.9 Transcon- • 

ductance(i) Note 2 - - Sm - 1170012500 13300 - 2500 /mhos 
4.10.9 Transcon- 

ductance(1 Note 2 0.6 II Sm 10400 - - - 14600 - pmhos 

4.7.5. Continuity 
and Shorts 

0.4 II - - - - - - - - 

(Inoper-
tives) 

4.9.1. Mechanical a velope - - - - - - - - - - 
Outline No 
(6-7) 

Measurements acceptance tests, part 2. 
4.8 Insulation 

of 
Electrodes 

Note 2 
gall= 10  

meg.  

2.5 L6 (R. 100 - - - - - Meg. 

p -all in 
series. 

(R. 100 - - - - - Meg. 

4.10.9 Transcon- 
ductance(2) 

Ef=5.7Vac. 
Note 2 

2.5 I 
1 
Sm: 
Ef. 

- - - - 15 - 

7308 Page 2 df 7 



CV4I08 MIL-E-1/1301B(NAVY) 

Ref: Test Conditions 
AQL !Insp. 
(% !Level 
Defeo- or 
Live) Code 

Limits, Note l 

Sys). Min. LAL Bogie UAL Max. IALD 
.11:1its 

4..10.11.2 Amplifi:ca- 
tion 

6.5 1 Mu 26.5 --- --- 39.5 --- 

Factor 

4-10.6.1 Grid Notes 2 and 2.5 1 Ig 0 -- -0.5 --- pAdc 
Current(2) 15 

200.3.1 B.F. Noise Ecal=30 mV 2.5 1 --- --- 
Notes 16 
and 18 

4..10.3.4 Noise and Ebb=250 2.5 1 --- --- 
Micro- Vdc: 
phonics. 

This test may 
Rk=680 
ohms: 

be carried out 
onalternativ 

Ecal=5 
mVac: 

approved test 
gear to that 
eglim up in 

Ck=100pf 
Rp=10,000 
Notes 2 and 

Note 20. 20 

4-10.14 Capacitance 
No Shield Note 2 Csp: 1.2. --- 1.6 --- pf 
No Shield Note 2 •;, 2.7 --- 3.9 --- pf 
No Shield Sect.1 6.3 Code out 1.6 -- 2.0 --- pf 
No Shield Sect.2 E Cal 1.5 -- 1.9 --- pf 
No Shield Cgg --- --- .008 --- pf 
No Shield CRP - -- 

4.9.12.1 Low Pres- 
sure 

Pressure = 
55+ 

6.5 Note 
19 

- --- --- --- 

Voltage 5 mmHg: 
Breakdown: Voltage= 

300 Vac 

4-9.19.1 Vibration Rp=2,000 6.5 Cole Hp: - 50 --- mVac 
(2): Ck=1,000 

Note 16 
, 1 

i Degradation Rate Acceptance Tests Note 6 

4.9.20.5 Shock Hammer --- --- - --- --- 
! Angle =300  
Ehk = 
+100Vdc: 

,Note 5: 

.9.20.6 Fatigue G=2.5 6.5 Note --- 
Fixed 19 
Fre- 
quency 
50 e.p.s. 

--- Post Shock 
and 

Vibration 
(2) 

- : 75 --- mVac 

Fatigue Heater 
Test End Cathode 
Points Leakage 

Ehk=+100 15 --- do 
Ehk= -100 15 ---IpAdc 

Page 3 of 7 7308 



MIL-E-1 1301B(NAVY) CV4I08 
Ref. Test Conditions 

AQL 
(% 
Defect 
ive) 

Insp. 
level 
or 

Code 

Limits Note 4 
Units 

SYm• Min. LAL 'Bogie UAL Max. AID 

4.9.6.1 

4.9.6.3 

Minikture 

Trans- 
conductance 
(1 ) 

Grid 
Current (1) 

- - 

2.5 
MMTC14. 

--- 

I 

Sm:  9,000 --- —16,500-- gmhos 

Tube Base 
Strain: 

Glass 
Strain 

Ref. Test 
Insp. 
level 
or 

Code 

1AQL 
I (% Conditions Hkeee_ • 

tive) 

Allowable 
defectives per 
characteristics 

1st ICanbimed 
sampleisamples 

Limits Units 

Sym.Min 

Acoeptance Life Pests. Note 6 

4.11.7 Heater-Cycling 
Life Test: 

Heater Cycling 
Life Test End 
Points 

Stability 
Life Test: 

Stability Life 
Test End 
Points (2 and 
20 hours) 

Survival Rate 
Life Tests 

Survival 
Rate Life 
Test End 
Points 
(100 hours)  

Ef=7.5V:Ehk= 
+100V do 

Bor.:n=0; 1 • 
on, 4. min. 
off 

Note 7 
Heater-Cath-
ode Leakage 
Ehk=.+100V do 
Ehk=-100V do 
Ehk=+135V do 
Rg=47,000 
TA=Room 
Notes 2 and8 
Change in 
Transconduct-
awe (1) of 
individual 
tubes 
Stability 
Life Test 
Conditions -
or 
Equivalent; 
Notes 2, 9 
and 10 
Continuity 0.65 
and Shorts 
(Inop er-
atives) 
Transconduct-
ance (1) 

4-11.4, 

4.11.3.1 
(a)  

4-11.4 

4.11.3.1 
(b)  

4-11.4 

1 . 0 

II--- I --- 

Ihk: 
Ihk: 

Sm: 9 000 - patios 

--- j 20 ;Ado 
--- 120 ?Ado 

--- 110 

1.0 Code 
I 

7308 Page 4 of 7 



Ic: 

If: 

0 

305 

Ic: 0 -0.9 pAda 
If: 305 365 mA 

25 5 

(Mk 20 µAdo 
(MAE 20 µAdo 

(R: 50 Meg 
CR: 50 Meg 

CV4I08 MIL-E-1/1301 a/ (NAVY ) 

Ref. Test Conditions 
AQL IInsp. 
(% I Level 
Defeo- ,  ar 
tive) ICode  

deglocggleper Limits 
characteristic s yin 

1 st Comb- 
ine  ineq 

pamo.Las,  

Min.' Max. 
Units 

Acoe tance Life Tests Note 6 Cont d 
4..11.3.1 Inter- 

mittent 
Life Test 

4.11.4 

4..11.4- 

4.11.4 

4.11.4 

Inter-
mittent 
Life Test 
End Points 
500 hours) 

Inter-
mittent 
Life Test 
End Points 
(1000 hrs. 

ASm:---
t 

A Sra — 
SP 

(R: 50 
(R: 50 

Avg 
esm 
t 

-0.9 µAdo 

365 mA 

15 

15 

20 pAdo 
20 pAdo 

Meg 
Meg 

15 

1 

1 

1 

1 

2 

1 

2 

2 

2 
2 

2 

2 

3 

5 

3 

3 

3 

3 

5 

3 

5 

8 

5 

5 
5 

5 

5 

6 

10 

4.9.18.1.1 
Container 
Drop: 

5.1 Preparation 
for 
delivery  

Notes 23 and 
24 

Note 25 

Stability Life 
Test Conditions: 
T Bulb=165°C 
Min. Notes 2, 
11 and 12 
Note 13 
Inoperatives 
(Note 14) 
Grid Current 

(1) 
Heater 
Current 
Change in Trans- 
conductance (1) 
of individual 
tubes 

Transconduotance 
(2) 
Heater Cathode 
Leakage 
Ehk=+100Vdm 
Ehk.-100Vdo 
Insulation of 
Electrodes 
g-all 
p-all 
Transconductanoe 
(1) average 
Change 
Total 
Defectives 

Note 13 
Inoperatives: 
Note 14 
Grid Current 
(1) 
Heater Current 
Change in 
Transconduotance 
(1) of individual 
tubes 
Heater Cathode 
Leakage 
Rhk.+100V dd 
Ehk.-100V do 

Insulation of 
Electrodes 
g-all 
p-all 

Total 
Defectives 

73 Page 5 of 7 



MIL-E-1/1301B(NAVY) CV4I08 
Note 1: This value is for operation under fixed bias conditions. With 

cathode bias, Rg may be 1 megohm maximum. 

Note 2: Test each unit separately. 

Note 3: The AQL for the combined defectives for attributes in measurements 
acceptance tests, part 1, excluding imperatives and mechanical 
Shall be 1.0 per cent. A tube having one or more defects shall 
be counted as one defective. Standard MIL-STD-105, inspection 
level II shall apply. 

Note 4: Variable sampling procedures: (See 4.1.1.7). 

Note 5: A grid resistor of 0.1 megohm shall be added; however, this resistor 
will not be used when a thyratron type short indicator is employed. 

Note 6: Destructive tests: Tubes subjected to the following destructive tests 
are not to be accepted under this specification: 

4.9.20.5 Shock 
4.9.20.6 Fatigue 
4.11.7 Heater-Cycling Life Test 
4.11.5 Intermittent Life Test 

Note 7: The no load to steady full load regulation of the heater voltage 
supply shall be not more than 3.0 per cent. This test shall be 
made on a lot by lot basis. A failure or defect shall consist of 
an open heater, open cathode circuit, heater cathode short, or 
heater cathode leakage current in excess of the heater cycling 
life test end point limit specified herein. 

Note 8: The sampling and testing procedure for the Stability life test 
Shall be in accordance with paragraph 20.2.5.1 of Appendix C 
of Specification MIL-E-1. 

Note 9: The sampling and testing procedure for the Survival rate life 
test shall be in accordance with paragraphs 20.2.5.2 through 
20.2.5.2.4 of Appendix C of Specification MIL-E-1. 

Note 10: The equivalent stability life test conditions for Survival rate 
life test shall be in accordance with paragraph 20.2.5.2.5 of 
Appendix C of Specification MIL-E-1. 

Note 11: Sampling and acceptance procedures for Intermittent life tests 
Shall be in accordance with paragraph 20.2.5.3 of Appendix C of 
Specification MIL-E-1. 

Note 12: Envelope temperature is defined as the highest temperature indicated 
when using a thermocouple of # 40BS or smaller diameter elements 

welded to a ring of 0.025 inch diameter phosphor bronze in contact 
with the envelope. Envelope temperature requirements will be 
satisfied if tube, having bogie lb (1- 5%) under normal test 
conditions, is determined to operate at minimum specified temperature 
at any point in the life test rack. 

For order for evaluation of life test defects, see paragraph 
4.11.3.1.2 of Specification MIL-E-1. 

An inoperative as referenced in life test is defined as a tube 
having one or more of the following defects: discontinuity 
(ref. Specification MIL-E-1 par. 4.7.1), shorts (ref. Specification 
MIL-E-1, par. 4.7.2), air leaks (ref. Specification MIL-E-1, par. 
4-7.6). 

Note 15: Prior to this test, tubes shall be preheated a minimum of 5 minutes 
with all sections operating at the conditions indicated below. 
A 3 minute test is not permitted. Test at preheat conditions 
within 3 seconds after preheating. Grid current (2) shall be 
the last test performed on the sample selected for the grid current 
(2) test. 

/Er 
7308 
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CV4108 MIL-E-1/1 301 B(NAVY ) 

Ef Ecc Ebb Rk Rg 
V Vdo Vdc ohms Meg 
(7.0) (+9) (100) (680) (0.047) 

Note 16: Tie 1k to 2k; 1g to 2g and 1p to 2p. Parasitic suppressors of 
50 ohms permitted. 

Note 17: All tests listed hereon shall be performed during qualification: 
however, these three tests are normally performed for 
qualification inspection only. 

Note 18: In addition to the rejection criteria of paragraph 4..10.3.1 of 
Specification MIL-E-1, the output shall be read on a VU meter 
using a rejection limit of 5 VU. Five VU is the meter deflection 
obtained with a steady state output of 3 Mw from the amplifier. 

Note 19: This test shall be conducted on the initial lot and thereafter on a 
lot approximately every 30 days. Once a lot has passed, the 
30-day rule shall apply. In the event of lot failure the lot 
shall be rejected and the succeeding lots shall be subjected to 
this test until a lot passes. Standard MIL-STD-105, sample 
size code letter F, shall apply. 

Note 20: The rejection level shall be set at the VU meter reading obtained 
during calibration. Test gear other than the VU meter may be 
used if approved by the Specification Authorities. 

Note 21: Omitted. 

Note 22: Omitted. 

Note 23: Not required during qualification of tube. 

Note 24: Rough handling (container drop) test (d) and container size B 
shall apply. 

Note 25: Preservation, packaging and packing - unless otherwise specified 
in the contract orOrder, preservation, packaging and packing shall 
be as follows:- 

(a) Preservation and packaging shall be sufficient to 
afford adequate protection against corrosion and 
deterioration during shipment from the supply source 
to the using activity and until installation. 

(b) Packing shall be aocompliehed in a manner which will 
insure acceptance and protection against physical or 
mechanical damage during direct shipment from the supply 
source to the using activity. 

In the case of valves with gold_plated pins the 
(% Defective) shall be 6.5." 

Page 7 of 7 7308 



PAGE A (No. of Pages4Xt 6) 

 

VALVE ELECTRONIC 

 

    

SERVICES VALVE TEST LABORATORY CV 5008 

  

SPECIFICATION AD/CV.5008 incorporating MILE-1/510D 

ISSUE NO. 3 DATE') 1.11.63. 

To be read in conjunction with K.1006. 

  

SECURITY 

   

 

SPECN. VALVE 

 

Unclassified Unclassified 

        

TYPE OF VALVE Reliable Double Triode 
MARKING 

See K.1001/4 

Additional marking 6080WA 

CATHODE Indirectly heated 
BASE 

ENVELOPE Glass 
Large wafer octal with 
metal sleeve PROTOTYYt, 6080WA 

RATINGS CONNECTIONS 
Absolute, unless otherwise stated NOTE pin Electrode 

Heater voltage, nominal (V) 6.3 1 Grid 2 

Heater current, nominal (A) 2.5 2 Anode 2 

3 Cathode 2 
MAX. heater-cathode voltage (V) 300 

4 Grid 1 

Max. D.C. anode voltage (V) 250 5 Anode 1 

Max. peak forward anode voltage (V) 3000 
6 Cathode 1 

 
7 Heater 

Max. anoue aissipation (W) 13 A 8 Heater 

Max. D.C. grid voltage (V) 0 DIMENSIONS  

Max. grid resistance CMegohni,  1.0 A,B See drawing page 6 

Max. grid current (mA) 5.0 A 

Max. bulb temperature (°C) 230 
MOUNTING POSITION 

Max. altitude (ft) 60,000 
Any 

NOTES 
A. Each section. 
B. For cathode bias operation; where fixed bias or fixed and auto-bias is used 

max. allowable grid resistance = 0.1 Megohms. 
C. Notice to Designers 

(a) The slope of one half of the valve is affected to some extent by the 
dissipation of the other half due to heat radiation. 

(b) This valve may show at full dissipation considerable reverse anode current 
due to anode emission. 

(204357) 
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MIL-E-1/510D 
20 December  1981 
SUPERSEDING 
MIL-E-1/510C 
9 September 1960 

CV 5008 
MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, RECEIVING 

1/J'AN-6080WA, 6082WA 
a 

This specification sheet forms a part ofthe  
latest issue of Military Specification MIL-E-1. 

DESCRIPTION: Twin triode, low Mu 

PIN CONNECTIONS AND DIMENSIONS: 

ABSOLUTE-MAXIMUM RATINGS: 

Test 
code 

See figure 1 

Parameter: a, b Ef Eb Ec Ehk epy Rk/k Eg/9 Ic/g 
Unit: a, b V Vdc Vdc v V ohms Meg mA 
Maximum: a 6.6 250 0 /300 3, 000 (See note 1) 5. 0 

b 27.8 250 0 /300 3,000 (See note 1) 5.0 
Minimum: a 6.0 --- --- -300 --- --- --- 

b 25.2 -300 --- 

TEST CONDITIONS: a 6. 3 135 0 250 
b 26.5 135 0 250 

Pp/p TE Alt 
W °C ft 
13 /230 60, 000 
13 /230 60, 000 

--- --- 
--- 

PAR. NO TEST TEST CONDITIONS  CONDITIONS 
AQL 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL 

OR CODE 
SYMBOL 

LIMITS (SEE NOTE 2) 
UNIT 

Min LAL Bogey UAL Max ALD 

General 

3.1 Qualification a, b Required for TAN 
marking 

--- --- --- --- --- --- --- --- --- --- 

3.2.28 Reliable tubes a, b (See note 3) --- --- --- --- --- --- --- --- --- --- 

3. 6 Performance a, b (See note 4) --- --- --- --- --- --- --- --- --- --- 

Qualification inspec- 
tion (see note 5) 

--- Cathode a, b Coated unipotential --- --- --- --- --- --- --- --- --- --- 

3.4.3 Base connections a, b (See fig. 1) --- --- --- --- --- --- --- --- --- --- 

4.9. 20 3 Variable-frequency 
vibration (1) 

a, b Ecl= -7 Vdc; Rp= 
2, 000 ohms (see 
note 61 

--- --- EP 

Acceptance inspec- 
tion, part 1 (pro- 
duction) (see note 
7) 

4.7. 5 Continuity and shorts 
tests (for reliable 
tubes) 

a, b 0. 4 n --- --- --- - --- --- --- --- 

4.9.1 Mechanical-produc- 
tion tests 

a, b (See fig. 1) --- --- --- --- --- --- --- - --- --- 

I/To identify immediately those tests that are applicab e to a given type or to several types, tube types are designated by letters. 

TAN-6080WA, 6082WA 
a 

Page 1 of 6 
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IIIL-E-1/5100 CV 5008 

PAS. NCI TEST TEST CONDITIONS 
AtQL 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL 

OR CODE 
SYMBOL4 

LIMITS (SEE NOTE 2) 

Min LAL Hogey VAL Max ALD 
HORT 

Acceptance inspec- 
tion,part 1 (pro- 
ducfion) (see note 
7) - Contd 

4.10. 4.1 Plate current (1) a, b (See notes 8 and --- --- lb. --- 115 125 135 --- 25 mAdc 
9) 

4.10. 4.1 Plate current (1) a, b (See notes 8 and 0.65 II lb 100 --- --- --- 150 --- mAdc 
9) 

4.10. 6.1 t Total grid current a, b Rg =1. 0 Meg; 0.65 II Ic 
Rk =125 (see 
notes 6 and 10) 

4.10. 8 Heater current a 0. 65 r I If 2.35 --- --- --- 2. 65 --- A 
b 0.65 II If 0.55 --- --- --- 0.65 1 --- A 

4.10.9 Transconductance (1) a, b (See notes 8 and --- --- Sm --- 6, 600 7,000 7,400 --- 1, 000 umhos 
9) 

4.10.9 Transconductance (1) a, b (See notes 8 and 0.65 II Sm S, 000 --- --- --- 8,200 --- umhos 
9) 

4.10.15 Heater-cathode leak- 
age 

a, b Ehk = 7/100 Vdc 
Ehk= -100 Vdc 

0.65 II ,{Ihk 
Ihk 

-_-_-
_ 

-
_-_-_ 

-- --- -_-_-_ 2255 ---
___ 

u
u

AAdde
c 

 

(see note 8) 

Acceptance inspec- 
tion, part 2 (de- 
sign)  

4.8 Insulation of elec.- 
trodes 

a, b g to all 
p to all 

2. 5 L6 
a 

 c 
(see note 8) 

4.9.12.1 Low-pressure volt- 
age breakdown 

a, b Pressure =55,i5 
mm Hg; voltage 

6.5 (See 
note 11) 

--- --- --- --- --- --- --- --- 

= 500 Vac 

4.9.19.1 Low frequency vibra- 
tion (2) 

a, b Rp= 2, 000; Ec = 
-7 Vdc (see note 6) 

6. 5 Code G 

4.10. 4.1 Plate current (2) a, b Eb= 250 Vdc; 2.5 I lb 
Ec= -200 Vdc 
(see notes 8 and 9) 

4.10.9 Transconductance (2) a Ef = 5.7 V (see 
notes 8 and 9) 

2.5 I 
Ef 

b Ef =23. 9 V (see 
notes 8 and 9) 

2.5 I 
Ef 

4.10.11.1 Amplification factor a, b Rk = 250 ohms 6. 5 Code G 
(see notes 8 and 9) 

4.10. 4.1 Plate current (1) a, b 2. 5 I lb 
(difference between 
sections) 

AN-6080WA, 6082WA 
a 
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C V 5008 MIL-E-1/5100 

PAR NC. TEST 1' —6  CONDITIONS 
AQL 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL 

OR CODE 
SYMBOL 

ILIMITS (SEE NOTE 2) 
UNIT 

Min LAL fogey UAL Ivfax ALS 
r 7-  r-P' 

4.9.20.5 

4.9.20.6 

--- 

Acceptance inspec- 

a, b 

a, b 

a, b 
a, b 

a, b 

a, b 

Hammer angle= 
30°; Ehk= /100 
Vdc; Ec = -7 
Vdc; Rb= 2, 000 
ohms; Rk= 0 
(see notes 6 and 
13) 

G=2. 5 min; 
fixed frequency; 
F=25 min, 
60 max; apply 
only Ef 

Vibration (2) 
Heater-cathode 
leakage 

Ehk= /100 Vdc 
Ehk= -100 Vdc 

Change in trans- 
conductance (1) of 
individual tubes 
Grid current 

--- 

6. 5 

--- 

--- 

--- 

--- 

--- 

(See 
note 11) 

--- 

-- 

--- 

--- 

--- 

--- 

Ep 

t 

Ic 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

___ 

--- 

___ 

--_ 

tion, part 3 (de- 
gradation) (see 
note 12) 

Shock test 

Fatigue test 

Post shock and fati- 
gue test end points 

PAR NO TEST TEST 
CODE 

 CONDITIONS 
An L, 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL 

OR CODE 

ALLOWABLE DEFECTIVES 
PER CHARACTERISTIC 

SYMBOL 
LIMITS 

UNIT 
First 
sample 

Combined 
samples 

Min Max 

4.11.7 

4.11. 4 

4.11.3.1(a) 

Acceptance inspec- 

a 

b 

a, b 

a, b 

Ef =7. 5 V; 
Ehk= 300 Vdc; 
Eb=Ec =0; 

1 min on, 
4 min off (see 
note 14) 
Ef = 31. 8 V; 
Ehk = 300 Vdc; 
Eb = Ec= 0; 
1 min on, 
4 min off (see 
note 14) 

Heater-cathode 
leakage 

Ehk = /100 Vdc 
Ehk=-100 Vdc 

Rk =125; Rg/g= 
1. 0 Meg; Ehk= 
£300 V; TA= 
room (see note 
15) 

--- 

--- 

1. 0 

--- 

--- 

Code I 

--- 

--- 

--- 

--- 

--- 

___ 

--- 

--- 

--- 

fmk 
Ihk 
--- 

--- 

--- 

--- 
--- 
--- 

--- 

--- 

50 
50 

--- 

--- 

--- 

uAdc 
uAdc 
-- 

tion, part 3 (life) 
(see note 12 )  

Heater-cycling life 
test 

Life test end points 
(heater-cycling) 

Stability life test 

JAN-6080WA, 6082 WA 
a 
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CV 5008 
MIL-E-1/5100 

PAR NC TEST TEST 
CODE CONDITIONS 

AQL 
(PERCENT 

DEFECTIVE) 

INSPECTION 
LEVEL 

OR CODE 

ALLOWABLE DEFECTIVES 
PER CHARACTERISTIC LIMITS 

tiler 
First 
sample 

Combined 
'samples 

SYMBOL 
Min Max 

Acceptance inspec- 
tion, part 3 (life) 
(see note 12) - 
Contd 

4.11. 4 Life-test end points 
(stability) 
(1 hour) 

a, b Change in trans- 
conductance (1) 
of individual 
tubes 

--- --- --- --- am 
t 

--- 10 % 

4.11. 3.1 Survival-rate life a, b Stability life- --- II --- --- --- --- --- --- 
(b) test test conditions, 

or equivalent 
(see notes 16 
and 17) 

4.11. 4 Life-test end points a, b Inoperatives 0.85 --- --- --- --- --- --- 
(survival rate) 
(100 hours) 

Transconduct- 
ance (1) 

1.0 --- --- --- Sm 5,800 --- umhos 

4.11.5 intermittent life- 
test operation 

a, b Stability life-test 
conditions; 

-- --- --- --- --- --- --- --- 

TE . 230° C 
min (see notes 
18 and 19) 

4.11. 4 Life-test end points a, b (See note 20) 
(intermittent) a, b Inoperatives --- --- I 3 --- --- --- - -- 
(1, 000 hours) (see note 21) 

a, b Grid current --- --- 1 3 Ic 0 -10 uAdc 
a, b Transconduct- 

ance (2) 
--- --- 1 3 am 

Ef 
--- 10 % 

a, b 

a, b 

Combined de- 
fectives 
Heater-cathode 
leakage 

--- --- 2 5 -•- --- --- --- 

Ehk = /100 Vdc --- 25 uAdc 
Ehk= -100 Vdc - --- 1 3 

elk 
Ibk --- 25 uAdc 

a Heater current --- --- 1 3 If 2.35 2.75 A 
b Heater current --- --- 1 3 If 0. 550 0.6 65 A 

a, b 

a, b 

Transconduct- 
ance (1) 
Insulation of 
electrodes 

g to a11 
p to all 

--- 

--- 

--- 

--- 

1 

1 

3 

3 

Sze 

(PR 

5, 500 

100 
100 

--- 

--- 
--- 

umhos 

Meg 
Meg 

a, b Combined de- 
fectives 

--- --- 3 6 

4.9.18 Container drop Required 
and 

4.9.18.1.1 

5. Preparation for 
ielivery 

(See note 22) 

NOTES: 
1. Maximum arid-circuit resistance: 

a. 1. 0 megohm for cathode-bias operation. 
b. 0.1 megohm for fixed-bias operation. 
c. 0.1 megohm for combined fixed—and cathode-bias operation. 

2. Variable samplina procedures.  See 4.1.1. 2.7. 

IAN-6080WA, 6082WA 
a 
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CV 5008 MIL-E-1/510D 

NOTES: 
3. For purposes of acceptance inspection, use applicable reliable paragraphs. 

4. In addition to the paragraphs specified hereon, the following tests and requirements listed in 3.6 shall apply: 3.3, 3.3.1, 3.4.1, 
3.4. 2, 3.7, 3. 7. 7, 3. 8, 4.1, 4. 3, 4. 4, 4. 5, 4.6, 4.7, 4. 9. 2, 4. 9. 3, 4. 9. 4, 4.9. 5, 4.9. 5.1, 4. 9. 8, 4.9. 20.1, 4. 9. 20. 2, and 4. 21. 

5. All tests listed hereon shall be performed during qualification inspection; however, these tests are normally performed during 
qualification inspection only. 

6 . Tie kl to k2; gl to g2; and pl to p2. 

7. The AQL for the combined defectives for attributes in acceptance inspection, part 1 (production), excluding inoperatives and 
mechanical, shall be 1 percent. 

8. Test each unit separately. 

9. Both units shall be operating. 

10. With both units operating, Ic is the sum of Etc and I2c. 

11. This test shall be performed on the initial lot and thereafter on a lot approximately every 30 days. Wnen one lot has passed the 
30-day rule shall apply. In the event of lot failure, the lot shall be rejected and the suceeding lots shall be subjected to this test 
until a lot passes. Standard MIL-STD-105, tairple size code letter F, shall apply. 

Destructive tests. Tubes subjected to the following destructive tests are not to be delivered on contract or order: 

4. 9. 20. 5 Shock test. 
4. 9. 20. 6 Fatigue test. 
4.11. 5 Intermittent life-test operation. 
4. 11. 7 Heater-cycling life test. 

13. A grid resistor of 0.1 megohm shall be added; however, this resistor shall not be used when a thyratron-type short indicator is 
employed. 

14. The no-load to steady-state full-load regulation of the heater-voltage supply shall be not more than 3. 0 percent. This test shall be 
made on a lot-by-lot basis. 

15. Stability life test. See 20.2. 5.1 of appendix C. 

16. Survival-rate life test. See 20.2. 5.2 to 20.2.5. 2. 4, inclusive, of appendix C. 

17. Equivalent conditions for survival-rate life test.  See 20. 2. 5. 2. 5 of appendix C. 

18. Intermittent life test. See 20.2. 5.3 of appendix C. 

19. Envelope temperature is defined as the highest temperature indicated when using a thermocouple of No. 40 B&S or smaller diameter 
elements placed in contact with the envelope. Envelope temperature requirement will be satisfied if a tube, having bogey lb 
((5 percent) under normal test conditions, is determined to operate at or above the minimum specified temperature at any position 
on the life-test rack. 

20. Order for evaluation of life-test defects. See 4.11.3.1.2. 

21. An inoperative, as referenced in life test, is defined as a tube having one or more of the following defects: discontinuity, permanent 
shorts, or air leaks. (See 4.7. 5. ) 

22. Tubes shall be packaged and packed, as specified in the contract or order, in accordance with Specification MIL-E-75. Package 
group MIL-E-75/1, package size F, and rough handling test (d) shall apply. 

23. Referenced documents shall be of the issue in effect on the date of invitation for bids. 

Custodians: Preparing activity: 
Army - SigC Navy - Ships 
Navy - Ships (Project 5960-1250) 
Air Force - WADD 

Page 5 of 6 
7AN-6080WA, 6082WA 
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MIL-E-1/510D 
CV 5008 

PIE CCM:NOTIONS 

Pin No. Element 
1 g2 
2 p2 
3 k2 
4 Al 
5 p1 
6 kl 
7 h 
8 h 

DIM. 
AQL 

(PERCENT 
INFECTIVE) 

INSPECTION 
INTEL 

LIMITS 

Min Max 

QUALIFICATION INSPECTION 

E Bases 88-98 

Envelope: T-12 

ACCEPTANCE INSPECTION, PART 2 (DESIGN) 
A 6.5 16 --- 4.063 
B 6.5 16 --- 1.719 die 

C 6.5 16 3.125 3.500 

D 6.5 16 1.438 die 1.563 dia 

ALL DIMENSIONS IN INCHES. 

Figure 1. Outline drawing.. 

JAN-8080WA, 8082WA Page 6 of 6 
a 



SPECN. VALVE 

SECURITY 

Unclassified Unclassified 

Specification AD/CV.5018 incorporating MIL-B-1/800B 

Issue No. 2 dated 4.8.61. 

To be read in conjunction with K.1006. 

TUE OF VALVE Magnetron, pulsed, frequency MARKING 
and integral magnet. 

CATHODE Indirectly heated 

See K.1001/I+ 

Additional marking 4J52A 

ENVELOPE Metal-glass 

PROTOTYPE 4J52A 

RATINGS 
NOTE 

CONNECTIONS 

Heater voltage nominal (V) 12.6 A See drawing on page 5. 

Heater current nominal (A) 2.2 

Operating frequency nominal (Mq,/a) 9345 
to 

9405 DIMENSIONS 

Max. pulse voltage (kV) 16 
See drawing on page 5. 

Max. pulse current (A) 15 

Max. mean input power (w) 240 B 

Max. pulse length (a) 5.0 

Max. frequency pulling (ft/s) 13 
MOUNTING POSITION 

Any 

NOTES 

A. For warm-up time and heater voltage on standby and during operation see 
Note 4 on page 3. 

B. Sufficient cooling air (e.g. 15 cu. ft./min. at N.T.P.) shall be directed 
at the cooling fins to prevent the anode temperature exceeding 100°C. 

fixed 

PAGE A (No. of Pages 1 + 5) VALVE ELECTRONIC 
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Minimum: 90 -55 
Note 5 

Design 
Ratings: (Note 2) Storage 
Parameter Ef lb Pt tp Ambient 
Units a Watts us *C 
Maximum: Note 4 15 240 5. 0 #85 
Minimum: Note 4 12 --- -55 

500 -55 
Note 5 

tp 
us 

rry (Note 3) 
kv/us 

Min. Min. Max. 
0.4 120 160 
1.0 100 150 
4.5 70 100 

CV 5018 
MIL-E-1/800B 
23 August 1955 
SUPERSEDING 
MIL-E-1/800A 
5 April 1955 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, MAGNETRON, PULSE 

IAN-4152A 

This specification sheet forms a part of the latest issue of Military Specification MIL-E-1. 

Description: Magnetron, Pulse, 9375Mc Nominal Fixed Frequency, 70kw Nominal Peak Power Output, Permanent Magnet, Air Cooled 

Ratings: (Note 1) Anode Cathode 
Parameter Ef (Note 4) if tk T VSWR Altitude Bushing T 
Units V a sec °C mm Hg *C 

Absolute 
Maximum: 14 10 150 1.5:1 175 

(surge) 

The following tests shall be performed. 
For the purposes of inspection, use applicable paragraphs of MIL-E-1 and Ins ection Instructions for Electron Tubes. 
For miscellaneous requirements, see Paragraph 3.3, Inspection Instructions for Electron Tubes. 

Ref. Test Conditions AQL(59 

Insp. 
Level 

or 
Code 

Sym. 
LIMITS 

Units 
Min. LAL Bogie UAL Max. ALD 

3. 1 

--- 

--- 

--- 

--- 

4. 9. 14 

4. 9. 15 

4. 16. 1 

4. 9. 12 

Qualification Approval Tests 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

AF: 

AF/A°C: 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

± 0. 5 

- 

0.25 

--- 
1 
5 

--- 

--- 

--- 

--- 

--- 

— - 
--- 
--- 

--- 

Mc 

Mc/°C 

% 
% 

Qualification Approval: Required for IAN Mark- 
ing 

Vibration: Osc. (1):G=10:F=50 to 500; 
varied over complete 
range in not less than 
5 minutes at uniform 
rate, Note 18 

Shock: No voltages; 50G;4ms 
duration, Note 6 

Input Capacitance: Measured between 
cathode terminal 
and mounting plate 

Phase of Sink: Osc(1); Note 12 

Temperature Coeffi- Osc(1);Anode Temp=70°  
cient: to 100°C at reference 

point 

Low Temperature Os c(1 );tk=90(max) 
Operation: Stability, Note 11 

Stability, Note 19 

Air Cooling: Osc(1); Note 13 

Low Pressure Opera- Osc. (2);Pressure 500mm 
tion: Hg Absolute; Note 16 

4. 5 

4.9.2 

4.9.13 

4. 10. 8 

Measurements Acceptance Tests Part 1 (Note 21) (Generally considered as Production Tests 

--- 

--- 

--- 

--- 

--- 

--- 

Holding Period: t=168 hours 

Dimensions: Per Outline 

Pressurizing: 40-45 p. s. i. 
absolute; 
input and output 
assemblies 

Heater Current: Ef=12. 6V;tk=180 (min.) 

--- 

--- 

. 65 

.65 

--- 

--- 

II 

II 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

Page 1 of 5 JAN-4J52A 



MIL-E-1/800B 
23 August 1955 CV 5018 
Ref.  Test Conditions AQUI) 

Insp. 
Level 
or 

Code 
Sym. 

LIMITS 
Units 

Min. LAL Bogie UAL Max. ALD 

4.16.3 Oscillation (1): Notes 4, 7 and 8 

4.16. 3. 2 Heater: Ef=12. 6V fOr tk=90 
(max. );Ef=9. 1V for 
test 

4. 16. 3. 3 Pulse Characteristics: 43=0. 4± O. 05; --- --- --- --- --- --- --- --- --- 
Du=0. 00065;rrv=170.115 
kv/us; Note 3 

4.16. 3. 4 Average Anode Current: 11=9. 8mAdc --- --- --- --- --- --- --- --- -- - 

4.16. 3.7 Spectrum Measure- Measurements shall be 
ments: made at lla and 15a; 

Notes 9 and 10 

Minor Lobes: .65 II Ratio: 8.0 --- --- --- --- --- db 
R. F. Bandwidth: 

tp 
--- Stability: Note 11 % 

4.16.5 Pulling Factor: .65 II AF: --- --- --- --- 13. 0 --- Mc 

4.16.3 Oscillation (2): 

4.16. 3. 2 Heater: Ef=12. 6V for tk= --- --- --- --- --- --- --- --- -- - 
90 (max. );Ef=7. 9V 
for test 

4.16. 3. 3 Pulse Characteristics: tp=5. 0..10. bus ;Du=0. 001; 
rrv=110-110 kv/us; 

--- --- --- --- --- --- --- --- --- 

Note 3 

4.16. 3. 4 Average Anode Current: 1115mAdc --- --- --- --- --- --- --- --- -- - 

4. 10. 7. 3 Frequency: Anode Temp. at 
reference point = 

.65 II F: 9350 --- --- --- 9400 --- Mc 

100±10`C 

4. 16. 3. 5 Pulse Voltage: .65 II epy: 14 --- ---- --- 16 --- kv 

4.16. 3.6.1 Power Output: within t=100 .65 II Po: 70 --- -- --- --- --- W 

4.16. 3. 7 Spectrum Measure- Measurements shall be 
ments: made at 12a & 15a; 

Notes 9 and 10 

Minor Lobes: .65 II Ratio: 6.0 --- --- --- --- --- db 
R. F. Bandwidth: 

tp 
4.16.6 Pushing Factor: ib=12a to 15a . 65 II AF: --- --- --- --- 0. 5 --- Mc/ami. 

--- (Stability (1): Notes 11 and 14 

Measurements Acceptance Tests Part 2 (Generally considered as Design Tests) 

--- Vibration: Heater voltage only; 
G=15;F=60;duration 
15 minutes;No heater-
cathode or cathode-anode 
shorts during test; 
Note 18 

(Shelf Life: t=90 days;Osc(2);Note 20 --- --- --- --- --- --- --- --- --- 

Stability: Note 11 
Stability: Note 19 

--- Stability (2): Osc(2);rrv=60±10kv/us; 6. 5 IA M. P.: --- --- --- --- 0. 25 --- % 
Note 11 

JAN-4152A Page 2 of 5 



CV 5018 MIL-E-1/800B 

Ref. Test Conditions 41,6)) 

In.sp. 
Level 

or 
Code 

Allowable 
Defectives 

per Characteristic Sym 

Limits 
units 

Min. Max. 
1st 

Sample 
Combined 
Samples 

Acceptance Life Tests 

4.11 Cycling Life Test: Gro,.p D;VSWR=1. 5min. 
with phase varying thru 
a minimum of 1/2 h 
approx every 15 min.; 

--- --- --- --- Cy: 833 --- Cycles 

Note 15 

Cond. lb Ef Duration 
Standby --- 12.6V 3 min. 
osc(1) 9.8mA 9.1V 3 min. 
Osc(2) 15. OmA 7.9V 15 min. 
Off 9 min. 

(minimum) 
4. 11. 4 Cycling Life Test 

Enc. Point: 

Power Output: Oscillation (2) --- --- -.- --- Po: W 
Frequency: Oscillation (2) 

Minor Lobes: Oscillation (2) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

F : 

Ratio: 

9345 9405 Mc 

db 
Notes 9, 10 and 17 

R. F. Bandwidth: Oscillation (2) --- --- -- --- AF: --- 2.5 
Notes 9, 10 and 17 tp 

Stability: Oscillation (1) & (2) --- --- -- --- M. P.: --- 2 % 
Notes 11 & 17 

Packaging Information 

4. 9.18.1. 8 Carton Drop: (1) Package Group 9; 
Carton Size D 

These ratings shall not be used simultaneously and no individual rating shall be exceeded. 

To relate the various parameters, the following formula shall be employed: 

Pi = ib x Du x 15000 

The rate of rise of voltage (rrv) shall be expressed in kilovolts per micro-second defined by the steepest tangent to the 
leading edge of the voltage pulse above 80 percent amplitude. Any capacitance used in viewing system shall not exceed 6. 0 uuf. 

Prior to the application of high voltage, the cathode shall be heated to the required initial operating temperature. This shall 
be done by applying 12.6 volts for 3 minutes. On standby, the heater voltage shall not exceed 12.6 volts. On the application 
of anode power, the heater voltage shall be lowered to the voltage specified, and for various power inputs, it shall be 
adjusted approximately (within 5 percent) according to the following formula: 

Ef = 11.6 minus O. 017 Pi 

The tube heater shall be protected against arcing by the use of a connector that pia S s minimum capacitance of 4000 uuf 
across the heater directly at the input terminals. 

Temperature shall be measured at the point shown on outline Draw' 

(a) This test shall be performed on the Naval Research Laboratory's Stamlard 3hr:A Machine for Electronic Devices. A 
resilient cushion (see note 6 (b)) shall be interposed between hammer and anvil of table and a suitable hammer angle selected 
to produce a shock of the specified magnitude and dura9,  soee note 6 (c)). The mounting plate of the tube shall be bolted 
with brass bolts to either' the table or the standard angle bracket, depending upon the direction of the desired shock, using a 
1-9/16-inch thick brass spacer between the tube mounting plate and the table or angle bracket. The shock shall be measured 
on the brass spacer. The tube shall be given one shock in each of the following directions: 

(1) Parellel to cathode, with cathode terminals pointing away from the hammer. 

(2) Perpendicular to cathode axis and output waveguide axis. 

(3) Perpendicular to cathode axis and parallel to the output waveguide axis. 

(b) A resilient cushion consisting of 9/32-Inch thick rubber sheet of thirty Shore Durometer hardness, covering the entire 
anvil of the table, has been found to produce the specified stock duration under the given conditions of table load and shock 
magnitude. 

(c) Because of the varying resilience of the tube on its mounting plate with different shock directions and the high ratio of 
tube to table weight, the hammer angle will vary with the tube orientation to produce the required magnitude of shock. 

(d) Criteria for passing shock test: After the shock test, the tube shall show no mechanical failure and shall meet all 
electrical requirements of the tube specification sheet with the exception of life tests. 

The modulator shall be such that the energy per pulse delivered to the tube, if arcing occurs, shall not greatly exceed the 
normal energy per pulse. 

Page 3 of 5 JAN-4152A 

Note 1: 

Note 2: 

Note 3: 

Note 4: 

Note 5: 

Note 6: 

Note 7: 
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Note 8: The load termination of the magnetron during this test shall be a waveguide line with a VSWR of less than 1.05:1, except 

where specifically noted, herein. 

Note 9: The tube shall be operated into a transmission line with a VSWR of 1. 5:1 adjusted in phase to produce maximum spectrum 
degradation. 

Note 10: A suitable spectrum shall be considered one in which the major lobe has a shape such that its slope does not change sign more 
than one for power levels greater than the specified db below its peak. 

Note 11: Stability shall be measured in terms of the average number of output pulses missing, expressed as a percent of the number of 
input pulses applied during the period of observation. The missing pulses (M. P. ), due to any causes, are considered to be 
"missing" if the r. f. energy is less than 70 percent of the normal energy level in the frequency range of 9330 to 9425 megacycles. 
The VSWR of Note 9 shall be adjusted to that phase producing maximum instability and the missing pulses counted during any 
consecutive 5-minute interval of a 10-minute test period. 

Note 12: Using a standard cold test technique, the phase of sink as measured from the output flange to the first minimum, toward the 
load, shall be within the limits specified herein. 

Note 13: An air flow of 15 c. f. m. at approximately 760 mm Hg shall be directed on the cooling fins from an orifice of 2-1/2 by 
1-3/16 inches. The temperature rise shall be measured at that point on the anode block as shown on outline drawing. 

Note 14: This test shall be the first one performed after the specified holding period. 

Note 15: Air cooling shall be adjusted so that the anode block runs at 150°C or at the maximum temperature it will reach in the absence 
of cooling, whichever is lower. This shall be adjusted during the Oscillation (2) portion of the cycle. 

Note 16: The tube shall be operated in a transmission line with a load VSWR of 1.5:1 and variable phase. At specified pressure, there 
shall be no evidence of breakdown at either the input or output assemblies. 

Note 17: If during life test the tube does not meet the specified limits, it shall be recycled for an additional five cycles. At such time, 
the tests shall be repeated. Should the tube fail the second test, it shall be considered unsatisfactory. 

Note 18: Direction of vibration shall be in a plane perpendicular to the axis of the cathode. 

Note 19: Stability shall be measured in terms of the average number of output pulses missing, expressed as a percent of the number of 
input pulses applied during the period of observation. The missing pulses (M. P. ), due to any causes, are considered to be 
"missing" if the r. f. energy is less than 70 percent of the normal energy level in the frequency range of 9330 to 9425 
megacycles. The VSWR of note 9 shall be adjusted to that phase producing maximum instability and the missing pulses counted 
during the first minute of operation. 

Note 20: This test shall be performed on four tubes per month when tube is in continuous production, but shipments of that month's 
production shall not be held pending completion of the test. So long as three of the four tubes for each of the first three 
months of a production run pass the test and 75 percent of the cumulative quantity of tubes tested pass the test, tubes shall 
be considered to conform to this specification. If either of the conditions are not met, shipments shall be halted until three 
of four tubes of current production conform to test. 

Note 21: The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Inoperatives and 
Mechanical shall be one (1) percent. A tube having one or more defects shall be counted as one (1) defective. MIL-STD-105, 
Inspection Level II shall apply. 

Note 22: Reference specification shall be of the issue in effect on the date of invitation for bid. 

IAN-4d52A Page 4 of 5 
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Specification MOS/CV 5035 incorporating NUL-E-1/689B 

Issue 1 dated 24.4.58. 

To be read in conjunction with K.1006 

SECURITY 

Specification Valve 

Unclassified Unclassified 

WEE OF VALVE - Cathode ray tube (with P.D.A.) 

TYPE 0Y° DEFLECTION - Electrostatic 
Symmetrical 

WEE OF 1CCUS - Electrostatic 

BULB - Glass 

StAiStN - GG4 

PROTOTYPE - 5ADP1 

MARKING 

See K1001/4 

Add:- 5ADP1 Serial No. ... 

BASE 

B.S. 448 B.14A 

CONNECTIONS 

RATING 

Heater Voltage 
Il Heater Current A 

max. Val and Va3 kV 
eiax. Vat kV 
Nax. Va4 (kV) 

TYPICAL OPERATING CONDITIONS  

Va 1 and 3 (kV} 
Va 2 kkV 
Va 3 (kV 
Sensitivity, x plates 
sensitivity, y plates 1111:‘Vr  

Electrode  
h 
k 
g 
internal conneotion 
a2 
no vommae4i-eialp4, 

y2 
al and a3 
xz 
XII 

1,49 Cc.s*" tc-Kin 
no crenitee-trigear.., 
h 

a4 

Pin 
1 
2 
3 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

SIDE 
CONTACT 

6.3 
0.6 
2.85 
1.1 
6.6 

1.5 
0.45 
3.0 
0.75 
0.93 

DImENSIONS 

See d raving on page 4 

SIDE CONTACT 

B.S. 448 - C.T. 7 

NOTES 

Page A (No. of pages 1 + 4) 

MINISTRY OF SUPPLY, R.R.E. VALVE ELECTRONIC CV 5035 

Z.17061.R. 
CV 5035/1/A 



CV5035 
MIL-E-1/689B 
23 June 1955 
SUPERSEDING 
MIL -E -1/689A 
18 October 1954 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, CATHODE RAY, ELECTROSTATIC DEFLECTION AND FOCUS 

JAN-5ADP1, 5ADP2, 5ADP7 

This specification sheet forms a part of the latest issue of Military Specification MIL-E-1. 

Ratings: Type Ef Ecl ed Ebl Eb2 Eb3 Rg Zol Eb3/Eb2 Ehk Alt 
Absolute Phosphor V Vdc Vdc Vdc Vdc Vdc Meg Meg Ratio Vdc 
Maximum: All 6.3310% 0 550 1100 2850 6600 1.5 1.0 2.3 ,i180 gad. 
Minimum: P1 — -200 --- --- 1500 1500 — — 

P2, P7 -- -200 --- 1500 3003 --- --- — 

Test Cond: P1 6.3 Adjust Focus 1500 3000 — -- 
P2, P7 6.3 Adjust Focus 2000 4000 — 

Fluorescent Color: Per phosphor **Persistence: Per phosphor P1 (P2, Note 1) 

:or miscellaneous requirements, see Par. 3.3, Inspection Instructions for Electron Tubes. 

Ref. 
Type 

Test Phosphor Conditions 

g 

Min. Max. 

3.1 Qualification Approval: All Required for JAN Markir 

4.9.2.1 Dimensions: All. 

4.6.1 Preheating: All 

4.5 Holding Period: All 

4.9.18.1.2 Carton Drop: (i) Package Group 4; 
Carton Size C 

4.10.8 *Heater Current: All If: 540 660 mA 

4.12.1.1 *Anode No. 1 Current: All Ec1=0 Ib1: -15 10 uAdc 

4.12.1.1 *Cathode Current: P1 Light=15 ft.L.  Ik: 1000 uAdc 
P2, P7 Ib3=50uAdc Ik: 1000 uAdc 

4.12.1.2 Voltage Breakdown: All 

4.12.1.3 Voltage Breakdown: AU 

4.12.2.1 Gas "Cross": P1 Light=15 ft.L. 
P2, P7 Ib3=50ultdc 

4.12.3.1 *Alinement, Base: All ID2, Pin No. 5 

4.12.3.2 *Alin emen t , Side Terminal All 3.D2 

4.12.3.7 *Angle Between Traces: All 89 91 deg. 

4.12.3.4 **Alinement, Neck & Bulb: All Clam: — 2.25 in. 

4.12.3.5 *Alinement, Neck & Base: All 

4.12.4.1 **Cathode Illumination: All 

4.12.4.2 *Stray Emission: All Eb2=2850Vdc; 
Eb3=6600Vdc 

4.12.5.1 Blemishes: All 

Page 1 of 4 
JAN-5ADP1, 5ADP2, 5ADP7 



Light: 15 --- 

Ec: 45 

Ati Ec: 55 

Width: --- 0.75 
Width: .--- 0.8 

Width: --- 0.80 

Width: --- 0.90 

16 

D1"Pl: 10 

Eco: -34 -56 
Eco: -45 -75 

Ebl: 345 515 
Ebl: 460 690 

Ebl: 300 515 
Ebl: 400 690 

DF: 40 50 
DF: 54 66 

DF: 30.5 37.5 
OF: 40.5 50 

OF: 32.5 39.5 
DF: 43 53 

OF: 24.5 30.5 
DF: 32.5 40.5 

ft.L. 

Vdc 

Vdc 

Ma 
ma 

ma 

ma 

ma 

ma 

Vdc 
Vdc 

Vdc 
Vdc 

Vdc 
Vdc 

Vdc/in. 
Vdc/in. 

Vdc/in. 
Vdc/in..4— 

Vdc/in.=-
Vdc/in. 

Vdc/in..0—
Vdc/in...*- 

2 % 

4.12.13.1 *Heater-Cathode Leakage: 

4.12.13.2 Grid No. 1 Leakage: 

4.12.13.5 Anode No. 2 Leakage: 

4.10.14 **Capacitance: 

1/11L-E-1/689B 
23 June 1955 

ASE. Test 

4.12.5.2 'r Light Output: 

4.12.5.3 *Modulation: 

4.12.5.3 Modulation: 

4.12.5.4 *Screen: 

4.12.6.1 *Line Width "A": 

4.12.6.1 *Line Width "B": 

4.12.10.1 *Focusing Voltage: 

4.12.10.2 **Focusing Voltage: 

4.12.11 

4.12.11 

4.12.11 

4.12.11 

4.12.12 

*Deflection Factor: 

*Deflection Factor: 

**Deflection Factor: 

**Deflection Factor: 

**Deflection Factor 
Uniformity: 

4.9.11 **Pressure: 

4.9.19.8 **Vibration: 

4.11.2 Life Test: 

CV5035 
Type 

Phosphor Conditions 

P1 

P1 Lightml5 ft.L. 

P2, P7 Ib3=50uAdc 

P7 Note 2 

P1 Light-l5 ft.L. 
P2, P7 Ib3=50uAdc 

PI Liightml5 ft.L.; 
Note 4. 

P2, P7 1b3160w1dc 

All 

All 

P1 
P2, P7 

P1 
P2, P7 

P1 
P2, P7 

P1 1D2 
P2, P7 11)2 

P1 304 
P2, P7 3D4 

P1 1D2;Eb2=Eb3m1500Vdc 
P2, P7 182:Eb2-13b3=2000Vdc 

P1 3D4;Eb22Eb3=1500Vdc 
P2, P7 3D4;Eb2=Eb3=2000Vdc 

All 

All 

All 

All 

All G1 to all 
K to all 
D1 to D2 
D3 to D4 
D1 to all except D2 
D2 to all except D1 
D3 to all except D4 
04 to all except D3 

All 45 lb/sq.in. 

All Width: 

All Group C; t: 
Eb2=2850Vdc; 
Eb3=6600Vdc 

P1 Light=15 ft.L. 
1b3=30uAde 

4.12.7.2 Spot Position: 

4.12.7.3 Spot Displacement: 

4.12.9 Grid Cutoff Voltage: 

C: 
C: 
C: 
C: 
C: 
C: 
C: 
C: 

P2, P7 

7.9 uuf 
5.8 uuf 
3.1 uuf 
1.3 uuf 
6.1 uuf 
6.1 uuf 
5.0 uuf 
5.0 uuf 

1 mm 

500 --- hr". 

JAN-5ADP1, 5ADP2, 5ADP7 
Page 2 of 4 
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23 June 1955 

Type 
Ref. Test Phosphor Conditions kin. Max.  

4.11.4 Life Test End Point: P1 Light=11ft.L. 
Line Width "A" Width: .75 mm 
Line Width "B" Width: --- .85 mm 
Modulation 46 Ec: 45 Vdc 

P2, P7 1b3.37.5uAdc 
Line Width "A" Width: 
Line Width "B" Width: 
Undulation ei Ec: 

.8 mm 

.9 mm 
55 Vdc 

4.9.5.1 *Torque: All 

Total Scan: P1 Focused Trace; 44 — in. 
Light=15 ft.L;Note 5 

P2, P7 Focused Trace; 44 --- in. 
Ib3=50uAdc;Note 5 

Pattern Distortion: All Note 3 

Note 1: 

Note 2: 

Note 3: 

Note 4: 

Note 5: 

Note 6: 

Persistence is specified as the cbl value as measured for P7 screens (Radiation 
Laboratory Report No. 62-7, pp. 24, 25, dated 14 May 1943) at a Q of 20, corrected 
for an area of 50 sq. cm. to make the readings obtained comparable with the cbl 
value for P7 screens under the standard reference conditions. The cbl value shall 
not be less than 370 cb. 

See Final Report of Naval Material laboratory on Lab. Project 9032-11.2, Part 1, 
26 June 1952; Primary Replica Standard for P7 Screens. 

With a raster pattern the size of which is adjusted so that the widest points of 
the pattern just touch the sides of a. square, 3.075 inches on a side, no point on 
these pattern sides will lie within an inscribed square, 2.925 inches on a side. 

Measure Line Width "B" at a distance from the center of the screen equal to 1/3 
of the maximum bulb diameter. The applied astigmatism voltage shall be equal to 
zero volts. 

i2 1/8 inches scan from tube face centers to extinction points of focused trace. 

Reference specification shall be of the issue in effect on the date of invitation 
for bid, 

JAN-5ADP1, 5ADP2, 5ADP7 
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B 
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4- 32 

4-16 16-3 +1 
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23 June 1955 

CV5035 

Note 1: The minimum useful screen diameter shall not be less than 2-1/4 inches. 

Note 2: The bulb shall be type J42K. 

Note 3: The base shall be a medium shell diheptal 12-pin (812-37) base. 

JAN-5ADP1, 5ADP2, 5ADP7 
Page 4 of 4 



TYPE OF VALVE -
DEFLECTION -
FOCUS 
ENVELOPE 
SCREEN 
PROTOTYPE - 

Cathode ray tube 
Electrostatic, symmetrical 
Electrostatic 
Glass 
BY8 
5ADP7 

MARKING 

See 10001 
Add:- 5ADP7Serial No.  

BASE 

BS448 - B14A 

     

RATINGS  

  

Note SIDE CONTACT 

BS448 - CT7 

    

     

     

     

Heater Voltage 
Heater Current 
Anodes 1 and 3 Voltage Max. 
Anode 2 Voltage Max. 
Anode 4 Voltage Max. 

NA 6.3 0.6 
(k1 2.85 
(kir 1.1 
(kV) 6.6 

TYPICAL OPERATING 
CONDITIONS  

Anodes 1 and 3 Voltage 
Anode 2 Voltage 
Anode 4 Voltage 
Sensitivity, a plates 
Sensitivity, y plates 

1 Heater 
2 Cathode 
3 Grid 
4 Internal 

connection 
5 Anode 2 a- 2 
6 No pin 
7 yi Plate 7- 1 
8 y2 Plate y2 
9 Anodes 1 and 3 al, a3 
10 x2 Plate x2 
11 al Plate at 
12 No connection - 
13 No pin 
14 Heater 
Side Anode 4 a4 
Contact 

2.0 
0.45 
4.0 
0.4 
0.55 

(kv 
(kV 
(kV 

(mm/V 
(mm/V 

DIMENSIONS 

See pages 5 and 6 

NOTES 

A. The Joint Services Catalogue Number is 5960-99-000-5125 

CONNECTIONS  

Electrode Pin 

Page A (No. of pages:- 2 + 6) VALVE ELECTRONIC  

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT CV5I25 
Specification AD/CV5125incorporating NIL- SECURITY 

Issue 1 Dated 1.10.63 E-1/689C SPECIFICATION VALVE 

To be read in conjunction with B5448 Unclassified Unclassified 
11001 and 11006 

(204677) CV5125/1/A 



CV5I25 Page B 

TESTS 

The tests included in Specification MIL-E-1/689C for 5ADP7 shall apply 
with the exception of the "Persistence" and "Screen" tests. 

The following Persistence test shall be added under the heading 
"Qualification inspection":- 

With a raster of convenient size adjust Vg for a screen brightness of 
10 foot-lamberts when measured through a Wratten 15 colour filter. After an 
exc =tion time of 60 seconds the time to decay to 0.05 foot-lamberts shall 

less then 10 seconds or more than 30 seconds. 

11111Pr'  "The maximum limit for "Deflection factor (P2, P7) 
11117; under Lcceptance inspection, part 2 (design) is to 
be disregarded and a limit of 67 Vdc/in. applied in 
lieu."1 

CV5125/1/B 



C v I 25 MIL-E-1/689C 
25 August 1960  

SUPERSEDING 
MIL-E-1/889B 
23 June 1955 

MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, CATHODE-RAY, ELECTROSTATIC DEFLECTION AN6 FOCUS 

JAN-5ADP1, 5ADP2, 6ADP7 

This specification sheet forms a part of the  
latest issue of Military Specification MIL-E-1. 

DESCRIPTION: With post accelerator 

ABSOLUTE-MAXIMUM RATINGS: 
Eb3 

Parameter: Ef Ecl ed Ebl Eb2 Eb3 Rg Zd IS-2 Ehk Alt. 
Unit: V Vdc Vdc Vdc Vdc Vdc Meg Meg Ratio Vdc ft 
Maximum: 8. 3i10% 0 550 1,100 2, 850 8, 800 1. 5 1.0 2.3 /180 50, 000 
Minimum: P1 --- -200 --- 1, 500 1,500 --- --- --- 

P2, P7 --- -200 --- 1, 500 3,000 

TEST CONDITIONS: P1 6.3 Adjust Focus 1, 500 3, 000 --- 
P2, P7 6.3 Adjust Focus 2,000 4,000 

PAR. NO. TEST CONDITIONS 
AQL 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL SYMBOL 

LIMITS 
UNIT 

Min Max 
General 

3.1 Qualification Required for JAN 
marking 

--- --- --- --- --- --- 

3.6 Performance (See note 1) --- --- --- --- --- --- 

4.5 Holding period --- --- --- --- ...I... _ _- 

4.6.1 Cathode-ray tubes --- --- --- --- --- --- 
(preheating) 

4.9.18 Container drop Required (see note 2) --- --- --- --- --- --- 
and 

4.9.18.1.2 

Qualification 
inspection (see 
Lkits21 

4.9.11 Pressure 45 lb/sq in. --- --- --- --- --- --- 

4.9.12.1 Low-pressure 
voltage breakdown 

t7i4 mm Hg 
(see note 3) 

--- --- --- --- --- --- 

4.9.19.8 Cathode-ray 
vibration 

--- --- width --- 1 mm 

4.10.14 Direct inter- gl to all --- --- C --- 7.9 uuf 
electrode k to all --- --- C --- 5. 8 uuf 
capacitance D1 to D2 --- --- C --- 3.1 uuf 

D3 to D4 --- --- C --- 1.3 uuf 
D1 to all except D2 --- --- C --- 6. 1 uuf 
D2 to all except Dl --- --- C --- 6.1 uuf 
D3 to all except D4 --- --- C --- 5. 0 uuf 
D4 to all except 133 --- --- C --- 5.0 uuf 

4.12.3.4 Neck and bulb --- --- dia --- 2.25 in. 
(electrostatic types) 

4.12.4.1 Cathode illumination --- --- --- --- --- --- 

4.12.10.2 Focusing voltage, 
zero-bias (P1) --- --- Ebl 300 515 Vdc 

(P2, P7) --- --- Ebl 400 890 Vdc 

Page 1 of 6 JAN-5ADP1, 2, 7 
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MIL-E-1/689C c v512-5 
PAR. NO. TEST CONDITIONS 

A 
(PERCE

QL 

DEFECTIVE) 
INSPECTION 

LEVEL SYMBOL 
LIMITS

NT UNIT 
Min Max 

Qualitioation 
insvection isee 
note 2) - (Contd) 

4.12.11 Deflection factor (P1) 1D2; Eb2 = Eb3 = -.- --- DF 32.5 39.5 Vdc/in. 
1, 500 Vdc 

(P2, P7) 1D2; Eb2 - Eb3 .. --- ..... DP 43 53 Vdc/in. 
2, 000 Vdc 

4.12.11 Deflection factor (P1L3D4; Eb2 • Eb3 - --- --- DF 24. 5 30.6 Vdc/in. 
1, 500 Vdc 

(P2, P7) 3D4; Eb2 - Eb3 • --- --- DF 32. 5 40.6 Vdc/in. 
2, 000 Vdc 

4.12.12 Deflection-factor 
uniformity 

--- --- --- --- 2. 0 % 

--- Persistence (See note 4) --- --- --- --- --- --- 

Acceptance inspectior 

\ \ 
part 1 (production? 

4.12.1.2 Voltage breakdown --- --- --- --- 

4.12.1.3 Voltage breakdown --- --- --- --- 
. (electrostatic types) 

4.12.2.1 tGas "cross" (P1) Light = 15 ftL --- --- --- --- 
(P2, P7) lb3 = 50 uAdc --- --- --- --- 

4.12.5.1 Blemishes --- --- --- --- 

4.12.5.2 t Light output (P1) light 15 --- ftL 

4.12.5.3 Modulation (P2, P7) 1b3 = 50 uAdc AEc --- 55 Vdc 

4.12.7.2 Spot position --- --- 18 mm 
(electrostatic 
deflection) (See > note 5) > II 

4.12.7.3 Spot displacement displ --- 10 mm 
(leakage) 

4.12.9 Grid cutoff voltage 
(P1) Eco -34 -56 Vdc 
(P2, P7) Eco -45 -75 Vdc 

4.12.13.2 Grid No. 1 leakage --- --- --- --- 

4.12.13.5 Grid No. 2 leakage --- --- --- --- 

--- Total scan (P1) sed15tr
ft
aLce; 

fight 
--- 4-1/4 --- in.  

(see note 6) 
(P2, P7) Focused trace; --- 4-1/4  --- in. 

Ib3 = 50 uAdc 
(see note 6) 

--- Pattern distortion (See note 7) 
. .. --- --- --- --- 

Acceptance inspection, 
part 2 (design) 

4.9.5.1 Base pin solder 
depth (rigid 
leads) (torque) 

6. 5 L6 --- --- --- --- 

4.10.8 Heater current 8. 5 L6 If 540 660 mA 

rAN-5ADP1, 2, 7 Page 2 of 8 



C V512. 5 MIL-E-1/68111C 

PAR. NO. TEST CONDITIONS 
AQL 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL SYMBOL 

LIMITS 
UNIT 

Min Max 

Acceptance inspection, 
part 2 (desian) - 
(Contd) 

4.12.1.1 Electrode currents Ecl = 0 6.5 L6 lbl -15 10 uAdc 
(anode No. 1) 

4.12,1.1 Electrode currents 
(cathode) (P1) Light = 15 ftL 8.5 L6 lk --- 1, 000 uAdc 

(P2, P7) Ib3 = 50 uAdc 6.5 L6 1k --- 1, 000 uAdc 

4.12.3.1 Base (electrostatic 
types) 

1D2; pin No. 5 6.5 L6 --- --- --- --- 

4.12.3.2 Side terminal 1D2 8.5 L6 --- --- --- --- 
(electrostatic 
types) 

4.12.3.5 Neck and base 6 . 5 L6 --- --- --- --- 
(electrostatic 
types) 

4.12.3.7 Angle between traces 8.5 L6 --- 89 91 degrees 

4.12.4.2 Stray emission Eb2 = 2, 850 Vdc; 8.5 L6 --- --- --- --- 
(conventional types) Eb3 = 6, 600 Vdc 

4.12.5.3 Modulation (P1) Light = 15 ftL 6.5 L8 Apc --- 45 Vdc 

4.12.5.4 Screen (P7 types) 6.5 Le --- ___ --- --- 

4.12.6.1 Line width A (P1) Light = 15 ftL 8.5 L8 width --- 0.75 mm 
(electrostatic 
deflection) (P2, P7) Ib3 = 50 uAdc 8. 5 L6 width --- 0.8 mm 

4.12.6.1 Line width B (P1) Light = 15 ftL 6.5 Le width --- 0.80 mm 
(electrostatic (see note 8) 
deflection) (P2, P7) Ib3 = 50 uAdc 8.5 L8 width --- 0.90 mm 

4.12.10.1 Focusing voltage at 
cutoff (P1) 6. 5 L6 Ebl 345 515 Vdc 

(P2, P7) 8.5 L8 Eb1 460 690 Vdc 

4.12.11 Deflection factor (P1) 1D2 8.5 L6 DF 40 50 Vdc/in. 
(P2, P7) 1D2 8. 5 L8 DF 54 56 

--- 
Vdc/in. 

4.12.11 Deflection factor (P1) 3D4 6. 5 L8 DF 30. 5 37. 5 Vdc/in. 
(P2, P7) 3D4 8. 5 L6 DF 40. 5 50 Vdc/in. 

4.12.13.1 Heater-cathode 
leakage 

6. 5 L8 --- --- --- --- 

Acceptance inspection, 
part 3 (life) 

4.11 Life test --- --- --- --- --- --- 

4.11.1.2 Cathode-ray tubes Group C; Eb2 = --- --- --- --- --- --- 
2,850 Vdc; 
Eb3 = 6, 600 Vdc; 
t= 500 hr 

(P1) Light = 15 ftL --- --- --- --- --- --- 
(P2, P7) 1D3 = 30 uAdc --- --- --- --- --- --- 

4.11.4 Life-test end points Light = 11 ftL --- --- --- --- --- --- 
(P1) Line width A --- --- width --- 0.75 mm 

Line width B --- --- width --- 0. 85 mm 
Modulation --- --- AEc --- 45 Vdc 

(P2, P7) Ib3 = 37.5 uAdc --- --- --- --- --- --- 
Line width A --- --- width --- 0. 8 mm 
Line width B --- --- width --- 0. 9 mm 
Modulation --- --- AEc --- 55 Vdc 

Page 3 of 6 TAN-5ADP1, 2, 7 



MIL-E-1/6  C C v 512 5 

PAR. NO. TEST CONDITIONS 
AQL 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL 

SYMBOL 
 LIMITS 

UNIT 
Min Max 

5. Preparation for 
delivery 

(See note 9) 

NOTES: 

1. All tests listed in 3.6 are applicable except 4.8, 4.9. 1. 1, 4. 9. 8, 4.9, 20. 1, 4. 9. 20. 2, and 60.1 of Appendix B. 

2. All tests listed hereon except container drop shall be performed during qualification inspection; however, the 10 tests listed 
under qualification are normally performed during qualification inspection only. 

3. This test is made with maximum rated voltage (Egl maximum negative voltage) applied to the base pins. 

4. Persistence is specified as the cbl value as measured for P7 screens (Radiation Laboratory Report No. 62-7, pages 24 and 25, 
dated 14 May 1943) at a Q of 20, corrected for an area of 50 sq cm to make the readings obtained comparable with the cbl value 
for P7 screens under the standard reference conditions. The cbl value shall be not less than 370 cb. 

5. The AQL for the combined defectives for attributes in acceptance inspection, part 1 (production), excluding inoperatives, 
mechanical, and blemishes, shall be 1 percent. 

6. The scan from the tube face centers to the extinction points of focused trace shall Z2-1/8 inches. 

7. A raster pattern shall be adjusted so its widest points just touch the sides of a 3. 075-inch square. No point on the pattern sides 
shall be within an inscribed 2.925-inch square. 

8. Measure line width B at a distance from the center of the screen equal to 1/3 of the maximum bulb diameter. The applied 
astigmatism voltage shall be equal to zero volt. 

9. Tubes shall be prepared for domestic or overseas shipment, as specified in the contract or order, in accordance with 
Specification MIL-E-75 and appendix thereto. 

10. Production lots shall be suitably identified. 

11. Referenced documents shall be of the issue in effect on the date of invitation for bids. 

JAN-5ADP1, 2, 7 Page 4 of 6 



Cv512.5 

FLAT 
FACE 

G 

KEY 

BASING DIAGRAM 

BULB 
J42 K 

I 

MIL-E-1/889C 

POST ACCELERATOR 
(BULB CONTACT) 

Figure 1. Outline drawing. 
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MIL-E-1/689C CV5/2.5 

DIM. 
AQL 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL 

 LIMITS 

Min Max 

QUALIFICATION INSPECTION 

E --- --- 10. 281 nom 

1 --- --- 27.813 R nom 

K --- --- 0.875 nom 

L Bulb contact: 11-22 
M Base: 812-37 

ACCEPTANCE INSPECTION, PART 2 (DESIGN) 
A 6.5 L6 16. 563 16. 938 
B 6. 5 L6 5.156 dia 5. 344 dia 

C 6.5 L6 1.938 dia 2. 063 dia 

D 6. 5 L6 2.250 R --- 

F 6.5 LB 6.000 6.500 
G 6.5 L6 2.063 2. 563 

H 6.5 L6 --- 10*  

NOTES: 
a. All dimensions in inches,unless otherwise specified. 
b. Useful screen radius. 

JAN-5ADP1, 2, 7 Figure 1. Outline drawing.  -- Continued 
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SECURITY 

SPECN.TVALVE 

Unclassified Unclassified 

TYPE OF VALVE Magnetron, pulsed, fixed frequency 
with integral magnet. 

CATHODE Indirectly heated 

ENVELOPE Metal-glass 

MARKING  

See K.1001/4. 

Additional marking 6027 

PROTOTYPE 6027 

RATINGS 
NOTE 

CONNECT IONS 

Heater voltage nominal (V) 

Heater current nominal (A) 

Operating frequency nominal (Mc/s) 

Max. pulse voltage (kV) 

Max. pulse current (A) 

Max. mean input power (V10 

Max. pulse length 
c"3) 

Max. duty cycle 

Max. frequency pulling (ft/s) 

See drawing on page 3. 

MOUNTING POSITION 

Any 

NOTES 

A. For warm-up time and heater voltage during operation see Note 1 on Page 2. 

B. The valve is intended for convection air cooling; the anode temperature 
should not be allowed to exceed 12010. 

6.3 
0.5 

9345 
to 

9405 

8 

8 

80 

2.5 

.0025 

15 

A 

B 

DIMENSIONS 

See drawing on page 3. 

Specification AD/CV.5135 incorporating 1421,-E-1/495A. 

Issue No. 2 dated 4.8.61. 

To be read in conjunction with K.1006. 

PAGE A (No. of pages 1 + 3) 

SERVICES VALVE TEST LABORATORY 

VALVE ELECTRONIC  

CV 5135 

 



CV 5135 
MIL -E -1 /49 5A 
17 April 1 95 7 
SUPERSEDING 
MIL-E-1 /4£6 
20 November 1953 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, MAGNETRON, FIXED FREQUENCY, PULSED WITH INTEGRAL MAGNET 

JAN-6027 

This specification sheet forms a part. of the latest issue of Military.Specification KL-13-1. 

Ratings:  
Absolute 
Maxie m: 
Ninimum: 

Ef *PI 
V kv 

6.310% 8.0 
6.0 

ib 
a 
8.0 
3.5 

Pi 
kw 
64 
21.0 

Pi 
W 
80 

tIC 
see 

120 

Du 

.0025 

tp 
us 
2.5 

Anode I 
00 
120 

Alt. 
ft 

10,000 

Note 1 

Mounting Position: Any 
Cooling: Convection air cooled **Cathode: Unipotential cocide coated 

For adscellaneote requirements see Paragraph 3.3 Inspection Instructions for Electron Tubes. 

Ref. Test Conditions Max. 

3.1 Qualification Approval: Required for JAN Narking 

4.5 Holding Period: t = 168 hours (min.) 

4.9.13 Pressurising: 45 psi absolute (min.) 

4.9.2 Dimensions: Per outline 

4.9.18.1.8 Carton Drop: (i) Package Group 9; 
Carton Size A 

4.9.19.1 *Vibration: No Voltage 

4.9.19.2 **Vibration: No Voltage 

4.10.8 Heater Current: If n 6.3V;tk=120(min.) If: .43 .60 A 

4.16.1 **Cooling Per outline 

4.16.3 Oscillation (1): 

Coupling: 

Standing Wave Ratio: 

UG-4.00 

gir=1.15/1 (sax.) 

4.16.3.2 Neater: Ef=6.3V;Note 1; 
tk=120(min.) 

4.16.3.3 Pulse Characteristics: tp = Du=.001; 
rrve6Okeins (min.); Note 3 

4.16.3.4 Average Anode Current: Ib=7.5 side 

4.16.3.5 Pulse Voltage: epy: 6.4 7.4 kv 

4.16.3.6.1 Power Output: t:300 (max.) Po: 18 — W 

4.10.7.3.1 Frequency: Temp. of Anode Block F: 9345 9405 IN 
40% 50C; Note 5 

4.16.3.7 IF Bandwidth: Ib=6.7.5mAdo B.W.: IN 
tp 

*Dynamic Impedance: Ib=5.5-7.5mAdc Aepy: .20 kv 

Stability: Note 4 M.P.: .25 % 

Z.21793 Page 1 of 3 JAN-6027 



MIL-E-1/495A CV 5135 
Ref. Test Conditions Min. Wax. 

4.16.3 oscillation (2): 

--- Coupling: LE-40A/II 

--- Standing Wave Ratio: ces1.15/1 (mu.) 

4.16.3.2 Heater: Ets6.3V;Note 1, 2 

4.16.3.3 Pulse Characteristics: tp-l.(.1 us; 
Du=.002; 
rro.60 kv/us (min); 
Note 3 

4.16.3.4 Average Anode Current: Ibr7.0 mid* 

4.16.3.5 Pulse Voltage: spy: 6.0 7.0 kv 

4.16.3.7 RFRancbridth: Ibx7.0mAdo B.W.: --- la MB 
tp 

4.16.5 Pulling Factor: Iba7.5mAdc;Osc.(1) Li?: --- 15 Mc 

4.19.14 *Mersa Factor: Note 5 AF/ AT: --- —.25 we/°c 

4.9.15 **Los Temperature tkw180(amic.); 
Operation: Note 5 

4.11 Life lbst: Efw3.0V;Gromp D; t: 250 --- hrs 
Dec. (2) 

4.11.4 Life ibet Rod Point: Osc. (1) Pos 13.5 --- if 
B.W.: --- 3.0 Ns 

F: 9345 9405 No 
M.P.: --- 1.0 % 

Note 1: The cathode heating time shall be a minimum of 120 seconds at temperatures greater than OPC and a minimum 
of 180 seconds at temperatures between 0°C and -550C. For duty cycle greater than .001, reduce heater 
voltage according to manufacturer's recommendations. 

Note 2: Reduce heater voltage to 4.5 volts three seconds after applying high voltage. 

Note 3: The rate of rise of the voltage pulse shall be measured according to the Radiation Laboratory standard 
practice using a pulse differentiator. (MIT Report No. 523) 

Note 4:  Stability shall be measured in terms of the average number of output reline missing, expressed as a 
percent of the number of input pulses applied during the period of observation. Pulses, due to any 
causes, are ocoeidered to be "missing" if the r.f. energy is less than 70 percent of the energy level 
in the frequency range of 9345 to 9405 megacycles. The number of missing pulses shall not exceed 1/4 
percent of the applied pulses during any consecutive 5 minute interval of a 15 minute test period. 

Note 5: The anode temperature shall be measured at the point indicated on the outline drawing. 

Note 6: Reference specification shall be of the issue in effect on the date of imitation for bids. 

11114-6027 Page 2 of 3 



r-0-.1  SEE, NOTE 

REFERENCE PLANE "S' 

THE CENTER OF THIS T-10 
HOLE IS TO SE

■ii.004 OF REFERENCE 
WITHIN  

PLANE 0 

MAKE MODE TEMPERATURE 
MEASUREMENTS AT THIS 

,LN POINT ON ROUND ANC= OUR- 
L.7, FACE SETWEEN RADIATOR SEE 

FIN YID POLE PIECE NOTE 10 

-"1 

AWYI, /44A0V.Vio4 

O 
STANDARD SINGLE CONTACT 
MINIATURE BAYONET LAMP r  
SAGE. SEE NOTE S 

4 HOLES 

O 
L 

ri 

O  

COPPER FINS 
FOR COOLING 

RECOMMENDED 
D RECTION OF 
AIR SLAST 

HOLES TO SE ON 
INDICATED CENTERS 
WITHIN .005 

S 4 IN 

REF 

A 

DIMENSION 

C 1701.003 DIA' 

D 173 COI DIA 

I e t 
12110*A04 

1220 * .004 
SH MAX 

F 
I 

1.00 MAX 

K 
• ' 

11, 
E  MIN 

31"X 

2 MAX 
Se 1 MAX 

4.00 MAX 

ito 
*IV 

1.220 

Se 

*Is 
*T 

I MIN 

MAX MAX 

CV 513 5 MIL-E-1/495A 

NOTE 
REFERENCE PLANE PASSES THROUGH THE CENTERS OF THE TWO TOP HOLES 
OF THE MOUNTING PLATE AS SHOWN ANS IS PERPENDICULAR TO PLANE 'A' 

NOTE 2: 
REFERENCE PLANE "C" PASSES THROUGH THE UPPER LEFT HOLE ON MOUNTING PLATE 
AS SHOWN AND IS MUTUALLY PERPENDICULAR TO PLANES 'e AND '9' 

*NOTE 3: 
SURFACE 'A' WITH TUNE RESTING ON A FLAT SURFACE, A FEELER GAUGE .020 THICK 
AND I /S WISE SMALL NOT ENTER MORE THAN IA AT MIT POINT. 

NOTE 4 
THE POSITION OF WAVE GUIDE HOLE IS NOT SPECIFIED ON THIS DRAWING SINCE TUBES 
ARE TESTED AND USED INTO COUPLER US-40A/U.  

**NOTE 3. 
SURFACE "e AMP INTERIOR SURFACES OF WAVE GUISE SMALL SE PLATED 10 MSI OF 
GOLD OR 30 MIll OF SILVER. 

NOTE 0: 
ALL METAL SURFACES EXCEPT SURFACE 'e AND TIE SMONET SASE SHALL SE PAINTED SLACK. 

*NOTE 1. 
THE AXIS OF THE FILAMENT LEAD PROTECTOR MUST SE WITHIN 1* OF A NORMAL TO 
REFERENCE PLANE 'C'. 

*NOTE S. 
THE CLEARANCE BETWEEN THE INSIDE SURFACE OF THE PROTECTOR AND THE 3/0 DIAMETER 
CYLINDRICAL SURFACE OF THE BAYONET SASE SHALL NOT SE LESS THAN 1/11. 

NOTE 9' 
THIS AREA IS OASKETED FOR PRESSURIZING WAVE GUIDE OUTPUT AS WITH COUPLER U0-40A/U 

**NOTE 10: 
SOFT SOLDER TO SE USED. AS AN ALTERNATE, TIP OF SCREW MAY SE SOLDERED. 

Page 3 of 3 JAN-6027 



Page 1 (No. of Pages - 5) 
MINISTRY OF SUPPLY CLRD/BRE VALVE ELECTRONIC 

CV5 14 3 
Specification m08icv5143 
Issue 1 dated 21st Ocstober, 1958. 
To be road in ceiginnetica with 13.8.1148, 11.8.1409 and Kum excluding 

elapse 5.2 

IEGEIMOL 

pecificaticg ay 

UNCLASSIFIED UNCLASSIFIED 

TYPE OF VALVE - High Speed Decade Scaling Tsbe MAME 

CATHODE • Cole See 21001/4 
ENVELOPS • Glass - unmetellised 

PROTOTYPE 4 0C100 UK 
se44808-wm 

MAR 
(All limiting values are absolute) COMECTICNS 

Note Pin Electrode 

Ilex. Counting Speed (digitifisee) 20,000 1 Common Cathodes k149 
Nanhaintaining Voltage at 800 (V) 215 2 Third Guides 0O3 
Min. Anode Current (tuA) 700 3 First Guides am 
Utz. Anode Currant (itil) 1.200 4 Anode a 

lieu Striking Voltage (V) 420 A 5 Not Connected N.C. 
Nat. P.D. between Guides and Cathodes (1) 180 6 Output Cathode ko 

NU. brat Signal 7 Output Third Outdo OD3e 
Sine wave drive (Vans) 100 8 Second Guides CD2 

Rectangular pulse drive (V) 4194 
=Ma 

See 21001 Al/D1 and 
Drawing on Page 5 

TYPICAL OPERATING CONDITIONS Dimension (am) Mtn. Max. 

Pulse Sine Wave L 81.5 88.5 
Drive Drive 8 27.5 29.5 

C 28.0.9 
Supply Voltage 01 475 475 
Anode Resistor (Kohms) 330 330 C MOWING POSITION, 

Signal Anal tude (V) -(140°) 65-100 Any 
( -12) 

Pulse Duration (ewe) 25 
Positive Guide Bias Voltage (11 +72̀+12 OW 
Bias Voltage to (V) 415 -15 B 
Forced Resetting Pulse (V) -140 -140 
Output Cathode Load (kohos) 82 82 

Ma 
A. Measured with normal room illusdnation (5450 foot candles). 

H. Output Cathode mist not rise higher than .107 with respect to communed oat odes. 

C. To reduce the effect of stray capacity to &minimum it is essential that the anode resisters be wired 
not more than} inch from tag 4 on the valve holder. 

Joint Services Catalogue Number  

0V51431Ill 
Z.17978.R. 



CV5143 Page 2 

To be Carried out in addition to those applicable in 81001 and in the specification order 

Test 
(Notee 1 and 2) 

Test Conditions AC1. Inane 
 Level 

Limits 
Units 

Win. Wax. 

a Time to strike and position 
of discharge. 

Va(b) = 42DV .111; RL = 330K 4,1016 
Test is performed between 

100% - 10 Secs 

Anode and Output Cathode 
(Note 4). 

b Insulation 170 volts shall be applied be- 
tween each electrode and all 
others connected together in 

100% 100 - hams 

Parallel. 7 Tests. 

o Scaling Mama (1) Va(b) = 440v Notes 3 and 5 100 

d Scaling Accuracy (2) Va(b) = 510v Notes 3 and 6 100 

e Life (contiguous) See circuit on page 3. IC 

Life Test End Point 
1000 Minna Note 7 6.5 
Scaling Accuracy (1) 
Scaling Accuracy (2) 

ME= 

1. Tests a,b,c, and d above shall be applied directly after completion of manufacture. 

2. After the completion of tests listed in Note I above all valves shall be held for at least 4 weeks 
during which no tests or ageing processes shall be applied. 

3. Atter the completion of the holding period of Note 2 tests c and d as specified above shall be performed 
in order. 

4. K.1.9 electrodes to be disconnected. Valve to be in normal room illumination. (5-50 foot candles). 
See test circuit on page 4. 

5. After adjusting the value of Va(b) to the value sheen in test c above, arrange the glow to invest the 
output cathode (Ko). Apply 16 pulses, at a repetition frecpency of 20K p.p.s., as shown in figure 
2 on Page 4 to the circuit shown in figure 1. Check that the glow invests the appropriate cathode. 
Repeat this process four more times, when the glow should again invest Ko. 

Step the glow one position to K1 and apply a further five =trains' of pulses, when the glow  should 
again invest 14. 

If the glow does not occur on the appropriate cathode at any time during the 10 testa, the valve is 
to be rejected. 

6. Repeat the 10 tests described in Note 5 above with Va(b) adjusted to the value shown in test d above. 

If the glow does not occur on the appropriate cathode at any time during the tests, the valve is to 
be rejected. 

7. If three consecutive lots have satisfactorily completed 1000 hours life test subsequent lots shall 
only be tested for 500 hours. If any failures occur at 500 hours, testing shall revert to 1000 
hours test until three more lots have proved satisfactory. 

0V5143/1/2 



+72V±I% 
o  

SET ZERO 
SWITCH 

V a (0= 475V±1/0 

RL= 330K± 5% 

220 K 7 

0 

220 K 
220 K 

. 

Pagc.3. CV 5143 

LIFE TEST CIRCUIT 

TOLERANCES ± 20% UNLESS OTHERWISE STATED 

CV 5143/I /3 



150 V 
±2.5% 

220KA 
p A 

• 02).,,F 

INPUT 
8 
2 

82KA 22OKr. Q3/3 
din 

100p F 

FIG.1 

SCALING ACCURACY TEST. 

OVa 

0+72V 

Q3/3 330 KA 
IO0pF t % 

I-- 

1 M.A. 

220K _n. 

IO0pF 

VOLTAGE TOLERANCES ± iTa  
RESISTANCES & CAPACITANCE 
TOLERANCES ± 10% UNLESS STATED 

0  o o 

Q-18 V 

r4- 2 5,ps +574; 

-4.1 -  'As 4 
MAX. 

FIG. 2. 

CV5143 Page 4 
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OUTLINE DRAWING. 

DIMENSIONS IN m m. 
MAXIMUM ECCENTRICITY RADIUS IS .75mm. 

B 
27.5 MIN._  
29.5 MAX. 

i  
6-0—+ 0.5 (NOTE 2 I 1111 1111 1111 

L 81.5 MIN. 

88.5 MAX. 

60•5 MIN. 
67.5 MAX. 

NOTE I. 

ANGULAR DISPLACEMENT 

BETWEEN THE Ko  ELECTRODE 
AND BASE PIN Mc 6 ABOUT 
THE LONGITUDINAL AXIS TO 
BE 0°  ± 12°. MAX ECCENTRICITY 
RADIUS 15.75 mm. C 

4 * 
28 MIN. 
29.9 MAX. 

.• 
1...... 

C T/ 

NOTE 2. 

THIS DIMENSION IS DETERMINED BY THE ASSEMBLY JIGS.FACIUTIES MUST 

BE AVAILABLE FOR THESE JIGS TO BE CHECKED BY THE 

INSPECTING AUTHORITY AT WEEKLY INTERVALS. 

Page 5 C V 5 I 43 
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Page 1 (No. of Pages 3) 

MINISTRY AVIATICN VALVZ ELEarRcule  CV5242 

SPEOVICATICE N.O.A./OV5242 SECURITY 

ISSUE NO. 1 DATED 1.2.62 VALVE SPECIPICATICE 

To be read in conjunction with K.1001, BS.448 and P.S.11;09. Unclassified Unclassified 

TYPE OF VALVE - Lae Noise R.P. Grounded Cathode 
Triode Amplifier 

CATHODE - Indira  ably heated. 

MARKING 

K.10014. 

ENVELOPE - Glass 
BASE 

PROTOPYPE - A2599 (RE2ML. 6024.) 
BS•448/H9A 

Remus CST IONS 
(All limiting values are absolute) 

D& Electrode 
N0 

1 
2 

Grid 
Cathode 

g 
k 

Heater Voltage V 6.3 3 Cathode k 
Heater Current A 
Max. Anode Voltage (2;t31 

4. 
5 

Heater h 
Heater h 

Max. Anode Dissipation 1 2.5 6 Cathode k 
Max. Cathode Current ( 20.0 7 Cathode k 
Max. Heater Cathode Voltage (p_ 100 8 Orli g 
Mutue.1 Conductance 6a4TV 4 A,  04 9 Anode a 

DIMITSICNS 

See BS.448/B9A/2.1 
Size Ref. No. 2 

CAPACITANCES (DPI ETMENSIMS (mu) MIN. MAX. 

Cge (Nam.) 3.50 B WI Seated - 49 
One om. 0.70 B Height 
Cag Nam.  la B 

"C"Diam. - 22.2 

'Da Overall - 56 
Length 

NOTES 

A. Measured at Va (b) 180V, RL. 3.3 kAa , Rk. 68m.. 

B. Measured with a close fitting metal screen. 

C. Measured in a mutual conductance bridge, frequency 1 Ws, sex. input signal 
to grid 100 mV r.m.s. 

D. A Grounded Grid equivalent of this valve is Valve Type 04105. 

E. The Joint Services Catalogue Number is 5960-99-037-2097 

(9283) CV5242/1/1 



C V521-2 
TESTS 

Page 2 

To be performed in addition to those applicable in K.1001 excluding Clause 5.2 

TEST =MIMS:- unless otherwise stated 

Va . Rk 
(V)(b) ( RLKA.) (A) 
180 3.3 68 

Vh 
(V) 
6.3 

K.1001 Ref. 
Test Test Conditions 

AQL 
% 

Insp. 
Love 

Synr Limits 
Unit bol Min. Bogey max. 

 

Group A 

Anode Current 100% Ia 11.5 15.5 19.5 mil 

Anode Current Vgl = -4.0V 100% Ia - 2.6 nal 

Mutual Note 1 100% gm 10.5 14.0 17.5 m4/VI 
Conductance 

Reverse Grid Vg = -1.0V 
Current Rg = 500 k4). max. 100 -Ig - 1.2 

GrOU_PB, 

0.65 II Ih 0.27 0.30 0.33 Heater Current 

Heater Cathode 
Leakage Current Vhk 1 90V 0.65 II Dok - - 20 Axil 

Group C 

Noise Factor Freq. = 49 Ws. 6.5 - 1.7 dB 
Note 3 

Group D 

7.2 Base Strain No voltages 6.5 - 

AlII Capacitances Measured on a 
1 Mq/s bridge with 
valve mounted in 
a fully shielded 

Cin 2.8 3.5 4.2 

socket. Valve 
screened. 

Cag 0.9 1.1 1.3 pF 

See Note 2. Gout 0.50 0.70 0,90 pF 

Group B 
AIX/ 
2.5 

Electrical retest 
after 28 daps 
holding period 

100% 

Imperatives 0.5 - - 

Reverse Grid 
Current 

Rg 500s max. 0.5 - 1.5 pA, 

675242/3,/2 



DET. 

FIG./. 

TEST 
VALVE 

C.V5242 
(FIG 2) 

OSC. 

MIXER 

I . F. 

AMP. • 

CALIBRATOR 
UNIT.  

DIODE. Sta. 
NOISE 
GEN. 

NOISE FACTOR SCHEMATIC DIAGRAM. 

3.3K4% 

V OUTPUT. 

Va (b) 

NEUTRALISING 
C 

75A 
FROM -I NOIRE 
404. 

48.• 

HEAD AMPLIFIER VALVE TEST CIRCUIT. 

PAGE.a. C .V. 5242 
SZE 

1. Measured in a mutual conductance bridge, frequency 1 Ko/s; maximum 
input signal to grid 100m:V.rms. or any other approved method. 

2. Capacitance conmeetiess as follows:- 

CAPACITANCE H.P. L.P. N 

C IN 1,8 2,3,4,5,6, 
7,C. 

9 

C OUT 9 2,3,4,5,6, 
7,C 

1,8 

C ag 9 1,8 2,3,4,5,6, 
7,C 

3. To be measured in an approved circuit: See Figs. 1 & 2 below. 

C.V.5242/1/3 



CV 6005 
Specification LI.O.S./CV6005 
Issue 1. Dated 25.6.59. 
To be read in conjunction with K.1001, 
excluding clauses: 5.2, 5.3, 5.5, 5.6, 
5.8, 5.9, 5.12. 

SECURITY 
Specification Valve 
Unclassified Unclassified 

TYPE OF VALVE - Monitor Diode 

CAMODE - Indirectly Heated 

PROTOTYPE « VX9216 

IIIG 

See K1001/4 

HAM 

RATIlt 
_--.---- 

6.3 
1.2 
9,000- 

Note CONNECTIONS 

Heater Voltage 
Heater Current A 
Frequency Range (mc/s) 

Locating 
Collar - Heater & Cathode 

End Can ---,Beater 

A 
A 

D 
10,000 Centre Contact - Collector 

Max Permissible Peak (kW) 20 B 
Power Input 

Max: Permissible Mean 07) 18 TOP CAP 

See K1001/A1/D5.1 Power Input 
Max. Ambient Temperature 

(oc) 70 C DIZNSIONB ETC 
Max. Pulse Length (uS) 3 x 

See pages 3 - 9 incl. 

NOTES 
A. The heater voltage shall be adjusted, when the valve is running with an 

r.f. input, to a value 10A - 24 above that require& to maintain the diode 
output. 

B. In oertain approved ciroumstanoes the maximum pale:towable Peak Power may 
be higher than stated. 

C. The valve shall be mounted to allow free convection of the surrounding air. 

D. By using alternative mounts (which are not herein specified.), the diode 
will operate over the range 8000 - 11000 Mc,/s. 

1. In certain approved circumstances the maximum permissable pulse length 
may be greater than stated. Also, under approved ocnditiona,CV may 
be applied to the diode. 

CV6005/1/1  

12040 1. (No of Para 9) 
=WARY OF SUPPLT  VALVE E/I3CTRONIC 

2.19556. 



CV 6005 Page 2 

To be performed 
exoluding 11.4.2 

TESTS 

in K1001 in addition to those applicable 
(o) (d.), 11.4+3+ 

Test Conditions,Vn = 6.3+ .1 TESTS 
Limits 

11
• T 0 min. max. Tested 

Volts. 

a Ih (ArVe) 1.1 t.3 

b note 1 Hatching V.S.17.R. 1.2 100% 

o note 2 Contact Potential , 35 a 1 00;; 

d iiote 3 & 4 Peak Emission (Amps) 1i 1007 
• 

e Adjust output to 
100v peak across 

Input 11.9 kW ii,9kIt 10%,  

68ohms + 1g load. 
Note 5. 

,_—_ 

f Ho Voltages Shock, Hammer Yaohino 
angle = 25° T.A.  

'IES 

1. The valve shall be tested. in an approved holder and load at frequencies, 
8,975, 9,250, 94500, 9,750, 10,025 Mois each within + 25 Mo/s. The match 
of the approved. holder plus load will be oonsidered satisfactory if, when 
using the test fixture as shown on page 8, inserted. oorreotly in place of 
the valve as shown on page 3, the V.S.W.R. at the speoified frequencies is 
less than 1.2/1. 

2. Measured with a mioroameter with a total load resistance of 3,000 ohms 1 4%. 

3. A wain up time of 3 mina (Min) will. be allased. before oarrying out this test. 

4. VA = 700 + 50r pulse. 

5. The valve shall be tested in an approve& holder and. load, with an approved 
transmitter and. modulator test unit, at one frequenoy within the range 
9,000 - 9,500 Mo/s. The Duty cycle shall be 111250 + 2%. A. measurement 
shall be made with AL  = 6.3 + 0.1 V, and. then the heater shall be reduce& 

—above to a value not exoesking 24the level required to maintain the diode 
output. The diode output shall not ohange by more than + 2 volts, and the 
sensitivity shall still be within the stated limits. 

cv6005/1/2 



Page 3 CV SOOS 

SKETCH, TO SHOW VALVE IN HOLDER AND LOAD. 

V4  

LOAD 
PAGE 7 

H OLDER 
PAGE 4 

011 

vALvir 
ram 

CV 6005 J 1, 

(wAvaGuIDE) 
% INPUT j 

MEM 
,.11M1.:111,111... • 

■AI 



• 243t •NI 

PLAN VIEW 
SHOWING PLUNGER 

PLANE OF BASE 
OF LOAD 

K \I 

•451'•001 
DIA.  

am ma 

1-0110 t•OOS DIA. 

M 
O 
O 
♦1 

i 

CV 6005 Page 4. 
ALL DIMS IN INCHES. 

HOLDER ELECTRICAL SPECK' 

CV 6005/1/4 



Page 5 CV 6005 

LOAD, ELECTRICAL SPEC N• 

VALVE 
SEAT 

.130 ...1.:•010 WA. 

-13St001 DIA 

SO/SO IRON 
POWDER GRADE 
M.C. /MARCO. 

• 

i 
+I 
O 
O 
4 

+i 

PLANE OF 
CONTACT OF 

HOLDER 
•430(91111 

ALL DIMS. IN INCHES. 
A.s.. 

(a) THIS DRG. DOES NOT 
GIVE SUFFICIENT DETAILS 
FOR MANUFACTURING. 

(b) SEE ALSO MOTE I ON 
PAGE 2. 

CV 6005 /I /5 

7
•6

9
S

O
 t 
•  

66
 O

S 

low 



VALVE, OUTLINE. 

VALVE MUST BE 
TESTED FOR CONCENTRICITY 
BY ROTATION T ROI  
II IMF IN SLOT OF 
CONCENTRICITY JIG. 

( PAGE 9. ) 
.427±401 DI& 

0 
+1 

.2701%001 DIA. 

+ i.4 52-401  DI A  
4  i  
.....,f___i 1= 1.. • 
s 8 

9 +11 
o —.0 , .1.--- 

•f40±•005 DI A. 

P8t 

'427 tap! pit 

494- 401 DI A. 

•435± •001 

m  

a 

0 

an 

0 

V 

ALL DINS. IN INCHES. 

CV 6005 Page 6 

CV 6005/1/6 



LOAD, MECHANICAL SPEC 

• !fp t-(10$ 

I.157±-010 DIA. 

z 
0 
m 

pA 

CONCENTRICITY OF 
LOAD TORE TO AXIS .00S 

8 

2 

0 

• 

9 

ALL DIMS. IN INCHES. 

.430 INIL) DIA. 

DIA. 

Page 7 CV 6005 

CV 6005/1/7 



DUMIELL DRILLING JIG. 

DRILL 32 DIA. 

A 

NA DIA. 

2 HOLE 
DRILL PROM JIG 

• 
4:1 

0 
vo 

094 
3403 RAO. 

2 
4.1 
N 
0 • 

GLASS:•40DIAL 
11.3 MM. I /D 

.4117.4;11411 O/D. 

CV 4005 Pagt 

TEST FIXTURE FOR LOAD AND HOLDER. 
(SEE NOTE I, PAGE 2) 

int DIA. 

\t/ 
DUMSELL 

• 

p. 
ANODE 7.3 MM. 
L0.-010 WALL 

co 
, 'I • ow ; 

.03115p0375 INSIDE DIA. co . 
OF SORE. I A I N 

on 0 
e• iv on 

AU. DIMENSIONS IN INS. 1132EPT 
WHERE OTHERWISE STATED. 

CV 4005 /I /s 



,......••••••..r...........1...........s 

VALVE CONCENTRICITY JIG. 

-so° !ion 

-600 !-SOS 

All DIMS IN INCHES. 

    

41•1111,  

  

  

1 

   

    

I, 
. -.'"1----- 

1 i 

I 

Page 9 CV 6005 
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Page A (No of pages 1 + 3)  
MINISTRY OP AVIATION (R.R.E.) VALVE ELECTRONIC CV 6007 
Specification MQA/OV6007 

Issue 1 dated 11.12.59 

To be read in conjunction with K1006 
and with MIL-E-1/111B dated 14th May 1956 

SECURITY  

Specification Valve 
Unclassified Unclassified 

  

MARKING 1Let OF VALVE Thyratron, Hydrogen 

PROTOTYPE JAN. 3045 See K1001/4  
Add: 322k3C45 

RATING As on page 1 of CONNECTIONS AND 
MILF4-1/411B, "(a)" 
ratings only 

DIMENSIONS 

As MIL-E-1/111B 

TESTS As on pages 1,2 & 3 of PACKAGING 
112L-E+1/111B, "(a)" 
tests only K1005 

NOTES 

for, can be obtained from: 
Aviation, Castlewood House, 
1. 

A.A. Copies of the Ancilliary documents called 
The Secretary; TL5(b), The Ministry of 
77-91, New Oxford Street, London W. C. 

B.B. JOINT SERVICE CATALOGUE NO:- 

5960 - 99 - 037 - 2083 

007 A 
2.20431. 



MIL-E-1/111B 
14 May 1956 
SUPERSEDING 
MIL-E-1/111A 
20 May 1959 
MIL-E-1/138 
30 March 1953 

CV6007 

*Height: 4-1/2 in. min., 5-3/16 in. max. 
4-13/16 in. min., 5-3/16 in. max. 

*Diameter: 1-9/16 M. maximum 
**Cap: Small Metal C1-1 

Mounting Position: Any 
**Envelope: T-12 

**Cathode: (a) Coated Unipotential 
(b) Coated Unipotential 

**Base: both: Medium 4-Pin Low-Loss Phenolic A4-9 
Clamping: both: Note 5 

**Pin No.: both: 1 2 3 4 Cap 
Element: both: h k g h p 

k 

Page 1 of 3 JAN-3045, 8130 
(a) (b) 

Ratings:  
Absolute: 
Maximum: 

Minimum. 
Test Cond: 

Test Code: Ef epy epa 
both: Vac kv kv 

(a):  6.3{ 5% 3.0 3.0 
-10% Note 1 Note 2 

(b):  8.3{ 5% 3.0 3.0 
-109& Note 1 Note 2 

both: --- -- 5% epy 
both: 6.3 3.0 --- 

dik 
Ebb Ec egx egy lb lb tk dt 
Vdc Vdc v v a mAdc sec(min) a/us 

200 --- 35 45 — 750 
Note 3 

200 --- 35 45 750 
Note 3 

800 -- 120 
0 130 120 

Pb TA Cooling prr Alt 
'C -- pps ft 

0. 3x10 {90 Note 4 — 10, 000 

0.3x108 pa Note 4 --- 50, 000 

-50 — 
— --- 2800 

INDIVIDUAL MILITARY SPECIFICATION SHEET 

ELECTRON TUBE, THYRATRON, HYDROGEN 

7AN-3C45, 6130 

This specification sheet forms a part of the latest issue of Military Specification MIL-E-1. 

For miscellaneous requirements, see Paragraph 3.3. Inspection Instructions for Electron Tubes. 
Insp. 

Ref. 
LIMITS

Ref. Test Test Conditions AQ149) 
Level 
or 

Code 
SPE- Units 

Code MM. LAL Bogie UAL Max. ALD 

Qualification Approval Tests 

3.1 Qualification Approval: both: Required for 7AN Marking -- --- 

--- Cathode: both: Coated Unipotential ----- 

3.4. 

 

3 Base Connections: 

4.9.19.1 Vibration (1): both: No Voltages; F=12 to 50 
cps; Notes 8 and 7 

4. 9. 19. 2 Vibration (2): both: t = 30 (min); Note 7 

-- Operation (2): both: t=5.0 hours;TA=90' C;Note I 

--- Operation (4): (b): t=5.0 hours; Notes 8 and 9 

Measurements Acceptance Tests. Part 1: Note 10 

4.5 Holding Period: both: '96. hours 

4.10.8 

— 

Heater Current: both: 

tlnstantaneous Starting: both: epy=3000v(min)/ 

0. 65 If If: 2.0 -- — --- 2.5 --- Aac 

Notes 8 and 11 

4.10.17.2 DC Anode Voltage: both: Notes 8 and 12 0.65 II Ebb: -- -- --- -- 300 -- Vdc 

--- tOperation (1): both: epy=4. Okv(min); Notes 0.65 U egy: -- --- --- --- 130 --- v 
8 and 13 

- Emission: both: ik=35a(min):Prr=60PPs 0.66 II egk: — --- — --- 150 --- v 
*10%-tp.5. Ous*10%.tr= 
O. 5us max; Note 14 

4.9.1 Mechanical: both: 



MIL-E-1/111B CV6007 
Ref. Test Test Conditions AQL(%) 

—Insp. 
Level 

or 
Code 

Sym. 
LIMITS 

Units 
Min. LAL Bogie UAL Max. ALD Code 

4. 9.19. 3 

— 

— 

— 

— 

Measurements Acceptance Tests. Part 2 

6.5 

6.5 

6. 5 

6.5 

6. 5 

IA 

IA 

IA 

IA 

IA 

tad: 

dad: 

tj: 

egy: 

--- 

— 

-- 

-- 

— 

--- 

-- 

--- 

-- 

-- 

-- 

-- 

-- 

-- 

— 

0.6 

0.15 

0.02 

130 

— 

--- 

-- 

-- 

us 

us 

us 

v 

Bump: both: Angle = 20°; Note 7 

Anode Delay Time: both: epy=4. Okv(min);Notes 
8,13;t=120; Note 15 

Anode Delay Time both: Anode Delay Time; 
Drift: Note 18 

Time Jitter: both: ePY=1. 5kv max; Notes 8 & 17 

Operation (3): (b): t=5. Ominutes;Notes 8 & 9 

Ref. 
. 

Test 

Insp. 
Level 

Code 

De 
Allowable 

ectives Limits 
Code 1st 

Sample 
Combined 
Samples 'Min. Max. 

4.11 

4.11.4 

Acceptance Life Tests 

t: 

egy: 
Ebb: 

tj: 

500 

— 
— 
--- 

--- 

140 
750 

0.04 

hours 

v 
Vdc 
us 

Life That: both: Group B; Notes 8 and 18 

Life Test End Points: both: Operation (1) 
DC Anode Voltage 
Time Jitter 

4. 9.18.1. 6 

Packaging Requirements 

Container Drop: both: (d) Package Group 1; 
Container Size 7 

Note 1: For instantaneous starting applications where plate voltage is applied instantaneously, the power supply filter design shall be such 
that the maximum permissible epy is 3000v and shall not be attained in less than 0.04 seconds. 

Note 2: In pulsed operation, the peak inverse voltage, exclusive of a spike of . 05us max. duration, shall not exceed 1500 volts during the 
first 25 us after the pulse. 

Note 3: Driver pulse, measured at tube socket with thyratron grid disconnected: egy=175v(mm' ), time of ris0. bus(max), grid pulse 
duration=2. Ous(min). Impedance of drive circuits=1500 ohms (max. ) 

Note 4: Cooling of the anode lead is permissible, but there shall be no air blast directly on the bulb. 

Note 5: Clamping is permissible by the base and/or bulb in the area up to 2 in. above the top of the base only. 

Note 6: There shall be no pronounced resonance in the specified range. 

Note 7: There shall be no evidence of shorts of any kind resulting from this test. 

Note 8: The tube shall be tested in the test circuit shown in the attached drawing. Tests performed at repetition rates less than the 
resonant repetition rate shall be made with a hold-off diode in the charging circuit. The circuit constants shall be chosen so that 
at epy=3. Okv under resonant charging conditions, dik/dt=750a/us(min), ib=35a, tp=0. 6us IC% prr=3000 pps. 

Warning: These conditions are specified only for the purpose of determining circuit constants. The actual operating voltage and 
repetition rates for each test is specified in the conventional manner under the particular conditions or under the general 
test conditions, as the case may be. 

The grid pulse characteristics shall be 0us(max), tr=0. 5us(nin), Driver impedance=1500 ohms(min). 

Note 9: The tube shall operate satisfactorily in an evacuated chamber in which the pressure does not exceed 70 mm Hg absolute. 

Note 10: The AQL for the combined defectives for attributes in Measurements Acceptance Tests, Part 1, excluding Mechanical, shall be one 
percent. A tube having one or more defects shall be counted as one defective. MIL-STD-105, Inspection Level II, shall apply. 

Note 11: This shall be the first test after the holding period. The tube shall operate satisfactorily on push button starting within 3 attempts 
when the anode voltage epy is applied to the tube under test in such a manner as to rise from 0 to 3000v within 0.03 sec. (the filter 
in the rectifier shall be designed so that epy reaches at least 1500v within 0.015 sec). 

The intervals between successive attempts to instantaneously start the tube shall not be less than 10 seconds nor more than 30 
seconds. The tube failing to start within 3 attempts will be considered a failure. 

Page 2 of 3 
JAN-3C45, 6130 

(a) (b) 



PULSE FORMING 
NETWORK H.V 

D.C. SUPPLY 

TUBE UNDER 
TEST 

NON-INDUCTIVE 
RESISTORS FOR 
MEASUREMENT 
OF CURRENT PULSE 

DRIVE 
NON-INDUCTIVE 

RESISTOR 
cpoo 
OHMS 

CV6007 MIL-E-1/1llE 

Note 12: This test shall be conducted within 60 seconds after the Operation (1) test. 

Note 13: The tube shall operate continuously, for five minutes without evidence of arc-back or anode heating. 

Note 14: The positive pulse shall be applied to the grid of the tube. Measure the voltage between grid and cathode 2. 5us(max) after the 
beginning of the current pulse. The average voltage shall not rise during the last four microseconds. Plate floating. 

Note 15: Anode Delay Time (tad) - a time interval between the point on the rising portion of the grid pulse which is 26%of the maximum 
unloaded pulse amplitude and the point where anode conduction takes place. 

Note 16: During the interval between 2 minutes and 7 minutes of the Anode Delay Time Test, the change in anode delay time (Atad) relative 
to the tad value observed on the Anode Delay Time test shall not exceed the specified value. 

Note 17: The variation in firing time (t1) shall be measured at 501, of pulse amplitude and shall not be greater than the amount specified. 

Note 18: Life test shall be operated with the tube in a horizontal position and shall be shut down every ninety-six (96) hours for a sixty (60) 
minute interval. 

Note 19: Reference specification shall be of the issue in effect on the date of invitation for bid. 

Page 3 of 3 
JAN-3C45, 6130 

(a) (b) 



H 

C 

100 
90 

1500 

2.0 
350 
350 
300 
200 

250 
+90 
800 

Type of tube : Hydrogen thyratron, tetrode, rugged with flying leads 

Non simultaneous ratings (see Note A) 

ENS cathode heater voltage If. 
RES reservoir heater voltage Era. 
Peak forward voltage epy. 
Peak reverse voltage *pg. 
Mean anode current Ib. 
Peak anode current ib. 
Peak rate of rise of anode current 

Operation factor: epy x prr x ib 
Peak forward grid 1 voltage egy 1 
Peak forward grid 2 voltage egy 2 
Peak reverse grid i voltage egx 1 
Peak reverse grid 2 voltage eft 2 
Tube heating time tk 
Bulb temperature 
Ambient temperature 
Ambient pressure 

ENVELOPE 

Glass 

CAM* 
Unipotentidireetly heated 

PROTOTYPE 

Y18205 

MARKING 

See 1010134,44. 

CONNECTIONS 

See page 13 

DIMENSIONS 

Max. bulb length, including 
seal off pip, 115 mm. 
*Am diems 61 
See pass 13 for details 

DN. 

OD 

DIV 

Min.itax.f04, 

6.6 B 
6.6 B 
8.0 A 
8.0 7 

5.7 
5.7 

200 

120 

-55 
500 

Volts 
Volts 

kV 
kV 

Amps 
dib A/ps 
at 

NW kols 
volts 
volts 
volts 
volts 
WOOS 
°C 
0C 

Torr 

NOUNTING POSITION 

Any 

NATO STOCK NUMBER 

5960-39-037-2078 

Characteristics and Operating Conditions 

Min. Nom Max. Note 
EMS cathode heater current If for If = 6.3V Amps 4.5 5.3 
EMS reservoir heater current Ira for Era = 6.3V Amps 1.3 4•11 1.7 B 
Grid 1 unloaded pulse voltage V 200 OD 350 
Grid 2 unloaded pulse voltage V 300 N 
Grid 1 potential w.r.t. cathode V -10 OD +5 
Grid 2 potential w.r.t. cathode V -100 6111 -40 
Grid 2 pulse delay tgd 08  1.5 OM,  4.0 J 
Anode take over voltage kv 2.0 
Time jitter with AC on heaters tjao as 3 
Time jitter with DC on heaters tjde as DO 2 
Anode delay time tad, as 
Anode delay time drift Atad us 
Bulb temperature °C 80 Oar 

300 
50 

250 C 
Peak anode voltage, instantaneous start kr 7 
Peck reverse anode voltage 25 ps after pulse kY 
Recovery Time 

em 

a• SOP 

2.5 
i 

Page 1 (No. of pages: 13) 

MINISTRY OF AVIATION - R.R.E.  VALVE
cV.6015 

Specification MOA/C76015 SECURITY 

Issue 1, reprint A dated 4th Jan '65 Valve Specification 

To be read in conjunction with K1006 Unclassified Unclassified 

—+ Indicates a change 

(153463) cv6015(i0 



CV 6015 Page 2 

NOTES 

A. Paragraphs 3.2 and 6.5 of 11006 apply. 

B. Reservoir and Heater should normally be connected to a common voltage supply with 
tolerance +1%, -10%. 

C. The bulb temperature should be measured opposite the grid cylinder, as indicated 
on the outline drawing on page 12. 

The bulb temperature should be allowed to exceed 80°C when the tube is running 
with JET on. Excessive thermal inertia in the valve mounting should be avoided 
so that this temperature is rapidly reached after switch on. The life of the 
tube and its performance may be impaired if allowed to run for long periods 
with a bulb temperature of less than 80°C. 

D. Ambient temperature should be measured at a point three inches from the tube in 
the plane through the base. When the tube is inclined to the vertical, it should 
be measured at the lowest point consistent with the above. The surroundings 
of the tube should be such as to permit free convection of air over the bulb. 
Cooling of the leads is permissible, but there should be no direct air blast 
onto the bulb. 

E. For instantaneous start the peak anode voltage should not exceed 7.0 kv. The 
time taken to reach this voltage should exceed 40 milliseconds. 

F. For pulsed operations, the peak reverse anode voltage, exclusive of a spike of 
0.050 maximum duration shall not exceed 2.5 kv during the first 25 ps after 
the pulse. 

G. The primer drive pulse, measured at the tube socket with the primer grid 1 
disconnected should be : 

Amplitude (egy 1)*  
Rate of Rise 
Duration 
Overlap of Trigger Pulse 
Impedance of source 
D.C. Resistance 

200-350V relative to cathode) 
200-4 500V pSec.(26%-70.7% amplitude) 
2ySec. min (70.7% am,litude) 
0.5VSec. min. (70.7% amplitude) 
1200-2000 ohms (for the duration of the pulse) 
3000 ohms max. 

In applications where a jitter of the order of 1 nanosecond or less is 
required it is important that the grid 1 pulse should have an amplitude 
within the range 290v to 350v. 

The characteristics of the pulse shall be measured in accordance with 11006, 
Appendix E, pare 20. 

H. The trigger drive pulse, measured at the tube socket with the trigger grid 2 
disconnected shall be : 

Amplitude (egy 2) 
Rate of Rise 
Duration 
Impedance of source 

300V min. (relative to cathode) 
1000VpSec. min. (1-70.7% amplitude) 
0.5pSec. min. (70. amplitude) 
1500 ohms max. 

The bias voltage measured at the grid 2 terminal should not drop more than 
15 volts when 5 ms do is drawn from the grid terminal. 

J. tgd is defined as the time delay of the g2 pulse after the gl pulse, measured 
at the 50 volt levels of the leading edges of the al and g2 pulses. The 
measurements shall be made with respect to cathode at the tube socket with 
the grids disconnected. 

CV6015/1A/2 



Page 3 CV. 6015 
NOTES (Coot' d) 

E. The limits apply to the potential of the grid during the period between the 
completion of recovery and the start of the suceeding grid pulse. 

L. The impedance seen from grid 2 during the recovery period should be kept low 
and negative bias should be applied to encourage fast recovery. 

Y. dib should be measured by means of a mutual inductor in the anode lead of 
at 
the thyratron. Overheating and subsequent fire through may occur if the 
rated value is exceeded. 

G^1601 (i1/3 



CV.60I5 
TESTS To be read in conjunction with K1006 

E1006 LIMITS 
Ref. Teat Conditions Symbol Notes Units 

Min. Max. 

Qualification Approval Tests 1,2,11 
Operation 3 epy = 8kv 12,13 

TA = 90°C 
t = 5 hrs. 

Anode Delay Time epy = 8kv tad 300 ns 14,15 
Anode Delay Time Drift Atad 50 ns 14,16 

Resonance Search Fatigue No voltages 17,18 

Operation 2 epy = 7kv 
t = 300 secs. 

13,19 

Jitter 4 Operation 2 but with 
direct voltage applied 
to cathode heater. 

tj 2 ns 21 

Jitter 5 Operation 2, with 
direct voltages to 
cathode and reservoir 
heaters 

tj 2 ns 21 

Jitter 6 As for Jitter 4. 
but with egy 1 = 290V 
max. 

tj 1 ns 21 

Jitter 7 As for Jitter 5 but 
with egy 1 = 290V max. 

tj 1 ns 21 

Microphony Op. 2 Atj To be agreed ns 17,20,21 
later 

Recovery Time tR 20 ps 22 

Measurements Acceptance Tests Part I 1,2,23 

Holding Period 96 hrs. min. 4.5 
4.10.8 Heater Current Ef = E res. = 6.3V rms. If 4.5 5.5 Amps 

4.10.8 Reservoir Current Ef = E res. = 6.3V rms Ires. 1.3 1.7 Amps 

Instantaneous Start epy = 7kV min. 
tk = 120 sec. 

24,25 

G1 Strike tgl 0.8 ps 26 

Operation 1 epy = 9kv 
t = 300 sec. 

13 

4.10.17.2 do Anode Voltage Ebb 1500 Volts 27 

Page 4 
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K1006 
Ref. 

Test Conditions Symbol 
LIMITS 

Notes 
Min. Mar. 

Units 

Measurements Acceptance Teats Part II 1,2,28 

Instantaneous Start epy = 7kv min. 
tk = 120 sec. 

24 

Operation 2 epy = 7kv 13 
Anode Delay Time Op. 2 tad 300 ns 14,29 
Anode Delay Time Drift Op. 2 Atad 50 ns 14,16 
Jitter 1 (7kv) Op. 2 tj

7 
10 ns 21,30 

Jitter 2 (7kv) Op. 2 tj
7 3 ns 21,30 

Jitter 3 (3 kv) epy = 3 kv tj
3 

10 ns 21,51 

Max. Primer Amplitude epy = 7kv egyl 400 Volts 32 
Bco2 = —30V 

Short Circuit Op. 2 33 

- . 

Degradation Rate Acceptance Tests 1,2 

4.9.20.6 Fatigue Ef = Eres = 6.3V rms 34 
No other voltages 
f = 50 els 
Ace. = 2.5g 
t = 30+30+30 hrs. 

4.9.20.5 Shock No voltages 34 
Hammer Angle = 24°  

Post Shock and Fatigue Tests 

Instantaneous Starting 
epy = 7kv min. 
tk = 120 secs. 

24 

Operation 2 epy = 7kv 
t = 500 secs. 13 

CV 6015/1 5 
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10006 
Rsf. Tests Conditions Symbol 

LIMITS 
t . 

Notes 
Min. Max. 

Units 

Life Tests 35 

Life Test A 36,37 

Life Test B 36,37 

Life Teat C 38 

Life Teat End Points 1,2 

Instantaneous Starting 
epy = 7kv min. 24,39 

Operation 2 epy a 7kv 13 

Anode Delay Time Op. 2 tad 400 ns 14,29 

Anode Delay Time Drift Op. 2 Atwi 50 na 14,16 

Jitter 2 (7kv) Op. 2 tj
7 

3 na 21,3C 

D.C. Anode Voltage Ebb 2000 Volts 40 

Max. Primer Amplitude epy = 7kv egyl 440 Volts 32 
Boot a ..40V 

Rate of Rise epy a 7kv diWdt Amps/ 44 
PA 

,.. 

Packaging Requirements 42 

Operation 1 epy = 9kv 1,2, 
13 & 

t = 300 sec. 

43 

evgnirdik/4 - 
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1. Tests are to be performed 

chosen for resonant charging 

The test circuit parameters 
stated for individual tests. 

Where a particular test 
limits applying to all 
changes shall be made to 

NOTES 

with charging inductance 

except where otherwise 

of the parameters, the 
unchanged, but proportional 

subject to 

socket with the grid 

in the test 
at 3Kc/s. 

shall be 

specifies a change 
independent parameters 

the limits applying 

parameters shall 

circuit in Fig. 1, 

as tabulated below, 

in one or more 
shall be 

to those parameters 

be made at the 

consequential variation. 

Measurement of all grid 
disconnected. 

Feature Symbol Conditions Units Notes 

Heater Supply Ef 6.3 Volts rms. 2 
E res 6.3 Volts rms. 2 

tk 120 max. sec. 

Grid 1 (Primer) Circuit egy 1 200 max. Volts 5 
tr 1 0.15 min. PS 4 
tp 1 2.0 max. PS 5 
Zg 1 1200 + 10% ohms 6 
Bac 1 0 Volts 

Grid 2 (Trigger) Circuit egy 2 260 max. Volts 3 
tr 2 0.13 min. . pS 7 
tp 2 2.0 max. Ps 5 
Zg 2 1500 min. ohms 6, 8 
Boo 2 -40 Volts 
tgd 1.0 -1.5 pS 9 

Anode Circuit epy 7.0 kv 
ib 80 ± 5% Amps 
dib/dt 1500 min. AAIS 10 
Ib 75 min. mA 
tp 0.25 ± 10% PS 

prr 4000 pps 

TA 10 - 40 °C 

Mounting Position Vertical 

2. The heater and reservoir voltages shall be 6.3V rms. for all tests except those 
grouped as Measurement Acceptance Tests Part II and the Q.A. tests Jitter 4,5,6,7. 
All tests grouped as Measurement Aoceotance Tests Part II shall be performed in 
the order stated, once with Ef = Eres = 5.7 Nrrms and then with Ef = Eres = 6.6 
Vans. The QA Tests Jitter 4,5,6,7 shall be performed in the order stated, once 
with direct or alternating voltages as specified equal to 5.77, and then with 
the voltages equal to 6.6V. 



V6 15 Page 8 

NOME 

3. This is measured relative to cathode in accordance with I1006 Appendix E, 
paragraph 20.2. 

4. This is measured on the leading edge of the pulse between 26% and 70.7% of the 
amplitude, when the amplitude is 200V, in accordance with 1E1006 Appendix 11, 
paragraph 20.2. 

5. This is measured at 70.7% of the pulse amplitude, in accordance with 11006 
Appendix E, paragraph 20.2. 

6. The impedance during the post-pulse period, defined as 21g..-0.3a(  shall 

not be less than the value given for Zg where eg and ig are the values of 
the grid voltage and current at any instant and Boo is the value of the grid 
bias supply voltage. 

7. This is measured between 26% and 70.7% of the total pulse amplitude (not 
relative to cathode) when the total amplitude is 300V. 

LIEE  
8. The D.C. resistance, calculated as tag at the grid terminal when a direct 

current of 6mA is being drawn, shall not be less than 3000 ohms. 

9. tgd is defined as the time delay of the g2 pulse after the gl pulse, measured 
at the 50 volt levels of the leading edges of the gl and g2 pulses. 

When a large tgd is used, the length of the G1 pulse must be such that its 
70.7% level overlaps by at least 0.5 p3 the 70.7% level of the g2 pulse. 

10. dib/dt is defined as the maximum instantaneous value of the rate of rise of 
ib and is to be measured by means of a mutual inductor in the anode lead of 
the thyratron. 

11. Tests in this group are to be performed as Qualification Approval tests only, 
though in assessing valves for approval, some or all of the other tests may 
be performed in addition. 

For Q.A. purposes, all tests are deemed to bear an AQL of 10% except for those 
grouped as Measurements Acceptance Teats Part I, which are deemed to bear an 
AQL of 6.5%. 

A sample of valves may be selected at random from submissions during any period 
determined by the Inspecting Authority. (The samples might consist of 
consecutive valves submitted). The size of the sample shall be at least such 
that for the AQL specified, two defectives are required for rejection using 
table III DBF-131 at normal inspection. The results of tests on the sample, 
which will be carried out at the Inspecting Authority's expense, will be 
deemed to constitute evidence of non-compliance, if the number of defectives 
found exceeds that allowed for the specified AQL and the sample size using 
table III of DIF-131 at normal inspection. 

12. The valve shall be operated in an insulating container about 450 on. ins. in 
volume and of such dimensions that temperature can be measured in accordance 
with Notes C and D of the ratings. 

13. The valve shall operate continuously at the voltage and for the time specified 
without evidence of arc back and without the anode becoming red-tot. 

cv60i 5/1 4/8 
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14. The anode delay time (tad) is defined as the time interval between the instant 
when the rising trigger grid potential is equal to the cathode potential and 
the instant when the rate of rise of anode current pulse reaches its peak 
amplitude. 

15. This test shall be performed 5 minutes after equilibrium has been reached 
at 90°C and at the end of the 5 hour run. 

16. The change in anode delay time between the two readings shall not exceed the 
limit stated. 

17. The valve shall be vibrated in each of three mutually perpendicular planes at 
a continuously varying frequency from 20 to 500 q/s and peak acceleration of 
2g throughout the frequency range. The rate of sweep shall not exceed one 
octave per minute over the frequency range 20 to 200 s/s., and shall not 
exceed 100 q/s per minute over the range 200 to 500 cis. 

18. If any resonances are observed, the valve shall be vibrated for 10 hours 
of 107 cycles, whichever is the less, at each resonant frequency, at a peak 
acceleration of 2g and in the direction which gave the greatest resonance. 

19. This test is to be performed after the resonance search fatigue test. A valve 
failing this test is deemed to have failed the resonance search fatigue test. 

20. The valve shall be run under operation 2 conditions (epy - 7kv) for at least 
5 minutes before, and during the vibration. Time jitter shall be measured 
immediately before the start of vibration and shall be observed throughout 
the frequency sweep. Any increase in time jitter shall be within the limit 
specified. 

21. The measurement of time jitter (tj) shall be made on the rising front of the 
rate of rise waveform at 50% amplitude by means of a mutual inductor in 
the anode lead of the thyratron or on the trailing edge of the current pulse 
measured by means of a 1 ohm non-inductive resistor. 

22. This shall  be measured in the circuit shown in Fig. 2, and under the 
conditions stated below by varying the time between the instant when the 
peak current has fallen to 45A and the instant when probe pulse conduction 
occurs. The recovery time is defined as the maximum value of this period 
for which probe pulse conduction will occur under the given conditions:- 

Pulse Repetition Rate (prr) 
Peak Cathode Current (ib) 
Current Pulse Duration (tp) 
Et =E res 
Trigger Bias Voltage (Eco2) 
Probe Pulse Amplitude 
Probe Pulse Rise Time 
between 26% and 70.7% of full 

50 c/s ± 2c/s 
90A min. 
1.70 ± 10% 
6.3V rms. 
-40V max. 
2kv peak min. 
3 to 4 p3 measured 

amplitude. 

23. All tests in this group shall  be performed 1040 in the order stated. 

24. Grid-cathode breakdown must occur within the period before the application 
of anode voltage. The valve shall operate satisfactorily on push-button 
starting within three attempts, when the anode voltage (epy) is applied 
at the end of the preheat period in such a manner as to rise from 0 to 7kv 
within 0.03 secs. The intervals between successive attempts to start the 
tube shall not be less than 10 seconds nor more than 30 seconds. Any valve 
failing to start within three attempts shall be considered a failure. 

CV601 4/ 9 



25. This shall be the first test after the holding period. 

26. The gi voltage shall start to fall within 0.43 of the 20% (52V) level first 
being reached by the unloaded grid pulse. The measurements shall be made 
within 10 seconds of the instantaneous start test and before raising epy to 
9kv for the Operation 1 test. 

27. This teat shall be performed within 60 seconds of the Operation 1 test. 

28. The test in this group shall be performed on a sampling basis. A lot shall 
consist of one month's production and the sampling scheme shall be that 
specified in m8-131 for Inspection Level 1A and AQL of I( for each test. 
Only normal inspection shall be used. In the event of failure on any test, 
the remainder of the lot shall be inspected log% for that characteristic on 
which failure occurred. 

29. This teat shall be performed immediately after the instantaneous start test. 
Readings shall be taken 10 seconds and 5 minutes after the application of epy. 
Neither value shall exceed the limit stated. 

30. Time jitter 1 and 2 (7kv) shall be measured respectively 10 seconds and 
5 minutes after the application of epy, and shall be within the limits 
specified. 

31. After Operation 2, adjust spy to 3kv and_ measure time jitter 3 (3 kr). 

32. With the trigger bias supply (Boa) as specified, the primer drive amplitude 
(egyl) of 400V, and rise time (20% - 70.7% amplitude) 0.12VS max., there shall  
be no evidence of primer break through. For this test, the primer grid shall 
be capacitance loaded (with coaxial cable or otherwise) by at least 60pF. 

33. The valve shall be run under Operation 2 conditions, during which the dummy 
load shall  be short circuited for three periods of 1 to 2 seconds, each 
separated by approximately 10 seconds. The charging circuit shall be such 
that epy with the load short circuited is not less than the value specified 
for normal operation. The valve shell not aro thtough more than once. 

31+. One valve shall be subjected to this test each month. All results shill  be 
recorded and made available to inspection and approving authorities as 
required. 

35. One valve shall be running under each condition concurrently during the 
production period. Records of all life tests shall be available for examination 
by inspection and approving authorities as required. 

36. Life Teat Conditions shall be as follows:- 

1500 win 
2800 
500 

Vertical 

Life Test A Life Test B 

8 6.5 
0.5 + io% 0.25 + lo% 

90 65 
1500 min. 
4000 
2000 

Horizontal 

spy 
tP PS 
ib (A) 
die/dt (4/pS) 
prr (pps) 
t (hrs) 
Mounting Position 

CV. 6015 Page 10 
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37. The valve shall be tested before and at intervals during the life test to the 
end point tests stated (in the specified order). 

The conditions for Life Test C (standby life test) are: Ef = S res = 6.3V 
rms (.1g, - 10%). The valve may be operated for 5 minutes eaoh day under 
life test B conditions, but the transfer time between standby and operation 
conditions shall be 3 mins. max. If this time is exceeded, the valve shall 
be preheated with only Ef and E res applied, for 10 minutes before H.T. 
operation takes place. The valve shall be tested to the end point testa 
stated (in the specified order) initially, after approximately 250, 500 and 
1000 hours, and then after every 1000 hours until failure occurs. 

39. For life Test A and B, tk shall be 120 seconds. 
For life Test C, tk shall be 30 minutes minimum. The transfer time between 
standby and test conditions may be ignored if it is less than 20secs. 

40. This test shall be performed within 60 seconds of the Operation 2 Test. 

41. The maximum decrease in rate of rise shall be 25% of the initial value. 

42. Valves shall be packaged according to K1005 in a carton size H. 

45. This shall be the sole test for packaging requirements. 

38. 

Page 11 CV. 6015 
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Specification AD/06023 
Issue 5 Dated 31.8.61 
To be read. in conjunction with K1001, 
BS.448 and BS.1409. 

SECURITY  

Specification Valve 

Unclassified Unclassified 

Page 1. (No. of pages:- 10) VALVE ELECTRONIC  

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT  CV6023 

TYPE OF VALTE: Voltage tuned 

: 

Oscillator 
Electro- 

in a 

MARKING 
(S-band) with 
magnet. 

CATHODE: Indirectly heated. 

See 81001, issue 5. 
The serial number and the 
optimum working current level 
(see Note 2) for the solenoid 
shall be clearly indicated on 
the shell of the valve. 

ENVELOPE: Glass enclosed 
metal shell. 

PROTOTYPE: VX9164 and C0119 

BASE 

B7D (but see Note H on page 2) 

RATINGS CONNECTIONS 
(All limiting values are absolute) Bases- 

Note PIN ELECTRODE 

Heater Voltage (Nom.) (V 6.3 A 1. Heater h. 
Max. Heater Current (A 2.6 2. Cathode k. 
Max. Surge Heater Current (A 4.0 3. Anode a. 
Max. Solenoid Voltage (Vd.c. 24 B 4. Grid g. 
Max. Solenoid Current (A 7 B 5. Delay Line and 
Min. Delay-line Voltage V 150 C Collector dl, Col. 
Max. Delay-line Voltage V 1170 C 6. As for pin 5. " 
Max. Delay-line Current (mA 50 D 7. Heater h. 
Max. Delay-line Solenoid: (A.P.208600) 

Dissipation (W 60 A. Negative supply 
Max. Anode Voltage (V 200 B. Positive supply 
Max. Anode Current (mA 
Max. Negative Grid 

30 The power output terminal at 
the valve is an approved type 

Voltage (V) 100 E N socket, for connection to a 
Min. Total Tuning 50 ohms co-axial line plug 

Range (ft/s) 2400 J.S. No. 5935-99-940-1095. 
to See Note J on page 2. 

4500 G 
Min. Power Output (W) 20 DIMENSIONS 

See Drawing on page 9. 

NOTES 

A. The heater voltages shall be applied at least two minutes before the 
application of the H.T. voltages. 

B. The magnetic field required to focus the electron beam is provided by 
a solenoid which is an integral part of the valve. The optimum 
value of solenoid current for each valve will be stated and marked 
on each valve by the manufacturer. The value of this current will 
lie between 3-7 amps, for which a d.c. supply voltage of 16V min. to 
24V max. it necessary. 

(9282) (Conted on page 
CV6023/5/1 
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NOTES (COMM)  

B. If the stability of the solenoid current (including transients, 
cont'd. temperature, effects, etc.) is worse than + 0.05 amps about the 

stated value, then variations in the output frequency (greater than 
1 Mc/s) can be expected, accompanied by appreciable variationsin 
power and noise output. Permanent magnets should be kept at least 
12" away from valves during operation if deleterious effects are to be 
avoided. 

Electro-magnets, transformers, etc., and non-magnetised ferrous 
materials should be kept at least 6" away from valves during operation 
if deleterious effects are to be avoided. 

C. In all cases the solenoid and delay line voltages must be applied before 
the anode voltage. 

D. The delay line and collector are connected inside the valve, and therefore 
the "delay line current" includes collector current. 

E. For normal operation the grid is set at zero volts. At Vg . -100V 
oscillations are cut-off. 

F. The temperature at any point on ths external surface of the metal shell 
must not be allowed to exceed 120 C. Minimum air flow directed on to 
the radiating fins and side of the valve should be 50 cu. ft./min. 

G. The valve is tuned by varying the delay line voltage V41. The relation-
ship between frequency and Vdi is approximately given-By the curve shown 
on page 10, 

The valve oscillates at a frequency of 2400 Mc/s at Vdi not lower than 
150V, and at a frequency of 4500 Mc/s at VL not higher than 1170V. 

H. The base is rigidly attached to the metal shell and its pins are 
connected to the valve terminals by flexible leads. 

J. The output terminal and shell of the valve are intended to be operated 
at earth potential, and are isolated from the delay line, other 
electrodes, and leads. The insulation resistance with 2 kV d.c. applied 
is greater than 100 Megohms. The insulation resistance between the 
solenoid and delay line, other electrodes and leads is also greater 
than 100 Megohms with 2 kV d.c. applied. The insulation resistance 
between the solenoid and shell of the valve is greater than 20 Megohms 
with 50V d.c. applied. 

B. The Joint Service Catalogue No. iss- 

5960-99-037-2119 

CV6023/5/2 
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TESTS 

To be performed in addition to those applicable in 81001. 

Tests are to be performed in the specified order unless other—
wise agreed with the Inspecting Authority. 

Test conditions — unless' otherwise stated:— 

Vh Vg 
Va 

(V (V ) ( VV ) 
6.3 a.c. 0 (Note 1) 

Cooling 

(Note 2) 

v.s.w.r. 

4.1.2 : 1 (Note 3) 

Test , Test Conditions 

I 
% 

AalbspvSma. 

Level b°1 

Limits 
Units 

Min. Max. 

a - eater Current No voltages except Vh 100% Ih 2.1 2.6 A 
After two minutes) 

 

b Vibration Adjust Vdi for 3400 Mbis 

Votes 4, 5 and 6. 

T•A• 
and. 
10% +LIF — 1 Ncis 

irgequency 
Deviation 

(ii) Power Output Note 7. 

Deviation ±At — 5 % 
(iii) Clavier to Vote 8. 

Noise Ratio C/N 150 — dB/ 
c.p.s. 

o Vibration Adjust V for 2400 
and 45007ibis. 

T.A. 
Ihequency Deviation 

Notes 4, 5 and 9 +A.F — 1 Ic/s 

d Oscillations at Adjust Vdi for 2400 Mc/s 100% 
2400 Mcis Notes 4 and 10. 
(i) Delay—line 

Voltage 
(ii) Delay—line Vali 

150 200 V 

Current idl. 16 40 mA 
(iii) Anode Current Is  — 30 ,  mA 
(iv) Power Output Po  20 — IA 

• Oscillation at Adjust Vdi for 2600 Ncis 
2600 Nas Notes 4 and 10. 100% 
(i) Delay—line 

Voltage Vdi. 180 235 V 
(ii) Power Output Po  50 500 MI 

f Oscillation at Adjust Vdi for 3400 Yo/s 
00 Nal Notes 4 and 10. 100% 
(i) Delay—line 

Voltage Vdl. 400 460 V 
(ii) Delay—line 

Current Id].. 30 50 mA 
(i4) Anode 

Current Ia — 20 mA 
(iv) Power 

Output Po 150 1500 m1I 

g Oscillation at Adjust Vdl for 4500 MC/s 
4500 Nets Notes A% and 10 100% 
(i) Delay—line 

Voltage Va. tt130 1170 (Cont ld)V 

CV6023/5/3 



V 

(V)

h Vg 
(v) 

6.3 s.c. 0 

Va 

V
o 

(v (
Mot. 1) 

Cooling v.s.w.r. 

(]Tots 2) < .2 : 1 (Mote 3) 

CV6023 Pegs 4 

TESTS (CONTtD)  

To be performed in addition to those applicable in K1001. 

Tests are to be performed in the specified order unless other-
wise agreed with the Inspecting Authority. 

Test conditions - unless otherwise stated:- 

Test Teat Conditions 41, % 

' 
insp.2". laaalbol 

Limits 
Units 

Min. Max. 

g 
Nutt 

(ii) Delay-line 
Current 

(iii) Anode Cams:It 
(iv Power Output 

,.. 

IA.,_ 
1 ,— 
P o 

30 
- 

250 

50 
20 

2200 

mA 
mA 
mw 

h Anode Modulation Adjust Val for 2400, 3400 

and 4500 Mc/s. 
Adjust MR  from V to 
V - 100,. o 
o o Notes 4 and 11 

100% 

P 
lit0 

3.5 - 

Ratio of max. to 
min. values of 
Power Output. P 

011in4 

3 Grid Charecteristke 
V = -1009 
V' . Adjusted from 150V dl to 1170V 
V - -60V 
vial = Adjusted from 150V 

to 1170V 
V = varied from -100V 
g to OV. 

Von =1170V 

o  

100% 
P 

Po 

AP,.. 
-" 
Og 

- 

- 

Mast 
be posithe 

0 

20 

alum 

mil 

a 

WV 

(i) Cut-off i 

(ii) Power Output 

(iii) Slepe 

k Grid Insulation V = Ad just for Ial + Ia  
IS 

= 10 mA 
vdl . 1200V 
Then reduce Va  to sere 

100% 

40 - 40 ra Grid Current 
Record 

I Vacuum Test V = as for test k. 
Vial ' 1200V 
Not. Grid Current 
(I (2)) 
I fi) - 1 (1) w 8 

100% 

ag 
- 10 irdi 

m Grid Pulse V . pulsed from ant-off 
8 value to sere volts 
Pulse length = 0.2 paw:. 

(N oh.) at 
10001).11. 

Vdl = adjust for 3400 I 
Note 4 

P0 (1) - P(pk)  

T.A. 

- 20 % 

Modulation 
Peek Power 
Output P(pk) 

Record 

C.w. Power 
Output Po(1) 

Record 
Po(1)  

CV6023/5/4 
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TESTS (CONT'D)  

To be performed in addition to those applicable in K1001. 

Tests are to be performed in the specified order unless other-
wise agreed with the Inspecting Authority. 

Test conditions - unless otherwise stated:- 

vh vg V a Cooling v.s.w.r. 

) (v ) (v ) 
6.3 a.c. Vo (Note 1) (Note 2) <1.2 : 1 (Not. 3) 

• 

Test Test Conditions AQL 
Leval 
Insp.Sym- 

bol 

Limits 
Units 

gin. Nag. 

n Valve Noise Adjust Vdi for all frequen- 100% 
Carrier to noise 
ratio cies between 2400 and 

4500 No/s. 
C/N 150 - dB/ 

cps. 
Notes 8 and 12. 

p Stability Vdl adjusted - I (solenoid) 

set to value best suited 
to the particular valve 

P.A. 

(Note 2) plug 0.05 and 
loss 0.05 amps. in turn. 

(i) Power Output Po 20 - mw 
2400 - Pe 

50 - mg 
2600 ip/s. 
2600 - 
4500 NSA. 

(ii) Frequency 67 - ±1 Ic/s 
Deviation at Note 4 
2400, 2900, 
3400, 4000, 
and 4500 gqis 

(iii) Carrier to eft 150 — gg/ 
Noise Ratio OVA. 

q Frequency Pulling Adjust Va for test froquen- 

cies. 
Notes 4 and 13. 

100% 

AP - 7 ge/s at 2400, 3400 and 
4500 Ablis. 

r Insulation Resis- No operating voltages. 
2 kV d.o. applied between 

100% 
tame 

test electrode pin and 
shell. 

, 

(i) Shell to Rdl. 100 - Negobse 
Delay line 
and Collec-
tor 

(ii) Shell to R
c 

100 - Negohns 
Cathode/ , 

; Neater. 
(i2i) Shell to 

Rg 
100 - Negohms 

Grid, 
(iv) Shell to R

s 
100 - legohms 

Anode 
2 kV d.c. applied between 
test electrode and solenoid 

(Cont'd) 
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TESTS (COET'D)  

To be performed in addition to those applicable in 11001 

Tests are to be performed in the specified order unless ether.-
wise agreed with the Inspecting Anthority. 

Test conditions - unless otherwise stated:- 

V
h 

(V ) 
6.3 a.c. 

V6 
V
a 

(V ) (V ) 
0

e (Note 1) 

Cooling 

(Note 2) 

v.s.w.r. 

41.2 s 1 (Note 3) 

Test Test Conditions 

„ 

kw, 
Loma 
Insp6Sym, 

bol  

1 
Limits  

Units, 
Elm. Wax. 

r 
cont11 

(i) Solenoid to ; 
Delay-line 
and 

Rdl 100 - Negohms 

Collector 
(ii) Solenoid to R

c 100 - Nee:1ms 
Cathode/ 
Heater 

(iii) Solenoid to R 100 - Negohms 
Grid 6 

(iv) Solenoid to R
a 100 - Negohms 

Anode 
50V d.c. applied between 
solenoid and shell of valve - 20 - Negohms 

a Leakage Current No operating voltages 100% 
Heater/Cathode Note 14. Ihoc  - 750 
Current. 

/uA 

t Life Adjust lidi for 3400 Nois T.A. 

Notes 4 and 15. and t 500 - hours 
12% P

o 10 - ml 

: 

NOTES 

1. Ve which must be within the limits 100-200 volts d.c., must be quoted on the data 
sheets supplied with each valve. Vo is a single fixed value of V

a which is compatible with tests (d), (e), (f) and (g). 

2. The valve must be air cooled, the air at ambient temperature being directed on to 
the side of the metal shell and radiator. Air flow to be not greater than 
50 on. ft./min. 

The solenoid current shall be adjusted to the value best suited to the particular 
valve. This current must lie between the limits 3-7 amps. (Stabilised to 
+ 0.05A). All tests shall be carried out with another CV6023/4 placed alongside 
the valve under test, the main axes of the two valves being parallel and the 
distance between the nearest points of the valves to be 6". The Output socket 
of the valve undergoing test should be opposite the Output socket of the second 
valve, which should also have itssolenoid energised as for Normal operation. 

3. The input v.s.w.r. of the power and frequency measuring equipment must be less than 
1.2 over the fall ,u-wave frequency range of 2400 - 4500 No/s. 

0V6023/5/6 
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NOTES (CONT'D)  

4. The frequency shall be set to within ± r. 

5. The valves shall be mounted rigidly en a vibration table, and while operating 
shall be vibrated with simple harmonic motion, in the direction of each of the 
three mutually perpendicular axes successively, at the following vibration 
frequencies and amplitudes: 

Vibration Frequency 
Range (C•1410 

Amplitude of Vibration 
(inches) 

1 — 15 ± 1/16 
15 — 30 + WHO 
3 500 — + 0.005 
50 — 80 ± 0.002 
80 - 100 ± 0.001 

The vibration frequency range shall be continuously explored once. The rate of 
change of this frequency shall not exceed. 20 c/s per minute. 

6. One valve in ten shall be tested. In the event of failure, a second valve shall 
be vibrated. If this valve proves satisfactory, the batch shall be accepted: 
if unsatisfactory, the batch shall normally be rejected. At the discretion of 
the Government Authority concerned, however, a rejected batch may be re-submitted 
for acceptance following a joint investigation by the contractor and. the 
Government Authority. Valves satisfying this test, which is considered to be 
non-destructive, may be accepted as part of the order. 

7. The test requirement is that frequency modulation of the BF output by the vibration 
shall not exceed + 1 Nc/s at any frequency in the iu-wave tuning range for the 
range of vibration frequencies tabulated under Both 5. 

8. The heater supply shall be d.c. or rectified and smoothed a.e. A broadband non-
balanced mixer shall be used throughout noise tests. The noise output shall be 
indicated on a visual display. The following testa are to be made:- 

(a) The ratio of signal to average noise over 10 licis bandwidths centred at 
frequencies of 60 Ne/s and 120 Ne/s shall not be less than 150 dB/c.p.s. 

(b) The ratio of signal to average noise over a 20 Kc/s bandwidth centred at 
1.0 Nc/s shall be measured for record purposes only, and test results for 
all valves, shall be made available to the specifying authority. These 
measurements to be made at 2400, 3400, and 4500 Ic/s only. 

For all noise measurements the load v.s.w.r, shall be less than 1.5. 

9. Additionally, if necessary, valves shall be vibrated over the full carrier frequency 
range at any vibration frequency at which mechanical resonances are observed to 
ocbur. The vale* Of AF must not, with these vibration frequencies, exceed ± 1 Me/s 
at any carrier frequency in the range 2400 to 4500 Mb/s. 

CV6023/5/7 
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10. The manufacturer is to supply with each valve:- 

(i) A power output versus delay line voltage characteristic covering the range 
of frequencies 2400 to 4500 Mc/s. The power output shall not be less than 
50 mil at any frequency above 2600 Mb/s, nor be less than 20 mil at any 
frequency below 2600 Nc/s. 

(ii) A frequency versus delay line voltage characteristic covering the range of 
frequencies 2400 to 4500 No/s. There must be no frequency discontinuities 
over this tuning range. 

11. With each valve, the manufacturer is to supply anode modulation characteristics 
showing power output versus anode voltage for each test frequency. 

12. The time taken in this test for each sweep over the carrier range of 
2400 - 4500 Ic/s shall not be less than two minutes. 

13. The pulling frequency is the difference between the max. and min. frequencies 
recorded when a mismatch placed in the output section is varied through all phases. 
The v.s.w.r. of the mismatch shall normally lie between 1.5 - 1.6 at each microwave 
frequency, but the manufacturer may, at his discretion, exceed a v.s.w.r. of 1.6 
during this test. 

A curve showing variation in frequency pulling over the tuning range shall be 
recorded for each valve. Measurements shall be made at delay line voltages 
separated by intervals of 40 volts from Vdi 1509 to Val  5101, and by intervals 
of 60 volts from V 510 to 1d 11701. This informiiioa must be made available 
to the specifying authority. 

14. The maximum permissible leakage current to apply in this case for the Heater/Cathode 
Leakage Test (E1001 paragraph 5.3), shall be 750 /uA. 

15. The life of a valve shall be considered to be terminated whm4 at any frequency in 
the range 2400 to 4500 MC/s, the power output falls below 10 mil, and the perform-
ance of the valve falls outside any of the limits specified in all other tests, 
except test (b). 

The test and release sequence, and the procedure to be adopted in the event of 
failure in life testing, will be decided by the purchasing authority. For 
production contract orders of less than 50 valves, the quantity of valves for life 
tests shall be decided by the purchasing authority. 

C16023/5/8 
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C V6024 
Page t. (No. of pages:-10) VALVE ELECTRONIC  

ALAIIRALTY SURFACE WEAPONS ESTABLISEMMMT  

Specification AD/CV6024. 
Issue 4. Dated 31. 8. 61. 
To be read in conjunction with K1001, BS.446 

and PS.1409. 

SECURITY  

Specification Valve 

Unclassified Unclassified 

  

TYPE OF VALVE: Voltage Tuned Oscillator 

shell. 

MARKING 
(%-band) with Electro-Magnet. 

CAMODE: Indirectly heated. 
See K1001. Issue 5. The serial 
number and the optimum working 
current level (see Note 2) for 
the solenoid shall be clearly 
indicated on the shell of the 
valve. 

ENVELOPE: Glass enclosed in a metal 

PROTOTYPE: VE2507, C043. 

BASE 

A7 - 13 (See Note H on page 2) 

CONNECTIONS RATING 

(All limiting values are absolute) , Pin Electrode 

Heater Voltage (Nom.) N Ae  1 
Heater h 

2 Cathode k 
Max. Heater Current 
Surge Heater Current

11
6 

A 
N 
4.0 4. 

3 Anode a 
Grid g 

Max. Solenoid Voltage (Wl.c. 24.0 B 5 Delay line and 
Max. Solenoid Current A 7 B Collector dl 
Min. Delay Line Voltage V 300 C 6 As for Pin 5 dl 
Max. Delay Line Voltage V 1500 C 7 Heater h 
Max. Delay Line Current (mA 
Max, Delay Line Dissipation (W 

35 
50 

D 
Solenoid (A,P,208600) 

Max. Anode Voltage (V A Negative supply. 300 
Max. Anode Current (mA 10 B Positive supply. 
Max, Negative Grid Voltage (V 250 E The power output terminal at 
Min. Total Tuning Range (Mois) 7000 to G the valve is an approved type 

11500 N socket for Connection to a 
Min. Power Output. (mW) 20 50 ohm coaxial line plug 

J.S.No. 5935-99-94.0-1095. 
See Note J. 

DIMENSIONS 
See drawings on page 9 . 

NOTES 

A. The heater voltage shall be applied at least two minutes before the 
application of the S.T. voltages. 

(9191) cv6o24/4/i 
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NOTES (Cont'd.) 

B. The magnetic field required to focus the electron beam is provided by 
a solenoid, which is an integral part of the valve. The optimum 
value of solenoid current for each valve will be stated and marked on 
each valve by the manufacturer. The value of this current will lie 
between 3-7 amps, for which a d.c. supply voltage of 16 min. to 
24. max. is necessary. If the stability of the solenoid current 
(including transients, temperature effects etc.) is worse than 
+ 0.05 amps about the stated value, then variations in the output 
frequency (greater than 2 Mc/s) can be expected, accompanied by 
appreciable variations in power and noise output. Permanent magnets 
should be kept at least 12" away from valves during operation if 
deleterious effects are to be avoided. 

Electra-magnets, transformers etc., and non-magnetised ferrous 
materials should be kept at least 6" away from valves during operation 
if deleterious effects are to be avoided. 

C. In all cases the solenoid and delay line voltages must be applied before 
the anode voltage. 

D. The delay line and collector are connected inside the valve, and therefore 
the "delay line current" inn-hides collector current. 

T. For normal operation the grid is set at zero volts. At Vg = - 100 volts 
oscillations are cut-off. 

F. The temperature at any point on the external surface of the metal 
shell must not be allowed to exceed 12000. Minimum air flow directed 
on to the radiating fins and side of the valve should be 50 cu. ft./rain. 

G. The valve is tuned by varying the delay line voltage (Vda). The relation- 
ship between frequency and Veil is approximately given by the curve shown 
on page 9. The valve oscillates at a frequency of 7000 Mc/s at Val 
not lower than 300V, and at a frequency of 11,500 Mots at V, not 
higher than 1,500 V. 

H. The base is rigidly attached to the metal shell and its pins are 
connected to the valve terminals by flexible leads. 

J. The output terminal and shell of the valve are intended to be operated 
at earth potential and are isolated from the delay line, other 
electrodes, and leads. The insulation resistance with 21:7 d.c. applied 
is greater than 100 megohms. The insulation resistance between the 
solenoid and delay line, other electrodes and leads is also greater 
than 100 megohms with 2 1:7 d.c. applied. The insulation resistance 
between the solenoid and shell of the valve is greater than 20 megohms 
with 50V d.c. applied. 

E. The Joint Service Catalogue No. is:- 

5960-99-037-2120 

cv6024/4/2 



Vh 
(V ) 
6.3 a.c. 

Va Cooling 
(V ) 
Vo  (Note 1) (Note 2) 

v.s.w.r. 

41.2 : 1 (Note 3) 

Ys  
(v ) 

0 

Page 3 
TESTS 

CV6024 
To be performed in addition to those applicable in $1001. 

Tests are to be performed in the specified order unless other-
wise agreed with the Inspecting Authority. 

Test conditions - unless otherwise stated:- 

Test Test Conditions it map. 
Level 

Sym- Units 
bol Min. Min. Max. 

a Heater Current No voltages except Vh 100% 1h 1.75 2.5 A 
(After two minutes) 

b Vibration Adjust V for 
9000 Mo/s  

T.A. 
and 

/Rates 4, 5 and 6. 1,096 
(i)Prequency 

Deviation Note 7 +AP -  1 Mo/s 
(ii)Power Output 

Deviation i APo - 5 % 
(iii)Carrier to 

Noise Ratio Note 8 C/N 150 - d13,k.p.s, 

o Vibration Adjust Val for 7000 
and 11500 Mo/s. 

T.A. 

Notes 4, 5 and 9. 
Frequency Deviation t e - 1 Mq/s 

d Oscillation at 7000 Adjust Va for 7000 100% 
ILIWA MS/s. 

Notes 4 and 10. 
(i)Delay line 

Voltage 
(ii)Delay line 

Vim, 300 350 V 

Current Idl - 25 mk 
Ia  - 10 mA (iiiiAntde Current 

(iv Power Output PA  20 - OW 

e Oscillation at 9000 Adjust Va for 9000 100% 
Mots Mq(s 

Notes 4 and 10. 
(i)Delay line 

Voltage Va 580 700 V 
(ii)Power Output Po 20 - mW 

f Oscillation at 11500 Adjust V, for 11500 100% 
Mo/s. 11WP 
Notes 4 and 10. 

(i)Delay line 
Voltage Va 1300 1500 V 

(ii)Delay line 
Current la - 35 wk 

(iii)Anode Current Ia - 10 Si 
(iv Power Output Po 20 - Mir 

g Anode Modulation Adjust Va for 7000,9000 
and 11500 Mo/s. 

100% 

Adjust Va  from Vo  to 
Vo  - 1009. 

Ratio of max. to min. Notes 4 and 11. Po(Maz) 3.5 - 
values of Power Out- 
put. 

Po(Min.) 
I 

cv6024/4/3 
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TESTS (CONT'D) 

To be performed in addition to those applicable in K1001. 

Teats are to be performed in the specified order unless other-
wise agreed with the Inspecting Authority. 

Test conditions - unless otherwise stated:- 

Vh V g V g2 vg3 
(v) (v) (v) (v ) 

6.3 a.c. 0  

Va Cooling 

(v) (V ) 

Vo (Note 1) 

V. s.w.r. 

(Note 2) < 1.2 : 1 (Note 3) 

Test Test Conditions AQL 
$ 

Insp. 
Level 

Sym- 
bol 

- Limits 
Units 

min. Max. 
h Grid Characteristics vi- - loov 

Va=Adjust from 300V 
to 1500V. 

Veg - 60V 
VamAdjust from 300V 

to 1500V. 
Vg=Varied from - 100V 

to zero V. 
Vdl = 1500V. 

l00% 
Pa  

PO 

AP0  

- 

- 

Must 
be positive 

0 

20 

always 

mW 

isV 

mw/V 

(i) Cut-off 

(ii) Power Output 

(iii)Slope 

Vg 

j Grid Insulation gd t for1 V lijus 1114a 
= 1 Oink. 
Then reduoe to zero 

Vdl = 1500V. 

100% 

Ig(1) - 30 /WI V
e
i
4
11.
04nrent 

k Vacuum Test Vg = as for test j 
Vdl = 1500V 
Note d current 
E/ ] 2) 

la f2 -lg.  (1) 

100%  

AI g - 10 /uA 

1 Grid Pulse Modulation Vg =pulsed from cut-off 
Value to zero V. 
Pulse length=0.2
(nom.) at 1000 16.p.s7,1 
VaiAdjust for 900 Ws 

Note 4.. 

P6(1) - P(pk) 

T.A. 

- - 20 % 

Peak PRwer Output 

g
P(pk).1 Record 
.W. Power Output 

[P0(1)] Record 
P6(1) 

is Valve Noise Adjust Val for all 
frequencies 7000 to 
11500 Mc/s. 
Notes 8 and 12. 

100% 

C/N 150 - dB/cP13  
Carrier to Noise 
Ratio 

cv6024/4A, 
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TESTS (CONT'D) 

C V6024 
To be performed in addition to those applicable in K1001. 

Tests are to be performed in the specified order unless other-
wise agreed with the Inspecting Authority. 

Test conditions - unless otherwise stated:- 

vh vg Ta Cooling v.s.w.r. 

(v) (v ) ( v) 
6.3 a.c. 0 Vo  (Note 1) (Note 2) <1.2 : 1 (Note 3) 

Test Test Conditions AQL 
$ 

' DIV. 
Level 

SPA' 
bol 

Limits  ' 
• Mitu Max. 

Units 

n Stability V adjusted. T.A. 
I (solenoid) set to 
value best suited to 
particular valve 
(Note 2) plus 0.05 
and less 0.05 amps 
in turn. 

ki
)Power Output Po 20 - eig 
0Frequency 

Deviation. £F - *2 Mots 
At 7000, 8000 
9000, 10,000 and 
11,500 Mo/s. 
Note 4.. 

(iii)Carrier to Noise C/N 150 - dS/cps 
Ratio. 

p Frequency Pulling Adjust Vali for test 
frequencies. 

l00% 
at 7000, 9000 
and 11500 Mg/s. Notes 4. and 13. AF - 8 Mg/s 

q Insulation Resistance No operating voltages 100% 
2kVdc. applied between 
test electrode pin 
and shell. 

(i)Shell to Delay 
Line and Gollectar Rdl 100 - Megolwm 

(ii)Shell to 
Cathode/Heater Rk 100 - Megohms 

(iii Shell to Grid Rg 100 - Megohms 
(iv Shell to Anode Ra  100 - Megohms 

2kV do. applied between 
test electrode and 
solenoid. 

(i)Solenoid to Delegr Ra. 100 - Megohme 
Line and Coils:tor 

(ii)Solenoid to Rk 100 - *gams 
Cathodq/keater 

(ilSelenoid to Grid Rg 100 - Mega= 
(iv Solenoid to Anode Ra 100 - Mqpbas 

509 d.c. applied between 
solenoid and shell of 
valve. 

1 

Re  20 - Magi= 

C%'6024 1./5 



1 - 15 
15 - 30 
30 - 50 
50 - 80 
80 - 100 

± 1/16 
± 0.010 
+ 0.005 
± 0.002 
± 0.001 

Vibration Frequency 
Range ( o.p. s. ) 

Amplitude of Vibration 
(inches) 

CV6024 Page 6. 

TESTS  (CONT'D) 

To be performed in addition to those applicable in K1001. 

Tests are to be performed in the specified order unless other-
wise agreed with the Inspecting Authority. 

Teat conditions - unless otherwise stated:- 

Vh Vg V
a Cooling v. s.w. r. 

(V ) CI ) ( V) 

6.3 a. c. 0 V*c. (Note 1) (Note 2) .41.2 : 1 (Note 3) 

Test Test Conditions AWL 
$ 

Insp. 
Level 

Symo 
bol 

TAmitS  r 
,Units 

Min. Max. 

r taakage Current No operating voltages. 
Note 14. 

100% 

Ihk - 750 /a Heater/Cathode 
Current. 

a Life Test Adjust Va for 9000 Mc/s 

Notes 4 and 15. and  

T.L. 

0 t 
F'0 

500 
10 

- 
- 

Boers 
Aff 

NOTES 

1. Vo  which must be within the limits 100-200 volts d.c. must be quoted on 
the data sheets supplied with each valve. V is a single fixed value 
of Va  which is compatible with tests (d), (ej and (f). 

2. The valve must be air-cooled, the air at ambient temperature being 
directed onto the side of the metal shell and radiator. Air flow to 
be not greater than 50 cu. ft./min. The solenoid current shall be 
adjusted to the value best suited to the particular valve. This current 
must lie between the limits 3 - 7 amps. (Stabilised to + 0.05A). All 
tests shall  be carried out with another CV6023/4 placed alongside the 
valve under test, the main axes of the valves being parallel and the 
distance between the nearest points of the valves to be 6". The output 
socket of the valve undergoing test should be opposite the output socket 
of the second valve, which should also have its solenoid energised as for 
normal operation. 

3. The input v.s.w.r. of the power and frequency measuring equipment must 
be less than 1.2 over the full p-wave frequency range of 7000 - 11,500 
Mc/s. 

4. The frequency shall be set to within ± i%. 

5. The valves shall be mounted rigidly on a vibration table and while 
operating shall be vibrated with simple harmonic motion, in the 
direction of each of the three mutually perpendicular axes 
successively, at the following vibration frequencies and amplitudes:- 

676024/4/6 
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NOT (CONTID) 

The vibration frequency range shall be continuously explored once. 
The rate of change of this frequency shall not exceed 20 c/s 
per minute. 

6. One valve in ten shall be tested. In the event of failure, a second 
valve shall be vibrated. If this valve proves satisfactory, the batch 
shall be accepted; if unsatisfactory, the batch shool  normally be 
rejected. At the discretion of the Government Authority concerned 
however, a rejected batch may be resubmitted for acceptance following 
a joint investigation by the contractor and the Government Authority. 
Valves satisfying this test, which is considered to be nondestructive, 
may be accepted as part of the order. 

7. The test requirement is that frequency modulation of the RF output by 
the vibration shall not exceed .4 1 Mq/s at any frequency in the tuning 
range for the range of vibration frequencies tabulated under Note 5. 

8. The heater supply sham  be d.c. or rectified and smoothed a.c. 

A broadband (non-balanced) mixer shall be used throughout noise tests. 
The noise output shall be indicated on a visual display. The following 
tests are to be made:- 

(a) The ratio of signal to average noise over 10 Mo/s bandwidth 
centred at 60 Mo/s and 120 Mc/s qh011  not be less than 
150 dB/c.p.s. 

(b) The ratio of signal to average noise over a 20 ko/s bandwidth 
centred at 1.0 Mc/s shall be measured for record purposes 
only, and test results for all valves made available to the 
specifying authority. These measurements to be made at 
7000, 9000 and 11,500 Mo/s only. 

For all noise measurements the load v.s.w.r. shall be less than 1.5. 

9. Additionally, if necessary valves shall be vibrated over the full 
carrier frequency range at any vibration frequency at which mechanical 
resonances are observed to occur. The value of AP must not, with 
these vibration frequencies, exceed 4. 1 Mq/s at any carrier frequency 
in the range 7000 to 11,500 Mq/s. 

10. The manufacturer is to supply with each valve:- 

A power output versus delay line voltage characteristic 
covering the range of frequencies 7000 - 11,500 Me/s. The 
power output shell  not be less than 20 MW at any frequency 
in this range. 

(ii) A frequency versus delay line voltage characteristic covering 
the range of frequencies 7000 - 11,500 Mo/s. There must be 
no frequency discontinuities over this tuning range. 

11. With each valve, the manufacturer is to supply anode modulation 
characteristics showing power output versus anode voltage for each 
test frequency. 

12. The time taken in this test for each sweep over the carrier range of 
7000 - 11,500 Mq/s shall not be less than two minutes. 

cv6024/4/7 
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NOTES (CONT'D) 

13. The pulling frequency is the difference between the max. and min. 
frequencies recorded when a mismatch placed in the output section 
is varied through all phases. The v.s.w.r. of the mismatch %hall  
normally lie between 1.5 - 1.6 at each wave frequency, but the 
manufacturer may, at his discretion, exceed a v.s.w.r. of 1.6, during 
this test. 

A curve showing variations in frequency pulling over the tuning 
range %hall  be recorded for each valve. Measurements shall be 
made at delay line voltages separated by intervals of 407 from 
411  = 300 to Vdi = 700V, and by intervals of 60 volts from Ira 
=1007 to Val = 14207. This information must be made available to 
the specifying authority. 

14.. The maximum permissible leakage current to apply in this case for 
the Heater/Cathode Leakage Test (K1001 pars. 5.3)  shall be 750,A. 

15. The life of a valve shall be considered to be terminated when, at 
any frequency in the range 7000 - 11,500 Mq/s, the power output falls 
below 10 alf, and the performance of the valve falls outside any of 
the limits specified in all other tests except test (b). 

The test and release sequence, and the procedure to be adopted in the 
event of failure in life testing, will be decided by the purchasing 
authority. For production contract orders of less than 50 valves, 
the quantity of valves for life tests shall be decided by the 
purchasing authority. 

cv6024/4/8 
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FLYING LEAD CONNECTIONS 

COLOUR ELECTRODE 

Black 
Yellow 
Yellow 

Red 
Brown 

Blue 
White 
TC 

Cathode (HCT) 
Heaters for 
Cathode 

Heater for 
reservoir 

Baffle 
Grid 
Anode. See 

Note D 

Page 1 (No. of Pages 9) 
MINISTRY OF AVIATION - DLBD/RRE VALVE ELECTEMC CV6026 

-Specification MOA/CV6026 SECURITY 

Issueledated 28th May 1964 ,Specification Valve 

To be read in conjunction with H1001 Unclassified Unclassified 

T
CYA7HODE

OF VALVE 

ENVELOPE 
PROTOTYPE 

- Pulse hydrogen thyratron. 
- Unipotential, connected to aid 

point of heater. 
- Glass. 
- VX3250 

MEEK 

$1001/4 
Serial No. 

RATING 

(Not for Inspection purposes) 

TOP CAP 

See Fig 5 Page 9 
Notes 

Cathode heater voltage (VRMS 
Reservoir heater voltage (VRMS 
Cathode heater current, Vh = 12V (A 
Reservoir heater current, Vr = 5F. (A 
Max. peak anode voltage, 111 (kV 
Max. peak anode current, Ia (A 
Max. (Va x Ia x PRF) (MW.clis 
Max. mean anode current (A 
Max. rate of rise of anode ourrent(Ahts 
Min. Grid trigger voltage ' V 
Max. grid negative bias V 
Max. pulse length at aax.peak Current As) 
Max. pulse repetition frequency (pps) 
Min. heating time for oathode and 

reservoir heater before application 
of anode voltage (Minutes) 10 

5.0 + ?g 
B ,M 

31 
4-.15 

25 H 
2000 P 

10,000 G 
3 B 

7,500 C 
1,000 F,R 

110 
5 P 

1,500 Q 

spa 

R 
H 
R,N 
R,N 
R,N 

=HAMM= 

Typical anode delay time 
Max. anode delay time 
Typical anode delay time drift 
Max. anode delay time drift 
Approximate jitter 

STONE (INCHSS) 

Max. overall length) 17 1(16 excluding F/L 

Max. glass dia. ) 
excluding pip ) 

Max. mounting 
dia. 

See Fig 5 Page 9 

MOUNTERS POSITION 

With anode uppermost, the 
axis of the valve shall be 
within 900  of the vertical 

COOLING 

See Note A. 

JOINT SERVICE CATALOGUE NO. 

5960-99-037-2142 

5I 

6 1/32 

0.45 
0.7 

30 
100 

2 
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CV 60 26 NOTES Page 2 

A. The temperature of the anode cooler one inch from the free end, as shown by the 
temperature indicating point shall not exceed 90°C to ensure that the glass-to 
metal seal does not exceed 140°C. 

As an indication, when the valve is operating under the conditions specified for 
the tests on page 4., and when the inlet air temperature is 400C the air flow 
required is about 12 cu. ft. per minute. Under these conditions the pressure is 
about 1i inches head of water. 

B. During the cathode warm up, the cathode heater voltage should be 12V + 
After application of anode voltage the cathode heater voltage should be adjusted 
to a value inside the dashed lines in Fig. 1 on page 7, corresponding to the 
mean power supply current. This adjustment should be made not less than 
5 minutes and not more than 15 minutes after reaching the required mean power 
supply current. 

C. Defined as the maximum instantaneous rate of rise of current, i.e. di/dt max. 
and measured with a mutual inductor in the anode lead. 

D. No part of the attached anode lead shall be within 1" of the glass envelope. 

E. For ambient temperatures in the range + 50°C to + 70°C. For ambient temperatures 
in the range of 0°C to + 5°C the time should be increased to 15 minutes and for 
ambient temperatures in the range - 5°C to 0°C the time should be increased to 
20 minutes. 

F. Refers to the unloaded trigger pulse measured with respect to cathode potential. 

G. This rating applies, providing the inverse voltage during the first microsecond 
following the pulse does not exceed K x Va, where K is a constant and has 
the value 0.18. 

H. The anode voltage must be raised gradually. The time taken to reach 18kV 
must be not less than 30 seconds and to reach 25kV not less than 120 seconds. 

N. It is recommended that the cathode heater and reservoir heater be supplied 
from separate transformers. 

N. At the expense of increasing the anode delay time, the unloaded trigger pulse 
may be reduced to a value within the range 500 - 1000V, as shown in Fig. 3 
on page 8. The anode delay time drift, and jitter are both unaltered. 

P. For Pulse lengths greater than 5 us the peak current rating is reduced in the 
proportion 5/tp where tp is the pulse length in microseconds. 

Q. Higher PRFs may be used at suitably reduced anode voltages. 

R. The pulse generator must have the following characteristics:- 

Unloaded trigger pulse:- 1000 volts, minimum 
Rate or rise of unloaded trigger pulse:- 2 - 4. kV/us. 
Unloaded trigger pulse duration:- 2 - 4 us. 
Source impedance of trigger:- 200 ohms, maximum 
DC resistance:- 500 ohms, maximum. 

With the tube operating under equipment condition, the DC bias, measured across 
the decoupling capacitor C2 shall be 100 + 10V negative. 

The pulse generator must be connected to the valve through the resistance 
condenser network shown in Fig.2 on page 7. 

CV6026/1C/2 



Page 3 CV6026 
NOTES (Cont'd) 

The valve will operate at full voltage with zero bias in circuits where the 
recovery time requirements are not stringent. 

S. In the event of an arc-over in the thyratron for any reason, the grid will 
remain at cathode potential whilst any substantial anode current is flowing. 
The grid bias circuit should therefore be designed to withstand the consequent 
current drain without damage. 

T76026/1C/5 



V6026 Pare 

To be performed in addition to these applicable 
a holding period 

TESTS 

in K1001, and to be carried out after 
hours, see Note 9. of 96 

Test Conditions, Notes 1,3 Limits 
Tests, Note 2 Units Notes 

T Vh YR Va Min Max 

GROUP A, 100% inspection 

(a) HT run up time. 0 12 5.0 - - 4,7 
10 12 5.0 Raise to 18 Secs - 30 
10+ 12 5.0 Raise to 25 Sees - 120 

(b) Anode delay time (4) 15 12 5.0 25 Ps -  0.70 4,5,7 

(c) Run (1) 17 7.5 5.0 25 - - - 4,7 

(d) Jitter 25-30 7.5 5.0 25 111118 - 5 4,7 

(e) Run (2) 30 7.5 5.4 25 - - - 4,7 

(f) Anode delay time (2) 35 7.5 5.4 25 ps Record 4,5,7 

(g) Run (3) 36 7.5 4.6 25 - - - 4,7 

(h) Maximum di/dt 41 7.5 4.6 25 Athis 6000 - 4,7,8 

(3) Anode delay time (3) 42 7.5 4.6 25 Fts Record 4,5,7 

(k) - - -  43 12 5.0 0 - - - - 

(1) Cathode heatercurrent 

(m) Reservoir heater 
current 

53 

54 

12 

12 

5.0 

5.0 

0 

0 

A 

A 

28 

3.7 

34. 

4.6 

- 

- 

(n) Anode delay time 
drift 

- - - - mps - 100 10 

GROUP B.C.D.E no 
tests 

GROUP F 

- 7.5 5 25 hours 500 - 4,6,12 (p) Life (1) information 

(q) Life (2) information - 7.5 5 25 hours 500 6,11,12 

CV602 /1C 4. 



Page 5 CV6026 
NOTES 

1. The units for the test conditions are, T in minutes, Vh and VR in EMS volts, 
and Va in peak kilovolts. The commencement of test (a) shall be at time T = o. 

2. The tests a - n shall be performed continuously and in the sequence shown. 

3. The cathode heater and reservoir heater voltages should be measured at the 
tag ends of the appropriate leads. 

4. The valve must be tested in the circuit shown in fig.4. 
The pulse generator shall have the following characteristics:- 
Unloaded trigger pulse:- 1000 volts maximum 
Rate of rise of unloaded trigger pulse:- 2 - 4 Kv/ts. 
Unloaded trigger pulse duration:- 2us maximum 
Source impedance: 200 ohms minimum. 
DC resistance: 500 ohms minimum 
With the tube operating, the DC bias measured across the bias decoupling 
capacitor C2 shall be 100 ± 10V negative. 

The anode circuit constants shall be chosen so that at Va peak 25 kV, Peak 
Anode Current = 2,000 Amps Minimum, Mean Power Supply Current = 2.5 Amps 
Minimum, Pulse Length . 3.1 ± 0.2 usec, Pulse Recurrence Rate = 400 + 106. 
In addition L4 shall be adjusted to give 7,500 ± amps. per microsecond 
rate of rise of peak anode current. The adjustment shall be made using a 
CV6026 valve in which the gas pressure can be varied. The rate of rise of 
current is measured as a function of gas pressure. Above a certain pressure 
the rate of rise is determined predominantly by the circuit inductance. 
14 should be adjusted to give 7,500 ± 9% E/usec at this pressure. 

The value of L5 shall be such as to give resonant charging. 

The circuit constants shall be adjusted so that the inverse voltage is at 
least K x Va for a period of microsecond (min) in the first microsecond 
following the pulse, where K = 0.18. 

5. Anode delay time is defined as the time interval between the rising portion 
of the grid pulse which is not more than 20% of the maximum unloaded pulse 
amplitude and the point where anode conduction takes place. 

6. The valve shall be deemed to have reached the end of life when it fails to meet 
any of the requirements of tests a to n inclusive. Tests shall be made at 
intervals not exceeding 250 hours. 

7. During HT run up time (test a), tripping is permissible. Subsequently 
the valve is not allowed to trip more than once. Should one trip occur, the 
HT must be re-applied at 25 kV within three seconds and the tests continued 
in sequence. 

8. The rate of rise of anode current dia/dt shall be measured by means of a 
mutual inductor in the anode lead of the thyratron. 

9. All valves shall be stored for at least 96 hours, during which no voltages 
shall be applied. 

10. Anode delay time drift is the greatest difference between the anode delay 
times measured in tests (b), (f), (j). 

CV6026/1C/5 
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NOTES (Cont'd) 

11. The valve must be tested in the circuit shown in fig. 4. 
The pulse generator shall have the following characteristics:- 
Unloaded trigger pulse:- 1000 volts maximum 
Rate of rise of unloaded trigger pulse:- 2 - 4. KT/pa. 
Unloaded trigger pulse duration:- 2us maximum 
Source impedance:- 200 ohms minimum. 
DC resistance: 500 ohms minimum 

With the tube operating, the DC bias measured across the bias decoupling 
capacitor C2 shall be 100 + 10V negative. 

The anode circuit constants shall be chosen so that at Va peak = 25 kV, Peak 
Anode Current = 833 Amps Minimum, Mean Power Supply Current = 2.5 Amps Minimum, 
Pulse Length = 12 ± 0.5 usec, Pulse Recurrence Rate = 250 ± 1C. In addition 

shall be adjusted to give 7,500 ± amps. per microsecond rate of rise of 
peak anode current. The adjustment shall be made using a CV6026 valve in 
which the gas pressure can be varied. The rate of rise of current is measured 
as a function of gas pressure. Above a certain pressure the rate of rise is 
determined predominantly by the circuit inductance. L4 should be adjusted to 
give 7,500 ± Apsec at this pressure. 

The value of L5 shall be such as to give resonant charging. 

The circuit constants shall be adjusted so that the inverse voltage is at 
least K x Va for a period of i microsecond (min) in the first microsecond 
following the pulse, where K = 0.18. 

12. For Qaulification Approval, two valves for each life test shall have 
exceeded 2000 hours. 
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Fig 1 
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Fig 2 

TRIGGERING CIRCUIT (SEE NOTE R) 
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Fig 3 
TYPICAL ANODE DELAY TIME AGAINST UNLOADED 

TRIGGER VOLTS. 
(200 MIS SOURCE IMPEDANCE, 03 pm RISE TINE) 
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i 
8 MAX 

_.  41 MAX DIA 
216

51 

1 
2 16 

DIMENSIONAL OUTLINE 

270 MAX DIA 

109 MIN DIA 

r 

FOR TRUE 
POSITION OF PIP 

SEE END VIEW 
ANODE AND COOLER 

CONNECT ION FOR 

AIR BLAST 

No LEAD COLOUR DIMENSION 

I CATHODE BLACK 'B' 7 3/I6 

2 HEATERS YELLOW 'B' 7 346 

3 BAFFLE BLUE 'A' 8 3/16 

4 GRID WHITE 'A' 8 3/16 

5 RESERVOIR RED 'C' 8 3/16 

6 RESERVOIR BROWN 'C' 8 3/16 

TOL ± Ver 

1 
51 DIA (MAX) Z 

138 IS 

138
1 

14 
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II 

jr-11---1 r---1 
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Specification MOA/CV6026 
Issue 1B dated 5th November, 1962. 
To be read in conjunction with K1001. 

SECURITY 
Specification 
Unclassified I Unclassified 

Valve 

DENOTES A CHANGE 

MARKING 

K1001/5 
Serial No. 

TYPE OF VALVE -  Pulse hydrogen thyratron, 
CATHODE Unipotential, connected to mid 

point of heater. 
ENVELOPE Glass 
PROTOTYPE - VX3250. 

RATING 

Notes 

Cathode heater voltage Onaq 
Reservoir heater voltage (VRMS) 
Cathode heater current,Vh = 12V (A) 
Reservoir heater current,Vr = 5V. (A)4. 
Max.peak anode voltage, (Va) kV 
Max.peak anode current, (Ia) (A 
Nhx.(iNS x Is x PRP) (MW.c/S 
Max.mean anode current CA 
Nhx.rate of rise of anode current A/us 
Min.Grid trigger voltage 
Max.grid negative bias &I 
Nhx.pulse length at max. peak Current(us) 
Max.pulse repetition frequency (pps) 
Min.heating time for cathode and 
reservoir heaters before application 
of anode voltage ( Minutes ) 

DATA 

Typical anode delay time ) 
Max. anode delay time 
Typical anode delay time drift 8 

Max. anode delay time drift 
Approximate jitter 

TOP CAP 
See Fig 5 on Page 9. 

FLYING LEAD CONNECTIONS  

COLOUR ELECTRODE  

Black Cathode (HCT) 
Yellow Heaters for 
Yellow Cathode 

Red Heater for 
Brown reservoir 

Blue Baffle 
White Grid 
TC Anode. See Not, 

D 

DIMENSIONS (INCHES) 

Max overall length) 17 e,4, 
excluding 10/L ) W I°  

Max glass dia ) 
excluding pip ) 5i 

Max mounting flange ) 
dia ) 6 1/32 
See Fig 5 Page 9. 

MOUNTING POSITION  
With anode uppermost,the 
axle of the valve shall be 
within 90°of the vertical 

COOLING 

See Note A 

JOINT SERVICE CATALOGUE NO  

5960-99-037-2142 

.0+ A% 
31  
15 
25 
2000 
10,000 
3 
7,500 
1000 
110 
5 
1500 

10 

0.45 
0.7 
30 
100 
2 

B,M 

H 
P 
G 
B 
C 
F,R 
R 
P 
Q 

R 
R 
R,N 
R,N 
R,N 

Page 1 (No of Pages 9) CV6026 
MINISTRY OF AVIATION - DLRD/RRE VALVE ELECTRONIC 
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CV 60 26 
Page 2. 

NOTES 

A. The temperature of the anode cooler one inch from the free end, as shown by the 
temperature indicating pant shall not exceed 90° C to ensure that the glass-to-
metal seal does not exceed 140°C. 

As an indication, when the valve is operating under the conditions specified for 
the tests on page 4, and when the inlet air temperature is 40°C the air flow required 
is about 12 Cu. ft. per minute. Under these conditions the pressure is about 
1i inches head of water. 

B. During the cathode warm up, the cathode heater voltage should be 12V + 7. After 
application of anode voltage the cathode heater voltage should be adjusted to a value 
inside the dashed lines in Fig 1 on page 7, corresponding to the mean power supply 
current. This adjustment should be made not less than 5 minutes and not more than 15 
minutes after reaching the required mean power supply current. 

C. Defined as the maximum instantaneous rate of rise of current, i.e. di/dt max. 
and measured with a mutual inductor in the anode lead. 

D. No part of theittached anode lead shall be within 1" of the glass envelope. 

E. For ambient temperatures in the range + 5°C to + 70). For ambient 
temperatures in the range of 0°C to + 5°C the time should be increased to 15 minutes 
and for ambient temperatures in the range - 5°C to 0°C the time should be increased to 
20 minutes. 

F. Refers to the unloaded trigger pulse measured with respect to cathode potential. 

G. This rating applies, providing the inverse voltage during the first 
microsecond following the pulse does not exceed K x Ta, where K is a constant and has 
the value 0.18. 

H. The anode voltage must be raised gradually. The time taken to reach 18EV 
must be not less than 30 seconds and to reach 2%V not less than 120 seconds. 

L It is recommended that the cathode heater and reservoir heater be supplied from 
separate transformers. 

N. At the expense of increasing the anode delay time, the unloaded trigger pulse 
may be reduced to a value within the range 500 -1000V, as shown in Fig 3 on page 8 
The anode delay time drift, and jitter are both unaltered. 

P. For Pulse lengthsgreater than 5 us the peak current rating is reduced in the pro-
portion 5/tp where tp is the pulse length in microseconds. 

Q. Higher PRFs may be used at suitably reduced anode voltages. 

R. The pulse generator must have the following characteristics:- 

Unloaded trigger pulse:- 1000 volts, minimum 
Rate of rise of unloaded trigger pulse:- 2 - 4 kV/us. 
Unloaded trigger pulse duration:- 2 - 4 us. 
Source impedance of trigger:- 200 ohms, maximum 

DC resistance:- 500 ohms, maximum. 

With the tube operating under equipment condition, the DC bias, measured across 
the decoupling capacitor C2 shall be 100 + 10V negative. 

The pulse generator must be connected to the valve through the resistance condenser 
network shown in Fig 2 on page 7. 

CV6026/1 B/2 



Page 3. 
CV6026 

NOTES continued 

The valve will operate at full voltage with zero bias in circuits where the 
recovery time requirements are not stringent. 

S. In the event of an arc-over in the tbyratron for any reason, the grid will 
remain at cathode potential whilst any substantial anode current is flowing. 
The grid bias circuit should therefore be designed to withstand the consequent 
current drain without damage. 

CV6026/0/3 



C V 6026 Page 4. 

To be performed in addition to those applicable 
a holding period of 

TESTS 

to be carried out after in K1001, and 
96 hours, see Note 9. 

Tests, note 2. Test conditions, notes 1,3, Units Limits Notes 

T Vh VR Va Min Max. 

GROUP A, 10014 inspection 

(a) AT run up time. 0 12 5.0 - - - 4,7. 
10 12 5.0 Raise to 18 Secs - 30 
10+  12 5.0 Raise to 25 Secs - 120 

(b) Anode delay time (1) 15 12 5.0 25 us - 0.70 4,5,7. 

(a) Run (1). 17 7.5 5.0 25 - - - 4,7. 

(d) Jitter. 25 - 30 7.5 5.0 25 mus - 5 4,7. 

(e) Run (2). 30 7.5 5.4 25 - - - 4,7 

(f) Anode delay time(2), 

(g) Run (3). 

35 

36 

7.5 

7.5 

5.4 

4.6 

25 

25 

us 

- - 

Record 

- 

4,5,7 

4,7 

(h) Maximum di/dt• 41  7.5 4.6 25 A/us 6000 - 4,7,8 

(j) Anode delay time (3) 42 7.5 4.6 25 us Record 4,5,7 

(k) - - - 43 12 5.0 0 - - - - 

(1) Cathode heater current53 

(m) Reservoir heater 
current 

(n) Anode delay time 
drift 

54 

- 

12 

12 

- 

5.0 

5.0 

- 

0 

0 

.. 

A 

A 

mus 

28 

3.7 

- 

34 

4.6 

100 

- 

- 

10 
, I 

GROUP B,C,D,E no 
tests. 

GROUP F 

(p) Life (1) information - 7.5 5 25 hours 500 - 4,6,12 

4 (q) Life (2) information - 7.5 5 25 hours 500 6,11,12 
CV 02 B 



NOTES 

1. The units for the test conditions are, T in minutes, Vh and VE in RNS volts, 
and Va in peak kilovolts. The commencement of test (a) shall be at time T = o. 

2. The tests a - n shall be performed continuously and in the sequence shown. 

3. The cathode heater and reservoir heater voltages should be measured at the 
tag ends of the appropriate leads. 

4. The valve must be tested in the circuit shown in fig.5. 
The pulse generator shall have the following characteristics:- 
Unloaded trigger pulse:- 1000 volts maximum 
Rate of rise of unloaded trigger pulse:- 2 - 4 $v/us. 
Unloaded trigger pulse duration:- 2us maximum. 
Source impedance: 200 ohms minimum. 
DC resistance: 500 ohms minimum. 
With the tube operating, the DC bias measured across the bias decoupling 

capacitor C2 shall be 100 + 10V negative. 

The anode circuit constants shall be chosen so that at Va peak = 25 kV, Peak 
Anode Current = 2,000 Ampa Minimum, Mean Pbwer Supply Current = 2.5 Amps Minimum, 
Pulse Length = 3.1 + 0.2 usec, Pulse Recurrence Rate = 400 + 10. In addition 
TA shall be adjusted to give 7,500  + 5% amps. per microsecond rate of rise of peak 
anode current. The adjustment shall be made using a CV6026 valve in which the 
gas pressure can be varied. The rate of rise of current is measured as a 
function of gas pressure. Above a certain pressure the rate of rise is determined 
predominantly by the circuit inductance. L4 should be adjusted to give 
7,500 + 5% Misec at this pressure. 

The value of 15 shall be such as to give resonant charging. 

The circuit constants shall be adjusted so that the inverse voltage is at 
least K x Va for a period of I microsecond (min) in the first microsecond following 
the pulse, where K = 0.18. 

5. Anode delay time is defined as the time interval between the rising portion 
of the grid pulse which is not more than 26% of the maximum unloaded pulse amplitude 
and the point where anode conduction takes place. 

6. The valve shall be deemed to have reached the end of life when it fails to meet 
any of the requirements of tests a to n inclusive. Tests shall be made at intervals 
not exceeding 250 hours. 

7. During Hr run up time (test a), tripping is permissible. Subsequently 
the valve is not allowed to trip more than once. Should one trip occur, the 
HT must be re-applied at 25 kV within three seconds and the tests continued in sequence, 

8. The rate of rise of anode current dia/dt shall be measured by means of 
a mutual inductor in the anode lead of the thyratron. 

9. All valves shall be stored for at least 96 hours, during which no voltages 
shall be applied. 

10. Anode delay time drift is the greatest difference between the anode delay 
times measured in tests (b),(f),(j). 

Page 5 CV 6026 
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CV6026 Page 6 

NOTES (Contd.) 

11. The valve must be tested in the circuit shown in fig. 4. 
The pulse generator shall have the following characteristics:- 
Unloaded trigger pulse:- 1000 volts maximum 
Rate of rise of unloaded trigger pulse:- 2 - 4 Kv/ps. 
Unloaded trigger pulse duration:- 2us maximum. 
Source impedance:- 200 ohms minimum. 
DC resistance: 500 ohms minimum. 

With the tube operating, the DC bias measured across the bias decoupling 
capacitor C2 shall be 100 ± 10V negative. 

The anode circuit constants shall be chosen so that at Va peak = 25 kV, Peak 
Anode Current = 833 Amps Minimum, Mean Power Supply Current = 2.5 Amps Minimum, 
Pulse Length = 12 ± 0.5 usec, Pulse Recurrence Rate = 250 ±. 10%. In addition 
L4. shall be adjusted to give 7,500 ± 5% amps. per microsecond rate of rise of peak 
anode current. The adjustment shall be made using a CV6026 valve in whioh the 
gas pressure can be varied. The rate of rise of current is measured as a 
function of gas pressure. Above a certain pressure the rate of rise is determined 
predominantly by the circuit inductance. L4 should be adjusted to give 
7,500 ± 5% ."usec at this pressure. 

The value of L5 shall be such as to give resonant charging. 

The circuit constants shall be adjusted so that the inverse voltage is at least 
K x Va for a period of microsecond (min) in the first microsecond following 
the pulse, where K = 0.18. 

12. For Qualification Approval, two valves for each life test shall have exceeded 2000 
hours. 

CV6026/113/6 



FIG. I. 

CATHODE HEATER VOLTS AGAINST 

MEAN POWER SUPPLY CURRENT (SEE NOTE B) 
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FIG. 2. 

TRIGGERING CIRCUIT (SEE NOTE R) 
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FIG. L 
TYPICAL ANODE DELAY TIME AGAINST UNLOADED 
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OPERATION TEST CIRCUIT (SEE NOTE 4.) 
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FIG S 

DIMENSIONAL OUTLINE 
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Page 1 (No of pages 4. ) 
MINISTRY OF AVIATION - DLRD/RRE VALVE ELECTRONIC  CV 6028 

=:-.ecification MOA/CV6028 SECURITY 
Issue 1 dated March 1959 Specification Valve 

To be read in conjunction with K1001 Unclassified Unclassified 

------*Indicates a change 

1/kh OF VALVE - MICROWAVE GAS SWITCH (PRE TR CELL) 
ENVELOPE - SILICA 
PROTOTYPE - VX 9196 

MARKING 
See K1001/4, except that the 
valve shall be marked CV 
Factory Identification and date 
code only. 

RATING 

All limiting values are absolute  

Operating Frequency range(k.Mc/s) 
Max. Peak Power input (MN) 
Max. Mean Power input (kW) 
Max. pulse width (pH) 

Note DIMENSIONS  
See Drawing on page 3 

MOUNTING POSITION 
Any (Note C) 

2-4 
2.5 

3 
2.5 

A 
B 
B 

PACKAGING 
See K1005 

NOTES 

A. The valve may be 
this range. The 
mount. 

B. The quoted power 
where two valves 

C. The hole through 
inches diameter. 

used in a suitable waveguide mount at any frequency within 
bandwidth and matching are determined by the design of the 

is that which is measured incident on a balanced duplexer 
are each operating across both arms of the duplexer. 

which the tube is mounted should be 0.3576 inches ± 0.0005 

TYPICAL OPERATING CONDITIONS  

Primary switch at 31Mc/s Balanced Duplexer 

Two valves may be used side by side in a mount having a Q of 0.7 (see 
drawing on page 4). Applying a 1ito pulse having peak power within the range 100 
kW to 2.5 MN at 500 p.p.s gives a substantially constant leakage in the unbalanced 
output arm of 1.5 watts mean. The recovery time to 3 db is about 25/os. For powers 
of 100 kW the arc loss is 0.2 db -and for those in excess of 1 MN the arc loss is 
less than 0.1 db. Breakdown occurs at approximately 20 kW and at 2.5 MN the life 
expectation is 2000 hours. 

 

CV6028/1/f 
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CV 6028 VALVE ELECTRONIC 
Page 2 

Primary switch in W.G.11 

TYPICAL OPERATING CONDITIONS (Cont'd) 

1.1 at 3.3kMc/s. 
better than 1.05 can 

to the duplexer, 

iris type having a 
500 p.p.s. gives a 

Balanced Duplexer 

a VSWR of 
20% to a VSWR 
db. 

at 500  p.p.s. 
18 W mean. 

and plate 
power at 

A single valve when 
When irises 0.145" wide 
be obtained for an insertion 

Applying a 1.5 ps 
the leakage into the unbalanced 

Primary switch at 3.3 k 

used across W.G.11 gives 
are used a bandwidth of 

loss less than 0.2 

pulse of 600 kW peak power 
arm is approximately 

lic/s Balanced Duplexer 

Using a single valve in a mount of the cone 
Q of 2.6 and applying a 1.5/us pulse of 600 kW peak 
leakage of 3.2 W mean into the unbalanced arm. 

To be performed 
IE:ITS 

applicable in Eitel in addition to those 

TEST CONDITIONS  

balanced duplexer inWG16. The 
duplexer shall not exceed 1.2:1 on 

f (kNO/i) 
9.5 + 0.5 

The valves shall 
maximum VSWR looking outwards 
any arm. 

tp (,,usecs) 
0.2 .I. 

be tested in an approved 
from the balanced 

Du 
10% .0002 + 10% 

IC1001 TEST TEST CONDITIONS 
AQL 
% 

INSP. 
LEVEL 

SIM- 
BOL 

mum 
MIN. MAX UnirS 

GROUP A 
Adjust rf input power 
from a low value until 
the valve strikes 

Notes lend 2 

Peak rf power input 
=50 kW +10% 

Notes 1 and 2 

100% 

100% 

- 

- 

20 

25 

VW 

/USec 

Breakdown power 

Recovery time 
to 3 db 

GROUPS B. C and D omitted 
..-- 

11.3 

GROUP E 

No voltages 

No voltages 

6.5 IA 

IA 

Glass strain 

Fatigue 

C76028/1/2 



Page 3. TESTS (Contd) VALVE ELECTRONIC  CV 6028 
IC1001 Test Test Conditions AQL 

% 
Insp. 
Level 

Sym- 
bol 

Limits Units 
Mina Max. 

11.3 

11.4 

GROUPE (Cont'd) 

Frequency, any 
within range 
40-200 c/s.Min. 
peak acceleration 

•• 5g 
Duration = 96 hrs. 

NO voltages 
Hammer angle = 300  

No voltages 
Three cycles 
between -500C 
and 1000C 

As in Group A 4.0 

IL 

IL 

• 

- 20 
I 

k* 

Fatigue (cont'd) 

Shock 

Temperature 
Cycling 

Post Fatigue, 
Shock and 
Temperature 
Cycling tests 

Breakdown power 

GROUP F omitted 

GROUP G 

As in Group A 
As in Group A 

1.0 
1.0 

100% 
100% 

- 
- 

20 
25 

W 
/uSeo 

Re-test after 28 
days holding 
period 

Breakdown power 
Recovery time 

NOTES 
1. The power measured or quoted shall be that which is incident on the balanced 

duplexer. 

2. The valve shall be moved up and down in the duplexer through all positions for 
which the ground length (see outline drawing) is completely through both 
waveguides. 

OUTLINE DRAWING BAKELITE END-CAP 
7 MAX. CEMENTED IN POSITION. 

6i MIN. FULL RAD. Ac3 
GROUND LENGTH. 
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CV 6034 
page 1 (No.of pages 1 1 ) CV 6035 
MINISTRY Or AVIATION R.R.F. CV 6036 
Specification MOA/CV6034,5,6. 
Issue I dated 23.3.60 
To be read in conjunction with K1006 

Security 
Specification Valve 
Unclassified I Uncli=fied 

 

Type of Valve X Band, fixed frequency, pulse 
magnet. 

heated. 

Page 6 

As K1001/5 with 
as appropriate, 

Marking 

No. 
magnetron, with integral 

Prototype VX3276 

CV Number 
and Serial 

Cathode Unipotential, indirectly Dimensions and Connections 

Cooling Forced Air 
Page 11 

Climatic See TA.Requirement Mounting Support 

Neight 7i lbs. nominal. 
Face Plate (see page 11) 

Packing Pan-climatic, see T.A. 
Requirement Page 7 

RAFINGS Mounting Position 
Not for inspection purposes. Any 
All limiting values are absolute.  

Parameter Units Symbol Max. Min. Notes 
Fester Voltage iNrir: EP 2.r T:g A 
Heater Current (Surge) Amps If 30 - A 
Warm-up time for instant start Seconds tk - 180 A 
Pulse length uS tp 1.0 0.25 
Mean Input Power Watts Pi 360 - F 
Peak Input Power (1) tp = 4- uS kW pi 360 150 D.E. 
Peak Input Power (2) tp = 1 uS kV pi 200 150 D.E. 
Minimum efficiency into a match % 30 D 
Frequencies:- CV6034 ' mo/i F 9590 9500 

CV6035 Nb/i F 9645 9555 
CV6036 NO/i F 9700 9610 

Rate of rise of Anode Voltage kV/uS r.r.v. 250 100 B 
Voltage reflection coefficient 

of load Ratio - 0.2 - 
Anode Temperature Deg. Cent. T 150° -55°  C 
Cathode stalk temperature Deg.Cent. T 165°  -55o C 
Altitude Feet - 10,000 1 1 - 

II 

Notes 

A. For mean input powers in excess of 5o watts the heater voltage shall be reduced 
in accordance with the formula:- Pi. 

Et =2 (1 + 0.2 volts r 66 ) 

B. The rate of rise of the pulse voltage (r.r.v.) is defined as the value of 4 
measured at the onset of oscillation. 

034:-CV 0 1 1 
Z.20733. 



CV 6034 
CV 6035 
CV6036 Page 2 

1 C. The magnetron shall be forced air cooled so that the anode and cathode stalk do 
not exceea the maximum permitted temperatures. The direction., of air blast 

1 and points of measurement of the temperatures are indicated on the outline 
drawing,. 

D. In the worst phase of a mismatch having a voltage reflection coefficient of 
0.2 the minimum R.F. output power may be estimated by assuming an effieieneY 
of 25%. 

E. For intermediate pulse lengths pi (max) shall be determined by linear 
interpolation. 

F. The magnetron pulse voltage (epy) will be between 16-18 kV for a pulse current 
(1b) of 20 amps. 

G. INTERSERVICFS CATALOGUE NU1MERS: CV ND. 

;08 — 
99 

 - 037 - 
cv 6034 

59s0 - 99 - 037 - 2182 
CV 6035 
CV 6036 

TESTS See Note 10  
To be performed in addition to those in K1006. Notes 19, 20. 

Conditions for Oscillation Tests  

Sym- Value 
Ref Feature Notes bol Osc.1 Osa.2 Units  

R.F.Load Reflection 0.025 max 0.025 max Ratio 
Coeff. 

Waveguide I No. 16 No. 16 
Coupler 21 

4.16.3.2 Heater Start Ef 1.8 max 1.8 max Volts 

Bun Ef 0 0.7 ± 794 Volts 
Warm up time tk 180 max 180 max Seconds 

4.16.3.3. Pulse Characteristics 
Pulse Width 2 tp .25 + 10% 1.0 + 1C% OSecs 
Duty Cycle Du .0017.110% .001 —+ 10% Ratio 
Rate of rise of 3 r.r.v 250 min 225 an kV/uS 
Pulse voltage 

4+16.3.4 Wean Anode Current Ib 20 ± 2% 12 + 2% mA d.c. 

016034,-m6036/1/2 



CV 6034 
CV 6035 

Pate CV 6036 
Group A. Acceptance tests at 100% 

inspection level. 

Sym- Limits 
Ref. Teats Conditions bol Min. Max. Units 

4.10.8 Heater Current No Pulse voltagesvolts If 9.5 11.5 Amps 
Ef = 2.0 V + 2% 
tk = 180 (an) 

4.9.13 Pressuring 45 1:6i dos leakage .005 lbsweight 
per hour. 

4.16.7.3 Holding Period t 168 Hours 

4.16.7.1 Stability Osc.1 pi=360 kW(min) M.P. 0.35  
Notes 3,12,13,14 to be applied instanr 

taneously immediatedy 
following the warm 
up period. 
Refl.Coeff.0.2 min. 

4.16.5 Pulling Figure Osc.1 lir 15 Ab/S 
Refl.Coeff.0.2 min. 

Pulse Voltage Osc. 1 epy 16 18 kV 
Note 16 

4.16.3.6 Power Output Osc. 1 Po 100 170 Watts 

Frequency Osc. i 
Any anode tempera-
ture between 40°C 
and 70°C 

F 9525 9580 MO 
F 9580 9635 No/s 
F 9635 9690 Mc/6 

4.16.3.7 Spectrum(1) Oso. 1 
Ib=15-22.5 mA 

bN R.F.Bandwidth 
Minor Lobes 

BM' 
6 

2.5/tp Ma/s 
db 

To be observed over range 
Max. BY and min. ratio of 
minor lobes to be recorded. 

4.16.6 Pushing Factor 0sc.1 I 0.4 Mbis/A 
Note 15 20 + 1 Amp 

cv6034,6036/1/3 



CV 6034 
CV 6035 
CV 6036 Page 4 

Group B. Sample Acceptance Tests 

Ref. Tests Conditions Sym- 
bol 

Limits 
Max. 

Units 
Min. 

Combined AQI=10% Ins..Level 
No holding period 
required for 
these tests 

4.16.3.6 Power Output Osc.2 Po 50 - Watts 

4.16.7.1 Stability 0sc.2 pi=200 1Y(min) MP 0.35 % 
Notes 3,12,13,14 Refl.Coeff.=0.2min. 

4.16.3.7 Spectrum (2) 030.2 Ib=7 -15 mA 
Ref1.Coeff..0.2min. 

bM
R.F. Bandwidth 
Minor Lobes 

B7 
5 

2.5/tp Mb/6 
db 

Spectrum (3) Osc.1 Ib=15 -22i mA 
Ref1.Coeff.=0.2 min 

(a) R.F. Bandwidth BW 2.5/tp Mb/6 
(b) Minor Lobes 5 db 

Observed over all phases and 
ranges. Max. BM and min.ratio 
of minor lobes to be recorded 

Group C. Sample Acceptance Tests 

Combined AQL=1( Ins .Leval 1..;_ 
Resonance Search 
Note 7 

Miorophony Osc.2 
Note 7 (a) Total frequency 

deviation 
AP 1.0 Mc/S 

(b) Change in 
output power APo 25 % 

Fatigue 
Notes 7,22 

Shock Acc 50 g 
Note 8 

Drop In carton (see also 4'6" Height 
Note 9 Q.A.requirement) 

Post fatigue, shock and drop test 
end points. 
(1) All 100 tests same limits 

except F and kV 
(2) Change in frequency ! AF 10 Mc/S 
(3) Change in pulse voltage AMY 0.75 kV 

CV6034.-0V6036/1/4. 



CV 6034 
CV 6035 

Page 5. 
Acceptance_ Life Tests (1 CV 6036  

I I ! 
Ref.' Tests Conditions AQL 1 Insp. Sync Limits Units 

Min. Max. % 'Level bol 
I 1 
!Survival Rate Life Tests 
1 Combined AQL = 12% 
i 

4.11,51Suz-vival rate life test I 6.5% 1 20 Rows 
Osc. 1 ,Intermittant. 

! Off period 
. 8 mins.min. I 

1 End points Osc. 1:- 
1 
I 

a Change in mean power 
b Change in frequency i 

Apo 
tag. 

10  
10 MC/is 

o R.F. Bandwidth Bid 3/tp Nbja 
d Stability (no holding 

1 period required) 
M.P 0.5 

1 , 
!Survival rate standby life test 6.5% ! 1 22 Hours 

No pulse voltages , 
1 Ef = 2.0 volts 

End points Osc. 1:-. 
a) Change in mean power AED 10  
b) Change in frequency AF 10 Ma/s 

2: ot-P 
"Wabillidwia(nlol 

IW 1 M holding 
1 period required) 

M.P 0.5 
ife 

Acceptance Life Tests (2). See also Note 10 

Ref. Teats Conditions Sym- Limits Units 
bol Min. Max 

4.11.5 Intermittent Life' Test 500 I Hours 
4.11.3.2 Group D 

Note 22 Osc.1 off period 8 
minutes (min.) 

Test end points Oso. 1. 
(1) Power output Po 90 Watts 
(2) Change in frequency AF (+10 Mc/s 

(-25 
3 R.F. Bandwidth 
4 Stability (No holding 

period required) 
riMP 

3/tp 
0.5 

Me 

(5) Change in pulse voltage Ty 0.75 kV 
Standby Life Test 500 Hours 
Notes 18,22 Group D 

No pulse voltages 
Ef = 2.0 volts 

Test end points Osc. 1 
(1) Power output Po 90 Watts 
(2) Change in frequency LIF (+10 Mc/5 

(-25 Mo/n 
(3) R.F.Bandwidth BY 3/tp ibis 
4 Stability (no holding 

period required) M.P i 0.5 % 
(5) Change in pulse voltage AerY 0.75 kV 

cv6o34-6o36/1/5 



cV 6034 
CV 6035 
CV 6036 Page 6 

Acceptance Life Tests(2) (Cont'd) 
Limits 

Ref Teat Conditions Symbol Min. Max Units ; 

4.11.3.2 .Shelf Life 
Note 11 Group D 

Test end points as for 
Standby Life Teat 

28 Days 

1 
 Type Approval Life Tests Notes 10,22 
Al tests and end points as for 

;Acceptance Life Tests (2) but with 
'the following limits. 
Intermittent Life Test 

Evidence on one valve(min.) 
required 

Standby Life Test 

1 Evidence on one valve(min) 
required 

!Sbal.f life 
!Note 11 Evidence on one valve (min.) 

required 

Trie Approval Design Requirements. 
3.1  

Note 10 

1000 

2000 

Hours 

Hours 

Days 

Altitude Osc. 1 and Osc. 2 
Note 4 
Corona Atmospheric pressure 
Note 4 tp US 4. 10% (min) 

epy = 25 kV (min) 
Du = 0.001 (min) 

Cooling Anode dissipation 
Note 5 P = 180 watts (min) 
Input 
capacitance No voltages 

measured at any 
frequency between 
.001 - 1.0 Mcis 

Low temperature Stability 
operation 0sc. 1 T =-55°C 
Notes 6,12, initially 

13,14 Ef = 2.0 V max 
Thermal Factor 0sc.1 

T = 85°  4. 15°C 
Stability No holding period 
Notes 12,13,14. required 

4.16.1 

4.9.15 

4T 55 

Cin 11 1 13 

M. P. 

/QT  
M.P. 

-0.2 MC/6 

0.35 T 

500 

0.35 

mm 

Cent.; 

 

Ref l.Coeff.= 0.2 min. 
Every combination of Pi,r.r.v., 
within the trapezia defined in 
Note 17 for 0sc.1 and Osc.2 

Tropical Exposure As 10001, 10.1 
first p.p. only 

Test end points as for 
Intermittent Life Test 

10 Days 

0V4-031—p-cv6036/1/6 
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CV 6034 
CV 6035 
CV 6036 

I Packing Requirement. 

To reduce the shock reaching, the magnetron to 50 g (max) when dropped from 
4'6" on to a hard surface. It is required to do this in any ambient within the 
limits —40°C to + 65°C and relative humidity 0-10(6. 

NOTES 

1. Details of waveguides are given in RCL351 (Waveguide) obtainable from Radio 
Components Standardisation Committee, 77-91, New Oxford Street, London W.C.1. 

2. (a) Modulator Impedance: The output voltage of the test modulator on open 
circuit shall not be less than 1.3 times the operating voltage and the output 
current on short circuit shall be at least 1.5 times the operating current 
measured on isolated pulses. 

(b) Modulator Charging Characteristics: The available energy for every pulse 
in the period immediately following an arc in the magnetron under test shall 
not be less than the available energy when the magnetron is operating normally. 

3. (a) The rate of rise of the pulse voltage (r.r.v.) is defined as the value of 
dv at the onset of oscillation. 

(b) A modulator will be accepted as having a suitable rate of. rise of voltage 
if it is demonstrated to the satisfaction of the Inspecting Authority that the 
maximum rate of rise of voltage measured lies within the specified limits. 

During the measurement of the rate of rise the modulator will be 
adjusted so that it would give the specified operating conditions if any 
otherwise acceptable magnetron were fitted. For the teat the modulator shall 
be terminated by z,  capacitor of a value equal to the nominal input capacitance 
of the magnetron. The measurements shall be made over the interval between 
the point when the voltage first reaches &Cr and the point when it first reaches 
100O of the pulse voltage of the magnetron. The value shall not fall after its 
maximum in this interval to less than 95 1,  of the maximum value. 

(o) The Approving Authority may waive the requirement to demonstrate compliance 
with the required rate of rise characteristic, but in lieu will require from 
the Manufaoturer suitable documentary evidence in support of compliance. 

4. (a) There shall be no evidence of corona when operating under the required 
test conditions at a pressure of 500 mm (max.) of mercury. 

(b) aith the cathode cold, and at atmospheric pressure, the magnetron shall 
withstand the required test voltage with the required pulse characteristics 
from a source of approximately 1000 ohms impedance for five minutes without 
suffering damage due to external discharges. If necessary this test may be 
carried out with a macmstron with a dummy target. 

5. The anode shall be blown with 15 cu.ft of air per minute so that the anode 
block runs at 150°C or less. The pressure drop shall not exceed 3 inches of 
water. 

CV6034—C76036/1/7 
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CV 6035 
CV 6(:)36 Fogy  8 

6• 4.9.15 of K1006 shall be read as -55°C. Then the block reaches -55°C the 
heater, at the specified voltaae, shall be applied for tk = 180 secs (max.). 
A stability test shall be carried out under the required test conditions. 

7. The magnetron, mounted by attachment of the face plate to a rigid surface by 
four screws, shall be subjected to a resonance search test. For frequencies 
10-150 c/6 the maximum acceleration shall be 2 g, for frequencies 150-500 o/S 
the acceleration shall beg g. The test shall be carried out under the required 
oscillation condition and with vibration applied in three mutually perpendicular 
directions, one of which shall be the axis of the cathode stem end one of which 
shall be the axis of the wavecNide output. The frequency shall be swept at a 
rate not exceeding one octave per minute. Resonance shall be detected by 
acoustic methods,• by the presoenoe of microphony or by other means at the 
discretion of the Approving Authority. During the search the microphony 
shall not exceed the limits specified. The p.r,f._ may be adjusted if 
necessary to enable microphony to be,detected and measured. The magnetron 
shall be vibrated for 10 hours or 10' cycles, whichever is the less, at the 
frequency of each resonance found, the direction of vibration being that which 
:dyes greatest excitation of the resonance; when this cannot be established 
the magnetron shall be fatigued in each of the three directions for 10 hours 
or 107 cycles, whichever is the less, et the acceleration as for the resonance 
search test. 

8. To be carried out on hammer machine as defined in K1001 Issue 5. 

9. Drop on to a hard surface. The pack shall hit the surface with four different 
faces and two diagonally opposite corners making six drops in all. 

10. For Type Approval the Manufacturer, at his expense, shall do the following:- 

(a) Carry out, on each of four valves, the tests in Group A and Group B and 
then send the valves with detailed test reports to the Approving Authority. 

The Approving Authority at its discretion may carry out on these valves any 
test or requirement within this specification. 

(b) Carry out the Type Approval life tests and send the information to the 
Approving Authority. This requirement may be waived at the discretion 

of the Approving Authority, and in lieu the Manufacturer will be required to 
submit evidence of lives to Type Approval limits. The Approving Authority 
at its discretion may require the Manufacturer, at the Manufacturer's expense, 
to carry out 'he Acceptance Life Test (2) to the Type Approval limits either 
once during the currency of the contract or once per year. 

(c) Carry out the Group C Acceptance Tests. This requirement may be waived 
at the discretion of the Approving Authority and in lieu the Manufacturer 

will be required to submit evidence of compliance. 

(d) Certify that the valves will meet the Type Approval Design. Requiremente 
No evidence of compliance will be needed. 

The Approving Authority may at any time after Type Approval and at its own 
expense select a small number of valves in any order from submissions during 
any period. The selection may be delegated. The Inspecting Authority may 
at its own expense at any time after Type Approval, select a small number of 
valves in any order from submissions during any period. The Approving 
Authority, at its discretion, may carry out on these valves any test within 
the Type Approval Dosignr Requirements.. Any failure will be deemed to consti-
tute evidence of non-compliance. The Manufacturer may, at his expense, submit 
test results on further valves within the selected period and from such 
adjacent periods as the Approving Authority will allow. The decision of the 

646634"Lcv6o36/1/6-- — 
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CV 6034 
C V 6035 
CV 6036 

Approving Authority on compliance will be based on the combined results of all 
the valves tested. 

 

1 11. 'iith or without pack at the discretion of the Manufacturer. 

12. Stability shall be measured in terms of the number of output pulses missing, 
expressed as a percentage of the number of input pulses applied during the 
period of observation. The missing pulses (M.P.) due to any cause are 
considered to be missing if the r.f energy is less than 70% of the normal 
energy level. 

  

   

 

13• With the peak input set to the specified value the mismatch shall be 
introduced and the phase adjusted to give the maximum anode current. A missing 
pulse count shall be made over a period of three minutes. The phase of the 
reflection shall then be varied through 360°  (i.e. equivalent to changing the 
length of guide between input flange and reference plane of reflection by 
half a guide wavelength) and then set to the position showing the maximum 
missing pulse rate. If the value of phase is less than 45°  different from 
the previous setting and if the previous value of the missing pulse ratio was 
less than 0.11 this will be regarded as satisfactory performance. This pert 
of the test shall be completed within 6 minutes of switching on the H.T. 
after the specified holding period. If the above two conditions are not 
satisfied then the bracketing procedure in Note 14 shall be used. 

The following bracketing procedure shall be used. The phase of the mismatch 
shall be set to the apparent position showing maximum missing pulse ratio and 
then the phase altered to two values, one on each side of the previous setting 
and differing from it by not more than 15°. The missing pulse ratio shall be 
measured over an interval of not less than one minute in each position. If 
either of the values of missing pulse ratio found exceeds the value previously 
found, a further measurement shall be made following the same procedure but in 
a single position beyond that giving the greater reading. The process shall be 
repeated until a value of missing pulse ratio is found which is less by at least 
0.1A than the highest figure found or is itself less than 0.1%. This test must 
terminate within 15 minutes of switching on the H.T. after a holding period. 

  

   

 

" 

  

    

    

    

    

 

15 The E.H.T. supply to the modulator shall be modulated so as to cause the 
magnetron pulse current to vary sufficiently about a mean value so as to 
exclude the effects of thermal expansion of the electrodes. The maximum pulse 
current modulation shall be ± 21 Amps (peak). The maximum frequency displace-
ment F of the spectrum, as observed on a suitably adjusted spectrometer, 
shall be noted and the value of/SF/iiib in lt/U per Amp, where ib = peak to 
peak modulation of pulse current, shall be obtained. 

  

   

I1
16 The requirements of 4.16.3.5. are waived. 

  

A. 

I

M 

 
Pi and r.r.v are plotted as ordinate and abscissa respectively on rectangular 
Cartesian coordinates. a,b,c and d are the corners of a trapezium where a,b, 
c and d for both 0sc. 1 and Osc. 2 are as under:- 

  

  

  

     

CV6304-6036/1/9 



CV 6034 
CV 6035 
CV 6036 Page 10 

Point Oso. 1 Osc. 2 

Pi r.r.v. 
0--- 

Pi r.r.v. 

a 360 130 200 100 

b 360 250 200 225 

0 100 130 70 100 

d 100 200 70 150 

18. The valve shall be operated with heater only.  T = 125 + 25°C and shall be tested 
at intervals of 100 hours (min.). The valve may remain operating for 60 mini. 
(max.) before renewing the standby condition. 

20. Copies of K1006 and Inspection Instructionsfor use with K1006 can be obtained 
from:- The Secretary, The Ministry of Aviation, 77/91, New Oxford Street, 
London W. C. 1. 

20. Paragraph 60.1.1. of Correlation Tolerances of the Inspection Instruction 
shall be excluded. 

21. A flange similar in essential dimensions to "Flange Choke (WG16) 2830051" 
shall be used. For further details application shall be made to "The 
Director, R.R.E., Malvern, Woros." and the drawing number TR/B 610180 quoted. 

22. On completion of these tests the valves shall be considered expended. 

cy6f54,6036/1/10 
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VALVE ELECTRONIC  

UNITED KINGDOM ATOMIC ENERGY AUTHORITY (A.E.R.E.) 

C V6044 
Specification D. At. En. CV.6044 SECURITY 
Issue 1 dated 18th Feb. 1960 Specification Valve 
To be read in conjunction with K.1001 Unclassified Unclassified 

TYPE OF VALVE: Decade Scaling Tube 
CATHODES: Cold 

ENVELOPES: Glass Unmetallised 
PROTOTYPE: VX.9194 

MARKING 
See K1001/4  

BASE 
International Octal 

RATING 
Rectangular 
Pulse 
Drive 

Sine 
Wave 

Drive 
Notes 

CONNECTIONS 

Pin Electrode 

Max. Striking Voltage (V) 

Nominal Maintaining voltage 
at .45 mA (V) 

Max. Anode Current (uA) 
Min. Anode Current (uA) 
Max. Speed (Digits/sec) 
Max. Input Signal Peak to Peak (V) 
Max. Guide Bias (V) 
Max. Ko  Bias (V) 
Max. Ko Load (K ) 
Max. Guide Bias Resistance (K ) 

350 

190 
550 
250 

4,000 
140 
60 
-20 
100 
220 

400 
470 
120 

80 

80 

35 

-10 

33 

350 

190 
550 
250 

2,000 
171 

400 
470 
55 

45 
9 

-10 

33 

1, 3 
1 

1 

2 

1, 3 

1 

1 

3 

4 
5 

7 

Anode 
 

K1-9 
1st Guides 

2nd Guides 

Ko  

DIMENSIONS 

See Fig. 1 page 4 

RECOMMENDED OPERATION 
Supply Voltage (V) 
Anode Resistor (K ) 
Signal Amplitude (V) 
Both Guides 
Pulse Duration (uS) 
Both Guides 
Signal Delay, 2nd Guide (uS) 
Signal Delay, 2nd Guide (degrees) 
Bias Voltage (V) 
Both Guides 
Bias Voltage Ko (V) 
Output Cathode Load (K ) 

1. Relative to K1_9 Electrodes. 

2. Signal for sine wave drive specified 

3. With rectangular pulse drive at 
e.g. by D.C. restoration. The 

NOTES 

this guide bias must be maintained, 
of fig. 2., page 4, is applicable. 

in V.R.M.S. 

high speeds 
test circuit 

z3-489. mit° -s-rtck NuNtaiGQ i L 54 tto ci 0 3-1 feet 14 t—c 6 /1/1 



Page 2 

TESTS 

To, be performed in addition to those applicable in K1001 

CV6044 
Test Teat Conditions AQL 

% 
Insp. 
Level 

Symbol 
Limits  

Units Notes 

Min. Max. 

GROUP A 

Acceptance Teats 

a Insulation To be measured 
between any one 
electrode and 
parallel 
combination of 
all the others 
at 170V. 

100% 100 M 1 

b Striking Voltage A - KS 100% Vs  1, 3 

Vb = 3509 

c Scaling Accuracy Vb = 400V 100% 1, 2 

V1 . +35V 

V2 = -40V 

T = 60uS 

Frequency = 4.0 
Kcis. 

d Running Voltage Vb = 400V 100% Vr  184 194 V 1, 4 

GROUP B 

Life Test 
Combined AQL 1.5 IA 

a Survival running 
life teat 

Vb = 500V 
V1 = +35V 

5, 7 

V2 = -40V 
T = 60uS 

b 

Tests to be 
performed at end 
of survival 
running test. 

Scaling Accuracy Vb . 400V 

V1 = +35V 4 
V2 = -40V 
T = 60uS 

Frequency = 4.0 
Kc/s. 

c Running Voltage Vb = 400V Vr  176 206 V 4 

CV6044/1/2 



Teat 
AQL Insp. 

Level Symbol- Units Notes 
Limits 

Teat Conditions 
Min. Max. 

GROUP C 

Electrical Retest  

Not more than 7 days 
prior to application 
for Services final 
approval 

6 

Scaling Accuracy 

Running Voltage 

Vb = 400V 
V1 = +359 
V2 = -40V 
T = 60uS 

Frequency = 4.0 
Kc/s 

Vb = 4007 

a 

b 

100% 

100% 

2 

Vr  184 194 4 

NOTES 

1. Tests of Group A are to be applied directly after completion of manufacture. 

2. The tube shall scale without error the first applications of test signals (illustrated 
in fig.4 on page 4). Test signals are to be applied for at least 1/10th seoond. The 
test circuit of fig.3 page 4 is applicable. 

3. K1_9 1st guide and 2nd guide electrodes to be disconnected. Ambient illumination 
of valve to be 5 - 50 lumen per square foot. Valve to conduct in less than 10 seconds. 

4. The Ki_9 1st guide and 2nd guide electrodes will be successively earthed through a 
suitable make before break type switch to cause 30 gaps to conduct in turn. The 
running voltage across each gap shall be within the specified limits. For this test 
the Ko  and K1-9 electrode will be commoned. The test circuit to fig.2 page 4 is 
applicable. The measurement of the running volts is to be made between 0.1 and 2.0 
seconds after the contacts of the make before break type switch have broken. 

5. The valves selected for this test are to be run in the circuit shown in fig.5 page 4. 
One application of the pulses shown in fig.4 page 4 is to be made every 85 t 5 hours. 
The tube is to receive 20 such pulses and then be removed. A valve which fails to 
step on the application of the test pulses shall be rejected. The normal guide bias 
is to be +60V which will be reduced to +35V immediately prior to the application of 
pulses. 

6. During the period between the completion of Group A tests and the commencement of 
Group C tests no further processing shall be applied. 

7. A lot shall consist of not more than one calendar month's production or 1301 
whichever is the greater. For lots of 800 and less sampling codes should be as 
for lots of 801 - 1300. 

Page 3 TESTS (Cont'd) 

CV6044 
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DIMENSION A BC D 

MIN. (mms) 27.5 28 64 82.5 

MAX. (mms) 29.5 29.9 69 87.5 

MAXIMUM ECCENTRICITY RADIUS 15.75 mms. 

DIMENSION E WHICH WILL NORMALLY BE 

6.0 ±0•5 mm., IS DETERMINED BY THE 
ASSEMBLY JIGS. FACILITIES MUST BE 
AVAILABLE FOR THESE JIGS TO BE CHECKED 
BY THE INSPECTING AUTHORITY AT 
WEEKLY INTERVALS. 

ANGULAR DISPLACEMENT BETWEEN THE 
Ke ELECTRODE AND BASE PIN No.6 SHOULD 
BE 0°±I2°. THIS DISPLACEMENT SHOULD 
BE MEASURED ABOUT AN AXIS PASSING 
THROUGH THE CENTRE OF THE BASE AND 
THE CENTRE OF THE ANODE SECTION OF 
THE ENVELOPE 

Fig.2 

Fig.3 

+60V 

           

VI 

V2 

         

K I -9 POTENTIAL 
1st. GUIDE WAVEFORM 

           

    

T 

     

         

           

VI 

         

K1_9 POTENTIAL 
2nd. GUIDE WAVEFORM V2 

         

    

---1 T 

Fig. 4 
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Fig. 1 

D 

CV6044 Page 4 

016044/1/4 



A 
A 
A 
A 
A 

A 
B 

26.0 
1.3 
13.0 
2.6 
800 
300 

90 
10 
800 

250 
31 

B 8171n3 
129 

63 
137 

65 

CAPACITANCES (pp) 

cas 
oin 

tout 

MOUNTING POSITION 

Vertical 

1.2 

56 
21 

TYPE OF VALVE:-Beam tetrode 

CATHODE:- inairectly heated 

ENVELOPE:- Glass, unmetallised 

PROTOTYPE:- VX6094/CV2577, see Note C. 

MARKING  

See K1001/4 

BASE 

B.S.4407A 

CONNECTIONS  
RATINGS  

Heater Voltage series)  
Heater Current series)  
Heater Voltage parallel) 
Heater Current parallel) 
Max. d.c. Anode Voltage 
Max. d.c. Screen Voltage 
Max. Anode Dissipation 
Max. Screen Dissipation 
Max. Cathode Current OmA 
Max. Heater/Cathode Voltage 
(d.c.) (Heater Negative) (V) 
Mutual Conductance (mA/V 

Note 
Pin Electrode 

1 
2 h tap 
3 

5 g2 
6 a 
7 

DIMENSIONS  

See K1001/A1/D1 

Dimension Min. Max. 

NOTES 

A. Absolute maximum value. 

B. Measured at Va = Vg2 = 150, Ia = 450 al. 

C. This valve is electrically similar to CV2377 but is shorter and has a 
sintered glass base. 

D. The Joint Services Catalogue Number is:- 5960-99-037-2221 

Page 1. (No. of Pages: 2) 

VALVE ELECTRONIC 

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT CV6045 
Specification AD/CV6045 

Issue No. 1 Reprint "A" dated 24.6.60. 

To be read in conjunction with $1001, 
B.S.448 and B.S.1409. 

SECURITY 

Specification Valve 

Unclassified Unclassified 

  

Indicates a change 
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To be performed in addition to those applicable in 1(1001 

Test Conditions 
Test Limits No. 

Tested 
Note 

Vh 
(V) 

Va 
(V) 

Vg2 
(V) 

Vg1 
(V) 

Ia 
(mA) 

min.  ma,. 

a 26.0 0 0 0 0 Ih (A) 1.17 1.43 104 
orS 

b 26.0 150 150 Adjust 600 Vg1 (V) -6.745.0 wax 

c 26.0 150 150 " 600 Reverse Ig1 ("IA) - 6.0 10( 

d 26.0 150 150 " 600 Ig2 (mA) - 65.0 10C 
or S 

e 26.0 150 150 " 450 Ia Rise when Vg1 is 
Vg1 then mace more positive by made more positive 
3V by 3V (mA) 71.0 136.0 -*A 

f 26.0 150 150 -60 - Reverse Igl (/UA) - 12.0 100 

g 26.0 800 300 Adjust 115 Va (mins) 2 - 100 
or S 

2 

h 26.0 150 150 -60 - Ia (mA) - 15.0 100 
or S 

j 26.0 50 150 As 
s
in
CO  Te 

- Ig2 (mA) - 140.0 100 
or S 

1 

k 26.0 100 100 0 - Ia I (mA) 450 750 100% 
orb 

1 26.0 0 ' 0 0 0 Ih-k (AA) - 600 i ooA 
With heater negative to 
cathode, 250V shall be 
applied between heater 
and cathode, through a 
meter-protecting 
resistance of not more 
than 0.1 megohm. 

NOTES 

1. Test voltage applied only for sufficient time to obtain a steady reading. 

2. These conditions shall be held for a minimum period of 2 minutes during 
which time no sparking shall occur. 

CV6045/1A/2 



TYPE OF VALVE Pulse Thyratron, Low Jitter, short recovery 
time, tetrode, witimew without replenisher. 

CATHODE Coated Unipotential. 

ENVELOPE Glass. 

PROTOTYPE VX2511, CX1120. 

MARKING 

K1001/4. 

BASE 
1141)&1•4101 

(Super.limbo) 

tf100 

(ALA 

RATINGS (NOTE B) 

Min Max 
Notto be used for Inspection purposes 

Symbol Units 

Heater Voltage Ef Vac 5.85. 6.75 
Heater Current at EF=6.3 Voc If Aac 9.6 11.6 
Cathode warm up time tk 860 120 
Ambient Temperature TA °C -55 90 
Altitude ft 10,000 
Grid 1,Peak Forward Voltage egyt Volts 300 750 
Grid 2,Peak Forward Voltage egy2 Volts 200 750 

d egyt/dt v/mus 
d egy2/dt v/mua 

1 

Grid 1,Peak Inverse Voltage egxi V 200 
Grid 2,Peak Inverse Voltage egx2 V 200 
Grid 1;111g Potential egi V -10 +5 
Grid 2,ES'Potential eg2 V -120 -50 
Grid 1,Drive current igyl A 0.1 

tgd /us O.5 
 

3 
DC anode supply voltage Ebb kVdc 
Anode Peak Forward Voltage epy kv 16 
Anode Peak Inverse Voltage epx kv 5 
Mean Anode current ;b Adc 0.2 
Peak Anode Current lib A 325 

dib/dt Aius 2,500 
Product epy(v)xprr x ib(A) 3.2 x 
Recovery Time tR fur 

RATI10 NOTES 

rotes 

F 
G 
H 
H 

JA 

P 

Q 
109 

1 

CONNECTIONS  

Pin Electrode 
Grid 1 

2 Cathode Heater 

3 Heater 

Grid 2 

TC Anode - 

Numesons  (iNclies) 
Dimensions Via Max 

Length(Overall) 7 a 
Diameter 2 2.9/16 

MOUNTING POSITION 

Any (Note R) 

JOINT SERVICE CATALOGUE NO: 

5960 -  99 - 037 -  2231 

A. Copies of "Inspection Instructions for Electron Tubes", I.I.E.T., referred to in 
K1006 and in this specification, maybe obtained from:- 

The Secretary, T.L.5(b), 
Ministry of Aviation, Castlewood House, 77/91, New Oxford Street,Landan.W.C.1. 

PA-RAGRaPti 3 ocr k) 0 Ain+ A _I-04% 
0 igSdk - 1- NO N —StNta,11ustAl 

C. See figure 3, and section 1 of the Data Sheet. 

Specification MOA/CV6051 
Issue 1, dated 1-7-60 
To be read in conjunction with E1006 and the relevent 
sections of K1001, E1005, where specifically indicated. 
See note A. 

Security  
Specification j Valve 

UNCLASSIFIED UNCLASSIFIED 
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VALVE ELECTEMIC C V 6051 Page 2 

D. For instantaneous starting applications where the anode voltage exceeds 12.0 kV, 
a pre-heating time of 5 minutes must be allowed. 

E. TA shall be measured at a point three inches from the tube in the plane through the 
top of the base cap. If the tube is inclined to the vertical, TA shall be measured 
at the lowest point consistent with the above. The surroundings of the tube must be 
such as to permit free convection of air over the bulb. Cooling of the anode lead 
is permissible, but there shall be no direct air blast on the bulb. 

F. The pulse length shall be 1 usec (minimum) at the 300 volt level and shall overlap 
by 0.25 usec minimum the 200 volt level of the g2 pulse. The impedance of the 
trigger circuit shall be in the range 300 - 1000 ohms for the duration of the pulse. 
The D.C. resistance measured between grid and cathode, with no voltage applied, shall 
not exceed 2 kilohms. 

G. The pulse length shall be 0.5 usec (minimum) at the 200 volt level. The impedance of 
the trigger circuit measured in accordance with note C. shall be within the range 
100 - 1000 ohms. The DC resistance calculated from the reduction in the DC voltage, 
from the bias supply to the grid, measured at the grid, with the valve removed, when 
a direct current of 5 EA is being drawn, shall not exceed 2 kilohms. 

See the Data Section for short recovery and high p.r.f. operation. 

B. The instantaneous rates of rise of voltage should not be less than the given values, 
between the Wand 300V levels (g1) and between 0 and 200 volts (g2) relative to the 
cathode. For values less than those specified the performance in respect of tj 
and Itad may deteriorate. 

J. The limits apply to the potential of the grid during the period between the completion 
of recovery and the commencement of the succeeding grid pulse. . 

X. Recovery time will be increased for bias voltages which are more positive. 

L. tgd is defined as the time delay of the g2 pulse after the g1 pulse, measured at the 
300 and 200 volt levels of the leading edges of the 61 and g2 pulses respectively. 
The measurement shall be made with respect to cathode at the tube socket with the 
thyratron removed. 

N. To obtain Atad less than 50 musec, and tad less than (v.25 usec, and tj less than 
5 ammo, apy should be greater than 6 kV. The maximum permissible epy for 
instantaneous' starting is 13.5 kV and shall not be attained in less than 40 meet. 

E. The peak inverse voltage, exclusive of a spike of 1 usec maximum duration and of 16 kV 
maximum amplitude, shall not exceed 10 kV for the first 5 usec after the anode pulse, 
and shall not exceed 5 kV thereafter. 

y
. 1) is measured in the anode lead of the thyratron. 

Q. dib/dt is defined as the maximum instantaneous value of the rate of rise of ib. The 
circuit must be such that no tube can have an instantaneous rate of rise exceeding the 
limit given. The measurement shall be made in the anode lead of the thyratron. 

R. The valve should be mounted by the base only. Any cooling of the bulb due to a 
clamp may have a deleterious effect on operation, due to consequent absorption of 
hydrogen. 

CV6051/1/2 



Page 3 CV 6051 
Dal SECTION  

The object of this data section is to present additional information to assist 
the equipment designer in obfftining the best performance from the valve. 

1. RECOVERY  

1.1 After a thyratron has passed a pulse of current, a certain time must elapse 
before the valve will again withstand. positive anode voltage. This time, which is 
a function of the grid bias, grid impedance and peak anode current is known as the 
recovery time. Thus the time allowed for recovery, in which the anode must be 
negative, must be greater than the recovery time of the valve. The former is 
governed largely by the degree of mismatch, charging circuit and the inverse diode 
system, but other factors such as the magnetising current of the pulse transformer 
will effect it. 

1.2 For a full description of the process of recovery see Refs. 1, 2. Briefly, 
for the grid to regain control it must reach some critical negative potential (which 
is a function of time) in the face of•an exponentially decaying positive ion current. 
Thus the bias source must be capable of supplying relatively high peak currents, 
although as this is in bursts, a large reservoir capacitor will generally provide a 
low source impedance. To assist circuit design the variation of recovery time with 
grid resistance is plotted, with grid bias as a parameter. These curves are for a 
reapplied anode voltage of 1kv, since it has been found that the recovery time for 
fhll applied voltage does not differ by more than one or two micro-seconds from that 
at 100v., 

1.3 In general the impedance between the bias supply and the valve grid (known as 
the recovery impedance) will not be purely resistive and may contain stored energy 
from the grid pulse. The result of this will be to assist the'recovery, but the 
exact effect would have to be evaluated for each partioular case. In many cases 
trouble may be avoided.by taking the recovery resistance as the total resistance 
between grid and bias source ignoring the effect of shunt inductance and using the 
recovery time corresponding to this from the graph. This will give a conservative 
result. 

1.4. The formula ZRg2 = eg2- Zoo for the recovery impedance at any time expresses 
ig2 

the above relationship, where 

eg2 is the instantaneous grid 2 potential 
ig2 is the instantaneous grid 2 current 
Zoo is the on load bias voltage. 

In general ZRg2 will not be a constant but the recovery time corresponding to a given 
resistance will be obtained if ZRg2 is less than or equal to the given Rg2 throughout 
the period from the end of the grid potential plateau (Ref.2) until the grid reaches 
its final potential. 

The above equation assumes that some point exists which remains at a constant 
potential of Zoo to provide a measuring point: In a case when this is not so, 
e.g. when, bias is provided by a potential divider from some larger negative rail and 
the tapping point is not bypassed by a sufficiently large capacity, Zoo is the 
initial potential of the tapping point and Zg is composed of the grid circuit 
impedances, plus the effective source resistance of the potential divider. Obviously 
this is not an economical method quite apart from the effect of feeding back pulses 
into the negative rail, and it is strongly recommended that a large capacitor such 
that:- 

C . ZRgO>tR x 100 

be used to stabilise the bias throughout the recovery time. Clearly this may not 
be fUlly re-charged before it is next discharged thus Zoo will not be equal to the 
open circuit source voltage. The necessary source voltage Es may be calculated as 
fellows:- 

C96031/1/3 
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Mean current drain (if C large) 

Hoc tR x prr 
ZRg2 

thus Es = Ecc 1 + Rs . tR x prr 
ZRg2 

where Rs is the source resistance. This slightly over-estimates the correction by 
assuming that the grid cathode is a short circuit for the duration of the 
recovery time. In many cases the correction will be small. 

1.5 For economy in bias power, the system has been used of applying between 10 and 
20v bias to the thyratron grid via an inductance of a few milli-henries. This is 
in parallel with the grid trigger, and thus the time constant must be large enough 
not to seriously differentiate the grid pulse. During the main cul-i-muL pulse the 
thyratron grid is held at a positive potential, and thus the current in the 
inductance rises. At the end of the conduction period the grid rests at about 
cathode potential and the current continues to rise until it is limited by the 
available positive ion current. Then the voltage across the inductor falls 
rapidly driving the thyratron grid to about -1007, after which it slowly rises to 
the applied bias voltage. However, although the circuit may seem attractive, care 
is needed in design. The locus of grid potential may not cross the locus of the 
critical grid bias, but move parallel to it, or even worse, cross and re-cross it so 
that the valve recovers and then relapses. This condition may result in non-
repeating charging cycles and consequently (although of use in difficult cases), 
this system depending as it does on un-controlled valve parameters, is not 
recommended for general use. 

1.6 Attention should be directed to the effect of the charging circuit on 
recovery. With linear charging reactors the time available for recovery will be 
a maximum when the inductance is such as to give exactly resonant charging, with 
any particular value of inverse voltage. Thus for general use resonant charging 
is preferred. However, if a lower value of inductance is used, with no charging 
diode, the anode voltage will go increasingly negative tor a time before starting 
to rise positive thereby increasing the time available for recovery without needing 
a large degree of mismatch. Further if the increases in choke volt-amps and the 
finite rate of change of pulse forming netwdrk voltage at the time of discharge are 
permissable this system is convenient and simple. (In practice with an inverse 
diode the negative excursion would tend to be clamped to earth, but the effect 
is similar). 

Recent work done by R.R.E. shows that there are advantages to be gained from 
the use of non-linear charging reactors, which initially have a very high inductance, 
then saturate halfway through the charging cycle and finally desaturate again to 
give an almost rectangular rise of P.F.N. voltage. This seems a convenient system 
for high pulse repetition rates provided that the grid circuit impedance is not so 
high that the rapid rise of anode voltage triggers the thyratron grid capacitively. 

1.7 It has been found that gl plays little part in recovery, provided the gl pulse 
is not excessively long so as to retard recovery and has a reasonably low impedance 
to cathode to avoid capacitance triggering. 

2. TRIGGERING  

2.1 The trigger circuit must provide a voltage pulse of sufficient amplitude to 
create rapid ionisation in the grid cathode region and have sufficient current 
capacity to maintain this ionisation at an adequate level to give rapid breakdown 
between the anode and cathode. The rate of rise of voltage should be as high as 
possible and series inductance should be minimised to prevent limiting the rate of 
rise of grid current. By these means precise and rapid triggering will be 
obtained, minimising jitter and drift of anode breakdown time. 

C116051/1/ 4 
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2.2 In order to check the capabilities of a grid trigger generatorithe amplitude, 
widthland rise-time are checked at the grid terminals with the valve removed, the 
limits and points of measurement for width and rate of rise of voltage being as 
specified in the valve ratings. 

In order to assess the ability of the trigger generator to supply peak current 
it is assumed that the thyratron behaves as an ideal diode between grid and cathode. 
For measurement purposes a silicon diode type RS27A (CV7024) is used to short circuit 
the grid and cathode terminal with the valve removed and the resulting current 
measured. It will be clear that when bias is used the current will be that produced 
by the portion of the Rulse above cathode potential only. 

2.3 At the instant of anode breakdown a large positive spike of some thousands of 
volts and of the order of 10 milli-microseconds wide is fed back from the thyratron 
into the trigger circuit. This is partly due to the rise of current in the cathode 
lead inductance and can be reduced by earthing the trigger return directly at the 
thyratron cathode. The remaining spike is often suppressed by passage through a 
short length of coaxial cable and. integration by stray capacities and series 
resistance. In cases, however, where damage may result from the voltage spike a 
silicon carbide non=linear resistor may be connected between cathode and the trigger 
unit end of the grid resistor. The spike is then substantially removed. 

Time jitter is mainly due to the magnetic field of the heater, other than that 
due to jitter on the trigger pulse or bias supplies. It can be reduced to 
negligible proportions by attention to triggering, but farther improvements will be 
made by using D.C. for the heater supply. 

Drift is a consequence of the warming up of the thyratron. It maybe 
minimised by an adequate cathode warm up time before fff is applied and by an adequate 
trigger pulse, which will increase the precision of firing and, by reducing anode 
dissipation, reduce the tendency to drift. A low D.C. resistance of the bias 
supply will also help in minimising drift. 

2.4. The full advantage of tetrode characteristics will not be obtained unless a 
suitable priming plasma has been created by the g1 drive pulse prior to the 
application of the g2 pulse. Therefore, the ratings on gl drive current and tgd 
(the time interval between the leading edge of the gl pulse and the leading edge 
of the g2 pulse) should be strictly observed. 

When particularly precise triggering is necessary and anode delay time is 
important, variation of gl current (ig 1) due to amplitude jitter of the drive pulse 
must be minimised. The values of dtad/digl given in the table below may be used to 
calculate the expected delay but it should be realised that the value specified is 
measured with grid pulse of the lowest amplitude and rate of rise permitted by the 
ratings. Better triggering, in accordance with paragraph 2 will reduce the figure. 
Similar  considerations apply to N2 ripple and the value of dtad/depy. The table 
also gives the maximum change in anode delay time with changes of heater voltage or 
ambient temperature: 

Test 

tad (Ef) 

dtad/digl 

dtad/depy 

tad(TA) 

Test Conditions  

Ef range 
5.8 - 6.8 Vac 

ig range 
0.3 - 1.0A 

spy range 
5Kv - 16K* 

TA range 
-55°C to + 90°C 

Limits Units 

30 mus 

100 musit 

5 mus/Kv 

30 mus 

cv6o5i/i/5 
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Parallel operation of tetrode thyratrons is relatively easy due to their 
precise triggering properties. The preferred method is to use a COMM g1 pulse 
fed to each valve via a suitable resistor to prevent interaction and a separate 
g2 pulse to each valve, slightly variable in time so that all valves may be made 
to fire simultaneously. Various automatic devices have been used to ensure this, 
but provided the delay circuits are stable good results can be obtained by manual 
control. 

3. ANODE CIRCUIT  

3.1 In order to prevent excessive anode dissipation and consequent rapid clean up 
ages, limits are placed on the peak and mean rates of rise of anode current. It 
is normal practice to include an inductor at the anode to limit the rate of rise. 
However, although this does prevent the rapid discharge of stray capacities through 
the valve the current due to theaWstrays will still produce a reaction on the load 
current due to the anode inductor being common to both circuits. It is desirable 
additiolvallyte connect all sources of stray capacity, charging circuit, inverse 
circuit etc., to one end of the ppN coil and to connect the thyratron anode to the 
other. This has the effect of delaying the discharge of,stray capacities until the 
middle of the pulse, so preserving a good pulse rise at the load. This also 
improves the efficiency of the overawing circuit Ref.(3). 

DINS 

4.1 The best life will be obtained if the valve is operated well within its 
ratings particularly with respect to rate of rise of anode current and grid pulse 
voltage. 

References 

1.  Molter a Johnson R.C.L.Revitsw June 1950 

2.  Armstrong R.R.B. Technical Memo 6o 

3.  ■atrous & Martney Fifth Symposium =Hydrogen Thyratrons 
and Modulators. 1958. 
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TESTS Notes 12.32 

To be carried out in addition to those applicable is 11006. All limits are absolute. 

Conditions for operating tests (except where otherwise stated for individual tests). 

(Note 1)°. The test conditions shall be at the discretion of the manufacturer provided 

they satisfy the limit below. 

Op1 Limits 

Min Max 

180 

300 
1.0 

1.0 
1.5 

-5 0 

we 200 
voo 1.0 

1.0 
1.0 

-110 -90 
0.5 0.9 

16 
170 
2500 

0.9 1.1 
1000 

Any 

10 40  

Opt Limits 

Min Max 

- 120 

300 
1.0 

1.0 
• 1.5 

0 

200 
1.0 

1.0 
1.0 

-1• 10 -90 
0.5 0.9 

5 6 
100 
2500 

0.27 0.33 
6400 

Any 

i0 40  

'01,3 Limits 

Yin Max 

180 

1.0 

1.0 

0 

1.0 
Oa 

11•• 

••• 4111. 

170 200 
2500 

0.25 2.5 
100 

10 40 

Units Notes 

Vac 2 
Sec 

V 3 
kV/us 4 

kohms 5.3 
us 6 
V 7 

V 3 
kv/us 4 

tubas 5.3 
us 8 
V 7 
us 9 

kf 
A 
Ana 10 

us 
ppa 

c 17 

FEATURE Symbol 

Heater Supply Er 
tk 

Grid 1 Circuit egyt 
Jar 
dt 
ZE1 
tp 

Grid 2 Circuit egy2 
AME72  
dt 
se 
tp 

( \ (.4 
tad  

Ande Circuit epy 
ib 

dt 
tp 
Prr 

Mounting Position 

Ambient Temp Ta 

Olt 

CV6051/1/7 
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E1006 TEST TEST CONDITIONS 
8/11 LIMITS UNITS NOTES 
BM 

Min. Max. 

GR_LTM. iop% Inspection 

a. Instantaneous 
Start 18 
(1) Opl,epy = 13.5 kv 

tk = 300 woos, max 
13 

b. Operation(1) Op1 for 10 minutes 14 
0. Anode Delay 

Time(1) 
d, Anode Delay 

Opt tad -0.1 0.2 us 19,20 

Time Drift Opt &tad 50 mus 21 
e. Jitter Opt tj 5 mus 24 
f. Short Circuit Op1 22 
g. Grid 2 Current Op1 Ic2 3 mA. 15 
h. Grid 2 Hold Off Op1 16 

4.10.17.2 j. DC Anode -Tones, Op1 Ebb 1.0 kv 11 
4.10.8 k. Heater Current EP = 6.3 Vac 

tk = 300 seos(min) If 9.6 11.6 Aac 

GROUP B NO TESTS 

GROUP C 
12 

1. Recovery(1) Op3, Eoc2 = -100V tR 23 us 25 

GROUP D 12 

m. Recovery(2) Op3 26 
n. Operation (2) 
p. Anode Delay 

0p2 for 10 minutes 14 

Time (2) 
q. Anode Delay 

Op2 tad -0.1 0.2 us 19,20 

Time Drift(2) Op2 Atad 50 mus 21 
r. Jitter (2) Op2 ti 5 mus 24 

4.10.17.2 s. DC Anode Voltage 
t. Instantaneous 

0p2 Ebb 2.0 kv 11 

Start (2) Opl,epy = 12 kv 
tk = 120 secs 13,18 

CV6051/1/8 
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E1006 TEST TEST CONDITIONS 
SW 
BOL 

UNITS UNITS NOTES 
- 
Min. Max. 

GROUP E 12 

u. Resonance Search Op2 28 
50-200 cpa at 2g 
200-500 cpa at 0.5g 

v. MicrophoeY Op2, 50-200 cps at 2g tj 1 mus 28 

w. Fatigue 
200-500 cps at 0.5g 
Ef = 6.3 Vac, 

No other voltages 29 
4.9.19.3 x. Bump Angle 20°  
4.9.20.5 y. Shock Angle 13°  
K...1005 a. Container Drop 

aa. Test End Points 
for tests:- 
sr.x.y.z. 

Valve to have holding 
period of 24. BRs min 
after drop and before 
electrical teat end 
point tests. 
Repeat tests a,b,e,h, 
same limits. 
Repeat tests o,d,g, 
with limits as under:- 

c tad -0.1 0.25 us 
d iitad 75 mus 
g 5 mk 

Combined AQL = 6.5) 
for the repeated tests, 
separately applicable 
to each test,wix,y,s. 

CV6051/1/9 
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Ref. MST TEST CONDITIONS Insp. 
Level 

LIMITS UNITS NOTES 

Min. Maa. 

GROUP F 12 

4.11.5 bb. Life Opt Intermittant Group D 
tk = 300 secs max. 500 hrs 30.23 

cc. Life Information 
dd. Stand by Life 

As for test bb. 
Ef = 6.3 Vac. No 

1000 hrs 23.30 

ee. Stand by Life 
other voltages 
As for test dd 

Group D 500 hrs 23.31 

Information(1) 
ff. Standby Life As for test dd 

1000 hrs 23.31 

Information(2) 2000 hrs 23.31 
gg. Shelf Life No voltages Group D 2000 hrs 

4.114 hh. Test end Points 
for Tests 
bb,ce,dd,ee,ff, 
gg. 

As for test as 

GROUP G 

ji. Electrical Re- 
test after 28 
days holding 
period. 

Repeat tests a,b, 
c,d, same limits. 

12 

cv6051/00 
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NOTES 

1. These operating conditions define the test circuits which have the general form as 
in fig (1). Where one of these operation conditions is specified with one or more of 
the parameters changed, the limits applying to all independent parameters shall be 
unchanged, but proportional changes shall be made to the limits applying to those 
parameters subject to consequential variation. Measurement of all grid parameters shall 
be made at the socket with the valve removed. 

2. The heater voltage shall be 6.3 volts for all tests. 

t-: )3*  Y=1 
accordance 

glitst irt-118- Z1Z‘g IWPrCiff /W4M 761-11-1cAMi4c;Ta.6-  iffe 
4.. The instantaneous value of the rate of rise of voltage shall not exceed the 
value stated. 

5. The D.C. resistance shall not be less than 2 kohms. The impedance during the post 
pulse period defined as eg - Roc  shall not be leas than the value given for Zg, where 

ig 
eg and ig are the values of grid voltage and current at any instant, and Ebc is the value 
of the bias supply voltage. 

6. Measured at the 150 volt level. 

7. The limits apply to the potential of the grid during the period between completion 
of recovery and commencement of the succeeding grid pulse. 

8. Measured-at—the-50-welt-lesel.loo &Z NEAWAid #7" ilte! `t©. i7 1.,r4)0,e, 

9. tgd is defined as the time delay of the g2 pulse after the gi pulse measured at the 
150 and 50 volt levels of the "Acting edges of the g1 and g2 pulies respectively. 

10. dib/dt is defined as the maximum instantaneous value of the rate of rise of ib. 

11. This teat is to be parried out within 60 seconds after the relevant operation test. 

12. The sampling inspection shall be carried out as follows:- 

Group C  2  of the production shall be inspected. If any failures a further 2% 
shall be inspected, and if any further failures, shipment shall cease 
pending negotiations with the Approving Authority. 

Group D  2 valves per every 1000 of the production or every six months, which ever 
is the greater rate, shall be tested. If any failures, shipment shall 
cease and the Approving Authority shall be notified. 

Group E  testa u,viw, as Group D, remainder of tests, each at inspection level 1.6/01.64 
Group F  As specified. 
Group G  log% testing required. Rejects shall not be shipped. 

The following tests are destructive:- Fatigue(W), Shock(/), 411. life(bb - gg inClur 
sive) and valves subjected to them shall not be delivered. 

13. Grid-cathode breakdown must occur within the period before the application of 
Anode voltage. The valve shall operate satisfactorily on push-button starting when the 
anode voltage is applied to the valve, under test in such a manner as to rise from 0 to 
13.5 kV within 0.03 seconds. The filter in the rectifier shall be designed so that the 
anode voltage reached 7 kV (min) within 0.015 seconds. The intervals between successive 
attempts to instantaneously start the valve shall not be less than 10 seconds, nor 
greater than 30 seconds. Any valve failing to start within three attempts will be 
oon.liiered a failure. 

14.. There shall be no evidence of arc back or anode heating. 

CV6051 /1/11 
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15. At the end of operation 1 test, the total g2 current shall not exceed the value 
specified. 

cinz)L, 
16. At the end of the operation 1 test, the bias on grid 2, MOM, shall be reduced to 
-50V, and the valve shall continue to operate, controlled and triggered, by the grid 
2 pulse. ' 

17. TA. rah 1J  be measured at a point three inches from the tube in the plane through 
the top of the base cap. If the tube is inclined to the vertical, TA shall be measured 
at the lowest point consistent with the above. The surroundings of the tube must be 
such as to permit free convection of air over the bulb. Cooling  of the anode lead is 
permissible, but there shall be no direct air blast on the bulb. 

18. This test shall be carried out immediately after a 24 hour holding period. 

19. Measured in accordance with paragraph 5.13.4.1 of I.I.E.T. appended to EI001. 

20. tad is measured 10 seconds (maximum), after the application of the epy required 
by the test. 

21. 590 seconds after the first tad readings, a second tad reading shall be taken. 
The difference between these readings (Q tad) is the anode delay time drift. 

22. During the operation 1 test, the dummy load shall be short circuited for three 
periods of 1 second each (min), 2 seconds (max), separated by at least 10 seconds. The 
charging circuit shall'be such that epy, with the load short circuited, is not less than 
the value specified for normal operation. The modulator shall not trip out more 
than once. 

23. One valve in every four shall be run to 1000 hours. In addition, for standby life, 
one valve in every eight shall be run to 2000 hours. 

24. Measured at the end of the operation 1 or 2 test as appropriate, by observing the 
waveshape of one of the following:- 

(1) Current pulse, (2) Rate of fall of anode voltage, (3) dib/dt, 

(4) Grid voltage. 

25. For the test the circuit shall be as described in note 27. The recovery impedance 
shall be between 900 - 1100 ohms, and the bias, measured across the decoupling condenser 
with the valve running, shall be 100 volts. 

26. For this test, the circuit shall as described in note 27. The'recovery time Rbell  
be measured for the discrete bias levels and recovery impedances indicated below. The 
bias shall be applied to grid 2 and shall be measured across the grid circuit decoupling 
capacitor, with the valve running and shall have the values:- -0, -12.5, -25, 
-50, -100 volts. The recovery impedance shall have ten values over the range 100-30,000 
o- for each bias, adjacent values of resistance having ratios between the limits 

L 1 1.5,1 E2. The recovery, characteristics so obtained 4+,01  not be inferior to those 
. own figure 3. 

27. The circuit for recovery time testing is shown in Fig.2. 

A 1kv (min.) probe pulse of ripe time 3 - itjh sec. is applied after a suitable delay 
via D3 to the anode of the valve under test. The recovery time is the interval between 
the instant when the cathode current falls to zero, and the point where the valve just 
re-strikes. 

The isolating circuit allows the re-charging of the P.F.N. without application of 
voltage to the anode of the valve for the duration of the recovery period. 

CV6051/1/12 
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D2 serves to remove any inverse voltage from the anode of the valve under teat. 

The grid 2 circuit ensures that R2 is not shunted by the driver circuit in the 
recovery period, thus the recovery impedance is exactly fixed by R1 + R2. 

28. The vibration shall be applied successively in three mutually perpendicular 
directions one of which  be the axis of the anode lead. The valve shall be 
mounted either with the axis of anode lead vertical in a suitable valve holder 
clamped to a rigid plate, or with the axis of the anode lead horizontal, and the valve 
screwed to a rigid plate by means of a clamp around the bulb. The frequency shall be 
swept at a rate not exceeding one octave per minute up to 200 cps and at a rate not 
exceeding 100 cps per minute above this. All resonances detectable visually or 
electrically shall be noted, for information only, and for use in the fatigue test below. 
The additional jitter, tj, due to vibration, Shall not exceed the limit stated. The 
valve shall continue to function whilst undergoing the tests. 

29. (a) Each valve shall be subjected to vibration for two periods of ten hours. 
In one period the direction shall be parellel'to the anode lead, and in the other the 
direction Shall be perpendicular to this. The valve shall be mounted as for the 
resonance search test. The frequency shall be that of the strongest test resonance 
detected during the resonant search, and of acceleration 2g if within the range 
50-200 cps, and 0.5g if in the range 200-590 cps. If no resonances have been 
detected then the frequency of vibration for this test shall be 150 cps at 2g 
acceleration. 

(b) At the discretion of the manufacturer a swept fatigue test may be used instead 
of the test in (a) above. In this case the resonance search, but not the microphony 
teat shall be waived. The valve shall be maintained as for the resonance search test 
and swept frequencies shall be applied for 150 hours each, in the direction of the anode 
lead, and along one direction perpendicular to the anode lead. The rate of sweep shall 
not exceed one octave per minute up to 200 cps, and 100 cps per minute above this. 
The transition from 2g to 0.5g may, at the discretion of the manufacturer, occupy the 
frequency range 190-210 cps for this swept fatigue test only. Again, at the discretion 
of the manufacturer the 150 hours may be split into a period of 60 hours with swept 
frequencies between 50-200 cps at 2g applied at a rate not exceeding one octave per 
minute, and a period of 90 hours with swept frequencies between 200-500 cps at 0.58 
applied at a rate not exceeding 100 cps per minute. 

30. The valve Shall be subjected to the following cycle, circuit conditions being 
as for operation 1 :- 

a 5 minutes heaters and grid drive only. 
b 20 minutes operation at, epy = 16 kv, prf = 1000 pps. 
c 5 minutes, no voltages. 

The duration of the teat shall be the total time, i.e. 2/3 of this time will 
be with HT ON. 

31. The valve shall be operated with Ef = 6.3 volts and with no other voltages. The 
valve maybe operated for a maximum of five minutes each day under Op1 or Op2 conditions.  
at the discretion of the manufacturer. For operation the valve may be transferred 
from a preheater unit, to a modulator provided not more than 60 seconds elapse. 

32. For Type Approval the requirements of K1001/15 apply, ignoring para.15.2. 

cv6051/1/13 
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SNORTING 
SWITCH 
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DRIVE CIRCUIT 
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BIAS 0 2PF 
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CATHODE LEAD 
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FIG 2 CIRCUIT FOR RECOVERY TIME TEST 
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C.V. 6065 
Fame No. 1 (No. of rages 3) VALVES ELECTRONIC  C.V. 6066 
MINISTRY OF AVIATION D.L.R.D./R.A.E. 

C.V. 6067 
Specification MCA/CV. 6065 CV. 6066 CV. 6067 

Issue No. 1 Dated 14..7.60. 

To be read in conjunction with K.1001, BS.448 and BS.1409 

SECURITY  

SPECIFICATION VALVE 

Unclassified Unclassified 

 

TYPE OF VALVE: Corona Stabiliser Valves. 

CATHODE: Cold. 

ENVELOPE: Glass. 

PROTOTYpE: SC1/1600, SC1/1800, SC1/2000 

MARKING 

See K.1001/4. 

BASE 

BS.448/87G 

RATINGS 

(All limiting values are absolute) 
CONNECTIONS  

PIN ELECTRODE 

Operating Voltage  

cv.6065 (v) 
cv.6066 (V 
cv.6067 (v 
Normal Operating Current (pA 
Average Incremental Resistance (Nn 
Temperature Stability (WOO 
Minimum Stable Current (pA 
Maximum Stable Current (pA 

7 
Top Cap 

No connection 
No connection NC 
No connection NC 
No connection NC 
No connection NC 
No connection NC 
Cathode 
Anode a 

2 
3 

5 
6 

1600 
1800 
2000 
250 
50 

0.01 
20 
600 

DIMENSIONS  

BS.448/B7G/2.2 Size Ref. 
No. 4. 

DIMENSIONS (mm) MIN. MAX 

"A" Seated Height 

"C" Diameter 

"D" Overall 
Length 

TOP CAP 

BS.44.8/CT1. 

NOTES 

A. For stabilisers to operate within the range 350 to 14.00v, see Specification 
cv2456, 57, 58, 59, 60, 61 and 62. 

H. The Joint Service Catalogue Numbers are:- 0V6065:- 5960-99-037-2276 
cv6066:- 5960-99-037-2277 
0v6067:- 5960-99-037-2278 

z.21294. cv6065/1/1 

57.2 
16 

66.7 
19 

73.8 



C.V. 6065/6/7 
To be performed in addition to K.1001 

All tests are to be performed in the specified order with the valves mounted 
in total darkness and except where otherwise stated in an ambient temperature of 
20°  ± 5°C. 

The tests specified in clauses "b" to "g" inclusive are to be performed at 
least 28 days after Test "a". 

Test Conditions Test Limits No. Notes 
Min. Max. Tested 

Operating Voltage 

CV. 6065 ( 1560 1640 
a Adjust Ia = 250pA CV. 6066 ( v 1755 1845 lop% 1 & 2 

CV. 6067 (v 1950 2050 

Operating Voltage 

CV. 6065 (v) 1560 1640 1, 
b Adjust Ia = 250pA CV. 6066 (v) 1755 1845 10090 2 & 3 

CV. 6067 (V) 1950 2050 

Current Stability 

c Adjust Ia = 600pA Meter Fluctuations (PA) - 5 10090 4 

Current Stability 

d Adjust Ia = 20pA Meter Fluctuations (4) - 5 1000 4 

Regulation (1) 

e Adjust Ia = 225µA (1) Test as in Test 'b' above 
but with test conditions 
modified as in Test 

100$ 2 & 5 

Condition column at left. 

(2) Change in operating voltage 
between values found in 
Test 'b' and Test 'e(1)':- 

CV. 6065 Of - 4.5 

s  

CV. 6066 (v 
cv. 6067 (V 

- 
- 

5.5 
6.5 

Regulation (2) 

f Adjust Ia = 275pA (1) Test as in Test 'b' above 
but with test conditions 
modified as in Test 

1001, 2 & 5 

Condition column at left. 

(2) Change in operating voltage 
between values found in 
Test 'b' and Test 'f(1)1:- 

mt. 6065 (v) - 4.5 
CV. 6066 (v) - 5.5 
CV. 6067 (v) - 6.5 

- . . o 5 1 2 

TESTS 
Page 2 
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Test Conditions 

Limits 
Max. 

No. 
Tested Notes Test Min. 

Stability Test 

g The valve to be run for 
a minimum period of 
7 hours with 

(1) Test as in Test 'b' above 
but with test conditions 
modified as in Test 

100% 2 & 6 

Ia = 2504. Condition column at left. 

(2) Change in operating voltage 
between values found in 
Test 'b' and Test 'g(1)':- 

CV. 6065 (v) - 4.0 
CV. 6066 
CV. 6067 V 

- 
- 

4. 5 
5.0 

Temperature Stability 
h Adjust Ia = 2500k. 

&i4,04:14i TeXtV4144-Tut A 4 '''=" : a 
c. 

(1) Test as in Test 'b' but 
with Test Conditions 
modified as in Test 
Condition column at left. 

T.A. 2 & 5 

Ambient Temperature 
=4.70°C 

(2) Test as in Test 'b' but 
with Test Conditions 
modified as in Test 
Condition column at left. 

(3) Change in operating voltage 
between values obtained in 
Test 'h(1)' and Test 'h(2)' 

CV. 6065 
CV. 6066 
CV. 6067 

(V 
(V 

- 
- 2 30 

WC= 

1. The valves shall have been in the ageing rack immediately prior to Test 'b'. 
They shall be quickly transferred to the test position. Time taken to strike 
shall be less than 0.5 secs. 

2. The values of operating voltage are to be recorded. 

3. An increase in voltage between the value obtained in Test 'b' and that 
recorded in Test 'a' shall not be greater than 5V. 

Should the value of operating voltage recorded in Test 'b' be higher than that 
specified above, the valves are to be held for a further minimum period of 
28 days when if the upward drift is still evident the valve shall be rejected. 

4.. To be performed in an approved circuit. 

5. Tests to be completed within 30 secs. 

6. On completion of Test 'f' the valves shall be run for the seven hour stability 
test. The conditions of Note 1 shall apply. 

CV60 5 1 3 
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MINISTRY OF AVIATION - DLRD/RRE VALVE ELECTRONIC  CV6070 
Specification MOA/CV 6070 

Issue No. 1 dated 24th June, 1961. 

To be read in conjunction with K1001 excluding 
clauses 5.2 and 5.8 

SECURITY 

Specification 

Unclassified 

Valve 

Unclassified 

indicates __Hp a change 

TYPE OF VALVE: Broad band T.B. cell 

PROTOTYPE: Vx 4176 

RATING 

Note 

MARKING 

See K1001/4 

DIMENSIONS 
All limiting valves are absolute 

Min. Transmitter Peak power (kW) 
Max. Transmitter Peak power (kw) 
Resonant Frequency (Mc/s) 

See drawing on page 5 

Note B 
5 

200 
9375 

NOTES 

9315 to 9435 Mc/s. 

in the Drawing on Page 5 shall 

A. This valve may be used over frequency range 

B. At least one washer of the dimensions shown 
be supplied with each valie. 

JOINT SERVICE CATALOGUE NUMBER: 5960/99/037/2297 

(l0006) CV 6070/1/1 



CV6070 
To be performed in addition to those applicable in K1001 

Page 2 

TEST CONDITIONS: unless otherwise specified: 

Limits 
K1001 Test Test Condition AQL Insp. Sym- Units 

Min. Max. % Level bol 

511.4. GROUP A 
1,7.2 
(a)  Tuning Susceptanoe Test Frequency (Fo) 100% -0.06 ±0.06 

9375 Mo/s ± 0.05% 

Rotes: 1,2, and 3 

91.4.1 Equivalent As for tuning 
7.1 Conductance susceptance 100% - 0.1 
(b)  

Notes.: 1 and 3 

511.4. Firing Time (secs) Line to be energised 100% - 10 secs 
2.1 i.e. Time interval with 4 kW peak R.F. 
(o) between application 

of power and tube 
firing. 

Frequency = 9240Mc/s 
± 1.5% 
tp = ipseo± 1036 
Test to be performed 
at least 7 days after 
pumping and not less 
than 24 hrs. after 
any previous discharge 

Notes: 1 

58.4. Aro Loss (dB) As for firing Teat 100% - 0.8 dB 
2.2 Time 
(d)  Notes: 4 

58.4.2 Recovery Loss (dB) As for Firing Time 100% - 2.0 dB 
5.2 Measured byasignal test except that the 
(e)  generator pulse 

injected ggsecs 
after trailing edge 
of the transmitter 
pulse 

line shall be ener-
gised with 40 - 50kW 
peak RF derived from 
a higher power source 
through an attenuator 
-of at least 6 dB. 
Frequency= 9240 Mc/s  

± 1.5% 
tp = 1,psec ± ip% 
Simulited signal 
generator frequency 
937940/8 ± 0.05% 

GROUP B omitted 

511.4.1 GROUP C t 
8.1.2 Loaded Q Test Frequency = 

9375 ± 0.05% 2.5 1 - 6.5 

Notes: 1 and 5 

CV 6070/1/2 

TESTS 



Page 3 TESTS Cont'd. C V 607 0 

  

K1001 Test Test Condition AQL 
% 

Insp. 
Level 

Sym- 
bol 

Limits 

Min. 

I 

Max. 

Units 

511.4. 
2.3 
(b) 

GROUP C Cont'd. 

As for Recovery Test. 
Load Standing Wave 
ratio to be less than 
1.03:1 

Notes: 6 

2.5 1 - 1.1 High level standing 
Wave Ratio 

GROUP D and E omitted 

511.5.3 
GROUP F 

Frequency 9375 Mo/s 
± 5% 

tp = 0.5jusecs 

P.r.f. = 800 
Line power = 200kW peak 

Note: 7 

0 Lift Test 

test point 1000 hrs. 

Tests and limits to be as given in GROUP A 

GROUP G 

Test and limits 
as given in GROUP A 

1 100% 

Electrical retest 
after 21 days holding 
period. 

Recovery time 

CV 6070/1/3 



1. The Valve shall be fitted as shown in the drawing on page 6 and terminated in 
a matched load. 

2. The susceptance may be measured by comparing the phase of the reflection with 
that of a Valve which is resonant at the test frequency. The susoeptance 
is given by:- 

B + 41rA1 2 s' A 1 Yo . tan  = 1.1 
Yo 2 Xg Ag 

for small 1 1 and where .1-7)  is assumed to be 0.05. 

Where X g is the guide wavelength and Al is the phase shift measured in the 
same units as Xg. 

3. A curve of V.S.W.R./frequency is plotted around a centre value of Test 
Frequency (Fo). See Group A Test Clause (a). The Valve is resonant 
(B=0) at the frequency corresponding to the maximum V.S.W.R. value. Whence:- 

1 ro  = + 1 therefore G/Yo = 
r - 
o 
1 1 

If the Valve has passed the susceptance test (6<0.06 Yo), the V.S.W.R. 
measured at test frequency (Fo) is very nearly equal to 1 + 1 and  

may be used to measure G. 

4. The power less in the arc shall be less than 680W peak:- 

14c2241:3 1.20(0.8dB) 
P-PL 

5. Loaded Q is defined as :- 

QL 
Fo 22A2 

dF  where Fo = Test Frequency. 
2(1+G/Yo) 

See Group A Test Clause (a) 

6. This test may be made at low levels, simulating the arc by a metallic short 
in intimate contact with the inside of the window. 

7. The manufacturer at his discretion may put twice the normal sample size on 
life test for a period of 500 hours. The criterion for acceptance shall be 
that the average life expectancy shall be at least 90% where 

Life Expectancy - Total hours of Life operation x 100  
Total possible hours 

Provided that earlier life tests results were acceptable, shipment of Valves 
may be permitted from the commencement of a supply contract. 

C V 6 07 0 NOTES Page 4. 
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• 0.10 
±•006 

1.1 
1 

1.297+.005 

I  
0.800-E-063  —'005 ALL DIMENSIONS IN INCHES 

DIMENSIONS OF CV 6070 

±•003 
0.800 

POSITION OF 
WASHER WHEN 
MOUNTED 

WASHER OF 
SOFT TEMPER 
NICKEL OR 
COPPER SHEET 

[ 0.142 MIN. 
(SEE NOTE 2 ) 

0.500 
".1:'010 

NOTE. — TUbULATION SHALL 
FALL ENTIRELY WITHIN A 
CIRCLE OF 3/8  DIA. CENTERED 
ON THE CENTRE OF THE FLANGE 

NOTE. 2— APPL IES AT ALL EDGES 
OF bOTTOM FACE ONLY. 

NOTE.3 — VALVE TO bE 
FINISHED TINNED. 

CV 6070 Page 5 
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NOTE 2 0.030 TO 0.040 SPACING ALL ROUND THE VALVE. 

SECTION CC OF 
MOUNT SHOWING 
VALVE IN 

POSITION. 

I.296±•001 WITH WASHER 

OR I•299±-001 

WITHOUT WASHER 

NOTE 2 

NOTE I. 

Page 6 CV 6070 

MOUNT FOR TESTING CV 6070 

NOTE I 0.015 CUT-AWAY AT SIDE OF WAVEGUIDE MEASURED FROM 

THE PLANE OF THE INNER SURFACE OF THE TOP OF 

THE WAVEGUIDE. 

SECTION AA OF 
MOUNT SHOWING 

VALVE IN POSITION 

SECTION BB OF 
MOUNT SHOWING 
VALVE IN POSITION 

PIECE OF STRAIGHT 
WAVEGUIDE OF 

INTERNAL DIMENSIONS 
0.4 BY 0-9. 

ALL DIMENSIONS IN INCHES 

CV 6070/1/6 
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VALVE ELECTRONIC 
ADMIRAL?' SURFACE TEAMS ESTABLISHMENT 

CV6071 
Specification AD/OV6071 

Issue No. 1 dated 5th October, 1960. 

To be read in conjunction with 11006 

except where otherwise stated. (Mote 3) 

SECURITY 

Specification Vale 

Unclassified Unclassified 

  

TYPE OF VALVE: Ruggedised velocity modulated 
external 

MENG 
oscillator for use with 
cavity resonator. 

CATHODE: Indirectly heated 

L1001/4 

BASE 
ENVELOPE: Metal and glass Pee fee 4 pin with modified skirt 

See 11006 A4-76 PROTOTYPE: MOO 

RATINGS CORRECTIONS 
NOTE 

Heater Voltage (v) 6.3 Pin Electrode 

Heater Current (A) 1.2 1 I.C. 

Frequency Range (Ws) 2700 A 2 Heater 
to 

4.100 3 I.C. 

Resonator Voltage (Normal) (/) 300 B 4 Heater & Cathode 

Resonator Voltage (Maximum) (V) 350 13 T. C. Reflector 

Resonator Dissipation (Maximum) res(w) 16 C Discs Resonator 

Reflector Voltage (Normal) (V) -70 B.D. 
to TOP CAP 

-350 
OT1. See B.S.448: 6/1.1 

Reflector Voltage (Maxi.imm) (V) -500 B 

Nominal Power Output (IT) 
at 3100 Ws 

100 E DIMENSIONS 

Maximum Impedance in (me) 
reflector to Cathode 
circuit 

0.25 P 
See Drawing on Page 6 

NOWITING POSITION 

Electronic Tuning (Ma/w) 35 E Any 
Range at 3100 Me/s 

2.21416. CV6071/1/A 



CV6071 
Page B 

NOTES 

A. The valve is designed to plug into an external resonator. The 
frequency coverage and other properties may be modified considerably 
by the resonator design. Tests on the valve are oonfined to the fre-
quency range 2700-4100 Me's but frequencies outside this bead may be 
obtained with suitable resonators. Details of the valve seating and 
contact arrangements are shown in the drawing on Page 6. 

B. The voltages quoted are relative to the cathode. The valve is 
normally operated with the resonator at earth potential. 

C. The temperature of the valve envelope must not exceed 150°C. 

D. For the frequency band 2700 to 4100 MO/s the 2* cycle reflector 
mode is used. Over this band the normal reflector voltage is given 
by the formula. 

Zr = Sf - 256 
where S = 135V/Kke/w 

and f = frequency in Kmcis 

The reflector voltage adjustment should allow for + 50 volts varia-
tions from valve to valve. 

E. Measured with Bres = 300V and the 2* cycle mode. AF measured 
between the half power points of the mode using a quarter wavelength 
radial line resonator. 

F. It a high impedance reflector supply is used the circuit must 
include a diode to prevent Br becoming positive. 

C. The Joint Services Catalogue No. is 5960-99-037-2299. 

C7'6071/1/B 
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CV6071 

ELECTRON TUBE. =STROP. SEPARATE  

CAVITY TYPE CV6071  

This specification is to be read in conjunction with $1006 except 
where otherwise stated. (Note 3). 

RATINGS Et Bo2/E05 Er Pi T 1. Altitude 
V Vdc Vdo 6c ft. 

 

Absolute Maximum: 350 -500 16 150 10,000 

Normal: 6.3 300 -70 
to 

-350 

Absolute Minimum Note 1 

Dimensioas: See drawings on Page 6. Cathode: Coated unipotential. 

Pee Wee 4 pia See 81006. A4-76 
with modified skirt 

Pia No. 1 2 3 4 Discs T.C. 
I.C. Heater I.C. Heater Resonator Reflector 

/Cathode 

Test Conditions: (unless otherwise specified) 

Ef lies Er Test Cavities Load 
V Vdc Vdc Note 2 v.s.w.r. 

6.3 300 Adjust for 1 .1 FAX. 
1111111.X. power W.G. No. 10 ibr cavities A & B 
in 21 cycle W.G. No. 11 for cavities C & D 
slide. 

Qualification Approval Tests: 

Ref. Test Condition, Min. Max. 

3.1 Qualification 
Approval 

4.5 Holding Period 28 days 

/11005 Carton Drop 

81001-10 Humidity No Voltages 

81001-12 Torque (Note 4) 

Oscillation (1) 

AP 0.5 Mo/s Vibration Note 5 

AFe 5 % 

Shook Note 6 AP 3 Ws 

a Po 5 % 

CP6071/1/1 
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RSV. 1 TEST CONDITIONS Min. Max. 

Qualification Approval Tests (contd.) :- 

Oscillation (2) Teat Cavity A Note 2 

4.15.1 Power Output Po 100 - WI 

4.10.7.3.1 Frequency Difference of fre- 
quency from that 
marked on teat 
cavity A 

AF - ±25 Mo/s 

4.10.5.4 Reflector Voltage Record Er -70 -120 V 
Electronic Tuning: 

- Frequency Range) Difference between AF 25 - Mc/s 
- Er Range ) values giving 504 of 

max. Po 
AEr 20 40 V 

- Slope Er variedI5V.  about 
the value recorded 
above 

il-k-,.., 0.4 1.5 Mc/s/V 
u  'r  

4.15.7.2 Hysteresis - 50 % 

5.15.1 Power Output cola- 
pared with value 
at Eres = 300V 

Vary Eres from 
290-310V 

Po 80 120 % 

Oscillation (3) Test Cavity D Note 2 

4.15.1 Power Output Po 60 - aN 

4.10.7.3.1 Frequency Difference of fre- 
quency from that 
marked on test 
cavity D 

AF - :150 Mris 

4.10.5.4 Reflector Voltage Record Er -250 -340 V 
Electronic Tuning: 

- Frequency Range Difference between AF 17 - M44 
- Er Range values giving 5Q  of 

max. Po 
AEr 45 85 V 

- Slope Er varied + 5V about 
the value recorded 
above 

dF 0.2 0.5 Me/g/V 
dEr 

4.15.7.2 Hysteresis - 50 % 

4.15.1 Power Output con- 
pared with value 
at Brea = 300V 

Vary Eres from 
290-310V 

Po 80 120 % 

Oscillation (4) Test Cavity C 
Notes 2 and 7 

Excess Noise S/N 160 - dlYalmis. 

CV6071/1/2 
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REP. I TEST 

It 

. 
Min. 

1.0 

Nam. 

A 

CONDITIONS 

Acceptance Testa:- 

28 dais 

Valve- can be mounted 
is any suitable 
cavity. 
Adjust Er for no 
oscillation 
Ef varied fran 5.8 
to 6.81. 
Referred to Ire* at 

1.35 

4+5 

4.10.8 

- 

Holding Period 

Heater Current 

Mission 

5.81. A Ires - 15 % 

Oscillation (5) Test Cavity B Mate 2 

4.15.1 Power Output Pe 100 - $11 

4.10.7.3.1 ftequency Difference of fre-
gummy from that 
marked on test 
cavity B, Record 
frequency ii7 - 1,30 Nils 

4.10.5.4 Reflector Voltage Record Er -130 -190 V 

Electronic Tuniag: 
Irequenoy Range Difference between AP 25 - No/s 
Er Range values giving 50% 

of naz. Po 
Sir 35 65 V 

Slope Er varied ± 5V about 
the value recorded 
above 

0.25 0.85 1g/s/1 dIPr 
 Mi 

4.15.7.2 Hysteresis - 50 

4.10.4.8 Resonator Current Er as recorded above Ires 25 45 at 

4.10.6.7.1 Total Reflector Er as recorded above Ir - 4 /uL 
Current 

4.15.1 Power Output 
compared with value 
at Eres = 3001 

Vary Erse frog 
250-3101 

Po 80 120 

CV6071/1/3 
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A_E_F. 1 TEST 1 CONDITIONS Min. Max. 

Acceptance Tests (contd.):- 

Oscillation 6) Test Cavity C Rote 2 

4.15.1 Power Output Po 60 - mW 

4.10.5.4 Reflector Voltage Record 

4.10.5.4 Reflector Voltage 
Tracking: 
Departure from cal- 
oulated value 

Compare with value 
predicted from 
formula in Note D, 
using values of 
Er and f obtained in 
Oso. 5 to determine 
exact value of para- 
meter S ar - +15 V 

4.10.7.3.1 Frequency: Difference of fre-
quency from that 
marked on test 
cavity C AF - +40 Nols 

Electronic Tuning: 
Frequency Range Difference between AF 23 - No/s 
Er Range 

Slope 

values giving 50A 
of max. Pb 

Er varied + 5V about 

above 
value recorded 

above 

AD: 

AIP 

35 

0.25 

65 

0.85 

V 

Ne/s/V 
r  der 

4.15.7.2 Hysteresis - 50 % 

4.11 Life Test Note 8 
Rh = 6.3 ± 0.1lir t 1000 - hrs 

4.11.4 Life Test End 
Points: 
Power Output Po as a percentage 

of value at start 
of teat 

Po 50 - $ 

4.15.7.2 Hysteresis - 50 % 

NOM 

1. Er should never be allowed to be positive. 

2. The valves shall be tested in IA  radial line cavities, having fixed 
iris coupling into the appropriate waveguide. The cavities shall be similar 
to the reference cavities (see A.S.W.E. Drawings Nos. CR33966 to CR33996 
inclusive) which shall be used only for testing of the test cavities. The 
nominal characteristics of the test cavities are:- 

CAVITY NOMINAL 
LOADED Q 

QL 
A 2695 100 
B 3150 200 
C 3580 200 
D 4070 400 

CV6071/1/4 
/The 
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The resonant frequency shall be clearly mot indelibly marked on each test 
cavity and shall not differ by more than ± 25 Me/s from the appropriate 
value above. The test cavity frequency shall be determined by measuring 
the frequency of oscillation of at least four valves in the test cavity 
and in the appropriate reference cavity. Then the resonant frequency for 
the test cavity is defined as the value narked on the reference cavity 
plus or minus the average difference determined. The measurements shall 
be made after warming up the valve and cavity to a frequency within 
± 5 1k/s of its steady value. 

3. K1006 shall apply with the exception of paragraphs:- 

4.7 4.9.1 4.9.4 4.9.9 
4.8 4.9.2 4.9.5 4.9.18 
4.9 4.9.3 4.9.8 4.9.19 

4.9.20 
4. Water immersion test omitted for both base and cap. Torque of 12 in.lb. 

shall be applied between the phenolic moulding of the base and the envelope 
and 1.5 in. lb. between the top cap and the envelope. 

5. The valve may be soldered into an approved cavity. The valve shall 
be vibrated along three mutually perpendicular axes, one of which is the 
major axis of the valve. The frequencies and amplitudes of vibration are 
to be as follows:- 

MOW= ANFLITUDIS 
(o.p.s.) 

2-10 +0.03 
10 - 15 + 0.01 
15 -  30 + 0.004 

The time taken to cover the vibration frequency range must not be less 
than 5 minutes. Change of frequency and change of power output shall be 
measured during the vibration test. 

6. The valve shall be accelerated along the three axes, in an approved 
cavity, as in Note 5. The acceleration shall be 30g and the minimum dura-
tion 10 milli-seconds. 

Frequency and power output shall be measured before and after the 
complete shook test. 

7. The ratio of signal to average noise over a 10 Ws bandwidth centred 
at 30 No/s away from the C.W. frequency shall not be less than 160 dSfo.p.s. 
A broadband non-balanced mixer shall be used throughout the noise tests. 
For the purpose of the noise measurement, a CY1881 coupled to a suitable 
S Band waveguide mount may be employed as the comparison standard. 

8. The valve shall be life tested in a suitable cavity in thermal con-
nection with a heat sink, which must ensure that the valve envelope 
temperature does not exceed 150°C. A sample of six valves may be selected 
for Qualification Approval tests and Qualification Approval given if the 
average of the lives is not less than 1000 hours. For production testing 
a minimum of 1% shall be subjected to life teat. 

CY6071/1/5 



RECOMMENDED METHOD OF 
CLAMPING REFERENCE SEATING 

• 
R 485 MAX. 
R*-470' MIN. 

t 5s. 

.230` MIN. 

s io  

REFERENCE 
PLANE 

45
o

NOMINAL 

TOP CAP n  
CTI. 

2R. 
MAX. 

• 

g2 R. 
Mop(  

64R 
MAX. 

-18514AX. '385
*  MAX. MIK 

-585.*  va, 

ki#5 MIN. , 2);2 
MAX. 

1 3/4  MIN. 

NOTE 2. 

r12°#  mAx.  MIN. 

I 9i MAX. 

6 MIN. 

NOTES:— 

I. ALL RADII KM 
ECCENTRICITY RELATIVE TO 
REFERENCE SEATING DIAMETER. 
DIMENSIONS MARKED * ARE 
CFECKED '00% REMAINING 
DIMENSIONS ARE CHECKED 5%. 

2. THE RADIUS MUST NOT 
EXCEED 9/32 BETWEEN THE 
PLANES INDICATED. 
CAVITY DESIGNERS PLEASE 
NOTE. 

4 
PIN 
PEE 
WEE 
BASE 

4\0•512NOM. 

REFERENCE SEATING 
DIA..985.  

1116 MAX. 

CV6071 PAGE 6 
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Valve 
Unclassified 

Speoification MOA/CV 6072 
Issue 2 Dated 24th Feb. 1965 
To be read in conjunction with K1001 

SECURITY 
Specification 

Unclassified 

Page 1 (No. of pages 6 ) 
MINISTRY OF AVIATION - R.R.E. VALVE ELECTRONICC  V 6072 

.---Indicates change 

TYPE OF VALVE: 

CATHODE: 

PROTOTYPE: 

Packaged Magnetron 
Unipotential, indirectly heated 
VX8241C 

MARKING 

See K1001/4 
Additional marking:- 
Factory assembly number 

RATINGS AND CHARACTERISTICS 

Not for Inspection Purposes. 
All limiting Values are absolute and 
non-simultaneous. 

CONNECTIONS & DIMENSIONS 

See draiing on Page 6 
1G16. Bolted Flange (DEF 

5362) 
NOTE 

Heater voltage start 
Heater current at Vh=6.3Vrns 
Max. peak anode current 
Min. peak anode current 
Max. peak input power 
Max. mean anode input power 
Max. duty cycle 
Max. pulse duration 
Max. rate of rise of voltage 
Max. anode temperature 
Min. cathode heating time 
Nominal operating frequency 
Nominal pulse voltage  

(Vans.) 
(Arms.) 

OA) 
mA 

(Ratio 
(pee 

(kV/I-Zee (oc) 
(Secs) 

(11(1; )  

6.3+7% 
1.2 
180 
110 
160 

60 
0.5 
6 
5 C 

140 A 
150 B 
8800 
800 

MOUNTING SUPPORT  

By means of studs in the 
output flange, see Page 6 

MOUNTING POSITION 

MY 

WEIGHT 

Approximately 1.1 lbs 

JOINT SERVICE CAT. NO.  

5960-99-037-2300 

NOTES 

A. Measured at the point specified on the outline drawing on page 6 

B. The cathode heating time should be greater than 150 seconds for ambient 
temperatures above 0°C and greater than 180 seconds for ambient temperatures 
between -55°C and 0°C. 

C. For rating purposes only, the rate of rise of pulse voltage, is defined as the 
steepest tangent to the leading edge of the voltage pulse, measured for voltages 
which are in excess of 8C of the running voltage of the magnetron. 

D. The heater voltage should be reduced when the valve is running, otherwise life 
may be impaired. The value may be obtained from the table below. For 
intermediate anode current obtain the heater voltage by linear interpolation. 

Vh, volts rue Ia, mA mean  

6.3 + 7% 
5.5 + 7% 
4.5 + 7% 

0 
30 
60 

  

(278514) CV6072/2/1 



CV 6072 Page 2 

To be performed in addition 
reference to section 5F. 

TESTS 

and with particular to those applicable in K1001, 
See also Note 14. 

Conditions for oscillating tests. Test conditionPor Q as required except where 41 
at the discretion of the 

these limits. 

VSWR du 

ratio ratio 

1.05 max 0.4 + 3% 

1.05 max 0.2 + 9% 

15 - 

otherwise stated for individual tests. These shall be 
manufacturer where limits are given, provided they satisfy 

Test Cond. Vh Ia PRF tp rry 

mA, mean pps µsecs kV/}.s 

P - 60 100 kq/s 4 5 min 

Q - 30 50 kg/s 4 5 min 

Notes 2 - - - 1 

Test Test Conditions 
Limits 

Units Notes 
Min. Max. 

Group A All tests in this group 
to be carried out at 
log% inspection level 

No pulse voltages, 
Vh = 6.3 volts rms for 
2 minutes min. 

P 

P 

P 

P, Load VSWR = 1.5 min. 

P, Ia pk = 110 and 180 mA, 
VSWR = 1.3 min, all phases 

P, Ia pk = 110 and 180 mA, 
VSWR = 1.3 min, all phases 

P, Ia pk = 110 and 180 mA 
VSWR = 1.3 min, all phases 

1.1 

750 

7.5 

8770 

- 

- 

6 

- 

1.3 

850 

- 

8830 

15 

24/tp 

- 

1 

Amps 
rms 

Volts 

Watts 

Mo/s 

Mq/s 

Mq/s 

ft 

% 

I 

3 

3,4 

9 

(a) Heater current 

(b) Peak anode voltage 

(o) Mean power output 

(d) Frequency 

(e) Pulling factor 

(f) Bandwidth (1) 

(g) Sidelobes (1) 

(h) Missing pulses (1) 

Group B and C No tests. 

Group D See note 10 for 
inspection levels 

Q 

Q 

Q 
Ia pk = 110 and 180 mA 

Q 

6 

Rasura 

2.5/tp 

- 

1 

Mq/s 

dB 

% 

Me/ s/ 
mA 

10 

3 

3,4 

9 

5 0 

(j) Bandwidth (2) 

(k) Sidelobes (2) 

(m) Missing pulses (2) 

(n) Pushing factor 

CV 6072/2/2 



Page 3 CV 60 2 
Test Test Conditions 

Limits 
Units Notes 

_ Min. Max. 

Group E See note 11 for 
inspection levels. 

11 

(p) Microphony P, with vibration 120 KA/s 6 

(q) Temperature 
coefficient 

P, with anode block 
temperature = 100°C 

-0.25 Mo/s/ 
o
C 

7 

(r) Shock No voltage, hammer 
angle = 15° 

- - 

(s) Post shock Valve must pass all 
tests in Group A _ 

Group F See note 12 for 
inspection levels 

12 

(t) Life P 500 - hrs . 

(u) Life end point Valve must pass all 
tests in Group A 

(v) Shelf Life No voltages 1 - Year 13 

Group G All tests in this group 
to be carried out at 
100% inspection level. 

(w) Holding period No voltages 14 - days • 

(x) Missing pulses (3) P, Ia pk = 180 mA - 1 % 8,9 

NOTES 

1. K1001 5F 2.5.5 is waived, 
following:- 

and instead the manufacturer shall comply with the 

"The rate of rise of pulse voltage, is the value of dV/dt at the onset of 
RF oscillations and shall not be less than that specified." 

The rry shall be measured with a suitable differentiator. 

2. The heater starting voltage shall be 6.3 volts rms and shall be reduced within 4 
five seconds of applying E.H.T. For In = 30mA mean, Vh = 5.5 volts rms; for 
Ia = 60mA mean, Vh = 4.5 volts rms. 

3. To be measured with an RF spectrometer. The main lobe shall be such that the 
sign of the slope between the 6 dB levels changes once only. 

4. The ratio of the maximum power in the main lobe to the maximum power in any of 
the sidelobes shall be greater than 6 dB. 

cv 6072/2/3 



C V 6072 NOTES (Cont'd) Page l+ 

5. The pushing factor may be measured by modulating the anode current by + 10% 
with a 50 c/s waveform. 

6. The vibration shall be separately applied in each of three mutually 
perpendicular directions, one of which shall be perpendicular to the plane of 
the flange. The vibration shall have accelerations of 2g for 25 q/s to 150 c/a, 
and g for 150 q/s to 500 q/s. 

7. To be measured with the anode temperature at 100°C. 

8. Immediately following the holding period, 6.3 volts shall be applied to the 
heater for 2 minutes maximum, then the EHT shall be applied to give 180 mA 
peak anode current. The valve shall meet the requirement by the end of the 
fifth minute of running. After the shelf storage, similar conditions apply 
except that the valve shall meet the requirement after the 15th minute of 
running. 

9. A missing pulse is defined as an RF pulse which has less than 70% of the 
average energy of a normal pulse in the band 8720 - 8880 Mc,/s. 

10. Ten percent of the production to be inspected at regular intervals during 
production to be agreed with the inspector. The manufacturer may use each 
sample for any of the tests in this group at his discretion. If a failure 
occurs on any test, log% inspection shall be carried out for that test only 
until the inspector decides that sample testing can be resumed. Failure will 
not be shipped. 

11. For any level of production, one sample initially and then one every 50th 
valve shall be tested. The same valve may be used for each test at the 
discretion of the manufacturer. If any failures 100% inspection will be 
carried out on the test for which the failure occurred until the inspector 
is satisfied that normal sample inspection can be resumed. Failures will 
not be shipped. 

12. The scale of life testing shall be related to the production. For production 
orders of less than 51, one valve shall be life-tested. For production orders 
of greater than 50, the production shall be divided into batches of 50 and one 
valve from each shall be life-tested. The batch corresponding to the valve 
undergoing the life test shall not be released until the life test has 
completed 80% of the required life. At the option of the manufacturer and at 
his expense any number of additional valves may be life tested, in which case 
the average of the lives of these valves shall exceed 80% of the required 
life before the batch can be released. 

13. Five percent of the production shall be stored for one year. The valves shall 
pass all Group A tests after this period, and test (h) shall be the first to 
be carried out. Failures shall be reported to the Approving Authority. 

14. The valve shall be inspected against the outline drawing on page6, and the 
gauge on page5 . 

15. This is the VSWR presented to the output of the magnetron by the waveguide 
bench. 

The input flange of the bench shall be a WG 16 bolted flange as specified in 
DEF 5352. 

CV 6072/2/4. 



GAUGE 

T 

4- CORNERS 
RAD. •030+402 

-0 
4 HOLES "L" DIA. 

C/B "K" DIA. WITH POSITIONAL 

TOLERANCE "U" DIA. 

INDEX INCHES METRIC 
MAX. MIN. MAX. NI,. 

A 0.398 0.397 10-11 10.084 

B I•280 BAS. 32.51 BAS. 
C 0•64 BAS. 16.255 BAS. 

D 1•260 1•256 32.00 3140 

E 0498 0497 2241 22.786 

F .0.61 BAS. I 5•4 9 BAS. 
H 1.220 SAS. 30•98 BAS. 

J 2.26 2.24 57.4 56.9 

K 0-38 0.36 9.65 9.15 
L 0170 0•1696" 4.318 4.305 

M 90.-± 5' — 

N 0.280 0.276 7.1 74 
P 0.26 0.24 64 61 

R 0•3 5 4 0.350 9.0 84 

5 1•27 1•23 32•25 31.25 

T 242 148 51.3 50.3 

U 0.0 0 0,5 — 0-0 1 a7 — 

W 044 0.03 1-0 0•75 
Y 0.38 0.36 9.65 9.15 

NOTE 
I. GAUGE TO CHECK THE STUD LENGTH, POSITION OF STUDS, AND HEIGHT OF MAGNET. 
2. GAUGING FACES OF RECT. BLOCK TO BE SQUARE & PARALLEL, AND IN CORRECT RELATIONSHIP TO HOLES "I' 

PAGE 5 CV6072 

CV 6072/ 2/ 5 



PAGE 6 7.V&0/2 
OUTLINE DRAWING 

(FIRST ANGLE PROJECTION) 

• 
co 

DIM. M.M/ INS 
A 45 MAX 
B 32 MAX 
C 44 MAX 
D 44 MAX 
E 60 MAX 
F I.280" 
G 1.220" 
H 7-9 
J 13 MAX 
K 29 MAX 
L 20 MAX 
M 25 MAX 
N c 'Ili 

SECURING SCREWS = No.8(0-164)32 U.N.C. 

,DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE STATED 

POSITIONAL TOL 0.00+ DIA. 
STUD DIA. 0.165" MAX. 

A 

MONITOR 
ANODE 
TEMPERATURE 

CV 6072/ 2/ 6 



Tleis OF VALVE:- Power Limiting Gas Cell 

PROTOTYPE:- 91104.6 (Modified CV6006) 

NAMING 

See ICL001/4. 

RATINGS  

Max.Operating Frequency Range (M0/s) 

Max. Peak Power 
Min. Primer Supply Voltage 
Primer Current 

C(ONECTICNS  

See drawing on Page 6 

DIKENSIENS  

See drawing on Page 6 

NOTES 

7000-
11500 

100 
-600 
100 A 

PACKAGING 

K1001/14. 

O T E S  

A. The primer current shall be limited by a series resistance of if Nocilms, 1 M.Ohm 
of which is incorporated in the cell terminal. 

B. The primer supply voltage to be negative with respect to the cell body. 

C. The Joint Services Catalogue rumber is 5960-99-037-2327. 

Page 1 (No. of Pages 6) VALVE ELECTRCNIC C.V. 6073 
misru or AVIATION . DLROAS 

Specification KOA/CV 6073 =marry 

Issue No. 1 Dated 1.2.61 
SPECIFICATIOT VALVE 

To be read in conjunction with K1001, Pall,., Unclassified 

. 

Unclassified 

_ 

Z.218)12 CV 6073/1/1 



C.V.6073 Page 2. 

TESTS 

To be performed in addition to those applicable in mom. 
The tests (clauses a to e inclusive) are to be performed after a minimum holding 
period of 7 days. 

TAsi CONDITIONS: 

For all electrical tests Vprimer = -600v. Note 1. 

Insp Limits 
TR5T TEST CONDITION Level Min Max Units 

a.  Primer Breakdown Note 6 log% - 30 Secs 

b.  Primer Operating Voltage 100% 260 360 V 

. Insertion Loss The valve shall be mounted 
between matched impedances 

100% 

(V.S.W.R. better than 1.1:1). 
The line shall be energised 
by R.F. power not exceeding 
10 mW. Primer Current 
adjusted to 100uk. 

1.f=7000 MO/s 0.75 1.25 db 
2.f=7500 MO/s 0.55 1.05 db 
3.f=8000 Mo/s 0.20 0.70 db 
4,f=8500 Mq/s 0.40 0.90 db 
5.f=9000 Mo/s 0.50 1.00 db 
6.f=9500 Mc/s 0.85 1.35 db 
7.f=10000 MO/s 0.60 1.10 db 
8.f=10500 Mo/s 0.20 0.70 db 
9.f=11000 MO/s 0.70 1.30 db 

10.f=11500 MO/s 1.75 2.75 db 

d.  Pulse Recovery Time The frequency of the simulated 
echo pulse shall be within the 
range 9000 Mc/s to 9500 Mo/s 
and its power incident on the 
cell shall not exceed 10 mW 

log% - 50 Sees 

Pulse length= USec 
and p.r.f. = 1000 p.p.s 
The frequency of the transmitter 
pulse shall be within the same 
range and the peak power 10 W. 
Notes 2, 3. 

e.  Leakage Power Vary peak input power from 100% 
10 mW to 10 W. Pulse 
length = Sec. and p.r.f. 
= 1000 p. .s. 
Note 2 

1.f=9000 MO/s 300 mWpk 2.f=9400 Mcis 
3.f=9800 Mois 300 

300 
mWpk 
mWpk 

CV6073/1/2 



or 
6 

;sample 
'valves 
(which 
-ever I . 
1 1S 

greater 

The limits 
.as specified  
in test 
clauses "a" 
ito "e" incl. 
shall apply. 
;Note 4. 

 

TEST TEST CONDITIONS 
Limits Insp.  

Level Min. max. 
Units 

f. Life Tests d. c.  
Primer Life  

Life Test End Points  
(1500 hours:  

Repeat test clauses 
"a" to net. inclusive. 

Primer voltage to be 
applied for a minimum 
period of 1500 hours. 

These tests shall be 
carried out at intervals 
of 100 hours. 
Notes 4, 5. 

g. 
I

Mechanical and Environ- 

The valves to be vibrated 
in three mutually peTpen-
dicular planes for Sy hrs. 
(total 51 hours) at each 
of the following 
frequencies and accelera-
tion. 
1) f=20 c/s, g =1.3 
2) f=50 q/s, g = 3.0 

TA. 

There 
be no 
defects. 
The limits 

in test, 
clnoges  
to "e" 
shall 

as specified 

shall 
visual 

Ne 

incl. 
apply 

mental Tests. 

Vibration Endurance 

Post Vibration Endurance 
Tests 
IT-Visual Inspection 
2) Repeat test clauses 

"a" to "e" incl. 

h. Resonance Search K1001 Section 11.2 
The valves to be 
vibrated in three 
mutrally perpendimilAr 
planes over the frequency 
range 5c/s to acis at a 
constant acceleration of 
2g. Rate of sweep of fre-
quency shall not exceed 

T.A. 

No 
resonance 
shall 
detected 

be 

1 1 /4/g 

1) Resonances 

2) Modulation of 
Primer Current 

one octave per minute from 
5 els to 200 c/s. 



C.V.6073 TEMS (Contd.) Page 4.. 

TEST TEST OCNTOICNS 
Insp. 
Level ' Min 

Limits 
Max Units 

3. Shock 

Pbst Shock Tests 

X1001 Section 11.1E  Hammer 
Angle = 300 No voltages 

There 
be no 
defects. 
limited 
specified 
test olauses 
"a" to 
incl. 
shall 

shall 
visual 

The 
as 

in 

"e" 

apply. 

1) Visual Inspection 
2) Repeat test clauses 

maw to "0 incl. 

k. Linear Acceleration 
The valves to be sub- 
jetted to a linear 
acceleration of 13 g in 
each of three mutually 
perpendicular planes. 
Duration of max.g = 1 min. 

T.A. 

There 
be no 
defects. 
limits 
fied in 
clauses 
and wbs  
shall 

shall 
visual 

The 
speci-
test 
'a" 

apply. 

(Centrifuge) 

Post Acceleration Tests 
1) Visual Inspection 
2) Repeat test clauses 

"a" awl."Y 

1. Climatic The valves to be subjected 
to the following environ-
ments in the sequence 
specified. 
1) Dry Heat K114/5.9 

T=9000 t = 12 hrs. 
2) Ion Temp.E114/5.20 

T= -65°0 t = 12 hrs. 
3) Damp Heat K114/5.11 

T=40°C R.H.=95% 
t = 12 hrs. 

4) 
Low 4/5.21 T= -65 0 

Temp/Low Prepure 
K11  
P = 5nnnHg, t = 12 hrs. 

5) Repeat tests 3 and 4. 
sequentially, three times. 

6) Tropical Life K114/5.13 
T.vary 20°C-35°C, R.H.=95% 
t = 28 days. 

7) Fine Hist K114/5.16 

T.A. 

There 
be no 
defects. 
limits 
fied in 
clauses 
to "e" 
shall 

shall 
visual 

The 
speci-
test 
"a" 

incl. 
apply. 

Post Climatic Tests 
1) Visual Inspection 
2) Repeat test clauses 

"a" to "e" incl. 

CV6073/l/A 



Page 5 C.V. 6073 
IMES 

1. The primer supply shall be D.C. having a ripple voltage less than 1,ig 
and shall be negative with respect to the hotly of the cell. The 
regulation of the supply shall be negiligible at load currents up to 
mgaii. The supply shall be connected to the primer through resistances 
totalling 4.14Chms *- 5014 1 M.Chm of which is incorporated in the cell 
terminal. 

2. An approved tunable magnetron of suitable frequency shall be used (CV2421 
or suitable frequency variant). 

3. The time shall be measured from the trailing edge of the transmitter 
pulse to a point where the insertion loss exceeds that immediately before 
the transmitter pulse by 6 db. 

4.. At the conclusion of the Post Life Tests, the batch shall be acceptable 
if not more than 1 valve fails to meet the limits specified in test clauses 
"a" to."0" inclusive. If more than 1 failure occurs the batch shall be 
rejected. 

5. To enable further Life Test information to be obtained Post Life Test 
records will be submitted to the Specification Authority. 

6. To be performed at least seven days after any previous discharge. 

cv6073/1/5 



C.V. 6 073 Page 6. 

IV t 1/64 

I•2130.1.• Or INPUT FLAKE. 

I 

0 

i
nt 
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0 
ei 
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+1 

l'i 
YISRAID. 

.1- 

PRIMER ENCAPSULATION 
BLOCKliNCLUOIS A I M.A. RESISTOR) 
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1 
x 

INPUT FLAKES. 

I 1 

3
9

3_
t 

4e----- 
-1--1-  --Q-E33----0-  * 
—J 

I 
ly • 

9" LONG FLYING LEAD. 

THESE FLANGES ARE FLAT & 
PARALLEL WITHIN THESE LIMITS. 

OUTLINE DRAWING. 

C.V. 6073M6 

A HOLES — 2 HOLES IN EACH 
FLANGE •150"DIA t•002." 

COAXIAL TO EACH OTHER. 

B HOLES - 2 HOLES IN EACH 
FLANGE •170.01A ±•0024  

COAXIAL TO EACH OTHER . 

THESE HOLES ARE 

POSITIONED AS SHOWN 

& ARE ON A I•76131-1•004-

PITCH CIRCLE DIAMETER. 



TYPE OF VALVE:  Voltage Tuned Oscillator 
(0 band) with Permanent 
Magnet. 

CATHODE: Indirectly heated. 

MARKING 

See MOW. The Serial Number 
shall be included. 

ENVELOPE: Glass enclosed in a 
metal shell. 

vX7143 PROTOTYPE:  

RATINGS  

(All limiting values are absolute) 

BASE 

6 pin plug A.P.208611.6 
(Note H) 

Note 

A 

B 

C 
D 

Heater Voltage (Now. V 
Current Max. 

Heater Current (Surge A 
Min. Total Tuning 

Range (mo/s) 

Anode Voltage Max. V) 
Anode Current 

Max.T Delay line Voltage M. 
Delay line Voltage rm. ())

I 
Cathode Current Max. DA. 

Max. mk) 
Negative Grid 

Voltage (max.)(V) 
Power Output (Minn. )(wW) 

CONNECTIONS 

PIN ELECTRODE 

A Heater h 
B Heater h 
C Cathode k 
D Anode a 
E Delay line dl 
F Grid 

The power output terminal at 
the valve is an approved. 
Type C jack socket for ocesial 
connection to a 50 ohm ooaxial 
line cable (Note G) 

6.3 
1.5 
14..0 

4000 
to 

7500 
255 
1500 
17 
300 
3 

200 
20 

DDIENSICETS  

See drawings on Pages 6 and 7 

NOTES 

See page 2. 

Page 1. (Ne. of pages:- 8) VALVE ELECTRONIC 

ADMIRALTY SURFACE MIAEOMS ESUBLISHMENT C V6076 
Specification AD/CV6076 SECURITY 
Issue No. 1. Dated 18.1.61. 
To be read in oonjunotion with 81001 

and P81409 
SPeoification Valve 

Unclassified Unclassified 

Z.22135 

CV6076/1/1 



C V6076 Page 2 

NOMS 

A. The H.T. voltages shall not be applied until at least two minutes after the 
application of the heater voltage. In all oases the delay line voltage 
must be applied before the anode voltage. 

B. The valve is tuned by varying the delay line voltage Va. The relationship 
between frequency and Va is approximately as given by the curve Shown 
on page 8. 

C. The valve oscillates at a frequency of 1,000 Ne/s at a delay line voltage not 
lower than 2557. 

D. The valve oscillates at a frequency of 7500 Mo/s at a delay line voltage 
not higher than 15507. 

N. The valve must be air-cooled, via the air input provided. An air flow 
of 10 cu. ft./min. at j" S.W.G. will be sufficient at 20°C. ambient. 

F. The magnetio field required to focus the electron beam is provided by a 
permanent magnet, which is an integral part of the valve. External 
magnetic fields or ferro-magnetic objects may distort the focussing 
field and cause noise and modulation. The valve should be kept at 
least 8" sway from other magnets or ferrous objects if low noise output 
is required. It is reoanmended that the valve be stored in its crate, 
or in a similar stowage when it is not required to be in its associated 
equipment. 

G. The coaxial output from the valve, the cooler asseably, and the delay 
line are isolated from the shell mbiah should be earthed. The insulation 
resistance between all electrodes and the shell with 2 kV Co. applied 
is greater than 100 Niel/ohms. The coaxial output is not isolated from 
the delay line and, if the cathode is to be run at earth potential, a 
suitable coaxial line isolator most be used. 

H. The base is rigidly attached to the metal shell and its pins are 
connected to the valve terminals by flexible leads. 

J. Joint :Services Catalogue No. is:- 5960-99-037-2360. 

6'76076/1/2 



Page 3- 

TESTS 
C V6076 

   

To be performed in addition to those applicable in $1001 Tests and in 
the specified order, unless otherwise agreed with the Inspecting Authority. 

Test Conditions - Unless Otherwise Specified 
Vh m 6.39 a.o. Vg . O. Va .. Po (See Test b) 
Cooling Air:- 10 ou. ft./min. at j" S.W.G. V.S.W.R. = 1. Max. 

Test Test No. 
Sabo 

Limits 
Unit 

Min. Max. Conditions Tested 

a Heater Current 
(After two minutes) 103% Ih 0.8 1.0 A 

b Oscillation at 4000 Adjust Val for test 
frequency. 

100% 
Moja 

Adjust Va for Ik 
.. 10 ml. Va = Vo 

(i) Delay line (Record value Vo) Val 255 295 V 
Voltage 

(ii) Anode Voltage Va 125 250 V 
Anode Current (iii))

(ivPower Output 
Ia 
Po 

- 
20 

3 
- 

mA. 
MI 

Notes 2 and 3. 

c Oscillation at 5750 Adjust Val for test 
frequency. 

100% 
Loa 

(i) Delay line Vdi 570 690 V 
Voltage 

( 
(iii Anode Current 

11 Cathode Current 1k 
Ia 

- 
- 

13 
3 

miL 
ink 

(iv Poser Output Po 20 - NW 
Note 2. 

d Oscillation at 7500 Adjust Val for test 
frequency. ...1 

(i) Delay line Vdi 1150 1350 V 
Voltage 

(ii) Cathode Current It - 17 NA 
(iii Anode Current Ia - 3 WI 
(iv Power Output Po 20 - DM 

Note 2. 

e Cut-Off Adjust Via over 

range necessary 
for 4000 - 7500 

100% 

No/s. Va = O. 
Power Output Po - 0 mW 

f Grid insulation Val as for test d- 100% 
Vg m -100V. 

Grid Current Ig - 40 t* 

g Noise Adjust Ira 100% 0/ 
c.p.s 

150 - dB 

All frequencies 
4000 to 7500 Mc/s. 

Notes 4  and 11. 

Frequency Palling 100% itk f - 10 No/a 
At 4000, 5750 and 
7500 Mc/s. 

Notes 2 and 5. 

0v6076/1/3 



CV6076 
TESTS (Contd.) 

Page 4.. 

    

Test Test 
Conditions 

No. 
Tested 

Symbol 
Limits 

unit 
Min. Max. 

j Heater-Cathode Val = 0 
Va = 0 

100% Ihq, - 500 /OA 
Insulation 

Note 6. 

k Insulation Resistance No operating 
voltages. 

100% 

2 kV d.o. applied 
between teat 
electrode and 
shell of valve. 

(i) Shell to lined 
collector 

R moll 100 - }Sohn 

(ii) Shell to cathode/ 
heater 

Ek 100 - X ohm 

(iii) Shell to Anode Ea 100 - X ohm 
(iv) Shell to Grid Rg 100 - N ohm 

Life Adjust Vdi for 

5750 Ecis 

T.A. 
and 

Time t 1000 - Hours 
Power Output Po 10 - MW 

Notes 2 and 7. 

NOTES 

1. Vibration tests (as agreed with the specifying authority) shall be carried 
out on the type appxywal samples, and a note on the performanoe of the 
valve under vibration conditions shall be 4=e1fla,Rd at a.later date for 
the guidance of users. 

2. The frequency Waall be set to within ± kg. 

3. The manufacturer to supply with each valve: 

a frequency versus% characteristic covering the range 4000 to 
7500 Mo/s. There must be no frequency discontinuities over this 
tuning range. 

(ii) a power output (20 versus V& Characteristic covering the range of 
frequencies from 4000-7500 Mb/s. The power output shall not fall 
below 20 OW at any in this range. 

(iii) an anode modulation Characteristic 20/Va taken at 4000, 5750 and 
7500 Mo/s. 

4.. The heater supply shall be d.c. or rectified and smoothed a.o. A broadband 
(non-balanced) mixer shall be used throughout noise tests. The noise 
output Shall be indicated on a visual display. The following tests are 
to be made:- 

The ratio of signal to average noise over 1 We bandWidth varied 
between 55 Mis/s and 65 Mo/s shall not be less than 150 dElo.p.a. 

The time taken in this test for each sweep over the carrier range of 4000 
to 7500 Mo/s than not be less than two minutes. 

cv6076/14 /5.  

(i) 



Page 5. C V6076 
MOTES (Contd.) 

5. The pulling frequency is the difference between the max. and min. 
frequencies recorded, when a mismatch placed in the output section is 
varied through all phases. The vos.w.r. of the sismatch shall lie 
between 1.5 - 1.6 at each microwave frequency. 

6. The maximum permissible leakage current to apply in this case for the 
Heater - Cathode leakage Test (KI(XA - paragraph 5.3) shall be 500/uA. 

7. The life of a valve shall be considered terminated when, at any 
frequency in the range 4000 - 7500 &/s, the performance of the valve 
galls outside any one of the limits specified, with the following 
exceptions:- Tests b, co, and d. PO shall be 10 71114 Test b, max, anode 
voltage shall be 300V. 

The test and release sequence, and the procedure to be adopted in the 
event of failure in life testing, will be decided by the purchasing 
authority. 

For production contract orders of less than 50 valves, the quantity of 
valves for life test shall be decided by the purchasing authority. 

ev6o76/1/5 



OF JACK TO DE WITHIN d.:* FROM ¢ OF SHILL IN THIS PLANE 
 B  
CNT5 

H II 

H  J 

ELONGATION 

E 

GLG ESA 
ELONGATED 

FIXING HOLES DiA CLG 

DIM MILLIMETRES INCHES DIM MILLIMETRES INCHES 

A 547.7 MAX. St MAX L 15.7 ± 1.5 i ± i 

0 106 • 4.± 1.6 2 -L 4.- is r 1G M 44.4± 1.5 It t I%

1 
C 15E.4 MAX 6 MAX N 58•9 ± 6•4 32' ± i 

0 ISG•S DIA. MAX. Si DIA. MAX. P 45.5 t I'S I- LI + J- ,5 - is 

9 120.8 ± 0.13 4 ± 0.005 5 53.5 ± I. a it ±- & 

P 76 • t DIA. MAX 3 DIA. MAX R 4- 3.8 - 0.13 i ± 0.005 

6 a 5.4DIA. *0.8 1 DIA ± 1/35 S it..7 
+ — 0. 8 , -L I. + — 3a. 

H Ea. a APPROX. if APPROX 133.4 ±0.s 54 51  ±- 

• 95.3 ± I .5 a

T 

__.11
IG — IS 

+  
U 4 6. + 0 4. 2.-  0 

K 41.3±' 1.6 I i ± & 

NOTE EA Sic DIMENSIONS ARE INCHES, 
3). 

rn 

JACK J S. No 5935-99-911-6861 

0 0 

C, 

2-PIN PLUG A P509800 6-PIN PLUG A.P 505646 
0 

1A% \ 

AIR INPUT 

L 

C 

A 



L
 /

1/
9

/0
9

A
3 

DETAIL OF 2-PIN PLUG DETAIL OF 6- PIN PLUG 
AP 208600. A.P. 208646. 

CONNECTIONS  

AP 208646. 6-PIN PLUG 
PIN ELECTRODE 

A HEATER 
B HEATER 
C CATHODE 
D I ST ANODE 
E LINE 
F GRID 

AP 208600. 2-PIN PLUG. 
A 1, MAGNET SUPPLY 
B J PIN A TO BE EARTHED 

CI 

01 
0 
-.I 
0 
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Page 1 (No. of pages 11) 

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 
VALVE ELECTRONIC  CV 6085 

Specification AD/CV6085 
Issue No. 2 dated November 1967 
To be read in conjunction with K1001 

Specification 

SECURITY 

Valve 
Unclassified Unclassified 

TYPE OF VALVE: S-band travelling wave 
tube power amplifier 
with low modulation 
noise. 

CATHODE Indirectly heated 

ENVELOPE Metal capsule 

PROTOTYPE VX3290 

See K1001/4 

MARKING 

B.S.448/B80 

BASE 

RATINGS 

Note PIN 

CONNECTIONS 
(All limiting values are absolute and 

non-simultaneous) ELECTRODE 

Heater Voltage (V) 
Max. Heater Current (A) 
Max. Grid 1 Voltage (kV) 
Max. Grid 1 Current (mA. 
Max. Helix Voltage (kV) 
Max. Helix Current (mA) 
Max. Collector Voltage (kV) 
Max. Collector Current (mA) 

3.5 
4.5 
2.5 
1.5 
2.7 
1.5 
3 
20 

F 
A B 
A 

A B 
A 

A B 
A 

1 
2 
3 
4 
5 
6 
7 
8 

Case 

Heater h 
N.C. 
Omitted 
Grid 1 g1 
N.C. 
Helix hel 
Omitted 
Heater/Cathode h,k 
Collector/Earth Col 

TYPICAL OPPRATING CONDITIONS 
3.5 
3.5-4.5 

0-1.0  
0.5-1.0 

2.0-2.3 
0-1.0 
2.0-2.5 
14-16 

0.5 
2.5-4.1 

20 
30 
25 

Grid 1 Current (mA) 
 

H 

A B 
A 

A B 
A 

A B 
A 

G 

See drawing 
DIMENSIONS 

Heater Voltage 
Heater Current 

(I 
(A 

Grid 1 Voltage (kV) 

Helix Voltage (kV) 
Helix Current (mA) 
Collector Voltage (kV) 
Collector Current (mA) 
Min. Working Saturated 
Power Output 

Frequency Range (GHz 
Min. Gain at a Power 
Output of 0.5 watts (dB) 

Max. Noise Factor (dB) 
Min. Insertion Loss (dB) 

on page 6 

Any (but 

MOUNTING POSITION 

see Note D re 
cooling) 

Valve only: 

Valve in 
assembly 
431 lbs. 

WEIGHT 

2i lbs 

solenoid mount 

(See Note J) 

A. These figures are for operation 
Note 2 on Page 4) and adjusted 
solenoid current required to focus 
mount are aligned for minimum 
on the solenoid. The max. solenoid 
operating voltage is 16 volts 
are positive relative to the cathode. 
capsule which is normally earthed. 
the collector voltage. 

NOTES 
solenoid mount assembly (see 

helix current. The minimum 
electron beam is 4 Amps when valve and 

by means of the adjusting screws 
is 8 Amps and the solenoid 

Max. voltage 32 volts. All voltages 
The collector is connected to the 
helix voltage should never exceed 

_ . 

in the approved 
for minimum 

the 
helix current 

current 
(approx.) 

The 

CV 0 5 1 



CV6085 
MOTES (CONT'D) 

Page 2 

B. Adjusted in operation 

C. The v.s.w.r. of the output and input couplers, measured when I col 0 
is not greater than 3:1. The valve must be operated in an r.f. circuit 
presenting a v.s.w.r. not greater than 5:1. 

D. The valve is designed for operation without forced air cooling when mounted 
in a horizontal position at an ambient temperature of 20°C. Cooling 
is normally effected by thermal conduction through the base plate, which 
must be mounted on a suitable heat sink, and by thermal convection from 
the radiator. 

When operated in other mounting positions and/or higher ambient tempera-
tures, forced air cooling may be required. The solenoid must be so 
mounted and cooled that no external part of the valve capsule is at a 
temperature in excess of 130°C. 

E. The performance of four tubes has been examined while operating and while 
subjected to the following tests:- 

(i) Resonance Search, amplitude 0.004" frequency sweep 0-30 c/s 
for 2 minutes, test performed three times. 

(ii) Vibration  

Amplitude Frequency Time 
Inches 01E Mins. 

0.030 0-11 2 
0.020 11-16 1 
0.010 16-21 1 
0.004 21-30 2 

Test performed three times 

Fatigue  

Vibrated for 25 minutes with an amplitude of 0.010" at a 
frequency of 20 c/s. 

Test performed six times. 

Results  

There was no measurable effect on gain, noise output and r.f. power 
output. 

F. The surge current shall not exceed 8 Amps. 

G. Conditions as in test clause f on page 3. 

H. A data sheet giving operating conditions is supplied with each valve. 

J. The solenoid mount assembly is not supplied with the valve. 
An outline drawing showing the valve in the solenoid mount assembly is 
shown on Page T. 

K. The N.A.T.O. Stock number is 5960-99-037-2411. 

CV6085/2/2 



Page 3 
TESTS CV6085 

To be performed in addition to those applicable in K1001 

Tests are to be performed in the specified order unless otherwise 
agreed with the Inspecting Authority. 

Vh 
(v) 
3.5 

Test Conditions - Unless Otherwise Specified 

V Col 
(kv) 
Vhel+150V 

Clause Test Test Conditions AQL /Insp. 
% Level '1)01 

tym- ' Limits 
IUnits Max. l  Min. 

a Heater Current No voltages except Vh i 100% Ih 3.5 4.5 , A 
i 

b Grid 1 Voltage Vhel - 2.3 kV 
increase Vg1 from 
zero until I Col 

- 15 mA 
Note 2 . 

100% Vg1 0.5 1.0 kV 

c Grid 1 Current Conditions as in 
test b.  
Note 2 

! 100% 

! 

Igl - 1.0 mA 

d Helix Current Conditions as in 
test b. 
Note 2 

, 100% Ihel - 1.0 mA 

e Helix Voltage Increase Vg1 from 
zero until I Col 

= 15 mA 
Apply a signal of r.f. 
power 5 ± 0.5 mW 
frequency 3.3 GHz t 50 
MHz to the input. 
Adjust Vhel to give 
max. r.f. power 
output. 
Note 2 

1 100% Vhel 2.0 2.3 kV 

f R.F. Power 

(i) Output 1 

(ii) Input 

Increase Vg1 from zero 
until I Col . 15 mA 
Vhel - value obtained 
in Test Clause (e) 

Apply a signal of r.f. 
power 5 + 0.5 mW to the 
input at frequencies 
2.5 GEN + 20 MHz 
3.3 GHz + 20 MHz 
4.1 GHz + 20 MHz 
Note 2. 

Increase the r.f. power 
input until the output 
falls beyond saturation 
to 500 mW 
Note 2.. 

100% 

100% 

0.5 
0.5 
0.5 

65.0 

W 
W 
W 

mW 

CV 5 2 3 



Page I+ 

CV60 85 
t 
Clause Test Test Conditions 

AQL 
% 

Insp. 
Level 

Sym- 
bol 

. Limit Units 
Min.' Max. 

R.F. Power(Contd.) 

f (iii) Output 2 As in f (i) 100% 0.4 2.8 W 
Increase the r.f. 
power input to 70 mW 
Note 2 

(iv) Output 3 As f (i) at 
frequency inter-
vals of 100 MHz + 20 

Q.A. 0.5 W 

MHz over the band 
2500 to 4100 MHz 

g High Level 
Noise Factor 

Conditions as in test 
f(i). 

100% - 30 dB 

Frequency of r.f. 
signal = 3.3 GHz + 20 
MHz. Notes 2 ancf-3 

h Cold v.s.w.r. No voltages. 100% - 
Measured over the 
frequency range 
2.5 to 4.1 GHz 
(a) Input - 3:1 Ratio 
(b) Output , - 3:1 Ratio 

j Hot v.s.w.r. D.C. conditions as in 
f(i)b Measured over 
the frequency range 

100% 

2.5 to 4.1 GHz 
(a) Input 6.5:1 Ratio 
(b) Output 6.5:1 Ratio 
Note 2  

k Life Note 4 Note 4 Note 4 

NOTES 
1. The surge current shall not exceed 8 Amps. 

2. Measured with the valve operating in a solenoid mount assembly which 
has been approved by comparison with the reference standard held 
by the Qualification Approval Authority. During adjustment and test the 
helix current must not exceed 1.5 mA. 

3. The noise factor is measured by comparing the noise with that from a 
standard noise source, the detector being a broad-band crystal and 
receiver having a pass-band 5-50 MHz. 

CV6085/2/4 



Page 5 NOTES Cont'd. CV6085 

    

4. (a) The sample size shall be as follows:— 

Lot Size Sample Size 

1-25 1 
26-50 2 
51-100 3 
100 or greater 2% 

The manufacturer may test additional samples at his discretion. 

(b) For the first lot of any production order, deliveries shall be held 
until satisfactory completion of a minimum of 500 hours life. 

Where previous life test data is available deliveries may be 
released at the discretion of the Inspection Authority. 

Thereafter, where previous results have proved satisfactory, 
shipment of valves may be permitted without awaiting the results 
of current tests. 

(c) The criterion of acceptance shall be that the average life of the 
sample shall be at least 1,000 hours. 

(d) In the event of a failure, the Qualification Approval Authority 
shall be informed. 

(e) The end of life is reached wheh, after adjustment of the voltages 
within the specified limits, the valve fails to meet the 
Specification except that the levels of r.f. power output, 
noise and gain may deteriorate by 3 dB. 

0V6085/2/5 
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MINISTRY OF AVIATION - DLRD/RRE VALVE ELECTRONIC  C V 6086 
Specification MOA/CV 6086 

Issue 1 dated 16th September, 1961 

To be read in conjunction with K1001 

SECURITY 

Specification Valve 

UNCLASSIFIED UNCLASSIFIED 

MARKING IIFE OF VALVE - Pre TR. Tube 

ENVELOPE - Silica 

PROTOTYPE - VX9204 
K1001 4.1.1 except d, and g. 

RATING 

Note 

DIMENSIONS 

Operating Frequency Range (kMc/s) 
Max. Peak Power (kW) 
Max. Mean Power 09 
Min. Peak Power (kW) 

See drawing on Page 4. 
2.5-12 
250 
250 
2-25 

A 
B.D 
B 
C 

MOUNTING POSITION 

Any. (Note E) 

A. The tube is intended to be inserted 
frequency in the range 2.5-12 k Mc/s. 
determined by the mount. 

B. For a single tube operating across 
power quoted is that value incident 

C. Minimum breakdown power depends upon 
across W.G.16 breakdown occurs at peak 
the ionisation time being about 0.02 
a resonant iris having a loaded Q of 
incident power when a short circuit 

D. In all high power applications adequate 
passes through the waveguide walls. 
tube exceeds 125 k.W. peak, provision 
contact with the transmitter face of 

E. The hole through which the tube is 

TYPICAL 

/NOTES 

suitable 
bandwidth 

)/4 

is 
power 
made 

power 

waveguide mount at any 
and the matching are 

of a balanced duplexer the 
duplexer. 

When the tube is mounted 
levels above 10 k.W., 
At S -band, mounted across 

occurs at less than 2 k.W. 
behind the tube. 

required where the tube 
incident on any part of the 
for the tube to be in 

be 0.3576 inches 4' 0.0005 DIA. 

of less than 1.1 over a 
of less than 0.1 dB. For 
is about 200 ergs spike 

hours and recovery time less 

waveguide iris and with a Q 
with a short circuit) /4 

across a 
The 

both waveguides 
on the balanced 

mount design. 
incident 

microsecond. 
2, breakdown 
is placed 

choking 
If the 
must be 
the mount. 

mounted should 

OPERATION 

Primary Switch at 9 - 10 kMc/s Balanced Duplexer 

A single tube mounted across W.G.16 
band in excess of 1,000 Mc/a with an 
a line power of 250 k.W. peak leakage 
and 200 V peak flat. Life is in excess 
than 8 microseconds. 

Power Limiter at S Band 

gives a v.s.w.r. 
insertion loss 
to the receiver 

of 3,000 

limiter in a 
peak line power 

No. 5960-99-037-2432 

A single tube may be used as a power 
of 2 will breakdown at about 1 k.W. 
behind the tube. 

J. S. Catalogue 

CV 6086/1/1  
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MINISTRY OF AVIATION - DLRD/RRE VALVE ELECTRONIC C V 6081 
• Specification MOA/CV 6086 

Issue 1 dated 16th September, 1961 

To be read in conjunction with K1001 

SECURITY 

Specification Valve 

UNCLASSIFIED UNCLASSIFIED 

TYPE OF VALVE - Pre TR. Tube 

ENVELOPE - Silica 

PROTOTYPE - VX9204 

MARKING 

K1001 4.1.1 except d, and g. 

RATING 

Note 

DIMENSIONS 

Operating Frequency Range (kMc/s) 
Max. Peak Power (kW) 
Max. Mean Power (W) 
Min. Peak Power (kW) 

See drawing on Page 4. 
2.5-12 
250 
250 
2-25 

A 
B.D 
B 
C 

MOUNTING POSITION 

Any. (Note E) 

A. The tube is intended to be inserted 
frequency in the range 2.5-12 k Mo/s. 
determined by the mount. 

B. For a single tube operating across 
power quoted is that value incident 

C. Minimum breakdown power depends upon 
across W.G.16 breakdown occurs at peak 
the ionisation time being about 0.02 
a resonant iris having a loaded Q of 
incident power when a short circuit 

D. In all high power applications adequate 
passes through the waveguide walls. 
tube exceeds 125 k.W. peak, provision 
contact with the transmitter face of 

E. The hole through which the tube is 

TYPICAL 

NOTES 

suitable 
bandwidth 

a/4  

is 
power 
made 

power 

waveguide mount at any 
and the matching are 

of a balanced duplexer the 
duplexer. 

When the tube is mounted 
levels above 10 k.W., 
At S -band, mounted across 

occurs at less than 2 k.W. 
behind the tube. 

required where the tube 
incident on any part of the 
for the tube to be in 

be 0.3576 inches + 0.0005 DIA 

of less than 1.1 over a 
of less than 0.1 dB. For 
is about 200 ergs spike 

hours and recovery time less 

waveguide iris and with a Q 
with a short circuitl./4 

across a 
The 

both waveguides 
on the balanced 

mount design. 
incident 

microsecond. 
2, breakdown 
is placed 

choking 
If the 
must be 
the mount. 

mounted should 

OPERATION 

Primary Switch at 9 - 10 kMc/s Balanced Duplexer 

A single tube mounted across W.G.16 
band in excess of 1,000 Mo/s with an 
a line power of 250 k.W. peak leakage 
and 200 W peak flat. Life is in excess 
than 8 microseconds. 

Power Limiter at S Band 

gives a v.s.w.r. 
insertion loss 
to the receiver 

of 3,000 

limiter in a 
peak line power 

No. 5960-99-037-2432 

A single tube may be used as a power 
of 2 will breakdown at about 1 k.W. 
behind the tube. 

J. S. Catalogue 

cv6o86 1/1 
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51001 TEST TEST CONDITIONS 
AQL 
% 

Insp. 
Level 

Sym- 
bol 

0 
LIMITS 

' UNITS 
Min. Max. 

GROUP F omitted 

GROUP G 
Note 5 

Re-test after 2B 

As in Group A 1 100% 2 8 usecs 

days holding 
period., 

Recovery Time 

Firing Power As in Group A 1 100% - 20 k.W. 

NOTES 

1.  The power measured or quoted shall be that which is incident on the balanced 
duplexer. 

 

2.  The valve shall be moved up and down in the duplexer through all portions for 
which the accurately dimensioned section of the valve (active length, see p.4) 
is completely through both waveguides. 

3.  The sample size used for the purpose of the tests contained in Group E shall 
comprise of 10% of the lot size taken to the nearest whole number above the 
10% value. Where the production rate is less than 30 per calendar month, a lot 
shall be considered as comprising the total production of that month. 

The criterion of acceptance shall be that there shall not be more than one failure 
in any ten consecutive samples tested. During the initial period of any 
contract following a non -production period exceeding six months, valves may be 
despatched without awaiting the cumulation of the ten samples provided that the 
results of tests made do not preclude acceptance under the criterion. Where 
rejection is incurred production shall cease and the approval authority informed. 

The manufacturer may, at his discretion, test additional valves or apply more 
than one test to each sample. 

At least half of the samples taken for Group E shall be subjected to the 
mechanical tests. 

4.  The valve shall be vibrated in the horizontal plane only. 

5.  This test excludes any life test requirement. 

CV6086/1  3 
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MINISTRY OF AVIATION - DLRDARE 

Specification MOA/CV6089 SECURITY 

Issue 1B dated 26th February 1963 Specification Valve 

To be read in conjunction with K1001 except 
where otherwise stated 

Unclassified Unclassified 

indicates a change 

TYPE OF VALVE : Externally excited microwave 
pulsed attenuator 

ENVELOPE : Silica 

PROTOTYPE : VX9195 

MARKING 

See K1001/4 
CV number and serial number 
on silica envelope. A red 
spot indicating correct 
orientation to be marked on 
seal off tip RATINGS and CHARACTERISTICS 

Note 

(Not for Inspection purposes) 
All limiting values are absolute 

EXCITATION 

By R.F. applied to an Operating frequency range Mo/s 2500 A 
to external metal sleeve 

4000 

Maximum Microwave incident power (w) 200 B 
DIMENSIONS 

Minimum Excitation pulse width 2 C 

Excitation Frequency (24c/s) 50 D See drawing on page 4 

Peak Excitation power (w) 100 
MOUNTING POSITION 

ANY 

NOTES 

A. The tube is intended to be mounted across a suitable waveguide iris dimensioned, 
so that the combination resonates at the desired frequency. Peak attenuation 
and bandwidth are deterhined by the Q value of the structure. 

B. Except where the peak microwave power is spike leakage of less than 0.02 micro-
seconds duration the tube should be preceded by a suitable power limiter for 
incident microwave peak power in excess 0" 200 watts. 

C. The peak attenuation is developed coincident with the trailing edge of the R.F. 
excitation pulse. The excitation pulse should not exceed 5,us duration. 

D. The recovery time and attenuation is dependert upon the operating electron 
density in the tube which reaches its limited value in about 2 microseconds. 
After ionisation the limit is determined primarily by the impedance of the 
excitation source. 

E. TYPICAL OPERATING CONDITIONS 

The tubes may be used in a three or four element filter network designed for a 
103& passband to a V.S.14R. of 0.85. Under these conditions a minimum peak attenua-
tion of 45 dB is obtained with a maximum recovery time of 30 microseconds to 3 dB . 
when operating with incident microwave power in excess of 200 watts peak the first 
element of the filter network should include a power limiter tube. 

F. JOINT SERVICE CATALOGUE NUMBER 5960-99-037-2435 

cv6085/113/1 
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CV 6089 TESTS Page 2 

 

To be performed in addition to those applicable in K1001  

TEST CONDITIONS: Unless otherwise specified 

Excitation pulse (tp) /us Duty Cycle (Du) Test Mount Test Circuit 
3 * 10% of excitation pulse Note 1 Note 2 

0.003 + 1c 

K1001 TEST TEST CONDITIONS AQL 
% 

Insp. 
Level 

Sym- LimitsUnits 
bol Min. Max. 

GROUP A 
Note 1 

Notes 1 and 2 

Notes 1 and 2 

Du = .00075 ± 14 
Du = .00075 ± 10% 

Notes 1, 2 and 3 

100 

100 

100 

- 

t 

- 

tj 
tr  

0.95 

- 

22 

— 
- 

- 

30 

- 

2 

3 

Ratio 

/us 

dB 

/us . 

v.s.w.r. 

Recovery Time (1) 

(to 3dB) 

Peak Attenuation 

Recovery Time (2) 

Attenuation Rise Time /us 

GROUPS B, C AND D Omitted 
.., 

11.3 

11.4 

GROUP E Note 4. 
No voltages 

No voltages Note 5 
Frequency, any within 
range 40-200 4/s. 
Min. peak acceleration 
= 5g 
Duration = 96 hours 

No voltages 
Hammer angle = 30°  
Applied along valve 
axis only 

No voltages 
Three cycles between 
400C and 100°C 

Test and limits as 
in Group A 

14 Glass strain 

Fatigue 

Shock 

Temperature oyoling 

Post Fatigue Shook 
and Temperature 
Cycling Tests 

Recovery time 
Peak Attenuation 

GROUP F Omitted 

GROUP G Note 6 
. 

Test and limits 
As in Group A 

1 
1 

104 
100% 

Re-test after 28 days 
holding period 
Recovery time 
Peak Attenuation 

CV6089/1B/2 



Page 3 CV 6089 
NOTES 

• The tube shall be tested in a mount having a loaded Q of 3.4 ± 5% at a 
frequency of 3650 Mo/s + 14: The mount shall be resonant at the test 
frequency, the V.S.W.R. being not less than 0.95. The mount shall be prpvided 
with a suitable monitor of excitation current which will be used in conjunction 
with standard tubes to check the output of the excitation oscillator before 
tests. A drawing of a suitable mount and current monitor circuit is shown on 
Page 5. A circuit of a suitable excitation oscillator for this mount is shown 
on Page. 6. 

. The recovery time shall be measured with reference to the trailing edge of the 
R.F. excitation pulse. The time in microseconds shall be taken as the longest 
indicated by the pulse jitter. The peak attenuation shall be measured within 
the period and up to 1 jusec after the trailing edge of the excitation pulse. 
A recovery time curve for an average tube is shown on page 4. 

. The attenuation curve for the tube under test shall be displayed on a suitable 
C.R.O. and shall be observed for a period of not less than 20 seconds. 

The rise time shall be defined for the purpose of this specification as being 
the time delay measured from the trailing edge of the excitation pulse to the 
moment when the attenuation characteristic has reached a value which is 
1+ 0.2dB from the maximum value obtained. At no time during the observation 
period shall the limit be exceeded. 

This test shall be repeated following a notation of the valve, in its mount, 
through an angle of 90°. 

. The sample size used for the purpose of the tests contained in Group E shall 
comprise of 14 of the lot size taken to the nearest whole number above the 
14 value. Where the production rate is less than 30 per calendar month, 
a lot shall be considered as comprising the total production of that month. 

The criteria for acceptance shall be that not more than one failure shall 
occur in any ten consecutive samples tested. At the start of a contract 
following a non-production period exceeding six months, valves may be 
despatched without waiting for the accumulation of the ten samples, provided 
that the results of the tests made do not preclude acceptance under the 
criterion. Where rejection is incurred shipment shall cease and the 
Approval Authorities informed. 

The manufacturer may, at his discretion, test additional valves or apply more 
than one test to each sample. Of the samples taken for the Group E tests, 
at least half shall be subjected to either the Fatigue or Shock test; taken 
In equal proportion. 

. The Valve shall be vibrated in the horizontal plane only. 

. This test excludes any life test equipment. 

cv6089/1B/3 
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Specification Ap/m6090 

Issue 1 Dated 4. 8. 61. 
To be read in conjunction with K1001. 

SECURITY  

Specification  

Unclassified 

Valve 

Unclassified 

CV6090 
Page 1. (No. of pages:- 7) VALVE ELECTRONIC  

ADMIRALTY SURFACE WEAPONS ESTABLISHMT  

TYPE OF VALVE : Travelling Wave Tube MARKING 
CATHODE: Indirectly heated. 

ENVELOPE: Glass. 

PROTOTYPE: VK7156. 

See K1001/4 

BASE 

MEDIAL. Pin spacing as 
for B9A. 

See drawing on Page 6. 

RATING CONNECTIONS 

(All limiting values are absolute) 

Note 

Pin Electrode 

1 
2 
3 
4 
5 
6 
7 
8 
9 
End 
Cap. 

Heater, Cathode h, k. 

rid 
3 g3 

Grid g4 4 
I.C. 
Heater h 
Grid 1 g1 
Grid 2 g2 
I.C. 
Helix hel 

Collector col. 

Heater Voltage 
,1 

Heater Current A) G 

Min. Grid 1 Voltage 
) 
V) 

Max. Grid 2 Voltage 
Max. Grid 3 Voltage 
Max. Grid 4 Voltage vS 
Max. Helix Voltage v) 
Max. Collector Voltage (V) 
Max. Collector Current (/12A.) 
Max. Helix Current (pA) 

5.0 
0.55 
- 50 

lag 
400 
600 
800 
600 
50 

D 
D 
D 
D 
D 
D 

Typical Operating Conditions Note 
DIMENSIONS 

 
See drawing on page 6. 

Grid 1 Voltage (Negative) (V) 

Grid 3 Voltage 
Grid 4. Voltage 6' 
Helix Voltage (V 
Collector Voltage (V 
Helix Current 
Collector Current 

VuA 

Frequency Range (4) 

Max. Noise Factor (dB) 
Min, Small Signal Gain (dB) 
Min. Working Saturated 
Power Output (a) 

Focusing Field 
Strength (oersted) 

Grid 2 Voltage MOUNTING 
0 to 10 
12
5 to t30 
150 to 300 
350 to 450 
550 to 650 
0 to 5 
400 
2500 to 
4100 
10 
38 

3 

550 
. 

A 

A,B,DAD 
A,B,D 
B,D 
D 

B 

C 

POSITION 
Amy. 

But see Note F on page 2.  

OPERATING TEMPERATURE 

See Note G on page 2. 

WEIGHT 

Valve only 2 mg. 
Solenoid only 23 lbs. 
See Note J on page 2. 

NOTES 

See page 2. 

2.22406. CV6090/1/1 



CV6090 Page 2. 

NOTES 

A. These electrodes draw very low current (less than 25/uA). 

B. Voltages adjusted to optimum value at 3,300 Mo/s. 

C. When operated in the approved circuit the current in the field coils 
giving this field strength is 9 amps. 

D. Al]. voltages are relative to the cathode. 
The collector is normally earthed. 

F. The saturated power obtained at synchronous helix potential. 

F. The valve will operate in any position with suitable fixing 
arrangements on the mount. 

G. For operation at a voltage of 24V, forced air cooling will be 
necessary in an ambient temperature of more than 30°C in order 
to keep the external temperature of the larger diameter coil 
below 120°C. Where a higher voltage power supply is available 
the coil temperature may be allowed to reach 14.0°C. 

B. A set of operating data (including setting-up procedure) is 
supplied with each valve. 

J. The solenoid is not supplied with the valve. 

K. The Joint Services Catalogue Number is 5960-99-037-2440. 

CV6090/1/2 



Page 3. C V6090 
TESTS 

To be performed in addition to those applicable in 51001. 

Tests are to be performed in the specified order unless otherwise 
agreed with Inspecting Authority. 

Test conditions - unless otherwise stated:- 

V V V V 
(v (#3 (#3 (V)

g4 Vhel  
(V)
. Vcol 

(V)
. 
 

5.0 -2i 100 200 400 

Test Test Conditions e  
/. 
Ate'Insp. 

Level 
Sym- 
bol 

Limits  Units 
Min. Max. 

a  Heater Current No voltages except 100% Ill  0.45 0.65 A 
Vh 
No magnetic field. 
Note 1. 

b Helix current Notes 2 and 3. 1000 Ihal 0 5 pA 
c Helix voltage V201.  = Vhel + 200V 100% Vital 350 450 V 

Notes 2 and 4. 

d Spurious Vg2 = Adjust 100% No oscillations 
oscillations. should be Vhel = Value 

obtained in test c. detected.  
Vcol. = Vhel + 200V 
Notes 2 and 5. 

e Optimum V21 Vhat = value 100% v 0 - 10 V 
do Vg2 obtained in test c. 100% Vi2 12 40 V 
do vo Vcol = Vhel + 200V 100% V23 50 150 V 
do V. 

for minimum 

Notes 2 and 6. 100% VW, 150 300 V 

noise factor. 

f Noise Factor Vg2 = value obtained 
in test e. 

100% - 10.0 dB 

Vg3 = value 
obtained in test e. 

vg4 = value 
obtained in test e. 

Vhel = value 
obtained in test c. 

Vcol. = Vhel + 200V 
Notes 2, 7 and 10. 

g (i) Small Vg2 = value obtained 
Signal Gain, 

(ii)Gain variation 
in test e. 

Vhal = value 
100% 38 50 dB 

(i.e. the obtained in test c. 100% - 6 dB 
difference between 
any two readings 
in test g(i). 

V021,= Vh21 + 200V 
Notes 2, 8 and 10. 

Cv6090/1/3 
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C V6090 
TESTS (Contd.) 

Page 4.. 

To be performed in addition to those applicable in K1001. 

Tests are to be performed in the specified order unless otherwise 
agreed with the Inspecting Authority. 

Test conditions - unless otherwise stated:- 

Vh Vgi V83 P84 Vhei.  V001.  1001.  Mean Field 

(V) (V) (V) (V) (V) (V) (mk) (oersteds) 
5.0 -2i 100 200 400 600 400 550 

Test Test Conditions AQI Insp. 
Level 

Sym- 
bol. 

Limits Units 
Min. M . 

h Working Saturated Voo  = value obtained 10Q% 3 12 01 
Power Output '-in test e. 

V83 = value obtained 
in test e. 

Vol. = value obtained 
in test e. 

Vilei = value obtained 
in test 0. 

Vcol = Vhel + 200V 
Notes 2, 9 and 10. 

j Cold Attenuation Measured at a 
frequency of 3300 MO 

100% 75 -  dB 

No voltages. 
No magnetic field. 
Notes 2 and 10. 

k Life Test 
(end of life) 

V81,V83 and Voi.  = 
values obtained in 
test e. Vd 2 = not 
more than 15V above 
value obtained in 
test e. 

See 
Note 
11. 

500 - hours 

Notes 2, 6, 7 and 11. 

NOTES 

1. Heater current shall be read at least three minutes after switching on. 

2. These tests shall be performed in a solenoid which has been approved by the 
Type Approving Authority by comparison with the reference standard held by 
that Authority. 

3. Optimise deflector 
grid 2 voltage 

coils for minimum helix current at the same time adjusting 
current. to maintain 400/uk collector 

4. Adjust helix voltage for maximum low level gain at 3300 Mq/s. 

5. The collector current is increased to 600/uk by adjusting grid 2 and the 
helix voltage is swept with a 50 q/s voltage of r.m.s. value 50V, about 
the value obtained in test "d". The r.f. output against helix voltage 
characteristic is examined on an oscilloscope with an r.f. input of less 
than - 50 dBm. The characteristic should be a smooth curve with a maximum 
at the optimum helix voltage, and should decrease and increase as the 
input level is decreased and increased. Any oscillation present will give 
an output which dden not decrease with input level or discontinuities in 
the otherwise smooth trace. 

6. The voltages on grids 1, 3 and 4. shall be adjusted repeatedly for minimum 
maintain noise at 3300 Mo/s. The voltage on grid 2 shall be varied to 

400jUA collector current. The input to the tube shall be terminated in a 
load of v.s.w.r. < 1.1 : 1. 

7. The noise factor shall be measured at 2500, 3300 and 4100 Mo/s. 

cv6090/1/4. 



Page 5. C V6090 

8. Small signal gain shall be measured at 2500, 2700, 3300, 3600, 3900 and 
4100 Mc/s. with an input not greater than - 50 dBm in each case. 

9. The working saturated power output shall be measured at 2500, 3300 and 
4100 Mo/s. 

10. At Type Approval, measurements shall  be taken at intervals of 100 Mq/s 
over the band 2500 to 4100 Mo/s. 

11. Life test .4101  be performed during Type Approval on two valves selected 
at random. If both valves pass the test the batch shall be accepted. 
If one valve fails another one from the same batch shall be selected at 
random and tested. If that or the remaining valve fails the batch shall 
be rejected. 

076090/1/5 



G. DIA. 
rm—M. DIA 

K. 
PIN ARRANGEMENT 
CONFORMS TO B9A 

BASE 

8 
9 

0 0 

SPOT IN LINE WITH 
BLACK PAINT 

PIN Ne. I 

S 0 

40 03 °2 

C. DIA 

* DENOTES:-DIM.C. APPLIES DOWN 
TO LINE X-X. 

DENOTES:- THIS DIA APPLIES 
ABOVE LINE Z-Z 

NOTE :- CHOKE SPIGOTS & PRI 

J 0 INT. DIA. 

I. 

CONCENTRIC 

tifl WILL NOT 
DEVIATE BY MORE THAN 
15 6  IN EITHER DIRECTION 
FROM THE 
COMMON CENTRE LINE. 

OF BASE SHELL 
WITH P. C.D. OF PINS. 

BASING 

I 
H 

HEATER CATHODE 

E 2.  GRID 3 
3.  GRID 4 
4.  I. C. 
5.  HEATER 
6.  GRID 1 

7.  GRID 2 
8 . I.C. 

I 
HELIX 9. 

F 

A 

B. DIA 

NOTE:- BASIC FIGURES ARE INCHES 

D. DIA. 

N D IA. 0.21 

C V6090 PAGE 6 

DIMENSIONAL DRAWING 

DIM. MILLIMETRES INCHES DIM. MILLIMETRES INCHES 
A 366- 90±0- 89 14.4 45-170-035 6 5.99 t 018  7236 ±)-ocr 
B 21.24 MAX. 0.915 MAX H 19- 1 MN. 3/4  MIN. 
C 9.27 MAX. 0.365 MAX. J 315.601'0'63 12.425 ± 0.025 
D 25-30 ± 0.18 0.996 ±0.007 K 7.62 ± 0.76 0.300 ± 0.030 
E 76.83 ± 0.38 3025 ±0.015 1 I.59 MAX 0.063 M/A. 
F 10.16 ± 0.63 0.400 ±0.025 M 7-62 i g:68 0-300 ± 88W 

N 22.22 MIN 0.875 MIN, 

CV 6090/ I /6 



*DENOTES  
OVERALL HT. INCLUDING 

SCREW HEADS 
 WITHDRAWAL 

DISTANCE REQUIRED FOR 

VALVE 151/2  INCHES MIN. 

....--.= .A.  

UNITOR CONNECTOR 
BELLING & LEE LTD. L. 654/P/R3 

SCREENED CABLE (3 FT. APPROX) 
OUTPUT 

(RED) 
F 

INPUT 
BLUE) 

E CNTS. 

3— 1/4  DIA. ELONGATED 
CLG. HOLES IN EACH FLANGE 

• , 
INPUT JA K 1 R. CONNECTOR TYPE C 

OUTPUT JACK (FEMALE) 
CONNECTIONS DIMENSIONS 

UNITOR DIM INCHES MILLIMETRES 
1 FIELD CURRENT A 19 MAX. 482.6 MAX. 
2 FIELD CENTRE TAP. B 5 7/8MAX. 149. 2 MAX. 
3 COLLECTOR C 5 1/4  + 1/16 I33.4± 1.6 
4 FIELD CURRENT D 13/8± I/32 34.9 + 0.8 

5 '" ONE PAIR OF 
:DEFLECTOR COILS 

E 15318± 1/8  
141/4+ 1/8  

390.5±3,2 
362,0±3.2 6 F 

7 )ONE 
COILS

E PAIR OF G 1/8 3.2 
8—  

SCREENED CABLE 
hk YELLOW 
9, GREY 
94  WHITE 
h BROWN NET. WT. APPROX .    

LBS 23 
9, GREEN Kgs 10.4 
9. BLUE NOTE:- BASIC DIMENSIONS ARE 

he I ORANGE INCHES 

A 

OUTLINE DRAWING OF TYPICAL SOLENOID. 
(FOR THE INFORMATION OF EQUIPMENT DESIGNERS) 

VIEW IN DIRECTION 
OF ARROW 'A' 

UNITOR 
CONNECTIONS 

PAGE 7 CV6090 
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Note 
RATING 

All limiting values are absolute 

Specification MOA/CV6094- 

Isude1 dated 28. 9. 61. 
To be used in conjunction with K1001 

SECURITY 
Specification Valve 
Unclassified Unclassified 

indicates a change 

TH OF VALVE 

CATHODE 

ENVELOPE 

PROTOTYPE 

- Voltage Indieatbr 

- Directly heated 

- Glass unmetallised 

- DM160 

MARKING 

See K1001/4 

BASE 

Special Subminiature 

Heater Voltage (7 1.0 
Heater Current (mit 30 
Max Anode Voltage (Ia = 0) Or 100 
Max Operating Anode Voltage CV 65 
Max Anode Current (uA 750 
Max.Grid-Cathode Resistance (mohms) 1.0 
Max Grid Voltage (V) -50 
Max Grid Voltage (Rg =100K ohms)(V) 0 

JOINT SERVICE CATALOGUE NUMBER 

5960-99-037-2516 

IOUflTifa POSITION 

See Page 3 

CV6094/1/1 

CONNECTIONS 

See Page 3 

DIMENSIONS  

MINISTRY OF AVIATION - DLRD/NRE 
Page 1 (No. of pages - 3) 

VALVE ELECTRONIC  C V 6 0 9 4 
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TESTS 

 

CV6094 To be performed in addition to those 
applicable in K10001 

Test Conditions unless otherwise stated:- 
Vh(V) Va(V) Rg1 (Kohm) Vg1(V) 
1.0 50 100 0 

RI001 TEST TEST CONDITIONS AQL Insp. Symbol LIMITS Units 
Ref % Level Min Max. 

Ins: A - all V = 50v 1.0 II 50 - Mohm 
Ins: G - all V = 50v 1.0 II 50 - Mohm 

Heater Current 0.4 II If 24 36 mA 
Note 2 
Anode Current 0.4 II Ia 430 740 uA 
Note 2 
Anode Current 2 Vg1 = -3V 0.4 II Ia - 5.0 uA 
Note 2 
Life Test 500hrs Note 3 Note 3 
Life Test End 
Point Ia 320 uA 

NOTES 

1. For the purpose of this specification, samples for acceptance shall be taken 
from each identifiable batch of Wives during a period not exceeding one 
month and not exceeding 3000 valves. 

2. The Combined AQL for this group of tests shall be 1.0. 

3. For life test a sample of 5 valves is to be taken from each batch and run 
to the following conditions:- 

Vf = 1.0, Va = 50v. Vg1 = 0 Rg1 = 100K. 

A batch is to be acceptable if there is not more than one reject to the 
specified end point, and rejected if there are four or more rejects. 

If there are two or three rejects a second sample of 10 valves is to be 
run and after 500 hours there must be not more than a total of three 
rejects in 15 samples. 

CV6094/1/2 



5. 5 M.M. MAX. 

4%1 0 
....." 

0 
x 
X 

i 

CO 
CV 

- X 

(3) 
0- 4M.M I 

cox ,n 

T  

(2) LENGTH OF LIGHT BAR 

(3) LEADS TO BE GOLD PLATED OR TINNED. 

SECTOR OF LIGHT 
OUTPUT 

CV6094 
PAGE 3 



Page 1. (No. of pages:- 5) VALVE ELECTRONIC 

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT CV6096 
SECURITY 

Specification AD/CV6096 
Issue No. to dated 1.1.64 Specification Valve 
To be read in conjunction with K1001 excluding 
Section 10. Climatic Tests. Unclassified Unclassified 

TYPE OF VALVE: Travelling wave power amplifier, 
modulation noise). 

magnetic 

MARKING 
X-band, (low 

CATHODE: Indirectly heated. See K1001/4 
See also Notes C, F and L 
on page 2. 

ENVELOPE: Packaged in a periodic 
focussing system. 

BASE PROTOTYPE: V13291 
Special 7 pin. See page 5. 

RATING 
CONNECTIONS (All limiting values are absolute and non- 

simultaneous) PIN ELECTRODE 
Note LETTER 

A Grid 2 g2 
Max. Heater Voltage (V) 6.0 A B N.C. 
Max. Heater Current (A) 10.0 C Helix hel 
Max. Grid 1 Voltage (V) 0 B,C,D,E D Grid 1 g1 
Max. Grid 2 Voltage (V) 1000 B,D E Heater h 
Max. Grid 2 Current (mA) 1.5 F Cathode-heater k, h 
Max. Helix Voltage (kV) 2.8 B,C H Collector Col. 
Max. Helix Current (mA) 2.0 (Body) 
Max. Collector Voltage (kV) 2.8 B 
Max. Collector Current (mA) 10 C 

DIMENSIONS 

K See drawing on page 5. TYPICAL WORKING CONDITIONS 

Heater Voltage (V) 4.5.t 5% A 
Heater Current (1 3.5 to 4.5 MOUNTING POSITION 
Grid 1 Voltage (V 0 to -30 B,C,D,E 
Grid 2 Voltage (V) 350 to 700 B,D Any (but see Note J.) 

0 to 1.0  Grid 2 Current (mA 
Helix Voltage (kV 

i 
2.2 to 2.6 B,C 

Helix Current (mA) 0 to 2.0 OPERATING TEMPERATURE 
Collector Voltage (kV) 2.35 to 2.75 B 
Collector Current (mA) 6 to 8 0 See Note J. 
Frequency Range (kMa/s) 7 to 11.5 
Min. Cold Attenuation ( dB) 40 

F Power input %Power Output WEIGHT 
Noise Output F,G 
The v.s.w.r. of the input 

and output measured with 
H 5 lbs. 

1:001 at the specified 
value is not greater 
than 3:1. 

(222026) 
CV6096/1A/1 



CV 6096 
Page 2 

NOTES 

A. The cathode pre-heating time is 2 minutes. 

B. All voltages are measured relative to the cathode. The collector is 
connected to the body and is normally earthed. The helix voltage 
Should never exceed the collector voltage. 

C. The operating Grid 1 and Helix voltages and Collector current are marked 
on each valve. These shall be set to the following accuracies:- 

Helix Voltage + 1% 
Grid 1 Voltage ± 15% 
Collector Current ± 2% 

D. It must be possible to reduce this voltage to zero. 

E. This voltage must be available at any value of beam current. 

P. As the r.f. power input is varied from 0.5 mW to 5 mW the power output 
does not fall below 100 mW and the range of power output does not 
exceed 10 dB; the noise output is not greater that 60 dB above KTB 
referred to 290°K. The mpTimma and minimum output powers will be 
stated on the valve. 

G. Obtained by measuring the output from a crystal using a receiver having 
a pass band 5-50 No/s. 

H. The valve must be operated in an r.f. circuit presenting a v.s.w.r. not 
greater than 5:1. 

J. The valve is designed to be mounted horizontally and bolted to a heat 
sink of temperature not greater than 70°C and in such a position that 
air at a temperature of not greater than 70°C can circulate freely 
over the cooling fins. When operated in other mounting positions 
and/or higher ambient temperatures forced air cooling may be required. 

K. The setting-up procedure is as follows: 

U) Switch on the heater and increase the voltage slowly to the 
correct value; the surge current must not be allowed to 
exceed 10 amps. Wait for at least 2 minutes. 

(ii) Switch on 01, Helix and collector voltages, ensuring G2 voltage 
is zero. Set these voltages to the values indicated on the 
valve. 

(iii) Switch on G2 and increase the voltage gradually until Ica 
reaches the operating value marked on the valve. 

(iv) Readjust 01, Collector and Helix voltages to required values 
as necessary. 

(v) Apply r.f. power input. 

The above procedure is reversed for switching off. 

L. A warning label stating that the valve must be kept at least 8 inches 
from magnets shall be affixed to each valve. The valve may be bolted 
to a steel chassis. 

N. The Joint Services Catalogue number is: 5960-99-037-2539. 

Cv6o96/10 



Page 3 
TESTS 

CV6096 

   

To be performed in addition to those applicable in K1001, 
excluding Section 10 Climatic Test. 

Test Conditions — Unless Otherwise Specified 

Vh V001 Vhel, Vg1 and I00I 
(V) (V) Values marked on valve 
4.5 (Vholix +150V) 

Test Test Conditions 
AQL 
% 

Insp. 
Level 

Sym, 
bol 

Limits 
Units 

Min. Max. 

a Heater Ourrent No voltages except 

Vh 

Note 1. 

100% Ih 3.5 4.5 

. 

A 

b Grid 2 Voltage Note 2. 
- 

100% Vg2 350 700 V 
. 

o Grid 2 Current As (b) 100% /g2 — 1.0 mA 

d Helix Ourrent As (b) 100% Ihel — 1.0 mA 

e Hot v.s.w.r. As (b). Measured 
over the frequency 
range 7.0-11.5 kho/s 

Nb
Input 
Output 

100% 

—  
— 

3.1 
3.1 

Ratio 
Ratio 

f R.P. Power Outputs As (b). Apply 
r.f. power input 
varying from 
0.5 mW to 5.0 mW 
at each of the 
three frequencies 
7,000 1 50 Mo/s 
9,000 ± 50 Mo/s 
11,500 + 50 BOA 
Observe maximum 
and minimum r.f. 
power outputs 
(i) Overall range 

of Power 
Output of 

(ii) Level 
Power 
Output 

100% 

100 

10 dB 

ml 

g sigh Level Noise 
Output 

As (t). 
Not. 3. 
At frequenoiesi. 
7,000 + 50 MO/s 
9,000 1 50 W0411  
11,500 + 50 Mots 

10096 — 60 dB 

h Life Boo Note 4. Boo ?Tote 4 

076096/1A/3 



CV 6096 Page 4. 
NOTES 

1. The surge current shall not exceed 10 Amps. 

2. During adjustment and test the helix current shall not exceed 2.0 mA. 

Measure the low level noise output (i.e. the output noise 
without application of r.f. Power Input) by comparing the 
noise with that from a standard noise source, the 
detector being a broad-band crystal and receiver having 
a pass band 5-50 Mc/s. Note the reading X dB. 

(ii) Apply an r.f. input signal of power 0.5 mW and compare the 
noise output with the low level noise output at each of 
the specified frequencies. Note the difference tidB, 
which may be positive or negative. 

(iii) The High Level Noise Output is then x +4idB. 

4. Life Test. 

(a) The sample size shall be as follows: 

Lot size Sample size 

1-25 1 
26-50 2 
51-100 3 
101 or greater 2% 

The manufacturer may test additional samples at his discretion. 

(b) For the first lot of any production order, deliveries shall be 
held until satisfactory completion of a minimum of 250 hours life. 
Where previous life test data is available deliveries may be 
released at the discretion of the Authority. 

Thereafter, where previous results have proved satisfactory 
shipment of valves may be permitted without awaiting results 
of current tests. 

(o) The criterion of acceptance shall be that the average life of 
the sample shall be at least 500 hours. 

(d) In the event of a failure the Approving Authority shall be informed. 

(e) The end of life is reached when after adjustment of voltages 
within the specified limits, the valve fails to meet the 
specification except that the level of R.F. power, noise and gain 
may deteriorate by 3 dB. 

CV6096/1A/4 
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VALVE OUTLINE 

PIN A -GRID 2 (g2) 
B -N.C. 
C -HELIX (hel) 
D -GRID I (g1) 
E -HEATER (h) 
F -CATHODE-HEATER 
H -COLLECTOR (call) BODY 

c
/
b
i
/
o
A
n
o
  
A
l
 

4 HOLES 9/32 DIA. DRILL 
POS TOL .015 DIA. 

0 

V16 MAX 2 OFF CONTAR 
PLAIN FLANGE No.I6 2.344 ±•070 

45  MAX 

3.O T. P. 

6.390±•03I 

no MAX 

63/4  MAX 5.0 T.P. 
1/1 6 MAX 

~- 
CONNECTOR PLUG 
TYPE BA7P 

.695 ±.020 



Specification AD/CV6097 
Issue 1 Dated 24..11.61. 

To be read in conjunction with 
X1001, P5•448 ;and ES. 1409. 

SECURITY 

Specification 
Unclassified 

Valve 
Unclassified 

Page 1. (No. of pages:- 2) VALVE RENCIRCRIC 

ADLIRAIEY SURFACE  113APCNS ESTABLISHMENT C V6097 

TYPE OF VALVE: Triode Shutt 
Stabiliser. 

CATHODE: Indirectly heated. 
ENVELOPE; Glass. 

PROTOTYPE: E2792. 

MARKING 
See K100/4. 

BASE 

B9A 
See 16.44.8/B9A 

RATINGS CONNECTIONS 

(Not for inspection purposes) PIN ELECTROIE 
(Al]. limiting values are absolute) 

6.3 
1 IC 

Heater Voltage 
Heater Current A3 0.3 

Note 2 
3 

Grid g 
IC 

4. Heater h 
Max. Anode Voltage kV) 5 5 Heater h 
Max. Anode Dissipation ( 6 6 IC 
Max. Cathode Current (mA 10 7 Cathode k 
Max. Grid Voltage(Negative) •Si' 100 8 IC 
Max.Heater/Cathode Voltage (V +150 9 IC 
Amplification Factor 200 A Top Cap Anode a 
Mutual Conductance (mA4V) 0.6 A 
Max. Bulb Temperature ( 0) 200 B TOP CAP 

CT1 
See BS.448/CT1 

DDENSICNS 
Caps% ni  tans es (Name.) MIN. MAL 

Cin. (pF) 4.4. C A.Seated Height 
C out. (pF) 1.3 gm.) 11B 54. 

C.Diameter (mm) - 22 Ca-g (pp') 1.5 D.Overall 
Chrk (pF) 3.5 Length (nu) 34. 60 

MOUNTING POSITION 

i 
ANY 

NOTES 

A. Measured at Va  = 5 kV; Ia  = 1 mA.. 

B. Caution to Electronic Equipment Design Engineers. 

Special care should be given in design of equipments to ensure that the 
rated bulb temperature is not exceeded: life and reliability are functions 
of bulb temperature and designers are advised to keep this temperature as 
far below the rated value as possible. 

Life and reliability are also dependent on operating voltages, 
currents and dissipation. To ensure the reliability necessary for 
Service requirements valves should, where possible, be operated 
conservatively and under no circumstances should the maximum ratings be 
exceeded. Anode dissipation, heater to cathode voltage and variation of 
heater supply voltage are particularly important in this connection. 

C. Measured on an unshielded valve. 
D. The Joint Services Catalogue No. is: 5960-99-037-2559. 

CV 6097/iti 



CV6097 TESTS 
Page 2. 

To be performed in addition to those applicable in 81001 
Tests are to be performed in the specified order unless other-

wise agreed with the Inspecting Authority 
Test conditions - unless otherwise stated:- 

Vh Va Ik 

(V ) (kV) (a) 
6.3 5.0 1,1tTs.- y. 1.0 

Test Test Conditions AQL 
% 

Inn, 
• 

Level 
gym_ 
bol 

Limits 
Units gin. gay 

Group A 
Heater Current. No voltages except Vh 101$ th  275 325 mA 
Negative Grid 
Voltage (1). 100% Vg 18 26 V 
Reverse Grid 
Current. 
mulava. 

Note 1 104tIg - i tg 
--Csailmetesee. 100% 0-4. - "VT 

Negative Grid 
ga 1 

Voltage (2). 1k = 5uA logg Vg 22 36 V 

4,411.6.4mreent iVa  = 500V 
--e1V g 

101$ I, 5 10 mA 

Groups B and. C omitted 

Group D 
Capacitances Measured with an un-

shielded valve on a 
1 McVs bridge. 

Note Code 
Cin. 2 1) 3.8 5.0 PF 
Cout. 1.0 1.6 Fa 
Ca-g 1.2 1.8 pF 
Ch-k. - 5.0 PF 

Group E omitted 

Group F Note Code 
Life Test Va  = 5 kV 2 D 

Ia  = 1 mil 

Life Test End 
Rk = 22k ohms (approx.) 

Point 
nal-hours) 
Heater current 275 325 mA 
Reverse Grid 
Current. Note 3 4- 
Mutual 0.4. + ma. 
Conductance or 31$ of initial 

value - whichever 
is the greater. 

1 I i 

NOTES 

Not more than 1iuA of this total is to be gas current. 

The AQL Iiinits for these tests will be included later when manufacturing 
experience bas been gained. 

hot more than 1.5mA of this total is tn h. nom 

r. A protective resistance of at least 50 K ohms 
shall be inserted in the output from the supply'. 
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Specification AD/CV6098 
Issue 1 dated. 31-12.-*61 
To be read. in conjunction with K1001 

SECURITY  
Specification Valve 
Unclassified Unolassified 

CONNECTIONS 

ELECTRODE 
and non- 

Note 

6.3±1% 
0.3i 
4 

1 Cathode and Heater k, h 
2 Heater 
3 Grid 2 g2 
4. Grid 4 
5 Helix ' hal. 
6 Collector and 

Capsule col. 
7 Grid 1 gl 
8 Grid 3 g3 

B 

A 

A 

A 

A 

AsO•D 

Heater Voltage 
Heater Current t76) 
Heater Current peak starti~nngg)  
Max. Grid 1 Voltage (Negative) V 
Max. Grid 1 Dissipation 
Max. Grid 2 Voltage 
Max. Grid 2 Dissipation 
Max. Grid 3 Voltage 
Max. Grid 3 Dissipation 
Max. Grid 4. Voltage 
Max. Grid 4.  Dissipation 
Max. Helix Voltage V 
Max. Helix Current 
Max. Collector Voltage ( (Vi 
Max. Collector Current 
Peak R.F. Input Bower 
Mean R.F. Input Power 
Min. Cathode Pre beating time 

(mina. 
Max. Capsule ibmporature (00) 

100 
0.1 

150 
0.1 

300 
0.1 

65o 
0.1 

65o 
25 

*10 
400 
100 
0.5 

1.5 
150 

R.F. CONNECTORS  
Both the "Input" and "Output" 
connectors are to Joint 
Services Catalogue No. 
5935-99-911-6861. 

DIMENSIONS  
See Drawing on Page 6 

MOUNTING-POSITION 
ANY, but see Note J au Page 3 

H 

H 

H 

H 

7.5 
45 
7o 
440 
585 
72o 

35o 
520 
4.1 to 
7.0 
9.5 
10.0 

4.5 

40.0 

37.o 

65.0 

H 

H 

TIER OF VALVE: 

CATHODE: 
ENVELOPE: 
PROTOTYPE: 

Low noise Travelling 
Wave Amplifier 
Indirectly heated 
Metal and Glass 
V22526 • 

MARKING 

See K1001/4. 

BASE 

BS.444/B8-0 but see drawing 
on Page 6 

RATING 
(All limiting values are absolute 
simultaneous) 

TYPICAL OPERATING CONDITIONS 
Grid 1 Voltage (Negative) 
Grid 2 Vo/tage 
Grid 3 Voltage 
Grid 4. Voltage 
Helix Voltage 
Collector Voltage 
Helix Current 
Colleotor Current 
Magnetic Field 
Frequency Range 

Noise Factor (4.5 to 6.5kM44 (dB) 
Noise Factor (4.1  to 7.0k)443(dB) 
Working Saturated Poser 
Output (4.5 to 6.5k Mo/a) (am) 

Working Saturated Power 
Output (4.1 to 7.0k MO/S) (WW) 
Small Signal Gain 
(4.5 to 6.5k Mcia) (dB) 

Small Signal Gain 
(4.1 to 7.0k Mo/s) (dB) 
Cold Attenuation 
(4.1 to 7.0k Ma/s) (") 

F 
A,B 

A 
A 
A 
A 

V) 

V 
V 
V 

(oerstedsk

V 
pak 

(kMd/s 

OPERATING TEMPERATURE  
Absolute maximum ambient 
temperature = 70°C but see 
Note X on Page 5. 

WEIGHT 
Solenoid (approx.) 19 lbs 
Valve (approx.) 1I lbs 

NOTES 

For Notes A to M incl. see 
Pages2 and 3. 

Page 1. (No. of pages:- 2 ) 
CV6098 

VALVE FIECI:EuraC 

AINIMALTI SURFACE MEAFMS ESTABLISHMENT 
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C V6098 Page 2. 

NOTES 

A. These potentials are positive with respect to cathode. 

B. Grid 1 voltage is negative with respect to cathode. 

C. Collector, B.F. connectors and capsule are internally connected and are at 
the same potential as the solenoid frame which is usually earthed. 

D. The collector potential must be a minimum of 100 volts positive with respect 
to the helix. 

E. The time between application of full heater voltage and the subsequent 
drawing of current from the cathode. 

P. The setting-up procedure is as follows:- 

Note: This tube is operated in a focussing solenoid and H.T. voltages 
must not be applied to the tube unless the solenoid is switched 
on. 

1. Insert the tube in the solenoid. Apply pressure to the end cap 
rather than the R.P. connectors and ensure that the tube is 
fully home in the socket. Secure the looking device and centralise 
the tube with the adjusting screws. 

2. Set grid 2 voltage control to its minimum position and switch on 
heater and H.T. voltages. 

3. Allow approximately two minutes for the cathode to heat up and 
adjust all voltages except grid 2 to their recommended values. 

4.. Increase grid 2 voltage slowly observing both the helix and collector 
currents. The helix current will normally rise rapidly to its 
limiting value and it will be necessary to adjust the centering of 
the tube to obtain a minimum. Continue to increase grid 2 voltage 
and adjust the centering until a collector current of 550)uk is 
obtained with a helix current of less than 10/ta. The helix 
current should never be allowed to exceed 25/AA  and Should be 
finally set to the lowest possible value. 

Note: For subsequent operation the tube maybe switched on without 
adjustment. 

5. If the recommended voltages on the test sheet accompanying the tube 
have been adhered to the tube should now be ready for use over the 
whole frequency band 4100 to 7000 Mc/s. 

If the full "setting-up" information is not available or it is 
desired to obtain optimum performance over a particular band of 
frequencies the following procedure should be followed:- 

Apply an R.F. signal of power level less than -50 dbm to the input 
of the tube, connect a suitable receiver to the output and adjust 
the helix voltage to give maximum power output. 

Remove the input signal and adjust grid 3 and grid 4 voltages alter-
nately until the receiver output is a minimum. 

The tube is now set up to give the lowest noise factor for the 
frequehcy used. To obtain best full band performance these opera-
tions should be carried out at 5600NO/s. 

G. When operated in the approved solenoid the current in the field coils 
giving this field strength is 9.0k, at approx. 18 volts. 

cv6098/1/2 



Page 3 CV6098 
NOTES (CONTID) 

H. The typical value is the average over the frequency range when the tube 
has been adjusted for best performance at 5.6k Mo/s. 

J. Tice valve will operate in any position with suitable fixing arrangements 
on the mount. 

K. This absolute maximum ambient temperature of 70°C is permissible only 
so long as the solenoid is mounted on a heat sink consisting of an 
aluminium or brass plate 10 inches x 19 inches by at least * inch 
thick or equivalent. The maximum ambient temperature allowable without 
the heat sink is 50°C. 

L. The solenoid is not supplied with the valve. 

M. The Joint Services Catalogue Number is:- 5960-99-037-2563. 



C V6098 TESTS 
Page 4 

TO be performed in addition to those applicable in K1001 

Tests are to be performed in the specified order unless otherwise 
agreed with the Inspecting Authority. 

Test conditions - unless otherwise stated:- (Note 1) 

Vh Vg1 Vg2 V83 V84 ircol Vhel Icol Magnetic 
Field 

) (v. ) (7 ) (v ) ) ) (V ) frA (oersteds) 
6.3 -7.5 Adjust Adjust Adjust Adjust 720 350 520 

Test Test Conditions AQL 
% 

Insp. 
Level 

Sym- 
bol 

LimitsUnits 
Mhx. Min. 

a Heater Current No voltages except Vh lopg Ih 0.33 0.39 A 
No magnetic field 

b (i) Helix Current V.A  = 70V 100% Ihel 10 iftti. 
Va = 440V 

Vhel= 585V 
Note 2 

(ii) Grid 2 ve = 70v 104 Vg2 30 60 V 
Voltage Vgii.  = 440V 

lillel= 585V 
Ihel= value obtained in 

(i) above. 
Note 2 

o (i) Helix Vg2 = Value obtained in test 1004 Vhel 565 
605 V 

Voltage "b(ii)" 

Notes 2 and 3 

(ii) Grid 3 100% 
V83 

50 90 V 
Voltage 

(iii)Grid 4. 
Voltage at 
a frequency 
of 5.6k Mo/s 

Vhel = Value obtained 
in test 
"c(i)" 

100% vo.  380 500 V 

d Noise Factor at Conditions as in test "o" • 
(i) 4.5 to 100% - 11.0 dB 

6.5k MO/s 
(ii) 4.1 to -mg - ' 13.5 dB 

7.0k Mc/s 

e Small Signal Conditions as for test "c" 
Gain at 

(i) 4.5 to 
6.5k Mo/s Note 4 loqg 32 - dB 

(i) 4.1 to 
7.0k Mo/s Note 5 100% 27 - i dB 

cv6098/1/4 



Page 5 
TESTS (CWT' D ) CV6098 

Test Test Conditions 
AQL 
% 

Ihsp. 
Level bol 

Sym:  Limits 
Units 30x6  111.,,,,,  

f Working Saturated 
Power Output at 
(i) 4.5 to 

6.5k Mo/s 

(ii) 4.1 to 
7.0k kb/s 

Conditions as for test "c" 

Note 4 

Note 5 

100% 

lop% 

1.0 

1.0 

-  

- 

mW 

mW 

g Stability 
Oscillation Power 

Iro = )Values obtained 
V = )in test "c" 
Vik = Vary 500V to 650w 

Ica = 400/uk 

Notes 2 and 6 

loos - 10-5 W 

1. These tests are to be performed in a solenoid which has been approved by 
the Type Approving Authority by comparison with the reference standard 
held by that Authority. 

These tests shall not be made until at least three minutes after full 
heater voltage has been applied. 

2. Initially grid 2 potential is set to its minimum voltage and then slowly 
increased, observing helix and collector current. The centering screws 
of the solenoid are then adjusted to reduce the helix current to a 
minimum as the collector current is increased to the required value. 

3. With an input signal of 5.6k Mo/s weaker than -50 dBm the helix potential 
is adjusted to give maximum power output. Then with no input signal 
grid 3 and grid 4. potentials are adjusted to give minimum noise power 
output. These voltage adjustments should then be checked to ensure 
optimum performance. 

Measurements are to be made at 4.5, 5.0, 5.5, 6.0 and 6.5k NC/S. 

5. Measurements are to be made 4.1, 4.2, 6.9 and 7.0k Nn/S. 

6. The valve shall be focused as in Note 2 but with the higher collector 
current indicated. The input and output of the tube shall be 
terminated in short circuits of variable phase, the output shall also 
be connected to a calibrated power detector, and the helix voltage shall 
be varied over the range indicated. Any spurious oscillation present 
shall be maximised by adjustment of the short circuits and helix voltage 
and its power measured. 



OUTLINE DRAWING OF TUBE IN CAPSULE 

DIMENSIONS IN INCHES 

PIN 
No. 

CONNECTION 

I CATHODE B HEATER 
2 HEATER 

3 GRID 2 

4 GRID 4 

5 HEux 

6 COLLECTOR& CANISTER 
7 GRID 1 

6 GRID 3 

INPUT 
CONNECTION 
INDICATE 
BY A BLUE CAP 

OUTPUT CONNECTION 
INDICATED BY A 
RED CAP. 

50 OHM 
COAXIAL JACKS 
TYPE C. 
U.X. JOINT SERVICES 
CATALOGUE NumsE 
5935-99-911-6661 

2.25 row 
2.5 MAX 

0.701 NOM 
CTRS. 

2.125 
MAX. 

0.560 
±-oio 

1•E66 
0 t • 010/D1A  

INTERNATIONAL 
OCTAL BASE 

14'156 
1..062 

17.375 

MAX. 

'•°"'e 0 
t•010

/DIA  

CAPSULE 

VIEW SHOWING  
BASE PIN CONNECTIONS  

CV 6098 PAGE 6 

CV 6098/1/6 



0.375 DIA. HOLE 
SIDE ENTRY FOR 
LEADS 

5.625 
MAX. 

2.250 MAX. 

1  

/2.062 
CTRS. /2 • 87 

1.062 
/8 SOO 

MAX. 

MOUNT/NC HOLES 
TAPPED 04.A. X 
1.0 DEEP 

 2.250 
CTRS. .t• 0.31 

5.500 
t• 030 

CENTRING SCREWS 

__.1 4.000 I,  
NOMINAL 

NOTE:- WITHDRAWAL CLEARANCE OF 
VALVE FROM SOLENOID TO BE 
A MIN/NUN Or /6 ~MRS 

OUTLINE DRAWING OF TUBE IN SOLENOID 

FOR INFORMATION OF EQUIPMENT DESIGNERS 

DIMENSIONS IN INCHES 

PAGE 7 CV 6098 
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SMCIFICATION M.O.A./CV 6099 
Issue 1, dated 2nd June, 1964. 
Also subject to the relevant provisions of the latest 
issue of the associated J.S. Specification K1001. 

SECURITY  

Specification! Valve 

Unclassified Unclassified 

NOTE 

B 
B 
B 

D 
E 

C 

B 

Type of Valve - Image Converter Tube, Near Infra-Red 
Sensitive. 

Cathode Caesium silver oxide. S1 

Screen Aluminium backed, GG5. P20 

Type of Focus Self Focussing, Electro-Statio. 

Envelope - Glass with metal ring connectors. 

Prototype - VX 8515 

MAIMING 
See K1001/4 

Additional Marking:- 
Serial No. on the outside 

of the tube. 

DIMENSIONS 

See drawing on page 13 

Ratings, Characteristics and Typical Operation 
es) 
olute 

MOUNTING POSITION 
Any. See Note A 

WEIGHT 

1.5 ozs. approx. 
13.0 
12.5 
8.0 

0.1 

10 IRF 
68 

Characteristics  
(At Ambient Temp. of 20°C and a Screen 

Voltage of 12 kV where applicable) 

Peak Spectral Response (Angstroms) 
Conversion Index (C.I.) (Min. 
Magnification at Centre (nom. 
Resolution at Centre of Photocathode 

(Min.) 
Background Equivalent Illumination 

(Eo) (Max.) (lux) 
Dark Current (Max.) GLA) 

Typical Operation 

Screen Voltage (kV) 

8000 + 1000 
10 
0.75 

30 line 
pairs/mm 

0.025 IRF 
0.02 

12 

NOTES 

A. This tube should be handled by the metal ring connectors in order to avoid 
producing a conducting surface on the glass. 

Avoid exposure to direct sunlight. 

Connections to the tube should not be soldered to the metal ring connectors. 

Equipment designers are advised that magnetic shielding may be required to 
minimise the defocussing effects of extraneous fields. 

(not for Inspection purpos 
All limiting values are abs 

Ratings  
Peak Instantaneous Screen 
Voltage (kV) 
Continuous Screen Voltage (kV) 
Screen Voltage (kV) 
Photocathode Current 
(continuous) 
Photocathode Illumination 
(continuous) (lux 
Storage Temperature (°C 

Max. 

Max. 
Min. 
Max. 

Max. 

Max. 

Page 1 (No. of Pages 15) 
MINISTRY OF AVIATION - D.L.R.D./S.R.D.E. VALVE ELECTRONIC  CV 6099 

(152606) CV6099/1/1 



CV6099 NOTES (Cont'd) Page 2 

    

B. Referred to cathode. 

C. Measured as specified in test t. 

D. This value is the maximum illumination which may be allowed to fall on the infra-
red filter which must be interposed between the light source and the photocathode. 

E. This is the maximum temperature which the tube may encounter at anx time. To 
prevent deterioration it must not be stored at a temperature of 50 C or above for 
longer than 500 hours. 

F. Measured as specified in test u. 

G. Joint Services Catalogue Be. 5960-99-037-2574. 
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Page 3 C V 6099 
TESTS  

To be performed in addition to those applicable in K1001. Tests shall be 
performed in the specified order unless otherwise agreed with the Inspecting 
Authority. Tests a, b, c and s shall not be performed more than once. Where 
sampling tests are called for, a lot shall be taken as one calendar month's 
production. 

Test Conditions - Unless otherwise stated 

i An operating voltage of 12.0 kV D.C. negative with respect to the image 
tube screen shall be applied to the cathode. 

ii There shall be no radiation incident upon the photocathode. 

iii The level of illumination in the vicinity of the test area shall not 
exceed 0.1 foot candles. 

iv (a) All flux levels are to be measured in terms of the luminous flux 
obtained from the standard tungsten light source operating at the 
colour temperature given in the following table: 

Colour Temperature Tests 

2850°K t,u 

2700 - 2900°K r 

2000 - 3000°K 44',g,h,j,k,l,m,s 

(b) The standard infra-red filter (see Fig.1) shall be interposed 
between the light source and the image tube photocathode, 
sufficiently close to the latter, so that only direct radiation 
through the filter shall reach the photocathode. Suitable 
baffles to ensure this shall, if necessary, be provided. 

( For those tests where the level of filtered radiation incident 
upon the photocathode is not specified but is left to the dis- 
cretion of the observer, this shall never exceed 70 lux. 

v The observer shall be suitably dark adapted before commencing the test. 

vi All tests shall be carried out in an ambient temperature of 20°C 
5oc
. 
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Test Test Conditions AQL Insp. 
Level 

Symbol 
Limits 

Units Min Max 

During all electrical testing of the image tube with the exception of the shock test 
there shall be no flickering or any other indication of malfunctioning. 

Group A 

a High and low temper- 
ature and temperature 
shook tests 

Test conditions 
i to vi are not 
applicable 

i00% 

Note 1 

b Vibration Test conditions 
i to vi are not 
applicable 

100% 

Note 2 

c Shock test Test condition vi 
is not applicable 

100% 

Note 3 

d Irradiation surge Note 4 100% 

e 

f 

Dark current 

Uniformity of image 

Note 5 100% -  0.02 4 

screen brightness Note 6 100% 

g 

h 

Voltage stability 

Resolution 

Note 7 100% 

(1) Centre Note 8 100% 30 - line 
-pairs 
/mm 

(2) Off axis 100% 12 - line 
-pairs 
/mw 

1 Spots, Streaks and 
Blemishes Note 9 100% 

Groups B and C Omitted 

k 

Group D Note 10 

Alignment of 
mechanical and 
optical axes 

Note 11 6.5 IC 

1 Centre magnification Note 12 6.5 IC M1 0.728 0.772 

m Distortion Note 13 6.5 IC D 5.5 9.5 % 

CV6099/1/4. 
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Test Test Conditions AQL LevelSymbol 
Limits 

Units 
Min Max 

n 

p 

Group E 

Test Conditions 
i to vi are not 
applicable 
Note 14 

DEP 5011 
Class H6 
Note 15 

, 

QA 

QA 

r 

Resistance to 
external pressure 

Damp heat (long 
term) 

. 

q 

r 

Group F 

t = 2 years 
The tube shall be 
stored in darkness 
with no voltage 
applied 
Note 16 

As in test t 

Illumination 18 
(+ 10%) lux 
i.r.f. 

t = 1000 hours 
continuous 
Note 17 

As in test t 
Note 18 

As in test t 
Note 18 

6.5 

- 

- 

IV of 
MIL-STD 
414 

IV of 
MIL-STD 
414 

Note 18 

C.I 

C.I 

C.I 

10 

8.5 

7.5 

- 

- 

- 

Shelf Life 

End Point Test 
at each Test Point 

Conversion Index 

Operational life 

End Point Test 
#500 hours 

Conversion Index 

End Point Test 
1000 hours 
Conversion Index 

s 

t 

u 

Group G 

Note 19 

Note 20 

Note 21 

100% 

100% 

100% 

C.I 

Eo 

10 

- 

- 

0.025 Lux 
i.r.f. 

100% Retest 

Accelerated ageing 

Conversion Index 

Background Equivalent 
Illumination 

cF6099/1/5 



CV6099 Page 6 

NOTES 

1. The image tube shall be placed in the test chamber and the internal tempera-
ture of the chamber raised gradually, in not less than 30 minutes, to 68°C. 
After at least 1 hour at this temperature, the temperatuge of the chamber shall 
be lowered gradually, in not less than 15 minutes, to 52 C and held there for a 
further 1 hour. The image tube shall then be removed from the chamber and 
immediately placed at room temperature for at least 1 hour. Upon completion 
of this test, the image tube shall be visually examined. There shall be no 
deformation, cracking or fracture of any part. 

Image tubes which have successfully passed this test shall be replaced in 
the test chamber and the temperature lowered gradually, in not less than 30 
minutes, from room temperature to -WC. The chamber shall remain at this 
temperature for at least 1 hour and thereafter shall be raised gradually, in 
not less than 15 minutes, to -32 C where it shall be held for at least 1 hour. 
The image tube shall then be immediately removed to room temperature and after 
not less than a further 1 hour the image tube shall be examined again. There 
shall be no deformation, cracking or fracture of any part. 

2. The image tube shall be rigid4 mounted with its photocathode downwards in 
a jig of an approved design and the complete assembly shall be vibrated along 
the longitudinal axis of the tube with an acceleration of not less than 6g. The 
vibration shall be sinusoidal, having a harmonic distortion content not exceed-
ing 5%, at any single nominal frequency between 25 and 30 c/s and be applied for 
a period of not less than 2i Minutes duration. The image tube shall then be 
removed from its holder and visually examined. There shall be no loose elements 
or particles. 

3. The image tube shall be rigidly mounted ii a holder of an approved design 
and subjected to shock impacts of peak value 75g. The waveform of the impact 
shock shall be substantially rectilinear and the time duration for which the 
peak shock value is maintained shall be at least 5 milliseconds. The duration 
of the impact excluding any overshoot which may occur shall be 8 + 3 milliseconds. 
Any overshoot which occurs during the decay period of the shock shall be damped 
and shall not exceed 25% of the peak value. This test shall be performed six 
times with the shock impact applied along the longitudinal axis of the image tube 
and six times perpendicular to this same axis. During these tests, the observer 
shall view the image tube with the unaided eye. There shall be no signs of 
instability or flashing on more than two of the impacts during each series of 
six shocks. There shall be no signs of instability or flashing after coming 
to rest after each impact. 

4. This is a conditioning test only. The image tube cathode shall be sub-
jected to the sudden application of radiation produced by filtering 2.0 lumens 
of luminous flux (7000 lux). This radiation shall be incident over a circular 
area of 0.75 inch diameter centred on the photocathode for a period of 1 + 0.5 
sec. The total source impedance of the power supply shall be 2 kit ohms + 10%. 

5. Dark current is defined as that electrical current which flows within the 
image tube and across the external surfaces of the image tube with no radiation 
incident on the photocathode. 

CV6059/1 



Page 7 NOTES (Cont'd) C V 6099 

   

6. A filtered luminous flux level of 100 microlumens (0.35 lux) shall be 
inoident on the photocathode. The whole of the image screen shall be viewed 
through a nominal 2.5 power magnifier for evidence of non-uniform screen 
brightness. There shall be no line of demarcation if any variation of bright-
ness exists, nor shall there be a mottled or water mark appearance. 

7. A voltage of 13.0 kV shall be applied to the image tube for a period of 
not less than 1 minute. During this test the image screen shall be observed 
through a nominal 10 power magnifier. There shall be no arcing, flashing, 
flickering or any other indication of malfunctioning. 

8. This test shall be performed using a 10 power magnifier. 

The test chart shown in Figure 2 of this specification shall be projected 
on to the photocathode using an optical system such as shall not detract from 
the resolution capability of the image tube or of the observer. The optical 
system shall comprise a light source, condenser lens assembly with the test 
chart in close proximity to it, a high quality projection lens and the standard 
infra-red filter. The test chart shall be placed so that the outer circle A 
is concentric with the tube axis. 

Using a convenient level of filtered radiation the longitudinal position 
of the image tube shall be adjusted to present the best simultaneous resolution 
of the four test patterns in the centre of the test chart. Without further 
adjustments, the resolution of the image tube shall be such that all the patterns 
on the test chart are resolved. 

9. (a) The image tube screen shall be examined with a 2.5 power magnifier. There 
shall be no bright spots, streaks or other configuration of greater 
intensity than the background brightness of the image screen. 

(b) With a convenient level of filtered radiation incident upon the image 
tube photocathode, the image screen shall be viewed through a 2.5 power 
magnifier. There shall be no ion spots. 

(c) The image tube, without the operating voltage applied to it shall be held 
vertically with its photocathode downwards and it shall be tapped in such 
a way as to cause any loose particles which may be present inside the tube 
to fall towards the photocathode. 

With the operating voltage restored to the image tube the useful image 
screen shall then be examined with a 10 power magnifier. The photocathode 
shall be illuminated through a lens at an aperture of f2.8 to give a 
nominal 0.02 lumen (70 lux) filtered on the cathode. The screen shall 
bemxamined for spots. The aperture of the lens shall then be reduced 
to fI1 and the number of grey and dark spots shall be assessed. Differen-
tiation between cathode and screen spots shall be made and the number of 
cathode spots of size not less than 0.002 inch shall not exceed 10 and 
none shall exceed 0.006 inch. No spots present shall exceed 0.012 inch 
and otherwise shall not exceed the size and quantities in all three 
categories shown below. Spot size is defined as the maximum dimension. 

CV6099/1 
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Spot size Number of spots Number of spots within 
(inches) within 0.4 inoh area bounded by two 

diameter circle* circles* of diameter 
0.4 inch and 0.75 inch 

0.009 to 0.012 0 2 
0.006 to 0.012 0 12 
0.002 to 0.012 10 minus 22 

the total number 
of photocathode 
spots as defined 

above 

*Circles on planar space image at the photocathode concentric with the 
tube axis. 

10. The tests in this group may be performed after the Group G tests if 
desired. 

11. A perspex disc with two lines perpendicular to one another engraved 
across its diameter shall be located accurately inside the photocathode 
bearing surface and against the photocathode window (see dimensional outline 
drawing page 13). A similar disc but having a circle of 0.045 inch radius 
engraved upon it concentric with the centre of the disc shall be accurately 
located against the image tube screen. With a conventional level of filtered 
radiation incident upon the photocathode, the image screen shall be observed 
using a 10 power magnifier. 

The projection of the point of intersection of the photocathode cross-
wires on the screen shall be within the prescribed circle at the screen. 

12. A test pattern slide containing two parallel lines shall be projected so that 
their separation on the planar space image at the photocathode is 0.150 + 
0.002 inch. The two parallel lines shall be bisected by a diameter of the 
photocathode and shall be equi-distant from the tube axis. 

Using a convenient level of filtered radiation, the separation of the 
two lines appearing on the image screen shall be measured with a 10 power 
magnifier having a calibrated graticule. 

The centre magnification MI of the image tube is defined as the ratio 
of the separation of the two lines on the image screen to the separation of 
the two corresponding lines on the photocathode. 

13. A test pattern slide containing two parallel lines shall be projected 
such that their separation on the planar space image at the photocathode is 
0.60 + 0.002 inch. The two parallel lines shall be bisected by a diameter 
of the photocathode and shall be equi-distant from the tube axis. 

Using a convenient level of filtered radiation, the separation of the 
two lines appearing on the image screen shall be measured with a 10 power 
magnifier having a calibrated graticule. 

The outer magnification M2 of the image tube is defined as the ratio 
of the separation of the two lines on the image screen to the separation of 
the two corresponding lines on the photocathode. 

CV6055/1/8 
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The percentage distortion of the image tube shall be determined from the 
following formula: 

412 -111) 
D = x 100 

where D = percentage distortion 

M1 = centre magnification (obtained in test 1) 

M2 = outer magnification 

14. The image tube shall be subjected to the application of an external 
pressure of 30 lb. per square inch above atmospheric pressure for not less 
than 1 minute. There shall be no deformation, cracking or fracture of any 
part. 

15. Devices used for this test may be either dummy image tubes or selected 
from those which have failed ally electrical test. Upon completion of this 
test surface moisture shall be removed by shaking and the image tube shall 
be visually examined. There shall be no signs of deterioration in the 
varnish. 

16. This test is to be performed as follows: - 

(a) A random sample is to be drawn from the lot upon release by the 
manufacturer's inspection organisation at the completion of all other 
tests (except life test) in accordance with the provisions of MIL-STD-
414, Sampling Procedures and Tables for Inspection by Variables for 
Percent Defective, Section B (Variability Unknown, Standard Deviation 
Method, Form 2) using Normal Inspection. 

(b) This sample shall be retained in bonded storage at the manufacturer's 
premises while the remainder of the lot is delivered. 

(o) The storage period shall continue until two years after the last day 
of the month in which the lot was released by the manufacturer's 
inspection organisation, or until all or part of a lot is embodied 
into equipment or until the lot is dispersed, whichever occurs earliest. 

(d) The sample is to be assessed to the end point test during the storage 
period at intervals of four calendar months from the last day of the 
month in which the lot was released by the manufacturer's inspection 
organisation. 

(e) At each assessment, acceptability to the end point test shall be as 
specified in clause B6 of MIL-STD-414. 

(r) The action required in the event of the lot being deemed non-acceptable 
at any of the four-monthly assessments given in (d) above, shall be as 
defined in the contract with the manufacturer. 

(g) At the end of the storage period, the sample tubes held by the manu-
facturer shall be delivered. 

cv6099/1/9 



CV 6099 NOTES (Cont'd) Page 10 

17. The life test sample shall consist of not less than seven tubes per month 
and shall be selected randomly from tubes which have satisfied the requirements 
of the Group A tests. 

18. This life test shall be conducted for 1000 hours and acceptance shall be 
on the basis of the 500 hour and 1000 hour requirements. At the end of these 
periods the sample shall pass the post test and point limits and electrical 
inoperatives shall be the criterion of failure. 

The life test shall be assessed at each end point test time by calculating 
the average life expectancy of the sample by the methods described below. This 
is a destructive test. 

(a) If a tube satisfies the end point test requirements up to and including 
the time of the end point test which is being considered, it shall be 
credited with a life equal to the duration of the test to that end point 
test time. 

(b) If the time of failure to satisfy the end point test requirements is known 
exactly, it shall be credited with a life equal to the number of hours on 
life completed before failure. 

( If the time of failure to satisfy the end point test requirement is not 
known exactly, the tube shall be credited with a life computed as follows: 

Estimate the time at which the conversion index was equal to 
the end point test limit by linear interpolation on a conversion 
index/time diagram between the conversion index at the last 
successful reading and the conversion index at the first 
unsuccessful reading. 

The average life of the sample shall be the average of the hours credited 
to the individual tubes in the sample. The total number of tubes placed on 
life test from the lot shall be considered the life test sample, but at the 
discretion of the Inspection Authority, any tube whose failure is due to test 
equipment failure or operator error, shall not be considered in the calculation 
of the average. The average life expectancy of the sample shall not be less 
than 80% of the time to the end point test. 

In the event that a life test sample fails, a lot may be re-assessed by 
drawing a further random sample of not less than seven tubes fton the lot, 
repeating the life test and then calculating the average life on the combined 
sample. The lot shall be rejected if the average life expectancy is less 
than 80. 

19. The image tube shall be conditioned by subjecting the photocathode to a 
filtered luminous flux of 0.02 lumen (70 lux) for 5 hours. During this 
period an operating voltage of 12 kV shall be applied to the image tube. The 
image tube shall then be stored, in the dark, and without further processing, 
for at least 4. weeks, after which period the measurement of conversion index 
shall be made in the manner described in Note 20. 

CV6099/1/10 
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20. Conversion index is defined as the ratio of luminous flux emitted by the 
image tube screen to the infra-red flux incident on the photocathode. 

i.e. C.I. 
Fe 
Fi.T 

where Fe = luminous flux emitted by the phosphor in lumens 

Fi = unfiltered luminous flux incident on the photooathode in lumens 

T = filter factor 

Conversion index shall be measured with a filtered luminous flux of 
approximately 0.02 lumens incident upon a circular area of 12.7 mm. diameter 
centred on the photocathode. The luminous flux emitted by the image tube 
screen shall be measured with a photovoltaic cell having a response approxi-
mating to the C.I.E. average photopic eye. The cell shall be fitted with a 
truncated perspex cone. The cone shall be 39.7 mm. in diameter at its base, 
28.6 mm. in diameter at the top and 42.9 mm. in height, and the base of the 
cone shall be in intimate contact with the cell window. In use, the top of 
the cone shall be pressed against the image tube screen and the current 
generated by the photovoltaic cell shall be measured. 

The photovoltaic cell (without perspex cone) is calibrated against a 
tungsten lamp of accurately known luminous intensity running at To = 2850°K. 
The external impedance of the photovoltaic cell shall be 100 ohms or less. 
The measurement gives the cell sensitivity in terms of µA/lux. 

An image converter tube is used for the calibration of the combination 
of cell and cone as follows: The tube is run with constant anode voltage at 
a high screen luminance output level under the conditions stated above, viz. 
with constant input illumination incident on a 12.7 mm. diameter circular 
area centred on the photocathode. The luminous intensity of the screen is 
measured by applying the inverse square law with the calibrated cell (without 
cone) at a distance D:>10d from the screen, where d is the diameter of the 
illuminated screen area. The total luminous flux emitted by the illuminated 
portion of the tube screen is then known. 

The combination of cell and cone is placed against the screen and a 
figure - obtained for the sensitivity of the combination of cell and cone in 
terms of µA/1m. 

The conversion index of the image tube shall then be determined from the 
formula given above. 

21. This test shall be performed at an ambient temperature of 20 ± 1
o
C in a 

darkened enclosure from which all extraneous sources of illumination have been 
removed. The manufacturer may, at his discretion►, perform the test at a 
higher ambient temperature (up to a maximum of 25 C) but the specified limit 
shall apply whether or not this concession is used. 

A filtered illumination level, Ei, having an accurately known value of 
the order of 1 lux, shall be incident upon a circular area of 12.7 mm. diameter 
centred on the photocathode. By means of a diaphragm in close proximity to 
the image tube screen, the emitted radiation from the phosphor over a circular 
area of 6 mm. diameter around the centre of the screen, shall be received by 
the cathode of a photomultiplier tube. 

CV6099/1/11 



CV 6099 NOTES (Cont'd) Page 12 

    

The photomultiplier tube shall be of the end window type, and shall have 
a spectral response similar to that of the EMI type 9536B. The cathode of the 
photomultiplier tube shall be at a fixed distance (of the order of 30 mm)from 
the tube screen. The sensitivity of the photomultiplier tube shall be adjusted 
by varying the H.T. voltage to its dynode resistance network until a convenient 
value of photomultiplier tube anode current (Ia) is obtained. This value shall 
be chosen well within the linear portion of the photomultiplier characteristic. 
The radiation incident upon the image tube photocathode shall then be excluded 
and the remaining multiplier anode current (IB) measured. 

The background equivalent illumination (So) is then 1B x Ei 
Ia 

where IB and Ia are in microamperes and BO and Si are in lux i.r.f. 
For negligible error (less than 100) in determining the degree of background 
equivalent illumination, the photomultiplier dark current should be less than 
one thirtieth of IB. 

cv6099/1/12 



TABULATION OF DIMENSIONS (INCHES) 
A BCOHJMN ()RUV X 

MAX 21351115 210351.575 .410 • - - 1.215 .771 125 I.515 .200 
MIN 2.255 - I.9651.325 MO .140 •630.7501.205 .711 -065 - .140 

PROCESSING 
LEADS 
NOTE 4 

(DEPTH TO 
BEARING 
SURFACE OF 
METAL 
SHOULDER)  

X (DEPTH TO OUTSIDE 
SURFACE OF IMAGE 
SCREEN WINDOW) 

(USEFUL 
CATHODE 
DIAMETER) 

(DEPTH TO 
BEARING SURFACE 
OF METAL 
SHOULDER)  

NOTE 4 

NOTE 2 

(USEFUL 
IMAGE 
SCREEN 
DIAMETER) 

INFRARED IMAGE CONVERTER TUBE. 

NOTES  
I FACEPLATE DIMENSIONS *  

RADIUS OF CURVATURE 1 230"i•02"(INSIDE) 
CENTRE FACEPLATE THICKNESS 060"t 004" 
MAX. VARIATION IN EDGE THICKNESS-004" 

2.  IMAGE SCREEN DIMENSIONS.*  
THICKNESS •075" TO • 085"AT CENTRE 
MAX. VARIATION IN EDGE THICKNESS -005" 

* 3 INDEX OF REFRACTION FOR FACEPLATE AND IMAGE SCREEN 
GLASS SHALL SE 1.49 t .04 

4 NO PART OF THAT PORTION OF THE TUBE BETWEEN THE METAL CONTACT RINGS 
SHALL PROTRUDE BEYOND THE O/DIA.(DIMENSION"0 OF THE NDIVIDUAL TUBE. 

*5 TUBE AXIS IS ESTASUSHED BY THE CENTREUNE OF THE "0" DIMENSIONS AT 

END OF TUBE 

6 THE FOLLOWING DIMENSIONS ONLY SHALL BE INSPECTED FOR 
ACCEPTANCE PURPOSES:- 

C,Opp,X AND THE EXTERNAL RADIUS OF CURVATURE OF THE 

CATHODE FACEPLATE (I. 230't 0.02). THE EXTERNAL RADIUS OF 
CURVATURE OF THE PHOTOCATHODE SHALL BE MAINTAINED OVER 
A DIAMETER OF 0 •75'MIN. THE EXTERNAL FACE OF THE IMAGE 
SCREEN SHALL BE MAINTAINED FLAT OVER A DIAMETER OF 0.63 MIN. 
CONCENTRIC WITH THE TUBE AXIS."FLAT"  MEANS THAT THE SURFACE OF 
THE AREA DEFINED ABOVE SHALL BE WITHIN A TOLERANCE ZONE OF 0.010 . 

THE PHOTOCATHODE SHALL BE OF CAESIUM SILVER OXIDE 

THE IMAGE SCREEN SHALL BE ALUMINIUM BACKED WITH A GGS RESPONSE 

*9. ALL EXPOSED METAL SHALL SE NICKEL PLATED. 

*10. ALL METAL PROCESSING TERMINALS PROTRUDING THROUGH THE GLASS 
ENVELOPE SHALL BE CUT OFF AND GROUND FLUSH WITH THE GLASS BEAD. 
THE METAL PROCESSING TERMINALS SHALL BE COATED WITH GLYPTOL OR 
EQUIVALENT THE RETURN LEAD USED FOR PROCESSING IS DIAMETRICALLY 
OPPOSITE EXHAUST TUBING. 

*II 2 COATS OF AN APPROVED NON-HYGROSCOPIC TRANSPARENT, VARNISH 
SHALL BE APPLIED TO THE EXPOSED GLASS SURFACES OF THE TUBE WITH 

THE EXCEPTION OF THE PHOTOCATHODE AND IMAGE SCREEN FACEPLATES 
(THE STERLING VARNISH COMPANY'S V130/I MEETS THESE 
REOUIREMENTS AND IS APPROVED FOR USE ON THIS TUBE) 

* NOT FOR INSPECTION PURPOSES. WHERE DIMENSIONS 
ARE SHOWN THESE ARE FOR GUIDANCE ON COMPONENT PARTS 

*7 

*1 
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NOTES. 

I EACH TEST PATTERN SHALL CONSIST OF B BLACK LINES 
WITH A LINE TO SPACE RATIO OF I:1. THE BLACK LINES 
SHALL BE ON A BACKGROUND WITH CONTRAST AS HIGH 
AS POSSIBLE. 

2 THE LENGTH TO BREADTH RATIO OF EACH LINE SHALL BE 15 : 1 

-s-2.2M146. 

4, M 
pull*  

5 IN CIRCLE B THE OVERALL SIZE OF EACH PATTERN SHALL BE 
SUCH AS TO SUBTEND 12 LINE PAIRS/ MM AT THE PHOTO -CATHODE. 

(ONE LINE PAIR IS EQUAL TO THE COMBINED WIDTH OF ONE BLACK 
LINE AND ONE SPACE). EACH BOX SHALL CONTAIN FOUR PATTERNS 
AND THE FOUR BOXES SHALL BE EQUALLY SPACED ON THE 
CIRCUMFERENCE OF THE CIRCLE. 

6 IN CIRCLE C THE OVERALL SIZE OF EACH PATTERN SHALL BE 
SUCH AS TO SUBTEND 25 LINE PAIRS /MM AT THE PHOTO-CATHODE. 
THE FOUR TEST PATTERNS SHALL BE EQUALLY SPACED NEAR THE 
CIRCUMFERENCE OF THE CIRCLE. 

0 
< CT 
0 
40 
0 

3 THE ORIENTATION OF EACH PATTERN SHALL BE DISPLACED 
FROM THE ORIENTATION OF AN ADJACENT PATTERN BY 45°  

4 THE DIMENSIONS SHOWN ON THIS DRAWING SHALL BE THOSE OF 
THE PLANAR SPACE IMAGE AT THE PHOTO - CATHODE . 



Page 1. (No. of pages 4) VALVE FJFrTRCNIC CV6I00 
UNITED KINGDOM ATOMIC ENEBGY AUTHORITY (A.E.R.E.)  

Specification D. At. En./CV.6100/Issue 1 

Dated 18th January, 1962. 

To be read in conjunction with K.1001 

Specification 

SECURITY 

Valve 

Unclassified Unclassified 

TYPE OF VALVE: Decade Scaling Tube 
CATHODES: Cold 
ENVELOPES: Glass Unmetallised 
PROTOTYPE: VX.9194/4 

MARKING 
See K1001/4 

BASE 
International Octal 

RATING 
Rectangular 

Pulse 
Drive 

Sine 
Wave 
Drive 

Notes 
CONNECTIONS 

Pin Electrode 

Max. Striking Voltage (v) 

Nominal Maintaining (V) 
voltage at .45 mk 

Max. Anode Current Oak) 

Min. Anode Current (pA) 

Max. Speed (Digits/sec) 

Max. Input Signal (V) 
Peak to Peak 

Max. Guide Bias (V) 

Max. Output Cathode Bias (V) 

Max. Output Cathode Load (Kfl) 

Max. Guide Bias (Mn) 
Resistance 

RECOMMENDED OPERATION 

350 

190 

550 

250 

4,000 

140 

60 

-20 

100 

220 

400 
470 
120 

80 

80 

35 

-10 
33 

350 

190 

550 

250 

2,000 

171 

400 
470 
55 

45 

9 

-10 
33 

1,3 

1 

1 

2 

1,3 

1 

1 

2 

3 

4 

5 

6 

7 

8 

KM 

KD 

1st Guides 

Anode 

2nd Guides 

KA 

KB 

K
G 

DIMENSIONS 

See Fig. 1 Page 4 

Supply Voltage (v) 
Anode Resistor (Mn) 
Signal Amplitude (V) 
Both Guides 
Pulse Duration (NS) 
Both Guides 
Signal Delay,2nd Guide (pS) 
Signal Delay,2nd Guide 

(degrees) 
Biaa Voltage (v) 
Both Guides 
Output Cathode Bias 
Voltage (v) 
Output Cathode Load (Mn) 

1. Relative to the other cathode 

2. Signal for sine wave drive 

3. With rectangular pulse drive 
maintained, e.g. by D.C. 

NOTES 

guide bias must be 

electrodes. 

specified in V.R.M.S. 

at high speeds this 
restoration. 

Cv.6100/1/1 



V610 TESTS Page 2 

 

To be performed in addition to those applicable in K1001 

Test Test Conditions 
Ala, 

% 
Insp. 
Level Symbol 

Units 
Units Notes 

Min. Max. 
GROUP A 

Acceptance Tests 

a Insulation To be measured 
between any one 
electrode and 
parallel 
combination of 
all the others 
at 170V. 

100% 100 N41 1 

b Striking Voltage A =KB 100% Vs  1, 3 
Vb= 350V 

c Scaling Accuracy Vb=400V 100% 2 
V1=+35V 
V2=-40V 
IF  = 600. 
Frequency = 

4.0 Kc/s. 

d Running Voltage Vb= 400V 100% Vr  184 194 V 1, 4 

GROUP B 

Life Test 
Combined AQL 1.5 IC 

a Survival running 

life test 

Vb= 500V 

V1=.+35V 

5 

V2=  
= -4°V 
600 

b 

Tests to be 
performed at end 
of survival 
running test. 

Scaling Accuracy Vb= 400V 
Vi=435V . 2 
V3=-40V 
T2= 60}18 
Frequency = 4.0 

Kc/s. 

c Running Voltage Vb=400V Vr 176 206 V 4 

CV.6100/1/2 



Limits Test Test Conditions 
Insp. 
Level Symbol Units Notes 

a 

b 

Min. Max. 

GROUP C  

Electrical Retest 6 

Not more than 7 days 
prior to application 
for Services final 
approval 

Scaling Accuracy Vb = 400V 
V1 = +35V 
V2  = -40V 

= 60}3S 
Frequency = 4.0 

Kc/s 

100% 2 

Running Voltage Vb = 400V 100% 184 194 Vr 4 

NOTES 

1. Tests of Group A are to be applied directly after completion of manufacture. 

2. The tube shall scale without error the first applications of test signals 
(illustrated in fig.4 on page 4). Test signals are to be applied for at least 
1/10th second. The test circuit of fig.3 page 4 is applicable. 

3. Other cathodes 1st guide and 2nd guide electrodes to be disconnected. Illuminations 
of valve to be 5 - 50 lumens per square foot. Valve to conduct in less than 10 
seconds. 

4. The other cathodes 1st guide and 2nd guide electrodes will be successively earthed 
through a suitable make before break type switch to cause 30 gaps to conduct in 
turn. The running voltage across each gap shall be within the specified limits. 
For this test the output cathode and other cathode electrodes will be commoned. 
The test circuit to fig.2 page 4 is applicable. The measurement of the running 
volts is to be made between 0.1 and 2.0 seconds after the contacts of the make 
before break type switch have broken. 

5. The valves selected for this test are to be run in the circuit shown in fig.5 
page 4. One application of the pulses shown in fig.4 page 4 is to be made even,  
85 + 5 hours. The tube is to receive 20 such pulses and then be removed. A valve 
which fails to step on the application of the test pulses shall be rejected. The 
normal guide bias is to be +60V which will be reduced to +35V immediately prior 
to the application of pulses. 

6. During the period between the completion of Group A tests and the commencement of 
Group C tests no further processing shall be applied. 

Page 3 TESTS (cont'd) V6I 0 

CV.6100/1/3 



FIG. 3 FIG. 2 

20V 

FIG. 4 

FIG. I DIMENSIONS 

DIMENSION A BCD 

Min. (mms) 27.5 28 64 82.5 

Mox. (mms) 29.5 29.9 69 87.5 

MAXIMUM ECCENTRICITY RADIUS 15.75mms 

DIMENSION E WHICH WILL NORMALLY BE 

6.0 ± 0.5mm., IS DETERMINED BY THE 
ASSEMBLY JIGS. FACILITIES MUST BE 
AVAILABLE FOR THESE JIGS TO BE CHECKED 
BY THE INSPECTING AUTHORITY AT WEEKLY 
INTERVALS 

!! !21 
r .11 

 

B 

D 

FIG. 5 

100/0  

—12V— — AP/2 
90% 

4- T 

FV1  

1pS—). 
max 

4-1pS 
max 

K1-9 POTENTIAL 

CV61OO PAGE 4 

CV6100/I/4 



Page 1. (No. of pages - 10) VALVE ELECTRONIC CV6I03 
UNITED KINGDOM ATCMIC ENERGY AUTHORITY (A.E.R.E.)  

Specification D.At.En./OVG103 Issue 1 

Dated 13th February, 1962. 

To be read in conjunction with K1C01 

Specification 

Unclassified 

SECURITY 

Tube 

Unclassified 

   

TYPE OF VAIWE - RAdiAl  Beam Switching 
Tube. Permanent Magnet, 
High Vacuum, Ten Outputs. 

CATHODE - Indirectly heated. 
ENVELOPE - Glass, unmetallised. 
PROTOTYPE - V1.9210. 

MARKING 

SEE K1001/4. 

BASE 

B26A 

RATING Notes OONNECTICES 

Pin Electrode Pin Electrode 

Heater Voltage (V) 
Heater Current (A) 

Max.spade to cathode 
voltage (Vs max.) (V) 

Min.spade to cathode (V) 
voltage (Vs min.) 

Max.target to cathode (V) 
voltage (VT max.) 

Min.target to cathode 
voltage (VT min.) (V) 

Min.switching grid to 
cathode voltage (VV min.) 

v. uov 
V. 125V (v 
V; loov 

(1 

V, 80V g) 
Min.spade resistance 

(R
s min.) 
s 100V (ko) 

Max.spade resistance 
(Rs  maX.) 
V, 1COV (kR) 

Min.input pulse 
duration (18) 

6.3 
0.50 

145 

80 

300 

50 

so 
65 
50 
40 

75 

220 

0.25 

100 
100 

loo 
4.7 

50 

-55 
0.25 

1 

2 

3 

4 

5 

1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 

12 
13 

Spade 0 
Target 9 
Target 8 
Odd Switching 
Grid 
Target 7 
Spade 7 
Target 6 

Target 5 
Spade 5 

Target 4 
Do not 
connect 

Target 3 
Target,2 

14 
15 
16 

17 
1 
209 

21 
22 

23 
24 
25 

26 
27 

Spade 2 
Target 1 
Even 
Switching 
Grid 

Spade 9 
Spade 8 

Heater 
Spade 6 

Spade 4 
Spade 3 
Heater 

Spade 1 
Cathode 

anowsloss 
See Fig.1 

DIMENSION Max. (nos.) 

A. Seated Height 

B. Overall Dia. 

81.5 

44 

MOUNTING POSITION 

Any: providing that the tube 
is kept at least 2" frau any 
magnetic material or 4" from 
a similar tube, a strong 
magnet, or alai-metal screen. 

RECOMMENDED OPERATION 

Spade to cathode 
voltage (V) 
Spade resistance (ko) 
Target to cathode 
voltage (V) 
Target Resistor (kn) 
Switching grid to cathode 
voltage (V) 
Switching grid to cathode 
voltage pulse amplitude (V) 
Pulse duration VS) 

NO SS 

(1). The spade resistance is the total resistance, including resistors for beam 
formation, etc. 

(2). Pulse amplitude should be sufficient to bring the switching grid potential to 
5V below the cathode voltage. Pulse shape as in Fig.2. 

(3). The reef:mended operating circuit is shoal in Fig.3. 
(4). Stray capacities must be kept to a minimum and for operation at high speed, each 

spade most be connected to a separate load resistor with not more than i" of 
connecting lead. 

(5). Any number of target connections may be taken to a common target resistor. 

CV.6103/1/1 



CV6I03 Page 2 

TESTS 

To be performed in addition to those applicable in K1001  

Teat 
A.Q.L. 

Test Conditions % 
Insp. 
Level Symbol 

Limits 
Units Notes Min. Max. 

Group A 
Acceptance Tests 

To be measured 
between heater and 
cathode. 

100 5 Mn 1 (a) Insulation 

Vh = 150V. Vk = OV 

(b) Insulation To be measured 
between cathode and 
heater. 

1100 5 MQ 1 

Vk = 150V. Vh = OV 

(C) Insulation To be measured 
between any one 
electrode and parallel 
combination of all the 
others (Heater ex. 
eluded) at 300V. 

100% 50 MP 

(d) Heater Current Vh = 6.3V 100% Ih .45 .55 Amp. 1 

(e) Cut-off Vh = 150V 100% 75 pA 1 
To be applied 
between all electrodes 
(heater excluded) and 
the cathode. 

(f) Target Current To be measured as shown 
in circuit in Fig.4a. 

100% IT 15.0 18.0 mA 1 

VT = VSG = say 
VS = 140/ 

Pulse frequency = 10kc/S 

(g) Target Current To be measured as shown 
in circuit in Fig.4a. 

100% IT 6.5 9.0 mA 1 

VT = V = 90y 
Vs = 100V 

Pulse frequency = 10kc/H 

(h) Cathode Current To be measured as shown 
in circuit in Fig.4a. 

100% IK 16.0 20.0 mA 

VT = V = 80V 
VS =1140V 

Pulse frequency = 10kc/S 

CV.6103/1/2 



Page 3 CV6I03 

Test Test Conditions A.Q.L. 
% 

Insp. 
Level 

Symbol Limits Units Notes 
Min. Max. 

Group A 

To be measured as shown 
in circuit in Fig.4a. 

VT = V = 50V 
VS = 100V 

Pulse frequency = l0kc/S 

To be measured using 
the circuit shown in 
Fig.4a. 

VT = Ve = 100V __ 
VSG = wv 

The tube shall count 
without error when 
tested in the circuit 
shown in Fig.4a. 

Frequency = l0kc/S 

VT = VSG = 90v 
Vs = loov 

The tube shall count 
without error when 
tested in the circuit 
shown in Fig.4a. 

Frequency = IMP'S 

VT ==VSG = 50V 
VS = 100V 

The tube shall count 
without error when 
tested in the circuit 
shown in Fig.4a. 

Frequency = 2Me/S 

VT = VSG = 50V 
Vs  = 100V 

The tube shall count 
without error when 
tested as described 
in Fig.5. 

VT — V = 125V -- g 
VSG = 65V 

100% 

100% 

100% 

100% 

100 

100% 

1K 7.0 10.0 

0.75 

mA 

V(pk- 
pk) 

1,2 
3. 

1 

1 

1 

1 

Acceptance Tests 
- continued - 

(j) Cathode Current 

(k) Noise 

(1) Speed 

(n) Speed 

(n) Speed 

(p) ix)/s pulse 
slaw speed 

CV.6103/1/3 



CV6103 Page 4 

Test 
A.Q.L. 

Test Conditions % 
Insp. 
Level 

Limits 
Units Notes Symbol Min. Max. 

Group B 
Life Test 

Heater only ) (a) Regular running 
life test I. 

Regular Running C VT = V — 3 Combined 14% IC 4 
life test II VSG = 1C47 

) 
) A.Q.L. 

Regular running VT = Vs = 100V) 
life test III V = 50V ) 10% 5 * p/s slow speed) 

Tests to be 
performed 

End Point = 1,000 
hours. 

(b) Insulation To be measured 
between heater 
and cathode 

100% 4 140 1 

Vh = 150V 
Vk = OV 

(c) Insulation To be measured 
between cathode 
and heater 

100% 4 Mfg 1 

Vk = 150V 
Vh = OV 

(d) Insulation To be measured 
between one 
electrode and para- 
llel combination of 
all the others 

100% 40 141-1 

(heater excluded) 
at 300V 

(e) Leakage Test The tube shall count 
without error when 
tested in the circuit 
shown in Fig. 4b. 

104", 

VT = Vs  = 100V 
V = 50V 
Pulse Freq. = 10 Kc/S. 

(f) Heater Current 

(g) Cut-off 

Vh = 6.3V 

VI)  = 150V 

100% 

100% 

It, .475 .525 
100 

Amp. 

AA 

1 

1 
To be applied between 
all electrodes (heater 
excluded) and the 
cathode. 

(h) Target Current To be measured as 
shown in circuit 
in Fig. 4a. 

100% IT 14.0 19.0 mA 1 

VT = VgG = 70V 
Vs  = 140V 
Pulse frequency = 10 kc/S 

cv.6103/1/4 



Page 5 CV6I03 

Test 
A.Q.L. 

Teat Conditions % 
Insp. 
Level Symbol 

Waits 
Units Notes Min. Max. 

Group B 
Life Test (Cont'd) 

To be measured 
shown in circuit 
in Fig. 4a. 

100% IT 6.0 9.0 mA 1 (j) Target Current 

VT = V. = 50V 
v's == lobv 

(k) Cathode Current To be measured 
using the circuit 
shown in Fig. 4a. 

100 IK 14.0 18.0 mA 1 

VT == V== 70V 
Vs  = atav 

Frequency ... 10 ko/i 

(1) Cathode Current To be measured using 
the circuit shown in 

100% IK 6.0 10.0 mA 1 

Fig. 4a. 

VT = VSG = 90V 
Vs  = 100V 
Frequency = 10 Kc/a. 

(m) Noise To be measured using 100% 0.75 V(pk- 1,2 
the circuit shown in Pk) 3. 
Fig. 4a. 
VT = VS = 100V 
VS0 = 50V 

(n) Speed The tube shall count 
without error when 
tested in the circuit 
shown in Fig. 4a. 

100% 1 

VT = VgG = 50V 
Vs  = 100V 
Frequency = 10 kc/s 

(p) Speed The tube shall count 
without error when 
tested in the circuit 
shown in Fig. 4a. 

100% 1 

VT = VaG = 50V 
Vs  = 100V 
Frequency =1 Nc/S 

(q) Speed The tube shall count 
without error when 
tested in the circuit 
shown in Fig. 4a. 

100% 1 

VT = V6G = 50V 
Vs  =.100v 
Frequency = 2 NO/5 

CV.6103/1/5 
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Test 
A.Q.L. 

Test Conditions % 
Insp. 
Level Symbol 

Limits 
Units Notes Min. Max. 

Group B 
Life Test (Cont'd) 

The tube shall count 
without error when 
tested as described 
in Fig. 5. 

100% 1 (r) ip/S pulse slow 
speed. 

VT  = V, = 125V 
V80 = 65V 

(s) Leakage Test The tube shall count 
without error when 
tested in circuit 
shown in Fig. 4b. 

100% 

Group C 

Tests to be 
performed 
after 28 days 

(a) Cut-off Vj?, = 150V 100% 75 AA 1 
To be applied between 
all electrodes (heater 
excluded) and the 
cathode. 

(b) Target Current To be measured as 
shown in circuit in 

100% IT 16.0 19.0 mA 1 

Fig. 4a. 
VT  = Vj = 80V 
Vs  = 140V 
Pulse frequency = 10 kc/s 

(c) Target Current To be measured as 
shown in circuit in 

100% IT  7.0 9.5 mA 1 

Fig. 4a. 
V = V == 50V j SG 
Vs = 100V 
Pulse frequency = 10 Kc/s 

(d) Noise To be measured using 
the circuit shown in 

100% 0.75 V(pk- 
pk) 

1,2,3. 

Fig. 4a. 
VT = Vs = NOV 
Val = 50V 

(e) Speed The tube shall count 
without error when 
tested in the circuit 
shown in Fie. 4a. 

100% 

Vt == VsG =50V 
VS = 100V 
Frequency = 10 kc/s 

CV.6103/1/6 



Page 7 CV6I03 

lbst Test Conditions A.Q.L. 
% 

Insp. 
Level 

Symbol 
Limits 

Units Notes Min. Max. 

G . 0 

The tube shall count 
without error when 
tested in the circuit 
shown in Fig. 4a. 

100% 1 

(c4inf% 

(f) Speed 

VT 7-'-' VSG =50V 
Vs  = 100V 
Frequency = 1 Ws 

(g) Speed The tube shall count 
without error when 
tested in the circuit 
shown in Fig. 4a. 

100% 1 

VT = VSG = 50V 
Vs = 100V 

(h) * p/s pulse 
slow speed 

The tube shall count 
without error when 
tested as described 
in Fig. 5. 

100% 1 

VT = Vs  = 125V 
VSG = 65V 

NOTES 

(1) Heater voltage 6.3V A.C. to be applied for at least one minute before test. 

(2) Bandwidth of measuring instruments 50 c/s to 10 Mc/s. 

(3) To be measured across the target resistance, with screened lead making 
total output cap. = 100 pF. 

(4) The valves selected for this test are to be run in the circuit shown in 
Fig. 4a. The beam will be static on target '0'. 

(5) The valves selected for this test are to be run in the circuit shown in 
Fig. 5. 

CV.6103/1/7 



FIG. I. 

SI. 5mm. MAX. 

(V SG +0 VOLTS 

90% AMPLITUDE 

0•25/4 S min. 

NOTE : AT MAXIMUM SPEED CARE MUST BE TAKEN TO ENSURE 

THAT PULSE CROSS -OVER DOES NOT OCCUR BELOW +35V 

WITH RESPECT TO CATHODE. 

FIG. 2. 

CV6I03 Page 8 
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10p F 

it  
10 pF 

ODD 

EVEN 

(0 0 0 8 8 9 9 

€O 

- 3 V 
9 I K 

+5% 
91K 

T IMF -150V
0 

OUTPUT 
o 

+120V 

5.6K +5% 
(141) 

5• 6K ±5% 

(1 Vi) 
6.8K 
(3 V) 

6.8K 
(3%,/) 

4.7K 

6 8K 

6.8K 

+200V
o 

+150V 0 

GD 9 OM 

RT 4.7K 

Rs 100K 

I 

IIKn 

47K 
±5% 

IS pF 

47K 
±5% 

100p F 

0.05 
MN= 

TOOK 3.3K 
(3Y) 

CV138 CVI 3 8 CV 2127 CV2I27 
CV140 

MANUAL 
RESET 

V S 10H 

ALL UNMARKED DIODES 
ARE TYPE CV44 8 

0-2 M cis DRIVE CIRCUIT FOR VSIOH 

FIG. 3. 

SHAPER 
100 pF 

INPUT 0--111--- iIOK 

ISV 
• 

-4-0.2505 

• 

2201 220 
K 5

A 
 60 

N T  
100pF 

• 
FROM 
RESET PULSE 

Page 9 CV6103 
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2.2K 2-2K 2.2K 
4.7K 6.8K 

VS 0---NW--•--MM  

6.8K 

e—/WS/"--  

500 

VSG 

0 
RS S S 

1000 II _____ _o NOISE 

• 

COUT —100 p F 

12K 

YYV 
•l I2K 

2.2K 
6. 8K 

6.8K 

82K 
500 BEAM 

FORM 

• 

INPUT {711  
DRIVE 0.

1 

FORM r  BEAM 

FIG. 4. 

FIG. 4A RS=9iK 
FIG. 4B RS=220K 

0 

0 
12 K 

.—A/VV". 

CV448 

_ —L0.25p S 

to(-0.25µS 

REPETITION RATE:-
APPROX. 4 PER 
SEC. 

VT 0  

4.7K 

VS O  

V 
SG 0 

I/4,45 PAIRED PULSE TEST CIRCUIT 

FIG. 5. 

CV6103 Page 10 
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Page 1 (No. of pages -8 ) 

MINISTRY OF AVIATION - DLRD/RRg VALVE ELECTIVEIE C V 6 106 

Specification MOAAV4106 

Issue .1 dated 7th Novembers  1962. 

To be used in conjunction with 11001 

SECURITY 

Specification Valve 

Unclassified Unclassified 

1 indicates a change 

TYPE OF VALVE - Low noise Travelling Wave Amplifier 

CATHODE - Indirectly heated 

ENVELOPE - Glass Envelope packaged in 
Metal Container 

PROTOTYPE - N1017m 

MARKING 

See K1001/4" 

RATING 

. 

Note 

BASE 

All limiting values are absolute 

Heater Voltage (V 
Heater Current (A 
Maximum Heater/Cathode Voltage 
Maximum Grid 1 voltage 
(positive value) (V) 

Maximum Grid 1 voltage 
(negative value) V 

Maximum Grid 2 voltage V 
Maximum Grid 2 Dissipation V 
Maximum Grid 3 voltage V 
Maximum Grid 3 Dissipation V 
Maximum Helix voltage V 
Maximum Helix current 
Maximum Collector Voltage S itt 
Maximum Collector Current 
Frequency Range K 14/21 
Minimum Low Level Gain over 
Frequency Range without 
adjustment dB  

Minimum Saturated Power Output tW 
Minimum Cold Transmission Loss dB 

Pin 

 

International Octal 

6.3 ± 0.3 
0.36  
30 

20 

50 
150 
C.1 
150 

0.1 
400 
20 
600 
250 
1.2 to 1.4.' 

25 
2 
40 

7.5 
- 

1.5 

A 
C 

BH 

BH 
BJ 

BH 

BG 

BF 

D 

E 

CONNECTIONS 

1 - Cathode 
2 - Heater 
3 - Heater 
4. - Grid 2 
5 - Helix 
6 - No connection 
7 - Grid 1 
8 - Grid 3 

Cap Collector 

R.F. CONNECTIONS 

70 ohms Co-axial .-rRAn1-1 
1011008 Connectors . , 

LQ,i,.. 

DIMENSIONS 

See Drawing P.16 Maximum Noise Factor dB 
Magnetic Field - 
Net Weight (lbs) 

MOUNTING POSITION 

Any 

A. The peak instantaneous value of 
The minimum cathode heating time 

NOTES 

current must not exceed 2.5 Amp. 
2 minutes, but in the event of a 
duration all voltages may be 

heater starting 
required is 
30 seconds power supply failure of less than 

re-applied simultaneously. 

(152434) t 



CV 6106 NOTES Cont'd Page 2 

B. All voltages given with respect to the cathode. 

C. In normal operation the cathode lead should be connected to one side of the 
heater. 

D. For input signals less than 10-7 watts. 

E. The distribution of the magnetic field required to focus the valve is indicated 
on Page 6, and should be within ± 1C of values shown. Care must be taken to 
avoid distortion of the magnetic field by metal parts in the vicinity of the 
valve, and where possible non-magnetic material should be used for such parts. 
It is necessary to provide for alignment of the tube in the solenoid to achieve 
correct focussing, and generally adjustment of ± 0.2 inch about the axis is 
sufficient. 

F. It is essential to maintain the collector positive with respect to the helix, 
and fluctuations in the collector voltage should be less than ± 10%. 

G. The helix voltage should be adjusted to the optimum value and stabilized 
within ± 9%. 

H. Voltages should be stabilized within ± 9%. 

J. Voltage adjusted to provide 200 ,AA collector current and then stabilized 
within ± 9%. 

E. Joint Services Catalogue No. 5960-99-037-2909. 

SETTING UP PROCEDURE  

Notes This T.A.T. is operated in a focussing solenoid and H.T. voltages must not 
be applied to the tube unless the solenoid is switched on. 

1. Insert the tube in the solenoid. Apply pressure to the end cap rather than 
the R.F. connectors and ensure that the tube is fully home in the socket. 
Centralise the tube by means of the adjusting screws. 

2. Set grid 2 voltage control to its minimum position and switch on heater and 
H.T. voltages. Allow two minutes for the cathode to heat up, meanwhile 
adjusting all voltages except grid 2 to their recommended values. 

3. Increase grid 2 voltage slowly, observing both helix and collector current. 
The helix current will usually rise rapidly to its limiting value and it will 
be necessary to adjust the centering of the tube to obtain a minimum. Con-
tinue to increase grid 2 voltage and alter the centering screws until a 
collector current of 200):1A is obtained with a helix current of less than 34. 
The helix current should never be allowed to exceed 20 ,A and should be 
finally set to the lowest possible value. 

Note: For subsequent operation the tube may be switched on without re-adjustment. 

4. If the recommended voltages on the test sheet accompanying the tube have been 
adhered to the tube should now be ready for use over the full frequency range 
If the full "setting up" information is not available or it is desired to 
obtain optimum performance at a particular frequency the following procedure 
should be followed: 

Apply an R.F. signal of power level less than -40 dBm to the input of the 
tube, connect a suitable receiver to the output and adjust the helix voltage 
to give maximum power output. 

To set up for best noise factor remove the input signal, set the helix 
voltage 5 volts less than the value just obtained and adjust grid 3 voltage 
until the receiver output is a minium:. 

CV6106/1/2 



CV 6106 
To be performed in addition to those applicable in EICKM  

Page 3 TESTS 

Test Conditions unless otherwise stated: 

Vh V Coil. I 
(V) (V) (e) 6.3 V Helix + 100 2  

Coll. Magnetic Field 
see page 6. 

K1001 Test Test Conditions 't' Insp. Sym- Limits 
Units 

Min. Max. Max. % Level bol 

GROUP A 

Heater Current Vh. only, Note 1. 100% Th 0.33 0.4 A 
Helix Voltage i00% viva 0 290 V 
Helix Current 100% Thal - 5 uA 

5J.6.1 Gain Note 2. with input 
signal at -40 dBm 
level 

100% 25 36 dB 

R.F. Stability Note 3. 100% - No oscillations - 
Detected. 

53.6.4 Noise Factor Note 2. Compared to 
thermal noise at 

100% N.F. - 7.5 dB 

290°K 

53.6.7 Note 2. 100% - - 2.0 - V.S.W.RTnput) 
V.S.W.R. Output) Note 2. 100% - - 2.5 - 

GROUP B Note 7 

Saturation Test Note 4 Frequency 1.0 II - - 3 dB 
1300 Mo/s 

GROUP C Omitted 

GROUP D Note 7 

53.6.5 Cold Attenuation Frequency 1300 Mc/s 46.5 I - 40 - dB 

GROUP E Omitted 

GROUP F Note 5 & 7 

Life Test 

Test point 1000 hr. I Coll = 200/uA 6.5 IC - - - - 

Gain As in Group A 25 36 dB 

Noise Factor As in Group A - 7.5 dB 

cv6i06/1/3 



CV 610 6 TESTS Cont'd Page 4 

K1001 Test Test Conditions AQL Insp. 
Level 

Sym-
bol 

Limits 
Units 

Min. Max. 

GROUP G Notes 6 and 7 

Note 2 

No voltages 

As in Group A. 

i00% 

iota% 25 36 dB 

Electrical retest 
after 14 days 
holding period 

Inoperatives 

Gain 

NOTES 

1. The heater current shall be measured not less than 2 minutes after application 
of heater voltage. 

2. Tests shall be performed at 1200, 1300 and 1400 Mc/s. 

3. The input waveguide shall be short circuited and the output waveguide mismatched 
to a not less than 10:1 at 1300 Mc/s, and terminated by a matched 
crystal detector connected to the vertical deflection plates of an oscilloscope. 
The helix and collector voltages shall be swept at 50 c/s by a waveform of 100 
volts peak to peak amplitude, and the horizontal deflection plates of the 
oscilloscope swept in the same phase and frequency. The helix voltage is then 
adjusted to obtain a symmetrical trace on the oscilloscope. The sensitivity 
of the test circuit shall be that necessary to provide visible valve noise output 

4. Measure the gain as in Group A test with a large interference signal at 1400 
Mo/s of amplitude -40 dBm also applied to the input. The measured gain of the 
1300 Mc/s signal shall not differ from that obtained in the Group A test by 
more than 3dB. 

5. The minimum sample size shall be according to the following table 

Sample size 
Lot size 

Normal Reduced 

2-15 2 1 
16 - 40 3 2 
41 - 110 5 3 
111 - 300 7 4 
301 - 800 10 5 

4 

801 and above as 101001 App. XI Table IIIB 

The Manufacturer may test additional samples at his discretion. 

Reduced Inspection shall be permitted after 10 consecutive lots have been 
accepted. 

6. The lot shall be held in store for at least 14 days and shall then be tested 
for Inoperatives and Gain. If there are no failures the lot shall be accepted. 
If there are failures in either of the tests given the lot shall be held for a 
further 14 days and then retested. The lot shall be rejected if there are any 
further failures. 

cv6iG6/1/4 



Page 5 NOTES ContS CV 6106 
7. Where production is at a low rate, and consists of less than 25 per month, the 

lot size shall be considered as consisting of a month's production for the 
purpose of determining the sample size required by this specification for 
test purposes. 

CV6106/1/5 



1.090 
MAX. DIA. 18.160 

MAX. 

01313 CTRS. 

OUTLINE 

1.300 
MAX.  — MAX. ' 

INTERNATIONAL i  
OCTAL BASE 

21.250 
1:362 

21.250 
t•312 

r 

COAXIAL JACK 
CONNECTORS  
Witioni~41FC 

litftr4sga,t3 ale IMQ Ccab 

0.250 
'1'4305 DIA. 

INPUT CONNECTOR 
INDICATED by A 

BLACK BAND. 

ALL DIMENSIONS IN INCHES. 

CV6106 PAGE 6 
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AXIAL MAGNETIC FIELD 
STRENGTH IN GAUSS. uu 

RECOMMENDED MAGNETIC FIELD DISTRIBUTION 

4 

6 

B 

D 

2 

4 

6 

3 
0 100 200 300 400 SC 0 

• 
• 

• •• 

• 

• • 

GUN 
SOLENOID 

HELIX 
SOLENOID 

PAGE 7 CV6I06 
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TYPICAL 
NOISE/VOLTAGE CHARACTERISTIC 

FREQUENCY 1 • 3 Gcis HELIX VOLTAGE 260 V 

COLLECTOR CURRENT 1501.1A 
) 

1 

i ....*"*".....7 

0 20 40 60 80 I00 
GRID 3 VOLTAGE IN VOLTS 

5 

CV 610 6 PAGE 8 
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';e 1 (.1o. of pages:- 7) 
MIYISTRY OF TECJAOLOGY - DL2LD/R2.E 

Valve Electronic CV6107 
Specification iantech/CV6107 
Isue 2A dated December 1960 
To be read in conjunction with 1,:1001 eycludinc 
clauses:- 5.2,5.3,5.5,5.6,-).5„5.12, and 11.42 

SECURITY 
Specification Valve 

Unclassified unclassified 

Indicates c.lango 

TY2E OF VALVE .,. Monitor diode, note A 1..ARKING- 
CA12,A)DE - Indirectly heated As in k10(1/4. 
_J-,oTUTY2E - VA 923/C B5.510 

111,1I-rG Co_T_LOTIoN6 
i':on-simultanecus See drawing on pace 5 
All limiting values are alsou,s, Locating collar:- 
iot for inspection purposes 

ctes 
neater and cathode 

initial heater voltage, volts r.m.s. 6.34.7 n Lad Cap:- Heater 
Heater current for Vh.6.3,Amps r.m.s. 1.2 Centre contact:- Collector 
Frequency range, GEz 
Ma,:. 

2.7-3.2 C 
E-D CAP 

peak power input k 
Max. mean input power 

o 
max. ambient temperature C 

20 
10 
70 D 

K10oi/A1/D5.1 
DL.E, SJ_O.L S 

,..ax. pulse length ttS 15 E pee page 5 

N021,S end DATA 

A. The valve, as detailed on page 3 is normally used in a waveguide nolder 
the arrangement being a waveguide-coaxial transistion into the distributed 
diode, and a coaxial load terminaton after the distributed diode. 

B. For maximum life the heater voltage shall be adjusted, when the valve is 
running with an di' input, to a value betwe,m 10/, ant 20/0 above that required 
to maintain the diode output. A tareshold _e=ater volt-ge will be found which 
will just maintain the pulse output at the level obtained with 0.3 volts 
heater. Heater voltages below tais will cause the pulse amplitude to sinK to 
lower tr.an the initial level. 

C. 2,- using suitable mounts, the diode will operate over the range 2.5 to 
1.55 Oz. 

D. Tee mount snail be positioned to allow free convection of air about the 
load. 

E. In certain circumstances ths mayimum pulse length may be eyceeded. 

F. The IATU Stock winoer is 5960-99-037-264. 

CV6107/2A/i 



Page 2 CV6107 
TESTS 

To be performed in addition to those applicable in K1001. 

Tests shall be performed after a minimum holding period of 168 hours. 

Test Conditions: Unless otherwise stated:— 
VP: = 6.3V r.m.s. 

The heater shall have been on for at least one minute before each measurement is 
made. 

Insp 
Level 

AQL Test 
No. 

Test Test Conditions Unit 

00% GROUP A 

Heater Current 

V.S.W.R. 

Sensitivity 

A rims 

ratio 

1.3 

1.3 

1 

2 

3 

1.1 

235 

250 

290 

No heater. Note 1. 

Notes 2 and 3. 
(a) f = 2800 1-25MHzl

_i
n 

 

(b) f = 3100 ±25MHz 
appropriate approved mount. 

In accordance with the 
outline drawing on page 5. 

305 
Wpk 

Wpk 

4 Mechanical Dimensions 

GROUP B  omitted 

II 5.5 
4 
4 

Note 4. 

Note 5. 
5 
6 

7 

GROUP C  

Collector Current 

Emission 
35 
1.5 

8.8 
Diode Output for 
Heater Run 

A 

Vpk 9.2 4 Notes 2, 6 and 7. 

GROUPS D and E  omitted 

8 

9 

GROUP F 

Heater Cycle Life, 
500 hours Note 

8 

Arms 

% A 

% A 

1.0 1.4 

Note 16 
— 10 

One cycle to consist of 
3 minutes at Vh = 7 ±0.1Vrms 
and 3 minutes off. Note 9. 

As in test (1) 

Ia = 40mA d.c. Note 9. 

As in test (5) 

As in test (6) 
As in test (3) 

No voltages. Notes 9 and 10. 

As in test (3) 

- 10 

Note 
8 

Note 

- 10 

Post Test End Point  

Heater Current 

Cathode Life 1000 hours 

Post Test End  Point 

Collector Current 

Emission 

Sensitivity 

Shelf Life 3 years 

Post Test End Point  

Sensitivity 

10 
11 

Note 16 
— 10 

GROUP G  omitted 

CV6107/2A/2 

Limits 
Min la x 



Page 3 CV6107 
TESTS (cont'd. 

... 
Test 
No. 

Test Test Conditions 
Insp. 

Level 

AQL Limits 

Unit % Min. Max 

GROUP V Q.A. 

11 Operational Life 1000 hours Notes 2 and 7. 
Post Test End Point Note 16 

V.S.U.R. As in test (2) - 10 % 

Sensitivity As.in test (3) - 10 %A 

Collector Current As in test (5) - 10 %A 

Emission As in test (6) - 10 %.66 

Diode Output for Fester Run As in test (7) - 10 % A 

12 Shock No voltages. 
Acceleration = 6g 
Duration 10 mS. 
Note 12. 

Post Shock Note 15 

V.S.W.R. As in test (2) - - 
Sensitivity As in test (3) - 
Collector Current As in test (5) - - 

Emission As in test (6) - - 

Diode Output for Fester Run As in test (7) - - 

13 Power Input (1) Note 13. 

14 Power Input (2) Note 14. Note 14 

I 

cv6107/4/3 



CV6107 Page 4 

Notes 

1. The r.f. match shall be measured with the valve cold over the frequency bands 
2.7 to 2.95GHz and 2.95 to 3.2GHz in the two appropriate approved holders. 

2. The valve shall be tested in an approved test rig as shown on page 7. at a 
minimum p.r.f. of 250 pps and pulse duration iggs tlOS. Sensitivity shall be 
measured by setting the pulse output of the monitor diode to 9V ±1% across 
a 68 ohm t1% load. The observed output pulse shall be trapezoidal and the 
time of rise and fall shall be an insignificant fraction of the pulse duration. 
The p.r.f. shall be measured or otherwise deduced and the pulse duration 
between the half power points shall be measured and the peak power calculated 
from the following:- 

peak power 
mean power 

 

pulse duration x p.r.f. 

3. The manufacturer may carry out this test as many times as he wishes. All 
results must be recorded and the average must lie between the specified limits. 
If the manufacturer is required to retest valves the procedure given in 
Note 2 shall apply, without reference to previous results. 

4. The current which flows through a total resistance of 3ka ±2% connected 
between cathode and collector shall be measured. The current shall flow into 
the collector. 

5. A pulse voltage 1*S minimum and minimum p.r.f. 250pps shall be applied 
between collector and cathode. The voltage amplitude of the pulse, which shall 
not exceed 700V shall be adjusted for emission which shall be equal to, or 
greater than, 1.5A over the whole of the pulse. 

6. The heater shall be reduced in steps by 0.55V ±0.05 volts per step and the 
valve run at each step for 10 seconds. ahen the step is reached:at which the 
amplitude falls, the heater voltage shall immediately be raised by two steps. 
The diode output shall be measured across the same load as in test (3). 

7. At the discretion of the manufacturer, tests shall be performed at either 
frequency range. 

8. Two percent of production shall be tested. 

9. Test is for information only. Apy failures to be reported to the Qualification 
Authority. 

10. The post test end point measurement shall be made at the following intervals:-
6 months, 12 months and 3 years. 

11. One tube shall be submitted to shelf life test every three months during a 
production run. 

12. The valve shall be mounted in wax in a box of square cross section. Three 
shocks shall be applied to the locating collar and along the cathode axis and 
three shocks shall be applied in one direction perpendicular to this. 

13. The valve in an approved mount shall withstand a peak power input of 20k# 
minimum, with a pulse duration of 1.9 t0.2µS at 500pps at any frequency 
within the range 2.7 to 3.7GHz, at the discretion of the manufacturer. The 
valve shall be running during the test. 

14. ffith the test rig defined in Note 2 but with a pulse duration of 1510, a 
sensitivity test, either test 3a or 3b, at the manufacturers discretion, 
shall be repeated to the same limits. 

15. The initial test limits in Group A or Group C shall apply as appropriate. 

16. The limits apply to the allowable change in the measured parameters from the 
initial pre-test measurement. 

CV6107/2A/4 



SLOT 
0.063 t 0.003 

, O 380 MAX. RADIUS 
CONCENTRIC WITH 

V niEglielli IOW 

CONTOUR AT DISCRETION 
OF MANUFACTURER 
PROVIDED IT 15 WITHIN 
DOTTED SURFACE. 

0.280 
0.330 
MIN. 

MAX. 

OUTLINE DRANING 

END CAP TO 
K 1001 /Al/D5. I  

A DIA. OF 0.435 I._ °0.0°°,31, SHALL 

BE MAINTAINED BETWEEN 

THESE PLANES 

COLLECTOR 

0.491 
A DIA OF 0 490 SHALL 

bE MAINTAINED BETWEEN 
THESE PLANES. DETAIL ON 
THIS SIDE AT DISCRETION 
OF MAN' PROVIDED 0.499 
DIA. NOT EXCEEDED, 

LOCATING 
COLLAR 

• 187 
• 2a0 

O I2S MIN. 

0.428 DIA. MAX, 

DETAIL OUTSIDE PLANES 
AT DISCRETION Of 
MANUFACTURER PROVIDED 
DIA. OF 0.436 NOT EXCEEDED. 

10•75 MAX. 

11•40 MIN. 

IS•6 •1: 0•13 

THE VALVE SHALL BE TESTED FOR CONCENTRICITY 

BY ROTATING THRO'  360.  IN SLOT OF CONCENTRICITY 

GAUGE ON PAGE 7 DR 611411•04* APMVICO 411.014)46. • 

0.428 DIA. 
MAX. 

REF. PLANE. 

ALL DINTENSIONS IN INCHES 
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CONCENTRICITY GAUGE 
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SCHEMATIC OF APPROVED TEST RIG. FOR MONITOR DIODE 

DIODE UNDER 
TEST 

S BAND WAVEGUIDE 

DIRECTIONAL COUPLER 

LOAD 

APPROVED HOLDER 

THERMISTOR 

Page 7 CV6107 
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TYPE OF VALVE - Cathode Ray Tube 'A' Scan NARKING 

DEFLECTION - Electrostatic Symmetrical or 
Asymmetrical See K1001/5 

FOCUS - Electrostatic 

BULB - Glass Internaloonduotive coating 
BASE 

SCREEN - BY8 312F 

PROTOTYPE - 16468, 

CONNECTIONS 

RATING AND CHARACTERISTICS 

All limiting values are absolute 1. Grid 

Note 2.  
3.  

Cathode 
Heater 

Heater Voltage 6.3 44 Heater 
0.6 A 5.  Anode 2 

Max. Anode 1 voltage kV 2.5 6.  Internal Coating 
Heater Current 

LV1 

Max. Anode 2 Voltage kV 2.0 7.  Anode 1 
Max. Anode 3 Voltage kV 6.0 8.  Deflection Plate 
Max. Negative Grid Voltage (V 200 B 9.  Deflection Plate 
Max. Heater-cathode Voltage 100 10.  Anode 3 

11.  Deflection Plate 
12.  Deflection Plate TYPICAL OPERATING CONDITIONS 

Anode i Voltage (o
r 

 
Anode 2 Voltage 830 yaMBNSIONS 
Anode 3 Voltage (v)  3.75 
Sensitivity x plates 377'e .24"-4, (ffisiv) 

See drawing on Page 5 
C2Z°°V 3 

Sensitivity y plates 34.-4,(am/v) 229 
Va3 

NOTES 

A. Alternatively, 0.3A 

B. The grid must never become positive with respect to the cathode 

C. Joint Service Catalogue No. 5960-99-037-2996 

h
 tte
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a
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t
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Pap i (No. of pages 5 ) 
MINISTRY OF AVIATION - DLRD/RRE VALVE BractRolacCV6109 

Specification MOA/CV6109 SECURITY 

Issue i dated 18th June, 1962 Specification Valve 

To be read in conjunction with X1001, B8448 and 281409 Unclassified Unclassified 

indicates a change 

(40649) cvtio9/0 



CV6109 
To be performed in addition to those applicable,  is 101001 Page 2 

TEST CONDITIONS 

Va3(kV) Vat 

3.75 Optimum Focus 

be asymmetrical 

VS1 (k7) 7h (v) -vg(v) 

1.4. 6.3 adjust 

The x and y deflection voltages shall 

E1001 
Ref. TEST AQL 

% 
Insp. 
Level Symbol 

Limits 
Units TEST CONDITIONS 

Yin. Yaz. 

5A.1 General Inspection No Voltages 100% 
See drawing on Page 5 

51.2 Loose Particles No Voltages 100% 

513.1 Insulation 100% 

513.2 Grid Insulation RiS = 5141 100% 100 % 
Increase in 
Voltmeter reading 

5a5.5 Heater-cathode Vhk = ± 100v 100% Ihk 50 /uA 
Leakage current 

Heater Current Note 3 ioog Ih 0.54 0.66 A 

51.10 Negative Grid cut 
off Voltage (V1) 

No deflection 100% V 
8 

20 50 V 

51.8 Negative Grid 
Voltage (V2) and 

Raster scan of con- 
venient sire. Adjust 

100% V 
8 

RECORD V 

Cathode Current Vg for light intensity 

of .015 candela through 

100% /k 150 /uA 

C2 filter. The beam 

current shall increase 
over the grid voltage 
range V1 isoV2. 

Grid drive (V1.42) 100 V
g 

20 V 

51.12 Useful screen area y direction 
x direction 

100% 35 
125 

ma 
ma 

51.17 Persistence measured 
as decay time to 
1% brightness 

With a raster of con- 
-venient sire and a 
luminence of 2 foot 
lamberts when viewed 
through a C2 filter or 
equivalent. 

100% 8 Sees. 

51.7 Focus, line width 
at centre of trace 

With Vg adjusted to the 
value given in 51.10 
above, the grid is pulsed 
with a square waveform, 
p.r.f. 100 p.p.s. dura-
tion 100 ,uSecs and 
amplitudA equal to the 
value V1 minus V2 as 
above 

100% - 0.8 ma 

CV6109/1/2 



Page 3 

TESTS (Contd.) C V 6 I 09 

71001 
Ref. TEST TEST CONDITIONS 

AQL 
% 

Insp. 
Level 

Symbol 
Limits 

Units 
Min. Max. 

Anode 2 Voltage Optimum Focus, other 
conditions as above 

100% 750 900 V 

5A.11 Spot Position 100% - 7.5 mm 
.1 and displacement 

Deflection Sensitivity 
x plates 6.5 IB S 00 1122 mm/V 

x  Va3 Va3 

y plates S 1100 1422 matV 
Y Va3 Va3 

0rientatioh of 
Deflection Axis 

x axis relative to 230 
axis on drawing page 5 

100% -2°  +2°  

Angle between x and y 
deflection axes 

10096 88°  92°  

Orientation of No Voltages i0096 +100  
Base axis to axis 

771 

Trapezoidal Minimum area of scan 
Distortions 100 mm x 30 mm 6.5 lB 
1) Angle between 

adjacent sides 87o 93o 

2) Angle between 
opposite sides 

177o 183o 

Screen Blemishes 
Stones, Bubbles 
and Screen defects 

Defooussed raster to 
cover useful screen 
area. Vg adjusted 
for convenient light 
intensity 
Note 1 

Max. sire of any 
blemish - 1 mm 
No. of blemishes 
between 0.25-0.6 mm - 10 

No. of blemishes 
between 0.6-1.0 mm - 5 

11.5 Vibration QA 

5A.13 Capacitance No Voltages 6.5 IC 

Each x plate-all Cx-all 10 0 
Each y plate-all Cy-all 10 pF 
Grid-all Cg-all 9 pP 
Each x plate Cx-y 3.5 pF 
Each y plate 
Cathode - all 

Ci-all 7 P, 

5A.21 Resistance to 
External Pressure No Voltages 

LIFE To be specified Note 
2 



CV6I09 Page fF 

NOTES 

1. If two blemishes are separated by a distance not greater than the maximum 
dimension of the largest blemish in a group then the group of blemishes 
shall be considered as one blemish of dimensions equal to the maximum 
overall dimensions of the group. 

2. One tube per lot shall be tested, further conditions to be determined. 

3. Limits of 0.27A to 0.33A apply as alternative. 

06109/1 



61-Th 5 

600 RAD1:50 600 RADtso 

6611 5 

151's  

6 RAD 

6 
71 

15.5 
15 RAD OM. 

175 -T4 

400 RAD.NOM 

10 MAX. 

57 Ts 

6•I MAX 
4 SHIN 

55 DIA.T5 

17.7 
MAX 

1111 lir 
12 PINS SPACED 26•  

1102.  
PITCH CIRCLE 

DIA. 

40•  
AXIS 

ALL DIMENSIONS IN I4MS UNLESS OTHERWISE STATED. 

52 MAX DIA. 

B 12 F BASE 

CV 6109 Page 5. 
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THIS VALVE MAY BE RADIO ACTIVE 113 C hANS.S. k (Se ot, p m,Lax )(y) 

Page 1 (No. of pages 5) 
MINISTRY OF AVIATION - reaDARE 

Specification MOA/CV6110 SECURITY 

Issue 1 dated 9th March, 1962. Specification Valve 

To be read in conjunction with K1001 Unclassified Unclassified 

indicates a change 

TYPE OF VALVE: Microwave Gas Switch (Pre TR Tube) 

ENVELOPE : Silica 

PROTOTYPE : VX9230 

MARKING 

See K1001/4 

DIMENSIONS 

RATING See drawing on Page 5 

Not to be used for test purposes 
All limiting values are absolute MOUNTING POSITION 

Any (Note C) 
Note 

Operating Frequency Range (kMo/s) 2 A 
PACKAGING 

Max. Peak Power Input (MW) 6 B See K1005 

Max. Mean Power Input (kw) 12 B JOINT SERVICES CATALOGUE 
NUMBER 

MAX. Pulse width (ps) 10 Mr: 99 037 3120 

NOTES 

A. The valve may be used in a suitable waveguide mount at any frequency in this 
range. The bandwidth and matching are determined by the design of the mount. 

B. The quoted power is that which is measured incident on a balanced duplexer 
where two valves are each operating across both arms of the duplexer. 

C. The hole through which the tube is mounted should be 0.5603"/0.5606" dia. 

TYPICAL OPERATING CONDITIONS 

Primary Switch at 3 kMc/s. Phase Shift Duplexer 

Two tubes may be used side by side in a mount having a Q of 2.3 and an inser-
tion loss of less than 0.1 dB (Drawing No.RR/C252285). With a 101us pulse and 
peak and mean powers of 12 MW and 24 kW respectively the recovery time of 3dB is 
approximately 200/us and the arc loss 0.05dB. The leakage power will depend on the 
Characteristics of the waveguide circuit and in general will be about 30dB down on 
the incident power. The life expectation is several thousand hours. The recovery 
time is less for lower mean powers or shorter pulse widths. 

Primary Switch at 3kMc/s. Balanced Duplexer 

The tubes may be operated in the same mount in a balanced duplexer. In this 
case the maximum peak and mean powers are reduced by a factor of 2 and the recovery 
time and are loss arc the same as before. The leakage power is about 50dB down 
on the incident power. 

067441', cv6110/1/1 
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TESTS 

CV6IIO To be performed as applicable in K1001 
Page 2 

The valves shall be tested 
minimum v.s.w.r. looking outwards 
0.83 on any arm. 

Musec) 

1.9 :!..* 10% 

TEST CONDITIONS 

duplexer in WG10. The 
shall not be less than 

Freq.(kMo/s) 

3.000 ± 0.5 

in an approved balanced 
from the balanced duplexer 

Du 
0.00095 

K1001 TEST TEST CONDITIONS AQL 
% 

Insp. 
Level 

Sym.. 
bol LimitsUnits 

Min. Max. 

GROUP A 

5H.4. Firing Power Adjust r.f. input power 100% - 50 kW 
2.8 from a low value until 

valve strikes. 

Note 1 

5H.4. 
2.5.1 Recovery Time Peak power input = 

150kW ± 10 
1000 32 48 iusecs 

to 3 dB 

Notes 1, 2, 3 and 4 

GROUPS B AND C OMITTED 

5H.4. GROUP D 
1.3.2 v.s.w.r. Notes 5,6 and 10 6.5 I 

Frequency 

(1) 2.800 ± 0.005kMc/s 0.96 -- 

(2) 2.700 ± 0.005kMc/s 0.60 0.75 

(3) 2.900 ± 0.005kMc/s 0.60 0.75 

GROUP E Note 7 10% 

7.1 Glass strain No Voltages 

11.3 Fatigue No. Voltages 

Frequency any within 
range 40-200 c/s 
Min. peak acceleration 
= 5g Duration = 64hrs. 

Note 8 

11.4 Shock No Voltages 
Hamner angle = 30°  

CV6110/1/2 



 

TESTS (Contd.) Von Page 3 

  

K1001 TEST TEST CONDITIONS 
AQL 
% 

) 

Ins p. 
Level 

Sym-' 
bol 

1 
Limits 

Units 
Min. Max. 

GROUP E (Contd.) 

5H.5. 
2.3 Temperature No Voltages 

Cycling Three cycles tetween 
-40°C and 100 C 

Post Fatigue Shook 
and Temperature 
Cycling Tests Breakdown 

Breakdown Power As in Group A — 50 k1 

GROUP F OMITTED 

GROUP G 

Re-test after 28 days 
Holding period (Note 9) 
Breakdown Power As in Group A 1 100% - 50 le51 
Recovery time As in Group A 1 1000 32 48 )us 

NOTES 

1. The power measured or quoted 
duplexer. 

shall be that which is incident on the balanced 

2. The valve shall be moved up and down in the duplexer through all positions for 
which the accurately dimensioned section of the valve is completely through 
both waveguides. 

3. Measurements shall be made at various positions following rotation of the valve 
in the mount. 

4. The power shall be applied for at least one minute immediately before this 
measurement is made. 

5.  This test shall be performed with the valve fitted into 41'4 6 --'4 144"1 - 

. \ 
t • 

INit‘g,)6‹-rAtva" 
• • 5 or- 

rock_ A &don4Q4...4! NZT:(13171-7RC &Dims 
1,00/4 savti IQ-RI C .Q.6 4-145 ,0--01-1 

6. Valves shall be tested in pairs selected at random. 

7. The sample size used for the purpose of the tests contained in Group E shall 
comprise of 10% of the lot size taken to the nearest whole number above the 10% 
value. Where the production rate is less than 25 per calendar month, a lot 
shall be considered as the total production of that month. 

The criterion of acceptance shall be that there shall not be more than one 
failure in any ten consecutive samples tested. During the initial period of 
any contract following a non-production period exceeding six months, valves 
may be despatched without awaiting the cumulation of the ten samples provided 
that the results of tests made do not preclude acceptance under the criterion. 

CV6110/1/3 
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NOTES (Contd.) 

Where rejection is incurred production shall cease and the approval authority 
informed. 

The manufacturer may, at his discretion, test additional valves or apply more 
than one test to each sample. 

At least half of the samples taken for Group E shall be subjected to the 
mechanical tests. 

8. The valve shall be vibrated in the horizontal plane only. 

9. This test shall be performed in place of life tests. 

10. R.F. power not to exceed 100MW. 

0116110/1A 
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Specification AD/CV6112. 

Issue No. 1 dated 25.5.62 

To be read in conjunction with K1001 and B.S.1409 

SECURITY 

i 

Valve 
Unclassified 

Specification 
Unclassified 

RATING BASE 

A 

B 

C 

C 

D 

6.3 

0.7 

2.0 

10 

24. 

680 

3000 

15 

700 

2 

26.5 
to 
40.0 
10 

450 

TYPE OF VALVE 

CATHODE  

ENVELOPE 

PROTOTYPE 

Voltage Tuned Oscillator (Q Nand) 

Indirectly heated. 

Glass enclosed in a metal shell 

VX 7140 

MARKING 

See K1001/4 

Ser. No.  

(All limiting values are absolute) 
NOTE 

Flying lead with terminals 
J.S. Cat. No. 5940-99-940-0053 

DIMENSIONS  

See Drawing on page 6. 

NOTES 

See page 2. 

Lead 
Colour 

CONNECTIONS  

Electrode 

  

Yellow Heater-Cathode 
(Note G) 

Brown Heater 

Green Grid 

Blue Anode 

Red Delay line and 
Collector 
(Note D) 

Power output via Waveguide 
size No. 22 using Coupler 
Inter-Service Cat. No. 
Z830018. Note H. 

Solenoid: Note J. 

Heater Voltage (Nom.) 

Max. Heater Current 

Max. Heater Current Surge 

Max. Solenoid Current 

Max. Solenoid Voltage 

Min. Delay line Voltage 

Max. Delay line Voltage 

Max. Cathode Current 

Max. Anode Voltage 

Max. Anode Current 

Minimum Total Tuning Range 

Min. Power Output 

Max. Negative Grid 1 Voltage 

(V) 

(A) 
(A) 
(A) 
(v) 

(V) 
(V) 

(mA) 
(V) 
(mA) 

(kmm/m) 

(leMo/s) 
(mW) 

(V) 

Page 1 (No. of Pages 7 ) 
CV6I12 

VALVE ELECTRONIC  
ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 

(40641) CV6112/1/1 
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NOTES 

A. The h.t. voltages shall not be applied until at least two minutes 
after the application of the heater voltage. In all cases the solenoid 
and delay line voltages must be applied before the anode voltage. 

B. The magnetic field required to collimate the electron beam is 
provided by a solenoid which is an integral part of the valve. The 
recommended value of the current to be taken by the solenoid is tote shown 
on data sheets provided by the manufacturer. It is recommended that a 
current stabilised solenoid supply be employed. 

The value of this current must be 9.0 Amps for which a d.c. supply 
voltage of 16 V min. to 24 V d.c. max. is necessary. If the variations 
of the solenoid current (including transients, temperature effects etc.) 
are greater than + 0.05 Amps about the stated value, then variations in 
the output frequency can be expected, accompanied by variations in power 
and noise output. 

Stray magnetic fields from any source, can, if sufficiently strong, 
affect the performance of the valve. 

The field strength of such magnetic fields should not exceed 30 gauss 
at the surface of the solenoid to avoid any effects. 

C. In all cases the solenoid and delay line voltages must be applied 
before the anode voltage. 

D. The delay line and collector are connected inside the valve and 
therefore, "delay line current" includes collector current. 

The valve has been designed for forced air cooling from an axial 
flow fan and requires an airflow of 25 c.f.m. With this amount of airflow 
the valve will operate in ambient temperatures up to 55 C. 

A fan designed to produce 53 c.f.m. at 0.13 in. total w.g. with an 
impellor diameter of 3.9 in. will deliver the requisite amount of air. 

The airflow must be sufficient to limit the change in solenoid 
resistance to a factor of 1.4 above its value at 20 C. 

The valve is tuned by varying the delay line voltage (Vdl). The 
relationship between frequency and delay line voltage is approximately as 
shown in Fig. 1 on page 7. The valve oscillates at a frequency of 
26.5 kMc/s at a delay line voltage not lower than 6801T, and at a 
frequency of 40.0 kalcie at a delay line voltage not higher than 2750V. 

One limb of the heater and the cathode are connected together inside 
the valve. 

The waveguide output coupler is electrically connected to the 
solenoid shell but is isolated from the delay line of the valve. This 
permits the valve to be operated with either the line or the cathode at 
earth potential. 

The solenoid shell should therefore be connected to earth potential. 

The insulation resistance between all electrodes and the solenoid 
shell with 4 kV d.c. applied at N.T.P. shall exceed 100 megohms. 

The connections to the solenoid are made to a two pin plug type 
A.P.208600 attached to the metal shell of the solenoid. Pin A is 
connected to the solenoid and to the shell. Pin B is connected to the 
solenoid only and should be connected to the positiVe side of the 
solenoid supply. 

K. The Joint Service Catalogue No. is:- 5960-99-037-3123. 

CV6112/1/2 
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CV6I12 

   

To be performed in addition to those applicable in K1001, and in the 
specified order unless otherwise agreed with the Inspecting Authority: 

Test conditions, unless otherwise stated:- 

V, V V I solenoid Cooling V.S.W.R. 
(V a.c.) (t) 03 

(A d.c.) 
6.3 Vo (See Note 1) 0 9.0 (See Note 2) (See Note 3) (2.0 : 1 

Test 

e 

Test Conditions 
NO. 

Tested Symbol 
Limits 

Unit 
Win. Max. 

a Heater Current Vd1 = Va ''' 0 
100% Ill  0.3 0.7 A 

(After 2 minutes) 

b Oscillation at 26.5 Adjust V for 
26.5 kMc. 
Note 5, 6 & 7 
(Record) 

100% 

I'd' 
Ia 
Po 

680 
- 
10 

880 
2 
- 

V 
mA 
ml 

klic/s 

(i) Delay line 
voltage. 

(ii) Anode Current 
(iii) Power Output 

c Oscillation at 33.0 
Adjust Vdi for 33A 

kft/s. 
Note 5. 
(Record) 

(iv)
a 

100% 

v 
Al - 
ir 

I 
Po 

1260 
- 

- 
10 

1480 
13 

2 
- 

V 
mA 

mA 
fa 

kMc/s 

(i) Delay line 
voltage. 

(ii) Cathode 
current 

(iii) Anode current 
Power Output 

d Oscillation at 40.0 Adjust Vdi for 40 
kMc/s. 

Note 5. 
(Record) 

100% 

Vdl 
Ik 
Ia 
Po 

2350 

- 
- 
10 

2750 

15 
2 
- 

V 

mA 
mA 
mW 

kMc/s 

(i) Delay line 
voltage. 

(i9 Cathode Current 
(iii Anode Current 
(iv) Power Output 

e Anode Cut-Off Adjust Vdi over 
range given by 
tests b(i) and 
d(i). Va = 0 
Notes 8 and 5. 

100% 

Po - 0 mW Power Output 

f Grid 1 Cut-Off Set V = -300V 
g1 

Adjust You over 
range given by 
tests b(i) and 
d(i). 
Notes 5 and 8. 

100% 

Po - 0 mW Power output 

CV6112/1/3 
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Test Test Conditions Tested 

limits 
Units Symbol 

Min. Max. 

g Stability at Vdi adjusted to 
test frequencies. 
Note 5. 
I solenoid set at 
9.0A d.c. and then 
altered by ± 0.05A 
d.c. in turn. 

Q.A. 

Po 
AF 

10 
- 

- 
10 

el 
Nc/s 

26.5 klc/s 
30.0 kito/s 
33 kNo/s 
36.5 kdc/s 
40 kNo/s 

(i) Power Output 
(ii Freq. Deviation 

h Frequency Pulling Adjust Vdi for 

test frequencies. 
Note 5 and 9 

100% 

AF - 40 Mc/s 
At 26.5, 33.0, and 
40.0 kft/s. 

i Grid Insulation Val = 2750V 

V = -450V 
g1 

100% I 
g1 

- 40 /uA 
Grid Current 

j Insulation No operating 
voltages. 
4kV d.o. applied 
between teat 
electrode and 
shell of valve. 

100% 

Rdl 

Itgl 

R 
Ra 

100 

100 

100 
100 

- 

- 

- 
- 

I ohm 

N ohm 

N ohm 
N ohm 

Resistance 

(i) Shell to delay 
line. 

(ii Shell to Grid 
(iii Shell to Cathode 

Heater. 
(iv) Shell to Anode 

k Life Adjust Vdl for 33.0 

klc/s. 
Note 5 and 10 

Q.A. 
and t 
 Po 

t'1
.
00 
5 

- 
— 

Hour 
WI (9 Time 

Power Output (ii 

NOTES 

1. Vo which must be within the limits 200-450V d.c., must be quoted on the 
data sheets supplied with each valve. Vo is a single fixed value of Va 
with which I, = 10 mA when VA, is set for output at a frequency of 
26.5 kft/s, The other opera-Mg conditions beings Vh = 6.3V. 
I solenoids as recommended by the manufacturer. V - O. 

gl 
2. The solenoid current shall be 9.0 amps (stabilised to within ± 0.05A). 

3. The valve must be air-cooled, the air - at ambient temperature - must be 
fed into the Air Input provided. Air flow should be not less than 
25 cu. ft/min. 

CV6112/1/4 
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4. Vibration tests (as agreed with the specifying authority) shall be 

carried out on the type approval samples, and a note on the performance 
of the valve under vibration conditions shall be included at a later 
date for the guidance of users. 

5. The frequency shall be set to within +114. 

6. The manufacturer is to supply, with each valve, a frequency versus delay 
line voltage (Val characteristic covering the range 26.5 - 40.0 kNo/s. 

There must be no frequency discontinuities over this range. 

7. The manufacturer is to supply, with each valve, a power output (Po) 
versus delay line voltage (v0.) characteristic covering the range 
of frequencies from 26.5 - 40.0 klicis. The power output shall not 
fall below 10 milrat any point in this range. 

8. The manufacturer is to supply, with each valve, a power output (Po) 
characteristic plotted against anode voltage (0 to Vo) and negative 
grid 1 voltage (0 to 300V) at the test frequencies 26.5, 33.0 and 
40.0 kNc/s. 

9. The pulling figure is the difference between the maximum and minimum 
frequencies recorded when a mismatch, placed in the output section 
is varied through all phases. The v.s.w.r. of the mismatch shall 
lie between 1.5 and 1.6 at each microwave frequency, but the 
manufacturer may, at his discretion exceed a v.s.w.r. of 1.6 during 
this test. 

10. The life of a valve shall be considered to be terminated when, at any 
frequency in the range 26.5 - 40.0 kNc/s, the power output falls 
belowra.5 mf, and the valve falls outside any one of limits specified, 
with the following exceptions:- tests b. c. and d. Po min. shall 

t) ber,5 ml; and Vo, as specified in Note 1, must lie within the limits 
200-700 volts d.c. The quantity of valves from production which 
are to be subjected to life tests, and the procedure to be adopted 
in the event of failure in life testing, will be decided by the 
purchasing authority. 

0V6112/1/5 
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P 

F 

2-2 BA ELONGATED CLR. HOLES 

2-2 BA CLR. HOLES 

WIG. COUPLING. 
INTER SERVICE. 
CAT. NO.2 830018. 

11 111 

ii i 
G 

DENOTES-c, OF WAVEGUIDE, 6 c OF 
CASING TO BE WITHIN± 114 IN 
THIS PLANE. 
NOM-BASIC DIMENSIONS ARE INCHES. 

C 

LEADS 
PLUG a 
PROTECTIVE 
CAP. 

FLYING LEAD CONNEXIONS.  
COLOUR MARKER. ELECTRODE. 

BROWN. HEATER. 
YELLOW HEATER CATHODE. 
GREEN. GRID NO. L 
BLUE GRID NO.2. (ANODE) 
RED. DELAY LINE. 

PLUG CONNEXIONS. 

PIN. A. SOLENOID AND 
SOLENOID CASE. 

PIN. B. SOLENOID. 

DIM MILLIMETRES INCHES DIM MILLIMETRES INCHES 
A 225,4 MAX. 8 718 MAX. J 73,0± 1,6 2 7/6  ± 1/16 
B 155,6 APPROX. 6 1/8  APPROX. K 27, 0 APPROX I 1/ 16 APPROX 
C 149,2 MAX. 5 ?/6 MAX. L 12,7± I6 1/2± 1/ 16 
0 136,5 MAX. DIA. 5318 MAX. DIA. 1.,4 6,4± &/16 114± 16 ,

1 E 133,4± 0,8 5 I/4 ± 1/32 N 12,7 ± 0,8 1/2  1.• /32 
F 69,7± 4,8 3 17/32 ± 3/ 16 P 2 5,4 ± 1,6 I± 1/ 16 
G 120,65±0,13 4- 750 ± 0-005 Q 3,18± 0,13 0.125± 0005 
H 95,3 ± 1,6 3 3/4  ± 1/ 16 U 610 APPROX 24 APPROX. 

O. 

DIRECTION OF 

AIR FLOW.  

2 PIN PLUG INTER  
SERVICE CAT. NO. 
Z 560050. 

OUTLINE DRAWING.  
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VALVE ELECTRONIC  CV6I13 IMNISTRY OF 

"Id 
SECURITY 1 Specificatim-ABON i Li S (itftii0A ti-----14V-kat2 iota 

Issue 1 Dated 28th January 1964 

To be read in conjunction with E1001, B8448 and 
BS14.09 

Specification Valve 

uNCLASSIFIED UNCLASSIYIEL 

indicates a change 

TYPE OF VALVE - Cathode Ray Tube 
DEMOTION - Magnetic 

Coating 

=E_% 
See K1001/4: AAA'S - Magnetic 

GUN - Tetrode 
BULB - Glass. Internal Conductive BASE 
SCREEN - 007 (Aluminium beaked) 

See BS 4424 B12A with short 
metal shell or approved 
alternative. 

PROTOTYPE - 1E1531 

RATINGS 

NOTES 

CONNECTIONS 
Absolute non-simultaneous and not for Inspectorate) 

Pin Electrode 
1 heater h 
2 grid g 
6 no connection 
7 no connection 
10 anode 1 al 
11 cathode k 
12 heater h 
Side anode 2 a2 
contact 

Beater Voltage V 
Heater Current A 
Max. Anode 1 Voltage V 
Min. Anode 1 Voltage V 
Max. Anode 2 Voltage (kV 
Min. Anode 2 Voltage kV 
Max. negative Heater-Cathode Voltage (V 
MAY. Beam Current ( ita 

6.3 
C46 
600 
250 
15.5 
9.0 
150 
50 

300 
15 
-150 
40 

- 
A 

Typical Operating Conditions 
SSE CONTACT 

Anode 1 Voltage (V 
Anode 2 Voltage (kV 
Max. Grid voltage for cut-off (V 
Max. Grid Drive for Ib a 50/uA (V 

See 264416 GT8 

DIMENSIONS 

See drawing on Paw 6 

..L__ 

CAPACITANCES 

12 
12 

Cg - all (max) (pF) 
- all (max) pF 

A. The heater may be 0.3A or 0.6A lumina]. 

B. Screen shall not contain Beryllium. 

C. The tube should be operated at its minima 

damage to the screen material. 

D. Joint Services Cat. No. 5960-99-037-3705 

NOTES 

useful brightness in order to prevent 

CV6113/1/1 

(222025) 
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Page 2 

(al—g) 

Vh(V) Vg(V) 
6.3 adjust 

An interlaced 405 line TV 

GENTRAL TEST CONDITIONS 

Vhk(V) Focus Coil 
0 See Note 7 
be used when required. 

Val(V) Va2(kV) 
300 15 

raster of convenient size may 

Limits 
K1001 TEST TEST CONDITIONS AQL Insp. Sym- 4, Unita 
Ref. 74, Level bol 

Min. Max. 
t 

5a.3.1 General Inspection No Voltages. 104; 
Dimensions See drawing on Page6 

6.3.2.2 Loose Particles No Voltages 1043 

:L

4.1 Insulation 104o 

A.4.1.2 Grid Insulation Vh = 7.0V 104; Ig /IAA 

. 

Leakage Current Vg = - 350V 
Rg = 3 M.ohms 

5A.4.1.3 Heater-Cathode Vh = 7.0V 
Leakage Current Resistor = 3M ohms 

Vhk = 175V 1044 Ihk - 30 Ai.t 
Vhk = 44.50V 104 Ihk - 40 '/uA 

Heater Current Note 1 1044 Ih 0.27 0.66 A 

5A.4.3 Negative Grid Cut- 
off Voltage Vg1 

No deflection 1000 Vg 60 
Rec• 

150 
d Vg1 

V 

Al Characteristic See Note 10 
511.4.4 Negative Grid Voltage 

Vg2 . 
Ib = 541A 
refozussed beam, 
scanned or deflected . 
off usable screen 
area. 

100;40 Record Vg2 V 

Note 2. II 

Grid Drive Vgl - Vg2 1041 20 40 V 

5A.4.2.1 Maximum Voltage Val = 450 Vg =-300 log; No Breakdown 
Va2 = 18kV 
Focus field as in Focus 
Test. Preheat Cathode 
2 mina. min. 

5A.4.2.3 Stray Emission As above. Vg = twice 100b No visible 
cut off voltage as in Stray 
Test 5A.4.3 

Dark Current Val = 300V 10* Ia2 - 5 /uA 
Va2 = 18kV 
Focus field as in Focus 
Test. Adjust Vg until 
spot just not visible. 



Page 3 TESTS (Continued) CV 6113 
K1001 
Ref. 

. 

TEST 

. 

TEST CONDITIONS 

- 

AQL 
% 

Insp. 
Level 

S ym-
boa. 

Limits 
Units 

Min. 
. 

Max. 

Microphony Focussed raster. 10Q% 
See Note 3 

Cathode Quality 
measured as  Val = 3)Ov 100% Ia2 measure pA 

Va2 = 2k7 Vg = 0 
K = Ia2 Raster 

Vg(cut off). Negative Grid cut-off 
voltage as in test 

100% K 2 - pA 
T 

511.4-3 

5A.4.5 Gas Test measured Val = 200V 100% - 2x104 

Ia2 Va2 = - 
Adjust Vg257 to give as ratio  

Ik = 400 pA min. 
Note 4 

5A.5.7 Focus 

Astigmatism of 
undeflected focussed 
spot 

Pulsed Spot 
Pulse Width = 0.1pSec 
p.r.f. = 100pps 

max. 
mains synchronised. 

100% - 20 % 

Amplitude Do = cut-off 
to 50pA 

- 
See Note 5 

5A.
5-
7.2.2 Line Width Pulsed Line 250mm. loa$ - 0.2 mm 

A Pulse width = 100pS 
Focus as in Astigmat-
ism test. 
Modulation pulses and 
deflection waveform 
synchronised. 
Note 9 

5A.5.7.3 Unfocussed Spot 
diameter 

No deflection or 
focussing 

10C% - 19 mm 

Grid pulsed from cut-
off by 100pS of 
amplitude Vg1 - Vg2. 
p.r.f. = 25 pps. max. 

5A.6.3 Useful Screen Area 10C% 250 - mm 
Diameter on geometric 
centre 

5A.6.4.2 Displacement of un- 
deflected unfocussed 
spot from geometric 
centre of neck 
projection to 
screen 

Focus off 
Raster off 

100% — 5 mm 

Neck Alignment Note 8 100% - 5 mm 

cy6115/1/5 



CV 6 I I3 TESTS (Continued) Page 4 

K1001 
Ref. 

TEST TEST CONDITIONS 
AQL 
% 

Insp. 
Level 

Sym-
bol 

Limits 
Units 

Min. Max. 

5A.5.1.1 Screen Efficiency Va2 = 9k7 1003 Ib - 8 pA 

and 
Vg adjusted to give 
a light intensity of 

5k.5.1.2 0.12 candela using a 
focussed raster of 
convenient size 
Viewed through 
filter. Wratten No.22 

5A.5.5 Persistence measured 
as a decay time to 

No focus field 
Vg adjusted to give 

2.5 I 

(i) 80% screen luminance of 100 400 mS 
(ii) 13 2 foot-lamberts 

viewed through Kodak 
- 10 secs 

Wratten No.22 Filter 
or equivalent. 
Linear raster of 
convenient size, 
uniform screen 
excitation. 
Excitation time 
= 120 secs. approx. 

5A.3.5 Blemishes and 
screen defects 

Scan over useful 
area with defocussed 
raster of convenient 
size. 

100% 

No. of blemishes 
within 80mm dia. 
circle in useful 
screen area 
0.25mm - 0.75mm - 10 
0.75mm- 1 mm - 4 

Blemishes larger 
than 1 mm 

0 

See Note 6 

5A.4.6 Capacitances 6.5 IC Cg-all - 12 pF 
Ck-all - 12 pF 

5A.7.2 Resistance to QA 
External Pressure 

5L.3.9 Q.A. Purposes only QA 

5A.3.7 Holding Period - 
7 days 

Repeat 

5A.4.5 Gas test 100% - 2x10-1+  

CV 113 1/4 



Page 5 CV6113 
NOTES 

1. The heater current shall not vary by more than 10% from the manufacturers 
nominal value. 

2. The beam current shall increase continuously over the range of grid voltage 
Vg1 to Vg2. 

3. The tube shall be held with the screen horizontal and uppermost. It shall be 
viewed for 10 seconds in a dark box whilst its neck is tapped with an approved 
forked rubber covered wooden mallet at a minimum rate of 4. taps per second. 
There shall be no dark lines or bars on the faintly illuminated screen. 

4. This test shall be made not less than 7 days after completion of exhaust 
process. 

5. Measure maximum and minimum axis at tube centre. No axis to be more than 

0.2mm. Limits = Difference x 100 
Max. 

6. Blemishes below 0.25mm shall be ignored, except where the separation between 
them is less than the maximum dimension of the largest blemish in a group. 

7. A focus coil of good quality is to be positioned as shown in Drawing on Page 6. 
A Ferranti Type FC4 is suitable. 

8. For deviation of centre of neck from geometric centre of tube face, measure by 
holding the tube neck between three sets of rollers. One set located near the 
cone, one set located near the base, and the other a spring loaded set located 
midway between the other two sets of rollers. The tube is rotated and a circle 
is described on the tube face, the centre of this circle is the neck projected 
centre. 

9. The microscope used for line width measurement should have a 2" objective and an 
17 eyepiece giving an overall magnification of approximately 19. 

.411111Lonemitialtage with Al zero volts shall not exceed 1/7 of Vszkaa—iz..11.113 

PIRMWEITUFWEI1 carry a label which reads as follows' 

"Grid drive (for Ib = 50uA) =  volts". 

(The manufacturer to insert the value of drive voltage for eirk_pbe) 

CV6113/1/5 



305 ±2 DIA 
19 ±2 RAD. 

250 MIN USEFUL SCREEN AREA 

SEE 
NOTE 

Y  
0,  
O 

0 

00 
O 

1+ 

T- 

RECESSED 
CAVITY GAP 
TYPE CT8 

14 

70 
DIA 

IV  
70
ti_ct_ 

36131A. 
RING GAUGE 

5 RAD. 

X2  

SCAN COILS 

OVER THIS LENGTH 
STRAIGHTNESS SHALL 
BE SUFFICIENTLY 
GOOD FOR GAUGE 
36 INTERNAL , 250 
LONG TO SLIDE 
FREELY OVER NECK 
AND BASE. THE BLADE 
OF THIS GAUGE MUST 
ONLY MAKE CONTACT 
WITH THE FLARED 
NECK AT THE POINT 
XI ,X2  WHEN THE GAUGE 
IS FULLY HOME ON 
THE NECK OF THE 
TU AND ROTATED 

AXIS OF NECK TO 
PASS THROUGH 
POINT NOT MORE 
THAN 2 M.M. FROM 
SCREEN CENTRE 
AND TO BE AT 
RIGHT ANGLES ± I. 
TO A TANGENTIAL 
PLANE. THE 
TANGENTIAL PLANE 
IS DETERMINED FROM 
A 3 POINT FIXING ON 
THE TUBE FACE 
CONCENTRIC TO THE 
TUBE O/D. 

FOCUS COIL 

15°/' SIDE 
CONTACT 

BASE 
SPIGOT 

 

9 EXHAUST 
TUBE 

RING GAUGE SETTINGS 

DIA. DISTANCE FROM SCREEN CENTRE 

280 
230 

180 
130 
BO 

93 ±10 
150 1:9 

191 Si 
222 ±T 
249 ±6 

34 MIN  
DIA 

Luu 

ALL DIMENSIONS IN MILLIMETRES 

CV 6113 PAGE 6 
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Page 1 (No. of pages 9 ) 

MINISTRY 01,  TECPNOLOGY - OERD/RRE VALVE 'E'RCTEMIC CV 6117 
Specification Yintech./OV6117 

Issue 1A, Dated June 1968 

To be read in conjunction with K1U01 

 

SECURITY 

 

Specification Valve 

Unclassified Unclassified 

    

indicates a change 

TYPE OF VALVE - Low modulation noise, S band 
travelling wave power amplifier 

ENVELOPE - Metal Capsule 

MARKING 

See K1001/5 

PROTOTYPE - VX3322 BASE 

International Octal 
RATINGS AND CHARACTERISTICS 

CONNECTIONS 
Absolute, non-simultaneous ratings (Notes 1 & 2) 
(Not for Inspection purposes) Pin Electrode 

1 Heater 
gets 2 N.C. 

3.5 .t. 5% 3 omitted 

Max. Heater Current A 8.0 4. 4 Anode Heater Voltage .srl 

Max. Anode Voltage 
Max. Anode Current 

Is/ 
mA 

2.5 
1.5 

3 5 N.C. 
6 Helix 

Max. Helix Voltage 
Max. Helix Current 

(kV 
(mA)  

2.5 
1.6 

3 7 omitted 
8 Heater - 

Max. Collector Voltage (kV) 3.0 2 Cathode 

Max. Collector Current (mA) 25 Case Earthed 
Collector 

DIMENSIONS 

TYPICAL WORKING Q)NDITIONS See drawing page 8 

Heater Voltage 3.5 ± 5% 
Heater Current A 
A Anode Voltage (kV 

3.5 - 4.5 
0.8 - 1.4 

4 
3 

Anode Current (mA) 0 - 1.0 
Helix Voltage (kV) 2.15- 2.45 3 
Helix Current mA 
Collector Voltage kV 2.4 - 2.61.  2 
Collector Current mA 22 
v., st.w. r. - 10 
Bandwidth ((GB's) 2.7 - 3.25 6 
Min. gain at an input power of 

30mw (dB) 19 7 
Max. Thermal noise figure (dB) 30 
Min. Isolation (dB) 80 
Max. Noise Factor (db/Ne) -156 5,9 

(152457) 076117/1a/1 



CV 6117 Page 2 

wins 
1. Operated in an appropriate solenoid.mount Assembly J.S. No. 5950-99-580-0584 as 

shown on Page 9 The Base end of the mount is centralised and looked. by the 
manufacturer and should not be adjusted. Any focussing necessary for individual 
tubes should be done with the four screws at the collector end. Adjust for 
minimum Helix current. Solenoid current is adjusted to 6 amps. 

2. All voltages are positive to cathode. The collector is connected to the 
capsule which is normally earthed. The collector voltage should not under 
any circumstance be permitted to have a value less than that of the helix 
voltage. 

3. Adjusted in operation. 

4. The surge current must not exceed 8 amps. 

5. The noise power quoted is that given by a pair of sidebands which may be above 
or below the carrier frequency. 

6. This tube has the specified minimum gain over this bandwidth. 

7. The valve is designed for operation without forced air ogoling when mounted 
in a horizontal position at an ambient temperature of 20-C. Cooling is 
normally effected by Thermal conduotion through the base plate, which must be 
mounted on a suitable heat sink and by Thermal convection from the radiator. 
linen operated in other mounting positions and/or higher ambient temperatures, 
forced air cooling may be required. The solenoid must be so mounted and 
cooled that no external part of the Valve Capsule is at a temperature in 
excess of 140°C. 

8. The tube must be operated into an r.f. circuit presenting a v.e.w.e. not 
greater than 5:1. 

9. The noise output is such that the mean sideband to carrier ratio over frequency 
ranges of 180 ± 50kHz bandwidth centred. 150 ± 51Uz and 3001', 5 1Ez from the 
carrier, when taken together, does not exceed - 156 db/c/s bandwidth when the 
valve is operating with an output of 2.25 ± 0.251. 

10. The W.a.141. of the input and output couplers measuredwith Icon = 0 is not 

greater than 2.0 over the band 2.8 - 3.1GHz and not greater than 3.0 else-
where in the band 2,7 - 3.25 GHz. 

11. N.A.T.O. Stock Number is 5560 -  99 -  037 -  3208 

OT6117/1A/2 



TESTS 

To be performed in addition to those applicable in $1001  
CV6117 

Page 3 

TEST CONDITIONS: unless otherwise specified: 
Vh Vhel Vno11 Va 

(adjust) NOTE 1 3.5V (Adjust) 2.4 kV 

IC1001 Test Test Condition AQL Insp. 
Level 

y- 
bol 

Limits 
Units 

lin. lax. 

GROUP A 

No voltages except 
Vh = 3.5 

Note 2 

100% 3.5 4.5 A 
(a)  
Heater current 

(b)  
Anode Voltage Vhel = 2.3 

Increase Vs from sera 
until Icoll = 22mA 

Notes 1 and 3 

mg 0.8 1.4 

kV 

(0) 
Anode current as in(b) 

Notes 1 and 3 

.100% - 1.0 EA 

(a) 
Helix current as in(b) 

Notes 1 and 3 
100% - i.5 la 

5j6.7 

(a) 
v.S.We To 
&1 Input 

Output 

No voltages. 
Jeasured over the 
frequency ranges 

N 
2.7
. 

- 2.
8 GH: 

o 3.1 - 3.25GHE 

100% 

- 
- 
- 

3.0 
2.0 
3.0 

ratio 

(f) 
Helix Voltage Adjust Va from zero 

until I ooll = 228A 
Apply signal of r.f. 
power 301,0.5 self to 
the input. 
Frequency 3250 ± 50 MHz 
Adjust Vhe1 to give 

MX ra. power 

Notes 1 and 3 

100% 2.15 2.45 kV 

CV6117/1A/3 



CV6II7  (contd. ) 

 

Page 4. 
1 

11001 Test Test Conditions A4/ Level bol 

Limits 
Units 

Min. Max. 

536.1 
'Meth 7) 

(r r•IP. Gain Vhel as obtained in (f) 

Measured at the follow-, 
ing frequencies 

2700 ± 20 NNW 
3000 It 20 Ws 
3250 i 20 MOW 

Notes 1 and 3 

Adjust Vs from sero 
until Ioo 11 = 22mi 

Apply a signal of Aqt.. 
power 30 ± 0.5 mil to 
the input 

100% 

19 as 

(b) 
Noise Output 

as ratio to carrier 
power 

Adjust Vs from sero 
until Iooll = 22 and 

Apply is signal of:241: 
frequencyfrequency3045 ± Omai 
to the input. Adjust 
level of R.P. input 
signal until an output 
of 2.25 2:0.25 g is 
obtained with V hel 
adjusted for max. ra• 
output at this level. 

Notes 1, 3, 4. and 9. 

100% -156 dB/ 
cycle 
band-
width 

536.5 
(3) 
Isolation No voltages. Measure 

insertion loss at 2.7 
MHz and 3.25 MHz, and 
for each frequenoy add 

gain figure to measured 
in Test (g) at that 
frequency. 

100 

80 dB 

536.3 
(k) 
stability As(g)but with liel 

swept ± 501 about this 
figure. 
Tube input conneotor 
short circuited. The 
output line shall be 
mismatched. 

Metes 1, 3, 5 and 8 

100% izA 

CV6117/1A/4 
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TESTS (Contd.) CV 6117 

$1001 Test Test Condition AQL 
* 

I 

Insp.
1

Sys- 
Level bol LimitsUnits min.  min.  

(m) Felix Admittance 

(i) Negative Capacitance 
(ii)Susceptenoe 

No voltages. Measured 
at 148.511Hs * 2 MHz. 

100% 

-C 
b 

70 
0 

10 
75 

pif 
m.mhos 

GROUPS B and C omitted 

GROUP D 

As in test (h) but 
without rf signal - 
The input connector 
shall be matched 

Notes i and 3 

Note 10 

4% 30 dB 
(Thermal noise figure 
at sideband frequencies 
used in test (h) 

(0) 
r.f. Gain As in teat(g)but 

measured at 50 MHz 
interval over frequency 
range 2.7 - 3.25GNs 
commencing at 2700 ± 
20 MHz 

Note 8 

10% 3 dB 

GROUP E Omitted 

GROUP 1 

Vbel value as obtained 

in test (f) 
Adjust In for Iowa 

Is 22 mA 

Notes i and 3 

11  

Note 4% 

Note 7 

L(P) 
IFE TEST End. Point 

GROUP G 

Tests and limits as 
contained in Group • 

1009( 

Electrical teats after 
a holding period of 
14 days 

r.f. Gain 
Noise Output 

CV6117/1A/5 



NOTES 

1. The valve shall be tested in an approved standard mount equivalent to that 
shown on page 9. The solenoid current shall be adjusted to a value of 6 amp. 
All measurements of voltage and current shall be made to the accuracy provided 
by B.S. 89 Industrial grade instrument. 

2. The surge current shall not exceed 8 amps. 

3. During adjustment and test the helix current must not exceed 1.6eg 

4. The pair of sidebands measured may be above or below the carrier frequency at 
the option of the manufacturer. 

5. The tube input short circuit shall be fixed. The output from the tube shall 
be coupled via a 20 db directive feed to a short circuit having a 1 db pad in 
front of it. To increase the sensitivity of measurement an amplifier valve 
CY5362 shall be fitted in the secondary arm of the directive feed leading to the 
detector. 

The output from the detector Shall be indicated on a galvanometer. 

A calibration curve of the sensitivity of the system over the frequency range 
2.7 to 3.3 GHz shall be plotted for a constant 150 um against galvanometer 
deflection. The power shall be fed into the cable normally connected to the 
output of the tube under test. 

The galvanometer reading at the point of lowest sensitivity shall imicate 
the rejection limit. No spurious output or oscillation shall give a greater 
deflection. 

Before each batch of tubes to be tested, the calibration shall be checked by 
feeding in a signal of 150 uw at 3 GHz and adjusting the galvanometer 
sensitivity to give the correct reading as indicated on the curve. 

The sensitivity of the system over the fUll range of 2.7 to 3.3 
checked after each 20 valves tested. 

6. Measurement to be taken after ten minutes. 

7. End of Life Conditions  

The life testcnd point shall be 1000 hours or 
When the valve fails test (b) contained in Group A. or 
When the gain at 2.0 watts output falls below 18 dB at the specified 
frequencies given in teat (g) contained in Group A. or 
When the noise output is more than 3 dB worse than the specified limit 
given in test (h) contained in Group A. 

Where the life test is terminated because of either (a) (b) or (c) above the 
number of hours over which the valve operated satisfactorily shall be recorded. 

8. Expressed as variation in gain obtained over the specified frequency band. 
The variation in gain over any measured 100 MHz shall not exceed 1.5 dB. 

9. Measured as mean sideband to carrier ratio over frequency ranges of 180 t 50 kHz 
bandwidth centred 150 ± 5igiz and 300 ± 5 MHz from the carrier, when taken 
together. 

GHz shall be 

(c) 

CV 6117 Page 6 

CV6117/1A/6 



Page 7 CV 6117 
NOTES 

10. The tests contained in Group D shall be performed on a sampling basis consisting 
of the specified percentage of the contract requirement (taken to the nearest 
whole number in excess of the percentage value) and spread evenly over the 
production period. Samples used shall be taken from those values in current 
production at the time of commencement of the test. 

In the case of test (o) r.f. Gain the sample size shall be iC% or one per month 
whichever is the greater. 

During continuous production (which for the purpose of this specification shall 
be considered as being production which has not been interrupted for a period 
in excess of six calendar months) the criterion of acceptance shall be based on 
not more than one failure in any ten consecutive samples tested and shipment of 
valves may be permitted from the commencement of a contract provided that 
rejection of earlier production lots had not occurred. 

Following a six months non-production period, shipment may be permitted after 
the first sample satisfies the specified tests, but in the event of an early 
failure, before the criterion of acceptance can be applied, the Manufacturer 
shall test at least two further samples made at the time of the failure. 

If neither samples fail acceptance then shipment is permitted, but in event of 
an additional failure 100% Inspection shall be instituted and the Approval 
Authority informed. Where lop% Inspection has been incurred the results of 
all values tested shall be supplied to the Approval Authority and shall 
continue until the Authority is satisfied that the cause of failure has been 
removed. 

11. The criterion of acceptance shall be that the average life expectancy at 
1000 hours shall be at least 90% where 

Total hours of life operation  
Life Expectancy = 1000 

Total possible hours 

If the life expectancy falls below 90% the Approval Authority shall be informed 
and the valves made during the relevant period held pending investigation and 
agreements as to disposal. 

In the event of a failure which would incur rejection under this criterion 
the manufacturer may substitube a further sample from the current production, 
in which case the Approving Authority shall be informed as to the cause of 
failure of the replaced valve. Should the second valve fail the valves made 
during the relevant period shall be held pending investigation. 

CV6117/1A/7 
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•9501 0.050 CTRS 

INPUT 

Ci MAX. 

9 

VALVE OUTLINE 

OUTPUT (RED) 

OUTPUT 

15 
15 32 MIN. 

-195 DIA 
MIN. 

POS. TOL 
.008 DIA. 

KEY 
1 305 DIA. 

MAX EXTERNAL VIEW 

INPUT 

PIN I : HEATER 
PIN 2 NO CONNECTION 
PIN 3 : NO PIN 
PIN 4 : ANODE 
PIN 5 : NO CONNECTION 
PIN 6 : HELIX 
PIN 7 : NO PIN 
PIN 8 : CATHODE HEATER 

CASE : COLLECTOR 

6 - PIN OCTAL WAFER VALVE BASE TO 88-0/II 
BS 448 (PIN No. 3 & 7 OMITTED) 

THIS DRAWING COVERS PRESENT MANUFACTURING PRACTICE. 
APPARATUS EMBODYING THIS TYPE MUST BE CONSIDERED IN 

THE LIGHT OF POSSIBLE VALVE STOCKS OF EARLIER DESIGN. 

DIMENSIONS IN INCHES SCALE 1:2 & FULL SIZE 

3 
16 MIN.. 

216 DIA. 

MAX. 

TYPE '0 CONNECTOR JACKS 
U K. INTER SERVICE No. 
5935/99/972/9351 

•938 

Tor 

CV 6 117 /IA/ 8 



MAX. ECCENTRICITY OF FLANGE ON MOUNT 

WILL PASS THROUGH A HOLE 2.75 DIA.MAX. 

CONCENTRIC WITH I. 0 

  

 

O 

  

O 
POS. TOL. • 010 DIA. 

4 FOCUS ADJUSTMENT SCREWS. 
4BA WITH LOCKNUTS AT EACH 
END OF SOLENOID. 

RELATIVE TO VALVE 

HOLDER POS.TOL. •005 

21 MAX. 5 CRS. (T.R) 

0 

• I c mom, E sc. Ica =  • 

••••44 ••41. 
IHO• 

• 0 
**II • 

 4  -011115C- 
• -2 

9 
15 16 MAX. 

16 4 MAX. 

...NM • .... 
 - =t, 

SCRAP VIEW ON ARROW 'X '  

SCALE 1.1 

OCTAL VALVE HOLDER 

TYPE X LB USS. 

MAX. ECCENTRICITY OF END 

OF MOUNT WILL PASS THROUGH 

A HOLE 2 DIA. MAX. CONCENTRIC. 

WITH 

INTERNAL DIA. OF MOUNT 

I. 308 MIN. 

11441;j14614-  - 

G BASE. 
PLAIN /ANODISE TO D.T.D. 910 1. STOVE ENAMEL 
DARK 5/SHIP GREY TQ B.S. 381C TINT e32. 

F CLAMPS, ANODISE TO D.7.0 910 A STOVE ENAMEL 
DARK B /SHIP GREY TO B.S. 55IC TINT 652. 

E SCREWS. CAD. PLATE D.T. D. 204 PASSIVATE O.T. D. 923. 

D COOLING FIN. ANODISE TO D.T.0.910 A STOVE ENAMEL 
DARK B/SHIP GREY TO B.S. 3810 TINT 632. 

C CLAMP BANDS. C
:,,
A
,,,,

D
ie

rA
K

Iu
B
ry . 

,
RP EL 
,
AT 

T
E
. 

 $e
. 
 . 5S

.
Tsosvi EC 

T
E INmATM 6i3 

2. 
 

B END PLATE. CHROMIUM PLATE A POLISHED. 

A MOUNT. NICKEL PLATE POLISHED BRIGHT. 

ITEM. PART. FINISH 

OPERATING CURRENT 6 AMPS. MAX. CURRENT 8 AMPS. 

OPERATING VOLTAGE 24 VOLTS. APPROX. MAX. VOLTAGE. 32 VOLTS. 

SOLENOID MOUNT OUTLINE. 

ALL DIMENSIONS IN INCHES. SCALE HALF FULL SIZE. 



TYPE OF VAIWE: 

CATHODE: 

ENVELOPE: 

PROTOTYPE: 

Travelling-wave tube limiter 

Indirectly heated 

Glass 

VX7161 

MARRING 

See 11001/4 

BASE 

Special: Pin spacing as for B9A 
See drawing on page 7 

RATING 
All limiting values are absolute 

Note 
Heater Voltage 
Heater Current 
Max. Grid 2 Voltage 
Max. Helix Voltage 
lax. Colleotor Voltage 
lax. Helix Current 
Max. Collector Current 

TYPICAL OPERATING CONDITIONS 

CONNECTIONS 

Pin Electrode 

1 Helix and Grid 3 hel 
2 Grid 2 g2 
3 I.C. 
4 Heater 
5 
6 Heater-Cathode-Grid 1 
7 b,k,gi 
8 I.C. 
9 I.C. 
End Cap Colleotor Col 

(V 
A 
V 
V 
V 

6.3 
0.45 
230 
230 
330 
100 
550 

D 
D 
D 

Grid 2 Voltage V) 
Helix Voltage ((V)  
Collector Voltage 
Helix Current 
Colleotor Current 

Signal Gain Signal Gain 
Max, Working Saturated 
Power output 
Min. Working Saturated Pa  
Power output 
Focusing Field 
Strength (nom) (oersteds) 
Noise factor (nom) (dB) 

Note 
20 to 140 A,D 
170 to 220 B ,D 

300 
0 to 10 
125 to 320 
2500 to 4.100 
11 to 23 

500 

60 

440 
16 

'111)  E 

C 

DIMENSIONS  

See drawing an Page 7 

MOUNTING POSITION 

ANY 
(see note F on page 2) 

OPERATING TEMPERATURE  

Bee note G on page 2. 

WEIGHT 

Valve only 1* oss. 
Solenoid only 
(see note J on page 2) 12* lbs. 

Page 1. (No. of pages:- 7) VALVE ELECTRONIC 

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT CV6127 
Speoifioation AWCV6127 SECURITY  

Apecifioatian Valve Issue No. 1A dated 28th July, 1964. 
To be read in conjunction with KUM 

Unclassified Unclassified 

(229236) 

cv6127/10 



Page 2. 

NOTIS 

L. This electrode draws very low current (less than 10/t0 Grid 2 
voltage must not mooed helix voltage. 

D. Voltage adjusted for optinum value at 3300 Ws. 

C. Wham operated in the approved circuit (No. 495-m-0e7) the eurreat 
in the field coils giving this field strength is 10 amps. 

D. All voltages aro relative to the cathode. The collector is 
normally earthed. 

IL The saturated power obtained at synchronous helix potential. The 
maximum saturated power refers to the output at 23 dB gain. 
The slalom saturated power is for a eollsetor current at 125/nA. 

B. The valve will operate in any position with suitable fixing 
arrangements an the mount. 

G. During operation the solenoid temperature must not be allowed to 
embed that value at which the solenoid resistance is 1.25 times 
the cold resistance measured in an ambient temperature at 20°C. 
This implies forced air cooling if the ambient temperature exceeds 
30°C. 

IL A set of operating data (including setting-up procedure) is supplied 
with each valve. 

J. The preferred solenoid (455-INA-007) is not supplied with the valve. 

D. Men mounting the valve in the approved circuit it is advantageous 
to give the valve a slight clockwise rotation to ease its entry. 
The valve should then be rotated in the sane direction until the 
valve and circuit markings are aligned. 

--! L. The valve gain will not vary by acre than + ire when subjected to 
a vibration acceleration of 1g over the frequency range 5 
30 eis. It will operate satisfactorily after application, in AMY 
direction, of 20g peek nquame.ohipet sleek pulses with s 
CIA nee. base. ' The performance after application of 30g shooks 
is marginal. 

I. Vale* SATO Stock 114. 5960-99-037-3506 
Solenoid Iwo Steak ie. 5950-99-572-1105 

cv6i27/10 
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TESTS 

To be performed in addition to those applicable in E1001. 

Tests are to be performed in the specified order unless otherwise agreed with 
the Inspecting Authority. 

Teat °auditions - unless otherwise stated:- 

1001. Solenoid 

,uA) current 

125 10 amps. 
o 

Vh Vhel V001.  

(r) CO (l) 

6.3 200 300 

I Teat Test Conditions 
AQL 
% 

Insp. 
Level 

Sym - 
bol 

Limits 
Units 

lin. Max- 

a Heater Current No voltages except 
Vh 
No magnetic field 
Note 1. 

100% Ih 0.37 0.63 A 

b Grid 2 Voltage Notes 2 and 3 100% Vg2 20 100 V 

o Helix Current Vg2 = Value 

obtained in test b. 
Note 2. 

100% Iwo.  - 50 /uA 

d Helix Voltage Va a value 

obtained in teat b. 
Notes 2 and 4.. 

100% Vhel 170 220 V 

• Small signal 

gain. 

Vg2 = value 

obtained in test b. 
Vhei = value 

obtained in teat d. 
Notes 2, 6 and 11. 

100% 11 20 dB 

f Working 
Saturated 
Power output 

Va = value 
obtained in test b. 

Vhel = value 

obtained in teat d. 
Notes 2 and 10. 

100% -12 -4 dBm 

g Helix Voltage 
at 23 db Gain. 

Va = Adjust 
Who.  = Adjust 
Notes 2 and 7 

100% Vhel  170 220 V 

h Grid 2 Voltage 
at 23 dB Gain. 

Vs2 = Adjust 

Vhel = Value obtained 
in test g 

Notes 2 and 8 

100% Vs2 20 140 V 

j Collector 
Current to 
obtain 23 dB 
Gain. 

Vg2 = Adjust 
Vhel - Value obtainei 

in teat   
Notes 2 and b. g. 

100% 1col - 320 /uA 

CV6127/1A/3 



TUTS (COMM.) 

X Test Test Conditions AQL ( 
% 

Insp. 
Level 

Syn.- 1  
bol 

Limit* units  

Mx. Max. 

k Crain Variation Vs2 • value obtained 
in test h. 

Thel . value 
Obtained in test g. 

Ica - value 
obtained in test J. 

Notes 2, 9 and 11. 

100% - Variation 
5 

dB 

1 Spurious 
Oscillations 

Vg2 - Adjust 
Vikei=Value 

obtained in test g. 
Notes 2 and 5. 

100% No 
oscillations 
should 
detected. 

be 

a Cold Attenua- 
tiro 

Measured at a 
frequency or 
3300 Nuts 
No voltages. 
No nagnetie field. 
Notes 2 and 11. 

100% 45 -  dB 

n Life Notes 2 and 3 Note 14 

p Operational 
Vibration 

Acceleration - ig 
Frequency 
6 els to 3:7:. 

Vhol mg valor obtained 
in test g. 

VS2 adjusted to 
give value or 
I001 0441ROI in 
test J. 

Notes 2 and 12. 

T.A. 
Sala 
varia- 
tied 
+1 

dB 

q Shook Peak Acceleration 
gi 20g. 

Duration of shook 
- 6 a sees. 

No voltages 
Mote 13. 

T.A. 

Valve 
satisfy 
clauses 
to (n) 
shook 

must 
test 
(a) 
after 
test. 

CV61 27/1 A/4. 
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NOTES 

1. The heater current shall be read at least three minutes after switching an. 

2. These tests shall be performed in a solenoid (495-LFAm.007) which has been 
approved by the Type Approving Authority by comparison with the reference 
standard held by that Authority. 

3. Adjust the grid 2 voltage to obtain a collector current of 125/uk. 

Adjust helix voltage for maximum all signal gain at 3300 Ws, with an 
input power not greater than 40 dBm. 

5. The value of collector current obtained in test k is increased by 1$ 
by adjusting grid 2, and the helix voltage swept by a 50 q/s voltage of r.m.s. 
value 30Y, about the value obtained in test d. The B.F. output against helix 
voltage characteristic is examined on an oscilloscope, with an r.f. input of 
less than -40 dBm. The characteristic should be a smooth curve with a maximum 
at the optimal helix voltage, and should decrease and increase as the input 
level is decreased and increased. Any oscillation present will give an output 
which does not decrease with input level or discontinuities in the otherwise 
smooth trace. 

6. Small signal gain shall be measured at 2500, 3000, 3300, and 4100 MS/s 
with an input not greater than -40 dBm. 

7. Vary the collector current by adjusting the grid 2 voltage to obtain a 
small signal gain of 23 dB at 3300 110/s, with the helix voltage adjusted for 
maximum gain at this frequency. The input level Shall not be greater than 
40 dBm. 

8. Vary the collector current by adjusting the grid 2 voltage to obtain a 
small signal gain at 23 dB at 3000 Ws. The input level shall not be greater 
than 40 dBa. 

9. The small signal gain shall be measured at 2500, 2700, 3300, 3600, 3900 
and 4.100 lin/s with the oollector current set at the value obtained in test j. 
The input shall not be greater than 40 dBm in each case. The difference 
between any two readings shall not be greater than 5 dB. 

10. The working saturated power output shall be measured at 2500, 3000, 3300 
and 4100 MS/s. 

11. At Type Approval, measurements shall be taken at intervals of 100 Bois 
over the band 2500 to 4.100 Ws. 

12. The frequency of vibration shall be varied through the range in steps of 
1 cis, at 1 minute intervals. The B.F. input, at a frequency of 4100 Micfs 
and a level adjusted to give an output at least 5 dB below the saturated 
output at that frequency, shall be modulated with a square-wave pulse, the 
output being detected and displayed on an oscilloscope. The variation in 
gain shall be measured with the direction of vibration a) perpendicular to 
the valve axis and b) parallel to the valve axis. 

13. The valve alone shall be subjected to 6 shocks in each of 3 directions 
(a) perpendicular to valve axis, (b) parallel to valve axis in direction of 
collector and (c) parallel to valve axis in direction of base. The shock 
pulse shall be approximately rectangular in shape with a peak acceleration of 
20g and a width (at 50% of peak height) of 6 m secs. 

CV6127/14/5 



The sanple sise shall be as follows:- 

Lot sills h0234 11"s 
1.25 

26 - 50 2 
150 3 

151 - or greater 2% 

The manufteturer may test additional samples at his discretion. For 
the first lot of any production order, deliveries shall be held until 
satisfaetory oempletion of a minium of 250 hours life. Where previous 
life test data is available deliveries nay be released at the discretion at 
the Inspection Authority. Thereafter, where previous results have proved 
satisfaotory shipment of valves say be permitted without awaiting results at 
:wrest tests. 

Nor the purpose of this test the life at a valve shall be considered 
terminated when the performance af the valve falls outside any one of the 
test limits specified below:- 

Test Limits Units 
Min. Max. 

a .37 .63 A 

b 18 .160 V 

• - 100 PA 
d 160 230 V 

• Small 
signal 
gain 
must now 
he more 
than 3 
below that 
measured 
at 0 hours. 

0 

f -13 -3.5 Oa 

II 160 . 230- V 

k 48 Then: is V 
lost lg. 

3 - 350 /" 

k - Yardattat 
-6.5 

dB 

1 No eseillatiems 
should be 
detested. 

m - 40 i 0 

The target sample average life is 500 hours. In the event of a sample 
failure the Approving Authority must be informal. Shipments will only be 
stopped upon notifioation from the Approving Authority. 
06,127/1A/6 



B H IA. 

A 

J 

411 
BLACK INDEX 

MARK ON BASE 
SHELL AND PIN I TO 

BE ON THIS t 

--C DIA ' 

*DENOTES 

*DENOTES :-
0 

DENOTES 

M 
E 

DIM.M. APPLIES ONLY BETWEEN LINES 
X-X i Y-Y 
DIM C. APPLIES ONLY DOWN TO LINE X-X 

DIM.D. APPLIES ONLY DOWN TO LINE Z-Z 

V 

F  

t fN 

D DIAP 

INT. DIA. OF BASE SHELL CONCENTRIC 
WITH PC.DIA. OF PINS. 

P DIA. 

PIN ARRANGEMENT 
CONFORMS TO B9A 

BASE 

PAGE 7 CV6127 

DIM. MILLIMETRES INCHES DIM. MILLIMETRES INCHES 
A I77.34± 0.63 6.982 ± 0.025 G 5.99 ± 0.18 0.236 ± 0.007 
B 23.24 MAX. 0 •915 MAX. H 24 .13 MAX. 0.950 MAX. 
C 9 .27 MAX. 0 •365 MAX. J 149.86 ± 0.38 5 .900 ± 0.015 
D 25 '30±0.18 0 .996 ± 0.007 K 7.62 ± 0.76 0.300 ± 0.030 
E 48 -26± 0-89 I .900± 0.035 L 27.56 MAX. I •085 MAX. 
F 10.16 ± 0.63 0 .400 ± 0.025 H 9 •60 MAX. 0.378 MAX. 
P 22.22 MIN 0.875 MIN , N I •59 MAX. 0.063 MAX. 

NOTE:- BASIC FIGURES ARE INCHES 

CV 6127/114/7 



Speoifioation Al06127 
Issue No. 1 dated 2nd September, 1963. 
To be read in conjunction with X1001 

SECURITY 
Specificetari— Valve 
Unclassified Unclassified 

TYPE OF VALVE: Travelling-wave tube limiter 

CATHODE: Indirectly heated 

ENVELOPE: Glass 

PROTOTYPE: VI 7161 

MARlaNG 
See' 1/4 

BASE 

Special: Pin spacing as forl9A 
See drawing on page 7 

RATING 
(All limitingvalues are absolute) 

Heater Voltage 
Heater Current 
Nax. Grid 2 Voltage 
lax. Helix Voltage 
Mex. Collector Voltage 
Max. Helix Current 
Max. Collector Current 

TYPICAL OPERATING CONDITIONS  

CONNECTIONS  
Pin Electrode 

1 Helix and Grid 3 hl 
2 Grid 2 82 
3 I.C. 
4 Heater 

6 Heater-Cathode-Grid 1 
7 
8 I.C. 
9 I.C. 
End Cap Collector Col 

Note 

6.3 
0.45 
230 
230 
330 
100 
350 

D 
D 
D 

(V 

(V 
(V 

y.2 

Grid 2 Voltage 
Helix Voltage 
Collector Voltage 
Helix Current 
Colleotor Current 
Frequency Range 
Small Signal Gain 
lax. Working Saturated 
Power output 
Min. Working Saturated 
Power Output 
Foousing Field Strength 
(nom) (oersteds) 
Noise factor (nom) (dB) 

20 to 140 AID 
170 to .220 B,D 

300 
0 to 10 

• 125 to 320 
2500 to 4100 
11 to 23 

500 

60 

440 
16 

DIMENSIONS  
See drawing on Page 7 

MOUNTING POSITION  
ANY 

(see note F on page 2) 

OPERATING TEMPERATURE  

(see note G on page 2) 

WEIGHT 

Valve only 1+ ces. 
Solenoid only 
(see note J on page 2) 1211 lbs. 

NOTES 

A. This electrode draws very low current (less than 19mA). 
Grid 2 voltage must'not exceed helix voltage. 

B. Voltage adjusted for optimum value at 3,300 MO/s. 

C. When operated in  the approved circuit(Not  495-PA-007) the current in 
the field coils giving this field strength is 10 amps. 

CV6127 
Page 1. (No. of pages:-7) VALVE ELECTRONIC 

ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 

(39970_ 076127/1/1 



CV6I27 Page 2. 

NOTES (Contd.) 

D. All voltages are relative to the cathode. The collector is normally earthed. 

E. The saturated power obtained at synchronous helix potential. The max mum 
saturated power refers-  to the output at 23 dB gain. The minimum saturated 
power is for a collector current of 125)a. 

V. The valve will operate in any position with suitable fixing arrangements on 
the mount. 

G. During operation the solenoid temperature must not be allowed to exceed that 
value at which the solenoid resistance i$ 1.25 times the cold resistance 
measured in an ambient temperature of 20 C. This implies forced air 
cooling if the ambient temperature exceeds 30°C. 

H. A set of operating data (including setting-up procedure) is supplied with 
each valve. 

J. The preferred solenoid (495 LvA,407) is not supplied with the valve. 

E. When mounting the valve in the approved oirouit it is advantageous to give 
the valve a slight clockwise rotation to ease its entry. The valve 
should then be rotated in the s e direction until the valve and circuit 
markings are aligned. 

L. The valve gain will not vary by more than t, f  dB when subjected to a 
vibration acceleration of lg over the frequency range 5 o/s - 30 e/s. 
It will operate satisfactorily after application, in any direction, 
of 20g peak triangular-shaped shook pulses with a 12 a sea. base. The 
performance after application of 30g shooks is marginal. 

!h Joist Services Catalogue number is 590-99-037-3506. 

CV6127/1/ 2 



Page 3. CV6127 
TESTS 

To-be performed in addition to those applicable in E1041. Tests are to bis 
performed in the specified order unless otherwise agreed with the Inspecting 
Authority. 

Test Conditions - unless otherwise stated 

Solenoid 

current 
10 amps 

Ph Vhsl Pool Iool 
(V) (V) (v) (pi) 
6.3 200 300 125 

Test Test Conditions AQL 
% 

Insp. 
a /ov  Symbol 

Limit
sUnits 

Min. Max. 

a Heater Current No voltages except 
V h 
No magnetic field 
Note 1 

100% 1h  0.37 0.63 A 

b Grid 2 Voltage Notes 2 and 3 11:14 vg2 20 100 V 

c Helix Current Vg2 = Value 

obtained in test b 
Note 2 

100% Ibe1 - 50 isi 

d Helix Voltage Vg2 
= Value 

obtained in test b 
Notes 2 and 4 

100% Vhel 
170 220 V 

• Small signal 
gain 

Vg2 = Value 

obtained in test b 
Vimil = Value 

obtained in test d 
Notes 2, 6 and 10 

10096 11 20 dB 

f Working Saturated 
Power output 

Vg2 = Value 

obtained in test b 
Vhe1 = Value 

Obtained in test d 
Notes 2 and 9 
, 

10096 -12 -4 dBm 

g Helix Voltage 
at 23 dB Gain 

Vg2 = Adjust 

Vb.1 = Adjust 

Notes 2 and 7 

100,' Thal 170 220 V 

h Grid 2 Voltage 
,at 23 dB Gain 

/.g2 :a- Adjust 

Vhol = - Adjust 

Notes 2 and 7 

100%  g2 
20 140 V 

j Collector 
. Current to obtain 

23 dB Gain 

V.g2 
= Adjust 

V - Adjust hol - 
.Notes 2 and 7 

10096 Ic01 
- 320 iml 

cv6127/1/3 



CV6I27 Page 4. 

Test Test Conditions 9L 
7b 

Imp. 
Level 

Symbol Limits Units 
Min. Max. 

k Gain Variation V . value obtained 
"In test h. 

11',. 1 - value obtained 
-fa test g. 
I i  . value obtained 

(118 test j. 
Notes 2, 8 and 10. 

100% Gala Varia- 
tion 

- + 5 dB 

1 Spurious 
Oscillations 

V = Adjust 

IL
82 

=Value obtained 
., test g. -YA  

Notes 2 and 5. 

100% No osoilla- 
tions should 
be detected. 

m Cold Attenuation Measured at a 
frequency of 
3300 MO/s. 
No voltages. 
No magnetic field. 
Notes 2 and 10. 

100% 45 - dB . 

n Life Notes 2 and 3. Note 13 

p Operational 
Vibration 

Acceleration . lg 
Frequendy Range 
6 c/s to 30 c/s. 

V . value helobt ained in 
test g. 

V adjusted to 
g2 give value of 

too1 obtained 

in test j. 
Measured at a 
frequency of 
4100 Bo's. 

Notes 2, 8 and 11. 

Q•A• 

tion  

VN- 
• 
+ 1 a 

q Shock Peak Acceleration 
. 20g 

Duration of shook 
. 12m sees. 

No voltages 
Note 12. 

Q.A. 

Valve must 
satisfy test 
clauses (a) 
to (m) after 
shock test 

_ . ......... 

016127/14 



Page 5. CV6127 
NOTES 

1. The heater current shall be read at least three minutes after switching on. 

2. These tests shall be performed in a solenoid (495-LVA,-007) which has been 
approved by the Qualification Approving Authority by comparison with the 
reference standard held by that Authority. 

3. Adjust the grid 2 voltage to obtain a collector current of 125/uk. 

4. Adjust helix voltage for maximum small signal gain at 3300 No/s, with an 
input power not greater than -40 dBm. 

5. The value of collector current obtained in test k is increased by 10% by 
adjusting grid 2, and the helix voltage swept by a 50 ois voltage of r.m.s. 
value 30V, about the value obtained in test "d". The R.F. output against 
helix voltage characteristic is examined on an oscilloscope, with an r.f. 
input of less than -40 dBm. The characteristic should be a smooth curve 
with a maximum at the optimum helix voltage, and should decrease and 
increase as the input level is decreased and increased. Any oscillation 
present will give an output which does not decrease with input level or 
discontinuities in the otherwise smooth trace. 

6. Small signal gain shall be measured at 2500, 3000, 3300, and 4100 Mo/s with 
an input not greater than -40 dBm. 

7. Vary the collector current by adjusting the grid 2 voltage to obtain a 
small signal gain of 23dB at 3000 Mb/s, with the helix voltage set to' 
obtain maximum gain at 3300 Mo/s. The input level shall not be greater 
than -40 dBm. 

8. The small signal gain shall be measured at 2500, 2700, 3300, 3600, 3900 
and 4100 Mo/s with the collector current set at the value obtained in 
test j. The input shall be not greater than -40 dBm in each case. 
The difference between any two readings shall not be greater than 5 dB. 

9. The working saturated power output shall be measured at 2500, 3000, 3300 
and 4100 Mo/s. 

10. At Qualification Approval, measurements shall be taken at intervals of 
100 Mo/s over the band 2500 to 4100 Mo/s. 

11. The frequency of vibration shall be varied through the range in steps 
of 1 c/s, at 1 minute intervals. The S.F. input shall be modulated 
with a square-wave pulse, the output being deteoted and displayed on 
an oscilloscope. The variation in gain shall be measured with the 
direction of vibration,(a) perpendicular to the valve axis,and(b) 
parallel to the valve axis. 

12. The valve alone shall be subjected to 6 shocks in each of 3 directions, 
(a )perpendicular to valve axis,(b) parallel to valve axis in direction 
of collector,and(o) parallel to valve axis in direction of base. The 
shock pulse shall be approximately triangular in shape with a peak 
acoeleration of 20g and a base width of 12 m secs. 

over 

cv6127/1/ 3 



CV6I27 Page 6. 
13 The sample size shall be as follows:- 

Lot size Sample size  

1 - 25 1 
26 - 50 2 
51 - 150 3 
151 - or greater 2% 

The manufacturer may test additional samples at his discretion. For the 
first lot of any production order, deliveries shall be held until satisfactory 
completion of a minimum of 250 hours life. Where previous life test data is 
available deliveries may be released at the discretion of the Inspection 
Authority. Thereafter, where previous results have proved satisfactory ship-
ment of valves may be permitted without awaiting results of current tests. 

Fbr the purpose of this test the life of a valve shall be considered 
terminated when the performance of the valve falls outside any one of the test 
limits specified below:- 

Test 
Limits 

Units 
Min. Max. 

a .37 .63 A 

b 18 160 V 

o - 100 PA 

d 160 230 V 

e Small signal 
gain must not 
be more than 
3dB below that 
measured at 
0 hours 

f -13 -3.5 dBm 

g 160 
, 

230 v 
h 18 v helix in 

test g. 
V 

3 - 350 PA 

k - Variation 
6.5 

dB 

1 No oscillations should be 
detected. 

m - 40 dB 

The target sample average life is 500 hours. In the event of a sample 
failure the Qualification Approval Authority must be informed. Shipments 
will only be stopped upon notification from the Qualification Approval Authority. 

CV 127/1/6 



L 

G DIA. 1 

El _ _ _ _ _ rK  
T 

-.0-- C DIA .
+ 

*DENOTES :- DIM.M. APPLIES ONLY BETWEEN LINES 
X -X & Y-Y 

*DENOTES :- DIM.C. APPLIES ONLY DOWN TO LINE X-X 
0 

DENOTES :- DIM. D. APPLIES ONLY DOWN TO LINE Z-Z 
A 

J 

X * 
M Y 

B DIA. 

E 

F ____--.hTFIT TI, D DIA!) 
Z 
 4 

. Iii 1 L ill Z 

t tN P DIA. 

11  

INT. DIA. OF BASE SHELL CONCENTRIC 
WITH PC.DIA. OF PINS. 

I 

DIM. MILLIMETRES INCHES DIM. MILLIMETRES INCHES 

A 177.34± 0.63 6.982 ± 0.025 G 5•99 ± 0.18 0.236 ± 0.007 

B 23.24 MAX. 0 • 915 MAX. H 24.13 MAX. 0.950 MAX. 
C 9.27 MAX. 0 .365 MAX. J 149.86 ± 0.38 5 .900 ± 0.015 
D 25 '30± 018 0 • 996 ± 0.007 K 7.62 ± 0.76 0.300 ± 0.030 
E 48 • 26 ± 019 I • 900± 0.035 L 27.56 MAX. I • 085 MAX. 
F 10.16 ± 0•63 0.400 ± 0.025 H 9 •60 MAX. 0.378 MAX. 
P 22 • 22 MIN 0.875 MIN N I • 59 MAX. 0.063 MAX. 

NOTE:- BASIC FIGURES ARE INCHES 

PIN ARRANGEMENT 
CONFORMS TO 89A 

BASE 

BLACK INDEX 
MARK ON BASE 

SHELL AND PIN I TO 
BE ON THIS t 

PAGE 7 CV6I27 

C V 6127/1/7 



All limiting values are absolute 

Operating frequency range 

Max. peak r.f. power 

Min. peak r.f. power 

THIS VALVE MAY BE RADIO ACTIVE (Note E) 
Page 1 (No. of Pages 8) 

MINISTRY OF AMOMOSSMa- DLED/BRE VALVE nicrRotric CV6129 
SpecificationlaW29 SECURITY 

Issue 1A Dated 8th April 1964 
Specification Valve 

To be read in conjunction with 51001 
Unclassified Unclassified 

-(---- Indicates a change 

TYPE OF VALVE: 

ENVELOPE: 

PROTOTYPE: 

Microwave Gas Switch 
(Plug-in type T.R. Cell) 

Metal and Glass 

VX3293 

MARKING 

See K1001/4 

DIMENSIONS  

See Drawing, Page 6 RATINGS AND CHARACTERISTICS 

(Not for inspection purposes) 

Note MOUNTING POSITION 

Any C 

A 

B 

2.6-3.9 

5 

10 PACKING 

See 51005 

NOTES 

A. At a duty cycle of 0.002. For use above max power level it should be used 
in conjunction with power limiter of CV2430 type or equivalent. 

B. This power level is the minimum at which the valve will fire consistently 
when followed by a matched load. 

C. Operating Frequency Range 

The valve is designed to operate in No. 10 or No. 11 waveguide and the 
mount must be chosen to suit the desired operating frequency band. Chokes 
ars provided on the valve. 

A typical mount for No. 11 Waveguide (Mount A), is shown on page 7 and for 
No.10 Waveguide (Mount B), on page 8. The iris width will decrease and Q 
value will increase with increasing frequency. Higher Q values can be 
obtained using double irises and lower Q values by using a small ridge 
in the waveguide. 

D. Joint Services Catalogue Number 5960-99-037-3518 

E. Nominal Radio activity4igidaro curies (Tritium) 

(222083) CV6129/1A/1 



Typical Performance (See Note vii) 

MOUNT A MOUNT B NOTES 

Centre frequency (Mc/s) 3620 3265 

Loaded Q Value 6.0 4.5 (i)  
Insertion Loss (dB) 0.12 0.15 (ii)  
Spike leakage energy (e/p) 11 45 (ii) (iii) (iv) 
Flat break through peak power (w) 2.0 (ii) (iii) (iv) 
Total leakage energy at 0.8 usecs pulse (e/p) 32 (ii) (iii) (iv) 
Recovery time to 6 dB (psecs) 17 15 (ii) (iii) ( v) 
Firing Power (W.) 1.7 4.0 (ii) (vi) 

NOTES 

(i) Q value. This is the Q of the cell in its mount when loaded with a matched 
guide in both directions. To calculate Q the v.s.w.r. of the mount terminated 
in a matched load is plotted as a function of frequency. The Q is then 
deduced from the formula:- 

1 -r fo  

2 T.; f2 - f1 

where r = v.s.w.r. (less than 1) within the range 0.5 to 0.6 at which f1 and f2 
are quoted. 

(ii) Measured at the nominal centre frequency 

(iii) Measured with a peak incident r.f. power of 5 kW. 

(iv) Calculated as given in Note 5 on page I+ 

(v) See Note 6 on page 5. 

(vi) See Note 2 on page 

(vii) The valve is intended for use in a conventional duplexer in front of a primed 
gap or, if leakage power requirements are less stringent, may be used solely 
with pre TR or other unprimed gap. 

CV6129 
NOTES (Cont'd) Page 2 
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TESTS CV6129 
Page 3 

To be performed in addition to those applicable in K1001 

Valves should be held for a period of at least 
manufacture before commencing tests. 

TEST CONDITIONS:- Unless otherwise 

seven days after 

stated 

Freq 
(Mo/s) 
3620 t 50 

K1001 Test Test Conditions AQL Insp. Sym- LIMITS 
Units 

Min. Max. % Level bol 
, 

GROUP A 

(a)  
5H. 
4.1.6 Centre frequency 

DX:RA-Neg.  wi-Ti.* ,IN1 The line shall be log% 3600 3645 Mc/s 
0-I.VO.e- o.1= c_vs i energised with 20 ± 

04 C .; . 10 mW r.f. power and 
terminated in an 
impedance matched 
better than 0.98 
v.s.w.r. 

Note 1 

(b)  
5H. V.S.W.R. 

4'1'3 Determined with the 
line terminated in a 

As test (a) 100% 0.89 - ratio 

matched load. 
f = 3620 Mo/s + 3 Mc/s 

Note 1 

5H. (0) 
4.1.1 Insertion loss f = 3620 Mc/s + 3 Mo/s 1000 - 0.20 dB 

The line shall be 
energised with 20 ± 
10 MW r.f. power and 
the valve mounted 
between impedances 
matched better than 
0.91 v.s.w.r. 

Note 1 

5H. (d)  
4.2.8 Firing Power Increase r.f. power 

input slowly until 
cell fires. 

1000 - 10 W 

Notes 1, 2 and 3 

5H. (e)  
High Power leakage The line shall be 

energised with 5 ± 1kW 
peak r.f. power and 
the valve mounted 
between impedances 
matched better than 
0.91 v.s.w.r. 
Pulse length 

1.14.3 Spike leakage (i) 0.1 pseo. min - 13.5 el" 

1.14.2 Total leakage (ii) 0.9 t 0.1 useo - 36 e/P 
Notes 1, 4 and 5 

cv6129/1V3 



CV6I29 
TESTS (Cont'd) 

Page 4- 

E1001 Test Test Conditions AL , Insp. Level 
Sym- 
bol 

LIMITS 
Units 

Min. Max. 

(f) 
511. 
4.2.5.1 Recovery Time Conditions as in 100$ 24. psecs 

Test (o) 
Pulse Length = 0.9 ± 
0.1 µsecs 
Frequency of 
simulated echo 
3620 ± 10 Mc/s • 
Notes 1 and 6 

GROUPS B, C, D and E omitted 

GROUP F 
TiT----  

5S, Note 7 See Note 

5.3 Life Test The valve shall be 
mounted on the 
side-arm of a 
matched T-Junction 

io  

Incident peak power 
= 5 + 1kW. 
p.r.f. = 500 p.p.s. 
+ 50 p.p.s. 
tp = 2 pSeos ± 0.2pSecs 

or alternatively:- 
p.r.f. = 1200 p.p.s. 

. 

+ 100 p.p.s. 
tP = 0.1 pSeQ ± 

0.1 pSecs 

Life Test end-point Note 8 
1000 hours 

(i) Centre 3595 3680 Mo/s. 
Frequency 

(ii v.s.w.r. 0.85 
(iii Insertion Loss 
(iv Firing Power 

1 
leakage 

(v High Power  

0.25 
20.0 

dB 
W 

Spike energy 15 e/p 
Total energy 144 e/p 

(vi) Recovery Time 50 µsecs 

CV6129/1A/4 



NOTES 

1. The valve shall be tested in Mount A shown on Page 7. 

2. The valve shall be tested in the line between terminations matched better 
than 0.91 v.s.w.r. The firing power is that power present in the line when 
the cell breaks down. 

3. This test to be carried out before tests (e) and (f). 

4.. Measured with a thermistor head having a band width not less than 350 Mq/s 
at a v.s.w.r. of 0.67 and centred at the magnetron frequency. 

5. If the measured mean leakage powers are p1 and p2 miorowatts respectively 
then: 

10p1 
Spike Leakage = p

.r.
f
. 
 ergs/pulse 

10732  
Total leakage energy = p

.r.
f
. 
 ergs/pulse 

6. The time shall be measured from the trailing edge of the transmitter pulse 
for an insertion loss 6dB greater than that immediately before the 
transmitter pulse. 

7. The Valve shall be tested in Mount B on page 8. 

8. The post life tests shall be made under the oonditioas given in teats a, b, 
d, • and f, and the relaxed limits as stated shall apply. 

9. These conditions apply to production Life testing. 

10. The Bulbar of valves to be life tested shall be not less than 1 of the 
contraot quantity. The tests shall be performed at regular intervals 
during the contract production period. Cells placed ea teat shall be 
representative of those produced at the time the test commences. 

The criterion for aooeptanoe shall be that there shall not be more than one 
failure in any ten consecutive samples tested. During the initial period 
of any contract following a non-production period exceeding six months, 
valves maybe dispatched without awaiting the accumulation of the ten 
samples provided that the results of testa made do not preclude acceptance 
under the criterion. Where rejection is incurred, shipment shall cease and 
the Approval Authority shall, be informed. 

Page 5 CV612c  
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OUTLINE DRAWING 
THIRD ANGLE PROJECTION 

'65-45 
6550 oh. 

0695 
0700 

-8485 
-8490 01A 

ALL DIMENSIONS IN INCHES 

CV 6129/IA/6 

NOTE:— 

THE VALVE SHALL FIT INTO 
THE GAUGE SHOWN 

060 
050 

5 375 1,4A< 
5 000.11.4 

624- 
621 

A 

194 
-195 

// 

/ 

/ / 

6245
.
1 

6250  
Di. 

3 331 
3 332 

3 604 
3 603 

060 
050 

CV6I29 Page 6 



138 

La BRASS WAVEGui OE No II 

INTERNAL DIMENSIONS 

2 369 1 119 
X 

2 375 1 125 

I 112 ir 
1 108 1 370 

698 
702,„/ 
DIA 

SVM TOL 010 WIDE 

DATUM C 

FIG. 2 

TEST MOUNT "A" 
(THIRD ANGLE PROJECTION) 

DIMENSIONS IN INCHES 

HOLES 08,E IN CHOKE 
ASSEMBLIES SYM TOL 010 WIDE 

DATUM A, B 6C .950 A 

X SLOT WIDTH ON CHOKE 
SOLDERING NOTE 

THERE MUST BE A 0000 FILLET 

OF SOLDER AROUND INSIDE CONTACT 

FACES OF CHOKES AND IRISES 

T 

126 
124 

HOLES 0 6 E IN CHOKE ASSEMBLIES 
SYM TOL 010" WIDE DATUM C 8 DA 

69S 
102 oV 

TO BE PARALLEL & 

SQUARE WITH AXIS 
OF MOUNT TO 

WITHIN i 001 

4 010 MAX RAD 

2 1 370 
1 109 

1390 
875 
DIA 

395 

I I 
625 
626  
IAA  

750 

CONC TOL 001 DIA own 

DATUM o 

1 

 1-" 

9or k 

'X SLOT Winn" 

VALVE 

Cv 5210 140 

cv 5315 140 

Cv 5398 140 

CV 6129 080 

SPRING CONTACT 

PAGE 7 CV 6129 
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A 0000 SOLDER FILLET 

IS REQUIRED ON THE INSIDT-s\ 

OF THE GUIDE ALL ROUND IRIS 

PLATES AND CHOKE MOUNTS 

              

           

           

           

           

              

              

              

  

033 
031 

      

8 
(D X'  SLOT WIDTH ON CHOKE 

              

              

              

HOLES D & E IN CHOKE 

ASSEMBLIES SYNI TOL 010 

WIDE DATUM A, B 4 C 

TO BE PARALLEL 

BRASS WAvEguloE No10 

INTERNAL DIMENSIONS 

1 340 X 2 840 
t 1 002 

1 280 0 998 

SyNt TOL 010 WIDE DATUM C 

849 
851 
DIA 

698 
702 

DIA X 26 TRI 

87 1 002 
0 998 

'X' SLOT WIDTH 

VALVE 

CV 5210 140 

CV 5315 140 

cv 5398 40 

CV 61 29 080 

010 MAX RAD 

6YIN TOL 010 WIDE DATUM 

CONC. TOL 
001" DIA 

DATUM 

C 

AND SQUARE WITH 

AXIS OF MOUNT 

CV 6129 PAGE 8 

FIG. 3 

TEST MOUNT B 
(THIRD ANGLE PROJECTION 

DIMENSIONS IN INCHES 

HOLES 0 & E IN CHOKE ASSEMBLIES 

CV 6129/1A/8 



Page 1 (No. of pages:- 6 ) 
Ministry of VALVE ELECTEMIC CV6I3 2 
Specification MOA/CV6132 

Issue No. 1A. Dated 8th April 1965 

SECURITY 

Specification Valve 
To be read in conjunction with 

81001 and BS1409 Unclassified Unclassified 

Indicates change 

TYPE OF VALVE: Broad-band T.R.Cell 

PROTOTYPE: CV2307 

MARKING 

See K1001/4 

RATINGS AND CHARACTERISTICS 
(Absolute, non-simultaneous and net for Inspectorate) 

Note 

DIMENSIONS & CONNECTIONS 

See Drawing en Page 6 

Operating Frequency (MO/s) 

Max. Peak Power (kW) 

Min. Peak Power (kW) 

Primer Supply Voltage (V) 

Max. Primer Current (I1A) 

NOTES 

A. Operation at this power level results in considerably 
reduced life. For satisfactory operation at power 
levels above 50 kW, it is recommended that the valve 
be preceded by a Pre -T.R. valve. 

B. With duty ratio not exceeding 0.001. 

C. Primer current to be limited by a series resistance of 
5.5 Megohms of which at least 0.5 megohms must be 
placed adjacent to the valve. 

D. NATO Stock number:5960-99-037-3590 

(278498) 
CV6132/1Ail 

8500 
to 

91.00 
200 

4 

-1000 

150 

A.B 

C 



CV 613 2 Page 2 

TESTS 
To be performed in addition to those applicable in K1001 

Section 5H 

TEST CONDITIONS: unless otherwise specified primer 
supply voltage = -1000v 

K1001 

5H 5H 

Test Test Condition AQL 
% 

Insp. 
Level 

Spam. 
bol 

Limits Units ,Units 

Min. Max. 

3.1.1 a Primer Breakdown Primer supply voltage 
to be -900v.  
Test to be performed 
at least 7 days after 
any previous discharge. 

100% ti - 5 s 

The delay between 
application of 
primer voltage 
and initial 
breakdown to be 
measured. 

3.1.2 b Primer As for test "a" 104 Id 75 150 RA 
Operating Current 

The primer current 
to be measured 
after breakdown 
has occurred. 

4.1.3.1 c VSWR 

Line to be energised 
with not more than 
10 aW RF power and 
terminated in a 
load matched better 
than 1.02 VSWR. 

100% - - 1.2 - VSWR to be 
measured at 
frequencies: 
8500, 8800 and 
9100 Mc/s. 

4.1.1.1 d Low Level Valve to be mounted 
between impedances 
matched better than 
1.1 VSWR. Line to 
be energised with 
not more than 
10 aW RF power. 

lop% ap - 0.8 dB 
Insertion Loss 

Measured at 
Frequencies: 
8500, 8800 and 
9100 Mc/s. 

4.2.4 e High Power Line to be energised 
using 50kW ± I 
peak BF power with 
PRF = 1000 c/s ± 10% 
terminated in a 
matched load. 
Test frequency: 
8800 Mc/s + 100 
Mc/s. 

See Page 3 
Leakage, 

0116132/1A/2 



Page 3 CV6I32 
TESTS (Cont'd) 

K1001 
Ref. 
5H 

Test Test Condition AQL 
% 

Insp. 
Level 

Sym- 
bol 

Limits 
Units 

Min. Max. 

4.2.4.2.1 

4.2.4.1 

(Cont 
e 1. Spike energy 

d) 

2. Total Leakage 
power 

tp1 = 1.0 pS ± 
± 10% 

tp2 = .15 pS + 
± 100 

tp = 1.0 pS + 

4. log 

100% 

100% 

Was 

Pa 

- 

- 

0.2 

100 

ergs/ 
pulse 

mW 

4.2.5 f Recovery Time tp = 1 pS ± 10% 

Other conditions 
as in test "e" 

. 

10% tda - 2 pS 

The time to be 
measured from 
the trailing 
edge of the 
applied pulse 
until the 
insertion loss 
has fallen to 
a value 3 dB 
above its 
value immediate-
ly before the 
pulse is applied. 

. 

4.2.4.4 g 

- 

Low Power Applied peak RF 
power varied from 
100 MW to 100  
Watts 
tp = 1 + 1 
Other conditions 
as in test "e" 
(Note 5)  

6.5 I PaL - 

. 

250 mW 
Leakage 

The peak total 
leakage through 
the valve is to 
be measured as 
the applied 
power is varied. 

4.2.7 h Position of tp = 1 p3 ± 10% 

Other conditions 
as in test "e" 
(Note 5 ) 

6.5 I 1 0.014 0.028 in 
Short 

The distance of 
the effective RF 
short circuit 
behind the front 
flange of the 
valve is to be 
measured. 

CV6132/1A/3 



C V 6 I 3 2 Pa 

TESTS (Cont'd) 

MOM 
Ref 5s 

- 

Test Test Condition AQL 
S 

. 

, 
Insp. 
Level 

Sys,- 
bol 

Limits 
Units 

. 
Min. Max. 

4.2.2 .1 Arc Loss Line to be energised 
with 4 kW peak BF 
power measured 
immediately after the 
valve. 
tp = 1 4 + 14. 
Other conditions 
as in teat "e" 
Note 2 

arc  
Q.A..s (A)a - 0.8 dB 

5.2.3 k 
temp Cycling The valve shall be 

stored at 100°0 fcr one 
hour and followed by one 
hour at roam temperature 
and one hour at -4000, 
this cyole to be repeated 
six times. 
Tests and limits as 
contained in (a) and (b: 

Note 4 

4.0%. 

Post Temperature 
Cycling Tests 

5.3 1 Life Test The valves to be 
mounted on B-Plane 
T junctions  followed by a  matched load.  Input power not 
exceeding 30 kW. 
Output power not 
less than 20 kW. 
Other conditions 
as in test "e" 2. 
Note 3 and 4 

4.0% See Note 5 

Valves to be run 
for 1000 hours. 
Tests "b" to "f" 
to be performed 
at 0.100, 200

750 and 300, 
1000 hours. 

NOTES 

1. Where the rate of production is low a batch size maybe considered 
as being that obtained over a period of one month. The manufacturer 
may at his discretion test more valves than that quoted. 

2. Maintenance of Q.A. quality to be agreed with the manufacturer. 

3. A further six sample valves to be provided by the manufacturer 
for Q.A. life tests. 

4. The tests shall be performed on a sampling basis consisting of the 
specified percentage of the contract requirement (taken to the nearest 
whole number in excess of the percentage value) and spread evenly over 
the production period. Samples used shall be taken from those values 
in current production at the time of commencement of the test. 

Auring 

32/1A14  



Page 5 CV 6132 
During continuous production (which for the purpose of this 
specification shall be considered as being production which has not 
been interrupted for a period in excess of six calendar months) the 
oriterion of aooeptanoe shall be based on not more than one failure 
in any ten consecutive samples tested and shipment of valves may be 
permitted from the ocumenoement of a contract provided that 
rejection of earlier production lots had not occurred. 

Following a six months non-production period, shipment may be permitted 
after the first sample satisfies the specified tests, but in the event 
of an early failure, before the criterion of acceptance can be applied, 
the Manufaoturer shall test at least two further samples made at the 
time of the failure. 

If neither samples fail acceptance then shipment is permitted, but in 
event of an additional failure the Approval Authority shall be informed. 

5. End of life will be indicated by failure to pass any of the b, 0, d, e, 
f tests with the following relaxations of limits:- 

o) VSWR Max. 1.4 

f 

Insertion Loss Max. 1.5 dB. 
Spike Energy 0.25 ergs/pulse max. 
Recovery Time 10 dB.at 4/us 

cv6132/1A/5 



OUTLINE DRAWING 
(THIRD ANGLE PROJECTION) 

4 HOLES, 2 IN EACH FLANGE COAXIAL 
WITH EACH OTHER • T' M.M. DIA 

M 

0 O 

U RAD 

L 
L-J 

B 

A 

P RAD 

J 

INPUT 
FLANGE 

F F / 

G 

FINISH :- PROTECTIVE COVER TO AN 
APPROVED BS. FINISH. 

CV6I32 
Page 6 

4 HOLES, 2 IN EACH FLANGE COAXIAL 

WITH EACH OTHER `57  MM. DIA 

REF. MIN. NOM MAX REF. MIN NOM MAX 

A - I 5/8 - L - - 53 / 64 

B 1.21 6 - 1.224 M - - I 

C 1.276 - I -284 P - 0.030 - 

D - 1732 - R - 0-1 7 0 - 

E - 0.250 - 5 3.7 MM - 3.9 M M. 

F 3/ 3 2 - i/a T 4.2 MM - 4.4 M M 

G I •5 53 - 1.557 U 1 /32 - 3 /32 

H 3 / 1 6 - V 7/32 _ 

J 1 - 1 1 /3 2 _ I.13/32 W 0'225 - 0.245 

K - - 1125 - 

DIMENSIONS IN INCHES UNLESS OTHERWISE STATED 

3rd. JANUA RY 196T AMENDM ENT No.l. CV6I32 IA/ 6 



Type of valve: Velocity modulated oscillator 

Cathode: Indirectly Heated 

Prototype: RVTS 0031. K391/A 

RATINGS AND CHARACTERISTICS 

(Absolute, non-simultaneous and 
for Inspectorate) 

MARKING 

See 11001/4 

BASE 

Flying leads 

CONNECTIONS  

See Drawing Page 4 Note 

not 

Hester Voltage 
Heater Current 
Max. Resonator Voltage 
Max. Resonator Dissipation 
Reflector Voltage Range 

Min.r.f. Power Output 
Mechanical Tuning Range 

Typical Electrical Tuning Rate 
41110Aii centre 

Typical Mechanical Tuning Rate 
Min. Electronic Tuning Range 
Mex. Total Impedance in the 
Reflector cathode circuit 

v) 6.5 
0.565 
400 
20 
140-
200 
40 
8805 - 
8885 

0.9 
1.0 
30 

0.5 

MOUNTING POSITION 

Any 

(W) 

B 

C 
PACKAGING 

See 11005 

DIMENSIONS 

See Page 4 

ALTITUDE 

80,000 feet 

NOTES 

A. Each valve shall be narked with the reflector voltage at which the 
valve will oscillate and give a power output of at least 40 mil over 
the whole band. 

B. The Reflector voltage must always remain negative with respect to 
cathode. If during AFC working there is any possibility that the 
reflector voltage will become equal to or more positive than the 
clothed' a protective diode should be incorporated. 

C. Clockwise rotation of the tuner decreases frequency. 

D. Joint Services Catalogue Nos- 5960-99-037-4e77 

Page 1 (No. of pages 4 ) 
MINISTRY OF AVIATION H.R E VALVE 6142ELECTRMICCV  

Specification MOA/CV6142 SECURITY 

Issue 1 Dated 17th June 1965 ,Specification Valve 

To be read in conjunction with K1001 ABA448 Unclassified Unclassified 

(229238) cv6142/i 



CV6142 
To be performed in addition to these tests applicable is 1E1001 

TESTS 
Page 2 

Test conditions unless otherwise stated 

V V h Vref 
Freq 

res (Reis) 
(V) (V) 00 8845 + 20 
6.3 350 

Adjust to give maximum Power Output 

K1001 
Ref. 5B Test Test Condition AQL ,J p 

Insp. 
Level 

Sym- 
bol 

Limits Units  
Min. Max. 

--- 

3.1.1 

4.1 

4.1 

4.2.6 

GROUP A 

At any frequently in 
the bawl 8805 to 8885 
Mg/s not less than 
Me/s frog the centre 
frequency. 

25 to 1000 c/s at 
10g swept at rate 
of 1 Oct/min 
Note 1.  

20 

100% 

out  

Ih 

P
out 

Iran 

Vref 

P 
V
ref 

if 

if 

0.52 

40 

20 
140 

40 
140 

30 

- 

0.61 

- 

38 
200 

- 
200 

- 

100 

Amps 

0 

nA 
V 

ml 
V 

Mc/s 

ko/s 

Heater Current 

Power Oscillation(1) 

r.f Power Output 

Resonator Current 

Reflector Voltage 

Power Oscillation (2) 

r.f. Power Output 

Reflector Voltage 

Electronic Tuning 

Range 

Vibration 
Frequency Modulation 

3.4 

4.3.1.1 

1.1.3 

GROUP B 

Vh = 5.7 Volts 

Note 2. 

Over any 30°C range 
within the overall 
temeeratirce range 
.20•C to +70°C 
Note 3 

6.5 II 

 Al 
TOS 

A p
out 

i f 

— 

50 

- 

- 

10 

200 

+ 1 

10 

% 

1Co/sfrie 

dB 

Reis 

Emission 

Negative Temperature 

Coefficient 

Farm no Test 

4.4.1 

GROUP C 

Note 5 
Measured over 
frequency 8805 
to 8885 
Note 4. 

6.5 I 

- 
- 

-14 
4.3c10 

2 

/ito/s/sii 
Mcis 

Li. Poise 
Tracking Factor 

GROUPS D and E Omitted 

0V6142/1/2 



K1001 
Ref. 5B 

Test Test Conditions 
Insp. 
Level 

Sym-
bol 

Min. 

Units AQL limits 

Max. 

GROUP F 

Life test 

life test end uoints 

r.f. Power Output 

Refleotor Voltage 

GROUP G 

Retest after 14 days 

holding period 

P
out 

V
ref 

1000 

40 

140 200 

Hours 

mg 
V 

Tests and Limits 
as in Group A 

HOPES 

1. The vibration test shall be performed with the valve attached by its waveguide 
flange to an approved mint. The valve shall be vibrated with sinusoidal 
excitation in the direction of the electron beam. 

2. The Rester Voltage shall be lowered from 6.3 to 5.7 volts and after a minimum 
period of 2 minutes the Resonator current shall not have decreased by more than 
lq% from the value obtained at 6.3 Volts. 

3. Measurements shall be within the given limits in a period of time mot exceeding 
2 minutes following the application of all voltages. 

4.. Reflector voltage for mode Optimum shall be plotted as a function of the molar 
position of the tuning shaft over the frequency range 8805 t. 8885 Me/s. The 
tracking error is defined as the product of the voltage deviation of this 
plotted curve from the straight line drawn through the two voltages eerrespond-
ing to 8805 and 8885 Mo/s and the eerresponiing electronic tuning rate 
sensitivity at the measuring point; the tracking error being expressed in 
MO/s. 

5. The rf noise in defined as the sum of the rf noise powers in two channels 
40 Mo/s above and below the frequency of oscillation compared with the thermal 
noise at 290°K in the same channels. 

The recommended noise standard is the CV 1881. The noise power is to be 
expressed in watts per megacycle of IF bandwidth per milliwatt of power output. 

Page 3 TESTS (Cont'd) 
CV 614 2 

CV6142/1/3 



Pap 4. CV 614 2 

0.125 
MAX 

OUTLINE DRAWING 

(THIRD ANGLE PROJECTION) 

1.400 
MAX. 

0.250 
DIA 

SEE 

g
mt 

Op 
NOTE 

.111. 

.111 

IN 

0.200 

O 

±'004. 
0.610 
±.004 

 J  
8 

I. 220 

HOLE 0-110 
DIA 

0.458 
MAX 

COLOUR CONNECTION 

CATHODE/ WHITE HEATER 

YELLOW HEATER 

GREY REFLECTOR 

MATES WITH 
UG-39/U FLANGE 

14/0076 STRANDED WIRE 
X 12" LG.- MIN. LENGTH. 

NOTE : SCREWDRIVER SLOT IN 
TUNER SPINDLE TO BE 
0-038.  MIN. 0-042"MAX. WIDE 
AND 0-1001.0-OW DEER 

DIMENSIONS IN INCHES 

cvsi42/iA 

I. 625 
SO. COUPLER 

2.400 
MAX. 

0.312 

0.760 4 
MAX 0.658 

MAX 
t  

4 HOLES 0171 
DIA 

0.6401 
-1•004 

fi  
1.280 
±•004 
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ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 
VALVE ELECTRONIC 

 CM5157 

Specification AD/CV6157 
Issue No. 1 dated November 1967 
To be read in conjunction with K1001 

SECURITY  
Specification Valve 
Unclassified Unclassified 

TYPE OF VALVE: S -band travelling 
tube power amplifier 
with low modulation 
noise. 

wave MARKING 

See K1001/4 

BASE CATHODE Indirectly heated 

ENVELOPE Metal capsule 

PROTOTYPE VX3290 

B.S.448/B80 

RATINGS 

Note 

CONNECTIONS 
(All limiting values are absolute mid 

non-simultaneous) 

Heater Voltage (V) 
Max. Heater Current (A) 
Max. Grid 1 Voltage (kV) 
Max. Grid 1 Current (ak) 
Max. Helix Voltage (kV 
Max. Helii Current (mA 
Max. Collector Voltage (kV 
Max. Collector Current (mA) 

PIN ELECTRODE 

3.5 
4.5 
2.5 
1.5 
2.7 
1.5 
3 
20 

F 
A B 
A 

A B 
A 

A B 
A 

1 Heater h 
2 N.C. 

3 Omitted 
4 Grid 1 g1 

5 N.C. 
6 Helix hel 
7 Omitted 
8 Heater/Cathode h,k 
Case Collector/Earth Col 

TYPICAL OPERATING CONDITIONS 
3.5 

0.5-1.0 
0-1.0 
2.0-2.3 
0-1.0 
2.0-2.5 
14-16 

0.5 
2.5-4.1 

20 
30 
25 

H 

A B 

A B 
A 

A B . 
A 

G 

DTMENSIONS 

A  

Heater Voltage ( 
Heater Current (A)3.5-4.5 
Grid 1 Voltage (kV) 
Grid 1 Current (mA) 
Helix Voltage (kV 
Helix Current (mA) 
Collector Voltage (kV) 
Collector Current (mA) 
Min. Working Saturated 
Power Output (W) 
Frequency Range (GHz) 
Min. Gain at a Power 
Output of 0.5 watts (dB) 

Max. Noise Factor (dB) 
Min. Insertion Loss (dB) 

See drawing 171-iTtie-g- 

MOUNTING POSITION 

Any (but see Note D re 
cooling) 

* 
WEIGHT 

Valve only: 2* lbs 

Valve in solenoid mount 
assembly 
433 lbs (See Note J) 

A. These figures are for operation 
Note 2 on Page 4) and adjusted 
solenoid current required to focus 
mount are aligned for minimum 
on the solenoid. The max..solenoid 
operating voltage is 16 volts 
are positive relative to the cathode. 
capsule which is normally earthed. 
the collector voltage. 

NOTES 
solenoid mount assembly (see 

current. The minimum 
beam is 4 Amps when valve and 
means of the adjusting screws 
8 Amps and the solenoid 
voltage 32 volts. All voltages 

is connected to the 
voltage should never exceed 

in the approved 
for minimum helix 

the electron 
helix current by 

current is 
(approx.). Max. 

The collector 
The helix 

CV6157/1/1 



CV6157 NOTES (CONT'D) 

Page 2 

    

B. Adjusted in operation. 

C. The v.s.w.r. of the output and input couplers, measured when I col - 0 
is not greater than 3:1. The valve must be operated in an r.f. circuit 
presenting a v.s.w.r. not greater than 5:1. 

D. The valve is designed for operation without forced air cooling when mounted 
in a horizontal position at an ambient temperature of 20°C. Cooling 
is normally effected by thermal conduction through the base plate, which 
must be mounted on a suitable heat sink, and by thermal convection from 
the radiator. 

When operated in other mounting positions and/or higher ambient tempera-
tures, forced air cooling may be required. The solenoid must be so 
mounted and cooled that no external part of the valve capsule is at a 
temperature in excess of 130°C. 

E. The performance of four tubes has been examined while operating and while 
subjected to the following tests:- 

(i) Resonance Search, amplitude 0.004" frequency sweep 0-30 c/s 
for 2 minutes, test performed three times. 

(ii) Vibration  

Amplitude Frequency Time 
Inches 21-11 Mins. 

0.030 0-11 2 
0.020 11-16 1 
0.010 16-21 1 
0.004 21-30 2 

Test performed three times 

(iii) Fatigue  

Vibrated for 25 minutes with an amplitude of 0.010M at a 
frequency of 20 c/s. 

Test performed six times. 

Results 

There was no measurable effect on gain, noise output and r.f. power 
output. 

F. The surge current shall not exceed 8 Amps. 

G. Conditions as in test clause f on page 3. 

H. A data sheet giving operating conditions is supplied with each valve. 

J. The solenoid mount assembly is not supplied with the valve. 
An outline drawing showing the valve in the solenoid mount assembly is 
shown on Page 7. 

K. The N.A.T.O. Stock number is 5960-99-037-4305. 

CV6157/1/2 



Page 3 
TESTS CV6157 

   

To be performed in addition to those applicable in K1001 

Tests are to be performed in the specified order unless otherwise 
agreed with the Inspecting Authority. 

Test Conditions — Unless Otherwise Specified 

Vh V Col 
(V) (kV) 
3.5 Vhel+150V 

Limits 
Clause 

AQL Insp. 
Level 

Sym—
bol Min. Max. Test Test Conditions Units 

a Heater Current No voltages except Vh 100%1 Ih 3.5 4.5 A 

b 

d 

f 

100% Vg1 0.5 1.0 kV Vhel . 2.3 kV 
increase Vg1 from 
zero until I Col 

. 15 mA 
Note 2 
Conditions as in 
test b. 
Note 2 
Conditions as in 
test b. 
Note 2 
Increase Vg1 from 
zero until I Col 

15 mA 
Apply a signal of r.f. 
power 5 ± 0.5 mW 
frequency 3.3 GHz ± 50 
MHz to the input. 
Adjust Vhel to give 
Max r.f. power output. 
Note .2 
Increase Vg1 from zero 
until I col . 15 mA 
Vhel . value obtained 
in Test Clause (e) 

Apply a signal of r.f. 
power 5 ± 0.5 mW to the 
input at frequencies 
2.5 GHz ± 20 MHz 
3.3 GHz ± 20 MHz 
4.1 GHz + 20 MHz 
Note 2 

Increase the r.f. power 
input until the output 
falls beyond saturation 
to 500 mW 
Note 2 

Grid 1 Voltage 

Grid 1 Current 

Helix Current 

Helix Voltage 

R.P. Power 

(i) Output 1 

(ii) Input 

100% Ig1 1.0 mA 

100% Ihel 1.0 mA 

100% Vhel 2.0 2.3 kV 

00% 

100% 

0.5 
0.5 
0.5 

65.0 

I 

mW 

J. 
CV6157/1/3 



CV6157 Page 4 

Clause Test Test Conditions 
AQL 
% 

Insp. 
Level 

Gym- 
bol 

Limit 
Units Min. Max. 

R.F. Power (Contd.) 

f (iii) Output 2 As in f (i) 100% 0.4 2.8 W 
Increase the r.f. 
power input to 70 MI 
Note 2 

(iv) Output 3 As f (i) at 
frequency intervals 
of 100 MHz + 20 MHz 
over the band 

Q.A. 0.5 W 

2500 to 4100 MHz - 
g High Level 

Noise Factor 
Conditions as in test 
f (i) 
frequency of r.f. 
signal . 3.3 GHz + 20 

100% - 30 dB 

MHz. Notes 2 and _ 
h Cold v.s.w.r. No voltages 100% - 

Measured over the 
frequency range 
2. to 4.1 GHz 
(a)Input - 3:1 Ratio 
(b Output - 3:1jtatio 

Hot v.s.w.r. D.C. conditions as in 
f(i). Measured over 
the frequency range 

100% 

2.5 to 4.1 GHz 
(it Input 6.5:1 Ratio 
(b Output 6.5:1 Ratio 
Note 2 

k Life Note 4 Note 4 Note 4 

NOTES 

• 
1. The surge current shall not exceed 8 Amps. 

2. Measured with the valve operating in a solenoid mount assembly which 
has been approved by comparison with the reference standard held 
by the Qualification Approval Authority. During adjustment and test the 
helix current must not exceed 1.5 mA. 

3. The noise factor is measured by comparing the noise with that from a 
standard noise source, the detector being a broad-band crystal and 
receiver having a pass-band 5-50 MHz. 

CV6157/1/4 



Page 5 
NOTES Cont'd. CV6157 

4. (a) The sample size shall be as follows:— 

Lot Size Sample Size 

1-25 1 
26-50 2 
51-100 3 
100 or greater 2% 

The manufacturer may test additional samples at his discretion. 

(b) For the first lot of any production order, deliveries shall be held 
until satisfactory completion of a minimum of 500 hours life. 

Where previous life test data is available deliveries may be 
released at the discretion of the Inspection Anthority. 

Thereafter, where previous results have proved satisfactory, 
shipment of valves may be permitted without awaiting the results 
of current tests. 

(c) The criterion of acceptance shall be that the average life of the 
sample shall be at least 1,000 hours. 

(d) In the event of a failure, the Qualification Approval Authority 
shall be informed. 

(e) The end of life is reached when, after adjustment of the voltages 
within the specified limits, the valve fails to meet the 
Specification except that the levels of r.f. power output, 
noise and gain may deteriorate by 3 dB. 

CV6157/1/5 



INPUT (SOCKET) 

CA PSULE 

IS 4/3; MAX. 

MRANO. 
OECIMA I. ± 005 
FRACTION 0 INI. 

DIMENSIONAL DRAWING OF VALVE 

41/4  MAX 
De/u; DIA MAX 

KEY 

H 41Y MAX 

OUTPUT (SOCKET) 
COLOUR CODE RED 

TYPE N' CONNECTOR JACKS 
NATO STOCK No 

5905-99-97E-9391 

HOLE IN COOLER 
I95" DIA MINIMUM,,  

POSITION TOL 005 DIA 

9
/ I

 /L
SI

9
A

D
 

< 
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MINISTRY OF AVIATION - DLRD/RRE VALVE ELECTE3EIC C V 6 I 64 
Specification MOA/CF6164. 

Issue 1 Dated 22nd September 1965 

To be read in conjuotion with 11001, and B211609 

SECURITY 

Specification Valve 

Unclassified Unclassified 

---0- Indicates a change 

TYPE OF VALVE - Cathode Ray MA, 
SCREEN AREA - 5" x 1" um 
DEFLECTION - Major Axis Megietic, Miner Axis- 

Eleotrestatio 
FOCUS - Eleetreetatie 
BULB - Glass, internal oonduotive coating 

(Note A. 
SCREEN -GGI, 

YOUNG 

See 11001/4 

BASE 

Potted with flying leads PROTOTYPIC - VX5104. 

RATINGS AND CHARACTERISTICS CONNECTIONS 

Lead 
Colour 

Yellow 
Pink 

Black 

Red 
Green 
Brown 
Grey 

Electrode 

Cathode - k 
Deflection 
Plate - yl 

Deflection 
Plate - y2 

Arede - a3 W 
Grid - g 
Heaters - h 
Anode 2 - a2 

(Absolute, non,-simultaneous and not for Inspectorate) 

NOTES 

Heater Voltage (V) 
Heater Current (A) 
Max. Anode1 & 3 Voltage (kV) 
Min. Anodel & 3 Voltage (kV) 
Max. Anode 2 Voltage V) 
Min. Anode 2 Voltage V) 
Max. Heater - Cathode Voltage V) 
Max. Operating temperature (oc) 

Typical Operating Conditions 

6.3 
0.095 
5.0 
1.0 
300 
0 
125 
75 

B 
B 

DIMENSIONS 

See drawing on Page 6 
Anode 1 & 3 Voltage (kV) 
Anode 2 Voltage for ?bolts 1,9 
Max. Grid Voltage for Cut-off (V) 

3.0 
75 
60 

NOTES 

A. The internal conductive coating permits the tube to be operated with the 
cathode at earth potential without the danger of spot movement due to 
face charging. 

I. Anode 1 and Anode 5 are internally connected, and will be referred to throughout 
the specification as Anode 3 (a3). 

C. NATO Stock Number: 5960-99-057438 

. . 
(319555) CV 1 1 1 
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To be performed in addition to those tests applicable in X1001 

Test conditions, unless otherwise stated: 

Vh Va2 
(V) kV) (V) 
6.3 3.0 Optimum focus 

K1001 
Ref Test Test Conditions 

Insp. 
Level 

Hym- 
bol 

Limits 
Unit 

Yin. Max. 

51.3.1 (a) General Inspection- 
Dimensions 

No Voltages 
See Drawing Page 6. 

100% 

. . 

51.3.2.1 (b) Loose Particles 
See Note 5 

No Voltages 100% 

(o) Heater Current No Voltages except Vh 100 II 0.08 0.12 A 

5.A.4.1.2 (d) Grid Insulation 
Leakage Current 

Vh = 6.87 
Rg = 10N ohm 
Vg = -1007 

101$ Ig - 10 pA 

5A.4.1.3 (e) Heater-Cathode 
Leakage Current 

Vh = 6.57 
V = +1257 100% Ih-k — 25 pA 

51.4.3 (f) Negative Grid 
Cut-off Voltage 

No deflection fields iop% -Vg 30 
Record 

60 V 

51,54.1 
and 

5k.5.2 

(g) Grid Drive 

(i) Minima* negative 

Adjust raster to cover 
useful screen area. 
Adjust Vg to give a 
light Intensity of 0.35 
candela. 

100% 

1 

- 

- 

40 

V 

V 
Vg 

(ii)Change of value 
of Vg from that 
in (f) above. 

5A.5.7 
(k) 
(i) Line width measured 

at centre of trace. 
(ii) nous Anode - 

Voltage & Current 

Using magnetic defleo- 
tion, scan along the 
major (or lE) axis with a 
time base of 50 q/sec.noainall  
line length 65 mm. 
Adjust Vg to give ra3s 
50 PA. 
Adjust Vat for optimum 
focus. 
Without re-focusing, 
repeat on minor (r) axis 
using electrostatic 
deflection with a time 
base of"10 Knis nominal, 
line length 24 mm. 
Adjust Vg to give-10450. 

100% 

Va2 
Ia2 

— 

0 
— 

0.75 

150 
15 

ms 

V 
pA 

, 

CV6164/1/2 
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K1001 
Ref.5L Test Test Conditions Insp. 

Level 
Sym Limits 

Units 
bol  

Min. Max. 

5A.6.4,1 
and 

5A.6.4.2 

(j) Spot Displacement, 
Deviation of un-
deflected focused 
spot from geemetr- 
iogl beStre of 
screen. 

No deflection fields. 

Adjust Vg to give 
Ia3 = 5pA. 

(may be pulsed if 
necessary - pulse 
width approx. 100 
pseos, p.r.f. 50c/sec) 

lop% — 3 mm 

5A.6.5 (k) Spot Displacement - 
Leakage 

Conditions as in (j) 
Insert 1 Mohm between 
each Y plate and a3. 

lop% -- 2 mm 

(1) Spot shift due to 
External Charging 

Apply 50c/sec time base 
to X axis to give a 
line length of approx. 
65mm . 
Adjust Vg to give 
1113 = 1pA. 
Apply Va3 and earth 
potential alternately 
via an electrode to 
the centre of tube 
face parallel to the 
time base. Note 1. 

lop% — 0.25 mm 

5A.6.1 (m) Deflection Sensiti- 
vity- 'Y' axis 

Yi and T2 aro alters- 
stela,  oonneeied to a3. 
Positive deflecting 
voltage being applied 
to the remaiaing I 
plate. 

log% 1.6 2.0 V/mm 

5A.6.2.2 (n) Ortheganality 
Angle between mean 
major axis of tube 
face and scanned 
line. 

Apply 'Y' soan to 
deflect over useful 
screen area. 

100% 87°  93°  

5A.6.3 (o) Useful Screen Area 

Rectangular area free 
from shadowing about 
the geometric centre 

Focused raster to 
slightly overscan area. 
'X' axis 

Y axis ' ' 

10C% 

mm  

-132.5 

+ 10 

- 

- 

mm 

5A.3.5 (p) Blemishes and Screen 
Defects 

Blemishes larger than 
0.5 ma 
0.25mm - 0.5 mm. 
See Note 2 

Scan over useful area 
with defocused raster. 

l00% 

- 
- 

0 
5 

OV61 64/1 /3 
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51001 
Ref. Test Test Conditions Insp 

Level 
Sym 
bol 

Limits 
Units 

Min. Max. 

(q) Flashover and Stray Scan conditions as in loog 
Emission test (o) - Symmetrical deflection. 

Pre-heat the cathode 
at Vh = 6.3V for at 
least 2 minutes before 
applying other voltages. 
Increase Va3 to 5 M7 at 
the same time increasing 
Vg to near out-off. 
See Note 3. 

(r) Cathode Quality 
measured as 

Isj = 3kV 
Va2 = 0 

100% 140 measure pd. 

X*3 
K = 

Vg = 0 
Negative grid out off 2 

Vg (cut off) 2 voltage as in test (f). K 2.t - 

5A.4.6 (a) Capacitances Cg - all 5% 15 pf 
Ck - all 10 pf 
Cy - all excluding other y plate 10 pf 
Measured with lead 
under teat separated 
from remainder. 

541.5.7 (t) Holding period - 
ret tests 

100% 7 -- days 

(fund (r) 

5A.8 (e) Life - See note 4 
for inspection 
levels. 

Focused raster 
,1113 = liOpik 

500 - bra 

Life end point Repeat Test (f) Record Vg 
Apply Grid drive as follows:- 
If Cut-off voltage exobads 
44 volts apply 40V grid drive. 
If Cut-off is less than 44 Irate 
Apply drive. until Vg eqUals -1V 

Measure Ib Ib 70 - pA 

. - 
5A.7.2 (v) Resistance to QA 

External Pressure 

CV6164/14 
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K1001 
Ref. 

Test Test Conditions 
Inap 
Level 

Sym 
bol 

Limits 
Units 

Min. Max. 

5A.8 (w) Life test - period Focused raster QA 1000 - hrs 

life test end point 

Ia3 = 40FA 

Repeat Test (f). Record Vg 
Apply Grid drive as follows: 
If out-off voltage exoeeds 
41 Volts apply 40 Volt grid drive. 
If Cut-off is less than 41 Volts 
apply drive until Vg = -IV. 
Measure Ib Ib 50 - IA 

(3) Vibration No deflection fields. QA 
Fooused spot. 
Freq. range 20 - 2000, 
Rate of change of freq. 
0.2 octaves per minute. 
Amplitude 4in/sec. or 
3.3g, whichever is the 
lower. 
Spot enlargement at any 
point not to exceed 
1.5 diameters. 

NOTES 

1.  A suitable electrode is a metal strip approximate dimensions 1 mm x 60 mm. 
2.  Blemishes below 0.25 mm shall be ignored, except where the separation between 

them is less than the maximum dimension of the largest blemish in the group, 
they will be considered as a blemish having the when mean dimensions of the 

closely spaced blemishes. 

3.  The tube shall be held with the screen horizontal and uppermost. It shall be 
viewed for 15 seconds in a dark box whilst the tube nook is being tapped with an 
approved forked rubber covered wooden mallet at a minimum rate of 4 taps per 

of flashover or stray emission second. There shall be no evidence after the 
first five seconds. 

4.  The scale of life testing shall be related to the production. For production 
orders of less than 51, at least one valve shall be life-tested. For production 
orders of greater then 50, the production shall be divided into batches of 50 and 
at least one valve from each shell be life-tested. The batch corresponding to the 
valve undergoing the life teat shall not be released until the life test has 
completed fp% of the required life. At the option of the manufacturer and at his 
expense any number of additional valves may be life-tested, in which case the 
average of the lives of these valves shall exceed sq% of the required life before 
the batch can be released. 
Life Test is considered satisfactory when an accumulated total of 500 hours per 
sample is reached. 

5.  Referring to Fig. 540 particles may be present from Groups 1, 2, 3 and 4 
and if present must not exceed size A. 

CV6164/0 



GREEN GRID 

GREY a2 FOCUS 

COLOUR LEAD 

YELLOW CATHODE 

PINK 1 

BLACK y2 

RED al/a3 

BROWN NEATER 

BROWN NEATER 

10 NOM. POINT 
TO MAX. DIAMETERi. 

TOP 

DEFLECTION REF 
SEE KI001 5A.7.I.4. 

62121 
7312 

OUTLINE DRAWING 
(THIRD ANGLE PROJECTION) 

80 
 

3012 

NOTES 

I. STRAIGHTNESS GAUGE- 
RING GAUGE 'K 23x 45 LONG 
RING GAUGE 27 

2 FLYING LEADS TO BE Ur LONG MINIMUM 
TO DEE I2C TYPE 4.0.084.  DIA. 

3 AN APPROVED POTTING COMPOUND IS:-
CIBA TYPE My 753.5 PARTS BY WEIGHT 
SHELL EPICOTE 871 95 PARTS BY WEIGHT 
CIBA HARDENER Hy 951.10 PARTS BY WEIGHT 
THESE MATERIALS, WHEN MIXED TOGETHER, 
ARE LEFT TO SET AT ROOM TEMPERATURE 
FOR 46 HOURS. 

POTTING CO POUND 
(NOTE 3) 

22055 

22.5
101 

15 MIN 

LEADS (NOTE 2) 

ALL DIMENSIONS IN MILLIMETRES 

TOP 

GREEN RED 

GREY 

BROWN 

BROWN 

PINE 

BLACK 

YELLOW 

CV. 6164 PAGE 6 
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Specification MO11/C9 6167 

Issue 1. Dated 1st November 1965 

To be read in conjunction with 11001, BS448 
and ES 14.09 

SECURITY 

Specification Valve 

Unclassified Unclassified 

Page 1 (No. of Pages 2) 
IDIOM OF AVIATION -DLRD/RRE VALVE ELECTRONIC CV 6 I 6 7 

Indicates change 

TYPE OF VALVE - Cathode Ray Tube 
DEFLECTION - Magnetie 
FOCUS - Magnetic 
GUN - Tetrads 
BULB - Glass, Internal Conducting Coating 
SCREEN - 009 (Aluninitus basked) 
PROTOTYPE - CV6113,T563Z, i 2/10121a. 

MARKING 

See 11001/4 

See BS448, 
short metal 
approved 

Ihtl 
with 

or shell 
alternative 

B12A. 

RATINGS. CHARACTERISTICS. CAPACITANCES 
AND CONNECTIONS 

SIDE CONTACT 

For details see latest issue of CV 6113 See B3448. CT8 

(A0,-1) 

NATO STOCK NO. 
etc/ 

5960-opm-4407 

The tests 
performed 

TESTS 

CV 6113 shall be 

Liana
-.  

Units 

required by specification 
except as follows:- 

11001 
Ref 

TEST TEST CONDITIONS AQL 
% 

Insp. 
Level 

Sys- 
bol Min. Max. 

5A.5.7 Pomp 

Astigmatism of 
undefleoted 
feeused spot. 

Nets 5:- Measure 

As for CV6113 but 
associated Note 5 
amended to read as 
follawax- 

maxima and minim= axis 

10(g 

at tube centre. 

— 20 % 

Limits a Difference x 100 
Max 

(31 9 556) cir6167/1/1 



AQL Insp. 
% Level 

- 
1 Limits 

SYB1 
bol 

Min. Max. 

11001 
Ref. TESTS TEST CONDITIONS Units 

Pulsed line 250 mm 

Pulsed width = 100 pS 

Foous as in Astigmatism 

test. 

Modulation pulses and 

deflection waveform 

Note 9 

5A.7.2.2 Line Width 100% 0.25 

V52 = 9 MV  

Vg adjusted to give a 

light intensity of 

0.12 candela using a 

focused raster of 

convenient sise viewed 

through Wratten No. 22 

filter. 

5A.5.1.1 
and 

5A.5.1.2 

Screen 
Efficiency 

100% 12 

No focus fieldjVg 

adjusted to give screen 

luminance of 2 foot-

lamberts viewed through 

Wratten No. 22 filter or 

equivalent. Linear 

raster of convenient 

size, uniform screen 

excitation. 

Excitation time = 120 

secs approx. 

5A.17 Persistanoe 
measured as a 
decay time to 
0.013/4. foot-
lamberts 

2.5 I 208 sees 

NOTE:- To allow for screen temperature coefficient the minimum decay 

time limit at any temperature between 15°C and 30°C which is 

an" °C above 15°C is:- 

208 (1-0.00n  seconds 

CV6I 67 TESTS (Cont'd) Page 2 

cvti 67/1/2 
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MINISTRY OF AVIATION DLRD T R.R.K. VALVE ELECTRONIC CV 6168 
Specification: wit/C76168 
Issue 1 dated 19th August 1965 

SECURITY 

To be read in conjunction with X1001, Specification Valve 
DEF131, DEF5011, etc. 

Unclassified Unclassified 

Type of Valve: Reliable Broad-Band TR Cell 

Prototype: IF 461 

MARKING 

I(1001/4 

RATINGS AND CHARACTERISTICS 
(Not for Inspection purposes) 

Note 

B 
B 

Operating Frequency Range 
Max. Peak Power 
Min. Peak Power 
Min. Primer Supply Voltage 
Primer Current 

Mc/s 8500-9500 
kW 200 
kW 4 
V -85o 
VA 130 

DIMENSIONS 

See outline drawing 

TOP CAP 

None 

Primer connection is by 
wrapped joint, single 
strand wire 20-25 swg. 

NOTES 

A. The cell is for use in balanced duplexers, mounted between 3 dB couplers, 0.75 
oentres (W.0.16). 

B. The primer encapsulation contains 5.5 Mohms of external resistance. With a 
primer supply voltage of between -850 and -10007, the primer current will be 
limited to between 100 and 160 pA. With a primer supply voltage of not less 
than -9507, the supply to the primer must be connected at least 5 seconds before 
the application of high power RP pulses. With a primer supply of between -850 
and -9507, the supply must be connected at least 30 seconds before the application 
of high power RP pulses. 

C. Arc loss becomes disproportionately high at line powers of less than 4. kW. 

D. There is a 3.3 Megehm resister between the priner oonnection and the monitor 
alla►ing a measurement to be made of the primer current without disconnecting 
the primer supply. 

E. NATO Steak Number: 500-99-037-4455 

(278462) ov4168/i/i 

Base: None 



CV 6168 TESTS Page 2 

To be performed in addition to those tests applicable in K1001 

Conditions: Unless otherwise stated, Primer supply voltage is -10007 and the 
cell is mounted between 3 dB couplers, 0.75" centres, to an approved 
design. 

K1001 
Test Test Conditions 

AQL Insp. Sym- Limits 
Units 

51 % Level bol Min. Max. 

GROUP A 

2.5 Primer Breakdown Applied voltage -95o7 loq% t - 5 secs 

Note 1 

2.5 Primer Current Applied voltage -8507 lop% 100 - pA 

Note 1 

4.1.3.1 V.S.W.R. Reflectometer Check lop% 
8500 to 9500 Mq/s - 1.30 Ratio 

Note 2 

4.1.1.1 Total Insertion Reflectometer Check l00% 
Lees at 8500 Mq/s - 1.0 dB 

8600 to 9500 Ws - 0.8 dB 

Leakage 

Note 3 

f = 8900 ± 100 Mq/s 

P.R.F. = ipoo pps + lo% 

Linepower = 200 kW ± 

15% 

(1) Spike tp = 0.15 pS + 15% lop% - 0.02 a/p 

(2) Total tp = 1.0 p8 + 15% log% - 10 WW 

Note 4 

GROUP B - Omitted 

GROUP C 
1 

4.2.4.4 Low level leakage f = 8900 Mq/s + 100 Mq/s 2.5 II -  500 mW 

P.R.F. = 1000 pps + 10% 

tp = 1.0 pS + lq% 
Incident power varied 

from 100 mW peak to 

100 W peak 

4.2.5.1 Recovery Time 

(1)  at 200 kW peak 2.5 II - 1.5 0 

Note 5 
(2)  at 70 kW peak - 0.8 pS 

Note 6 

cv6168/1/2 



Page 3 TESTS (Cont'd) CV 6168 
K1001 Test Test Conditions AQL 

% 
Insp. 
Level 

S 
aym- 
bol 

Limits 
Units 

Min. Max. 

Group C (Cont'd) 

4.1.10 Electrical Length 10 II 

(1)  at 8500 Mo/s 147 187 deg. 

(2)  at 8900 Mcis 234 274 deg. 

(3)  at 9500 Mq/s 350 390 deg. 

Note 7 

GROUP D 

4.2.2 Arc Toms 4 kW min. power 
QA 

- 1.2 dB 

Note 8 

4.2.7 Position of QA 
Short Circuit Note 9 .058 .072 inches 

GROUP E 

Damp Heat DEF 5011 Section 5 QA 

Category H.5 

Shock DEF 5011 Section 13 QA 
Category S.2 

Dry Cold DEF 5011 Section 15 QA 

Category -25°C 

Dry Heat DEF 5011 Section 16 QA 
Category +85°C 

Vibration DEF 5011 Section 18 QA 

Category V.2 

GROUP F 

Life 

5.3 

Life Test End Point 4.qt Record 
(1) 500 Hours at 200 kW peak 

Note 10 
Post 500 Hours 
Life Testa 

Inoperatives 2.5 

Electrical Tests Combined AQL 6.5 

(1) Recovery Ties To -6db - 3.0 * 

(2) v.s.e.r. 8500 to 9500mo/s - 1.4 Ratio 

(3) Insertion 8500 to 9500 BO/i - 1.2 dB 
Loss 

(4) Crystal Orrstal N.Y. dotoriora ion Record dB 
Protection 

0v6168/1/3 0v6168/1/3 



CV 6168 
Page 1i 

K1001 Test 
AQL Insp. 

Level 
Sym 
bol 

Limits 
Units Test Conditions 

Max Min 

Life Test End Point 

5.3 (2) 1000 Hours 

Post 1000 Hours  
Life Tests  

Inoperatives 
Electrical Tests 

Recovery Time 

V.S.W.R. 

Insertion Loss 

Combined AQL 

To -6dB 

8500 Mo/s to 9500 Mo/s 

At 8500 MC/i 

At 8600 to 9500 Mo/s 

At 70 kW peak 
Note 11 

2.5 

6.5 

1.4. 

1.20 

1.00 

Ratio 

dB 

dB 

NOTES 

(1) D.C. Primer Supply as specified in K1001 5H.2.5. Cell un-mounted. 

(2) V.S.W.R. measurements shall be made with the line energised at not greater 
than 10 MW. The termination shall be matched better than 1.02 over the 
frequency band. 

(3) Measurement of insertion loss shall be made with the valve mounted between 
impedances matched better than 1.10Y.S.W.R. over the frequency band and 
the line energised at not greater than 10 MW. 

(4) For high power measurements, the magnetron shall be a C72284 or equivalent. 
The rate of rise of magnetron voltage shall be 100 kgipsec. + 1Q. Pulse 
lengths shall be measured at ip% of peak amplitude. A thermistor with the 
following characteristics shall be used:- 

Measured Power 
Efficiency (E) - shall be greater than 0.9 

Incident Power 

V.S.W.R. better than 1.10 over 8900 Mc/s + 100 Mo/s 

" 1.33 over 8900 Ms/s ± 250 Mc/s 

If the measured leakage powers are P1 and P2 miorowatts at pulse lengths of 

0.15 psec. and 1.0 psec. respectively then:- 

4.1. Spike energy = 
1°P1 ergs/pulse 

E x p.r.f. 

4.2 Total leakage = 1000P2 MW peak 
E x p.r.f. 

cg6168/i/4 



Page 5 ROMS (Cont'd) CV 6168 

Teat conditions are:- Peak power 200 kW + lq% PRP 1000 p.p.s. ± 10% tp = 
1.0 peso ± 10J. 

The frequency of the simulated echo pulse shall be within the range 8500 to 
9500 11q/s and shall be not greater than 10 mW peak incident an the cell. The 
time shall be measured from the trailing edge of the transmitter pulse for an 
insertion loss exceeding that immediately before the transmitter pulse by 6 db. 

(6) Test conditions are:- Peak power 70 kW ± 10% PRP = 3000 p.p.s. + 10% 
tp = 0.33 paws ± 

Otherwise as Note (5). 

(7) The length of RCSC No.16 waveguide having the same effective electrical length 
as the cell shall be determined, with the line energised at a convenient low 
power level. The measurement shall be made on each half of the cell. 

(8) Arc loss shall be measured with the line energised at not greater than 4 kW 
RF peak measured immediately after the cell. PRP = 1000 p.p.s. + lq% 
tp = 1.0 peen + 1(%• 

(9) The position of short circuit shall be measured as the distance of the 
effective RF short behind the input flange of the cell. Peak power = 200 kW 
+ 10% tp = 1.0 paws. + 1C PRP = 1000 p.p.a. + 10%. The measurement shall) be 
made on each half of the cell. 

(10) Life tests shall be carried out with the cells mounted between 3 dB couplers. 
Crystals type C72154 shall be mounted in approved holders behind each cell. 
The main run shall be terminated in a matched load. Input power to each cell 
shall be 200 kW + 10% PRP = 1000 p.p.s. ± 1( tp = 1.0 paws. ± 10% f = 9375 
± 100 Mo/s. 

(11) Conditions as in Note (10) except that 
Peak power = 70 kW + 10% PRF = 3000 p.p.s. + 10% tp = 0.33 psec. + 10%. 

Cv6168/1/5 
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PRIMER CONNECTION IS BY 
WRAPPED JOINT: SINGLE STRAND 
WIRE 20-25 S.W.G 

'K 

6 HOLES 0.170 /4,32 DIAM 

MONITOR POINT 

A. 2 -355 

B I -630 

C. 2.030 

I • 217 31,06 

H. 1.557 

NOM. 10, 80 

NOM. 19, 76 

NOM. 0, 91 

DIMEN S IONS 
INCHES 

DIMENSIONS 
MILLIMETRE S 

MAX MIN MAX MIN 

2 -345 59,82 59,56 

1.620 41 ,40 41,15 

2.022 51,56 51,36 

19,18 

30,91 

18,92 

D 

E.  

1.223 

0745   0.755 

0.250 NOM. 6, 35 F.  

0.175 0.165 4, 44 4,19 

1.553 3 9, 55 39, 45 

22,22 

J.  0.425 

0.875 NOM K.  

L.  0.778 

0.036 

N. 0.048 NOM 1,21 

CV 616 8 Page. 6 

OUTLINE DRAWING 

(THIRD ANGLE PROJECTION) 

ALL DIMENSIONS IN INCHES 
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Type of Valve: Reliable Broad-Band TR Cell 

Prototype: WF 471 

MARKING. 

K1001/4 

Base: None 

RATINGS AND CHARACTERISTICS 

Note 

DIMENSIONS 
(Not for Inspection purposes) 

See outline drawing 

Operating Frequency Range Mc/s 8500 to 9500 TOP CAP 

Max. Peak Power kW 50 None 
Min. Peak Power kW 4 
Min. Primer Supply Voltage V 
Primer Current PA 

-850 
130 

B 
B 

Primer connection is by 
wrapped joint, single 
strand wire 20-25 swg 

NOTES 

A. The cell may be used in branched or balanced duplexers. 

B. The primer encapsulation contains 5.5 Mohms of external resistance. With a 
primer supply voltage of between -850V and -1000V the primer current will be 
limited to between 100 pA and 160 }AA. With a primer supply voltage of not 
less than -950V, the supply to the primer must be connected at least 5 seconds 
before the application of high power RF pulses. With a primer supply voltage of 
between -850V and -950V, the supply to the primer must be connected at least 
30 seconds before the application of high power RF pulses. 

C. Transmission loss becomes disproportionately high at line powers of less than 
4 kW. 

D. There is a 3.3 Megohm resistor between the primer connection and the monitor 
point allowing a measurement to be made of the primer current without 
disconnecting the primer supply. 

E. NATO Stock Number: 5960-99-037-4456. 

Page 1 (No. of pages 5 ) 
MINISTRY OF AVIATION DLRD (T) R.R.E. VALVE ELECTRONIC Cy 6169 
Specification: M0A/CV6169 SECURITY 
Issue 1 dated 13th August 1965 
To be read in conjunction with K1001 

BS448 etc. 

Specification Valve 

Unclassified Unclassified 
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CV 6169 
To be performed in addition to those teats applicable in K1001 

TESTS 
Page 2 

Conditions: Unless otherwise stated, Primer Supply Voltage is -1000V 

X1001 
5H 

Test Test Conditions AL 
% Level 

Sym-
bol 

LIMITS 
Units 

Min. Max. 

2.5 

4.1.3.1 

4.1.1.1 

GROUP A 

104 

100% 

100% 

100% 

100% 

ioaS 

t - 

100 

- 
- 

- 
- 

- 

- 

5 

- 

1.40 
1.30 

1 
0.8 

0.30 

100 

Secs 

pA 

dB 
dB 

Ergs/ 
pulse 

mW 

Primer Breakdown Applied Voltage -950v 

Primer Current Applied Voltage -850V 

V.S.W.R. 

Total Insertion 

Note 1 

Reflectometer check 
8500 and 9500 Me/s 
8600 - 9400 Mo/s 
Note 2 

Reflectometer check 
Loss 8500 and 9500 Ruts 

Leakage 

8600-9400 Mo/s 
Note 3 

f = 8900 Mc/s ± 100Mo/s 

(1) Spike 

(2) Total 

P.R.F. = 1000 p.p.s. + 
lo% 

Linepower = 50 kW + 15% 

Note 4. 

tp = 0.15 usec ± 15% 

tp = 1.0 pee ± lo% 

GROUP B omitted 

4.2.4.4 

4.1.10 

GROUP C 

f = 8900 Mo/s ± 100 Mo/m 

P.R.F. = 1000 pps ± 10% 
tp = 1.0 paw: ± 10% 
Incident power varied 
from 100 sdi peak to 
100 W peak 

To -6 dB 
Note 5 
(1) 8500 Mo/s 

(2) 8900 Mo/s 

(3) 9500 Mo/s 

Note 6 

2.5 II - 

147 

234 

350 

250 

0.5 

187 

274 

390 

mW 
(a) 

pSec 

deg. 

deg. 

deg. 

Low Level 
Leakage 

Recovery Time 

Eleotrical 

Len lla 

06169/1 /2 



Page 3 TESTS (Cont'd) CV 616 9 

K1001 
5H 

Teat Test Conditions 
AQL 
% 

Insp. 
level 

Sym. 
bol 

LIMITS Units 

Min. Max. 

GROUP D 

4.2.2 Arc Loss 4 kW min. Power QA - 0.8 dB 

Note 7 

4.2.7 Position of Note 8 QA 0.058 0.072 inches 
short circuit 

GROUP E 

Damp Heat DEF 5011 Section 5 QA 
Category H.5 

Shock DEF 5011 Section 13 QA 
Category S.2 

Dry Cold DEF 5011 Section 15 QA 
Category -25°C 

Dry Heat DEF 5011 Section 16 QA 
Category +85°C 

Vibration DEF 5011 Section 18 QA 
Category V.2 

- — " 
GROUP F 

Life Note 9 

5.3 Life Test End 4.0 Record 
point 1000 Hrs 
Inoperatives 2.5 

Electrical Tests Combined AQL 6.5 

Recovery Time to -6 dB 3 ',mews 

Note 5 

V.S.W.R. Reflectometer check 

8500, 9500 Me/s 1.5 Ratio 

8600 to 9400 Mc/8 1.4 Ratio 

Note 2 

Insertion Loss Reflectometer check 

8500, 9500 Mc/s 1.2 dB 

8600 to 9400 Mc/s 1.0 dB 
Crystal Xtal N.F. Deterioration Reoord 
Protection in dB measured after 

500 Hours. 
1 

NOTES 

(1)  D.C. Primer Supply as specified in K1001 5H.2.5. Cell unmounted.  

(2)  V.S.W.R. measurements shall be made with the line energised at not greater than 
10 mW. The termination shall be matched better than 1.02 over the frequency 
band. 

oni69/1/3 



CV 6169 NOTES (Cont'd) Page 

(3) Measurement of insertion loss shall be made with the valve mounted between 
impedances matched better than 1.10 V.S.W.R. over the frequency band and the 
line energised at not greater than 10 SW. 

(4-) For high power measurements, the magnetron shall be a CV2284 or equivalent. 
The rate of rise of magnetron voltage shall be 100 WWI, ± 10%. A 
thermistor with the following characteristics shall be used:- 

Bfficienoy (E) shall be greater than 0.9 = Measured Power 
 Incident Power 

V.S.W.R. better than 1.10 over 8900 Nc/s ± 100 No/a 

" 1.33 over 8900 No/a + 250 Mo/s 

If the measured leakage powers are PI and P2 microwatts at pulse lengths of 

0.15 usec.and 1.0 pea. respectively then 

10Pi 
4.1. Spike energy = Ex p.r. ngs/p ulse 

1000P2 4.2. Total leakage = OW peak 
E x p.r.f. 

(5) Recovery time shall be measured with the cell in a aide-arm T-junction operated 
under the following conditions:- 

Peak power = 10 kW Pulse length = 1.0m:sec. ± 

PRF = 1000 ppa + 10% 

The frequency of the simulated echo pulse shall be within the range 8500 to 
9500 Nc/s and shall be not greater than 10 WW peak incident on the cell. The 
time shall be measured from the trailing edge of the transmitter pulse for an 
insertion loss exceeding that immediately before the transmitter pulse by 6 dB. 

(6) The length of RCM No. 16 waveguide having the same effective electrical length 
as the cell shall be determined, with the line energised at a convenient low 
power level. 

(7) Aro Loss Shall be measured with the line energised at not greater than 4 kg BF 
peak measured immediately after the cell. 

PRF = 1000 ppa + igS tp = 1.0 pee. + loS 

(8) The position of short circuit shall be measured as the distance of the effective 
RF short behind the input flange of the cell. 

Peak power = 50 kW tp = 1.0 pseo ± 1C% 

PRF = 1000 ppa + ups 

(9) Life tests shall be carried out with the cells mounted on E-plane T-junctions. 
Crystals type CV2154 shall be mounted in approved holders at the optimum 
distance behind each cell. The main run shall be terminated in a matched load. 
Input power to each cell shall be 50 ± 10 kff. 

PRF = 1000 pps ± iqs tp = 1.0 psec ± 144 

f = 9375 Mq/s + 100 mo/a. 

cv6169/1/4 



INCHES M. M. 

MAX. MIN. MAX. MIN. 

POSN' TOL 

A. 1•557 1.553 39,54 39,44 

9. 1.640 1.610 41, 65 40,89 

C.  1.223 1.217 31,06 30, 91 

D.  1-283 I. 277 32,59 32,44 

E.  0 .425 NOM. 10, NOM. 

F.  0.250 NOM. 6,35 NOM. 

0- 245 0.225 6,23 5,72 

H. 0.500 NOM. 12, 7 NOM. 

J. 0.215 NOM. 5, 46 NOM. 

K 0.172 0.168 4,37 4,27 

0.086 NOM. 0,91 NOM. 

N 0.048 NOM. I, 21 NOM. 

R 0.063 NOM. 1,60 NOM. 

0 0.188 NOM. 4,76 NOM. 

OF .008' DIA. (0,2) 

PAGE 5 CV 6169 

OUTLINE DRAWING 

(TH I RD ANGLE PROJECTION ) 

A 

MONITOR POINT 

INPUT 
FLANGE 

PRIMER CONNECTION IS bY WRAPPED 

JOINT: SINGLE STRAND WIRE 20-25 SWG 

PIN SIZE M. X 'N.  

HOLES ARE CO-AXIAL WITHIN 

ALL DIMENSIONS ARE IN INCHES. 
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TYPE OF VALVE: Broad Band T.R. Solid State Limiter 
(See Note D). 

PROTOTYPES: CV6178 - B3808 (RVTS 0055 
CV6192 - BS814 (RVTS 0061 
CV6206 - B3818 

MARKING 

See K1001/4 

DIMENSIONS and CONNECTIONS 

See drawing on Page 5 

RATINGS AND CHARACTERISTICS  

(Absolute, non-simultaneous and not for Inspection purposes) 

Operating Frequency:- 

Min. ITypicall Max. Notes 

CV6178 MHz 8500 91 00 
CV6192 MHz 9000 9700 
CV6206 MHz 9400 10000 

Peak Power (kW) 1 200 A, B 

Primer Supply Voltage (V) -1000 

Primer Current ctt.A) 150 C 

Spike Energy (ergs/pulse) 0.02 

NOTES 

A. The life expectancy of the tube exceeds 500 hours at r.f. power levels less than 
that quoted, and falls progressively as the power level is increased above the 
quoted value. Consequently it is recommended that to ensure long life and for 
satisfactory operation at power levels above 50kW, that the valve be preceded by 
a Pre-T.R. cell. 

B. With duty ratio not exceeding 0.001. 

C. Primer current to be limited by a series resistance of 5.5 MS - 5%, of which 
at least 0.5 MALL must be placed adjacent to the valve. 

D. The varaotor used as the limiter is specified in R.V.T.S. 0057. 

E. N.A.T.O. Stock Numbers are:- 

CV6178 - 5960-99-037-4603 
CV6192 - 5960-99-037-4952 
cy6206 - 5960-99-037-5439 

CV 6178 
Page 1 (No. of Pages5) VALVE ELECTRONIC C V6192 
MINISTRY OF TECHNOLOGY - DM:DARE CV6206 
Specification Mintech./CV6178; CV6192; CV6206 

Issue 1A, Dated April 1968 

To be read in conjunction with K1001 and BS1409. 

SECURITY 
Specification Valve 

Unclassified Unclassified 

  

indicates a change 

cv6178/6192/6206/10 



CV6178 
CV6I92 
CV6206 TESTS Page 2 

To be performed in addition to those tests applicable in K1001 

TEST CONDITIONS: Unless otherwise specified primer supply voltage = -1000V. 
Primer supply resistance = 5.5Milof which at least 0.5Mst 
shall be adjacent to the cell. 

K1001 
Ref. 
51.1 

Test Test Conditions 
AQL Inep 

Level 
Sym-
bol 

Limits 
Units 

Min. Max 

3.1.1 (a)  Primer Breakdown Primer supply voltage 
to be -900V. Test
to be performed at 
least 7 days after 
any previous 
discharge  

100 -, ti - 5 

. 

S 

The delay between 
application of 
primer voltage 
and initial 
breakdown to be 
measured 

3.1.2 (b)  Primer As for test "an 1005: Id.  75 150 ,XA 
Operating Current 

The primer current 
to be measured 
after breakdown 
has occurred. 

4.1.5.1 (c)  V.3..;.R. 

Line to be energised 
with not more than 
10 mW RF power and 
terminated in a 
load matched better 
than 1.02 VSWR 

10) - - 1.3 - 
VdR to be 7,eas-
,:rea uvcr 
fres,uency band:- 
8116178 - 85 00 to 
9100 MHz. 
CV6192 - 9000 to 
9700 MHz. 
dV6206 - 94.00 to 
10000 MHz. 

4.1.1.1 (d)  Lol, Level Line to energised 
with not ..ore than 
10 mW r.f. power. 
Valve mounted between 
ilLpcdnce matched 
better than 1.1 
v.s.w.r. 

100,- oCP - 0.8 dB 
Insertion Loss 
Measured at 
fre,uencies:-
8116176 - 8500 
8600; 71C0 Mhz. 
0V6192 - 9000; 
:)35u; 700, Mhz. 
T'6200 - 9400; 
9700; 1C000 -9z. 

4.2.4 (e)  High Power Line to be energised 
-sing }01,,i ! 10;. 
peak r.f. power witb 
FAF = 1000Hz 1.  10;':, 
terminated in a 
matched load. 
Test fresuencies:-
CV6178 - 8F0G!:!z. 
CV6192 - 9350121z. 
016206 - 970a:Hz. 
TclEr„„ ± 1 OOKHz. 

100%. 

See Page 3 

Leakage 

Test (e) cont'cl. 
1
,
on paze 3. 

CV 178 192 620, 2 



CV6178 
CV6192 

Page C V6206 
TESTS (Corrt'd) 

K1001 
Ref. 
5R 

Teat Teat Conditions AZ 
-% 

Insp. 
Level 

Sym-
bol 

Limits 

Min Max-ni
ts 

4.2.4.2.2 

4.2.4.1 

(e 
cont'd) 

. -- 
1. Spike Energy 

2. Total Leakage 
Power 

tp 740%4. 

tp = 1.0 AS ±10% 

Was 

Poi, 

- 

- 

0.02 

30 

ergs/ 
pulse 

mW 

4.2.5 (f) Recovery Time tp = 1 ps t 10% 

Other conditions 
as in teat 'e' 

100% tdoc - 2 ktS 
The time to be 
measured from the 
trailing edge of 
the applied pulse 
until the insert-
ion loss has fal-
len to a value 
6 dB above its 
value immediately 
before the pulse is 
applied. 

4.2.4.4 (g) Low Power 

Applied peak RF 
power varied from 
100 mW to 100 Watts 

tp= ips + 10% 

Other conditions 
as in test 'e' 

6.5 I Rba - 50 
I 

mW Leakage 

The peak total 
leakage through 
the valve is to 
be measured as 
the applied 
power is varied 

4.2.7 (h) Position of 

tp = 1 Ns - 10% 

Other conditions 
as in test 'e' 

6.5 I i 0.014 0.028in 
Short 

The distance of 
the effective RF 
short circuit 
behind the front 
flange of the 
valve is to be 
measured 

4.2.2 (j)  Arc Loss Line to be energised 
with 4kW peak RF 
power measured 
immediately after 
the valve 
tp =1 NS t ip% 
Other conditions as 
in test 'e' 

1% (A)oc 
arc 

- 0.8 dB 

5.2.3 (k)  Temp.Cycling The valve shall be 
stored at 70°C for 
one hour, followed 
by one hour at room 
temperature and one 
hour at -40°C. This 
cycle to be repeated 
six times. 
Tests and limits as 
contained in (a), (b) 
(d) and (e). 
Note 1. 

1% 

Post Temperature 
Cycling Tests 

. 

cv6i78/6192/6206/1A/3 



81 001 
Ref. 
5H 

AQL Insp. 
Level 

Sym- 
bol 

Limits 
Max 

Units 
Test Test Conditions Min 

The valves to be 
mounted in series 
E-Plane T junctions 
followed by a matched 
load. 
The input power into 
the life test 
assembly shall be 
that whioh provides 
an RF power level of 
not less than 20kW 
into the matched 
termination. 
Other conditions as 
in test (e) 2. 
Note 1. 

5.3 (1) Life Test 500 -
See Note 2 

hours 

NOTES 

1. The tests shall be performed on a sampling basis consisting of the speoified 
percentage of the contract requirement (taken to the nearest whole number in 
excess of the percentage value) and spread evenly over the production period. 
The valves used shall be taken from those in current production at the time 
of the commencement of the test. 

Where the rate of production is less than 25 valves per month a batch size 
may be considered as being that obtained over a period of one month. The 
manufacturer may at his discretion test additional valves. 

During continuous production (which for the purpose of this specification 
shall be considered as being production which has not been interrupted for 
a period in excess of six calendar months) the criterion of acceptance 
shall be based on not more than one failure in any ten consecutive valves 
tested and shipment of valves may be permitted from the commencement of a 
contract provided that rejection of earlier production lots has not occurred. 

Following a six months non-production period shipment may be permitted after 
the first sample satisfies the specified tests. In the event of a failure 
before the criterion of acceptance can be applied, the manufacturer shall test 
at least two further devices made at the time of failure. 

If neither valve fails acceptance then shipment is permitted, but in the event 
of an additional failure the Approval Authority shall be informed. 

Total Hours (or cycles) of operation  
Number of samples x 500 hours (or 2500 cycles) 

The number of samples shall not be less than one per month and may be 
increased above 4% of production at the manufacturer's discretion. 

2. End of life test point shall be 500 hours or when the valve is tested for the 
tests given in b,c,d, e and f and fail to meet the following relaxation of 
limits:- 

V.S.W.R. Max 1.4 
d Insertion loss Max 1.0 
e Spike energy 0.02 ergs/pulse max 
f Recovery time 10 dB at 4 us. 

 

The criterion for aooeptance of the production at 500 hours shall be at least 
90 where life empectanoyl- 

CV 6178 
C V6192 
C V6206 Page 4 
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Inch ma. 

A 

B 

C 

D 

F 

1.555 1'0,005 

1.625 1 7611F., 
 

1.22 1:0.004 

1.28 ±0.004 

1.6?5 NAK 

0.78 )-(14-1., 

0.25 min. 

39.3 

41.3 

31.0 
32.5 
41.3 
19.9 
6.35 min. 

H 0.25 4mi 6.35 

J 7432 t 5.55 

K 3/16 ins,(‘  4.77 

L 0.093 min. 2.4 

M 0.173 t0.004 4.4 ± 0.1 

N 1/16 ± 1/32 1.59 

P 7/16 11.1 

Q 0.25 min. 6.35 

DIMENSIONS 

B 

4 HOLR  
TAPPED 
8 - 32 UNC. 

OUTPUT 
FLANGE 

N(radius) 

IQ 
A 9 

INPUT FLANGE 

4 HOLES'H' DIAM ihR 

Finish. In accordance with DEF-5000 

Original dimensions 
are inch except for 
dimension °M'. 

Tolerances are 0.005, 
unless otherwise stated. 

OUTLINE DRAWING 

Page 5 CV6178 6 CV 620 CV620 6 
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Pace 1 (No. of pages 8) VALVE ELECTRONIC  CV6I80 
ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 

Specification AD/CV6180 
Issue 1 Dated 18th September 1967. SEC:RITY 
To be read in conjunction with K1001, 
K1305, K1006 and MIL-E-IE and Specification Valve 
MIL-I-5422E. Paragraph numbers in 
reference column refer to LIL-E-IE Unclassified nclassified 
unless otherwise st ted 

PROTOTYPE: L15316 

DESCRIPTION: Travelling Wave signal amplifier for operation from 4.0 to 7.5 .Aiz 

CATHODE: Indirectly heated 

ENVELOPE: Packaged in a periodic permanent magnet focussing system 

CO=TIONS & DIMEYSIONS: See Dra;,ing Page 8 

dEIGHT: 5.5 lb. max. 

NOMINAL R.F. INPUT & OUTPUT IMPEDANCE: 50 ohms 

MOUNTING POSITION: Any 

COOLING: Free Convection 

NATO STOCK NO. 5960-99-037-4622 

Parameter Ef If Ecl Icl Ec2 Ic2 Ec3 Ic3 Ec4 Ic4 
Unit: V A Vdc uAdc Vdc uAdc Vdc uAdc Vdc uAdc 

ABSOLUTE MAXIMUM 
RATINGS(Note 1) 

Maximum: (.6 --- 0 5o 100 50 200 50 400 50 

Minimum: __ ___ __ ___ -- 

TEST CONDITION: 

(1) 0 0 0 0 0 0 0 0 0 0 

(2) 6.3 --- Note 2,3 -- Note 2,3 -- Note 2,3 -- Note 2,3 -- 

Parameter: Lc5 Icy Ew Is Eb Ib Ik Pi(rf) Amb.Teap. tk If 
Unit: Vdc uAdc Vdc mAdc Vdc mAdc mAdc Dm 3er- .0 sec (surge) 

A 
ALSCMTE AAKILIUM 
RATINGS (Note 1) 

Ew+ Maximum: (50 50 950 1.0 250 1.5 1.5 30 100 -- 1.5 

Minimum: --- -- 550 --- Ew --- --- -- -65 60 --- 

TEST CONDITION: 

(1) 0 0 0 0 0 0 0 is rtqa --- 0 0 

(2) Note -- Note -- Note -- Note es read --- Dote --- 
2,3 2,3 2,3,4 33 33 

4,5. 

cv6130/1/1 



CV6I80 
Requirements or tests: 

General  
Marking - Notes 2, 9 & K.1001, Section 4. 

Dimensions - Per Outline Drawing 

Preparation for Delivery - Note 31. 

Page 2 

TEST 
METHOD 
OR 

PARA. 

REQUIREMENT 
CONDITIONS SYMBOL 

LILITS 
UNITS OR 

TEST MIN. LAX. 

QUALIFICATION INSPECTION 
(Qualification Approval). 

1.  --- Humidity - Temperature Test Condition (1) Note 11. - - - - 
2.  --- Container Drop Note 6, 16 - - - - 
3.  --- Shock Test Condition (2) Note 16,17 - - - - 

QUALITY CONFORMANCE 
INSPECTION, Part 1 (100%) After 48 hours Holding Period 

4.  E-50.2 Post Holding Period Tests 
4.1 --- Grid Current Test Condition (2) Ic1 -10 +20 uAdc 

Ic2 -10 +20 uAdc 
Ic3 -10 +20 uAdc 
Ic4 -10 +20 uAdc 
Icy -10 +20 uAdc 

4.2 -- Helix Current Test Condition (2) I -10 100 uAdc 

4.3 E-1301 Heater Current Test Condition (1) If 0.19 0.26 A 
Ef = 6.3 

4.4 --- Cathode Current Test Condition (2) Ik 0.4 1.5 mA 

4.5 --- Collector Current Test Condition (2) Ib 0.3 1.5 mA 

4.6 --- Noise Figure Test Condition (2) Note 10, 18
' NF Note 20, 35 35 Note 

4.7 --- Gain Test Condition (2) Note 10, Gss 35 dB 
18, 21. F=F1;F2;F3;F4• 35 45 

4.8 -- Frequency Gain Variation Test Condition (2) Note 19,21 AGss - 5 dB 

4.9 --- Saturation Power Output Test Condition (2) Note 10, 
18, 22. F=F1;F2;F3;F4. 

7 18 dBm 

4.10 --- Power Gain Test Condition (2) Note 10, 
18, 23. F=F1;F2;F3;F4. 

Gp Note 
24 

- - 

4.11 --- Input Match Test Condition (2) Note 26. VSWR - 2.5 ratio 

4.12 -- Output Match Test Condition (2) Note 26. VSWR - 2.5 ratio 

4.13 --- Stability Test Condition (2), No rf 
input Note 32 o 

•scilla- 
ions 

i A 

CV6180/1/2 



Page 3 CV6I80 

TEST 
METHOD 
OR 

PARA. 

REQUIREMENT 
CONDITIONS SYMBOL 

LIMITS 
UNITS OR 

TEST MIN. MAX. 

QUALITY CCNFORMANCE 
INSPECTION, Part 3. 

5 --- Magnetic Shielding Test Condition (2), Note 7,8 - - - - 
6 -- Temperature Test Condition (2) Note 10, 

12, 13, 29. F=F1;F2;F3;F4. 
- - - - 

7 --- Vibration Test Condition (2) Note 7, 
14, 15, 16. 

- - - - 

8 -- Insertion Loss Test Condition (1) Note 7, 
25. L 55 - dB 

9 Life Test Test Condition (2) Note 10, 
27, 28, 29, 30 

t 1000 - hours 

1 F=F1;F2;F3;F4. 

10 Life Test End Points Test Condition (2) Note 10. - Note 30 - 
F=F1:F2:F3iF4. 1 

NOTES  

Note 1: The absolute maximum ratings define the upper limits of electrical inputs 
which may be applied to the tube without danger of permanent damage. 
(MIL-E-I, Para 6.5). The electrical input ratings necessary to 'rovide 
the required tube performance are specified elsewhere. 

Note 2: The tube operating voltages and currents shall be listed on a label affixed 
to the tube. The voltages shall fall within the following limits: 

Element Minimum Voltage Lpximum Voltage 

Heater 6.24 6.36 
Grid 1 -50 5 
Grid 2 5 50 
Grid 3 5 120 
Grid 4 5 200 
&rid 5 100 500 
Helix 650 !:50 
Collector Ew+5 Ew+210 

All voltages are measured with resect to cathode. 
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NOTES (Cont'd) 

Note 3: In order to maintain the specified performance over the specified 
temperature range, the following power supply requirements must be 
met: 

Element  
Installation 
Accuracy S±%) 

Stability (4) 
(Long term 
variation) 

Ripple  
(volts pk to pk) 
(Short term 
variation) 

Heater 1.0 1.0 
Grid 1 0.15 1.0 0.020 
Grid 2 1.0 0.020 
Grid 3 0.15 1.0 0.020 
Grid 4 0.15 1.0 0.050 
Grid 5 0.15 1.0 0.050 
Helix 0.15 0.25 0.050 
Collector 0.15 5.0 10.0 

(a) Installation accuracy is set on 

(b) Stability includes power supply 
including temperature. 

Note 4: Tube may be operated with any one of 
capsule potential: 

Cathode 
Helix 
Collector 

accuracy at 20°C. 

variations from all causes 

the following elements at 

Note 5: The symbols and abbreviations used are defined in MIL—E—IE, 
except as follows: 

Iw 
Ew 
GHz 
Gss 

Gp 
L 
dBm 

Helix Current 
Helix Voltage 
109 Hz 
Small Signal Gain 

Power Gain 
Insertion Loss 
dB relative to 1 milliwatt 

Note 6: 

Note 7: 

The tube shall be packed in its regular shipping container and the 
packaged tube subjected to the drop tests specified in K.1005. 
There shall be no mechanical damage following the drop tests. 

These tests shall be performed on one tube every 6 months when the 
tube is in continuous production or one tube per 100 tubes, whichever 
comes sooner. In the event of a failure, corrective action shall be 
taken by the manufacturer and the Approval Authority informed. 
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Page 5 CV6180 
NOTES (Cont'd.) 

Note 8: The tube under test shall be mounted parallel with, and at a distance not 
greater than 3" between centres from another CV6180, on a steel plate which 
is 18" square by im thick. The tube under test shall operate within the 
limits specified for each test listed under Quality Conformance Inspection 
Part 1. (Tests 4.1 through 4.13) 

Note 9: A label shall be fixed to the body of each tube. The label shall be 
indelibly marked "Magnetised Materials". 

Note 10: The test frequencies Fn are defined as fol- ows: 

Note 11: 

Designation Frequency (GHz) 

F1 4.0 
F2 5.0 
F3 6.0 
F4 7.5 

Follow procedure of MILT-5422E. 

Note 12: The results of all performance measurements shall be recorded. These 
measurements shall be of the Grid and Helix currents, Gain, baturation Power 
Output and Noise Figure as specified in Quality Conformance Part 1. 
The Temperature test shall be performed as follows: 

Affix a temperature indicating device to the capsule outside diameter at 
a point approximately bisecting the tube length, 

Step Condition 
Time at Indicated 

Measurements Capsule Temperature 

1 Room ambient temp. 
Prior to measurements — Required 

Normal test rig outside 
chamber 

Record 
ambient temp. 

2 Room temp. as in 
Step 1 but with tube in 
chamber 

— Required 

3 Adjust chamber to —10°C 40 minutes Required 

4 II If It —62°C 1 Hour Not required 

5 " II ft 45°C 2 Hours Required 
10 Min. 

6 " in .1 70°C 30 Minutes Required 

7 " If ft 
90°C 25 Minutes Required 

8 Room ambient temp. 
Normal test rig outside 
chamber 

1 Hour 
25 Min. 

Required 
Record 
ambient temp. 

Note 13; Where me9sured, the performance at the operating temperatures shall 
be compared with the performance at Step 2 (Note 12) and the differences 
shall not exceed the following limits: 

Performance Limits  

Gain + 3 dB 

Saturation Power ± 1.5 dB 
Output 

Noise Figure + 2 dB 

The grid and helix currents shall not exceed the following limits: 

Grid Currents As specified in test 4.1. 

Max.Helix Current 150 uA d.c. for steps 3 and 5 in Note 12 

350 nA d.c. for steps 6 and 7 in Note 12 

There shall be no change greater than Measurement Error (Note 34) in 
performance between Steps 1 and 8 (Note 12). In the event of a failure 
the Approval Authority shall be informed immediately. 
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NOTES (Cont'd.) 

Note 14. Measure gain using a swept frequency technique. Gain variation due to 
resonances during the test shall be less than 0.5 dB at any frequency 
between 4.0 and 7.5 GHz. 

Note 15: The tube shall be vibrated in three mutually perpendicular directions 
successively, one of which shall be the major axis. 

(a) Resonance search: 5 to 55 Hz at + 0.010"amplitude, 1 Hz steps, 
15 secs each. Record resonant frequencies. 

(b) 5 to 15 Hz at + 0.030" amplitude, 1 Hz steps; 2 minutes/step 
16 to 25 Hz at ±0.020" amplitude, 1 Hz steps, 2 minuterstep 
26 to 55 Hz at +0.010" amplitude, 1 Hz steps, 2 minutes step 
Record resonant frequencies. 

(9) 2 hours at resonances. 

Note 16: Before and after this test, perform Quality Conformance Inspection 
tests 4.6, 4.7 and 4.9. There shall be no change greater than the 
limits of Measurement Error (Note 34). 

Note 17: Following the procedure of MIL—T-5422E subject the operating tube, with 
no rf input and at the prevailing room temperature, to 18 impact shocks 
of 30G and a time duration of 11 + 1 ms. Three impact shocks shall be 
applied in each direction to the tube in each of three mutually 
perpendicular axes. 

Note 18: At the discretion of the manufacturer, a swept frequency signal source 
may be employed and the performance recorded continuously over the 
frequency band. 

Note 19: Frequency Gain Variation shall be measured using a swept frequency 
source over the operating band. 

Note 20: Noise mounts of A.I.L. manufacture Keying part nos. 07049, 07050 
shall be assumed to have a relative excess noise temperature of 15.3 dB. 

Note 21: Gain tests shall be performed with input power adjusted to give an 
output power level of 1 milliwatt. 

Note 22: The Saturation Power Output test shall be performed as follows: 

At each frequency, increase the power input until the first power 
output peak is reached, measure the power output at this value of 
power input. 

Note 23: Power Gain is defined as the gain measured with the input power 
adjusted to give the power output obtained using the setting procedure 
specified in Note 22. 

Note 24: Power Gain sha 1 be not less than the value of Gss — 8 dB. 

Note 25: The Insertion Loss shall be measured across the frequency band using 
a swept frequency technique. 

Note 26: The VSWR at the relevant connector shall be measured across the 
frequency band using a swept frequency technique, the other connector 
being terminated in a matched load. 

Note 27: The tube selected for this test shall have passed the acceptance 
tests (Quality Conformance Inspection, Part 1), or have the approval 
of the Inspecting Officer. 

rote 28: Before the life tests and at 50, 100, 200, 500 and 1000 hours, the 
electrode currents, the gain, saturated power output and noise figure 
shall be measured. 
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Page 7 CV6I80 
NOTES (Cont'd) 

Note 29: This test shall be one tube per lot where lot size shall consist 
of 25 tubes or 1 month's production, whichever is the greater. 

Note 30: The End of Life is defined as the time at which any of the following 
changes occur:— 

Helix current exceeds the specified limits. 
Grid current exceeds the specified limits. 
1.e.in changes by more than 2 dB. 
Sat Power Output changes by more than 2 dB. 
Noise Figure changes by more than 1 dB. 

In the event of a failure the Approval Authority shall be informed. 

Note 31: Preservation, packaging and packing. Unless otherwise specified in 
the contract or order, preservation, packaging and packing shall be 
according to J.S. Specification K1005. 

Note 32: dith the tube input and output separately terminated in a short, 
the phase of the mismatch shall be varied by 360 electrical degrees 
and helix voltage swept plus and minus 2 per cent from its optimum 
value at a 50 to 400 cycle rate. The detected tube output shall be 
viewed as the vertical deflection on an oscilloscope and the helix 
voltage as the horizontal deflection. The sensitivity of the test 
circuit shall be that necessary to indicate the tube noise output. 
The onset of oscillation is observed as a discontinuity in the 
oscilloscope trace. 

Note 33: Installation and alignment shall be as follows:— 

(a) Connect power supply and rf lines to the TNT 

(b) Apply rated heater voltage for a period of two minutes. The 
full rated heater voltage may be applied instantaneously. 

(c) Set grid 2 to zero volts, and set all other elements to voltages 
shown on the tube label. 

(d) Turn up the voltage on grid 2 until th-e collector current reaches 
the value shown on the tube label. Grid 2 voltage shall then be 
approximately that shown on the label. Collector current shall 
be set to an accuracy of 1'=. 

(e) After initial installation and setting of voltages, subsequent 
turn—on procedure may be as follows:- 

1. Same as (b). 

2. All other voltages may then be immediately turned on to 
the preset values with the proviso that the grid 2 
voltage is not achieved before the helix voltage. 

Note 34: Eeasurement Error shall be defined as:— 

Gain +1 dB 
Sat. Power 0 +1 dB 

Noise ±0.5 dB 

Note 35: The Noise Figure may fluctuate between maxima of 11 dB and 11.5 dB 
throughout the operating frequency range. The minimum total 
bandwidth over which -the NZ.shall not exceed 11 dB is 3000 Lliz; the 
maximum total bandwidth over which theN.F.may exceed 11 dB but 
not exceed 11.5 dB is 250 1.1Hz. 
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6 SLOTS 5, 5± 0, 25 WIDE, 
SYM. TOL. 0,5 WIDE MMC, 
TERMINATING IN FULL RAD. POSH 
TOL ON RAD CENTRES 1,0 
DIAL 

PIN CONNECTION COLOUR 
A NC- 
B N.C. 
C GRID 1 GREEN 
D HELIX ORANGE 
E COLLECTOR RED 
F GRID 4 WHITE  
H GRID 3 GREY 
• GRID 2 BLUE 
• GRID S GROWL/TR 
L CATHODE YELLOW 
M HEATER BROWN 
N HEATER CATHODE YELLOW 
P CAPSULE/GRID - BLACK 
R N.C. 
S N.C. 

NOTE: NO CONNECTION IS TO BE 

MADE TO PINS A,B,R LS. 

PAGE 8 CV6180 

NOTE:- 
) BLACK LETTERS 5,5 HIGH ON CANARY YELLOW 

GROUND, THE WORDS' MAGNETIZED MATERIALS 
TO RE CENTRALLY LOCATED. 

FINISH,- FERROUS COMPONENTS BLACKENED AND PRIMED WITH PAINT TO C.S.2507A 
IN ACCORDANCE WITH DEC S000 PART 7, SECTION 5, PARA 213 TOP COAT 
LIGHT GREY EGGSHELL PAINT TO C.S. 2505 A IN ACCORDANCE WITH DEF. 5000 PART 7 
RI. CONNECTORS BRIGHT SILVER PLATED. 

BROAD ARROW 4,5 HIGH 
CHARACTERS TO BE 2,5 HIGH.  

COLOUR WHITE CHARACTERS ON 

BLACK BACKGROUND. 

OUTLINE DRAWING OF TUBE 
CV 6180/1 /8 



Valve 

Unclassified 

SECURITY 

Specification  

Unclassified 

Specification AD/CV 6181 
Issue 1 Dated 20th October 1967. 
To be read in conjunction with 
K1001, K1005, K1006, MIL-E-IE 
and MIL-T-5422E. Paragraph 
numbers in reference column 
refer to MIL-E-IE unless 
otherwise stated 

COOLING: 

NATO STOCK NO. 

Parameters 
Unit: 

Free Convection 

5960-99-037-4623 

Ef If Eel Lel EC2 Ic2 Ec3 103 BO 104 
✓ A Vdc uAdc Vdc uAdc Vdc uAdc Vdc uAdc 

--- 0 

ABSOLUTE MAXIMUM 
RATINGS(Note 1) 

Maximums 150 50 500 50 1000 50 

TEST CONDITION: 

(1)  

(2)  

O 0 0 0 0 0 0 0 0 0 

6.3 --- Note 2,3 -- Note 2,3 -- Note 2,3 -- Note 2,3 -- 

Ik 
mAde 

If 
(surge) 
A 

Parameter: 
Units 

Pi(rf) Amb.Temp. tk 
dBm Deg.0 sec 

Ew Iw Eb Ib 
Vdc mAdo Vdc mAdo 

Note Note -- 
2,3, 2,3,4 
4,5 

Note as reqd Note 
33 33 

Minimum : 6.0 --- -250 

ABSOLUTE MAXIMUM 
RATINGS (Note 11 

PROTOTYPES 

DESCRIPTION: 

CATHODE: 

ENVELOPE: 

CONNECTIONS & DIMENSIONS: See Drawing 

WEIGHT: 5.0 lb. max. 

NOMINAL R.F. INPUT & OUTPUT IMPEDANCE: 50 ohms 

MOUNTING POSITIONs Any 

M5317 
Travelling Wave signal amplifier for operation from 7.5 to 12 GHz 
Indirectly heated 

Packaged in a periodic permanent magnet focussing system 

Page 9 

1.0 1.0 30 100 1.5 

-65 60 

O 0 0 0 0 as reqd 0 0 

Maximum 

Minimum 

TEST CONDITION: 

(1)  

(2)  

1500 1.0 

950 

Ew+ 
250 

Ew 

Page 1 (No. of pages 9) VALVE ELECTRONIC  CV6181 
ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 
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CA/618 I 
maquirements or tests: 

General 
Marking - Note 2, 9 and K.1001, Section 4. 
Dimensions - Per Outline Drawing 

Preparation for Delivery - Note 31. 

Page 2 

TEST 
METHOD 
OR 

PARA. 

REQUIREMENT 
OR 
TEST 

CONDITIONS SYMBOL 
LIMITS 

UNITS 
MIN. MAX. 

QUALIFICATION INSPECTION 
(Qualification Approval) 

1.  --- Humidity - Temperature Test Condition (1) 
Note 11. - - - - 

2.  --- Container Drop Note 6,16. - - - - 
3.  -- Shook Test Condition (2) 

Note 16,17 - - - - 
Quality Conformance 
Insoection,part 1(100%) After 48 hours 

Holding Period 
4.  Ep-50.2 Post Holding Period Tarim 
4.1 Grid Current Test Condition (2) Ic1 -10 +20 uAdc --- 

Io2 -10 +20 uAdc 
Ic3 -10 +20 uAdo 
Ic4 -10 +20 uAdo 
Ic5 -10 +20 uAdo 

4.2 --- Helix Current Test Condition (2) Iw -10 200 uAdo 

4.3 E-1301 Heater Current Test Condition (1) If 0.19 0.26 A 
Ef .. 6.3 

4.4 --- Cathode Current Test Condition (2) Ik 0.4 1.0 mA 

4.5 --- Collector Current Test Condition (2) Ib 0.3 1.0 mA 

4.6 --- Noise Figure Test Condition (2) 
Note 10,18,20 
P1,F4,F5,F6,F7 

7.5 to 10.75 GHz - 11 dB 
>10.75 to 11 GHz - 11.5 dB 
>11.0 to 11.5 GHz - 12 dB 
>11.5 to 12 GHz - 12.5 dB 

4.7 --- Gain Test Condition (2) 
Note 10,18,21 Gss 

7.5 to 11 GHz 35 40 dB 
11 to 12 GHz 30 40 dB 

4.8 -- Frequency Gain Variation Test Condition (2) 
Note 19,21 ,Zss - 8 dB 

4.9 ..-- Saturation Power Output Test Condition (2) 
Note 10,18,22. Po 7 18 am 
F6F1:F2:F3;F4;F7 

4.10 --- Power Gain Test Condition (2) Net. 
Note 10,18,23. Gp 24 - - 
F6F1;F2:F3;F4;F7 

I 
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'age 3 CV6I81 

TEST 
METHOD 
OR 

PARA. 
CONDITIONS SYMBOL 

J.TMTTS 
UNITS 

REQUIREMENT 
OR 
TEST MIN. MAX. 

4.11 --- Input Match Test Condition (2) 
Note 26 VSWR - ratio 

4.12 --- Output Match Test Condition (2) 
Note 26 VSWR - ratio 

4.13 --- Stability Test Condition (2),No No 
Quality conformance rf input Note 32 Po oscilla-

tions insoection,oart 3 

5 --- Magnetic Shielding Test Condition (2), 
Note 7,8. - - - - 

6 --- Temperature Test Condition (2) 
Note 10,12,13,29 
F6F1;F2;F3044F7. - - - - 

7 --- Vibration Test Condition (2) 
Note 7,14,15,16 - - - - 

8 --- Insertion Loss Test Condition (1) 
Note 7,25, L 55 - dB 

9 Life Test Test Condition (2) 
Note 10,27,28,29. 
F6710,12;F30407. t 1000 - hours 

10 Life Test End Points Test Condition (2) 
Note 10. 
P6F102:F30407. - Note 30. - 

NOTES 

Note 1: The absolute maximum ratings define the upper limits of electrical inputs 
which may be applied to the tube without danger of permanent damage 
(MIL-E-1, Para. 6.5). The electrical input ratings necessary to provide 
the required tube performance are specified elsewhere. 

Note 2: The tube operating voltages and currents shall be listed on a label affixed 
to the tube. The voltages shall fall within the following limits: 

Element Minimum Voltage Maximum Voltage 

Heater 6.24 6.36 
Grid 1 -50 5 
Grid 2 5 50 
Grid 3 5 250 
Grid 4 75 500 
Helix 1100 1300 
Collector Ew+5 Ew+210 

All voltages are measured with respect to cathode. 
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CV6I81 Page 4 
NOTES (Conttd) 

Note 3: In order to 
temperature 

Element 

maintain the specified 
range, the following 

Installation 

performance over the specified 
power supply requirements must be met: 

Stability (4) Ripple 
(Long term (volts pk. to pk) 

(%) .4221ta.92. variation) (Short term 
variation) 

Heater 1.0 1.0 
Grid 1 0.15 1.0 0.020  
Grid 2 1.0 0.020  
Grid 3 0.15 1.0 0.020 
Grid 4 0.15 1.0 0.050 
Grid 5 0.15 1.0 0.050 
Helix 0.15 0.25 0.050 
Collector 0.15 5.0 10.0 

Note 4: 

Note 5: 

Note 6s 

Note 7s 

Note 8: 

(a) Installation accuracy is set on accuracy at 20°C. 

(b) Stability includes power supply variations from all causes 
including temperature. 

Tube may be operated with any one of the following elements at 
capsule potentials 

Cathode 
Helix 
Collector 

The symbols and abbreviations used are defined in KtL-E-IE, 
except as follows: 

Iw Helix Current 
Ew Helix Voltage 
GHz 109 Hz 
Gss Small Signal Gain 
Gp Power Gain 
L Insertion Loss 
dBm DB relative to 1 milliwatt 

The tube shall be packed in its regular shipping container and the 
packaged tube subjected to the drop tests specified in K.1005. There 
shall be no mechanical damage following the drop tests. 

These tests shall be performed on one tube every 6 months when the 
tube is in continuous production or one tube per 100 tubes, whichever 
comes sooner. In the event of a failure, corrective action shall be 
taken by the manufacturer and the Approval Authority informed. 

The tube under test shall be mounted parallel with, and at a distance 
not greater than 3" between centres from another CV6181, on a steel 
plate which is 18" square by Pi thick. The tube under test shall 
operate within the limits specified for each test listed under Quality 
Conformance Inspection Part 1. (Tests 4.1 through 4.13) 
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Note 9: 

NOTES (Cont'd) 
CV6I81 

A label shall be fixed to the body of each tube. The label shall be 
indelibly marked "Magnetized Materials". 

Note 10: The test frequencies Fn are defined as follows: 

Designation Frequency (GHz)  

F1 
F2 
F3 
F4 
F5 
F6 
F7 

Note 11: Follow procedure of MIL-T-5422E 

7.5 
8.25 
9.5 
10.75 
11.0 
11.5 
12.0 

Note 12: The results of all performance measurements shall be recorded. These 
measurements shall be of the Grid and Helix currents, Gain, Saturation 
Power Output and Noise figure as specified in Quality Conformance Part 1. 

The Temperature test shall be performed as follows: 

Affix a temperature indicating device to the capsule outside diameter at 
a point approximately bisecting the tube length. 

Step Condition Time at Indicated Measurements 

1 Room ambient temp. 
Normal test rig 
outside chamber 

Capsule Temperature 

Required 
record 
ambient temp. 

Prior to Measurements 

2 Room temp. as in 
Step 1 but with 
tube in chamber Required 

3 Adjust chamber to -10°C 40 Minutes Required 

4 " “ -62°C 1 hour Not required 

5 '' ft 45°C 2 hours 10 Min Required 

6 ti tt 70°C 30 Minutes Required 

7 ft ft 90°C 25 Minutes Required 

8 Room ambient temp. 1 hour 25 Min. Required 
Normal test rig outside 
chamber. 

Record 
ambient temp. 

Note 13: Where measured, the performance at the operating temperatures shall 
be compared with the performance at Step 2 (Note 12) and the differ-
ences shall not exceed the following limits: 

Performance Limits  

Gain +3 dB 

Saturation 
Power Output + 1.5 dB 

Noise Figure +2 dB 
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CV6I81 Page 6 
NOTES (Cont'd)  

The grid and helix currents shall not exceed the following limits: 

Grid Currents As specified in test 4.1 

Max Helix Current 150 uA d.c. for steps 3 and 5 in Note 12 
350 uA d.c. for steps 6 and 7 in Note 12 

There shall be no change greater than Measurement Error (Note 34) in 
performance between Steps 1 and 8 (Note 12). In the event of a failure 
the Approval Authority shall be informed immediately. 

Note 14: Measure gain using a swept frequency technique. Gain variation due to 
resonances during the test shall be less than 0.5 dB at any frequency 
between 7.5 and 12 GHz. 

Note 15: The tube shall be vibrated in three mutually perpendicular directions 
successively, one of which shall be the major axis. 

(a) Resonance search: 5 to 55 Hz at + 0.010" amplitude, 1 Hz steps, 
15 secs each. Record resonant frequencies. 

(b) 5 to 15 Hz at + 0.030" amplitude, 1 Hz steps, 2 minutes/step. 
16 to 25 Hz at + 0.020"'amplitude, 1 Hz steps, 2 minutes/step. 
26 to 55 Hz at + 0.010" amplitude, 1 Hz steps, 2 minutes/step. 

Record resonant frequencies. 

(c) 2 hours at resonances. 

Note 16: Before and after this test, perform Quality Conformance Inspection 
tests 4.6; 4.7 and 4.9. There shall be no change greater than the 
limits of Measurement Error (Note 34). 

Note 17: Following the procedure of MIL-T=5422E subject the operating tube, with 
no rf input and at the prevailing room temperature, to 18 impact shocks 
of 30G and a time duration of 11 + 1 ms. Three impact shocks shall be 
applied in each direction to the tube in each of three mutually 
perpendicular axes. 

Note 18: At the discretion of the manufacturer, a swept frequency signal source 
may be employed and the performance recorded continuously over the 
frequency band. 

Note 19: Frequency Gain Variation shall be measured using a swept frequency 
source over the operating band. 

Note 20: Noise mounts of A.I.L. manufacture having part nos. 07051 and 07052 
shall be assumed to have a relative excess noise temperature of 15.3 dB. 

Note 21: Gain tests shall be performed with input power adjusted to give an 
output power level of 1 milliwatt. 

Note 22: The Saturation Power Output test shall be performed as follows: At each 
frequency, increase the power input until the first power output peak 
is reached, measure the power output at this value of power input. 
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Page 7. CV6181 NOTES (Cont'd)  

Note 23: Power Gain is defined as the gain measured with the input power 
adjusted to give the power output obtained using the setting 
procedure specified in Note 22. 

Note 24: Power Gain shall be not less than the value of Gss - 8 dB. 

Note 25: The Insertion Loss shall be measured across the frequency band using 
a swept frequency technique. 

Note 26: The VSWR at the relevant connector shall be measured across the 
frequency band using a swept frequency technique, the other connector 
being terminated in a matched load. 

Note 27: The tube selected for this test shall have passed the acceptance 
tests (Quality Conformance Inspection, Part 1), or have the approval 
of the Inspecting Officer. 

Note 28: Before the life tests and at 50, 100, 200, 500 and 1000 hours, the 
electrode currents, the gain, saturated power output and noise figure 
shall be measured. 

Note 29: This test shall be one tube per lot where lot size shall consist of 
25 tubes or 1 month's production, whichever is the greater. 

Note 30: The End of Life is defined as the time at which any of the following 
changes occur :- 

Helix current exceeds the specified limits. 
Grid current exceeds the specified limits. 
Gain changes by more than 2 dB. 
Sat Power Output changes by more than 2 dB. 
Noise Figure changes by more than 1 dB. 

In the event of a failure the Approval Authority shall be informed. 

Note 31: Preservation, packaging and packing. Unless otherwise specified in 
the contract or order, preservation, packaging and packing shall be 
according to J.S.Specification K1005. 

Note 32: With the tube input and output separately terminated in a short, the 
phase of the mismatch shall be varied by 360 electrical degrees and 
helix voltage swept plus and minus 2 per cent from its optimum value 
at a 50 to 400 cycle rate. The detected tube output shall be viewed 
as the vertical deflection on an oscilloscope and the helix voltage 
as the horizontal deflection. The sensitivity of the test circuit 
shall be that necessary to indicate the tube noise output. The 
onset of oscillation is observed as a discontinuity in the oscilloscope 
trace. 

Note 33: Installation and alignment shall be as follows:- 

(a) Connect power suplay and rf lines to the TWT 

(b) Apply rated heater voltage for a period of two minutes. The 
full rated heater voltage may be applied instantaneously. 
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CV6I81 Page 8. NOTES ( Contld)  

(c) Set grid 2 to zero volts, and set all other elements to voltages 
shown on the tube label. 

(d) Turn up the voltage on grid 2 until the collector current reaches 
the value shown on the tube label. Grid 2 voltage shall then be 
approximately that shown on the label. Collector current shall 
be set to an accuracy of 1%. 

(e) After initial installation and setting of voltages, subsequent 
turn-on procedure may be as followss- 

1. Same as (b). 

2. All other voltages may then be immediately turned on to 
the preset values with the proviso that the grid 2 voltage 
is not achieved before the helix voltage. 

Note 34. Measurement Error shall be defined as s- 

Gains + 1 dB 
Sat.Power 0/P s + 1 dB 

Noises + 0.5 dB 
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ELECTRO METHODS 
SA 15P 15 PIN PLUG. ACEIAKMP 

MELAMINE INS. ry-y-ry,Fyy, 

I ........i i1 
II 

\ 

200 TP 

ISDPJLIAR 

CONNECTING 

 

LEAD 485 

31,77P 
t 25 LONG 

PIN CONNECTION COLOUR 

45,omiN.RAD A N.C. - 
7,0 MIN. 

--.- 12,5 MAX. 
 

0 N.C. — 
y MAX. 4.- 4,5 

MIN. C GRID I.  GREEN 
3,5 KN. 0,5 MIN. l 0 HELIX ORANGE  

E COLLECTOR RED 
I F GRID 4 WHITE 20 

TP 
, 

H GRID 3 GREY 
51,5 40,5 

%,..:1  " v35/ 3 GRID 2 SLUE MAX. TP 
.L___  i 

K N.C. -  
f 111_11L._- 1  l CATHODE YELLOW 

M HEATER BROWN 

MIN. 
5,I5 MAX. 

 MAX .48 2,5 MAX. N NEATER CATHODE YELLOW 
5,5 MAX. 1 

0,6 WIN. 
WIN. P CAPSULE GAD BLACK 

9,5t IA R N.C. - 
6 SLOTS 5,5t0,25 WIDE 177,2 TP .6 N.C. - 
SYM TOL 0,5 WIDE MMC, 
TERMINATING IN FULL RAD. 25 MAX 196,9TP 106 , I MAX. 

NOTE: NO CONNECTION S TO SE POSN. TOL ON RADIUS CENTRE 
64 5 MAX. • 1,0 DIA. MMC MADE TO PINS A,S,K,R A 5 

39 MAX 

ELEMENT VOLTAGE CURRENT 

FEMALE CONNECTOR FOR 
'N' TYPE SERIES COUPLING 
IN TWO PLACES, POSH. 0 MT 

47,6 
MAGNETIC TUBE TYPE INPUT OPERATING 

TO 2,0 DIA. MMC. MATER! LA PARAMETERS 
LABEL LABEL. 1 / 

I  
7= 7 

40041 
74,5 1 

1 76,2 71,6 
55 49 IT.1112).V14 

DUAMOKI NOTE:- 
EV 3,2t04 

i 

MAX 

I  

MAX 

I  ,  
LETTERS 1,5 HIGH, AND BOXES TO SE ALUMINIUM ON 
mopigto MATT SLUE GROUND. 

t 76 t 2 \ 

• • I 

631' 2 

FLAT TOL 0,5 WIDE 
ON THIS FACE 38,0 

4 
KB/Z 15,9 

MAGNETIZED [ 
MATERIALS 

NOTE- 

I5
,e, BLACK ERS 5,5 HIGH ON CANARY YE GROUND. 

THE WOLERDSTT 'MAGNETIZED MATERIALS' 
TOLLOW  

BE CENTRALLY LOCATED SER.No. 
FINISH:- FERROUS COMPONENTS BLACKENED AND PRIMED WITH 

. 

 

so, 8 
PAINT TO CS 2307A IN ACCORDANCE WITH DEF 5000 PART 7, NOTES:- 
SECTION 5, PARA 2b. I BROAD ARROW 4,8 HIGH. 
TOP COAT LIGHT GREY EGGSHELL PAINT TO CS 2308A IMCHARACTERS TO SE 2,5 HIGH. 
ACCORDANCE WITH DEP 5000 PART 7 
R.F. CONNECTORS BRIGHT SLYER PLATED. L COLOUR: WHITE CHARACTERS ON 

SLACK BACKGROUND. 

OUTLINE DRAWING OF TUBE 
DIMENSIONS IN mm 

CV6181 /1/9 
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ADMIRALTY SURFACE WEAPONS ESTABLISHMENT 

VALVE ELECTRONIC  

CV 6184 
Specification AD/CV6184 
Issue 1 Dated 4.5.67 
To be read in conjunction with K1006 

1 

 

SECURITY 
Specification Valve 
Unclassified Unclassified 

  

PROTOTYPE: 40)110,000D 

DESCRIPTION: Ceramic and metal, forced air cooled tetrode 

CATHODE: Directly heated thoriated Tungsten 

MOUNTING: Vertical, base down or up, with protection from severe shock 
and vibration 

CONNECTIONS AND DIMENSIONS: See figure 1. 

N.A.T.O. STOCK NUMBER: 5960-99-037-4627 

ABSOLUTE MAXIMUM RATINGS: 

Ec2 Eel Ib PO Pg2 Pp Anode Core Cooling 
& Seal T Note 1 Altitude 

kVdc Vdc Adc W W kW °C ft. 

1.5 3.0 75 250 10.0 250 10,000 

1.0 2.5 75 250 6.65 250 10,000 
Note 2 

1.5 4.0 75 250 12.0 250 10,000 

0.75adj 1.0 Note 3 

Parameter Ef Eb 

Units Vac kVdc 

C Telegraphy , 
(up to 100 Mc) "5 25% 7.5 

C Telephony 7.5 ±5% 5.0 

Class AB 7.5 +9% 7.5 
Test Condition 7.5 2.0 

PARA. NO. TEST CONDITIONS 
AQL 

(PERCENT 
DEFECTIVE) 

INSP. 
EL ---- 

SYMBOL UNITS 
 LIMITS 

Min. Max. 

3.1 
3.6 

4..5 
4.9.2 

General 

Required 

Note 4. 

See figure 1 
Note 5 

- 

- 
- 

- 

- 

- 
- 

- 

— 

- 
t 

- 

an,  

- 
150 

- 

... 

- 
- 

- 

- 
hr. 

- 

Qualification 

Performance 

Holding Period 

Dimensions 

(229327) CV 6184 /1/1 



CV6I84 Page 2 

PARA 
NO.. TEST CONDITIONS 

WA 

(112" CENT 
DEFECT- 
lYE)  

INSP.  
LEVEL SYMBOI 

LIMITS 

-UNITS 
Min. Max. 

. 
Acceptance Inspection 
Part 1 (Production) 
See Note 6 

4.9.1 Mech. Prod. Tests - - MO ml 41•0 - 

4.10.8 Filament Current 0.65 II If: 72 78 Aac 

4.10.5.2 Grid Voltage 0.65 II -NM: -95 127 Vdc 

4.10.4.1 Anode Current Eb = 5 kV, 
Ec2 = 500V, 
Ec1 = -150V 

0.65 II Ib - 100 mA 

4.10.6.1 tTotal Grid Current 
(1) Note 10 

Eb = 10 kV, 
Ec2 = 1500V 

0.65 II -Ic1: - 45 'Ado 

Abe 1A Note 3 
After 10 mins. -Ie1 - 40 tad° 

4.10.4.3 Screen Grid Current 0.65 II Ic2: - 15.0 mAda 

4.10.6.6 Primary Control - 
Grid Emission 

Ic1 = 600 mAdo, 
t = 15; anode & 
soreen grid 
floating 

0.65 II -Ise - 20 /uAdc 

4.10.6.6 Primary Screen - 
Grid Emission 

Ec1 = 0 Vdc, 
t = 15; 

0.65 II -Isg2 - 60 /Ado 

Ic2 = 550 mAdo; 
anode floating 

4.10.1.3 tPeak Emission (1) eb = eci = 4,02 0.65 II is: 53 -  a 
Note 10 = 2.5 kV 

Acceptance Inspection 
Part 2 (Design) 
See Note 

4.10.14 Direct Inter- 
electrode 

Cin 108.0 122.0 haF 

Capacitance Note 8 6.5 83 Cout 18.0 23.0/90 

4.10.14 

(grounded cathode, 

Direct Inter- 
electrode 

1.0/e  CEP 

Cin 48.0 58.0 AO 

Capacitance 
6.5 83 Cout 

Cpk 
18.0 

0.16 
23.0 

(grounded grid) 

Current division Eb = Ec2 = 6.5 83 601 - 0 V 
1500 Vdc; 
ec1/1b is 11 a; 

342 1.25 a 

Ec1 = -600 Vdc, 
tp = 2 min; 
prr = 50 pps min; 
Note 9 

CV 61/1/284  



Page 3 CV 6184 

MO. TEST CONDITIONS 

AQL 

CENT 
DEFECT- 
IvE) 

INSP. 
LEVEL SYMBOL 

LIMITS TS 

Min. Max. 
mut 

Power Output EL.P. Amplifier 
I = 27 to 29 Mc 
Eb = 7.5 kV 
Eo2 = 1500V 
Zero-signal Anode 
Current = 0.5k 6.5 S3 Po 10 kl 
Adjust drive and 
Load for lb = Io1 -1 1 mA 
2.ak 
Ic2 =160 mA. 
Time 30 mins. 
Note 3 

4.10.6.1 Total Grid As for Total 6.5 S3 -I'M - 45 /uAdo 
Current (2) Grid Current (1) 
Note 11 After 10 mina. 40 /ado 

4.10.1.3 Peak /Mission (2) As for Peak 6.5 33 is 53 - a 
Notes 11 and 12 Emission (1) 

NOTES 

1. During operation forced air cooling of the base and anode must be provided to 
ensure that the maximum seal temperature ratings are not exceeded. The air 
flow must be applied before or simultaneously with the electrode voltages and 
should. be maintained for two minutes after the voltages are removed. 

2. Applies to oarrier only conditions. 

3. In the Total Grid Current and Power Output tests forced air cooling as stated 
in Note 1 shall be applied. In all other electrical testa forced air cooling 
in a base to anode direction is permitted at a rate of 50 cfm. maximum, with 
air at not less than 200C for the base and anode. Separate sources may be 
used for the base and anode but neither shall provide more than 50 cfm. 

4. The following paragraphs listed in para. 3.6 of $1006 shall applys-
3.7, 3.8, 4.1, 4.3, 4.4, 4.5, 4.6, 4.9.21. 

CV 6184 /1/3 
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HOTS (Contd.) 

5. The following dimensions shall be measured on a Design basis, AQL 6.5, 
Inspection Level 33:- C, D, J6 P, G, H, J, S, L, P, R and T. The following 
dimensions shall be measured on a sample of four tubes from the first 
production lot of each year, with no failures allowed:- A, B, 114 N and 3; 
in case of a failure, that dimension shall become a Design test for three 
successful consecutive lots, and may then revert to the once-a-year periodic) 
basis. The indicated T.I.R. measurements shall also be on a Design basis. 

6. These tests shall be carried out as standard production tests. Sampling as 
in DEF.131A may be used. The AQL for the combined defectives for attributes, 
excluding mechanical, shall be one percent. A tube having one or more 
defects shall be counted as one defective. 

7. Sampling shall be in accordance with DEP.131A. 

8. It shall be allowable to measure Cgig2 and Cglk separately, with all unused 
elements grounded in each case, and consider the sum to be equal to Cin. 

9. Under the specified volt 
an 

anode current of ib = am) conditions, the control grid is pulsed to produce 
1114 amperes. At this operating level, the pulse 

screen current shall not exceed the specified limit, and the instantaneous 
not exceed sero (that is, the grid may not be driven grid-cathode voltage may 

positive with respect to the cathode in order to produce the required anode 
)• current 

10. These tests are to be performed before the Power Output test•. 

11. These tests are to be performed after the Power Output teat. 

12. The values of peak emission shall not be less than 90% of that obtained in the 
Peak Emission (1) test. 

ir 6184 A /4 



DO NOT CONTACT 

SCREEN ORM 

GRID 

1 

ANODE 
THE T.I.R. OF THE SCREEN 
GRID OW0 FILAMENT CONTACT 
SURFACER *NALL NOT EXCEED 

.040 WITH RESPECT TO THE 
CONTROL GRID AND.. ANODE 
CONTACT SURFACE WHIN THE 
LATTER SURFACES ARt 
ItOTATID ON BOILERS AT THE 
POINTS P4DICOrrED SY THE 
ARROWS. 

1 I 

0 

O 

O 

0 41.-1  

* CONTACT SURFACE. 
ALL DIMENSIONS IN INCHES 

FILAMENT 

DO NOT CONTACT. THIS SPIGOT 
IS OPTIONAL. 

DIMENSION DATA 
REF. NOM. Him. MAK. REF: NOM. MIN. MAX. 
A 6.928 7.050 K .188 
8 .855 .895 L 1.764 1.826 
C .720 .760 M 4.186 4.568 
I) 1.896 1.936 N 2.412 2.788 
E 5.133 3.173 p 8.625 9.125 
F 3.752 3.832 R .586 I .050 
6 3.980 4.020 S 3.412 3.788 
H .188 T .375 
7 .188 

P*GE .5. CV6I84 

.00.41k • ••••• As la I /ID 



ELECTRONIC VALVE SPECIFICATIONS 

VALVE ELECTRONIC CV6192  

The requirements for Specification CV6192 are included 
on Specification Mintech/CV6178. 

April 1968 T.V.C. for R.R.E. 

NM.461742(T) 



ELECTRONIC VALVE SPECIFICATIONS 

VALVE ELECTRONIC CV6206  

The requirements for Specification CV6206 are included 
on Specification MintechAV6178. 

April 1968 T.V.C. for R.R.E. 

NM.461743(T) 



TYPE OF VALVE: Miniature, Noise Generator 

CATHODE: Cold 

PROTOTYPE: VX9252 

MARKING 

See K1001/4 

RATINGS  
(Not for Inspection Purposto) 

Striking Conditions  

Power Unit Open Circuit Voltage 
Transient Pulse Length 
Transient Pulse Voltage 

Nominal Operating Voltage (Ia = 100mA) 
Nominal Continuous Operating Current 
Nominal Noise Power (Ia = 100mA) 
Nominal Noise Power Output Change with 
Current 
Maximum Frequency Range (V.S.W.R. 

CV6209 

cv6210 

CV6211 

CV6212 

Note 

(V) 

(I(X 
(dB) 

(dB/mA) 
= 0.85) 

(GHz) 

(GHz) 

(GHz) 

(GHz) 

A 
A 
A 

B 
C 

DIMENSIONS 

See drawing on page 4. 

CONNECTIONS  

Anode - Flexible lead 

Cathode - Metal body 
Electrical connection 
to the cathode being 
made by the helicoil 
inserts in the flange 
faces. 

MOUNTING POSITION 

Any - See Note D 

NOTES_ 

A. The striking conditions required for gas discharge tubes are of a complex nature. 
The data given is to provide more conoise information on this parameter rather than 
simpler less useful data. 

B. Operating Current  

100 mA is recommended for normal radar applications and 115 mA for Doppler type 
radar equipment. The figure of 115mA will be subject to an increase of nominal 
noise output of 0.13dB. 
When the tube is run at 100mA some low frequency oscillations may occur which in 
normal radar applications can be disregarded but may be disadvantageous in 
Doppler equipments. 115mA will enure the lack of parasitic oscillation. 

C. Relative to thermal noise at 17°C. 

D. To ensure the minigum spread of noise output with aerial and feed mismatch, the 
source should be mounted with the iris loaded end nearest the receiver. This 
end can be identified as being adjacent to the lead-out wire. 

E. NATO STOCK NUMBERS:- 

Cv6209 5960-99-037-5583 
cV6210 5960-99-037-5584 
cv6211 5960-99=037-5585 
CV6212 5960-99-037-5586 

200 +23 
10 ±V 
1.4 -5% 
37 
100 
13.2 

+0.012 

8.655 to 
8.905 
9.2 to 
9.45 
9.375 to 
9.625 
9.475 to 
9.725 

Page 1 (No. of pages 5 ) VALVE ELECTRONIC 

MINISTRY OF TECHNOLOGY - DLRD/RRE 

Specification Min. Tech./CV 6209-10-11-12 

Issue No. 1, Dated December 1967 
To be read in conjunction with K1001 and DEF-133 

CV6209-10 
CV6211- 12 

Valve Speoifioatio 

1 

Unclassified Unclassified 

CV62C9*+,12/1t1 



CV6209-10 
C V6 2 11 - 12 

To be performed in addition to those applicable in K1001 

Test Frei:mass:- 

fi . CV 6209 8.780 GHs ± 5MHz F2 ' CV6209 8.655 Gliz ± 5MHS 

CV 6210 9.325 GHz t 5MHz CV6210 9.200 GHz ± 5MHz 

CV 6211 9.500 GHz t 511Hs CV6211 9.375 Gas t 5MHz 

CV 6212 9.600 GHz ± 5MHz CV6212 9.475 GHz t 5MHz 

f
3 

= CV6209 8.905 GHz ± 5MHz 

CV6210 9.450 GHz ± 5MHz 

CV6211 9.625 Gas I NHS 
CV6212 9.725 Gas. I 5MHz 

K1001 
Ref 

Test Test Conditions Inep 
Level 

Sym- 
bol 

Limits lnit 
Min Max 

GROUP A TESTS 

Ia = 0, Frequency = f1 

Ia = 100mA ± 2uk, Frequenoy 
= f1. Notes 1 and 2. 

Is = 100mA ±2mA 

Open circuit voltage = 
200V ±5V. Transient 
Pulse Length = 10,6±0.54. 
Transient Pulse Voltage 
= 1.4kV t0.7kV. 

Note 3. 

100% 

100% 

100% 

100% 

- 

F 

Va 

a 
Ia 

0.9 

13 

34 

- 
80 

- 

13.5 

40 

5 
- 

- 

dB 

V 

Sec. 
mA 

V.S.W.R. (1) 

Noise Output 

Anode Voltage 

Tube Striking 
Time 

GROUP B TESTS 

Ia = 0, Frequency = f2 
Note 1. 

Ia = 0, Frequenoy = f3 
Note 1. 

Ia = 0, Frequency . fi 
Note 1. 

Note 4 

10% 

10 

10 

- 

- 

- 

0.85 

0.85 

- 

- 

- 

0.15 

- 

- 

dB 

V.S.W.R. (2) 

V.S.W.R. (3) 

Insertion Loss 

GROUP D Omitted 

GROUP E TESTS 

DKF-133:- 

Clause 6.1 

Clause 8.4 to 
Figure 6, Curve A. 

Q.A. 1 

Sequential Testa 

(i) Visual 
Examination 

(ii) Vibration 

(a) Resonant 
Search 

(b) Vibration 
Functional 

(c) Vibration 
Endurance 

CV6209 - 12/1/2 

TESTS 
Page 2 

  



Page 3 
TESTS (Cont'd.) 

C V6209-10 
CV621I-12 

   

K1001 
Ref 

Teat Test Conditions Insp. 
Level 

Sym- 
bol 

Limits Unit 
Min. Max. 

GROUP E (Cont'd.) 

Clause 12.1 (iii) Extra Low Temp- 
erature Min. temp.= -55°C. 

(iv) Dry Heat Clause 11, Test B. 

(v) Low Temperature/ Clause 12.2, Test C. 
Low Pressure 

(vi) Damp Heat Clause 11.1. 

(vii) Low Temperature/ Clause 12.2, Test C. 
Low Pressure 

(viii) Damp Heat Clause 11.1. 

(ix) Low Temperature/ Clause 12.2, Test C. 
Low Pressure 

(x) Damp Heat Clause 11.1. 

(xi) Low Temperature/ Clause 12.2, Test C. 
Low Pressure 

(xii) Damp Heat Clause 11.1. 

(xiii) Tropical Expos- 
ure, 28 Days 

(xiv) Salt Corrosion 

Clause 11.2. 

Clause 14.0. 

(xv) Shock or Impact Clause 7.3, Test A. 
(30g) 

(xvi) Bump Clause 7, Test A. 

.., 

(xvii) Visual Examin- 
ation 

. • 

Clause 6.1. 

NOTES 

1. The free port of the noise generator shall be terminated by a load whose 
V.S.W.R. value is better than 0.95. 

2. The noise output shall be measured using an approved standard noise 
source connected in an approved circuit. 

3. Tube to be tested in an approved circuit as given on page 5, or 
equivalent. 

4. For Group B tests, the lot is acceptable providing the eonbinett number 
of rejects for all the tests specified does not exceed. 1. If the. 
oonbiniti number of rejects exceed 1, the lot shall be rejected and 10096 
inspection imposed. 

cv62o9 - 12/1/3 



CV6209-10 
CV6211-I2 Page 

OUTLINE DRAWING 

1111M AM= 
=MEM 

IMF 
Iii=• 

'-L 
C 

D 

. 

__ --4D -( N6. -- 

A 

- -0  0_  i 
"—N. r—  G 

Note i. 
--0I F 

 
a 

a-- TSee 
I 

TABLE OF DIMENSIONS 

Symbol Inches Millimetre 
DRAWING NOTES  

(i) Silicon rubber lead-out cable 

A 

B 

C 

D 

E 

F 

G 

H 

2} 

2 

11 

iir 

F T 

21- 
ii 

0.812 

54.0 

50.8 

41.3 
28.6 

12.7 

10

.

.7 

56 

20.6 

14/.0076 tinned annealed copper 
oore nominal outside diameter 
0.148 x 9 inches minimum length. 

(ii) 4. holes (both ends) fitted with 
8 - 32 UNC. a 1 diameter wire 
inserts (tangs broken off). 
Position of holes and waveguide 
aperture to WG. 16 square flange 
to Drg. TR/B 610180, Issue 10. 

Original Dimensions in inches. 

Tolerances (on inch dimensions):- 

Fractional te,i4. 

Decimal ± 0.005 

cv6205 - 12/1/4 



Page 5 CV6209-10 
CV62 I -12 

..1.1-namo 1M71 v.invull 

41?  I.4 kV 
N.T. Supply i.5 ksa. 

75 kia- 

On. eevio 460 

P. B. Sy. VI  c V21.31 _ iv _ _ _ _ 2.0oV 
geluicred 
Pwwer 
silt1/3 

3oo V 
Rea.1 

we" 
5̀ 444J 

Pv Ls C 
GENII! 

d 
, 

2.2.0.01. 

(DNOISE 
Ti.1 SE 

R.V. 
5k-. 

(V2 - Commercial Equivalent 
is Mullard PY88.) 

CIRCUIT NOTES 

(i) The output of the pulse generator should be square negative pulses, of 
amplitude 75 volts, duration tOASecs. and p.r.f. 50 p.p.s.. The 
output impedance should be less than 10k 4. 

(ii) The 1.4kV H.T. supply may be d.o. or 1.4kV peak a.o.. If the latter 
the pulse generator must be syncronised so that the leading edge of 
the 10/tSec. pulse occurs 5juSeo. before the peak value of the a.o.. 

(iii) The leads from the 75 karesistor to the anode of V, the noise tube 
and cathode of V2 shall have the minimum possible oipacitance to 
earth to maintain the pulse shape. 

(iv) Before a series of tests, without the noise tube connected, all the 
power supplies shall be applied and R.V. adjusted to give a current 
of 4 - 5 mA in the milliammeter. 

(v) With the noise tube connected, the 1.4kV H.T. supply shall be applied 
last. The strike time shall be measured from the instant that the 
push button is pressed. 

CV6209 12/1/5 
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iALVE HLECTRO'71. 0 MINISTRY OF TECHNOLOGY - DiiD/IRE. C V 6 23 4 
Specification Mintec CVO'L34 SECURITY 

Issue 1, Dated October 1°68. Specification Valve 

To be read in conjunction with K1001. Unclassified Unclassified 

TYPE OF VALVE: Packaged Magnetron MARKING 

CATHODE: Unipotential, indirectly heated See K1001/4  
Additional marking:- PROTOTYPE: VX 854k Serial No. 

RATINGS AND CHARACTERISTICS CONNECTIONS & DIMENSIONS 

Not for Inspection Purposes. All limiting values 
absolute and non-simultaneous. 

are See drawing fig. 1  : WG 16 Bolted flange (DEF 5352, 
 

Heater voltage (V) 
NOTE 

MOUNTING SUPPORT 6.3+7% D 
By means of studs in the Heater current at Vh = 6.3V. (A) 1.670.1 

Max. peak anode current. (mA) 180 output flange, see fig. 1 
110 

MOUNTING POSITION 
Min. peak anode current. (ml 
Max. peak input power. (W 160 
Max. mean anode input power. (W 60 
Max. duty cycle. (Ratio) 0.5 Any  
Max. pulsed duration. (Oen) 6 

WEIGHT Max. rate of rise of voltage. (kV/}Sec) 5 C 
Max. anode temperature. (oC) 140 A 
Min. tube heating time. (Secs) 150 B Approximately 1.1 lb. 

Nominal operating frequency. (MHz) 8800 
JOINT SERVICE CAT. NO. Nominal pulse voltage. (V) 800 

5960-99-037- 5825 

PACKAGING 

To K1005 

NOTES 

A. Measured at the point specified on the outline drawing on page 7. 

B. The cathode heating time should be greater than 150 seconds for ambient 
temperatures above 0°C and greater than 180 seconds for ambient temperatures 
between -55°C and 0°C. 

C. For rating purposes only, the rate of rise of pulse voltage, is defined as the 
steepest tangent to the leading edge of the voltage pulse, measured for 
voltages which are in excess of 80% of the running voltage of the magnetron. 

D. The heater voltage should be reduced when the valve is running, otherwise life 
may be impaired. The value may be obtained from the table below. For 
intermediate anode currents obtain the heater voltage by linear interpolation. 

Vh, volts rma Ia, mA mean 

6.3 I 7% 0 
5.5 I 7% 30 
4.5 t 7% 60 

CV6234/1/1 



LV6234 Page 2 

To be performed in addition 
to section 5F. See note 1. 

TESTS 
1 

particular reference to those applicable in K10010  and with 

General Test Conditions:- Unless other7rise stated for Individual tests, these shall 
be as given below:- There tolerances are quoted, the actual value is nt the discretion 
of the manufacturer prcvided it satisfies the tolerances specified. 

Vh Ia PRF Pulse width tp rry Load 
6.3 volts 60 mA mean 100,000 pps 4 psecs 5 kV/psecs min VSWR = 1.05 
See note 2 See note 4 max. 

Duty factor = 0.4 I 5% 

No. Test Test Conditions LIMITS Units 
Min. Max. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Dimensions 

Soak 

Holding period 

Missing pulses (1) 

Missing pulses (2) 

Peak anode voltage 

Mean power output 

Frequency 

Pulling factor 

Bandwidth (1) 

Sidelobes (1) 

Heater current 

Bandwidth (2) (QA) 

Sidelobes (2) (QA) 

Valve to be inspected to fig. 1 
Valve must pass the gauges defined 
in figs. 2 and 3. 

No voltages 

Ia mean = 72 mA 
Notes 8, 9. 

Ia mean = 44 and 72 mA. 
VSWR = 1.3 min. 
all phases, note 9. 

tanode .., 80° +5°C. See outline 
drawing, fig. 1(Drg. Note 4). 
Load VS%VR = 1.5 min. (all phases) 

Ia mean = 44 and 72 mA, 
VSWR = 1.3 min, all phases, 
note 3. 

Ia mean = 44 and 72 mA, 
VSWR = 1.3 min, all phases, 
note 3. 

No pulse voltages, 
Vh = 6.3 volts rms for 
2 minutes min. 

Duty cycle 0.2 ± 5% 
PRF = 50,000 pps, note 3 
Ia mean = 30 mA. 

Duty cycle 0.2 I 5% 
PRF = 50,000 pps, note 3. 
Ia mean = 30 mA. 

48 

14 

— 

— 

750 

7.5 

8785 

— 

— 

6 

1.5 

6 

0.25 

0.25 

850 

- 

8830 

15 

2.5/tp 

- 

1.7 

2.5/tp 

- 

hrs. 

days 

% 

% 

Volts 

Watts 

MHz 

MHz 

MHz 

db. 

Amps 

MHz 

db. 

CV6234/1/2 



Page 3 ThoT3 cort'o. C V62 3 4 
LIMITS 

No. Test Test Conditions Units 
Min. Max. 

15 Missing pulses (3) Duty cycle = 0.2 ± 5% 0.25 % 
PRF = 50,000 pps, 
Ia mean = 22 and 36 mA. 
Note 9 

16 Pushing factor Duty cycle = 0.2 ± 5% 2.1 MHz 
PRF = 50,000 p.p.s. Ia mean =, 27 to 
Note.5 33 oVA. 

17 licropnony (Z) ,, -Y.h qi1..a'..ion, 1,o'..e ,S 4 120 _Hz 

18 Temperature With anode block 
coefficient (QA) temperature. See note 7 —0.25 mHz/°0 

19 Shock (QA) No voltages, hammer angle = 
15°  - - 

20 Life (1) Note 10 500 - hrs. 

21 Life (2) (QA) Note 12 2000 - hrs. 

22 Shelf life (QA) No voltages, note 11 3 — Yrs. 

Post test endpoints 
Tests Nos. 19 and 22 

Valve must repass all 
1000 tests. 

Test Nos. 20 and 21, 
Valve must repass all 1000 
tests with the following relaxed 
limits. 

Test No. 7 (500 hr. life) 
Test 20 7 Watts 

Test No. 7 (2000 hr. life) 
Test 21 6 Watts 

Test No. 8 8770 8830 MHz 
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NOTES 

1.  The tests shall be carried out on all valves except those designated sample 
(S) and Qualification Approval (Q.A.). The tests may be carried out in any 
order except that tests (2) (3) and (4) must be carried out in that order. 

Any meters used must be Industrial Grade I as laid down in BS 89. 

2.  The heater starting voltage shall be 6.3 volts rms and be reduced within five 
seconds of applying E.H.T. For Ia = 30 mA mean, Vh = 5.5 volts rms; for 
Ia = 60 mA mean, Vh = 4.5 volts rms. 

3.  To be measured with an RF spectrometer. The main lobe shall be such that 
the sign of the slope between the 6db levels changes once only. 

The ratio of the maximum power in the main lobe to the maximum power in 
any of the sidelobes shall be greater than 6 db. 

4.  K1001 5F 2.5.5 is waived, and instead the manufacturer shall comply with 
the following:- 

"The rate of rise of pulse voltage, is the value of dC4idt at the onset of 
RF oscillations and shall not be less than that specified". 
The rry shall be measured with a suitable differentiator. 

5.  The pushing factor shall be measured by modulating the mean anode current by 
4. 105 with a 50 c/s waveform. Alternatively, the mean anode current may be 
tried rapilly between 27 and 33 RA while the total frequency excursion is 
noted, care being taken to eliminate errors due to thermal effects. 

6.  The vibration shall be separately applied in each of three mutually perpen-
dicular directions, one of which shall be perpendicular to the plane of 
the flange. The vibration shall have accelerations of 2g for 25 cis to 
150 cis, and ifg for 150 q/s to 2000 cis. The sampling rate shall be one 
valve in 50 or one valve per batch whichever is the smaller. 

7.  To be measured with the anode temperatures controlled at respectively 
90°C and 110°C. 

8.  Immediately following the holding period, test 4 shall be performed. 
6.3 volts shall be applied to the heater for 2 minutes maximum, then the 
EHT shall be applied to give 72 mA mean anode current. The valve shall 
meet the requirement by the end of the fifth minute of running. After 
the shelf storage, similar conditions apply except that the valve shall 
meet the requirement after the 15th minute of running. Running time shall 
be measured from the moment of application of anode voltage. 

9.  A missing pulse is defined as an RF pulse which has less than 7C% of the 
average energy of a normal pulse in the band 8720 - 8880 MHz. 

10.  The scale of life testing shall be related to the production. For 
production orders of less than 51, one valve shall be life-tested. For 
production orders of greater than 50, the production shall be divided into 
batches of 50 and one valve from each shll be life-tested. The batch 
corresponding to the valve undergoing the life test shall not be released 
until the life test has completed 80% of the required life. In the event 
of any valve failing to meet the life test requirements the manufacturer 
shall consult the Approving Authority. 
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NOTES cont'd. 

11. Three valves shall be stored for 3 years. The valves shall pass all lop% 
tests after this period and test 4 shall be the first to be performed. 
Failures shall be reported to the Approving Authority. 

12. Three samples shall be subjected to this test. The average of the total 
aggregate hours shall be 2000 hours per valve for the three valves. No 
valve contributing less than 1000 hours to the aggregate total shall be 
accepted as part of the test. 
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FIG.1 
-- CC-....- 

-,.... R -- 
L ..., i_.__ 

NOTE 2
-\ 

NOTE I 

6..---- 

,--.---H--..- 

K--.4 

1.  
..- 

I ,- 

k4 __,.... il  

• 1 

T 

-!- 

I 

12 

0 B 
'6" NOTE 6 

.12" 

BB 
1 

REF PLANE '.Z." 

I 

1 

L 1 
* * G =1 ___ 

i ili AA /  , 

IL 1 

i le * 

Y 

7 1-  _l_ 

_NOTE 3 

11‘  

t 
0 

,-,.-. __... 

,___61 RAD 

NOTE 5 

II-. --Z---.-- 

••••-1 X I-- 

PLANE "C" REF. 
DIMNS. IN mm EXCEPT AS SHOWN (GI X R) 

P 1 REF PLANE *)‘" 
D1MN MIN. NOM ' MAX " 

A 59-1 
-/- E __ j 

B 32 

{ I F C 44 

D 44 

1 
E 12 13 

NOTE 4_./ F 39 • t 

G 29 33 

MARKING. H 29 30 5 

FOR GENERAL MARKING INSTRUCTIONS SEE GWV 5-7-0/202. J 13 

TYPE MARKING ACCORDING TO PATTERN SE AND POSITIONED K 32 0 35.5 
WHERE INDICATED BY ARROW 11..". DATE AND CODE MARK 

POSITIONED INDICATED BY ARROW "6:' WHERE 
L 2 9 3 4 

IN 23.1 24.7 

N 35-7 

NOTES P 7 8 

I FOUR STUDS No 8 (0.164') 32 UNC . 
0 NOTE 7 

 
0 640' 

2 TOLERANCE ZONE DIAMETER 0 004' 
R NOTE 7 

 
0 610' 

k 22 2 TP 
 3 CATHODE TERMINAL MARKED 

S 

T 25 4 TP 
4 ANODE TEMPERATURE MEASURING POINT 

U 8 0 TP

V 
5 4 HOLES W DIA POSITION TOLERANCE 0.2 DIA 

51 6 TP 
6 THICKNESS OF MATERIAL BETWEEN CIRCUMFERENCE 

W 4 9 5 I 
I/3; OF HOLES AND EDGE OF FIN MINIMUM X 13.36 13.61 

7 GAUGE I 10 CHECK STUD LENGTH p POSITIONS Y 24.3 25 0 

OF STUDS Ci, 11, BB, CC, AND HEIGHT OF MAGNET Z 23 ,7 24 4 

GAUGE 2 TO CHECK N, S, T, X , F, U, V AA 15.8 16.4 

55 32.51 

CC 30.99 

e° 70° + 0.5° 

13-  45' t 5' (No-rE 4) 

CV6294/1/6 



gel C V 6 2 3 4 

F I G. 2 
i 

4-CORNERS Y 
;1 ,J 

RAD •030+002 
-0  

._. 

C * 

... 
D 

SLIGHT UNCUT 
i 

..
1 

Il 
B 1 IS 

1111M 

- . ippn 4  

I L K 

..°..4 . 
\4 

-.-E --.-  

,, F 1 

HOLES 12 DIA C/B -...N  

K" DIA. WITH POSHAL -••'P[..- 
 -  

TOLERANCE U
- 
 DIA 4.4 R 

H 

INDEX INCHES METRIC 

MAX I MIN MAX MIN 

S A 0.398 0.397 10.11 10.084 

B  1.280 BAS 32.51 BA S err 
C 0.64 BAS 16.255 BAS 

D 1.260 1'256 32. 00 31-  90 

E 0.898 0.897 22.81 22.786 

F 0. 61 BAS 15.49 BAS 
T .... H 1.220 BAS 30.98 BAS 

J 2.26 2.24 57.4 56.9 

K 0.38 036 9.65 9.15 

L 0-170 0.1695 4 318 4.305 

M 90°  ±5' 

N 0-280 0.276 7 • I 7.0 

P 0.26 0.24 6.6 6.1 

R 0.354 0.350 9,0 8.9 

S 1.27 423 32.25 31.25 

T 2.02 1.98 51.3 50 3 

U 0.0005 - 0.0127 - 

W 0.04 0.03 1.0 0.75 

Y 0.38 0.36 9.65 9.15 

NOTE. 

I. GAUGE TO CHECK STUD LENGTH, POSITION OF STUDS,& HEIGHT OF MAGNET. 

2- GAUGING FACES OF RECT. BLOCK TO BE SQUARE I PARE LLEL, AND 

IN CORRECT RELATIONSHIP TO HOLE S ' L. 

Cli62)4/1/ 7 

Pa 



C V6234 Page 8 

FIG. 3 

- 
qZi t C i  

will 
Nu  kP - _L -__J 

_'4 -4-g 

  

iiii ME I
= 

re  A __T.,,I 
rill'  

a, N_ . i I \ 
- MN SECTION 

,.0-39- I I 81-0-1 

wl 

,--.- 

30.014-101— 

36.5!..5 

-.-28 I tcv-I 

27.6 -4.1 

-..- 

ON .A.11 

VI 

maul 

_ 
= 

+,,,, 
 

1.0 

d 1 a .., I ., • I _̂ NO 

A 6 

N 
4: 1  

4- , o v
0 30 7d ' 0 

4 .F, 
0, 

- i 6. N _ 8 5 R.  toi WI 

.4) 
I 

L 
i. 

in  

A 
i 

ifh i 

SECT ION ON 'be 1 H
BO+ 

ALL DIMENSIONS IN mm 

---120.0-151-.--

L._33.  4 :1:. 0I.I4 

oos 

CVO,' / % 



J INT SERVICE SPE ,FICATION 

K 1001 
ISSUE No 6 JULY 1964 

( SUPERSEDING ISSUE No.5— DATED JUNE 1958 

IC ELECTRON 

VALVE S 

ISSUED ON BEHALF OF THE TECHNICAL VALVE COMMITTEE BY:- 

MINISTRY OF AVIATION, T.L.5(b) 

CASTLEWOOD HOUSE, 

77-91, NEW OXFORD STREET, 

LONDON. W.C.1. 



THE APPROVING AUTHORITIES REFERRED TO IN THIS 

SPECIFICATION ARE:— 

ADMIRALTY 

1. 

The Captain Superintendent, 
Admiralty Surface Weapons Establishment, 

The Officer in Charge, 
Services Valve Test Laboratories. 

GENERAL POST OFFICE 

The Engineer in Chief, 
General Post Office. 

MINISTRY OF AVIATION 

The Director of Electronics Production (Air). 

The Director, 
Royal Aircraft Establishment. 

The Director, 
Royal Radar Establishment. 

The Director, 
Signals Research and Development Establishment. 

UNITED KINGDC ATMIC ENERGY AUTHORITY 

The Director, 
Atomic Energy Research Establishment. 

The Director, 
Atomic Weapons Research Establishment. 

WAR OFFICE 

The Director, 
Armament Research and Development 

Establishment. 

General.Pege 



AMENDMENT RECORD SHEET 

Amdt. No. Date Arndt. No. Date 

e 10.. rt— Gti. 

2. 
b1.- 

a 7-u so,  
1 
&a1 

:7? . 1.-1 A s4 - iq -lb/ . 

,...- _ 

(o . 09/--9. &-i 

_ . 

4 . . 



JOINT SERVICE SPECIFICATION 

K1001 ISSUE NO. 6  

CONTENTS 

Section Subject 

1 Foreword 

2 Valve Test Specifications 

3 Construction and Materials 

4 marking 

5 Acceptance Tests for all Valves 

5A Acceptance Tests for Cathode Ray Tubes 

5B Acceptance Tests for Klystrons 

5C Acceptance Tests for Semiconductor Diodes 

5D Acceptance Tests for Photocells 

5E Acceptance Tests for G.M. Counter Tubes 

5F Acceptance Tests for Megnetrons 

5G Acceptance Tests for Gas Filled Voltage Stabilisers 
and Reference Tubes 

5H Microwave Gas Discharge Devices 

5J Travelling Wave Tubes 

6 sampling. and Statistical Tests 

7 Glass Strain Tests 

8 Alternative Methods of Test 

9 Test Equipment 

10 Climatic Tests 

11 Vibration, Resonance Search, Fatigue and Shock Tests 

12 Base and Cap Adhesion Tests 

13 Life Tests 

14 Packaging 

Contents Page 1 



Contents (continued) 

Section Subject 

15 Qualification Approval 
hit( . 0-ifweDAYARY 

16 Holding Period mort."4„A„,0 mi,„4,4-4 tit...pdalfalitAti. (/ik2) 1 
17 Grouped Testing of Structurally Similar Valves 

18 Continuous Production and Testing Procedure 

19 Radioactive Valves 

Appendix I Valve Dimensions 

Appendix II Abbreviations and Symbols 

Appendix III The Measurement of Inter-Electrode Capacitances 

Appendix IV Valve Bases and Caps 

Appendix V The Measurement of Thermionic Emission 

Appendix VI Life Tests 

Appendix VII Pin and Lead Protectors 

Appendix VIII Electronic Valve Manufacturers? Factory 
Identification Code 

Appendix IX Reliable Valves 

Appendix X Mechanical Test Apparatus 

Appendix XI Acceptance Sampling 

Appendix XII Measurement of Vibration Noise, Hum, Hiss and 
Microphony. 

Appendix XIII Measurement of Noise Factor 

Appendix XIV Modulator Design and Rate of Rise of Voltage in 
Magnetron Testing 

Appendix XV The Quality of Screen and Face of Cathode Ray Tubes 

Appendix XVI Radioactive Materials and Valves, Codes of Practice 
and Factory Regulations 

Appendix XVII Withdrawal of Qualification Approval as a Require-
ment for some C.V. Valves. 

Appendix XVIII Measurement of Valve Cathode Interface Resistance 

.. k VfX tliv,,Pe t ri-L'-'-' 

it )4 t04.-- e 

1L'" " 444‘t ter ad Pedril 
7 

i4e) cafr.af #4,44.01,4:41_ (A.") 

Contents Page 2 PikAcctLe Req,kikitNa Ta ,TetAl 7" -,--:::-Rot,E. fkltqa_c  -c(  d,:: 



JOINT SERVICE SPECIFICATION  K.1001. ISSUE No. 6 

ELECTRONIC VALVES 

INTRODUCTORY NOTE 

Joint Service Specification K1001, Issue No. 6 is essentially a reprint 
of Issue No.5 including amendments. All additional changes are indicated 

by vertical sidelines. The layout has been rearranged to facilitate 

insertion of future amendments. 

Section 1. FOREWORD 

This specification covers the requirements to be met by electronic valves 
supplied for the Navy, Army, Air Force, General Post Office and other 

Authorities. It contains requirements applicable to all valves, further 

requirements applicable to particular classes of valves, and appendices 
containing drawings, tables of data, and other information to which 
references are made in this general specification and in the associated 
Valve Test Specifications. 
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Section 2. VALVE TEST SPECIFICATION1 

2.1. Valves used by the British Services are identified by CV numbers, e.g. CV1, 
CV2. The additional acceptance tests for each CV type of valve are stated in an 
individual Test Specification which bears the CV number of the valve to which it 
refers and states where necessary any relevant exceptions or modifications to the 
requirements of this specification. In case of any conflicting requirements the 
individual Test Specification shall apply. 

2.2. The test figures given in Test Specifications are absolute limits. 
Allowances shall be made for the inaccuracies of test apparatus and shall be 
subject to the approval of the Inspection Authority. 

2.3. Except when otherwise stated all tests shall be performed by the manufacturer 
and to the satisfaction of the Inspecting Authority. 

2.4. In the case of G.P.O. orders the manufacturer is not specifically required to 
perform these or other tests but is nevertheless required to ensure that the valves 
supplied to the G.P.O. are capable of passing all the relevant tests indicated in this 
specification. Further, notwithstanding any tests performed by the manufacturer, the 
G.P.O. Inspection Authority may subject any valve supplied by the manufacturer to any 
of the relevant tests and may determine the acceptability of individual valves or of 
consignments of valves in accordance with the results of such tests. The G.P.O. 
Inspection Authority may employ for this purpose sampling conditions other than those 
described in this specification but (unless otherwise agreed with the manufacturer) 
they shall not have a lower AQL (see Section 6) than as prescribed in this 
specification for the tests concerned. 

Section 2. Page 1. 



Section 3. CONSTRUCTION AND MATERIALS  

3.1. British Standard B.S.448 shall apply to all CV valves as far as it is 
applicable, but where any B.S. 448 requirement is not in accord with the 
corresponding requirement of K1001 the latter shall apply. 

3.2. The manufacturer may use any form of construction for his valve, which, 
however, shall be subject to the approval of the Approving Authority (See 
Section 15, Qualification Approval). 

3.3. Where materials, methods, or processes are required by this specification 
to be napprovedn such approval must be obtained in writing from the Approval 
Authority. 

3.4. The workmanship shall be of a high standard throughout and all materials 
used shall be of good quality and free from defects liable to affect adversely 
the operation or life of the valve. 

3.5. External metal parts, including cans and shells, shall be of approved 
materials and finish preferably in accordance with Parts VI and VII of 
Specification DEF 5000. Sprayed metal coating shall be of silver, tin, or 
other approved material. Electro -tinning shall not be used for flexible 
leads which are re wired to be tinned for soldering into circuits. . 
3 5. r. ii Lt.,- ...... M. c-c.C....nial..44 (vek A #674 +.1 te -,* 4.".-.1. 47,44.N.4.4 . 54-tc...ft.ed ti.c...t.cc,ri-t- , AAA °Iv") 

ot...0-01- ct +.4...,* t. t o-r-tk t.t ',IN' tV. /414.4-"*-41.4  ..". Mott. 0. It  I It.  • Ott) -4b3141-eetetive-vetives-aP see 3.6. 
wiReetio.-1-1-,(See4ase-At"7:1-ppeett IVT=ifiiiiiiirgindied:". 

O TOMItlir t vii,e64,4 
N

1.1,  Xi.. 
1 bases having brass or bronze steel sleeveMMEMME 
a lached shall be tested in accordance with the requirgWents 
specified in Appendix IV, paragraph 3.5. 
3.8. When operation at high radio frequencies is of importance the Test 
Specification will state the highest frequency at which the valve shall operate, 
together with the corresponding ratings, or will describe the special conditions 
under which the valve will be used. 

3.9. In any case of disagreement arising due to differences between gauges the 
article shall be accepted if it passes any gauge which is made within the 
tolerances defined in the original system of measures, the gauging procedure 
being carried out at 20° I 5 C and at a maximum relative humidity of 75%. 

3.10. Tolerances on Dimensions. The dimensicns shewn on the drawings herein, 
in B.S.448 and in CV Valve Test Specifications normally include tolerances. 
Where no limits are specified the following tolerances shall apply for all 
materials except glassi - 

(a) Machined Metal Parts 

Up to 1 inch 
+ 
- 0.005 inch 

1 inch to 3 inches I 0.010 inch 
3 inches to 12 inches I 0.015 inch 

Section 3, Page 1 



(b)  Castings 

(1) Machined parts and 
dimensicns between 

.. 0.01 inch machined surfaces + 

(ii) Unmachined parts 
Thickness I 1/64 inch 

Linear dimensions 
Up to 6 inches 1 1/32 inch 
Above 6 inches 4 1/16 inch 

(ill) Die Castings i 0.005 inch 

(c)  Hole Spacings 

On true geometrical 
position i 0.005 inch 

(d)  Framework made 
Tees, etc.  

of Metal Angles, 

Up to 1 foot — 0.03 inch 
1 to 2 feet I 0.05 inch 

(e)  Mouldings 

(1) Taper on vertical surfaces 

Up to 2 inches A 0.015 inch 
per inch max. 

2 to 3 inches + 0.01 inch 
per inch max. 

On double vertical surfaces such as walls, fins sr 
similar projections, the total taper shall be as 
above, viz. up to 2 inches the taper on each side of 
the centre line shall not exceed 0.0075 inch per inch 
and from 2 to 3 inches it shall not exceed 0.005 inch 
per inch. These tolerances shall not be additional 
to any taper included in the design. 

(11) Linear Dimensions 4 0.003 inch 

When linear dimensicns are affected by taper the tolerances 
on the base shall be + 0.005 inch and the 

— 0.000 
remainder shall be governed by the taper (1) above. 

(Ili) Inserts, Geometrical 
position of I 0.003 inch 
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Section 4. MARKING 

4.1. All marking shall be sufficiently durable to withstand fair usage. 

4.1.1. The following symbols shall be shown in a frame in a suitable 
positicn on the valve: - 

(a) The CV title. 
(b) The Broad Arrow (Government Mark) 
(c) The Date Code (See 4.1.2.) 
(d) The letter K for a Valve made to specification K1001 or K1006, 

or J for a valve made to the JAN or MIL specification. 
(e) The Qualification Approval letter as follows: - 

B when Approval has been given by a U.K. Authority. 
U when Approval has been given by or on behalf of both 

U.K. and U.S. Authorities. 
D when Approval has been given by the Australian Services. 

NOTE:- When approval has been given for the use of a valve 
in MDAP equipment by the Director of Electronics Research and 
Development (Air) but that valve has not received 
Qualification Approval the letter X shall be marked on the valve 
as if it were the appropriate Qualification Approval letter. 

(f) This Factory Identification Code (See Appendix VIII) 
(g) Any other marking required by the Test Specification. 

Items (d), (e) and (f) shall be arranged in that order with an 
oblique stroke between (e) and (f). 

... 

When a serial number is required by the Test Specificatit ,,i; be 
put, if desired, on an internal component provided it is clearly: . z e. 

When the Test Specification calls for a E.I.A. (or RETMAT.-.-cg.other 
U.S. type designation to be marked cn the valve, and a mineral filielitase 
is used, the letter Y shall be included at the end of the name ta4tolfate 
the use of a mineral filled base, e.g. 

CV509 - 61i6GY 

4.1.2. The Date Code shall shew when the marking was put on the valve and 
shall consist of four digits. The first two being the last two of the 
year and the second two being the calendar week of the year. When the 
calendar week consists of a single digit it shall be preceded by a zero 

e.g. For Week February 9th to 15th 1964, the code shall read 16407! 

Note. Week 1 is defined as the week when January 1st falls on or between 
Sunday and Friday. When January 1st falls on a Saturday, Week 
commences cn January 2nd. 

1 

1 Electronic Industries! Association (formerly Radio Electronic 
Television Manufacturers! Association of America). 

(Paragraphs 4.1.1. (sub-clauses (a), (c), (d), (e) and (f) and 4.1.2. 
are requirements in accordance with N.A.T.O. Stanag No. 4012). 
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4.1.2.1. Alternative Date Code 
;-,....k.i"..c• 4.1......., ( Id- I ) 

1965 following Date Code Until January lot the alternative shall 
be acceptable at the discretion of the manufacturer. 

The Code shall consist of two block letters, the first representing the 
year beginning at A for 1945 and the second representing the month 
beginning at A fcr January, e.g.:- 

AA = 1945 January 
AB = 1945 February 
NA = 1957 January 
NF = 1957 June 

The letters I and 0 shall not be used in the Code 

4.1.3. Any marking additional to the above shall be subject to the approval 
of the Inspection Authority. Any such approved marking which involves periodic 
changes will not require approval for each individual change. 

4.1.4. When it is impracticable, on account of physical limitations, to 
comply with paragraph 4.1.1. the approval of the Authority concerned should 
be sought for the emission of some of the symbols and/or frame. The 
arder of preference for retention of the symbols is:- 

1 The CV number 
11 The Factory Code 
ill The Date Code 
iv The Broad Arrow 
v The Specification and Qualification Approval Ietter8 

4.1.5. W Markin: for Radioactive Valves 

(.. ion l9 -for-definititff-of a Radioactive V e)• s'z,-: (lt,,,',-0, N XX 

4___ For British Manufactured Radioactive villveg 
,,--- "Additional to the 

ge. marking requirements at 4.1.1 to 4.1.4 above, all 
B manufactured radioactive valves shall be marked 
on ulb or envelope in accordance with the requirements 
se ` - ed in Appendix XX, according to the radioactive 
class to which the valve is assigned.". i-ingi.e.printed 

in the imprinting Colour in the ordinary sense. (4146. 
g 

-word--apyeers--1,7-atroenee--t+-imprim4ag-4alc-4a—the 
-13ael ur,.) A I I. 

CIO/three-bladed Radioactivity Symbol as illustrated. 

(iii) The Chemical Symbol(s) for the Radioactive substance(s) 
within the valve. As an example, the illustrati s show the 
Chemical Symbol "Co 60" for Cobalt 60. 

NOTE: For some years to come, stocks will exiet of 
British made Radioactive Valves bearing the 
now superseded warning marking of an orange 
band i -Indh wide. 
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4.1.5.2. For American Manufactured Radioactive Valves  

Current American practice for Radioactive Warning Marking 
as in United States Military Specification MIL-M-19590B dated 
17th June 1958 will be accepted. 

4.1.5.3. For Radioactive Valves other than British or American 

Radioactive Warning Marking shall be according to 4.1.5.1. 
above. 

4.2. Valves accepted before Qualification Approval or under Concession 

4.2.1. If a valve which has not met some particular electrical require- 
ment is accepted under concession the letters to the left of the 
oblique stroke shall be replaced or cancelled by a yellow splash unless 
otherwise stated by the authority giving the concession. A document 
giving a concession which also states that the specification will be 
amended is to be treated as an amendment to the specification and the 
yellow splash requirement will not apply. 

4.2.2. If a valve which has failed scme physical requirement of the 
specification is accepted under concession the letters to the left of 
the tblique stroke shall be replaced or cancelled by a yellow splash 
when requested by the authority giving the concession. 

4.2.3. If deliveries of a valve are required before Qualification 
Approval has been given, or when it has been withdrawn, the 
Qualification Approval letter is to be omitted or cancelled with 
a black, dark or neutral splash or stroke. 

4.3. Valves accepted to Commercial Specifications in the absence of a CV Test 
Specification 

Valves which have been allocated CV Numbers, but for which no Joint 
Service CV Test Specifications exists may be purchased to an agreed 
Commercial Specification. Such valves shall be marked in accordance with 
Para. 4.1.1.(e) and 4.1.1.(b). 

4.4. Cancelled. See clause 4.1.5. 
_ 

1.1
1116aregada(1T) 

Specification 
1'4 K.1005. 

. . 0. 4.7. "te Pin and Lead Protectors. Details of Pin and Lead Protectors where 
are contained in Appendix *kg% (v It) (Kt,' ) relevant 
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SECTION 5. ACCEPTANCE TESTS FOR ALL VALVES 
(With certain exceptions stated in 

Sections 5A to 5F) 

5.1. General Inspection. A general inspection of the physical features of the valve 
shall be made and if it does not conform to the requirements of this specification 
and of the Valve Test Specification it shall be rejected. 

5.2. Insulation Tests. The interelectrode insulation of valves of less than 750V 
anode rating shall be tested by one of the three methods described in paragraphs 
5.2.1, 5.2.2 and 5.2.3. In these tests any metal soleplate or skirt or metal coating 
connected to a pin shall be regarded as an electrode; the heater shall be connected 
to the cathode. 

5.2.1. Insulation Tests, Method 1 

5.2.1.1. The following tests shall be applied with the cathode 
cold. 

5.2.1.2. The insulation resistance between any two electrodes 
(excluding that between cathode and the adjacent grid in multi-
electrode valves) shall exceed 100 megohms when measured at the 
maximum rated voltage of the valve or 500 volts whichever is the 
lower. 

5.2.1.3. The insulation resistance between cathode and the adjacent 
grid shall be not less than 60 megohms when measured at not less than 
20 volts. 

5.2.2. Insulation Tests, Method 2 

In this test the cathode (or filament) may be cold or heated at the 
rated voltage. The electrodes shall be strapped in two groups arranged in 
su many ways that the leakage path between any pair of electrodes may be 
tested by the application of a suitable voltage. The test voltage shall 
be applied through 10 megohms and shall be not less than 250 volts for 
indirectly heated valves and not less than 100 volts for battery valves. 

If the valves are tested het the leakage current shall not exceed 
8 microamperes for indirectly heated valves and 2.5 microamperes for battery 
valves. 

If the valves are tested cold the corresponding limits shall be 5 and 2 
microamperes respectively. 

5.2.3. Insulation Tests, Method 3 

In this test the cathode shall not be heated and the insulation shall 
be measured between each individual electrode and all the other electrodes 
connected together. The insulation resistances C-all and G1-all shall each 
exceed 50 megohms when measured at not less than 200 volts. 

5.2.L. Insulation Test Under Vibration 

In some cases an insulation test under stated vibration conditions 
will be given in the Test Specification. This will normally be a Qualification 
Approval Test. 
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5.3. Heater-Cathode Leakage. The heater-cathode leakage current in indirectly 
heated valves wherein the heater is not internally connected to the cathode shall be 
measured with the rated heater voltage or current applied and with the heater both 
at negative and positive potentials with respect to the cathode, all other electrodes 
being unconnected. Notwithstanding the inclusion of any protective resistances the 
applied voltage shall be adjusted so that a potential of not less than 100 volts is 
maintained between the cathode and heater of the valve during this test. When the 
maximum permissible leakage current is not given in the Test specification it shall be 
25 microamperes. 

5.4. Tests of Characteristics 

5.4.1. The valve characteristic tests given in the Test Specification need 
not be performed in the tabulated order unless required. Valves shall be 
preheated to obtain steady conditions of readings. The applied voltages 
shall be measured as follows:- 

Cathode Heating Supply Voltage measured  
with respect to: 

Indirectly AC or DC Cathode 
heated 
-- - ._ 

DC Negative filament terminal 
Directly _ • - - 
heated 

AC Filament transformer 
secondary centre tap 

5.5. Element and Electrode Connections. When the Test Specification requires 
that internal carts such as shields, beam plates, suppressor grids etc. be each 
connected to Jne or more base pins tests shall be made to ensure that they are 
properly connected. 

5.6. Cancelled. 

5.7. External Parts 

5.7.1. Contact Potential. Where external metal parts such as sole plates, cans 
and shells arc in contact the potential difference shall not exceed 0.25 volts 
(See DEF 5000, Part VII, Section 10). 

5.7.2. Resistance. The resistance between any part 5f a sprayed metal coating 
and the base pin to which it is connected shall not exceed 1 ohm. 

5.7.3. Cl matte. The clearance between a cap and a sprayed metal coating 
shall be not less than 4 mm. 
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5.8. Noise. For the purposes of this specification the term noise shall 
include:— 

(a) Noise Factor 
(b) Hum 
(c) Hiss 
(d) Microphonic Noise 
(e) Vibration Noise 

When required by the Test Specification, test methods as stated in the following 
paragraphs, shall be used. 

5.8.1. Noise Factor 

The Noise Factor of a linear system at a selected input frequency is 
the ratio of (1) the total noise power per unit bandwidth (at a corresponding 
output frequency) available at the output terminals to (2) the portion thereof 
engendered at the input frequency by the input termination, whose noise 
temperature is standard (290°K) at all frequencies. The Noise Factor shall 
be measured under the conditions given in the Test Specification using the 
equipment described in Appendix XIII. 

Note 1. The Noise Temperature at a pair of terminals, and at a 
specific frequency is the temperature of a passive system having an 
available noise power per unit bandwidth equal to that of the actual 
terminals. 

Note 2. For heterodyne systems there will be, in principle, more than 
one output frequency corresponding to a single input frequency, and 
vice versa; for each pair of corresponding frequencies a noise factor 
is defined. 

Note 3. The phrase "available at the output terminals" may be 
replaced by "delivered by the system into an output termination" 
without changing the sense of the definition. 

5.8.2. Hum. Hum is defined as the mains frequency voltage introduced 
from the heater system in terms of an equivalent grid voltage. It shall 
be measured under the conditions given in the Test Specification using 
the equipment described in Appendix XII. 

5.8.3. Hiss. Hiss is defined as all noise within a spectrum approximately 
25 c/s to 10,000 c/s in the output referred back to the grid when the valve 
is operated with a D.C. voltage applied to the heater and the valve is not 
subjected to mechanical vibration and shock. 

5.8.4. Microphonic Noise. Microphonic noise is defined as that noise 
developed when the valve is subjected to mechanical shock excitation, in 
terms of an equivalent grid voltage. It shall be measured under the 
conditions given in the Test Specification using the equipment described 
in Appendix XII. The valve shall be mounted and excited using the 
equipment described in Appendix X. 

5.8.5. Vibration Noise. Vibration noise is defined as that noise which 
is generated when the valve is subjected to continuous mechanical vibration, 
expressed in terms of a r.m.s. noise output voltage. It shall be measured 
under the conditions given in the Test Specification. Suitable test 
equipment is described in Appendices X and XII. 
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5.9. interelectrode Capacitance. See Appendix III. 

5.1f'. Emission. See Appendix V. 

5.11. Wratlonal -'gists. Opera'Aonal tests may be carried oet as a ()ualification 
Approval feature by the Service to which the wives are supplied to enyure that they 
are sati:qactory for use in the equilament for which they are required. Contract 
documents may require the manufacturer to do similar tests, if so, will state the 
apparatus or infor'ation to be supplied by the Approving Authority. 

5.12. Lead Fragility Tnt. The following test shall be applied to subminiature 
valves and semiconductor devices with flexible leads. It shall also be applied to 
other valves with flexible leads when stated in the Test Specification. Unless 
otherwise stated th:. sampling procedure shill be as given in DEF.131 for an AnL of 
6.3% and an Inspection Level 1A. Valves which a-e mechanically sound but failures 
on electrical tests may be used for this test. 

The valve held ve:tically 51111 have a wei ht of not less than 1 lb. (or 
8 czs for semiconductor devices) freely suspended from each lead in turn. It 
shall then be inclined slowly so as to bend the lead through /45°, brought back and 
bent to /45°  in the opposite direction and returned to the vertical, all bending being 
in the same vertical plane. Any damage which may permit the ingress of air or 
moisture or fracture or breakage of a lead, shall constitute a failure. 

Valves subjected to the above test are not to be included in deliveries. 

5.13. Test of Perpendicularity of B7G and B9A Valves. The major axis of the bulb 
of B70 and B9A valves shell not depart from the perpendicular to the sole by more 
than 3i°. The method of test shall be subject to the approval of the Inspecting 
Authority. 

5.1/1. Inoperatives. Valves or semiconductor devices which have one or more of the 
following defects are termed "Inoperatives": 

(a) Discontinuity 
(b) Short circuit 
(c) Air leak 
(d) Broken pin or lead 
(e) Loose base or cap 

5.15. Destructive Tests. The following tests are destructive, and valves used 
for these tests will not be accepted f,,r delivery:— 

(a) Lead Fragility 

(b) Glass Base Strain 

(c) Life (other tha.1 Stability) 

(d) Shock 

(e) Vibration °atigue 

(f) Capacitance T.sts and other tests on Flying Lead Valves —hick 
require the leads to be cut for the measuremnts. 
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5.16. Heater Supplies. Valves shall be designed to operate at discrete frequencies 
within the range 50-2500 c/s in addition to operation at 50 c/s or at D.C. 

Usually their performances over this range will be checked as a Qualification 
Approval procedure. Unless otherwise specified the heater supply for acceptance 
tests shall be A.C. at 50 c/s. 

Where additional or alternative supply frequencies are 
be taken from the following list:- 

specified they shall 

(a) D.C. (c) 400 c/s (e) 1600 c/s 
(b) 6o c/s (d) 500 c/s (f) 2400 c/s 

All supply frequencies shall be within 5c",  of the nominal value. These 
conditions will also apply to valves having additional elements 
heater supply. 

connected to the 

5.17. Cathode Interface Resistance. Measurement of Cathode Interface Resistance 
shall be carried out under the conditions specified in the Test Specification. 
Suitable test equipment is described in Appendix XVIII. 
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Section 5A. ACCEPTANCE TESTS FOR CATHODE RAY TUBES 

5A. ACCEPTANCE TESTS FOR CATHODE RAY TUBES 

5.A.1. INTRODUCTION 

This section refers to all types of Cathode Ray Tube supplied for 
Service use. 

The general requirements, 5.A.3, shall apply to all tubes unless other- 
wise stated in the individual Test Specification. The test requirements 
given in sections other than 5.A.3. shall apply only when required by the 
individual Test Specification. 

5.A.2 DEFINITIONS 

(1) Cathode Ray Tube - An electron beam tube in which the beam can be 
focussed to a small cross-section on a surface and varied in position 
and intensity to produce a pattern either visible or otherwise detectable. 

(2) Beam Current - The electron current of the beam arriving at the 
screen. 

(3) Cathode Illumination - Illumination of the screen face of a tube 
caused by light from the heated cathode. 

(4) Cut Off (Grid or Modulator) Voltage - The grid voltage which 
reduces the value of a dependent variable of the tub,  to a specifiel 
low value. 

(5) Deflection - The displacement of the beam or spot on the screen 
under the action of the deflecting field. 

5.1. Deflector plates - The electrodes used to produce the electric 
field for electric deflection. 

5.2. Deflecting Voltage - Voltage applied between the deflector plates 
to create the deflecting electric field. 

5.3. Electrostatic Deflection - Deflecting an electron beam by the 
action of an electric field. 

5.4. Magnetic Deflection - Deflecting an electron beam by the action 
of a magnetic field. 

5.5. Symmetrical Deflection - The application, to a pair of deflector 
plates, of a voltage such that, at every instant, the voltage 
between one plate and the final accelerator is numerically 
equal but opposite in sign to that of the other plate. 
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5.6. Asymmetrical Deflection - The application to a pair of deflector 
plates of a voltage such that one of the plates is maintained at a 
fixed voltage (usually zero) with respect to the final accelerator. 

5.7. Deflection Sensitivity (Electrostatic) - The quotient of the spot 
displacement and the corresponding change in the deflecting voltage 
(usually expressed in millimetres per volt). 

5.8. Deflection Sensitivity (Magnetic) - The quotient of the spot dis-
placement and the corresponding change in deflecting magnetic 
induction. 

5.9. Deflection Defocussing - An enlargement, usually non-uniform, of the 
deflected spot which becomes progressively greater as the deflection is 
increased. 

(6)  Face Plate - The (large) transparent end of the envelope through Which the 
image is viewed or projected. 

(7)  Flashover - Arcing or discharge caused by voltage breakdown between two or 
more electrodes. 

(8)  Focussing - The process of controlling the convergence of the electron beam. 

8.1. Electrostatic Focussing - Focussing of an electron beam by the action 
of an electrostatic electron lens. 

8.2. Magnetic Focussing - Focussing of an electron beam by the action of a 
magnetic electron lens. 

8.3. Deflection Defocussing - See 4.9. 

(9)  Line (Trace) - The path traced by a moving spot. 

(10)  Metallized Screen - A screen covered on its near side (with respect to the 
electron gun) with a metallic film, usually aluminium. 

(11)  Neck, The tubular part of the envelope near the base. 

(12)  Orthochromatic Candela - The actinic intensity (i.e. as related to the 
response of a specified photographic film) which, when measured by a 
combination of a photo-sensitor and colour filter of specified overall 
spectral response, will result in an electrical signal equal to that 
produced by light from a tungsten filament source of an intensity of one 
candela at a colour temperature of 2600 + 50°K. 

(13)  Persistence (Decay) Characteristic - The relation (usually shown by a 
graph) between the emitted radiant power and the time elapsing after the 
excitation has been removed. 
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(14)  Raster - A pre-determined pattern of deflection lines which 
provides substantially uniform coverage of an area of the screen. 

(15)  Scan (Scanning Voltages) - See Deflection (4). The same definition 

is applicable. 

(16)  Screen (Luminescent Screen) - The surface of the tube upon which 
the visible pattern (usually luminescent) is produced. 

(17)  Spectral Characteristic (Spectral Response) - The relation 
(usually shown by a graph) between the wavelength and the emitted 
radiant power per unit wavelength interval. 

(18)  Spot - The small area of the screen surface instantaneously affected 
by the impact of the electron beam. 

(19)  Spot Displacement - Displacement of the undeflected spot from the 
geometric centre of the screen face caused by misalignment of the 
gun, leakage currents or magnetic effects. 

(20)  Stray or Spurious Emissicn - Emissicn from a source other than the 
cathode surface which causes unwanted or uncontrollable excitation 
of the screen. 

(21)  Trapezium Distortion - Variation of the sensitivity of the 
deflection parallel to one axis (vertical or horizontal) as a 
function of the deflection parallel to the other axis and 
having the effect of transforming an image which should be a 
rectangle into one which is a trapezium. 

GENERAL REQUIREMENTS 

5.A.3.1. General Inspection, 

A mechanical inspection of the tube shall be made to the 
requirements of Section 3 and Appendix XV of this 
Specification. 

5.A.3.2. Loose Particles 

5.A.3.2.1. Each tube shall be examined for loose 
particles. It shall be held with the neck 
axis at approximately 45c  to the vertical with 
the screen downwards and shall bt lightly 
tapped with the fingers on the maximum diameter. 
If any loose particles are present they shall 
be caused to traverse the screen a few times and 
if free screen material is produced the tube 
shall be rejected except when the screen is 
silicate or metallized (See para. 5.A.3.2.2.) 
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5.A.3.2.2. 

5.A.3.3. pre-heating 

if free screen material is not produced the particles shall be 
examined for size and material and compared with the photographic 
standards and associated inspection table in Fig. 5.A/1. 
Loose particles shall be examined through the neck of the tube if not 
clearly visible when the tube is held as described above. 

A tube shall be rejected if loose particles are present 
in amount and size in excess of the limiting quantities listed 
in Fig. 5.A/1 or if mcre than two of the materials in Groups 1, 
2 and 3 be present. 

Silicate or Metallized Screens 

In cathode ray tubes with silicate or metallized screens the 
loose particles shall be observed as in 5.A.3.2.1. and shall be 
classed and assessed in Group 4 or Group 5 of Fig. 5.A/1 as 
appropriate. 

Prior to testing, cathode ray tubes shall be pre-heated for not less than 
60 seconds with not less than the rated heater voltage. 

5.A.3.4. Element and Electrode Connections 

See Section 5.5. 

5.A.3.5. Envelope, Face Plate and Screen Quality 

See Appendix IV. 

5.A.3.6. External Parts 

See 

5.A.3.7. Holding 

Section 5.7. 

Period 

See 

5.A.3.8. Marking 

Section 16. 

See 

5.A.3.9. Tests 

Section 4. 

for Qualification Approval Purposes Only. 

Unless otherwise specified the following tests will apply for 
Qualification Approval purposes only. 
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5.A.3.9.1. Heater Modulation 

5.164. ELECTRICAL 

5.A.3.9.2. 

5.A.3.9.3. 

REQUIREMENTS 

No perceptible modulation or deflection of the spot 
shall be caused by the fields of the heater cathode 
or associated connections under normal operation. 

Cathode Illumination 

The tube shall be enclosed in a light proof container 
and the specified heater potential applied. After a 
period of at least 60 seconds, the light output at 
the face of the tube shall not be more than 0.154 
milli-foot lamberts in any area of 2 inches in 
diameter. 

Effects of Magnetisation 

Following the line width measurements specified in 
5.A.5.7. and the spot position and displacement 
measuremesnts specified in 5.A.6.4., the tube shall be 
de-magnetised. The line width and spot position shall 
then be re-measured immediately. The change in line 
width shall not exceed 20 per cent of the line width 
prior to de-magnetisation. The change in position of 
the undeflected spot shall not exceed 40 per cent of 
the specified maximum limit. 

The tube shall then be exposed to a magnetic field of 
500 gauss = 10 per cent. The line width and the 
spot position shall be re-measured and shall be 
within the specified maximum limits. 

For all these tests the tube shall be located in 
exactly the same position in the tube mount. 

Tests 5.4.4.1. Insulation 

5.A.4.1.1. Insulation Tests Other than Grid Insulation and 
Heater Cathode Leakage Test, 

The grid, cathode and heater in indirectly heated 
tubes, and grid and filament in directly heated tubes 
shall be regarded as an electrode. A metal sole-
plate if present shall be regarded as an electrode. 

The insulation resistance shall be measured by one of 
the following methods with the cathode cold and at a 
voltage of not less than 250 volts unless otherwise 
stated in the Test Specification. 

Method 1 

The insulation resistance shall be measured between 
each and every two electrodes. The minimum 
insulation shall be 200 megohms. 
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Method 2 

The insulation resistance shall be measured between each 
electrode In turn and all other electrodes connected 
together. Each measurement shall indicate a resistance of 
not less than 200 megohms or greater than 50 megohms, 

n-1 
"WI being the number of electrodes. 

5.A.4.1.2. Grid Insulation 

The test for insulation between grid and all other electrodes 
shall be done with normal electrode voltages applied and with 
the heater connected to the cathode. The test shall be 
performed by an approved method. 

A recommended method of measuring grid insulation is as 
follows:— 

Adjust the grid voltage to the value required for cut off. . 
Insert a resistor of not less than the value stated in the 
Test Specification between the grid terminal and the voltage 
supply. Readjust the supply voltage to again cut off the beam 
current. Measure the increase in cut—off voltage. 

5.A.4.1.3. Heater Cathode Leakage 

The heater cathode leakage shall be measured with the rated 
heater voltage applied with the heater both at negative and 
positive potentials with respect to the cathode, all other 
electrodes being unconnected. A voltage of not less than 125 
shall be applied between the heater and the cathode through a 
limiting resistor of 100,000 ohms. 

5.A.4.2. Maximum Voltage Tests — Flashover and Stray Emission 

5.A.4.2.1. The heater voltage shall be applied for 2 minutes before 
application of other potentials. The value of the limiting 
resistors or the impedance of the power supply shall be as 
specified. Unless otherwise specified the tube shall be 
adjusted to optimum focus with the maximum rated voltages 
on all electrodes (other than any focus electrode) and 
deflecting fields applied to scan the useful screen area for a 
period of at least 60 seconds. 
There shall be no sign of breakdown. 

Cathode ray tubes designed for asymmetrical deflection 
shall be tested as above with the scanning voltages applied 
as specified to the deflector plates. 
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5.A.4.2.2. Stray Emission (a) 

5.A.4.2.3. 

5.1104.3. Measurement 

With the tube operated as in 5.6.4.2.1. the grid voltage shall be 
adjusted to cut off and the deflecting fields reduced to zero. 
No stray emission shall cause visible excitation of the screen 
during a period of at least 2 minutes following the application 
of the anode voltage/s, the tube being viewed in darkened 
conditions. 

Stray Emission (b) 

The tube shall be operated as in 5.A.4.2.2. but with the screen 
uppermost and horizontal. The tube neck shall be tapped using 
an approved forked, rubber covered, wooden hammer at the 
specified rate of tapping (uaually 4 per second minimum) for 
a specified time. 

The tube shall be rejected if flashover or stray emission 
cause visible excitation of the screen after the first five 
seconds. 

of Grid Cut-off Vnitage 

The grid cut-off voltage shall be measured at the threshold of 
visibility of an undeflected focussed spot. The light intensity (roan 
illumination) falling cn the screen shall be at a low level. Alter-
natively the voltage shall be measured for a beam current of 0.1 micro-
ampere allowance being made for leakage currents. 

Whichever method is used the same voltage shall be used in subsequent 
tests. 

5.11.4.4.. Grid Drive cr Modulation (On Tubes for use at High Beam Currents) 

The grid voltage required for a specified value of beam current shall be 
measured with the spot deflected off the useful screen area, or with the 
screen over-scanned. 

The grid drive or modulation shall be obtained by subtracting the above 
voltage from the grid cut-off voltage (5.A.4.3.) 

The beam current shall increase continuously from cut-off to the 
specified test condition. 

5.A.4.56 Gas Test (Tetrode Tubes) 

and 

400 
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following 

With no focus, ion trap or deflection fields applied the final anode 
cathode currents shall be measured under the following conditions:- 

Final Anode Voltage = -25V 

First Anode Voltage = +300V 

Heater Voltage - specified nominal 

The Grid Voltage shall be adjusted for a cathode current of not less than 
microamperes. The value of the gas ratio shall be computed from the 

equation and shall not exceed 2 X 10-4 cr a specified limit 

Gas Ratio . Final Anode Current (microamperes) 
Cathode Current (microamperes) 
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5.A.4.6. Inter-Electrode Capacitance  

Capacitance measurements between the specified elecrodes shall be made 
at the tube contacts with the tube cold and by the methods described 
In Appendix III or other approved methods. 

5.A.5. MEASUREMENT OF OPTICAL CHARACTERISTICS 

5.A.5.1. Measurement of Light Intensity 

5.A.5.1.1. The Light Intensity of a tube shall be measured on an optimum 
focussed raster of convenient size using a photo-electric 
device having an overall response approximating to the C.I.E. 
average eye. The grid voltage ar beam current shall be 
adjusted to produce the specified light intensity. The 
grid voltage (and/or beam current when specified) shall be 
measured. 

The Light Intensity is related to the average luminance of a 
raster by the formula:- 

Intensity = Luminance x Area 

Where Intensity is in Candelas, Luminance in Foot Lamberts 
and Area in square Feet 

5.A.5.1.2. Tests of the intensity of a particular colour emitted by a 
screen shall be made using a specified colour filter in 
addition to a C.I.E. average eye correction filter and the 
filter/photocell combination calibrated against a light 
source of colour temperature of 2600 I 50°K. 

The procedure of 5.A.5.1.1. shall then apply using the 
new calibration. 

5.A.5.2. The light Intensity or the beam current shall Increase continuously 
when the grid voltage is varied from cut-off to the value corresponding 
to the specified light intensity or working beam current. 

5.A.5.3. The specified light intensity or working beam current shall be 
attained at a grid/ cathode voltage not more positive than -1 volt. 

5.A.5.4. Measurement of Actinic Intensity 

The actinic intensity of the screen of a cathode ray tube intended 
for photographic recording shall be tested as in paragraph 5.A.5.1. but 
using a colour-filtered photocell having an overall response corres-
ponding to that given in Fig. 5.A/2. 

The actinic intensity will be specified in the Test Specification 
in "Orthochromatic Candela',  a special unit introduced for the 
purposes of this test. (See 5./62.10) 
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5.A.5.5. Persistence  

The persistence of a screen shall be tested using a defocussed linear 
raster pattern. Initial luminance and duration of excitation of the 
pattern will be specified by the Test Specification. 

Persistence shall be measured as the time taken for the initial level of 
luminance to fall to specified values after removal of excitation. 

A temperature correction factor shall be applied when specified. 

5.A.5.5.1. Measurement of Screen Persistence 

A convenient method of measuring the persistence of a Cathode 
Ray Tube may consist of an integrating photometer in conjunction 
with an indicating device or recorder. 

The tube and photometer should be housed in a light-proof 
trunk with a distance between them of approximately ten times the 
radius of the raster being used. 

The photometer, which must be corrected to the spectral response 
of the C.I.E. average eye, can be calibrated for intensity by 
locating a standard lamp in place of the tube. The axis of the 
photometer and tube neck will lie in the same plane so that 
the lamp should be placed at the same location as that for the 
centre of the tube screen. Once calibrated in this way, raster 
intensity can be measured. 

The raster pattern should be formed by 50 c/s x 10 kc/s scanning 
voltages, the size being determined by the formula: 

Intensity = Raster Luminance x Raster Area 

W. 
Where Intensity is in Candelas, Luminance in Foot Lamberts and 
Area in Square Feet. 

The luminance will be specified in the test specification. By 
the same formula the final luminance can also be calculated. 

The raster size should be measured at optimum focus but during 
the measurement of luminance it should be defocussed sufficiently 
to diffuse the line structure. 

If no other period is specified, the screen must be excited to 
the specified luminance for at least thirty seconds. This 
permits the phosphor to build up to a steady state of excitation. 
On the expiration of this period the tube beam current should 
be cut-off and the phosphorescence of the screen can be measured. 
Timing by means of a stop-clock or other suitable device should 
commence at the instant of cut-off and be continued until the 
photometer indicates the specified lower luminance. 
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The ambient temperature close to the tube screen should be recorded 
during the measurement and if necessary the specified correction 
factor applied to the recorded time. 

If a coloured filter is specified it should be interposed between 
the tube and photometer after the calibration procedure. 

In older specifications where Test Set 331 has been specified as the 
method used for persistence measurements the following conditions 
can be applied using the above procedure. 

Initial luminance measured through a C2 filter = 1.75 foot Lamberts 

Time of Excitation = 30 seconds 

Final luminance = 0.55% of initial 
luminance for N4 
filter 

or 2.2% of initial 
luminance for N3 
filter. 

5.A.5.6. Spectral Characteristic 

When it is required to check the spectral characteristic of energy 
emitted from, an excited screen the Test Specification will state the conditions 
of test. 

5.A.5.7. Measurement of Focus 

The focus quality shall be determined by a measurement of the width of a 
line using one of the following methods. 

Unless otherwise specified the line width shall be considered as bounded 
by the region of 1/5th peak luminance as estimated by the eye when viewed 
through a microscope. 

If necessary to prevent screen burning, the grid may be pulsed positively 
from cut off with pulses of specified duration and repetition rate. 

Tubes utilising magnetic focus and/or deflection shall be tested in an 
approved Focus/Deflection coil unit. 

5•A•5•7•1 • Electrostatic Deflection 

5•A•5•7•1•1• Expanded Raster 

A raster formed by 10 kc/s x 50 c/s linear scanning 
shall be applied about the centre of the screen and 
the grid voltage adjusted to attain the specified 
light intensity or beam current. 
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The length of the high frequency lines will be specified. 
The low frequency lines shall be expanded to make the line 
structure clearly visible and to include the specified 
positions of measurement. The focus shall be adjusted 
to the optimum at the centre of the raster. 

The line width shall be determined (a) at the screen 
centre and (b) as a measurement of deflection defocussing, 
at the specified distance along a radius at 45°  to the 
axes of deflection. 

This procedure shall then be repeated without adjustment 
of focus, with the high and low frequency scanning 
voltages interchanged and the raster size adjusted to give 
the same line lengths. 

Unless otherwise specified symmetrical deflecting voltages 
shall be used. 

5.A.5.7.1.2. Elliptical or Circular Trace 

An elliptical or circular trace having major and minor 
axes of specified lengths and frequency shall be used 
and the grid voltage adjusted to attain the specified 
light intensity cr beam current. 

The tube shall be adjusted to optimum focus and the width 
of the trace measured at the point of pocrest definition. 

5.A.5.7.2. Magnetic Deflection 

5.A.5.7.2.1. Expanded Raster 

A raster as specified in 5.A.5.7.1.1. shall be applied 
abcut the centre of the screen and the grid voltage 
adjusted to give the specified light intensity or beam 
current. 

The length of the high frequency lines will be specified. 
The low frequency lines shall be expanded to make the line 
structure clearly visible and the tube shall be adjusted 
to cptimum focus at the centre of the raster. 

The line width shall be measured at the centre of the screen. 

The above procedure shall then be repeated without adjustment 
of focus with the high and low frequency scanning axes 
interchanged. 
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5.A.5.7.2.2. Pulsed Line  

A 10 ic's line of specified length shall be applied 
and the grid voltage shall be adjusted to a value 
equivalent to that for the specified light 
intensity or beam current on a raster. The grid 
may be pulsed positively from cut off with 100 
microsecond pulses at a specified repetition 
rate to attain the equivalent peak beam current or 
light intensity conditions. 

The tube shall be adjusted to optimum focus and 
the line width measured at the centre of the trace. 

With no further adjustment of focus the scanning 
axis shall be rotated 90°  and a second measure—
ment of line width made at the centre of the trace. 

5.A.5.7.3. Unfocussed Spot Diameter 

The diameter of the unfocussed spot shall be measured. The 
grid of the tube shall be pulsed as specified with no 
deflecting or focussing fields applied. 

5.A.6. rEASUREMENT OF DEFLECTION AND SPOT POSITION 

5.A.6.1. Deflection Sensitivity 

A symmetrical (or asymmetrical if specified) deflection covering 
75 per cent of the useful screen diameter shall be applied to each 
axis successively. The ratio of the deflection in millimetres to 
the instantaneous deflection voltage shall be measured for each axis. 

5.A.6.2. Deflection Distortion 

5.A.6.2.1. Trapezium Distortion 

With the specified screen area scanned by symmetrical (or 
asymmetrical if specified) deflection voltages, the angles 
between adjacent sides of the raster shall be measured, 
the sides being averaged over their whole length. 

5.1.6.2.2. Angle Between Axes 

The angle between axes shall be measured counter clockwise 
from the horizontal trace at the centre of the screen. 

5.A.6.3. Useful Screen Area 

A raster shall be applied about the centre of the screen to excite 
not less than the specified minimum useful screen area. The intensity 
shall be that specified for the light intensity test and the focus 
shall be adjusted for optimum. The difference in intensity between any 
two parts of the useful screen area shall not exceed 2 : 1, allowance 
being made for any now-uniformity of writing speed. Visual estimation 
will usually satisfy this requirement. 
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5.A.6.h. Measurement of Spot Position and Displacement 

5.21.6.4.1. Spot Position-Electrostatic Deflection 

The spot position relative to the geometric centre of the screen 
shall be measured with all the deflecting plates connected 
directly to the final anode and any effects of external electro-
static and magnetic fields allowed for or eliminated. 

For electrostatically focussed tubes the spot shall be 
adjusted to optimum focus. 

For magnetically focussed tubes no focussing shall be present. 

The grid voltage may be adjusted to any convenient value. 

5.A.6.4.2. Snot Position-Magnetic Deflection 

The spot position relative to the geometric centre of the screen 
shall be measured without deflecting fields applied and with any 
effects of external electrostatic or magnetic fields allowed for 
or eliminated. 

For electrostatically focussed tubes the spot shall be adjusted 
to optimum focus. 

For magnetically focussed tubes no focussing field shall be present. 

The grid voltage may be adjusted to any convenient value. 

5.A.6.5. Spot Displacement (Leakage) 

With the spot adjusted to optimum focus and each deflecting plate connected 
to the final anode through a 10 megohm resistor, the short circuiting of each 
resistor in turn shall not produce a spot displacement in excess of the 
specified limit. 

5.,1.6.6. Spot Displacement (Beam Current Effects) 

With the specified plate resistors and the deflector plates connected 
symmetrically the spot, line or raster shall be examined for shift of 
position when the grid voltage is changed from cut off to the voltage 
required for the specified light intensity. 

When necessary the grid may be pulsed to prevent damage to the screen by 
excessive beam current. 
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5.A.7. -MEASURE/ENT OF MECHANICAL REQUIREMENTS 

5.A.7.1. Alignment Tests 

5.A.7.1.1. Mechanical Alignment 

Mechanical features, such as those listed below shall be 
measured or checked by such gauges or dimensicns as are 
specified. 

(a) Alignment of side terminal to base reference 

(b) Alignment of neck axis to bulb axis 

(c) Degree of face tilt to major axis 

(d) Neck straightness 

(e) Perpendicularity of glass soleplate to neck. 

5.A.7.1.2. Side Terminal Alignment 

This shall be measured as the angle between a specified 
trace and a plane passing through the centre of the side 
terminal and the axis of the tube. 

5.A.7.1.3. Base Alignment 

This shall be measured as the angle between the trace 
produced by the specified deflection plates and the 
plane passing through a specified pin and the axis of the 
tube, 

5.11.7.14. Electrostatic Deflection Direction 

The spot shall be deflected in the direction of the specified 
base or other reference points when a positive potential 
is applied to the Y1 and X1 deflection plate successively. 

5.A.7.2. Resistance to External Pressure 

The completed tube shall be subjected to an external pressure of 
45 lbs per square inch absolute for a period of not less than 60 
seconds and not more than 90 seconds. This pressure shall be attained 
in not less than 20 seconds and not more than 60 seconds. 

The appearance of any form of crack or fractire after this test 
shall ccnstitute a failure. Tubes which are sound mechanically 
but failures in electrical tests may be used for this purpose. 

5.A.8. LIFE TESTS 

See Section 13. 

5.A.9. SAMPLING INSPECTICN 

See Section 6. 
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LOOSE PARTICLES  
IN CATHODE RAY TUBES. 

PARTICLE MATERIAL AND SIZE  

CLASSIFICATION  

GROUP MATERIAL LIMIT 
QUANTITY SIZE 

15 

I Glass 1 piece A 

2 Ceramic 1 piece A 

3 Metal (assessed on linear 
dimensionsinct on area) 

1 piece A 

4 
Graphite, Mica or 

Lead Sulphide 
One of 
each C: 

5 Dust (i.e. Any partiole of size 
not greater than 1/5th of A) 

25 square UM6 
max. area. 

A.  
B.  
Cm 

— . 
— • 

A. — • 

This reproduction is for illustration only. 
Original photographs for the use of Manu-
faoturers and Inspection Authorities sky be 
obtained on application to:- 

The T.V.O. Office, Ministry of Aviation, 
Castlewood House, 

77-91 New Oxford Street, 
London, W.0.1. 

• .... 

• . 

, A 
A. . a .
A. •D 

(222327) 

FIG. SA /I 
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SECTION 58 

V.M. VALVES (KLYSTRONS) 

EIDE): 

5.B.1. Definitions 

5.B.1.1. Warm-up Times 
5.B.1.2. Optimum Power Output 
5.8.1.3. Frequency 
5.B.1.4. Electron Beam Efficiency 
5.B.1.5. Total Reflector Current 
5.B.1.6. Noise 
5.B.1.7. Cold Impedance 
5.8.1.8. Heater Modulation Effect 
5.B.1.9. Amplifier Power Gain 
5.8.1.10. Amplifier Gain Linearity 
5.8.1.11. Amplifier Stability 
5.8.1.12. H.T. Voltage 
5.B.1.13. Pulse Characteristics 
50.1.14. Pulse Repetition Frquency 
5.B.1.15. Duty Cycle 
5.8.1.16. Peak Output Power 
5.B.1.17. R.F.L4ad 

5.8.2. General Test Conditions 

5.B.2.1. Frequency and wavelength 
5.B.2.2. Tuning 
5.B.2.3. Voltages and Currents 
5.8.2.4. Matched Load 
5.B.2.5. Measurements of Power 
5.8.2.6. External Cavities (Plug-in Klystrons) 
5.B.2.7. Mechanical Tuning Rate and Range Tests 

5.B.3. Electrode Voltages and Current Tests 

5.B.3.1. Heater 

5.B.3.1.1. Heater Current 
5.B.3.1.2. Heater Power 
5.B.3.1.3. Heater ':arm-up time 

5.8.3.2. Grid Current 

5.B.3.2.1. Grid Current (Pulsed Valves) 

5.B.3.3. Reflector Current 

5.B.3.3.1. Total Reflector Current 
5.B.3.3.2. Reflector Leakage Current 
5.B.3.3.3. Reflector Gas Current 
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5.5.3.4. Emission 

5.14. R. F. Tests 

5.5.4.1. Power Output 
5.5.4.2. Tuning 

5.5.1.2.1. Frequency Tuning Range 
5.5.4.2.2. Frequency Tuning Rate 
5.5.4.2.3. Mechanical Tuning Range 
5.5.4.2.4. Mechanical Tuning Rate 
5.5.4.2.5. Mechanical Tuning Hysteresis 
5.5.4.2.6. Electronic Tuning Range 
5.5.4.2.7. Electronic Tuning Rate 
5.5.4.2.8. Electronic Tuning Hysteresis 

5.B.4.3. Frequency 

5.5.4.3.1. Frequency Drift 

5.5.4.3.1.1. Temperature Coefficient 

5.5.4.3.2. Frequency Pulling 
5.5.4.3.3. Frequency Pushing 

5.5.4.4. Noise 

5.5.4.4.1. Excess R.F. Noise 
5.5.4.4.2. Noise Modulation 

5.5.4.5. Heater Modulation Effect 
5.5.4.6. Amplifier Power Gain 
5.5.4.7. Amplifier Gain Linearity 
5.8.4.8. Amplifier Stability. 
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V.N.  VALVES (KLYSTRONS) 

This section refers to the reeluirements to be net by thane v,locity moaulated valves 
designated "Klystrons" in the Test Specification which are supplied for Service use and 
whose mean power output does not exceed 10 watts. 

The General Test conditions shall apply to all valves but the individual tests 
contained herein shall only apply when specified in the Test Specifications. 

If differences occur between the test figures obtained by the manufacturer and 
those obtained at the Service Establishments the Approving Authority will provide an 
agreed correction for the guidance of the Inspecting Authority. 

5.5.1. Definitions 

5.5.1.1. Warm—up Times 

5.5.1.1.1. Heater Warm—up Tire is the period between the 
commencement of the application of heater voltage and the start 
of application of the H.T. voltage. 

5.5.1.1.2. Oscillator Ilan—up Time is the period b_tween the start 
of application of H.T. voltage and the moment at which the operating 
frequency has reached a steady value within a specified tolerance 
('-' f) and/or where the R.F. power output has reached a specified 
minimum value. 

5.5.1.1.3. Total Warm—up Time is the pari:d between the start of 
application of heater voltage cod the moment at which the operating 
frequency has reached a steady value wi chin a specified tolerance 
(iNf) and/or the R.F. power output has reached a specified minimum 
value. 

50.1.2. Optimum Power Output is the maximum power output which can be obtained 
by adjustment when the valve le operating under specified conditions. 

5.5.1.3. Frequency 

5.B.1.3.1. Frequency of Oscillation is the frequency at which the 
valve is operating after stability has been reached when looking into 
a load which shall be matched unless otherwise specified. 

5.5.1.3.2. Pulsed Klystron. The frequency of oscillation is that 
value at which the pcwer output is at the peak value. 

5.5.1.3.3. Frenuencv Tuning Range 

5.5.1.3.3.1. Oscillators is that maximum range over 
which the valve ray be tuned with the optimum power 
output equal to or greater than, the specified minimum 
value. 
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5.3.1.3.3.2. Amplifiers - is that range over which the 
valve operating under specified conditions may be tuned 
to provide:- 

(a) A minimum specified gain when a specified power 
input is applied. 

and/or (b) A minimum specified power output when the power 
input is adjusted within a specified range for 
maximum power output at each frequency. 

5.3.1.3.4. Frequency Tuning Rate is the rate of change of the Frequency 
of Oscillation which is obtained when maintaining optimum power output 
conditions the mechanical tuning control is adjusted as specified. 
The Tuning Rate is expressed as frequency units per unit change of 
mechanical tuning control position. 

5.3.1.3.5. Mechanical Tuning Range is that continuous frequency range 
within two frequency points at which the R.F. power output delivered 
into a matched load is half the optimum power output when the specified 
operating conditions are changed from the optimum by the adjustment of 
the mechanical tuning control within the specified limits in either 
direction from a specified frequency point. 

5.8.1.3.6. Mechanical Tuning Rate is the rate of change of the 
Frequency of Oscillation within the Frequency Tuning Range which is 
obtained when, under preset optimum operating conditions at a reference 
frequency, the mechanical tuning control is adjusted as specified. 
It is expressed as frequency units per unit of mechanical tuning 
control position. 

5.3.1.3.7. Mechanical Tuning Hysteresis is the frequency difference 
obtained under preset operating conditions when a mechanical tuned 
frequency setting point is reached when approached from two different 
directions in a specified manner. 

5.3.1.3.8. Electronic Tuning Range is that continuous frequency range 
within two frequency points at which the power output delivered into a 
matched load is half the optimum power output when the specified 
operating conditions are altered from the optimum by adjustment of the 
electronic tuning control within the specified limits. 

5.8.1.3.9. Electronic Tuning Rate is the rate of change of the 
Frequency of Oscillation which is obtained when, under preset optimum 
operating conditions at a reference frequency the electronic tuning 
voltage is adjusted as specified and it is expressed as frequency 
units per unit voltage change. 

5.3.1.3.10. Electronic Tuning Hysteresis is preset when, with the 
valve operating under specified conditions the power output or 
operating frequency can have me-c than one value for the same 
electronic control voltage. It is expressed as the percentage ratio 
of the power output at the onset of hysteresis to optimum power 
output. 
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5.3.1.3.11. FreauenaDrift is the change in oscillation frequency 
caused by variation in temperature of the body of the valve. The 
temperature shall be measured at a specified point when the valve 
is operating under prescribed conditions. 

5.3.1.3.11.1. Temperature Coefficient is the quotient 
of the Frequency Drift divided by its associated 
temperature variation and is expressed as frequency 
change per degree Centigrade. 

5.3.1.3.12. Warm—up Frequency Drift is the total change in 
oscillation frequency which occurs in the valve. 

(a) During the Oscillator Warm—up Time 

or (b) Within a specified time interval after the 
application of H.T. voltage. 

5.3.1.3.13. Frequency Pulling is the difference between 
the extremes of Frequency of Oscillation which occur when a 
specified load mismatch is varied through all phases. 

5.3.1.3.14. Frequency Pushing 

5.3.1.3.14.1. Current Pushing is the change in the 
frequency of Oscillation which is caused by the 
variation of electron beam current and is expressed 
as frequency per unit cath2de current. 

5.B.1.3.14.2. Voltage Pushing is the change in the 
Frequency of Oscillation which is caused by variation 
of the H.T. voltage applied to the valve and it is 
expressed s frequency units per unit volt change. 

5.3.1.4. Electron Beam Efficie (Multi—Cavity Valve) is the ratio 
of the electron beam current collected by the collector electrode to 
the total electron beam current. 

5.3.1.5. Total Reflector Current is that current flowing in the reflector 
circuit which is composed of (a) leakage current, (b) Gas current and 
(c) Current caused by the electron bombardment of the reflector 
electrode. 

5.B.1.6. Noise 

5.3.1.6.1. Excess R.F. Noise is the sum of the R.F. noise 
powers contributed by the valve in two identical channels 
equally spaced on either side of the Frequency of Oscillation 
and spaced from a'.ch other by twice a specified I.F. frequency. 

5.3.1.6.1.1. Noise Factor is the ratio of the excess 
R.F. Noise to the thermal noise power in the same two 
channels at 290°K. 
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5.8.1.6.2. Noise Modulation is 

(a) The amplitude modulated noise over a specified 
frequency band expressed as sideband noise power 
relative to the ccrrirr frequency power and given 
in decibels. 

and/or (b) The frequency modulated noise over a specified 
frequency band and is expressed as the root mean 
square value of frequency deviation in cycles par 
second wh"ch would provide sideband power equal 
to the noise power within the some specified 
frequency band. 

5.8.1.7. Cold Impedance (Pulse Operation) is the impedance presented by a 
valve during the non-oscillating period between pulses to an applied C.W. 
signal whose frequency is equal to the Frequency of Oscillation. 

5.B.1.8. Heater Modulation Effect is the modulation of the R.F. output 
caused by an a.c. heater supply or to a.c. ripples on a d.c. heater supply. 

5.B.1.8.1. Heater Modulation Factor (Oscillators). The Heater Modulation 
Factor is expressed as 

(a) The amplitude modulation depth at (n) cycles per 
second per ampere of heater ripple current. 

and/or (b) The phase modulation index at (n) cycles per 
second per ampere of heater ripple current. 

Where (n) is the frequency of the a.c. ripples or 
a.c. heater supply. 

5.8.1.9. Amplifier Power GAIL is the ratio of the R.F. Power out of the 
amplifier operating under given conditions into a matched load relative to 
the R.F. power input and is expressed In decibels. 

5.8.1.10. Amplifier Gain Iiinearkty is the constancy of the power gain with 
variation of drive input power when the valve is operating under specified 
conditions. The deviation of gain from a constant value is expressed in 
decibels. 

5.8.1.11. Amplifier Stability is the ability of the amplifier valve to 
provide stability of output power within a specified power deviation limit 
for given operating and drive conditions after a prescribed interruption of 
H.T. Supply. The change in power output may be expressed as a percentage 
of power output cr given as a change in power output expressed in decibels. 

5.8.1.12. H.T. Voltage is that voltage which is applied to the app:7-)priate 
valve electrode for the purpose of producing the flow of electron beam 
current. 
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5.B.1.13. Pulse Characteristics 

5.3.1.13.1. Pulse Amplitude. The amplitude of a pulse waveform is the 
peak value of a curve drawn through the average of the deviations on the 
top of a pulse. Any spike on the leading edge of duration less than 
1O of the pulse length shall be ignored. 

5.3.1.13.2. Pn]se Voltage. The pulse voltage is the amplitude of the 
voltage pulse. 

5.B.1.13.3. Pulse Current. The pulse current is the amplitude of the 
current pulse. 

5.3.1.13.4. Pulse Length 

(a) The pulse length is the time during which the current 
exceeds 50,., of the Pulse Current. 

(b) Alternatively, when the Inspection Authority agrees, 
the pulse length may be defined rnd determined frcm the 
following expression. 

Im 
Pulse Length = 

Ip x P.R.F. 

where 

Lm = Indicated mean current 

Ip = Pulse current 

P.R.F.= Pulse Repetition Frequency 

5.3.1.14. Pulse Repetition Frenuency is the frequency at which a pulse is applied 
within a period of one second. 

5.3.1.15. Duty Cycle. The Duty Cycle is the product of pulse length and the 
pulse repetition frenuency. 

5.3.1.16. Peak Output Power (Pulse Operation) , 

For the purposes of the tests contained in this section the following 
definition shall apply:— 

Mean Output Power 
Peak Output Power 

Duty Cycle 

5.3.1.17. R.F. Load is all that part of the circuit which receives R.F. power 
frcm and constitute the termination of the specified coupling device, mount, or 
section. 
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5.3.1.17.1. R.F. Load Mismatch. The mismatch of the R.F. Lo .d at any 
frequency is either the voltage reflection coefficient or the V.S.W.R. 
(greater than unity) which would occur in a test section consisting of a 
straight uniform longth of transmission line or wavaguide, whose cross 
seccicn has dimensions equal to the nominal dimensions specified for the 
R.F. load, if it were fed with a C.W. Signal of that frequency from a 
matched source and terminated by the load. 

Where the dimensions of the load waveguide are not specified, 
the dimensions of the test section shall be equal to the standard waveguido 
dimensions appropriate to the test frequency. (ref: RCL 351, Table I.) 

5.3.2. General Test Conditions 

5.B.2.1. Frenuency and Wavelength 

5.3.2.1.1. If frequencies are converted to wavelength for the convenience 
of testing, the value 

C = 2.998 x 1010 am/sec. shall be used 

5.3.2.1.2. Specified frequencies within the Frequency Tuning Range shall 
be within an accuracy of 0.2r% When requi—ed the end of the range 
frequency shall be within 0.2'' of the specified value. 

5.3.2.2. Tuning. The valve shall be capable of being tuned smoothly and 
without discontinuity over the specified Frequency Tuning Range. 

Unless otherwise stated the frequency range shall be covered using 
the same oscillatory mode. There a change in mode is permitted, the change 
shall not constitute a discontinuity. 

5.3.2.3. Voltaces and Currents. All specified voltages and currents shall 
be within the accuracy provided by a B.S. Grade 1 instrument. Applied d.c. 
values shall not have a superimposed ripple component greater than 0.1'' of 
the specified value. 

5.3.2.4. "etched Load. The matched load shall n,t present a maximum total 
R.F. loading impedance to the valve which shall give rise to a V.S.TI.7. 
exceeding 1.1:1 at the Frequency of Oscillation. 

5.3.2.5. Measurement of Power 

5.3.2.5.1. Crystal aectifiers. An approved method of calibrating the 
crystal response in terms Jf relative pu er levels shall be used when 
output power is measured by means of the output cf a crystal rectifier. 
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5.8.2.5.2. Thermistors 

5.6.2.5.2.1. When output is measured by means of a 
thermistor the condition of maximum th—fmistor output 
shall be used if this condition and that of best 
thermistor match do not coincide provided that precautions 
are taken to ensure the valve under test operates into a 
matched load. 

5.6.2.5.2.2. Thermistors fcr use at walr,lengths shorter 
than 5 ems shall have their output response in terms cf 
relative a.F. power levels checked by an approved method. 
Appreciable error may be experienced due, for example, to 
the effect of the thermistor capacity causing a low 
impedance shunt across the measuring element. 

5.6.2.6. External Cavities. (Plug-in Klystrons). All test cavities and 
assemblies shall be those specified and/or approved by the Approval Authority. 

5.6.2.7. Mechanical Tuning Rate and Rance Tests. If after setting the 
reference frequency the end stops limit the travel -1 the tuner spindle to 
values less than th-se specified, measurements shall be made between the 
limit point -•f the tuner and that position obtained with the spindle turned 
by the specified value towards the mid-band position from the limit point. 

5.8.3. Electrode Voltace :nd Current Tests 

5.8.3.1. Heater 

5.6.3.1.1. Heater Curr=nt. The heater current shall be measured 
when it is substantially stable -r following a specified time 
interval. Unless otherwise stated the H.T. voltage shall be 
applied. 

5.6.3.1.2. Heater Power shall be within 41  of the specified value. 

5.6.3.1.3. Heater Warm-up T1713. The H.T. voltage shall be applied 
when the s'pecified tine period has elapsed. This ti-e period shall 
not normally exceed 5 (five) minutes. 

5.8.3.2. Grid Current. The total external resistance ,f the grid circuit 
shall not exceed 100,000 ohms, except when the maximum current value is 
n.5/;1A d.c. or less, in which case the resistance may be increased to 
1.0 Megohm maximum. 

The total grid current shall be measured under specified operating 
conditions by means of a series currant meter after a period of at least 
five minutes unless oth;rwise specified. Readings shall be made when 
current stability has been achieved. 
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5.5.3.2.1. Grid Current (Pulsed Valves)... In valyes where the grid Is 
pulsed positive the conditionsshall be'as in (5.5.3.2.)-but the grid 
current,shallbe measured imMediately after the grid has been biased 
to cut-off conditions from the steady state conditions specified. 

5.B.3.3. Reflector Current 

5.B.3.3.1. Total Reflector Current. The total reflector current 
shall be measured With the specified voltages applied to the valve by 
one of the following Methods. The specification shall state whether 
the valve shall be oscillating during this test. 

Method I. The reflector current shall be measured using an 
approved current meter in the reflector circuit. 

Method II. The frequency deviation caused by switching a 
specified high resistance into and out of the 
reflector circuit shall be observed. The value 
of reflector current may then be calculated:- 

(a) From the reflector voltage change required 
to return the operating frequency to its 
original value. 

or (b) From the frequency/reflector voltage 
characteristic if available. 

5.B.3.3.2. Reflector Leakage Current. At the conclusion of the Total 
Reflector Current test (5.5.3.3.17rfa cathode connection shall be 
opened, or the resonator current reduced to zero by means of grid bias. 
The reflector current shall then be measured and considered as Leakage 
current. 

5.5.3.3.3. Reflector Gas Current. The value of Current determined 
in the Reflector Leakage Current test (5.5.3.3.2.) shall be subtracted 
from the value of Total Reflector Current measured under non- 
oscillatory conditions. This difference shall be considered as the 
reflector gas current. 

5.5.3.4. Emission. The valve shall not oscillate unless otherwise specified. 
When required to oscillate the valve shall operate at the refer nce frequency 
under optimum power output conditions, and under thermal equilibrium at the 
specified heater voltage. When steady state conditions are obtained the 
heater voltage shall then be increased or lowered as specified and after a 
period of at least 2 minutes, or as specified, the resonator current shall again 
be measured. The change in current shall be expressed as a percentage ratio 
taken against the value of current obtained with the lower heater voltage. 
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5.5.4. R.F. Tests 

5.5.4.1. Power Output. The valve shall oscillate at the reference frequency 
and the tuning controls shall then be adjusted within ,he specified limits to 
provide optimum R.F. power into a matched load. The poer output saall then 
be measured. 

5.B.4.2. Tuning 

See 5.5.2.2. and 5.5.2.7. 

5.5.4.2.1. Frequency Tuning Range. The valve shall be adjusted 
to operate under optimum power output conditions when coupled to a 
matched load. Maintaining optimum power outpl.t conditions the 
valve shall be tuned within the specified limits and the frequency 
range measured. 

5.5.4—.2. Frequency Tuning Rate. The valve shall be adjusted to 
operate at the reference frequency under optimum power output 
conditions when coupled to a matched load. The mechanical tuning 
control shall be adjusted in either direction as specified, (5.5.2.7.) 
and the electronic tuning control adjusted to obtain optimum power 
output. The frequency shall then be measured and the Tuning Rate 
determined. 

5.5.4.2.3. Mechanical Tuning Range. The valve small be adjusted to 
operate at the reference frequency under optimum power output 
conditions ',.hen coupled into a matched load. The mechanical tuning 
control shall then be adjusted above and celow the reference 
frequency setting point, in the specified mannur, and the Mechanical 
Tuning Range measured. 

5.5.4.2.b. Mechanical Tuning Rate. The test shall be performed 
as given in the Mechanical Tuning Range test (5.3.4.2.3.) and the 
Tuning Rate obtained. 

5.5.4.2.5. Mechanical Tuning Hystereses. The valve shall operate 
at the referunce frequency under optimum power output conditions 
when coupled to a matched load. The mechanical tuning shall be 
cycled over the complete frequency-tuning range t,iree times, then 
returned to the original frequency setting point, and the frequency 
measured. The tuning spindle shall then continue to be tuned in 
the same direction to the end of the range and again returned to 
the original frequency setting point when a second measurement of 
frequency shall be made. The Mechanical Tuning Hysteresis may 
then be calculated. 

5.5.4.2.6. Electronic Tuning Range. The valve shall operate at 
the specified frequency under optimum power output conditions when 
coupled to a matched load. The electronic tuning voltage small 
then be varied above and below the value ;lying maximum power output 
to that value giving half the maximum Po.or obtained in this test. 
The frequencies at which the -calf power points are obtained shall be 
measured. 
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5.B.4.2.7. Electronic Tuning Rate. Since the electronic tuning rate 
is not constant over the electronic tuning range this measurement Shall 
be made by a dynamic method or any approved alternative. In order to 
obtain an accurate measurement it is required that the change in 
electronic tuning control shall be small. 

5.B.4.2.8. Electronic Tuning Hysteresis. The valve shall operate at 
the reference frequency under optimum power output conditions when 
coupled to a matched load. In addition to the direct voltage required 
for the specified mode of operation, a sweep voltage at 50 cycles, or 
some other approved frequency shall be applied between the controlling 
electrode and the cathode. The amplitude of the sweep voltage shall be 
sufficient to suppress oscillations in the valve on both positive and 
negative sweep voltage peaks. The power output of the valve shall be 
examined as a function of the sweep voltage in an approved manner. 
Observations for Electronic Tuning Hysteresis shall be made. 

ALTERNATIVELY the d.c. controlling voltage may be manually operated 
to provide the sweep voltage in lieu of the applied a.c. voltage. 

50.4.3. Frequency 

5.B.4.3.1. Frequency Drift. The valve shall operate under optimum 
power output conditions at the reference frequency. The body 
temperatures shall be varied in an approved manner. 

5.B.4.3.1.1. Temperature Coefficient shall be determined 
from the frequency/temperature characteristic obtained in 
the Frequency Drift test (50.4.3.1.). 

5.B.4.3.2. Frequency Pulling. The valve shall operate under optimum 
power output conditions when coupled into the specified 
load mismatch. The Frequency Pulling value shall be 
determined by observation of the extremes of frequency 
obtained during the variation of mismatch through all phases. 

5.8.4.3.3. Frequency Pushing. The valve shall operate under optimum 
power output conditions when coupled into a matched load. Variation 
of H.T. electrode supply as specified shall be effected in an approved 
manner and the Frequency Pushing value obtained. 

5.B.4.4. Noise 

50.4.4.1. Excess R.F. Noise. The valve shall be connected to a 
circuit as shown in Fig. 5.8.1. or its approved equivalent. 
Waveguide components used in the test valve circuit shall have 
negligible variation in their electrical parameters over a minimum 
frequency band of twice the specified IF amplifier bandwidth centred 
at the reference frequency to ensure constant loading of the valve 
over this range. The high Q cavity shall be required to suppress the 
relevant noise sidebands without attenuating the required output signal. 
The noise source to be of an approved type and shall be specified. 
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The local oscillator valve shall be adjusted to operate at the 
reference frequency under optimum power output conditions. The 
power into the receiver crystal stv11 be adjusted to the specified 
level as indicated by the crystal rectified current. 

The noise power indicated on the output shall b.i noted. The 
specified noise generator shall then be switched on and the resulting 
increase in indicated noise output shall be adjusted to an arbitary 
level (say twice the noted receiver noise level) by means of the 
calibrated attenuator. The attenuator and meter readings shall 
be noted. The local oscillator valve shall then be switched off and 
the valve under test tuned in the specified mode to the reference 
frequency under optimum output power conditions. The power into the 
receiver crystal shall be adjusted to the same specified level as 
supplied originally by the local oscillator. The indicated noise 
level shall be returned to the value obtained using the local 
oscillator value by adjustment of the calibrated attenuator and the 
noise factor of the test valve determined. 

Alternatively, the noise figure may be obtained using an accurately 
calibrated square law output meter. 

By employing a R.F. phase bridge to en ble an effective filter to be 
inserted or removed, the separate local oscillator may be dispensed 
with. The circuit is shown in Fig. 5.B.1(a). 

5.B.4.4.2. Noise todulation. The valve shall operate under the specified 
operating conditions and the output coupled into an appro ed noise 
measuring equipment. Recordings of amplitude modulated noise and/ 
or frequency modulated noise against frequency shall be made within 
the specified bandwidth centred at the specified frequencies or 
within the specified frequency ranEe off the carrier frequency. 
The noise modulation values obtained shall be expressed as defined. 

5.B.4.5. Heater Modulation Effect. This effect is of importance in an 
oscillator type v-lve from the frequency stability point of view, whereas 
in an amplified type valve the significant effect may be one of amplitude 
and/or phase modulation. 

The valve shall be coupled to a transmission system terminated by a matched 
mixer crystal coupled to a specified I.F. amplifier. The amplifier output 
shall be applied to a calibrated discriminator followed by a narrow band 
a.c. amplifier tuned to tha required ripple frequency. 
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The valve shall be adjusted to operate at the reference frequency under 
optimum power output conditions within the specified test conditions. 
The control electrode voltages shall be supplied from an approved d.c. 
source having no significant ripple voltage sui2erimposed. The heaters 
shall be d.c. heated and a known amount of a.c. ripple shall be super- 
imposed at the specified frequency (n) cps. The amplitude of the a.c. 
amplifier output shall be measured, converted into terms of frequency 
deviation and expressed as R.M.S. frequency deviation at (n) cps. 
(./ZA fo2 cps) per ampere of heater ripple current where fo  is the 
instantaneous frequency deviation. 

Where the frequency deviation is small and may possibly be obscured 
by random effects it will be necessary to use a transmission line 
bridge system as shown in (Fig. 5.B.2.) or its approved equivalent. 
The bridge output and a reference signal shall each be applied to 
similar high gain linear amplifiers. After amplification the two 
signals shall be applied to a sign detector circuit and the output 
measured. 

5.8.4.6. Amplifier Power Gain. The valve shall be connected to a transmission 
system which is coupled to an approved power measuring device and terminated 
by a matched load. The valve shall operate, within the specified limits, 
with the input drive and the output power adjusted for optimum conditions, 
at approved test frequencies within the specified frequency band. The 
relative input and output powers shall be measured at each test frequency 
and the input power/frequency end output power/frequency characteristics 
over the tuning range obtained. 

There shall be no discontinuity of operation of the valve over the specified 
tuning range. 

It is essenti'l that all R.F. components are of adequate bandwidth, or to 
have been accurately calibrated, to ensure accuracy of measurement over 
the specified frequency band. 

5.B.4.7. Amplifier Gain Linearity. The valve shall operate with optimum 
drive power at the reference frequency under optimum power output conditions 
when coupled to a matched load. The drive power shall be varied from the 
optimum value by the specified amount, and the output power from the valve 
under test measured.  

5.B.4.8. Amplifier Stabiltty. The valve shall operate with optimum drive 
input at the reference frequency under optimum power output conditions when 
coupled into a matched load. The output power shall be measured. The 
H.T. supply to the valve under test shall then be switched off. After a 
specified period of at least one minute the H.T. shall again be applied. 
The output shall then be monitored and the maximum power deviation recorded 
during the specified time interval. 
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5.B.5. Low Temperature (Operating). 

Where tests are to be performed at a reduced temperature, the conditions 
specified in Section 10.4 shall apply. 

5.B.5.1. During Qualification Approval testing, the wives shall, 
with the exception of any frequency tests, pass the primary and secondary 
electrical tests specified in the detail test specification. 

5.B.5.2. During Production Acceptance testing, the valves shall pass 
certain primary electrical tests specified in the detail test 
specification. 

5.B.5.3. Change itOptput Power and Frequency Duringjemperatureise 

The output power and frequency shall be measured at specified 
times after the simultaneous applico.tion of all supplies. The maximum 
change in frequency and output power shall not exceed the limits 
specified in the detail test specification. The heat sink, cooling 
conditions and the impedance of the heater supply shall be specified. 

5.B.6. High Temperature(0perating) 

Where tests are r.iquirod to be performed at a temperature of 15000, 

the conditions specified in Section 10.5 shall apply. 

5.B.6.1. During Qualification Approval testing, the valves shall, 
with the exception of any frequency tests, pass the primary and 
secondary electrical tests specified in the detail test 
specification. 

5.B.6.2. During Production Acceptance testing, the v-lees shall, 
with the exception of any frequency tests, pass the primary 
electrical tests specified in the detail test specification. 

5.B.7. (Tuning Shaft) (Normally performed during Q.A. testing ,Torque 
only). 

Measurement of minimum and maximum starting torques shall be made 
with the valve either operating or non—operating as specified and at both 
the specified h'gh and low temperatures. A suitable method of performing 
this test is to observe the positions of the maximum and minimum torques 
while the shaft is being rotated. The shaft shall then be set to these 
positions and the starting torques measured. 
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5.3.8. Operation Life. (Normally performed during 0.A. testing only). 

Where an operation life test at high temperature is required, the 
conditions specified in Appendix VI/6.2 shall apply. On complotion of the 

test the wive shall pass the high temperature test end points specified in 
the det-il test specification. 

5.B.9. High and Low Temperature Life (Non—Operating) 

(Normally performed during Q.A. testing only). 

5.3.9.1. Low Temperature 

Where a test for low temperature storage is r.3quired the 
conditions specified in Appendix VI/6.1 shall apply. On completion 
of the test the 'rive shall l_ass the primary electrical tests 
specified in the detail test specification. 

5.3.9.2. High Temperature 

'here a test for high temperature storage is required, the 
conditions specified in Appendix YI/6.2 shall apply. On completion 
of the test the valve shall pass the primary electrical tests 
specified in the detail test specification. 

5.3.10. Temperature Cycling 

5.3.10.1. Temperature Cycling (1) 

::here a temperature cycling test is required to be performed, 
the conditions specified in Section 10.6 shall al_ply. The valve shall 
be non—op sating. On completion of the test the valve shall pass the 
primary electrical tests specified in the detail test specification. 

5.3.10.2. Temperature Cycling (2). (Normally performed during Q.A. 
testing only). 

The valve supplies shall be switched on simultaneously at 
normal ambient temperature, and the valve allowed to reach 100°C. 
The supplies shall then be switched off and the valve allowed to cool 
naturally to its original temperature. The valve shall be subjected to 
five of these cycles. The frocuency shall be measured at the 
commencement of each cycle while the body reference temperature still 
corresponds to the initial temperature. 
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5.B.11. Air Pressure Tests (Normally performed during Q.A. testing 
only). 

5.B.11.1. Low Pressure 

Where a low pressure test is required, the conditions specified 
in Section 10.8.1 shall apply. The valves shall operate satisfactorily 
and there shall be no evidence of corona, voltage breakdown or over-heating. 
The frequency change ( A f) caused by the change in pressure shall be 
measured. When specified the waveguide shall be pressurized. 

5.8.11.2. High Pressure 

Where a high pressure test is required, the conditions 
specified in Section 10.8.2. shall apply. On completion of the test 
the valve shall pass certain primary electrical tests specified in the 
detail test specification. 

5.8.12. Moisture Resistance. (Normally performed during Q.A. testing only) 

Where a test for moisture resistance is required, the conditions specified 
in Section 10.7 shall apply. On completion of the test the valve shall pass the 
primary electrical tests specified in the detail specification. 

5.3.13. Heater Resonance and Fatigue 

Where a test for heater resonance and fatigue is required, the conditions 
specified in Section 11.6 shall apply. On completion of the test the valve shall 
pass the specified life test end points. 

50.14. Functional Vibration 

Where a functional vibration test is required, the conditions specified in 
Section 11.7 shall apply. 

During the test, the changes in, frequency, (either frequency shift or 
frequency modulation), output power and reflector currant, shall be monitored. 

Method A. shall be used during Qualification Approval testing. 

Method B. shall be used during Production Acceptance testing. 

50.15. Vibration Life 

Where a vibration life test is required, the conditions specified in 
Section 11.8 shall apply. During this test the changes in, frequency (either 
frequency shift or frequency modulation), output power and reflector current 
shall be monitored. 
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5.3.16. Fatigue  Vibration 

Where a vibration fatigue test is required, the conditions specified 
in Section 11.9 shall apply. On completion of the test, the valve shall pass 
the primary electrical tests specified in the detail test specification. 

5.3.17. Functional Shock. 

Where a shock test is required, the conditions specified in Section 
11.10 shall apply. Frequency deviation and change in output power shall be 
measured immediately after completion of the test. 

Method A. shall be used during Qualification Approval testing. 

Method B. shall be used during Production Acceptance testing. 

5.3.18. Tuner Side—thrust Test 

A specified side thrust shall be applied to the top of the tuning 
shaft along each of two mutually perpendicular axes both of which are 
perpendicular to the shaft axis. The frequency deviation shall be measured. 
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Section 5C  

ACCEPTANCE TESTS FOR SEMICONDUCTOR DIODES 

5.C.1 Unless otherwise stated in the Test Specification;•Semi-Conductor Diodes 
shall comply with all Sections of this specification except sections 5.2 to 5.10 
inclusive, 5.13, 5A, 5B, 5D, 5E, 5F, 7, 12 and 13. 

In addition, the following tests may be required and when specified they 
shall be applied on a Sampling Inspection basis in accordance with the procedure given 
in Appendix X1 Section 1 "Sampling Inspection by Attributes". 

5.C.2 MECHANICAL TESTS . 

5.C.2.1 Fatigue Test. This test shall be applied in accordance with Section 11.3 
except that the force shall be in two directions mutually at right angles. One of the 
directions shall be along the axis of the diode. For diodes having both connecting 
leads at one end, one of the directions shall be at right angles to the plane through 
the leads. 

5.C.2.2 Shock Test. This test shall be applied in accordance with Section 11.4 
except that the directions of shock shall be:- 

(a) in the plane through the connecting leads. 
(b) at right angles to the plane through the connecting leads. 

For diodes having both connecting leads at one end the shock shall also be 
applied in the third mutually perpendicular plane both towards and away from the base. 

5.C.3 TEMPERATURE CYCLING TEST. The diodes shall be subjected to the specified 
number of complete cycles of temperature change. The specified extremes of temperature 
shall be maintained for at least 15 minutes. The time of changing from one temperature 
extreme to the other shall be not less than 15 minutes nor exceed 30 minutes. The test 

may start at any point in the cycle. 

5.0.4 CLIMATIC CYCLING. This test shall comply with Section 10.1 except that 
the duration of the test shall be as given in the Test Specification, The Test 
Specification will also state the electrical tests to be applied during or after the 
Climatic treatment. 

5.C.5 LIFE TESTS. When required by the Test Specification these shall be 
applied in accordance with the relevant sections of Appendix V1 and with the 
following additional requirements. 

5.C.5.1• Storage Life Test. The diodes shall be stored under the temperature 
conditions and for the duration stated in the Test Specification. The Test 
Specification will also state the electrical tests to be applied after the Storage 
Life Tests. 
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5.C.6 PEAK INVERSE VOLTAGE TEST. Diodes shall be tested in a circuit equivalent 

Diode 
Under 

to that shown below. 

Applied D.C. 
Voltage 

R-- 25,000 ohms 
Test 

is reached at 
in voltage across 

shall be 

o VVVV\ 
The applied voltage shall be adjusted until a condition 

which a further increase in the applied voltage shows no further increase 
the diode. The voltage across the diode at which this condition occurs 
cDnsidered to be the peak inverse Noltage. 

5.C.7 ADDITIONAL REWIREMENTS FOR MIXER AN) DETECTOR DIODES. 

5.C.7.1 Marking. To avoid mechanical deformation by die marking after construction, 
by means of an anodized aluminium 

the body. The disc shall be marked 
the date code. It shall be coloured 
the pin corresponds to the cathode 

corresponds to the anode terminal 
will be stated in the Test 

diodes shall be subjected 
which an axial tensile force of 

The diodes shall be tested to 11;11 
to be a failure. 

resistance:J:1ra diode to breakdown 
the process described below. The 

in the Test Specification. 

uni -directional voltage pulses derived 
of 2.5 x 10-9 seconds, or from an 

Specification. The specified 
rate shall not exceed 5,000 p.p.s. 

The test equipment shall be 

efficiency, Admittance etc.) 

single ended mixer and detector diodes shall be marked 
or plastic disc inserted and secured into the end of 
with the C.V. number, the factory code letters and 
to indicate the polarity of the pin, viz. red when 
terminal of a thermionic diode and green when the pin 
of a thermionic diode. The appropriate colour coding 
Specification. 

5.C.7.2 Mechanical Stability. A sample of production 
to a tension test in an approved test instrument in 
not less than 15 lbs is applied between tip and cap. 
at Inspection Level 1A and any breakage shall be deemed 

5.C.7.3 Resistance to Breakdown Voltages. The 
caused by pulse voltages shall be assessed by applying 
conditions for acceptance or rejection will be stated 

The diode shall be subjected to 3,000 
from a section of concentric line giving a pulse length 
18 pF condenser at an energy level defined in the Test 
energy shall be dissipated in the diode. The repetition 
to ensure that the diode does not reach thermal equilibrium. 
subject to the approval of the Inspection Authority. 

5.0.7.4 R.F. Properties (Noise Factor, Rectification 

When these tests are required by the Test Specification absolute methods of 
measurement shall be used where possible. 

When applicable, measurements of admittance may be made using holders 
specified in terms of the RF normalised admittance at some chosen frequency. This shall 
be measured at an input reference plane when the diode is replaced by a resistive load 
which matches the feeder in which the diode is situated. 
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The imput reference plane shall be at a position of voltage minimum in the 

input line when the diode is replaced by a short circuit at some other specified plane. 

In these circumstances, the normalised admittance at the input reference 
plane is related to the normalised crystal admittance at the plane of the short circuit 
by the expression 

yl = ayo + jb 

Where a and jb are the real and imaginary parts of the normalised admittance 
defined above. 

The normalised diode admittance to match the holder, measured at the plane 
of the short circuit is then 

yc = y
.7. 

- jb 

a 

In other cases, where the absolute accuracy of the measurements is deemed 
to be inadequate, appropriate approved transfer standards may be used. Standard diodes 
will not be used for this purpose. 

5.C.8 ADDITIONAL REQUIREMENTS FOR GENERAL PURPOSE DIODES 

5.C.8.1 Marking. General Purpose Diodes shall be marked with the CV number and other 
marking as required by the Test Specification. In addition the polarity shall be shown 
either by "+" and 11-11  signs or by marking the positive end or connection with red paint. 
The positive end or connection shall correspond to the cathode terminal of a thermionic 

diode. 

5.C.8.2 Protective Sleeve. An approved protective sleeve shall be fitted to glass 
envelope diodes to prevent exposure of the diode element to light. The sleeve, when 

fitted, may carry the marking. 
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Section 5D 

ACCEPTANCE TESTS FOR PHOTOCELLS 

Unless otherwise stated in the Test Specification Photocells Shall comply with 
the following requirements together with those given in the Test Specification and 
with all other sections in thit specification except 5.2, 5.3, 5.4, 5.10, 5A, 5B, 
93, 5E, and 5F. 

A general inspection of the physical features of the valve shall be made and 
if it does not comply with the requirements of this specifitation and of the Test 
Specification it shall be rejected. 

The glass bulb shall be free from defects which may cause distortion of the 
light falling on the cathode surface. 

5.D.1. General Test Requirements. The photocell to be tested shall be placed 
in an enclosure which screens it from all unwanted radiation. Arrangements 
Shall be made to permit radiation to reach the cell as reqeired by the subsequent 
clauses of this section and of the Test Specification. Suitable baffles shall, 
however, be provided to ensure that only direct radiation from the test lamp 
reaches the cell. The distance between the lamp and the cell shall be large 
compared with the greater dimension of the cathode (e.g. 2) times). 

5.D.2. Light Sources for Test Purposes 

5.D.2.1. The light source shall be an incandescent tungsten lamp controlled 
to operate at 2854°K. At least three lamps shall be certified for 
luminous intensity and colour temperature at a recognised photometrio 
laboratory. One of these lamps shall be used for testing photocells 
and the others shall be used for the purpose of checking the calibration 
of the test lamp. 

5.D.2.2. During the life of the test lamp frequent reassessment of 
calibration shall be made against the standard check lamps. Suitable 
adjustment shall be made to the position of the lamp to ensure that the 
light falling on the cell remains at a constant value. The use of any 
lamp shall be discontinued when the luminous intensity has fallen by 
20X of the original value. 

5.D.3. Dark Current. The photocell shall be shielded from all radiation and a 
voltage as specified in the Test Specification shall be applied to the anode. 
Under these conditions the anode current shall not exceed the specified limit. 

5.D.4. Sensitivity Tests. Sensitivity tests shall be carried out with the 
photocell under test In a suitable enclosure provided with an aperture such 
that not less than half the cathode area is illuminated with a specified value 
of light flux. 

5.D.5. Spectral Response. A filter, as required by the Test Specification, 
Shell be interposed between the light source and the cell and the output 
voltage or anode current measured under specified conditions. A further 
measurement shall then be made without the filter. The ratio of the two 
readings of voltageor anode current Shall be within the limits specified. 
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5.D.6. Gas Amplification Factor. Where the Test Specification rewires a 
test for the gas amplification factor the conditions shall be as detailed in 
clause 5.D.4. The anode current shall be measured at the working value of 
voltage and at a fixed value of 25 volts. The ratio of the two anode current 
readings shall be within the limits specified. 

5.D.7. Sensitivity of Photomultiplimrs 

5.D.7.1. Cathode Photo Sensitivity. With the anode and multiplier 
dynodes strapped and with a specified voltage applied between them and 
the cathode the sensitivity shall be measured as for simple photo 
emissive cells and shall be within the limits specified. 

5.D.7.2. Overall Sensitivity. With the specified voltages applied to 
the dynodes and anodes, the sensitivity shall be measured as for simple 
photo massive ocals and the overall 
limits specified. 

sensitivity shall be within the 

Section 5D Page 2 

(222327) 



SECTION 5E 

ACCEPTANCE TESTS FOR G.M. COUNTER TUBES 

Unless otherwise stated in the Test Specification Counter Tubes shall comply with 
the following requirements together with those given in the Test Specification and 
with all other sections in this specification except 5.2, 5.3, 5.4, 5.5, 5.8, 5.9, 5.10, 
5A, 513, 5C, 5D and 5F. 

All Counter Tubes shall operate in the Geiger region and shall be capable of 
detecting alpha and/or beta electromagnetic radiations according to type, when used 
with suitable counting apparatus. 

Unless otherwise stated in the Test Specification, all G.M. counter tubes shall be 
operated at a voltage approximating to the specified operating voltage Vw, for a time 
sufficient to obtain steady values of electrical characteristics, prior to electrical 
testing. (See 5.E.6). 

Mechanical inspection shall be carried out before electrical tests. 

5.E.1. General Inspection. A general inspection of the physical features of 
the counter tubes shall be made and any tubes which do not conform to the 
requirements specified shall be rejected; in particular, the anode wire shall 
be taut except where support is made at one end only, and the effective 
(unscreened) section of anode wire shall be symmetrically located about the 
line CL as in individual drawings. 

5.E.2. Loose Particles. The tube shall be rejected if it contains any loose 
particles which may have an adverse effect on its operation. 

5.E.3. General Electrical Test Requirements. The counter tube to be tested 
shall be enclosed in a suitable light proof container unless the design of the 
tube is such that it is inherently insensitive to light. 

The radioactive test source to be used shall, where necessary, be specified 
both in nature and strength in the Test Specification. Otherwise, any suitable 
type and strength of source may be used, provided that it shall not cause damage 
to the counter tube under test. 

5.E.3.1. Self-Quenched Counter. . All tests shall be carried out with an 
instrumental resolving time not greater than 350 microseconds, and an 
instrumental sensitivity as given in the Test Specification. 

Test apparatus shall not supply any quenching pulse which may 
influence performance of the counter tube under test and shall be to the 
satisfaction of the Approving Authority. 

5.E.3.2. Externally Quenched Counter. Test apparatus shall be to the 
satisfaction of the Approving Authority. 

5.E.4. Methods of Plateau Measurement. The count rate/applied voltage 
characteristic shall be determined by measuring not less than 3000 counts at an 
average rate of not more than 6000 per minute, at intervals of 40 volts increase 
in applied voltage when the minimum acceptable plateau length, L

min 
 , is 200 volts 

- 
or greater. If Lmin  lies between 90 and 199 volts inclusive, the interval shall 

be 20 volts; if :min  is under 90 volts, the interval shall be 10 volts. 
The test shall not be carried on beyond the value of Linia  + one 
interval, except where otherwise stated in the Test Specification. 
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5.E.5. Hysteresis Test. Immediately following completion of the plateau 
measurement, the count rate at the threshold voltage VT shall be re—determined, 
if required by the Test Specification. This value shall not differ from the 
initial value by more than 10% disregarding statistical fluctuations. 

5.E.6. Operating Voltage Vw. For all tests where the counter tube is required 
to be operated at the operating voltage Vw, this shall be defined as (VT + i Lmin)• 
The measured value shall be corrected to + 20°C using the average value of 
temperature coefficient as stated in the Test Specification. 

5.E.7. Background Count. This test shall be carried out where required by the 
Test Specification. The location of the counter tube shall be to the satisfaction 
of the Approving Authority and measurements made over at least 1000 counts or a 
time of at least 5 minutes if this gives a lower total count. 

Two separate tests are recognised viz. 

5.E,7.1. Unshielded Background. This shall be measured with the counter 
tube screened from light but unshielded by lead or any other material of 
high atomic number. 

5.E.7.2. Shielded Background. This shall be measured with the counter 
tube screened from light and entirely surrounded by material of 
sufficient thickness to ensure a weight of material of at least 40 gm per 
sq. cm (equivalent to 35 mm. of lead). An internal liner of thickness 
such that the weight is not greater than 1 gm per sq. cm. may be allowed. 

5.E.8. Life Tests. For the purpose of Qualification Approval the useful life 
of a counter is the number of counts after which the plateau length is reduced to 
i. Lmin  and/or the plateau slope exceeds the maximum value stated in the Test 
Specification. The test will be carried out on not less than six tubes at a 
continuous rate of not greater than 30,000 counts per minute at the operating 
voltage as defined in 5.E.6 above. Qualification Approval will not be given if 
the useful life of any one counter tube in the batch is less than 50% of the 
average value for the batch, or if the average value for the batch is less than 80% 
of the value as stated in the Test Specification. 

5.E.9. Temperature Coefficient. For the purpose of Qualification Approval this 
will be measured as an average change in threshold voltage (VT), per degree 
centigrade change of temperature, over a range of temperature to be specified by 
the Approving Authority. The test will be carried out on not less than three tubes 
and Qualification Approval will not be given if the value for any one counter tube 
exceeds the maximum figure stated in the Test Specification. 

5.E.10. Spurious Counts. For Qualification Approval the proportion of spurious 
counts generated by the counter tube due to any cause will be measured on a sample 
batch of three tubes using apparatus approved by the Approving Authority. These 
three tubes will be required in addition to those required for other Qualification 
Approval tests, 
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SECTION 5F 

ACCEPTANCE TESTS FOR MAGNETRONS 

Unless otherwise stated in the Test Specification, magnetrons shall comply with the 
following requirements together with those given in the Test Specification and with all 
other sections of this Specification except 5.2, 5.8, 5A, 5B, 5C, 5D, 5E and 7. 

5.F.1. Definitions 

5.F.1.1. Pulse Characteristics. 

5.F.1,1.1. Pulse Amplitude. The amplitude of a pulse waveform 
is the peak value of a curve drawn through the average of the 
deviations on the top of a pulse. Any spike on the leading 
edge of duration less than 10% of the Pulse Length (5.F.1.1.4) 
shall be ignored. (See Fig. 5F/1). 

5.F.1.1.2. P ise Voltage. The Pulse Voltage is the Amplitude 
(5.F.1.1.1) of the voltage pulse. 

5.F.1.1.3. Pulse Current. The Pulse Current is the Amplitude 
(5.F.1.1.1) of the current pulse. 

5.F.1.1.4. Pulse Length. 

(a) The pulse length is the time during which the 
current, excluding the effects of capacitance 
current, exceeds 50% of the Pulse Current 
(5.F.1.1.3). 

(b) When the Inspection Authority agrees, the pulse 
length may be defined and determined by the 
following alternative method:- 

Im 
Pulse Length = 

IP 
x prf 

Im = Mean Anode Current. 

IP 
= Pulse anode current (5.F.1.1.3) 

prf = Pulse Repetition Frequency. 

5.F.1.1.5. Time of Fall of Voltage. The time of fall of 
voltage is the time taken for the voltage to fall from 85% to 20,0 
of the Pulse Voltage. (5.F.1.1.2). 

5.F.1.2. Warming Up Time 

(a) The Warming Up Time is the interval between the commencement 
of application of heater voltage and the commencement of 
application of H.T. 
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(b) For test purposes, it is the time within which the H.T. must 
be applied. 

5.F.1.3. Magnetic Field Strength 

The Field Strength is the value at the centre of the magnet gap. 

'5.F.1.4. Duty Cycle. The Duty Cycle is the proportion of time during 
which the instantaneous value of the anode current exceeds 50% of the Pulse 
Current. (5.F.1.1.3). 

5.F.1,5. Peak Output Power. (Pulse Operation). The Peak Output Power 
Is defined by the following formula:— 

Mean Output Power 

Peak Output Power = 

Duty Cycle (5.F.1;4) 

5.F.1.6. Efficiency. The efficiency is the ratio of the R.F. output 
power to the anode input power. 

5.F.1.7. Frequency of Oscillation. The Frequency of Oscillation of a 
magnetron is the value of the frequency at which the power output per 
unit frequency interval is a maximum. 

5.F.1.8. R.F. Load. The R.F. load is all that part of the apparatus 
which receives R.F. power from and constitutes the termination of the 
specified coupling device or section. 

5.F.1.8.1. R.F. Load Mismatch. The Mismatch of the R.F. Load 
(5.F.1.8) at any frequency is either the voltage reflection 
coefficient or the voltage standing wave ratio (greater than unity) 
which would occur in a test section consisting of a straight 
uniform length of transmission line or waveguide whose cross section 
has dimensions equal to the nominal dimensions specified for the 
R.F. Load if it were fed with a C.W. signal of that frequency and . 
terminated at the other end by the Load. Where the dimensions of 
the load waveguide are not specified, the dimensions of the test 
section are equal to the nominal dimensions of the output end of 
the specified coupling device or section. 

5.F.1.9. Frequency Pulling. The frequency Pulling is the difference 
between the extremes of Frequency of Oscillation (5.F.1.7) occurring when 
the phase of the Load Mismatch (5.F.1.8.1) is varied through 360°. 

5.F.1.9,1. Frequency Pulling Figure. The Frequency Pulling 
Figure is the Frequency Pulling measured with a Load Mismatch 
of voltage reflection coefficient 0.2. 

5.F.1.10. Frequency Pushing. The Frequency Pushing is the change in 
Frequency of Oscillation (5.F.1.7) per unit change in anode current, 
excluding the effects of thermal expansion of the electrodes. 
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5.F.1.10.1. Frequency Pushing Figure. The Frequency Pushing 
Figure is the Frequency Pushing measured at the specified current 
in megacycles per ampere. 

5.F.1.11. Spectrum Width (R.F. Bandwidth). The Spectrum is the variation 
Jf power per unit frequency interval with frequency. The Spectrum Width 
is the difference in frequency between the most widely separated points at 
which the power per unit frequency is i of the highest value occurring in the 
spectrum. 

5.F.1,12. Stability (Pulse Operation). Stability is the ratio of missing 
pulses to input pulses. A pulse is considered to be missing when its 
energy in the specified frequency band is less than some specified fraction 
of the energy of a normal putput pulse. 

5.F.1.12.1. Starting Stability. The Starting Stability is the 
Stability measured during a specified period commencing with the 
first application of H.T. after the Holding Period. 

5.F.1.13. Cold Impedance (Pulse Operation). The Cold Impedance of a 
magnetron is the impedance presented by the magnetron during the non-
oscillating period between pulses to an applied C.W. signal whose frequency 
is equal to the Frequency of Oscillation (5.F.1.7). 

5.F.1.13.1. Cold V.S.W.R. The Cold V.S.W.R. of a magnetron is 
the voltage standing wave ratio in a straight and uniform test section 
of transmission line or waveguide with cross-section having the 
nominal dimensions specified for the R.F. Load (5.F.1.8) terminated 
by the magnetron together with the specified coupling device or 
Section and fed with a signal as specified for Cold Impedance 
(5,F.1.13). 

Where the dimensions of the load waveguide are not 
specified, the dimensions of the test section are equal to the 
nominal dimensions of the output end of the specified coupling 
device or section. 

5.F.1.13.2. Position of Minimum. The Position of Minimum is the 
distance from a specified plane to the appropriate voltage minimum 
of the standing wave pattern in the test section specified under 
Cold V.S.W.R. (5.F.1.13.1) the distance being positive towards the 
magnetron. 

Where the appropriate voltage minimum does not lie 
within the test section, its position is defined as the position 
of a voltage minimum within the test section plus or minus the 
appropriate integral number of half-wavelengths (in the test 
section). 

5.F.2. Test Procedures for Magnetrons. The tolerances and limits specified 
in this section shall only apply where no tolerance or limit is given in the 
individual Test Specification. 

5.F.2.1. Magnetic Field. Magnets used for testing magnetrons other than 
those with integral magnets shall satisfy the following requirements. 
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5.F.2.1.1. Magnetic Field Strength. The Magnetic Field Strength 
(5.F.1.3) shall be within ± 3% of the specified nominal value. 
When a permanent magnet is specified the field strnegth shall be 
within + 5% of the specified nominal value. 

5.F.2.1.2. Magnetic Field  Polarity. Magnetrons shall be tested 
with the cathode connection nearest to the north pole of the magnet. 

5,F.2.1.3. Magnetic Field Uniformity. Magnets shall have pole 
tips of soft magnetic material of thickness at least one quarter of 
the specified gap width, having plane faces parallel within 1°  and 
coaxial within 3% of the gap width and of diameter at least equal to 
the gap width. 

5.F.2.2. Cathode and Heater 

5.F.2.2.1, Heater Voltage. For oscillation tests the Heater 
Voltage shall be within ± 3% of the specified value. 

5.F.2.2.2. Heater Current Measurement. The heater current shall 
be measured when substantially stable, but not whilst anode 
voltage is applied. 

5.F.2.2.3. Warming Up Time. The warming up time shall not 
exceed 5 minutes. 

5.F.2.3. Cooling and Pressurising 

5.F.2.3.1. Cooling liquid used during testing shall be clean and 
demineralised to the satisfaction of the Inspection Authority. 

5.F.2.3.2. Cooling and Pressurising Air. Cooling air which may 
come into contact with components subjected to electric fields, 
including waveguide windows, output and input seals, shall be dry 
and clean to the satisfaction of the Inspection Authority. 

5.F.2.3.3. Pressurising Test. Where an air-tight pressurising 
seal is required, the leakage shall not exceed that which gives a 
fall of pressure of 3 lbs/sq. in. per litre per hour when the 
appropriate part of the valve forms part of the wall of a vessel 
containing air at a pressure of 45 lbs. per sq. in. absolute, the 
other side of the valve being open to the atmosphere. 

The minimum duration of the test shall be 10 minutes. 
Observation shall not commence until after 2 minutes. 

NOTE:- The Air temperature must be kept constant 
during the test. 

5.F.2.4. R.F. Load. The R.F. Load (5.F.1.8) or, where there is a Specified 
Load Mismatch 5.F,3.4.2), that part of the R.F. Load between its input 
end and the source of the specified mismatch, shall not have a reflection 
coefficient exceeding 0.2 at any frequency within the range + 20% to -5% of 
the Frequency of Oscillation (5.F.1.7). 
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The load shall not set up evanescent modes to a degree which, 
in the opinion of the Inspecting Authority, might significantly 
affect the behaviour of the valve. 

5.F.2.4.1. Matched Load, Residual Mismatch. Where a Matched 
Load is specified, the Residual Load Mismatch (5.F.1,8.1) 
shall be such as to give a reflection coefficient not 
exceeding .05 at the Frequency of Oscillation (5.F.1.7). 

5.F.2.4.2. Load of Specified Mismatch. Where an R.F. Load 
having a specified mismatch is called for, the load Mismatch 
(5.F.1.8.1) at the Frequency of Oscillation (5.F.1.7) must 
not be less than the value stated in the Test Specification 
at all phases of reflection:— 

rmin ' El 
ro 

where: rmin = the minimum permissible value of the 
voltage standing wave ratio expressed 
as a ratio greater than unity, 

ri = the specified value of Load Mismatch 
expressed as voltage standing wave 
ratio greater than unity, 

and ro = the specified maximum value of Residual 
Mismatch expressed as a voltage 
standing wave ratio greater than unity. 

Alternatively: 

k — k 
kmin = 1 0  

1 — k1 ko 

where: kmin = the minimum permissible value of the 
modulus of the voltage reflection 
coefficient, 

k1 
= the specified value of Load Mismatch 

expressed as the modulus of a voltage 
reflection coefficient, 

and k
o 

= the specified maximum value of Residual 
Mismatch expressed as the modulus of a 
voltage reflection coefficient. 

5.F.2.5. Pulse Characteristics. See Appendix XIV 

5.F.2.5.1. Modulator Impedance. The output voltage of the 
test modulator on open circuit shall be not less than 1.3 
times the operating voltage and the output current on short 
circuit shall be at least 1.5 times the operating current 
measured on isolated pulses. 
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5.F.2.5.2. Modulator Charging Characteristics. The available 
energy for every pulse in the period immediately following an 
arc in the magnetron under test shall not be less than the 
available energy when the magnetron is operating normally. 

5.F.2.5.3. Anode Pulse Current. The Anode Pulse Current 
shall be within + 5% of the specified value. 

5.F.2.5.4. Anode Voltage. The Anode Pulse Voltage (5.F.1.1.2) 
shall be measured with the valve operating on Matched Load 
(5.F.2.4.1). 

5.F.2.5.4.1. Anode Voltage Pulse Shape. At no 
instant shall the anode voltage exceed 1.5 times 
the Pulse Voltage. 

5.F.2.5.5. Rate of Rise of Voltage. 

A modulator will be accepted as having a suitable 
Rate of Rise of Voltage if it is demonstrated to the 
satisfaction of the Inspecting Authority that the maximum 
rate of rise of voltage measured lies within the specified 
limits. 

During the measurement of rate of rise the modulator 
will be adjusted so that it would give the specified operating 
conditions if any otherwise acceptable magnetron were fitted. 
For the test the modulator shall be terminated by a capacitor 
of value equal to the nominal input capacitance of the magnetron. 
The measurements shall be made over the interval between the 
point when the voltage first equals 80% and the point where it 
first equals 100% of the pulse voltage of the magnetron. The 
value shall not fall after its maximum in this interval to less 
than 95% of the maximum value. 

5.F.2.6. Pulse Repetition Frequency. The Pulse Repetition Frequency 
shall be within ± 5% of the specified value. 

5.F.2.7. Mean Anode Current. The Mean Anode Current shall be within 
± 2% of the value specified. 

5.F.2.8, Nominal Frequency of Magnetron. The Nominal Frequency of a 
magnetron is the Frequency of Oscillation (5.F.1.7) measured with the 
magnetron operating under the specified conditions and with a Load of 
less than the specified Residual Mismatch (5.F.2.4.1) when the anode 
temperature, measured at the specified point, lies within the limits 
specified. 

5.F.2.8.1. Frequency Grouping. When magnetrons of an 
identical type but for adjacent frequency bands are being 
submitted for acceptance tests under the same contract, a 
valve may be accepted even though the accuracy of frequency 
measurement does not enable it to be placed with certainty 
in any one of the specified frequency bands provided that the 
range of uncertainty lies entirely within two contiguous bands 
and that the inaccuracy of frequency measurement is not worse 
than 5 parts In 104. 
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If (due to the uncertainty arising from the tolerances 
implicit in the definition of Nominal Frequency (5.F.2.8) 
together with the inaccuracy of measurement) a valve on 
re-measurement falls within a different frequency band, action 
shall be taken according to the extent of the discrepancy of 
measured Nominal Frequency as follows:- 

(a) If the discrepancy is less than 1 part in 103, the 
grouping remains unchanged. 

(b) If the discrepancy is greater than 4 parts in 103, 
regroup accordingly. 

(c) If the discrepancy is between 1 part and 4 parts 
in 10), take the mean of 3 further measurements, 
and if this mead shows a discrepancy in excess 
of 1 part in 105, regroup accordingly. 

5.F.2.9. Calculation of Efficiency. The Efficiency (5.F.1.6) shall 
be calculated from measurements as follows:- 

W
m Efficiency = x 100% 

Va x Im  

Where Wm = Mean Output Power. 

Va = Pulse voltage (5.f.1.1.2); or 
D.C. anode voltage for C.W. 
operation. 

lm = Mean anode current 

5.F.3. Low Temperature (Operating) 

Where tests are required to be performed at a reduced temperature, the 
conditions specified in Section 10.4 shall apply. 

5.F.3.1. During Qualification Approval testing, the valve shall 
pass the primary and secondary electrical tests specified in the 
detail test specification. Any measurement of frequency shall 
take into account thermal factor. 

5.F.3.2, During Production Acceptance testing the valve shall pass 
the primary electrical tests specified in the detail test specification. 
Any measurement of frequency shall take into account thermal factor. 
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5.F.4. High Temperature (Operating) 

Where tests are required to be performed at a temperature of 100°C the 
Conditions specified in Section 10.5 shall apply. 

5.F.4.1. During Qualifi,ation Approval testing, the valves 
shall pass the primary and secondary electrical tests specified 
in the detail test specification. Any measurement of frequency 
shall take into account thermal factor. 

5.F.4.2. During Production Acceptance testing, the valves 
shall pass the primary electrical tests specified in the detail 
test specification. Any measurement of frequency shall take 
into account thermal factor. 

5.F.5. Operation Life (Normally performed during Q.A. testing only) 

When an operation life test at high ambient temperature is required, the 
conditions specified in Appendix VI/6.2 shall apply. On completion of 
the test, the valve shall pass the high temperature test end points 
specified in the detail test specification. 

5.F.6. High and Low Temperature Life (Non-Operating) Normally performed 
during Q.A. testing only. 

5.F.6.1. Low Temperature 

Where a low temperature storage test is required, the conditions 
specified in Appendix VI/6.1.2. shall apply. On completion of 
the test the valve shall pass the primary electrical tests 
specified in the detail test specification. 

5.F.6.2. High Temperature 

Where a high temperature storage test is required, the conditions 
specified in Appendix VI/6.1.1. shall apply. On completion of 
the test the valve shall pass the primary electrical tests 
specified in the detail test specification. 

5.F.7. Temperature Cycling 

Where a temperature cycling test is required, the conditions specified 
in Section 10.6 shall apply. The valve shall be non-operating. On 
completion of the test the valve shall pass the primary electrical 
tests specified in the detail test specification. 
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5.F.8. Air Pressure Tests. (Normally performed during Q.A. testing 
only). 

5.F.8.1. Low Pressure 

Where a low pressure test is required, the conditions specified 
in Section 10.8.1 shall apply. Where specified the wave guide 
shall be pressurised. Throughout the test the valve shall 
pass the primary electrical tests specified in the detail test 
specification and there shall be no evidence of corona, voltage 
breakdown or overheating. 

5.F.8.2. High Pressure 

Where a high pressure test is required, the conditions specified 
in Section 10.8.2. shall apply. On completion of the test the 
valve shall pass the primary electrical tests specified in the 
detail test specification. 

5.F.9. Moisture Resistance (Normally performed during Q.A. testing 
only). 

Where a test for moisture resistance is required, the conditions 
specified in Section 10.7 shall apply. On completion of the test 
the valve shall pass the primary electrical tests specified in the 
detail test specification. 

5.F.10. Heater Resonance and Fatigue 

Where a test for heater resonance and fatigue is required, the conditions 
specified in Section 11,6 shall apply. On completion of the test the 
valve shall pass the specified life test end points. 

5.F.11. Functional Vibration 

Where a functional vibration test is required, the conditions specified 
in Section 11.7 shall apply. During the test, missed pulses, frequency 
shift, change in power output and frequency modulation shall be monitored 
at specified intervals. On completion of the test the valve shall 
satisfy the specified primary electrical tests. 

Method A shall be used during Qualification Approval testing 
when the valve shall in addition satisfy the specified secondary 
electrical tests. 

Method B shall be used during Production Acceptance testing. 
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5.F.12. Vibration Life 

Where a vibration life test is required, the conditions specified in 
Section 11.8 shall apply. During this test, missed pulses, frequency 
shift and change in output power shall be monitored at specified intervals. 

5.F.13. Fatigue Vibration 

Where a vibration fatigue test is required, the conditions specified in 
Section 11.9 shall apply. On completion of the test the valve shall pass 
the primary electrical tests specified in the detail test specification. 

5.F.14. Functional Shock 

Where a shock test is required, the conditions specified in Section 11.10 
shall apply, Frequency deviation and change in power output shall be 
measured immediately after completion of the test. 

Method A shall be used during Qualification Approval testing. 

Method B shall be used during Production Acceptance testing. 
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Section 50 

5G. ACCEPTANCE TESTS FOR GAS FILLED VOLTAGE STABILISERS 
AND REFERENCE TUBES 

This section covers the requirements to be met by Gas Filled Voltage Stabilisers 
and Reference Tubes supplied for Services use. The tests contained in this section 
Shall apply when specified in the Test Specification. 

The load resistor will be specified on the Individual Test Specification. 

5.G.1. STRIKING TESTS 

Two methods are described but these are not to be used as alternatives 
unless permitted by the Test Specification. 

The ripple content of the supply shall not exceed 0.25% for either method. 

Unless otherwise specified, measurements are to be made with normal room 
illumination (5 to 50 lumen per square foot natural or artificial). 

54.1.1. Striking Time 

Following the specified inoperative period the specified direct 
voltage shall be applied between the anode and cathode in such a manner 
that this value is never exceeded. The device shall strike within the 
specified time measured from the initiation of the voltage. Unless other— 
wise specified, the time taken for the applied direct voltage to reach the 
specified maximum, shall not exceed 10% of the specified striking time, 

5.G.1.2. Striking Voltage 

Following the specified inoperative period a direct voltage shall be 
applied between anode and cathode. This shall be increased linearly, 
commencing at the specified maintaining voltage, at a rate not exceeding 
25 volts per second until conduction occurs. 

5.G.2. DARK STRIKING VOLTAGE 

The valve shall be held inoperative in total darkness for at least 24 hours 
or a minimum period specified on the individual Test Specification. On 
conclusion of this period and'before exposure to light, the specified striking 
test shall be applied. 

5.0.3 MAINTAINING VOLTAGE 

The voltage drop between anode and cathode shall be measured at the 
specified anode current. If a period of conduction is required prior to the 
measurement of the maintaining voltage this will be stated in the test 
specification. 

5.0.4. REGULATION 

This is to be derived by determining the difference between the maintaining 
voltages at the specified currents. 

5.0.5. NEGATIVE IMPEDANCE 

When required by the individual Test Specification the valve characteristics 
shall be examined for negative impedance. A suitable test method is described 
in the Appendix to Section 5G. 
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5.G.6, NOISE AND OSCILLATION 

The valve shall be operated from a low impedance well filtered, adjustable 
d.c. supply, the output capacitance of which shall be at least 16 uF. The 
impedance of the power supply shall not-be more than 1/5 of the impedance of the 
specified load resistor. The current through the valve shall be varied at a 
speCIfied rate between the specified current values. Either direction of sweep 
may be used unless otherwise specified. 

The anode of the valve shall be coupled by an 0.1 uF capacitor to a voltage 
amplifier with an input impedance of 100 K ohms. The frequency response of the 
amplifier shall be flat to within + 0.5 dB of the response at 400 c/s over the 
frequency range from 50 c/s to 25 kc/s, not more than 3 dB down at 25 c/s and 
100 kc/s, the fall off thereafter being 6 dB per octave. 

The noise output of the valve under test which may be displayed on a cathode 
ray tube will be specified and shall be measured as a peak to peak voltage. 

A voltage that exceeds the specified noise limit but which persists for less 
than a specified current range within the total current sweep shall be considered 
as a voltage jump. 

Other indicating devices of a less subjective and more automatic nature may be 
used provided that the response can be shown to be in substantial agreement with 
that given by the Cathode Ray Tube display. 

This measurement shall not include voltage jumps. 

5.0.7. VOLTAGE JUMPS OR DISCONTINUITY 

Using the equipment specified in 5.G.6. the current through the valve shall 
be varied at a specified rate between the specified values. The maximum 
amplitude of a voltage jump shall be measured as a peak voltage. The method of 
sweep i.e. one direction or both, shall be specified. 

5.0.8. MICROPHONIC NOISE 

With the current through the valve fixed at a specified value and using the 
equipment described in 5.0.6. the valve shall be tapped by an approved mechanical 
device, the direction and number of taps to be detailed in the individual Test 
Specification. Limits for Microphonic noise shall be specified as millivolts 
peak to peak. 

5.04. RESONANCE SEARCH 

Using the equipment described in 5,G.6 with the valve current fixed at a 
specified value the valve shall be mounted in an approved holder (see Drawing 
No.4 Appendix X) and vibrated as specified In Section 11.2. The limits of noise 
output shall be measured in millivolts peak to peak. 

5.G.10. TEMPERATURE COEFFICIENT 

Unless otherwise specified in the individual Test Specification the valve 
current shall be set at the specified value with the envelope immersed in a bath 
of high thermal capacity at a temperature of 25 + 5°C and allowed to stabilise 
for three minutes. The Maintaining Voltage shall be recorded. 

Section 5G Page 2 



The valve envelope shall then be immersed in a bath of high thermal capacity 
for a specified period at temperature T1. and the Maintaining Voltage recorded at 
the end of this time. 

The valve envelope shall then be re-immersed for a specified time in the 
bath at 25 ± 5°C and the Maintaining Voltage recorded. 

The valve envelope shall then be immersed in a bath of high thermal capacity 
for a specified period at temperature T2 and the Maintaining Voltage recorded at 
the end of this time. 

The temperature coefficient shall be computed in milli-volts per degree 
centigrade from the recorded changes of Maintaining Voltage from 25 + 5°C to Ti 
and T2. 

This test shall not be done more than once on any individual valve. 

When the valve envelope is immersed in a bath of high thermal capacity 
maintained at the required temperature, the temperature of this bath measured 
close to the valve shall be considered to be temperature of the envelope. 

This Is not the temperature which the envelope would assume in air at 
25°C and the results obtained must be interpreted accordingly. 

5.g.11. LIFE TEST 

Life test shall be done under specified conditions of envelope temperature, 
anode current and, when necessary, illumination. 

5.G.12. SHELF LIFE TEST 

The Striking and Maintaining Voltage shall be recorded and the valves 
stored for a specified period. The Striking and Maintaining Voltage shall again 
be measured at the end of this period. 

Unless specified otherwise this test will be applied only for Type Approval 
purposes'. 

5.0.13. LEAKAGE CURRENT 

With an ambient illumination of 5 to 50 lumen per square foot a specified 
voltage shall be applied to the valve in series with a specified resistor and 
the current through the valve/resistor combination measured. 
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APPENDIX TO SECTION 50 

THE MEASUREMENT OF NEGATIVE IMPEDANCE IN GAS-FILLED STABILISER VALVES 

The presence of negative impedance or regulation in a stabiliser can be detected 
by plotting a static characteristic. A close approximation to this can be achieved 
conveniently be means of the basic circuit of Fig.1 enabling a dynamic characteristic 
to be displayed on a cathode ray tube. 

SPECIFIED R a. VOLTAGE 
CHANNEL 4\A/V 

I.--. 
I AMPLIFIER 

e  ADJUSTABLE 
D.C. 

SUPPLY 

VALVE UNDER 
TEST 

II ADJUSTABLE 

50 S C/ 
SUPPLY 

CURRENT 
CHANNEL 

I AMPLIFIER 

FIG. I. 

Prior to testing a valve in the above circuit, a resistor, of equivalent 
incremental resistance is substituted for the valve under test. The phase relationship 
of the amplifiers is then adjusted so that when a.c. Is passed through the resistor a 
straight line is displayed on the cathode ray tube. 

With the valve under test in the circuit and the a.c. supply disconnected the 
anode current of the stabiliser is set to the mid-point of its specified d.c. operating 
range. The 50 c/s sine wave voltage is then superimposed and adjusted to vary the 
stabiliser current between the limits of its current range. The voltages developed 
across the stabiliser and current monitoring resistor are then displayed on the C.R.T. 
as an Ia/Va curve. 
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The basic shape of any characteristic will be that of an ellipse the major axis of 
which represents the impedance of the stabiliser (Fig.2). 

Va. 

/ 

V a.  

I a. la 

FIG. 2. FIG.3. 

Negative impedance is indicated by a slope in the opposite direction Figure 3 
shows a combination of negative and positive impedance. Voltage jumps of appreciable 
amplitude will appear as regions of high negative impedance. 

Oscillations of appreciable amplitude can be detected, and the current range over 
which they occur can be noted. Regulation can be assessed by direct measurement of 
the display. 

To facilitate correlation the frequency of the a.c. supply must be 50 c/s. 
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Section 5 11 

MICROWAVE GAS DISCHARGE DEVICES 
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5.146.2.1. Primer Current Temperature drift 
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MICROWAVE GAS DISCHARGE DEVICES 

This section refers to microwave gas discharge devices such as Pre —T.R., T.R., 
and A.T.R. or T.B. cells. 

The general test conditions shall apply to all cells but the individual tests 
contained herein shall apply as and when specified in the Test Specification. If 
significant differences occur between the test figures obtained by the manufacturers 
and those obtained at the Service Establishments, the Approving Authority will provide 
an agreed correction for the guidance of Inspecting Officers. 

5.H.1. Definitions 

5.H.1.1. Primer Ignition. The process of creating local ionisation by means of an 
applied primer voltage. 

5.H.1.2. Firing. The ionisation of the cell which occurs due to the R.F.voltage. 

5.H.1.3. Primer Current. The current which flows when a voltage is applied to 
the primer electrode for the purpose of increasing the electron density 
in the breakdown gap of the cell in order to facilitate the ionisation of 
the cell on the occurrence of high R.F. power. 

5.H.1.4. Primer Interaction. The variations of the electrical parameters of the 
cell caused by primer current (5.H.1.3) 

5.H.1.5. Excess Noise. Is that increase in noise power expressed in db which is 
indicated in the output of a double channel receiver due to Primer 
Ignition (5.H.1.1.) 

5.11.1.6. Total Insertion Loss. The loss of power expressed in decibels incurred 
in a transnission system due to the insertion of the cell between a 
matched generator and a matched load, with the cell operating under normal 
primer conditions. 

5.H.1.7. Centre Frequency. Defined as the geometric mean of the frequencies at 
which the measured V.S.W.R. values looking into the cell are equal and 
within a specified range. 

5.H.1.8. Firing Power. The minimum applied R.F. power which causes the cell to 
fire, under specified operating conditions. 

5.H.1.9. Firing Time. The time required for the cell to fire after the 
application of the high R.F. power. 

5.H.1.10 Peak Attenuation. The Maximum additional attenuation obtained in a 
pulsed microwave attenuator by the application of the specified excitation 
pulse. 

5.H.1.11 Minimum Breakdown Power. The level of incident power upon the cell causing 
electrical breakdown at or near the cell in a transmission system when that 
power is raised gradually from a low level. 

5.H.1.12 Power Rating. The maximum R.F. power which may be applied to the cell 
without reduction of the specified life period of the cell. 
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5.11.1.13. Arc Loss. Defined as that attenuation change expressed in decibels 
obtained when the fired cell is replaced by a metallic short circuit. 

5.H.1.14. Leakage Power. 

5.11.1.14.1. Low Power Leakage. The maximum total leakage power through the 
cell which occurs as the incident power on the cell is gradually 
increased over a specified range extending from a point below to 
a point above that power level at which the cell fires. 

5.H.1.14.2. Total Leakage Energy. The total energy expressed as ergs per 
pulse which is transmitted through the cell when a high power R.F. 
pulse is applied. The primer conditions shall be as specified. 

5.H.1.14.3. Spike Leakage Energy, (Expressed as ergs per pulse) The initial 
high intensity pulse of energy composed of continuous frequency 
sidebands extending to approximately + 100 Me/s from the carrier 
frequency which is transmitted through the cell prior to the firing 
of the cell when a high power R.F. pulse is applied. 

5.H.1.14.4. Flat Leakage Power. (expressed as peak watts). The power which is 
coupled through the cell during the period when the cell is fully 
fired. 

5.H.1.14.5 Prepulsed Leakage Power. (T.R.cells) The leakage power 
measured when a specified current pulse is applied to the 
auxiliary electrode immediately prior to the R.F. pulse. The 
main primer operating as specified. In cells having no special 
prepulsing electrode the current pulse may be applied to the main 
primer superimposed on the specified steady primer conditions. 

5.11.1.15. Recovery Time. That period of time following the instant at which the 
R.F. ionising pulse ceases which is required before the attenuation caused 
by the cell to a low power signal falls to a level removed from that 
existing immediately before the occurrence of the R.F. Ionising pulse by 
6 db or by the specified number of decibels. 

5.H.1.16. Electrical Length. The length of specified waveguide which has the same 
effective electrical length as the cell, 

5.11.1.17. Primer Leakage Resistance. The D.C. resistance between the primer 
electrode and the body of the cell when the cell is in a de—ionised state. 

5.11.1.18. Pulse Characteristics. (Magnetron current and attenuator primer) 

5.H.1.18.1. Pulse amplitude, The amplitude of a pulse waveform is the peak 
value of a curve drawn through the average of the deviations on 
the top of a pulse. Any spike on the leading edge of duration 
less than 10% of the pulse length (5.11.1.18.3.) shall be 
ignored. 

5.H.1.18.2. Pulse Current. The pulse current is the amplitude (5.11.1.18.1) 
of the current pulse. 
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5.H.1.18.3. Pulse Length 

(a) The pulse length Is the time during which the current 
excluding the effects of capacitance current, exceeds 50% 
of the pulse current. (5.H.1.18.2) 

(b) Alternatively, when the Inspection Authority agrees, the 
pulse length may be defined and determined from the following 
expression. 

I
m 

Pulse length = 

IP X P.R.F. 

Where Indicated mean current 

/P . 
Pulse current (5.H.1.18.2) 

PRF .i Pulse Repetition Frequency 

5.H.1.18.4. Duty Cycle. The duty cycle is the proportion of the time during 
which the instantaneous value of the current exceeds 50% of the 
Pulse Current (5.H.1.18.2) 

5.H.1.19. R.F. Pulse Length. The period of time for which the amplitude of the 
pulse waveform as seen when using an approved detector and C.R.O. exceeds 
10% of the indicated pulse amplitude (5.H.1.18.1) 

5.H.1.20 R.F. Load. The R.F, load is all that part of the circuit which receives 
R.F. power from and constitutes the termination of the specified coupling 
device, mount or section. 

5.H.1.20.1. R.F. Load Mismatch. The mismatch of the R.F. Load (5.H.1.20) at 
any frequency is either the voltage reflection coefficient or the 
V.S.W.R. (greater than unity) which would occur in a test section 
consisting of a straight uniform length of transmission line or 
waveguide, whose cross section has dimensions equal to the 
nominal dimensions specified for the R.F. load, if it were fed 
with a C.W. signal of that frequency and terminated by the load. 

Where the dimensions of the load waveguide are not specified, 
the dimensions of the test section are equal to the nominal 
dimensions of the output end of the specified coupling device. 

5.H.2. General Test Conditions 

5.H.2.1. Frequency and Wavelength. If frequencies are converted to wavelength for 
the convenience of testing the value c . 2.998 x 1010cm/sec  shall be used. 

5.H.2.2. Reference Point and Voltages. The polarity of all voltages applied to the 
electrodes shall be specified relative to the body of the cell. 

5.H.2.3. Test Equipment 

5.H.2.3.1. Test Mount. All external test cavities and test mounts shall be 
those specified and/or approved by the R. and D. Authority. The 
use of these cavities and mounts shall be implicit in all tests 
contained in this Section. 
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5.H.2.3.2. Test Circuit Equivalence. The tests contained in this section 
shall be made using the specified circuit or an approved 
equivalent. 

5.H.2.3.3. MatChed Termination and Generator V.S.W.R. Where cells have 
V.S.W.R. less than 1.17 : 1. the generator and detector V.S.W.R. 
values shall not exceed 1.1 : 1. This will in general, ensure 
an accuracy of + 0.1 db. For higher values of cell V.S.W.R., 
tighter limits of generator and detector V.S.W.R. are necessary 
and will be specified. If a fixed padding attenuator is used 
immediately before the detector in order to improve the effective 
V.S.W.R., it shall be considered as part of the detector when 
interpreting the specified requirements. 

5.H.2.4. Measurement of Power 

5.H.2.4.1. Crystal Detectors. An approved method of calibrating the crystal 
response In terms of relative power levels shall be used when 
output power is examined by means of the output from a crystal 
rectifier. 

5.H.2.4.2. Thermistors. 

5.42.4.2.1. The calibration of the thermistor mount shall be 
referred to a specified standard power level. The 
direct calculation of power from D.C. considerations 
shall not be more than 10% less than the R.F. 
calibration figure. 

5.H.2.4.2.2. The measured V.S.W.R. of the mount with the bridge at 
balance shall not exceed 1.1 : 1 for the specified 
frequency range when leakage power is measured by 
means of a thermistor. 

5.42.4.2.3. In addition to 5.H.2.4.2.2. the V.S.W.R. with the 
bridge at balance shall not exceed 1.33 : 1 for a wider 
specified frequency range as and when required. 

5.H.2.4.2.4. The efficiency of the thermistor shall be as specified. 

Indicated power 
Eff = Incident power 

5.H.2.4.2.5. Thermistors for use at wavelengths shorter than 5 ems 
shall have their output response in terms of relative 
R.F. power levels checked by an approved method. 
Appreciable error may be experienced due to the effect 
of the thermistor capacity causing a low impedance 
shunt across the measuring element. 

5.42.4.3. The mean power output from the magnetron used in any test 
cortained herein shall be measured by means of a calibrated water 
load. 

5.1-1.2.4.4. The peak power output shall be measured by any of the three 
following methods. It shall be within + 10% of the specified 
power level. 
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5.H.2.4.4.1. By the measurement of mean power as in 5.11.2.4.3. and 
the ratio of peak to mean current through the magnetron. 

Peak = mean X p
ea
kcurrent power power 

mean 

5.H.2.4.4.2. By the measurement of mean power as in 5.H.2.4.3. the 
P.R.F. and the pulse width at half amplitude. 

mean power 
Peak Power 

P.R.F. X pulse width 

5.H.2.4.4.3. By means of a calibrated coaxial diode and measuring the 
voltage developed across it using a C.R.O. The measuring 
equipment shall initially be set up using one of the 
methods contained in 5.H.2.4.4.1. and 5.11.2.4.4.2., and the 
values obtained shall correlate within + 4%. 

5.H.2.4.5. Directional Couplers. Errors due to the modified coupling obtained 
with the presence of standing waves in the line, or errors due to 
insufficient directivity in the coupler' permitting coupling of 
reflected power may occur when using directional couplers for the 
purpose of measuring incident line power. These errors may be 
eliminated by the insertion of an approved calibrated attenuator 
Immediately after the coupler. 

5.H.2.5. D.C. Primer Supply. The D.C. primer supply voltage shall be within + 2% of 
the specified value, and the total resistance of the supply source shall be 
within + 5% of the specified value. Not less than 0.5 Megohm of this source 
resistance shall be connected directly to the primer electrode of the cell 
under test. Primer resistors which are built into the cell shall be 
considered as part of the source resistance. The D.C. primer voltage shall 
not have a superimposed ripple component greater than 1% peak to peak and 
the regulation over the current range from zero to the operating current 
should be better than 1%. 

5.H.2.6. Tunable Cells. The tuning of the cells shall be effected smoothly and 
without discontinuities over the specified frequency range. No cell shall 
require less than the specified number of complete turns of the tuning screw 
to cover this range. The tuning screw shall be fully cycled before 
electrical tests are performed. 
Where the tuning of the cell involves the movement of the breakdown cones 
of the cell, a test shall be made using an electrical continuity tester to 
ensure that the cones do not touch when the tuning control is cycled through 
Its entire range. 

5.H.2.7. Pre-Test Holding Period. Test cells shall be stored in darkness for a 
period of not less than seven days before any tests contained in this 
section are performed. 

5.H.2.8. High Power R.F. Load Characteristics. The high power R.F. load 
(5.H.1.18)=1176t have a V.S.W.R. exceeding 1.1 : 1 at the reference 
frequency of test nor shall it have a V.S.W.R. greater than 1.5 : 1 at any 
frequency within the range + 20% to -  5% of the frequency of oscillation. 
The load shall not set up evanescent modes to a degree which, in the opinion 
of the approval or Inspection Authority might significantly affect the test 
results. 
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5.H.2.9. Pulse Repetition Frequency (P.R.F.) The P.R.F. shall be within + 10% of 
the specified value and shall be measured to an accuracy of + 1%. 

5.H.2.10 High Level Firing Test (T.B.cells) The test contained in section 5.H.4.2.1. 
shall be performed before any other High Level test. 

5.11.2.11 Resonance Tuning Tuning to the resonance frequency of a cell shall, where 
possible, be indicated by the minimum value of V.S.W.R. Where the V.S.W.R. 
method is not convenient resonance may be obtained by tuning for a pronounced 
peak in the observed output power. 

5.H.2.12.Frequency of Test. (Reference frequency) Specified frequencies shall be 
accurate within 

(aj for High Power tests - a 2% bandwidth centred at the reference 
frequency. 
and 

(b) for Low Power measurements - a 0.2% bandwidth centred at the 
reference frequency. 

5.11.2.13 Leakage Measurements. Where the specified test conditions introduce 
difficulties into the performance of the Leakage Tests as given in 
5.H.4.2.4. the alternative method known as flat-cancellation may be used if 
approved. 

5.H.2.14 The R.F. power level at which the Low Level Tests (5.H.4.1) are made shall be 
specified and shall normally be of that order at which the cell will operate 
when In functional use. 

5.H.3 Electrical Tests 

5.143.1. Primer Tests (keep alive) .. 

5.H.3.1.1. Ignition Test. The cell shall be connected as shown in 
Fig.(5H/1) and the specified D.C. voltage shall be applied to the 
primer electrode or electrodes via a specified series resistor. 
The time required for the cell to ignite shall be measured. This 
test shall be performed with the cell in darkness. Each primer 
shall be tested individually when the cell has more than one 
primer electrode. 

5.H.3.1.2. Primer Current. The cell shall be connected as in Fig.(5H/1) and 
the specified D.C. voltage applied to the primer electrode or 
electrodes via the specified series resistance. The resultant 
current shall be measured. 

5.H.3.1.3. Oscillations. The cell shall be tested in the circuit shown in 
Fig.T5[172 7 The specified D.C. voltage shall be applied and the 
primer current adjusted by means of a variable resistance in 
series with the primer electrode. The minimum current which 
prevents relaxation oscillations shall be measured. Relaxation 
oscillations are indicated on the oscilloscope trace. 

5.H.3.1.4. Primer Leakage Resistance. Primer Leakage Resistance as defined 
in 5.H.1.17, shall be measured using any approved method 
capable of determining high order resistances. Care must be 
taken to ensure that the applied voltage is not sufficient to 
cause $gnItion. 
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5.H.4. R.F.Tests 

5.H.4.1. Low Level Tests 

5.H.4.1.1. Insertion Loss. The loss shall be measured by a transmission 
method in a circuit as shown in Fig.(5H/3) in.which the cell is 
inserted between a matched generator and matched load. 

5.H.4.1.1.1. Total Insertion Loss. The specified voltage shall be 
applied to the primer electrodes and the value, of 
insertion loss measured by adjustment of the calibrated 
attenuator or by an approved method on replacing the 
cell by a section of waveguide of equal physical 
length. 

5.H.4.1.1.2. gnsertion Loss. No D.C. Primer Voltage shall be applied 
to the primer electrodes, and the value of insertion 
loss measured as given in 5.H.4.1.1.1. 

5.H.4.1.1.3. Primer Interaction. This shall be obtained-by 
subtracting the value of loss obtained in 5.H.4.1.1.2. 
from that value obtained in 5.H.4.1.1.1. 
ALTERNATIVELY - The specified voltage shall be applied 
to the primer electrodes and the value of the insertion 
loss obtained as an arbitrary reading of the calibrated 
attenuator. The primer voltage shall then be removed 
and the change in attenuation recorded. 

5.H.4.1.1.4. Integral Tunable Cavity Type Cell. The loss shall be 
measured in a circuit as given in 5.H.4.1.1. The 
frequency and power output of the signal generator shall 
be adjusted to the specified values. The cell shall then 
be tuned to resonance. The cell shall be rejected if in 
addition to more than one peak of output power being 
observed as the tuning screw is tuned over its complete 
range, either : 

(a/ more than 200  movement of the tuning control is 
required to tune from the top of the seconday peak to a 
position nearest to that secondary peak on the main 
curve of the tuning characteristic where the same output 
power is obtained. 

or (b) the difference in amplitude between the secondary 
peak power and the output power in the bottom of the 
valley connecting the. secondary peak to the main is 
greater than 10 per cent of the main peak output. See 
fig. (5H/4). 

5.H.4.1.1.5. Fixed TOne. The signal generator shall be adjusted to 
the reference frequency and the loss measured as in 
5.H.4.1.1.1. 
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5.H.4.1.1.6. External Cavity Type Cell. The signal generator shall 
be adjusted to the reference frequency and the output 
power measured. The cell shall then be replaced by an 
approved cavity calibrator (dummy cell, and the change 
in output recorded in decibels as indicated on the 
calibrated attenuator. 

5.11.4.1.2. Excess Noise. The cell shall be connected to the input of a 
receiver having a specified noise factor. The increase of noise 
factor obtained on the application of the specified primer current 
through the cell shall be recorded. The application of primer 
current shall not cause the cell V.S.W.R. value to change by an 
amount exceeding 0.05. V.S.W.R. changes exceeding this amount may 
be cancelled by the use of a variable mismatch unit. 

5.11.4.1.3. Voltage Standing Wave Ratio. 

5.11.4.1.3.1. T.R. Cells. The cell shall be inserted in an approved 
low level transmission circuit equivalent to that shown 
In Fig. (5H/5) between a matched signal source and matched 
load. The signal generator shall be tuned to the 
reference frequency, and adjusted to give the specified 
power output. The standing wave ratio shall be measured. 
This test shall be performed with the specified primer 
current applied to primer electrode/s. 

5.11.4.1.3.2. Pre T.R. Cells. The cell shall be Inserted in the 
specified duplexing mount and connected in an approved 
transmission circuit equivalent to that shown in 
Fig. (5H/5). The V.S.W.R. looking from any arm of the 
duplexing mount shall not exceed 1.2 : 1. The signal 
generator shall be tuned to the reference frequency, and 
adjusted to give the specified incident power onto the 
duplexing mount. The V.S.W.R. shall be measured. If 
specified the transmitter arm of the duplexing mount shall 
be terminated by a variable short circuit plunger to 
simulate a quiescent transmitting valve. In this case 
the V.S.W.R. shall be measured with the plunger adjusted 
through all phases and the worst value recorded. 
The V.S.W.R. under all given conditions shall be measured 
with the cell position in the duplexing mount being 
varied to include all positions where the operating 
region of the cell couples into both channels of the 
duplexer. 

5.11.4.1.4. Tuning Range. In this test the load shall not introduce a 
mismatch greater than one tenth of that specified for the cell ,-- 
(e.g. Cell V.S.W.R. 1.2 : 1 therefore load V.S.W.R. 1.02:1). The 
cell shall cover the minimum frequency range specified when 
tested in a circuit as in Fig.(5H/5). Resonance of the cell is 
indicated by the minimum value of V.S.W.R. 

5.11.4.1.5. Tuning — Fixed. The cell shall be inserted between a matched 
signal generator and matched detector. The signal generator 
frequency shall be varied to obtain the resonant frequency of the 
cell and its cavity. The resonant frequency shall be measured. 
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5.H.4.1.6. Centre Frequency. The cell shall be inserted in the specified 
mount and connected in the circuit shown in Fig.(5H/5), between 
a matched signal generator and matched load. The power output 
from the signal generator shall be adjusted to the specified 
value and maintained constant. The frequency shall be varied 
over the specified band and a number of V.S.W.R. values 
corresponding te,-frequencies within that band shall be obtained. 
From the resulting V.S.W.R/Frequency characteristic curve the 
centre frequency shall be computed as the geometric mean of the 
frequencies at which the V.S.W.R. values are equal and within the 
specified limits. 

5.H.4.1.7. Conductance and Suseeptance_11.B. Cells) The cell shall be 
fitted in the specified series mount and inserted in a trans-
mission line circuit as shown in Fig.(5H/5) with the matched 
termination replaced by a variable short circuit plunger. The 
operating conditions shall be adjusted to those specified. 
Measurements of the V.S.W.R. shall be made over the required 
frequency band, with the variable short circuit plunger adjusted 
at each test frequency to produce a minimum value of V.S.W.R. 
From the resultant V.S.W.R./Frequency characteristic curve the 
Conductance and Susceptance values may be derived as follows: 

(a) Conductance (G) = 1 
rb 

Where ro  = The maximum value of V.S.W.R. indicated on the 
V.S.W.R/Frequency curve. The maximum value of the V.S.W.R/ 
Frequency curve will occur at the resonant frequency of the 
cell (fo) 

(b) Susceptance (B) = + 

i 

G - G2 

V.S.W.R. 

. + 1 - 1 1:1 

ro r ro 

Where r = V.S.W.R. at any frequency. 

1.H.4.1.7.1. Equivalent conductance. Shall be measured by one 
of the following methods using the circuit shown in 
Fig.(51115). 

Method I. The cell shall be fitted in the specified 
T-junction mount between a matched signal 
generator and matched load. The V.S.W.R(r) 
shall be measured over a narrow band of 
frequencies centred around the specified 
frequency, and a V.S.W.R/Frequency curve 
obtained. The maximum value of V.S.W.R.(rn) 
occurs at the resonant frequency of the cell 
when the susceptance (b) is zero. The 
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equivalent conductance may then be obtained from 

g s 1 

ro - 1 

Method II. The cell shall be fitted as in Method I with the 
load replaced by a matched power reading detector. 
The equivalent conductance shall be obtained by the 
measurement of the incident power (P1) upon the cell, 

and the power which is transmitted to the matched 
detector (Pt, when the frequency of the signal 

generator is adjusted to the resonant frequency of the 
cell. The value of equivalent conductance may be 
obtained from: 

= 1 g 

2 (K - 1) 

where k a PI 
Pt 

The difference in attenuator reading on replacing a 
dummy metallic short inserted in the mount by the 
cell will given the ratio Pi . it is essential 

Pt 
that the power output from the signal generator 
remains constant during the period of the test. 

Method III (Relative) The cell shall be fitted in the 
specified mount and inserted in a circuit as shown 
in Fig.(5H/6). Operating at the reference frequency 
the short circuit plunger shall be adjusted for minimum 
reading on the matched power detector. This reading 
shall be recorded as a conductance value. 
The cell shall be tested on a relative basis by compari-
son of the reading of the matched detector obtained 
during the test with the calibration curve of the 
detector output obtained when using cells which had 
previously been tested by Method I or Method II. The 
calibration curve shall be checked at intervals not 
exceeding 30 days. 

5.H.4.1.7.2. Tuning Susceptance. The cell shall be inserted in the 
specified T. junction mount between a matched generator and 
matched load as indicated in Fig.(5H/5). The susceptance shall 
be measured by one of the following methods. 

Method I. The susceptance shall be measured by comparing the 
phase of the standing wave in front of the cell with 
the phase obtained using a standard cell chosen to be 
resonant at the reference frequency. The susceptance 
shall be computed from 

(1 + 2g) 
tan 

itivAt 
b  a --= 

2 XgR 
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where b = y- = normalised susceptance of the 
R cell 

G normalised conductance of the cell g = 
Y
__

R 
= 

(see 5.H.4.1.7.1.) 

A2 = 
phase shift of voltage standing 
wave from sample to standard. 

X g R = Guide wavelength (same units as 
for AV at reference frequency 

For small values of At the 
expression may be written 

b = (1 + 2g) 
27C At  
Aga 

Alternatively the circuit may be equivalent to that 
shown in Fig. (5H/6) and MM obtained from the 
adjustment of short circuit plunger. 

Method II This method requies the determination of the ratio 
of the power incident on the cell (Pi) and the 
power transmitted through the cell to the load (Pt) 
when measured at the reference frequency. The 
susceptance of the cell may then be computed from 

b2 = K(1 + 2g)
2 

- 4g2 

(4 - 4K) 

where g = normalised conductance of the cell 
(obtained from 5.H.4.1.7.1.) 

K = 
P, 
. Pi 

The reflected power from the cell is comparable in 
magnitude to the incident power and hence if a 
directional coupler is used for measurement of P1 
care must be exercised. (See 5.H.2.4.5.) 

5.H.4.1.8. Q. Measurements 

5.H.4.1.8.1. Loaded Q 
5.H.4.1.8.1.1. T.R. Cells. The cell shall be inserted 

in a transmission circuit (5H/5) 
between a matched signal generator 
and a matched detector. There 
should be sufficient attenuation 
between the signal generator and the 
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cell to prevent frequency or power changes in the 
signal generator due to the tuning of the cell. The 
loaded Q shall be measured by one of the following two 
methods. 

Method I The cell shall be tuned to resonance (f0) with the 
signal generator operating at the reference frequency. 
The power output shall be measured. The frequency of 
the signal generator shall then be tuned to points 
above and below resonance where the measured output 
power is reduced to half the peak value. The two 
frequencies f1 and f2 where half power readings are 

obtained shall be recorded. The value of loaded Q is 
derived from 

Q= fQ____ __- 

f
1 
- f2 

It is essential that the output power of the signal 
generator is stable in amplitude to better than 1% 
over the frequency band f1 to f2. If this is not 

obtainable the frequency/power output characteristic 
of the signal generator must be determined and the 
necessary corrections applied. 

Method II Measurements shall be made of the input V.S.W.R. when 
the cell under test is tuned to resonance at the 
reference frequency and the frequency of the signal 
generator Is varied over a narrow band centred about the 
specified reference frequency. A V.S.W.R/frequency 
characteristic curve shall then be drawn. The cell 
resonant frequency shall be determined from the V.S.W.R/ 
frequency curve. Resonant frequency occurs where the 
V.S.W.R. (ro) is a minimum and the half power trans- 
mission frequencies may be obtained from V.S.W.R/ 
frequency curve by locating those frequencies where the 
half power V.S.W.R. value occur. The half power 
V.S.W.R. (r) shall be computed from 

(a) High Q: r = 
ro 

+ 1 +,/ ro 4. 1 

ro  + 1 -J r +1 o 

or 
`
!(ro  + 1)2 + 0.1 + /(ro - 1)2 + 0.1 

. 
(b) Low Q: r= 

%/Cro + 1)2 + 0.1 -,,/ (ro - 1)2 + 0.1 

where V.S.W.R. value < 1. In this test it is assumed 
that the V.S.W.R. is high at frequencies remote from 
resonance, and is not less than 25 db. 
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ALTERNATIVELY. Values of V.S.W.R. shall be obtained from 
the V.S.W.R frequency characteristic at the resonant point 
(to) and also at two frequencies on either side and equally 

displaced from the resonant frequency where the V.S.W.R. is 
within the range 0.5 to 0.6. The value of loaded Q shall 
be obtained from: 

- 
fo i(1 - ror) (ro  - r) 

- 
QL c. cm (1 + ro) jr 

where r = V.S.W.R. + fit from fo  
2 

5.H.4.1.8.1.2. T.B. Cells The loaded Q can be defined in terms of rate 
of change of susceptance with frequency, and may be 
expressed as 

dB 
Yo db fo Tir 

fo df 

QL ' .. 
2 (1 + ) 2 (1 + g) —2— 

Yo 

where fo = resonant frequency. 
df = fl -f2 

B 
a b = normalised susceptance of cell. 

Yo 

0 
-- = g = normalised conductance of cell. Yo 

• 

Since fo should be within the tolerance limits of the 
reference frequency, the reference frequency shall always 
be employed in place of fo in the above equation. The 

quantity 22 (rate of change of susceptance with frequency) 
df 

in the vicinity of fo can be determined by the measurement 
of b at two frequencies near fo and a linear relationship 
assumed between b and f. The linear relationship may be 
assumed for any frequencies within 1 per cent of to. If 
the conductance and susceptance of the cell has been 
determined as given in section 5.H.4.1.7. db may be computed 

df 
from the V.S.W.R/frequency characteristic. An alternative 
method for the determination of db involves the measurement 

UT 
in front of the cell of the rate of change of the phase of 
the standing wave minimum with frequency; then 

db 2x 
cl- z• = (1 + 2g ) # 

where Ag = guide wavelength at reference frequency. 
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g = normalised conductance of the cell. 

5.11.4.1.8.2. Unloaded Q. 

de . rate of change of phase of voltage standing wave 
df before the cell with frequency. 

dO -- must be determined at the voltage maximum close to the df 
plane of symmetry of the cell. Since it is not usually 
possible to take measurements at this point, the impedances 
obtained at a remote point must be transformed to the correct 
position. The correct values can be determined from 

de _ del _ m dXg . 

page 17 

df df 4 - df 

where del = measured slope of the line obtained by plotting 
df the observed position of a voltage minimum as 

a function of frequency. 

m = odd number of quarter wavelengths measured, at 
resonance, from the reference minimum to the plane of symmetry 
of the cell. For the determination of de, frequencies within 

df 
1 per cent of fo should be used. 
During this test the R.F. signal source and the terminating 
load shall be matched. 

High Q External Cavity 5.H.4.1.8.2.1. 

The cell shall be inserted in a transmission circuit between a 
matched signal generator and matched detector. The signal 
generator shall be tuned to the resonant frequency. The 
resonant wavelength (X R) and relative value of power received 
by the detector (Pd) shall be measured. 
The frequency of the signal generator shall then be varied 
above and below the resonant frequency until in each case the 
transmitted power indicated by the detector is reduced to the 
half power points. The wavelengths at which the lower levels 
are obtained are recorded (114/4). The power available at 
the detector (Pa) is found by removing the cell and associated 
cavity from the circuit. The unloaded Q of the cell and cavity 
can be obtained from 

Q = XR Pd where T = 

(41^ )42) (1 —(T ) Pa 

The equation assumes that the input and output coupling of 
the cavity are identical. This may be checked by measuring 
the V.S.W.R. with the cavity reversed in position so that the 
former output coupling is used as an input coupling. If the 
V.S.W.R. in the original position is denoted r1 and the 
V.S.W.R. in the reversed position as r2, then r1 = r2 if 
coupling identical. Otherwise the expression for Q becomes. 

XR 1 + ri r2 + ri + r2 
Q = 

( XI  - At ) r1 r2 - 1 Section 5H 



Alternatively. The unloaded Q may be obtained 
using the V.S.W.R. obtained at resonance. If 
the cavity Is under-coupled, i.e. the shunt 
conductance is greater than unity, then 

1 + 2 AR 1 + 2 
Q ' QL =  

R 
r ( Al  - A2 ) rk 

or if the cavity is overcoupled, i.e. when the 
shunt conductance is then less than unity. 

Q . QL (1 + 2rR) . 
AR  (1 + 2rR)  

(Xi-  A2) 

5.H.4.1.8.2.2., Relative Method. The cell shall be tested on 
a relative basis by comparing the reading of 
the output indicator at resonance with the 
reading for a cell whose unloaded Q is known. 
There shall be at least 10 db attenuation 
between the test cavity and the signal generator. 
The equipment used in this method shall be 
calibrated at intervals, not to exceed 30 (thirty) 
days by means of cells which have passed the 
unloaded Q as measured in 5.H.4.8.2.1. 

5.H.4.1.8.2.3. Primer Interaction 000. The primer discharge 
causes an increase in the effective shunt 
conductance across a T.R. cavity. Since the 
unloaded Q is a function of the power loss in 
the cavity, primer interaction can be 
interpreted as the change in unloaded Q due to 
primer discharge. The primer current shall be 
adjusted to the specified value and the change 
in unloaded Q as measured In 5.H.4.1.8.2.2. 
shall be obtained. 

5.H.4.1.9. Mode Purity, (T.B. Cell) Spurious modes can be excited due to the 
differences between the dimensions of T.B. cell and its mount, and 
the dimensions of the waveguide. These modes result in low values of 
V.S.W.R. being obtained at those frequencies. The cell shall be 
inserted in the specified T. junction mount and connected as shown In 
Fig.(5H/5) between a matched signal generator and a matched load. No 
appreciable energy shall be excited in the cell cavity other than the 
desired mode. The V.S.W.R. looking into the cell shall be measured 
over the specified frequency band. The standing wave measurements 
Shall be made using the variable calibrated attenuator. 

5.H.4.1.10 Electrical Length (T.R. Cell) The electrical length shall be measured 
by one of the two following methods. 

Method I. The cell shall be inserted in a circuit as shown in Fig. 
(5H/6a) or In an equivalent approved circuit. The signal 
generator shall be tuned to the specified frequency and the 
amplitude of the two signals incident upon the slotted line 
adjusted to be equal. A minimum in the standing wave 
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pattern shall be located. The cell shall then be replaced by 
a section of waveguide having the same physical length. The 
change in position of the minimum (L16) in the standing wave 
pattern shall be measured. The electrical length is given by 
L + 2•6,4 where L is the electrical length of the substituted 
waveguide of similar physical length. 

Method II The cell shall be inserted in a circuit as shown In Fig.(5H/6) 
with the matched load behind the cell replaced by a metallic 
short circuit at the output flange of the cell. The signal 
generator shall be tuned to the reference frequency and the 
short circuit plunger adjusted to give minimum output,, 
indication in the detector. The change in position (LIZ) of 
the variable short circuit plunger to give a minimum output 
in the detector on replacing the cell by a section of specified 
waveguide having the same physical length and short circuited 
at its output flange, shall be measured. The electrical 
length of the cell is given by L ...6e where L is the 
electrical length of the dummy waveguide having the same 
physical length. 

5.14.4.2. High Level Tests 

5.14.4.2.1. Firing Time (T.B. Cell). This test shall be done before any other high 
level test. The cell shall be inserted in the specified mount and 
connected to the main transmission line which shall be terminated by an 
approved load. The R.F. power shall be adjusted to the specified test 
conditions and the time required for the cell to fire after the 
application of the R.F. power shall be measured. 

5.H.4.2.2. Arc Loss (T.B.Cells). The cell shall be inserted in the specified 
mount and connected in the circuit shown in Fig. (5H/7). The R.F. 
power (Ps) shall be adjusted to the specified test conditions and the 
power output indicated on the detector shall be measured. The cell 
Shall then be replaced by a metallic short circuit and the power output 
(Pt) again recorded. The arc loss in dB is then given as 

10 log Ps 
et  

5.14.4.2.3. High Level V.S.W.R. (T.B.Cell) The cell shall be fitted in the 
specified mount and connected in a circuit equivalent to that shown in 
Fig. (5H/8). The R.F. power in the main line shall be adjusted to the 
conditions specified. With a load whose V.S.W.R. is better than or 
equal to the specified value, the V.S.W.R. immediately before the cell 
shall be measured. 

5.14.4.2.4. Leakage Measurements (See 5.14.2.13) 

5.H.4.2.4.1. Total Leakage Power. The cell shall be fitted in the 
specified mount and connected as shown in the circuit given 
in (Fig. 514/9). The cell operating conditions shall be as 
specified. The R.F. power in the main line shall be adjusted 
to the specified conditions and the leakage power shall be 
measured on the matched power detector. For the purpose of 
this test the leakage pulse shall be deemed to have the same 
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pulse width as the R.F. power pulse and the peak leakage power shall be 
computed from 

Average Leakage Power 
Peak Leakage Power = 

P.R.F. x R.F. pulse width 

5.H.4.2.4.24 Spike Leakage energy 

5.144.2.4.2.1. Narrow Band Cell. The cell shall be fitted in the specified 
mount and connected as in 5.H.4.2.4. The specified primer 
current shall be applied and the R.F. power in the main line 
adjusted for the specified test conditions. The average leakage 
power shall be measured at each of the two specified pulse 
widths Tp1 and Tp2. The spike leakage energy (Ws) shall be 
calculated from 

107 f ( -.1  — P2) Tp1 
Ws = : Pi — ) 

P.R.F. ( ' (Tp1 — Tp2) ) 

Where Ws . Spike leakage energy in ergs per pulse. 

P1 = Average power reading at Tp1 (watts) 

and P2 = Average power reading at Tp2 (watts) 

5..1104.2•4.2.2. Broad band cell. The test contained In 5.144.2.4.2.1. may 
provide an inaccurate value for spike leakage due to the 
possible occurrence of a region of very low coupled power 
between the spike and flat leakage areas. The cell shall be 
connected as given in 5.H.4.2.4.2.1. and the shorter pulse 
reduced in width to between C.05 il sec and 0.15 µ see. 
duration or as specified. The leakage energy shall be 
measured during the reduced short pulse only. This measured 
value shall be considered to be solely spike energy. 

Thus W
s = 107P. 

P.R.F. 

Where Ws = Spike leakage energy in ergs per pulse. 

P = Average measured leakage power in watts. 

5.144.2.4.3. Flat Leakage Power. The flat leakage power (Pf) shall be determined 
from the power readings obtained in the spike leakage test (5.H.4,2.4.20 
and calculated from 

(P1 — P2) 
Pf = Peak Watts 

P.R.F. (Tp1 — Tp2) 

In the case of broad band cells the flat leakage power obtained as 
above will be inaccurate unless the shorter pulse is increased in width 
to include the beginning of the flat region of the leakage characteristic. 
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5.11.442.4.4. Low Power Leakage. (Broad band T.R.Cells) The cell shall be 
fitted in an approved mount and connected in the circuit shown 
In Fig.(5H/10). The operating conditions shall be adjusted as 
specified. CaLmencing at the lower specified power level the 
power shall be raised to the higher specified power level. The 
maximum value of leakage power indicated shall be recorded. 

5.11.4.2.5. Recovery Time. Care must be exercised to ensure that R.F. break-through 
power does not saturate the amplifier and so introduce possible error in 
the measurement of recovery time due to the recovery period of the 
amplifier circuits. 

5.11.4.2.5.1. Constant Attenuation. The cell shall be fitted in an approved 
mount and connected as shown in the circuit of Fig.(5H/11). 
The cell shall be tuned to the reference frequency and the 
primer current adjusted to the specified value. The R.F. power 
in the main line shall be adjusted as specified. A low level 
pulse modulated signal (simulating received echo at the 
reference R.F. frequency) which is synchronised with the high 
power R.F. transmitted pulse via a variable delay trigger unit, 
shall be introduced into the main line through a suitable 
coupling device. The power transmitted through the cell shall 
be amplified and the output applied to the vertical deflection 
plates of a suitable monitor whose horizontal sweep is 
synchronised with the transmitter modulator. As the low level 
signal Is varied in time with respect to the transmitted pulse, 
the variation of low level signal amplitude indicated on the 
monitor shall be observed. Comparison of attenuation shall be made 
with respect to the amplitude of the low level signal obtained 
when the time delay after the R.F. high power pulse is of such 
a 3aree proportion of the pulse repetition period that the cell 
can be considered as completely recovered to the state which 
existed prior to the transmitter pulse. Alternatively by using 
the fixed delay in the transmitter modulator trigger circuit 
the low level signal shall be made to appear before the trans-
mitter pulse. 

The recovery time shall be measured from the trailing 
edge of the transmitted pulse to the front edge of the low 
level pulse. This measurement may for convenience be made by 
measuring the time delay from the front edge of the transmitter 
pulse and subtracting the transmitter pulse width period. The 
measurement of time may be made by the use of a calibrated 
variable delay or by the superimposition of a suitable 
frequency signal on the time base of the monitor. 

In addition, as the low level pulse shape may be 
modified due to the frequency response of the amplifier the 
measurements concerning amplitude of pulse shall be made at 
the centre of the low level simulating pulse. 

Alternatively. The low level simulating pulse may be replaced 
by a C.W. signal. This has the effect of tracing out the 
recovery characteristic of the cell from which measurements may 
be extracted and will be particularly useful in the case of 
cells having short recovery times. 
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5.H.4.2.5.2. Constant Dely. The cell shall be tested as specified in the 
Constant Attenuation test (5.H.4.2.5.1.) and the low level 
signal attenuation of the cell at the specified time following 
the occurrence of the transmitted pulse shall be recorded. 

5.H.4.2.5.3. Pre T.R.Cells. The measurement of recovery time for the pre 
T.R. cell shall be made as given in the Constant Attenuation 
test (5.H.4.2.5.1.) If a T.R. cell is used following the pre 
T.R.cell, the low level signal must see a match looking into the 
T.R. cavity (i.e. tuned to resonance and properly loaded). If the 
loading cannot be adjusted, resisting padding can be used 
between the cells. Precautions shall be taken to ensure that 
the T.R. cell recovery characteristic will not effect the 
measurement of the pre T.R. cells recovery time. Care must be 
exercised to prevent crystal detector burnout by ensuring 
adequate attenuation is provided. 

5.H.4.2.6. Attenuation Characteristic. The attenuation shall be measured as in the 
Recovery Time-Constant attenuation test (5.H.4«2.5.1.) Owing to the high 
level of this attenuation it will be necessary to use a high gain linear 
amplifier system having a detector output to indicate the relative power 
output level. 

The cell shall be included in a transmission system between a matched 
C.W. signal generator (or square wave modulated signal generator) and a 
matched crystal mixer. The output from this mixer shall be amplified and 
passed through a calibrated attenuator to an indicator. The signal 
generator shall be tuned to the reference frequency and the specified 
operating conditions obtained. The cell shall then be tuned to resonance 
and the output recorded. The attenuator electrode current shall then be 
set to the specified value and the calibrated attenuator adjusted until the 
output indication returns to the original value. The db change in attenua- 
tor reading, which is equal to the signal attenuation caused by the 
attenuator electrode current shall be recorded. 

5.H.4.2.7. Position of short. The test equipment shall be connected as shown in 
Fig. (511/12). The R.F. power output from the source shall be adjusted to 
the specified test conditions. The cell shall be fitted into the specified 
mount and connected to one of the balanced arms of the magic Tee. The 
calibrated variable short circuit plunger shall be adjusted to give minimum 
reflected power in the line as indicated by a minimum in the power detector. 
The cell shall then be replaced by a reference short circuit and the short 
Circuit plunger readjusted for minimum reflected power. The difference in 
the short circuit settings corresponds to the distance between the plane of 
the reference short and the effective short produced by the fired cell. 

It is recommended that the position of the adjustable short circuit 
plunger which gives the minimum reflected power when using the reference 
Short shall be located prior to this test using a low power source. 

5.H.4.2.8. Firing Power. The cell shall be inserted in the specified mount and 
connected in the circuit shown in Fig.(5H/7). With all operating conditions 
adjusted as specified, the R.F. power incident upon the cell shall be 
raised from the specified low level until the cell fires. The firing of the 
cell will be indicated by a rapid decrease in the power recorded by the 
power detector in front of the load. The incident power which just causes 
the cell to fire shall be measured. 
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5.H.4.2.9. Minimum Breakdown Power. The cell shall be inserted in the 
specified mount and connected in the circuit given In Fig.(5H/7). 
With all operating conditions adjusted as specified, the R.F. 
power incident upon the cell shall be raised until sparks occur 
at the cell, in the waveguide. The power at which the sparking 
commences shall be recorded. 

5.H.5. Environmental Tests. Tests contained in this section shall, when required by 
the Test Specification, be made on a statistical basis, and shall be in 
acccrdance with an approved sampling procedure. Where applicable and approved, 
devices which are functional rejects may be used for tests contained herein. 

Cells which have been subjected to those tests considered and specified as 
destructive tests will not be accepted for delivery. The degree and duration 
of mechanical vibration, shock etc. on cells whose proposed functional use make 
it appropriate shall be performed in accordance with those specified in 
Specification SP.24 (DES.1) 

5.11.5.1. Mechanical Tests. When the tests contained in this section are to be 
performed extreme care must be exercised in the mounting of the cell as 
some dimensions are critical. It is essential that sufficient clearance 
for projections be allowed and that the input flange is connected in the 
correct direction. 

5.H.5.1.1. Pressure operation. The specified air pressure shall be 
applied to one or both windows of the cell as required for a 
period of 30 minutes. The pressure shall then be reduced to 
atmospheric pressure. After five such cycles the cell shall 
pass the primer Ignition test (5.H.3.1.1.) 

5.H.5.1.2. Vibration/Frequency Deviation. (Tuneable cells) The cell 
shall be tuned to resonance at the reference frequency and shall 
then be•vibrated in the direction of the tuner axis as specified. 
After vibration, the tuning shall be checked and any change 
Shall be recorded. At the conclusion of this test, the cell shall 
pass the specified electrical tests. 

5.H.5.1.3. Vibration. The cell shall be vibrated in a plane perpendicular 
to the primer axis under the specified test conditions. During 
the test no shorting, as indicated by a continuity tester, shall 
be observed between the primer electrode and the adjacent cone. 

5.H.5.2. Temperature Tests 

5.H.5.2,1. Primer Current Temperature Drift. Using a constant voltage source, 
the primer current shall be adjusted to the specified value at 250C. 
The ambient temperature shall be raised to 1000C in not less than 
15 minutes, and the change in primer current shall be measured. 

5.H.5.2.2. Frequency — Temperature Coefficient. The frequency drift of the 
cell over the specified temperature range shall be determined and 
expressed cs frequency per degree centigrade. One of the following 
methods shall be used. 
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Method I The cell shall be placed in a temperature controlled 
chamber at room temperature and connected in a trans-
mission circuit between a matched signal generator and 
matched detector. With the signal generator at the 
reference frequency the cell shall be tuned to 
resonance. The temperature shall then be reduced to 
0°C and the cell allowed to come into thermal equilibrium. 
The new resonant frequency shall beobtained by retuning 
the signal generator. The temperature shall then be 
raised to 100 °C in not less than 15 minutes nor 
exceeding 30 minutes. The cell shall be allowed to come 
into thermal equilibrium and the new resonant frequency 
determined. 

Method II External Cavity. Using the signal generator to 
determine the resonant frequency of the cell and cavity, 
and the frequency-temperature coefficient shall be 
obtained as in Method I. 

5.H.5.2.3. Temperature Cycling, 

5.H.5.2.3.1. General. The cell shall be exposed to one cycle of 
gradual temperature variation. The specified 
extremes.of temperature shall be maintained for not 
less than 15 minutes. The time of changing from one 
temperature extreme to the other shall not be less 
than 15 minutes nor exceed 30 minutes. The 
temperature may be allowed to come to equilibrium at 

' room temperaturenon changing from one temperature to 
the other. At the conclusion of this temperature 
cycle the cell shall pass the Primer ignition time 
test (5.H.3.1.1.) This test may be performed before 
the final finishing operation. 

5.H.5.2.3.2. Holding Period Test. (T.R.Cells) At the conclusion 
of the general temperature cycling test (5.H.5.2.3.1.) 
the cell shall pass the primer ignition test 
(5.H.3.1.1.) Not less than twenty four hours after 
the temperature cycling test, the cell shall again 
pass the primer ignition time test (5.H.3.1.1.) 

5.H.5.2.3.3. Holding Period Test (T.B.Cells) After the completion 
of the general temperature test (5.H.5.2.3.1) the 
cell shall pass a firing time test (5.H.4.2.1.) The 
cell shall again pass the firing time test not less 
than twenty four hours after the general temperature 
cycling test. 

5.H.5.3. Life Tests. The cell shall be fitted to a transmission line system and 
the specified R.F. power applied. Where a number of cells are being 
tested simultaneously, the power shall be measured immediately before the 
cell in front of the load. It is permitted to interchange the position 
of the cells if required. The primer current (if applicable) on each 
cell shall be as specified and no adjustment of primer current shall be 
made during the life test. Life test end points shall be deemed to have 
been reached when the cell fails to pass the specified test conditions 
or when the specified life period has been reached. Cells for this test 
Shall be taken at random. Any cell Which when selected fails to pass 
the specified test conditions for life test end point shall Ile excluded 
from the test and replaced by a good cell chosen at random. 
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Section 5J  

TRAVELLING WAVE TUBES 

This section refers to forward wave, 0 type, travelling wave signal or power 
amplifiers (of output power not exceeding 100 watts, for c.w. or pulsed operation 
where applicable) having either permanent magnet, electromagnetic or electrostatic 
focussing. 

The general test conditions shall apply to all valves unless otherwise speci-
fied in the test specification, but the individual tests (Section 6) contained 
herein shall apply as and when specified in the Test Specification. If significant 
differences occur between the test figures obtained by the manufacturers and those 
obtained at appropriate Service Establishments, the Approving Authority will provide 
an agreed correction for the guidance of Inspecting Officers. 

1. Definitions 

1.1 Valve For the purpose of this section the term "valve" in the test 
clauses, relates to the travelling wave tube as supplied by the manu-
facturer to meet the appropriate test specification. 

1.1.1 Packaged. A term used to describe a valve permanently incor- 
porating the focussing system and r.f. terminals (see Paragraph 
1.13). 

1.1.2 Encapsulated. A valve having an outer sleeve (capsule) integral 
with the travelling wave tube to protect the inner envelope 
from mechanical damage. This may or may not include the r.f. 
terminals (See Paragraph 1.13). 

1.1.3 Mount. The additional focussing equipment and/or r.f. terminals 
necessary to operate the valve as a travelling wave amplifier 
but excluding the requisite power supplies. 

1.2 R.F. Power Input The r.f. power that would be delivered into a matched 
load substituted for the r.f. input terminal (see Paragraph 1.13 below). 

1.3 R.F. Power Output The r.f. power, having the same frequency as the power 
input, which is delivered into a matched load at the r.f. output 
terminal (see Paragraph 1.13 below). 

1.4 Gain The ratio of r.f. power output to r.f. power input. 

1.5 Small Signal Gain The gain obtained as the input level tends to zero. 
Unless otherwise specified this is understood to be the gain when the 
r.f. power output is at least 10 dB down on the specified saturated 
power output. 

1.6 Synchronous Helix Potential The Helix potential giving maximum snail 
signal gain at a given frequency. 

1.7 Saturated Power The first maximum value of r.f. power output as the 
r.f. power input is increased. 
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1.7.1 Synchronous Saturated Power. The saturated power obtained at 
synchronous helix potential. 

1.7.2 Working Saturated Power. The saturated power obtained either 
at a specified absolute value of helix potential other than 
synchronous or at a specified difference from synchronous helix 
potential, in the specified working conditions. 

1.7.3 Maximum Saturated Power. The largest value of saturated power 
obtained by adjustment of both helix potential and power input 
at a given frequency. 

1.8 Phase Sensitivity The change of phase of the output signal with 
reference to the input signal, for a specified change in electrode 
potentials or input signal level. 

1.9 Spurious Oscillations Unwanted coherent oscillations occurring under 
the specified conditions. 

1.10 Cold Tests Tests in which electrode voltages are not applied. 
The heater may be left on unless otherwise specified). 

1.11 Hot Tests Tests in which the valve is operating under specified 
conditions. 

1.12 Cathode Pre-Heating Time The time which must elapse after the 
application of full heater voltage before the commencement of 
application of electrode voltages which result in a flow of current 
from the cathode. 

1.13 R.F. Terminals The specified input and output connectors which may 
be either integral with the valve or the approved mount. 

1.14 Input and Output Match The measured voltage reflection coefficient 
or the voltage standing wave ratio which would occur in a test section fed 
by a c.w. signal at a reference frequency, and terminated by the 
r.f. terminal (as defined in Paragraph 1.13). The test section shall 
consist of a straight uniform length of transmission line or wave-
guide, whose cross section has the dimensions specified for the r.f. 
terminal. Where the dimensions of the r.f. terminal are not speci-
fied the dimensions of the test section shall be equal to the nominal 
dimensions of the input/output of the specified waveguide coupling. 
In the case of an r.f. plug or socket input/output, the test section 
shall be terminated by an appropriate mating plug or socket. 

Precautionary Note: In certain cases the reflected wave may be equal 
to or greater than the incident wave from the c.w. source owing to 
amplified reflections from within the valve. V.S.W.R. measurements 
are then ambiguous. The measurement of voltage reflection coeffic- 
ient is, therefore, preferred and in this case the value will be 
equal to or greater than unity. 

2. Electrode Numbering 

With the exception of the Helix Collectcr and Cathode, all electrodes are 
termed grids and are numbered 1, 2, 3 according to their position relative to 
the cathode, the lowest number being closest to the cathode. Where two helices are 
equidistant from the cathode, the lower voltage helix is assigned the lower 
Dumber. 
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3. Abbreviations and Symbols 

Noise Factor (dB) F 

Gain (dB) G 

Helix Voltage V hel 

Helix Current I hel 

Collector Voltage V col 

Collector Current I col 

Grid Voltages Vg1, Vg2, etc. 

Grid Currents Ig1, Ig2, etc. 

4. Colour Code 

The following code is to be used with travelling wave tubes equipped with 
flying leads. 

Body Colour Tracer Colour T.W.T. Element 

Black None Earth, or earthed elements 

Yellow None Cathode also heater cathode 
lead if common 

Brown None Heaters or filament off cathode 

Brown Yellow Heater internally connected 
to cathode, if additional 
td cathode lead 

Red None Collector 

Orange None Helix 1 

Orange Green Helix 2 

Orange Blue Helix 3 

Orange Grey Helix 4 

Green None Grid 1 

Blue None Grid 2 

Grey None Grid 3 

White None Grid 4 

Green Black Grid 5 

Blue Black Grid 6 
Grey Black Grid 7 

White Black Grid 8 

(See Paragraph 2 for electrode numbering) 
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5. General Test Conditions 

5.1. Frequency and Wavelength Where it is desired to convert frequency to 
wavelength, the value c . 2.998 x 100 cm/sec. shall be used. 

All frequencies shall be within 0.3% of the specified value. 

5.2. Reference Point and Polarity of Voltages All voltages (except heaters) 
Shall be specified relative to the cathode. 

5.3. Test Equipment 

5.3.1. Test Solenoid or Permanent Magnet Assembly. All mounts (see 
Paragraph 1.1.3.) shall be those specified and/or approved by 
the Design Authority. The use of these mounts is implicit in all 
tests contained in this section. 

5.3.2. Mismatch. Except where a mismatch is specified, the voltage 
reflection coefficient of all test equipment shall not normally 
exceed 0.1 at the specified frequency. Where this is not 
practicable, the Approving Authority will provide an agreed 
correction for the guidance of Inspecting Officers. 

5.4 Power Supplies 

5.4.1 Supply Voltages. Where d.c. h.t. supply voltages are specified 
these shall be within ± 2% of the specified value. 

5.4.2 Stability (long term variation) and Ripple (short term variation) 
Unless otherwise specified the various test voltages and 
currents shall not exceed the following:- 

Helix Voltage ) Stability better than ± 0.5X 
) Peak to peak ripple less than 0.5% 

Collector ) Stability better than ± 2 
Voltage ) Peak to peak ripple less than 1% 

Other Grid ) Stability better than ± 1% 
Voltages ) Peak to peak ripple less than O.% 

Solenoid ) Stability better than ± ". 
Current ) Peak to peak ripple less than 2X 

6.  Electrical Tests 

6.1 Small Signal Gain (1.5) The power gain shall be measured using one of 
the following methods:- 

Method I. The valve shall be operated under the specified conditions 
in a circuit equivalent to that shown in FIGURE 1A. The 
switches shall provide an isolation of at least 20 dB more 
than the gain of the valve under test (e.g.• if gain is 20 
dB the cross talk ratio shall be at least -40 dB). The 
switches shall be turned to Position 1 and the level adjusted 
to give a convenient reading on the indicator. The switches 
shall then•be turned to Position 2 and attenuation introduced 
to give the previous reading on the indicator. The value of 
attenuation introduced gives the gain of the valve under test. 
NOTE: Where 2nd harmonics may affect the result the necessary 

precautions shall be taken. 
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Method II The Valve shall be Operated in a circuit equivalent to 
that shown in FIGURE 1B. The directional couplers shall 
together have a coupling ratio approximately equal to the 
gain of the valve under test. The signal generator shall 
be tuned to the specified frequency or the frequency swept 
in time over the specified frequency band. The ratiometer 
output shall be monitored by means of a calibrated 
recorder or indicator. 

Method III The valve shall be operated in a circuit equivalent- to 
that shown in FIGURE 1C. The calibrated attenuator and 
the phase shifter shall be adjusted to provide a null 
reading on the indicator. The valve shall then be 
replaced by a section of transmission line and the 
attenuator and phase shifter re—adjusted for a null 
reading on the indicator. The value of attenuation 
introduced gives the gain of the valve under test. 

6.2 High Level Gain. The valve shall be operated under the specified 
conditions in a circuit equivalent to FIGURE 2. The gain of the valve 
under test shall be calculated from the readings of input and output 
power monitors, and the value recorded. 

6.3 Spurious Oscillations. The valve shall be operated under the specified 
conditions in a circuit equivalent to Figure 3. 

The Directional couplers shall couple less than la of the power 
in the main arm and the receiving system shall have the specified 
sensitivity and bandwidth. The helix potential shall be swept over 
the specified range. 

One of the shorting plungers shall be adjusted in fixed steps and 
the noise output observed whilst varying the other shorting plunger. 
The onset of oscillations will be observed as a marked change in noise 
level. 

6.4 Noise Factor. The Noise Factor shall be measured by one of the 
following methods, using the Noise Source specified. Methods I and II 
may be used for noise factors up to 25 dB, but for greater accuracy 
Methods III and IV are recommended for noise factors greater than 
15 dB. The v.s.w.r. of the noise source shall be not greater than 
1.2 with noise source on or off. The bandwidth of the receiver shall 
be less than 10% of the operating bandwidth of the valve under test. 
Double sideband may be used provided the intermediate frequency does 
not exceed A of the operating frequency. The symbols used in the 
equations contained in 6.4.1 are as follows: — 

n = Excess noise power of the noise source expressed as a 

power ratio T — To  
To 

Where T = effective absolute temperature of noise source 

To . 290°K 

x = Reading of Attenuator A expressed as a power ratio 
greater than 1 

y = Reading of Attenuator B expressed as a power ratio 
greater than 1 
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f = Noise Factor of valve under test expressed as a power ratio 
greater than 1 

ft= Noise Factor of receiver expressed as a power ratio greater 
than 1 

g = Gai.n of Valve under test expressed as a power ratio. 

6.4.1 Noise Factor Methods of Measurement 

Method I The valve shall be operated in a circuit equivalent to 
Figure 4(A). The noise source shall be switched off and 
the receiver output noted with attenuator B set too dB. 
The noise source shall then be switched on, attenuator B 
set to give 3 dB attenuation and attenuator A adjusted to 
keep the receiver output constant. The reading of 
attenuator A shall be recorded. Then 

f = n (1) 

For the measurement of noise factors greater than n, 
attenuator B shall be set to a value lower than 3 dB. 

n  
Then f — 

x(y — 1) 
(2) 

Alternatively, attenuator A may be omitted. The 
noise source shall be switehed off and the receiver output 
noted with attenuator B set to 0 dB. The noise source 
shall then be switched on and attenuator B adjusted to 
keep the receiver output constant. The reading cf 
attenuator B shall be recorded. Then 

n 
f = (3) 

Y — 1 

Method II This is basically Method I but using an I.F. attenuator. 

The valve shall be operated in a circuit equivalent 
to Figure 4(B). The appropriate procedure stated in 
Method I shall then be followed. 

The general equation, equivalent to equation 2 
above is then:— 

n ft —1 f — (4) — 
x(y —1) g 

Method III The valve shall be operated under the specified conditions 
in a circuit equivalent to Figure 4(C). With the noise 
source on, the switch shall be turned to Position 1 and 
the receiver output noted. The switch shall then be turned 
to Positicn 2 and the attenuator A adjusted to keep the 
receiver output constant. The reading of attenuator A 
shall be recorded. Then 

I. . nx + 1 (5) 
g 
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Method IV Alternatively, the low noise methods specified in 
Methods I and II may be used in conjunction with 
a suitable amplifier to increase the output of the 
noise source. In this case the excess noise, 
corresponding to n of equation (5) is n' . gt 
(n + ft') - 1 where gt is the gain of the amplifier 
used to increase the noise power and f" its noise 
factor. 

6.5. Cold Attenuation (1.10) The insertion loss shall be measured in a 
circuit equivalent to Figure 5. The electrode voltages shall not be 
applied. The switches shall be turned to Position 1 and the input level 
adjusted to give a convenient reading on the indicator. The switches 
Shall then be turned to Position 2 and attenuation introduced to give 
the previous reading on the indicator. The value of attenuation 
introduced gives the cold attenuation of the valve under test. 

NOTE: Where 2nd harmonics may affect the result the necessary 
precautions shall be taken. 

6.6 Hot Cut-off Loss (1.11) The valve shall be operated under the speci- 
fied "cut-off" conditions, and procedure of measurement stated in 
Paragraph 6.5 shall be applied. The maximum input shall be specified. 

6.7 Cold Input Match, Cold Output Match and Hot Input Match These 
measurements shall be made with the valve in a circuit equivalent to 
Figure 6. The second harmonic filter may be required only in the case 
of the hot match tests. The directional couplers may be replaced by a 
standing wave indicator. 

6.8 Hot Output' Match With the valve operating under the specified con- 
ditions the hot output match shall be measured using one of the 
following methods as applicable. Method I usually measures the hot match 
at small signal conditions, while Method II can be used to measure the 
hot match under power conditions. 

Method I This is the reflectometer method as specified for 
the Hot Input Match Test in Paragraph 6.7 above. 

Method II This is a "ripple" pipe method. The valve shall 
be operated under the specified conditions in a 
circuit equivalent to Figure 7. 

The height of the fine structure ripple 
observed on an oscilloscope shall be used to obtain 
the reflection coefficient. 

A correction factor shall be applied to the 
reflection co-efficient to account for: - 

(i) The loss in the ripple pipe (two directions) 

(ii) The loss in power which occurs through the 
directional coupler (two directions). 

The ripple pipe shall be of sufficient length 
to ensure that its "ripple" is distinguishable 
from variations in reflection. The directional 
coupler shall have a coupling ratio not less than 
10 dB down. 

Alternatively, calibration of the oscilloscope 
shall be effected by introducing a known mis-match 
at the output of the valve under test. 
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Section 6 

SAMPLING AND STATISTICAL TESTS 

Where a Test Specification requires that inspection and acceptance for any test 
or group of tests shall be on a statistical basis the sampling procedure shall be in 
accordance with Appendix XI. Sampling Inspection will be indicated by the inclusion 

of an Inspection Level and an Acceptable Quality Level (AQL) in the Test Specification. 

Where a manufacturer has in operation a system of quality control covering the 
characteristics detailed in the relevant specification, and his system and records are 

considered to be adequate by the Inspection Authority after consultation with the 
Approval Authority, these records may be accepted in lieu of all or part of the 
Acceptance Tests. 

6.1 Test Specifications issued prior to Issue 5 of this specification or 

subsequently re-issued. In some Test Specifications issued before the publica- 

tion of Issue 5 of K.1C01 it was shewn that ice% inspection was not essential 
for certain tests. This was indicated by one of the following methods:- 

(a) A percentage of each quantity of valves to be submitted to the 
Inspecting Officer, with an overriding minimum; e.g. 1% (20). 

This shall now be interpreted as Inspection Level IB and 

AQL 6.5%. (See Appendix XI). 

(b) A fixed quantity to be tested per week or month; e.g. 6 per week. 

This shall now be interpreted as Inspection Level IC and 
AQL 6.5%. (See Appendix XI). 

(c) 100% or S. 

This shall now be interpreted as giving the manufacturer permission 
to use a Sampling Inspection plan instead of 10t. The following 

procedure shall apply:- 

(i) Characteristic tests for Ih, Ih-k, Ia and gm 

Inspection Level = II, AQL = 1.5%. (See Appendix XI) 

(ii) Other characteristics 

Inspection Level = I. AQL = 4.. (See Appendix XI) 

6.2 Test Specifications for Normal Quality General Purpose Receiving Valves 

6.2.1. Test specifications for normal quality general purpose receiving 

valves often specify tests to be performed at an Inspection Level of 1CC%. 
In these cases the manufacturer may with the agreement of the Inspecting 

and Approving Authority, apply Sampling and Statistical Testing in 
accordance with Appendix XI. 
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The tests shall be grouped (see also Appendix IX clause 2.4.1.1.) 
as follows:— 

(a)  Group A. 

Reverse Grid Current and Electrode Insulation Tests. 
Inspection Level = 1000 (alternatively these may be 
submitted to Group B testing). 

(b)  Group B. 

Major Electrical Parameters. (These will be those tests not 
already covered in either clauses 6.1. or 6.2.(a) above. Inspect— 
ion Level = II. A.Q.L. = 0.65%. A combined A.Q.L. of 1% shall 
also be applied to each set of four tests parameters, (or less as 
necessary), taken in the sequence in which they are specified. 

(c)  Group C. 

Secondary Electrical Parameters. The Sampling specified in 
clause 6.1. above, applies as appropriate. 
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section 7 

GLASS STRAIN TESTS 

(Note:- Where in Specifications dated prior to 1st January, 1954, mention is 
made of K1001/7.1 or K1001/7.2 these references should now be amended to 
read K1001/6.1). 

Where the Test Specification requires that Glass Strain Tests shall be performed 
on valves, either at Qualification Approval or during acceptance testing, they shall 
be performed in accordance with one or other of the methods below:- 

Sampling procedure shall be as specified in the individual specification. 

7.1. Glass Envelope Strain Test 

The glass bulb, put not the base, shall be immersed in boiling water at a 
temperature between 97 C and 100' C for 15 seconds and then immediately plunged 
into ice-cold water for 5 seconds. The volume of water shall be large enough to 
ensure that the temperature of the water shall not be appreciably affected by 
the test. The glass bulb shall not crack or break. For all-glass valves the 
entire valve shall be submerged. 

7.2. Base Strain Test for Pinned Miniature Valves 
 

This test shall be performed on a sampling basis. The test shall con-
sist of forcing the pins of the valve over the specified cone and then 
completely submerging the valve and cone in boiling water for a specified 
time. Any defects resulting from glass strain shall be noted and 
classified separately into groups as follows: 

Group Defect 

A Bulb and/or tip cracks 

13 Base cracks 

C Seal cracks 

7.2.1. Equipment 

7.2.1.1. Holders 

The holders for the valves shall be spaced so that the valves 
do not touch one another. A minimum of six holes of three-eighths 
inch diameter shall be drilled in the plate for the holders 

7.2.1.2. Container for Boiling Water 

The container shall be sufficiently large so that, while the 
Lest is being made, no valve is within three-quarters inch of the 
retaining wall of the vessel. The container shall have a minimum 
capacity of two litres per fifteen valves and shall be at least 
three quarters full for every strain test. 

7.2.1.3. Boiling Water 
o 

The boiling water shall be at a temperature between 97 C 
and 100°C. . 
7.2.1.4. Deflection Cones 

The deflection cones used for the mechanical loading of the 
pins by uniform deflection of the pins, shall be in accordance 
with Appendix X, Drawing No.1. 

Section 7 Page 1 



7.2.2. Procedure 

7.2.2.1. Sampling 

Unless otherwise stated in the Test Specification, the 
sample shall consist of .thirty (30) valves taken at random from 
each production lot. 

7.2.2.2. Testing 

_ All valves shall be at room temperature and shall have been 
submitted to approved pin straightening. 

(a) Align the axis of the valve with the axis of the specified 
deflection cone and carefully push the small end of the cone 
into the circle formed by the valve pins until the cone lies 
firmly against the valve bottom. 

Note: If observation after the removal of the cone shows some pins 
are bent more than others, the test is being made improperly. 

(b) Place the holder of valves into boiling water so that the 
valves and cones are completely submerged for a period of 
ten seconds. 

(c) After the ten seconds submersion period, remove the valves 
from the water and allow to cool to room temperature on a 
wooden support. 

(d) Examine the valves visually for each class of strain test 
failure. 

7.2.3. Acceptance Requirements 

A lot shall be 

(a) Accepted if not more than three defectives for "A", "B" or 
"C" group defects respectively, or if not more that a total 
of four defectives are found in the sample; 

or (b) Rejected if four or more defectives for "A", "B" or "C" group 
defects respectively, or if a total of five or more defectives 
are found in the sample. 
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Section 8 

ALTTRNATIvE I1ETHODS OF TEST 

Contractors nay seek approval f-r the use of alternative methods for the tests in 
this specificati -n and in the Valve Test Specifications. Such requests must 
doloncArate the equivalence of the nrop,sed and the specified methods t-,  the 
satisfaction -f the a7proving Authority in consultation with the Inspection 
Authority. 

Section 9 

TESTEOUIPIEI.T 

When the Test Specification requires tests which involves the use of equipment 
which has no value other than f,r this purpose, applicatim nay be m - de t.; the 
appropriate Frocuronent klutherity fir the lean cf the necessary apparatus. 
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Section 10. CLIMATIC TESTS  

Climatic Tests for electronic valves are Qualification Approval tests only, unless 
otherwise stated in the Test Specification. 

10.1. Test Chamber. The chamber conditions in any region where valves may be 
placed shall be varied cyclically between 35 i 2°C and 20 = 5°C. 

The upper temperature shall be maintained for 12 hours and the lower for 
a minimum of 5 hours each cycle. 

The relative humidity in the chamber shall be not less than 95% at any 
stage of the test. 

The atmosphere in the chamber shall not saturate during the 35°C period. 

Saturation of the atmosphere shall take place during the cooling period 
and throughout the 20

o
C period. 

10.2. Test Procedure. Valves shall be introduced into the chamber at Normal 
Atmospheric Conditions for test, i.e. Temperature 15°C to 35°C; Air Pressure 
600 mm to 800 mm of mercury. The conditions within the chamber shall then be 
brought to 350C. 

One complete cycle shall be of 24 hours duration and shall consist of 
12 hours at 35°C and at least 5 hours at 20°C. 

These conditions will be maintained for a period of 42 days after which 
the valves will be removed from the chamber, have surface moisture removed and 
will be subjected to the following tests under Normal Atmospheric Conditions. 

10.3. Tests 

10.3.1. Corrosion. The valve pins and any other external metal parts 
shall not show corrosion such as would cause unsatisfactory operation 
of the valve. 

10.3.2. Metal Coating. Any metal coating on the valve shall comply with 
Clauses 5.7.1. and 5.7.2. of this specification. 

10.3.3. Insulation Resistance. 

(a) Valves with Glass bases shall comply with Clause 5.2.1. or 
502.2. of this specification. This test will be 
completed after one hour recovery under Normal Atmospheric 
Conditions. 

(b) Valves other than those with glass bases shall have an 
insulation resistance not less than 1/10 of the value stated 
in Clauses 5.2.1., 5.2.2., 5.A.3.1. or the relevant 
Test Specification. 

This test will be carried out after two hours recovery under 
Normal Atmospheric Conditions. 
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10.3.4. Electrical Characteristics. Electrical characteristics other than 
those detailed In Clauses 10.3.1., 10.3.2. and 10.3.3. shall not show any 
significant deterioration. 

10.3.5 Torque and Pull Tests on Bases, Caps and Wafer Inserts. Valves fitted 
with cemented bases, caps, etc., shall comply with the requirements 
of Section 12 of this specification. 

10.4 Lcw Temperature (Opez...marle) 

The temperature of the valve shall be reduced to a specified temperature 
(-40°C j: 5°C or -55°C t 5°C ), measured at the mounting flange or other specified 
point. The valve shall be maintained at this temperature for a specified period 
before any voltages are applied. The Test Specification will specify the duration 
of the test after switching on. 

10.5 High Temperature (Operating) 

The temperature of the valve shall be elevated to a specified temperature 
(100°C ± 5°C or 150°  A; 5°C), measured at the mounting flange or other specified 
point. The valve shall be maintained at this temperature for a specified period 
before any voltages are applied. The Test Specification will specify the 
duration of the test after switching on. During the test the temperature shall 
not fall below that specified. 

10.6. Temperature Cycling 

The valve shall be subjected to ten cycles of temperature variation over 
the range -55°C i 5°C to + 85°C, + 5°C, measured at the mounting flange or 
other specified point. The time taken in changing from one temperature extreme 
to the other shall not be less than one hour and the extremes of temperature 
shall be maintained for a minimum period of five minutes. The test may 
commence at any point in the cycle. 

10.7 Moisture Resistance (Humidity Test) 

The valve non-operating shall be subjected to the cycle shown in Fig.10.1. 
The duration of the test shall be ten continuous cycles. 

10.8. Air Pressure Tests 

10.8.1. Lcw Pressure 

The valve shall be operated under the specified conditions in a 
chamber at normal roan temperature. The pressure shall then be reduced to the 
specified value in a time not greater than three minutes, and then further 
reduced as specified and maintained at this pressure for a period of not less 
than five minutes. 
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10.8.2. High Pressure  

A pressure of not less than 45 lbs. per sq. inch shall be applied 
to the 
leakage 

valve and/or 
rate shall 

waveguide for not 
be specified. 

less than five minutes. The 
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Section 11  

VIBRATION. RESONANCE SEARCH, FATIGUE AND SHCCK TESTS 

When required by the Test Specification tests for Vibration, Resonance Search, 
Fatigue and Shock shall be as follows:- 

11.1. Vibration. This test shall be at a frequency of 50 c/s with a minimum 
acceleration of 2 g for not less than 2 minutes. Tests for Noise and 
Microphony may be required during or after this treatment (see Section 5, 
paragraph 5.8.5.). Valves which develop mechanical faults or fail the noise 
and microphony test shall be rejected. 

11.2. Resonance Search Test. This test shall be on a sampling basis. 

The valves shall be rigidly mounted on a vibration machine and vibrated at a 
continuously variable frequency to the limits stated in the Test Specification. 
The rate of change of frequency shall be: —  

(1) Not exceeding one octave per minute from 25 c/s to 200 c/s 

(ii) Not exceeding 100 c/s per minute between 200 c/s and 500 c/s 

and (iii) Not exceeding 250 c/s per minute between 500 c/s and 2500 c/s. 

Where approved high sensitivity recording equipment is being used the rate 
of sweep shall be not greater than 15 seconds per octave up to 200 c/s and 
not greater than 45 seconds per octave above 200 c/s and up to 2.5 kc/s. 

The time of rise of the indicator to full scale deflection shall be not 
greater than one fiftieth (1/50) of the sweep time per octave up to 200 cis 
and not greater than one hundred and fiftieth (1/150) of the sweep time per octavo 
above 200 c/s and up to 2.5 ke/s. 

The acceleration shall be not less than 2 g. The waveform shall be 
sinusoidal and have not more than 5% harmonic distortion. 

The valves shall be vibrated in three mutually perpendicular planes or 
in a direction at approximately 450  to the three main axes of the valve. 

The Test Specification will state, as required: — 

(a) The limits of vibration frequency. 

(b) The electrical operating conditions. 

(c) The limits of noise output in each of the specified frequency bands. 

and (d) The Inspection Level and AQL. 
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11.3. Fatigue Test. This test shall be on a sampling basis. 

The valves shall be rigidly mounted on a vibration machine and shall be 
vibrated at a frequency not less than 100 c/s. The waveform shall be sinusoidal 
with not more than 5% harmonic distortion. The valves shall be vibrated in 
three mutually perpendicular directions successively, one of which shall be along 
the major axis of the valve. The Test Specification will state the minimum total 
time of vibration in each direction and the times during each vibration period at 
which the required test measurements shall be made. If desired for practical 
convenience the duration of vibration and the stages at which test measurements 
are made may exceed those specified but for the purpose of acceptance the number 
of rejects found at these test periods shall count as being found at the 
specified times. 

When required the test specification will state: — 

(a) The acceleration. 

(b) The minimum duration of treatment. 

(c) The eletrical operating conditions. 

(d) The tests to be performed after the fatigue treatment has been completed. 

and (e) The Inspection Level and the overall AQL values. 

11.4. Shock Test. This test shall be done on a sampling basis using a machine 
designed in accordance with Drawing No. 2, Appendix X, or other approved 
alternative. 

11.4.1. The valve shall be mounted so that the whole of it receives the 
shock but the shock must not be transmitted via the base pins. Recommended 
methods of mounting are: — 

(a) In an approved holder; see Drawing No. 3, Appendix X. 

or (b) Moulded in wax contained in a strong metal container rigidly 
fixed to the shock table. 

11.4.2. The valve shall be subjected to five blows in each of the following 
directions: — 

(a) Across the major axis of the electrodes. 

(b) Across the Minor axis of the electrodes. 

(c) Towards the base. 

and (d) Away from the base. 
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11.4.3. Valves not constructed with pinned bases shall be tested in both 
directions along the major axis and in two other mutually perpendicular 
directions. 

11.4.4. The Test Specification will state: - 

(a) Either the hammer angle or the minimum peak acceleration 
and minimum shock duration. 

(b) The post shock tests, 

and (c) The Inspection Level and AQL values. 

11.5. Vibration Test for Cathode Ray Tubes. When the Test Specification requires 
that tubes be tested for the effects of vibration the test shall be done with a 
circular motion of 0.008 inch total amplitude applied to the base of the tube and 
at right angles to the major axis of the tube. The frequency shall be varied 
over the range 0 to 100 cycles per second. The centre of the screen of the tube 
shall be prevented from appreciable movement, e.g. by clamping the edge of the 
faceplate in suitable resilient material. The tube shall be operated at the 
specified electrode voltages with a circular scan pattern having a diameter not 
less than 75% of the screen diameter and with the focus control adjusted to give 
optimum line width. The tube shall be rejected if at any time during the test 
the apparent line width exceeds twice its initial value. 

The tubes under test shall be examined visually and tested in accordance with 
the relevant Test Specification both before and after the vibration test and will 
be rejected if, after vibration, any objectionable defect is found or if any of 
the electrical characteristics have changed by more than a specified amount. 

11.6. Heater Resonance and Fatigue. The heater supply frequency which shall 
be sinusoidal with a distortion not exceeding 16% shall be swept from 40 c.p.s. 
to 2.7 k/c.p.s. at a rate not exceeding one octave per three minutes. 
Mechanical resonances are defined as occurring when the output from a detector 
exceeds the general mean level by three times. They shall be determined with 
the aid of a piezo-electric transducer, the output from which shall be displayed 
on a C.R.O. such that the spot displacement is directly proportional to the 
output of the transducer. The transducer shall be screwed or clamped to the 
body under test and so placed as to measure maximum response and to cause 
minimum damping of the resonances. The frequencies of all mechanical resonances 
shall be noted. 

The heater supply frequency shall be held at each resonance within any 
of the following bands for 250 hours: - 

(1) 45 to 65 c.p.s. 

(ii) 360 to 550 c.p.s. 

(iii) 1440 to 1760 c.p.s. 

(iv) 2160 to 2640 c.p.s. 

(v) 700 to 900 c.p.S. 
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Any heater supply frequencies shall be replaced by square waves when specified. 

11.7. Functional Vibration 

11.7.1. Method A 

The valve shall be operated under the specified conditions and mounted 
in an approved clamp, and subjected to vibration in each of three mutually 
perpendicular directions. The waveform shall be sinusoidal with less than 
5% total harmonic distortion. The Lrequency shall be swept once up and down 
between the specified limits at a rate not exceeding one octave, per minute. 
The peak acceleration at each frequency shall not be less than that given by 
one of the envelope curves obtained by plotting the points in the table below 
on log. log. paper, and joining the points with straight lines as in 
Fig. 11.1 of this secticn: — 

(1) f.c.p.s. 10 30 5000 10000 
g. 1 10 1 0 5 

(ii) f.c.p.s. 10 30 50 5000 10000 
g. 1 10 10 2C 10 

(iii) f.c.p.s. 10 30 50 100 5000 10000 
g. 1 10 20 30 30 15 

11.7.2. Method B 

The test conditions as specified in clause 11.7.1. shall apply except 
that the envelope curve shall be determined by plotting the points in the table 
below on log. log. paper, and joining the points with straight lines as 
in Fig. 11.2 of this section: — 

(iv) f.c.p.s. 30 5000 
g. 10 10 

(N) f.c.p.s. 30 50 5000 
g. 10 20 20 

(vi) f.c.p.s. 30 50 100 5000 
B. 10 20 30 30 

11.8. Vibration Life 

The test conditions as specified in clause 11.7.1. shall apply. The duration 
of the test shall be not less than 15 hours. 
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11.9. Fatigue Vibration 

The valve shall be subjected to a sinusoidal vibration having a peak 
acceleration of not less than 3(g) at 30 c.p.s., rising to 10(g) at 100 c.p.s., 
and remaining at 10(g) up to 2 k c.p.s. The frequency range 30 c/s to 2000 c/s 
shall be swept continuously and in each direction at a rate of one octave per 
minute ± 10 secs. The duration of the test shall not be less than 100 hours, 
of which at least 30 hours shall be in each of three mutually perpendicular 
directions. One direction of vibration shall be along the axis to the 
cathode. During the test the valve shall be operated intermittently with not 
less than 12 interruptions in each 24 hours. A minimum tons period of 1 hour 
with an toff' period of 15 minutes shall elapse between each interruption and the 
cumulative ton time! shall be at least 20 hours out of each 24 hour period. 
The tons and toff,  periods shall consist of the immediate application and 
removal of the heater voltage. 

11.10 Functional Shock 

11.10.1. Method A 

The valve shall be operated under the specified conditions and 
subjected to shock along each of three mutually perpendicular axes. 
Each shock shall have a duration of 6 to 12 milliseconds and a peak 
acceleration, defined such that the product of the duration in milli— 
seconds and the acceleration in Ig' units shall not exceed 600. The 
rise time shall be between 0.5 and 1.0 millisecond. The valve shall 
receive three shocks in each of six directions. 

11.10.2. Method B 

The valve shall be subjected to shock in the most sensitive 
direction as determined by the test specified in clause 11.10.1. The 
test conditions specified in clause 11.10.1 shall apply, the valve shall 
receive three shocks. 
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Section 12 

BASE AtI) CAP ADHESION TESTS 

12.1. Assembled valves with bases or caps shall be tested for adhesion of bases, 
caps and inserts as specified below. At intervals of two months, ten samples, selec 
at random by the Inspectorate from the types listed below, shall be subjected to the 
following tests in the order as specified. 

12.2. Torque and Pull Torque shall be applied gradually between the elements 
specified in accordance with Table 1. After alplication of torque and pull, there 
shall be no loosening of cemented joints or loosening by more than 1/32" movement of 
mechanical joints. 

12.3. The valves shall be subjected to the Climatic Test, Section 10.1 and 10.2. 

12.4. Torque and Pull shall be repeated after the Climatic Test. 

12.5. Valves may be selected from the following types and should be mechanically 
sound, but failures on electrical tests may be used for this test. In the case of 
cathode ray tubes, necks only may be accepted for testing. 

Base Only Base and _cap 

CV 391 CV 265 
CV 394 CV 375 
CV 420 (CRT) CV 2109 
CV 429 (CRT) CV 2125 
CV 1530 CV 2180 
CV 2175 (CRT) CV 2520 
CV 2244 (CRT) CV 2659 
CV 2253 CV 2904 (CRT) 
CV 2296 CV 254 (CRT) 
CV 2415 (CRT) CV 262 (CRT) 
CV 2464 (CRT) CV 464 (CRT) 
CV 1868 CV 2328 (CRT) 
CV 2162 
CV 2108 

12.6. These tests will normally be c=ied out by the manufacturer but where 
facilities do not exist reference should be made to the relevant Inspection 
Authority. 

12.7. after completion of all tests the results shall be examined and details 
of any failures reported to the Qualification Approval Authority. 
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TABLE 1 

Element Size Torque  Pull 

1 

Bases having maximum overall i 
diameter not greater than ' I 
16.5 mm 

I 
1 Bases having maximum overall I  
I diameter between 16.5 mm I 
i and :38 mm  . 

I Bases having maximum overall 
I diameter greater than 38mm I 

I Caps having maximum overall i 
i diameter not greater than r 

15 mm I 
i 
i I 1 
! Caps having maximum overall 

diameter greater than 15 mm 

B80 and B90 

12 in. lb 

20 in. lb 

40 in. lb 

1.5 in. lb 

3 in. lb. 

- 

. 

I 
I 

' 

. 

i  

I 
i 

, 

_ 

35 

i 

lbs 

I 
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Section 13 

LIFE TESTS 

13.1. Life Tests will usually be called up in individual Valve Test Specifications. 
Where for older specifications this is not done, it is the responsibility of the 
manufacturer to control the quality of his product by adequate tasting whenever 
practicable. 

However, when such life tests are not practicable the life performance shall 
be maintained to an agreed standPrd by joint Services/Manufacturer negotiation. All 
relevant records of life tests performed shall be available for the information of 
the Manufacturing, Approving rnd Inspection Authorities when required. 
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Section 14 

PACKAGING 

Valves shall be packed according to the requiremmts of Joint Service Specification 
K1005. The following acceptance tests shall be performed as recuired during 
packaging tests (See K1005, Section 7.) 

14.1. Test for Inoperatives (see paragraph 5.14):— 

(1) Discontinuities 
(2) Shorts 
(3) Air leaks 
(4) Broken pins 
(5) Loose base or caps 

The methods of test for (1), (2), (3) and (5) shall be those normally used by 
the Manufacturer subject to the approval of the Inspection Authority. 

14.2. Electrical Tests 

14.2.1. Receiving Valves 
• 

TESTS 1. Anode Current 

2. Screen Current and Diode Current where applicable. 

3. Annae Current Cut—off. (Where this is stated in 
the Test Specification it is to be measured as the 
average change in grid voltage for a fixed current). 

LIMITS When mini/um and maximum values only c—e given in the 
Test Specification, the average value of change of the 
referenced parameter shall not exceed + 10` of the 
difference between the maximum and minimum limits. 

When a bogey value is given in the Test Specification, 
the average value of change of the referenced parameter 
shall not exceed + 20c  of the difference between the 
bogey value and the wider limit. 

'hen a single sided limit is viven in the Test 
Specification, the average value of the change shall 
not exceed + 10 -̀  of this limit. 

14.2.2. Rectifiers 

TESTS All rectifiers shall be subjected ;:o the Load Test as 
specified. On gas filled rectifiers this test shall 
be made at least 24 hours after the drop test. 

LIMITS Load Test: + 5c7,  of existing specificgtion limit. 

NOTE: Where the Peak Inverse Voltage rating exceeds 
10 kV, the toL,rances shell be roised from 
51 to 71,-. 

14.2.3. Cathode Rav Tubes 

TESTS 1. Spot Centrality 

2. Beam (or Anode) Current at a fixed point or 
alternatively — Visual Cut—off 

3. Useful screen area to be fully scanned 

LIMITS 1. Spot Centrality: The geometrical position of the 
spot shall not change by more than 505:; of the 
total tolerance. 

2. Beam (or Anode) Current, or, alternatively, Cut—off. 
When minimum and maximum limits arc given in the 
Test Specification, the average value f the change 
shall not exceed + 20-  of the difference between 
the maximum and minimum values. 
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When a single sided limit is given in the Test 
Specification, the average value of change shall not 
exceed + 105 of this limit. 

3. Deflection Sensitivity. (Electrostatically 
deflected tubes only): 50°°-' of the total tolerance. 

14.2.4. Small or Medium Power Transmitting Valves 

TESTS 1. Any Functional Test given in the Test Specification 
(ignoring the time clause). 

2. If no functional test is specified, test as for 
receiving valves in Section 14.2.1 above. 

LIMITS 1. Functional Test e.g. Power Output: + 10% of existing 
specification limit. 

2. As in Section 14.2.1 above. 

14.2.5. Magnetrons 

TESTS 1. Power Output Test 
. 

2. Frequency Pulling 

3. Peak Anode Voltage 

4. Frequency. 

LIMITS 1. Power Output: + 10% of existing specification limit. 

2. Frequency Pulling: + 10;; of maxumum limit. 

3. Peak Anode Voltage: + 105 of existing specification 
limit. 

4. Frequency: + 101 of the difference between the 
specification limits or + 205 of the difference between 
the bogey value and the wider limit. 

14.2.6. Reflex Klvstrons 

TESTS 1. Power Output 

2. Reflector Voltage 

3. Tuning Range 

LIMITS 1. Power Output: + 20% of existing specification limit. 

2. Reflector Voltage: + 10c1, of the difference between the 
specification limits. 

3. Tuning Range: As in the Test Specification. 

14.2.7. Gas Filled Tubes 

All tests to be made not less than 24 hours after the drop test. 

TESTS 1. Load Test as for rectifiers 

2. Striking Voltage 

LIMITS 1. Load Test: as for rectifiers (See 14.2.2.) 

2. Striking Voltage: + 10;" of the difference between 
the existing specification limits. 

14.2.8. All other valves. Where the specification requires a functional test to 
be made this test shall be the package acceptance test. 

Where no functional test is given life test conditions shall be used. 

Where neither functional nor life test conditions are stated selected 
specification tests may be used in agreement with the Inspection Authority. 
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SECTION 15 

QUALIFICATION APPROVAL 

15.1. Before valves can be accelited co a contract for supply to the Services it is 
necessary for the manufacturer to obtain Qualification Approval of the design of the 
valve to be supplied. This condition does not apply to the wives listed in Appendix 

XVII. The name of the Approving Authority is given in the Test Specification. 
Qualification Approval given by that Authority will apply to contracts for any Service 
unless otherwise stated. 

15.1.1. If Qualification Approval is r:,quir.d in connection with any particular 
contract the appropriate Authority is to be informed of the despatch of the sample 
valves and reference made t- the contract concerned. However, it is not necessary 
for a manufacturer to wait until he h s received a contract before submitting 
valves for Qualification Approval. 

15.1.2. Sample valves submitted for Qualification Approval shall be accompanied 
by Form S.S.C.238 duly completed by the manufacturer. (Specimen forms may be 
obtained from the T.V.C. Office, Ministry of Aviation, Castlewood House. 
77, New Oxford Street, London, U.C.1.). 

15.1.3. The specified marking need not appear on sample valves submitted for 
Qualification Approval but the valves and packages must be clearly marked to 
provide safe means of identification. 

15.1.4. One hundred sample valves will be required for Qualification Approval of 
a Reliable Valve, twelve of a Semiconductor Diode and six of all other types except 
when otherwise directed by the Approving Authority. 

15.1.5. When valves are submitted for Qualification Approval two sample valves 
will be sealed and held for reference, one by the Approving Authority and one by 
the manufacturer, to enable comparison to be made later with valves purporting to 
be in accordance with approved samples. When this is impracticable adequate 
information (including drawings and photographs) to the satisfaction of the 
Authority will be accepted in lieu of a sample valve. 

15.1.6. Valves submitted for Ap_roval will be tested to this Specification and 
to the appropriate Test Specification. They may also be tested in equipment 
typical of that in which they are intended to be used. 

15.1.7. Bulk deliveries are not to be made by a manufacturer until he has 
received notification of Qualification Approval from the Authority, except when 
delivery under a concession has been approved. (See Clause L.2), cr when 
Approval has been given for the use of the valve in MDAP equipment. 

15.2. Production Approval. When valves are produced in accordance with Appendix IX a 
further stage of approval may be demanded. The number of valves required will be 
determined by the Ins;ection Levels and Acceptable Quality Levpls stated in the Test 
Specification and shall be not less than the minimum number which will allow the 
specified Acceptable Quality Levels to be assessed. 

Valves supplied for this stage of a proval shall be selected at random from the 
production lot and shall be accompanied by full test results obtained on a similar 
sample from the same production lot. 

15.3. Manufacturers shall submit new samples -f valves for Qualification Approval if:- 

(a) changes in design (as compared with previously approved va lves) likely to 
affect the performance of the valve are introduced, 

or (b) the interval since the ty:,e was l'st manufactured to Government order 
exceeds five years. 
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15.4. When a subsidiary factory is required to manufacture a valve, of a type and 
design for which Qualification Approval has already been granted to the parent factory, 
the following procedure shall apply:- 

(a) Samples shall be submitted for Qualification Approval. 

(b) The Approving Authority will make a preliminary inspection of the samples. 
If they appear to conform to the design already approved for the parent 
factory the manufacturer will be informed so Vint delivery of valves may 
proceed while full Qualification Approval tests are being completed. 

When changes in design have been approved for the parent factory a separate 
submission of samples by a subsidiary factory will not always be necessary. At the 
time of the submission of samples the parent factory shall state whether it is 
intended to introduce the modification into valves manufactured by a subsidiary 
factory. The Approving Authority will then state whether a separate submission by 
the subsidiary factory ":111 be required. 

15.5. Qualification Approval granted in respect of a sample batch of valves shall 
not be taken to approve any departure from the specified requirements for that type 
of valve that may have existed in the samples submitted. Any such departure from 
the requirements of this specification must be specifically mentioned in the 
covering correspondence if a concession approving it is desired by the manufacturer. 

15.6. Correspondence granting Qualification Approval will refer to the valves only 
and will not include packing unless this is expressly stated. 

15.7. Maintenance of Oualification Approval Testg 

15.7.1. When required by contract documents Maintenance of Qualification 
Approval Tests will be performed at suitable intervals (normally not more 
than once in six months) during the course of manufacture of the valves 
ordered. 

When requested by the Inspection Authority the contractor shall 
provide the Testing Anthorityl with the necessary samples at the appropriate 
intervals and shall certify that such samples are typical of the bulk supply. 

The Testing Authority will report the results of the tests to the 
Inspection Authority, Qualification Approval Authority, Production 
Departments and the Contractor. 

Failure to pass Maintenance of Qualification Approval Tests will 
at once be notified by the Testing Authority to the Inspection Authority, 
Qualification Approval Authority, Production Departments and the Contractor, 
and acceptance may be suspended. 

15.7.2. In circumstances which indic-te that valves may fail to meet the 
Qualification Approval requirements, the Inspection Authority may propose 
that the tests described in 15.7.1. be exceptionally applied. On so doing, 
the Inspection Authority shall formally notify the Contractor to this effect 
and may suspend acceptance as from the date of the mytice, pending the 
outcome of the test. 

r Director E.I.D. "Aquila", Golf Road, Bromley, Kent. 
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Section 16 

HOLDING PERIOD 

PA-RI I. t-int4-bAreart.Y Oa Lt) 

16.1. All valves intended for delivery on contract shall, after completion of 
manufacture, be held in store for a specified holding period and shall then be 
tested or retested prior to despatch. Valves shall not be operated during the 
holding period. 

16.2. The Test Specification will normally specify the minimum duration of the 
holding period together with the tests which are to be performed after completion 
of the holding period. Any valve failing to pass the specified tests shall be 
deemed a failure and removed from the lot. 

16.3. Where in Test Specifications no mention of holding period is made the 
following Clauses appropriate to the class of valve shall apply. 

16.3.1. The manufacturer may at his discretion perform any of the other 
tests specified in the test specification either prior to or after, 
completion of the holding period. 

16.3.1. Air, Water and Radiation Cooled Valves excluding General 
Purpose Receiving Valves. 

16.3.1.1. Duration of the Holding Period 

The minimum duration of the holding period shall be fourteen 
days. 

16.3.1.2. Post Holding Period Tests 

Inspection for inoperatives together with a measurement of 
reverse grid current shall be performed. The maximum limit of -Igl 
shall not be more than 10% above the limit specified for this'test 
in the test Specification. 

16.3.2. Cathode Ray Tubes 

16.3.2.1. Duration of the Holding Period 

Minimum duration of the holding period shall be seven days. 

16.3.2.2. Post Holding Period Tests 

The tests to be performed after the holding period shall be agreed 
with the Specification Authority. 

16.3.3. Gas or Vapour Filled Valves (Cold Cathode) 

16.3.3.1. Scaling Tubes (including Vacuum Counter Tubes) 
(G.M. tubes etc.) 

16.3.3.1.1. Duration of the Holding Period and Post Holding Period Tests 

The minimum duration of the holding period and the tests to be per 
formed after the holding period shall be agreed with the Specification 
Authority. 
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16.3.3.2. 

16.3.3.3. 

16.3.4. Gas or,Vapour 

Spark Gaps, Arc Discharge, Trigger and Display Tubes 

16.3.3.2.1. Duration of the Holding Period 

Minimum duration of the holding period shall be fourteen,daYs. 

16.3.3.2.2. Post Holding Period Tests 

Inspection for inoperatives together with specified measure-
ment of eigher ignition or trigger voltage-, as appropriate.,  The 
limits in the Test Specification shall apply. 

Stabilisers (Glow Discharge and Reference Tubes) 

16.3.3.3.1. Duration of the Holding Period 

Minimum duration of the holding period shall be fourteen days. 

16.3.3.3.2. Post Holding Period Tests 

Inspection for inoperatives together with specified measure- 
ment of maintaining voltage. The limits in the Test Specifica-
tion shall apply. 

Filled Valves (Hot Cathode) 

16.3.4.1. 

16.3.4.2. 

Section 16 Page 

Ignitrons, Excitrons Rectifiers and Hydrogen Thyratrons 

16.3.4.1.1. Duration of the Holding Period 

Minimum duration of the holding period shall be fourteen 
days. 

16.3.4.1.2. Post Holding Period Tests 

Inspection for inoperatives together with a high voltage 
test. The limits in the Test Specification shall apply. 

Thyratrons (other than Hydrogen) 

16.3.4.2.1. Duration of the Holding Period 

Minimum duration of holding period shall be fourteen days. 

16.3.4.2.2. Post Holding Period Tests 

Inspection for inoperatives together with ignition 
and high voltage tests. The limits in the Test 
Specification shall apply. 

2 



16.3.5. Klystrons (High Power) 

16.3.5.1. Duration of the Holding Period 

Minimum duration of holding period shall be twenty-
eight days. 

16.3.5.2. Post Holding Period Tests 

The tests to be performed after the holding period 
shall be agreed with the Specification Authority. 

16.3.6. Klystrons (Low Power) 

16.3.6.1. Duration of the Holding Period 

Minimum duration of the holding period shall be 
fourteen days. 

16.3.6.2. Post Holding Period Tests 

The tests to be performed after the holding period 
shall be agreed with the Specification Authority. 

16.3.7. Magnetrons 

16.3.7.1. Duration of the Holding Period 

Minimum duration of the holding period shall be 
fourteen days. 

16.3.7.2. Post Holding Period Tests 

Where a test for stability is included in the test 
specification it shall be repeated, otherwise the tests to be 
performed shall be agreed with the Specification Authority. 

16.4.. Repeat Tests 

The manufacturer may, in addition to the relevant tests specified in 
Clause 16.3 elect to repeat certain of the remaining tests detailed in the 
Test Specification. 

16.5. Double Holding Period 

Where a Double Holding Period is required, the Test Specification will 
state the details of the tests which are to be recorded.  
16.6. Changes in Characteristics 

In certain cases it may be necessary to specify in test specifications, 
allowed changes in characteristics for individual valves during the Holding Period. 
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Section 17 

GROUPED TESTING OF STRUCTURALLY SIMIL.R VALVES 

Vhen two or more types of valves with identical electrode designs are being tested 
they may be considered as one for the purposes of certain individual tests, subject to 
the approval of the Inspection Authority. 

17.1. Examples of such similar types are: - 

(a) A pinned miniature valve and its flying lead version, and 

(b) The double diodes CV4007 and CV4025. 

17.2. Examples of tests suitable for group testing are: - 

(a) Life tests 

(b) Certain Capacitance Tests, and 

(c) Noise Factor Measurements 

Section 18 

CONTINUOUS PRODUCTION AND TESTING PROCEDURE 

Certain testing irocedures in this specification (e.g. Reduced Inspection in 
Section 7 of Appendix XI) are contingent upon production being continuous. For such 
purposes Continuous Production is defined as prevailing when: - 

(a) There has not been any change of design or place of manufacture, 
and 

(b) There has not been a break in production exceeding one month 
(or a longer period if approved by the Inspection Authority.) 
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Section 19 

RADIOACTIVE VALVE 

whose 

oactive valves shall conform to the requirements specified 19.1. 

endix XX% In th 
. - 4. composition means one havi.. radioactivity in 

excess microcuries per cm, 

except ( any one su ante listed in the Table below ay  be introduced at the 
cated le, without the valve coming into e Radioactive Class. 

and (1)) mor Ilan one substance listed in t able below may be Introduced 
witho the valve coming into the Radi►  ctive class provided that the sun 
of e fractions of the permitted ntities in Column 2 of the Tables 

es not exceed unity. 

e.g. — a valve containing 0. icrocuries of Krypton 85 would have 8/10 
of the permitted quantity tiv.t material. If it also contained 0.02 
microcuries of Caesium , this would, represent 2/10 of the permittes 
quantity of that mate al, making the sum of the fraction 8/10 + • = 1.0" 

TABLE 

OF RADIOAC-  1E SUBSTANCES SHOUING QUANTITIES PERMIT' "1HEN ONE 
SUBSTANC ONLY IS USEDyITHOUT THhT VALVE COMING ,i0 THE . RADIO— 

aCTIVtCLASS 

Column 1 Column Column 3 

Radiation Dose Rate 
Dina tv Allowed 

Allowed at Surface 
Substance r Wive in 

of Valve in MilliraAs Microcuries 
per Hour 

Hydrogen 3 (H3) 1.0 0.01 
Carban14 (C14) 1.0 0.01 
Chlorine 36 (C13' 1.0 0.01 
Cobalt 60 (C ,l) 0.1 0.01 
Nickel 63 ,I63) 0.1 0 
Krypton t (Kr. 85) 1.0 0.01 
Caesi 137 (Cs 137) 0.1 0.01 
The- um Natural 0.1 0.01 

Ilium 204 (f1 204) 0.1 0.01 
ead 210 0.1 0.01 
Radium 226 0.1 0.01 
Uranium Natural (U 238) 0. 0.01 

19.2. Radioactivity Declaration byLanufac er 

When radioactive material is in porated into any valve whatever, the 
radioactive substance(s) and quantity es) concerned must be declared to the Qualification 
Approval Authority at the time of matting samples for Approval. 

19.2.1. Ministry of iation T.L.5b (T.V.C. Office) shall be informed for 
those valves having V. numbers but without C.V. Specifications. 

19.3. Radioactivity De• oration by Approval Authority 

The Qualifi n ion Approval Authority (or M.0.1../T•45b as appropria Shall 
supply to other Spy ification and Qualification Approval Authorities a o the 
Inspectorates de oils of the .a.dioactive content of valves whether not these valves 
fall within t definition of a Radioactive Valve. This info ,.tion shall also be 
inserted on e Qualification Approval Certificate. 

1'.3.1. The Specification Authority shall e rse the relevant C.V. 
pecification, "This Valve may be Radioact ". 

19.4. Further information cn Services Radioa ve Valves and their problems is given 
in T.V.C. Information Sheet No. 11. 

19.5. Sources of further informatio on general radioactivity matters and Codes of 
Practice are listed in Appendix XV 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX I 

VALVE DIMENSIONS 

1. GENERAL  

This appendix contains general outline drawings of various types of valves. 
Wherever possible, Test Specifications will define dimensional requirements by 
reference to B.S.448, 

2. INDEX OF DRAWINGS 

The Drawings comprising Appendix I are:- 

Drawing 
Drawing Title No. 

1 Conventional Glass Valves 
2 
3 

Valves fitted with B9G Glass Base 
ouble Ended Glass Valves (Transmitting Type 
without Base). 

4 Outline Dimensions of Valves B7G and B9A. 
5 Top Caps 
6 Anti-Corona Connector 
7 B8B and B80 Glass Base Valves 
8 Cartridge Crystal Valves, Dimensions 
8A Concentricity Gauge for Cartridge Crystal Valves 
9 Shielded Co-axial Crystal Valves, Dimensions 
9A Concentricity Gauge for Shielded Co-axial 

Crystal Valves 
10 Outline Dimensions of Miniature Valves B5A/F, 

B5B/F and B8D/F. 
11 Outline Dimensions of Mini4ture Valves Type 

B7G/F and B9A/F. 
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'ENDS X I KIO 01 
DRAWING Ni 

CONVENTIONAL GLASS VALVES 

6 

1 
1 
I 

-,-. 
D-4. 

i 

A 
1 
H 

111 

1 
G 
4 . 

ll I 

SOLE OF BASE 

A. OVERALL LENGTH OF VALVE 
OR TERMINAL (SCREWED DOWN)IF 

B. DIAMETER OF VALVE AT PART 

C. DIAMETER OF VALVE BASE 
EXCLUDING LIP IF ANY. 

D. DIAMETER OF DOME OF VALVE 
F. LENGTH, EXCLUDING PINS AND 
G. HEIGHT OF BASE FROM SOLE 
H. HEIGHT FROM SOLE TO PART 
J. HEIGHT FROM SOLE TO PART 
1.• HEIGHT FROM SOLE TO TOP 
Y• HEIGHT of LOCATING PIN 
Z. HEIGHT FROM LOCATING PIN 

CAP IF ANY. 

C 

INCLUDING 

OF MAXIMUM 

AT PART 

TOP CAP 
OVER WHICH 

WHERE 
OF MAXIMUM 

OF VALVE 
FROM END 

TO TOP 

PRESENT 

LOCATING PIN 

PINS,SPIGOT AND TOP CAP 

DIAMETER. 

OF MAXIMUM DIAMETER, 

DimENSION't"APPLIES 
DtmENSION"D"ApPLIES 

DIAMETER. 
„INCLUDING TOP CAP, IF ANY 
OF CONTACT PINS 

OF VALVE,INCLUDING TOP 

)01. AI/Di APRIL 1946 
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KIOOI APPENDIX I 

DRAWING No. 2. 
VALVES FITTED WITH B9G GLASS BASE 

P 
t N 

34mm. 

THIS SHOULDER 
SHALL PROVIDE 
GOOD ELECTRICAL 
CONTACT 

(SEE NOTE 2) t 

N 

--.-- 

i 
, 

 1 
DETAILS OF BASE 
ARE SHOWN IN 
APPENDIX is 
DRAWING 8 

LIMITS 111min. (SEE NOTE 1) 
DThENSION MIN. ma. NOTES 

E 56.5 62 
M 8.5 11.5 2 
P 34 
Q 36.1 37.2 
T 9.5 3 
S- - 4 

1. The dimensions stated above are mandatory unless 
the test specification for an individual valve 
states otherwise. 

2.A M mm. ring gauge may be used. 
3.Extent of metal in valves not completely canned. 
4. This dimension will be specified,where applicable, 

on an individual test specification. 
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APPENDIX I 

DOUBLE 

(TRANSMITTING 

DRAWING 
ENDED 

TYPE 
GLASS 

WITHOUT 

K1001 

No. 3 
VALVES 

BASE) 

Flt...EAMEIT 
TWINSMEISFF_INKIEF9 

A mewl LENGTH or ALA timigim my 
if PROJECTIONS SUCH AS SEALING-OFF PIP. 

SO N 

J 

1 i‘ 3 

f 

B DIAMETER Of VALVE AT WIDEST PART, 
ANY PROJECTIONS SUCH AS 

WielOfF PIP OR CAR 

C DIAMETER or MAIN PARALLEL SIDED 

F`  
EGA. SCREW 

f PORTION. 

D GREATEST PROJECTION OF CAP BEYOND 
BULB. 

/*P E GREATEST PROJECTION Of PIP BEYOND 
BULB. 

F LENGH OF MAIN PARALLEL SIDED PORTION. 

G LENTH OF VALVE FROM FLANGE TO 
EXCUJDINQ ANY PROJECTIONS FROM THE 

1 

H 

-44 

A 
FLANGE. 

H LENGTH Of CENTRE CURVED PORTION 
Of VALVE. 

J WIDTH OF FLANGE, If DIFFERENT FROM C. 

K LENGTH OF END NON-PARALLEL PORTION, 
LESS THICJCNESS Of FLANGE. 

L LENGTH Of PROJECTION FROM FLANGE 

Fa 
OF PIP ETC. 

...--Ca—•-  M THICKNESS OF FLANGE. 

)41-1%.<1 

 N DIAMETER OF NARROWEST PARALLEL 
SIDED PORTION. 

I P LENGTH OF METAL CONNECTING CAR 
1 

L 
B 

O 

Q DIAMETER Of METAL CONNECTING CAP. 

NOTES= 
I. THE DIMENSIONS W TO V ARE THOSE RECOMMENDED AS CONSTITUTING TOGETHER A 

SUFFICIENT SPECIFICATION OF BULB SIZE. IT IS OBVIOUS WHERE MAXIMA, MINIMA ON 
BOTH SHOULD NC SPECIFIED. THE DIMENSIONS .G.  TO .C.1 SHOULD IF POSSIBLE, BE LEFT 

UNSPECIFIED. 

2. THE.  END or THE WILVE WHERE THE FILAMENT LEADS EMERGE IS CALLEDT. THE OTHER END IS 
.0 • DIMENSIONS PROBABLY SYMMETRICAL CAN IF NECESSARY BE DISTINGUISHED BY SUFFIX 'a* oRT 
ACCORDINGLY, E.G. 04.Df. IF NO SUFFIX IS GIVEN THE DIMENSION SHALL APPLY TO BOTH ENDS. 

3. THE TEST SPEOFICATION FOR Ni INDIVIDUAL VALVE WILL STATE WHETHER THE ANODE L.EAD IS 10 
BE BROUGHT OUT THROUGH A PINCH OR AT THE SIDE Of THE BULB AND WILL STATE ANY 
REQUIREMENTS CONCERNING THE TYING BACK OF LEADS. 
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KIOOI APPENDIX I 

DRAWING 
OUTLINE DIMENSIONS OF 

No. 4 . 
VALVES 87G AND B9A 

A 

B 
L 
F 

B 

L 

900 
±3yo 

 

I 

F 

valve including pins 

cap if fitted. 
position) 

valve outlines 
448, Sections 

top 
reference 

and 

Normal overall 
and top cap 
Max. diameter 
Seated height 
Seated height 

For details 
see Appendix 
87G and 

length of 
where applicable. 

of bulb. 
including 
(retainer 

NOTE 

B.S. 
of bases 
IV and 

B9A. 
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APPENDIX t 

DRAWING 
TOP CAPS 

KI001 

No. 5. 

FIG. I. FIG.2. 
A 1..._A 

FIG. 3. 

A Inniiill 0.2$ 
NOTE I NOTE 3 MAX. ..- 

II 
/ , - 
TT 1 P to:6;1 O. 590 

I 1__. • .010 

• DIMENSIONS 
0.018 NOM. 

(In inches except where otherwise stated) 

B.S.448 
REF. 

TEST 
SPEC. FIG A B 
REF. MIN MAX MIN 

CT2 5.1 1 0.355 0.365 0.30 
CT1 5.2 1 0.245 0.255 0.21 

5.3 2 9mm . 
CT6 5.4 2 0.47 0.30 
CT3 5.5 1 0.559 0.573 0.38 
cT4 5.6 1 0.740 0.760 0.63 
0T9 5.7 1 0.373 0.377 0.50 

5.8 1 20.3mm. 20.6mm. 19.5mm. 
5.9 1 15.5mm. 16.2mm. 20.0mm. 
5.10 1 14.9mm. 15.1mm. 12.5mm. 

CT5 5.11 3 0.585 0.595 0.47 

NOTES 

1. Caps may be fitted either with or without a skirt. The 
skirt may be of any convenient shape or material but the 
dimensions 'P'and 'Q' will be specified when necessary. 

2. Dimension 'B' represents the length of the contact 
surface. It must be substantially cylindrical for Caps 
Fig. 1 and Fig.3. 

3. The screw Mr Cap 5.3 is 4mm. metric thread. The screw 
for Cap CT6 is 6BA thread, formally SBA. 

4. Specification B.S.448 shall apply where shewn in the 
table of dimensions. 
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KI001 APPENDIX I 

DRAWING 

ANil- CORONA 

NO. 6. 

CONNECTOR. 

(THIS PART IS 

55" 

6-1 
FIXED 10 THE VALVE). 

.311 

--- ---"7581\ 

-  

I . 
RAD - •P° 421 - 

*. '.8?-  o'" MAX. 0 

T 
Al
i. 

 ................ N.-7....--- 

[4571  : . A.  
k_ 7

......
} 

I--25"—.i 

(THIS PART 
IS SHEWN 

6.2 

WHICH FITS 6.1 ABOVE, 
FOR INFORMATION ONLY). 

03 
4  8" 
• • • RAD. 

RAD. 'I - 'MO. 

ii
>"•,...gik,,.  MIN 111111  1, 011.1" 

.23RACt 

a -AN 
t .08IRAQ rwr MA1 

---1 
Et . 

.2 -475 
0) IP) 

o. 

' WAINIVIIMINOWY 

pa.‘,4" • 002 461 • 
OD • 

,,
e 

• "  
• ' L 2 .  

• li 3'3i 
.383"---.- Isqi'A' 

508' 
•4:000 .50 --005" 

13 BODY. 

NOTES:— 
I. ALL SHARP EDGES AND BURRS 10 BE REMOVED 

2.ALL PARTS ARE TO BE SILVER PLATED. 

3. UNLESS OTHERWISE STATED TOLERANCES ON DIMENSIONS 
WITHIN THE LIMITS 1'0.005" 

ARE TO BE 

APRIL 1946 KIOOI. Al ID6 



APPENDIX I KIOOI 

B8B 

DRAWING 
8 B8G GLASS 

No. 7. 
BASE VALVES 

A 

B 
F 
L 

S 

For 
IV 

B 

A 

I 

l 

I 

F 

lE.E1 

I Hill ..../ I 

appli- 

Normal overall 
pins and spigot 
Diameter of bulb 
Seated-height 
Seated height 
cable. 
Diameter of shell. 

further details 
and B.5.448. 

length of valve 
and top cap 
or can if fitted. 

excluding top 
including top 

see Drawing 

including 
when applicable. 

cap. 
cap when 

No.12, Appendix 
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APPENDIX T K1001 

DRAWING No. 8. 
CARTRIDGE CRYSTAL VALVES. 

DIMENSIONS. 

KIC 

-•-I 19■,- 
K 

H C 
-`J onNI— 

i DIMENSION INCHES. 
NOTE 

MIN. MAX. 

A 0.093 0.096 

8 0.247 0.250 

C 0.536 O. S75 

D 0.210 0.226 

E - 0.240 

F 0•265 0.315 

C 0.050 0.060 

H 0.19S 0.205 

J 0.015 NOMINAL (III) 

K 0.12$ 1 ) 
OVERALL LENGTH 
WITH ABOVE 
TOLERANCES 

O.780 0.640 1 

NOTES 0) K IS THE APPROX. MIN. DIAMETER OF A CIRCULAR FLAT 
ON THE ASSEMBLY. THERE MUST BE SOME CHAMFER 
AROUND THIS FLAT, AS SHEWN. 

(1l) A HOLE tS TO BE MADE IN THE CENTRE OF THE FLAT, 
AS SHEWN, WITH 1116  IN. DRILL OR 12 G A. TAP) OF APPROX. 

DIAMETER .... — — — — — — O• 06 IN. 
AND NOMINAL DEPTH — — —.. .... .... 0•01 IN. 

(1() J IS THE NOMINAL LENGTH OF THE CHAMFERED PORTION. 

014 CONCENTRICITY MUST BE CHECKED BY USE OF GAUGE 
AS DETAILED IN DRAWING No. BA. 

)01 /A I /Da MARCH 1952 



APPENDIX I KIWI 

DRAWING No.8A 
CONCENTRICITY GAUGE FOR CRYSTAL VALVES 

s 17---1 
i i 
z 

t 

ie 
II 1  

L x Y 

MATERIAL. DIMENSIONS (INCHES) TOLERANCES. 

HARDENED W 0.135 0.001 IN. MAX ON DIAMETERS. 
STEEL X 0-205 0-00. IN. MAX. ON LENGTHS 

Y 0.575 

Z 0.251 
FINISH :- EDGES SLIGHTLY 

CHAMFERED. 

OPERATION :- INSERT CRYSTAL VALVE INTO GAUGE. 

(a) PART OF DIMENSION A (TIP) MUST FIT EASILY 
INTO PART ite OF GAUGE. 

(0) PART OF DIMENSION B MUST FIT EASILY INTO 
PART mat.  OF GAUGE. 

(c) PART OF DIMENSION F MUST BUTT AGAINST 
SURFACE .s" OF GAUGE. 

K1001/AI D8A 1.52 



APPENDIX I K 1001 

SHIELDED 

DRAWING 
COAXIAL 

DIMENSIONS. 

CRYSTAL 

No. 9. 
VALVES 

qui ±.010" 

43sc) -03 • ~ 255°  . lw' -0 1 41 

..... :8,?8, 
.34 A" 
*3 3 I 

• leA3. : DIA. 

--1.. 

-03 • q  
.02 

II 

 :784:61 

.„..,..v 
-093 

_ 
IP 

PIN DETAILS 

.0504' 

.04 0* 
TAPERED TO A 
POINT RADIUSED 
*00 S . NOM. 

NOTE :- CONCENTRICITY SHALL BE CHECKED 
BY THE USE OF A GAUGE AS DETAILED 
IN DRAWING No. 9A . 

K1001/AI /09 MARCH 1952 



APPENDIX I KIOOI 

DRAWING No.9A. 
CONCENTRICITY GAUGE 

FOR SHIELDED COAXIAL CRYSTAL VALVES. 
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KIOOI 

OUTLINE DIMENSIONS 

DRAWING No.10. 

OF SUB -MINIATURE 

APPENDIX I 

VALVES 

B5A/F B5B/F B80/ F 
(FORMERLY 

0.4*  
MAX. 

BSA) (FORMERLY 135 9) ( FORMERLY 

0.4 

sect) 

0.36S:  

A ^ 
A 

.......• 

28.5mm 
MAX. 

A 0 

RED 
SPOT 

11—,..../ 

4 
3 •• • 3 5•4mtro. 

• • ., X. 
( ...A 

J 
f 7.4mm. 
f MAX. 2 

• ' 6. 6 
e. . .. 

• r  

NOT&S 

1. The leads shall be flexible tinned wire, 
0.017 inch nom. dia. 
Electrotinning shall not be used. 

2. The minimum length of all leads shall be 
1.5 inches. 

3. The dimension A is measured from the sole 
to the retainer reference position as 
de te rained by ring gauges. 

4. The names BSA, B5B and B8D are now reserved 
for the valves when the leads are cut short 
to fit in holders. 

5. 5br farther details see B.S.448. 

APRIL 1958 X1001 /Al/ DIO 



APPENDIX I K100I 

DRAWING No. I1. 

OUTLINE DIMENSIONS OF MINIATURE VALVES TYPE B7G/F & B9A/F 

i r 
1 

A 

1 

 
/.. 

90 +#j 

1 
I 
I 

D 
1 

I 
i 

A Seated height, including top cap if fitted. 
B The maximum diameter of B7G/F is 19 Irra and 

of B9A/F is 22 ran. 
0 Measured from the sole to the retainer 

reference position as determined by a ring 
gauge 7/16 inch int. dia. 

D The leads shall be flexible tinned wire 
0.017 inch nominal diameter and 1.5 inch 
minimum length. 
Eleotrotinning shall not be used. 

For further details see B.S.448. 

OCT. 1956 K1001 / Al/ D11 



JOINT SERVICE SPECIFICATION K1001 

APPENDIX II 

ABBREVIATIONS AND SYMBOLS 

1. The symbols given in British Standard 1409 :1950 "Letter Symbols for 
Electronic Valves" are used in K.1001 Test Specifications as far as possible 
but they do not cover all the requirements of those specifications. Many 
additional abbreviations and symbols are used and these are given in this 
Appendix together with those of B.S.1409. 

2. Many K 1001 Test Specifications were issued before B.S.1409 was published 
and they contain a number of abbreviations which conflict with the 
meanings given in the British Standard. Although appropriate changes are 
made, if practicable, when these specifications are revised it is 
unlikely that the amendment of conflicting symbols will be complete in the 
foreseeable future. The alternative meanings will be found in this 
Appendix and the correct ones should be easily understood from the 
context in the Test documents. 

3. The symbolic names for valve bases are in general those given by the 
British Radio Valve Manufacturers! Association. 

4. Subscripts in printed documents such as B.S.1509 and manufacturers! 
catalogues are usually printed slightly below the line of the print. This 
"dropping" of subscripts cannot be readily done with a typewriter; 
therefore, as Test Specifications are generally reproductions of typed 
papers, the symbols in this appendix are given with the subscripts on 
the same line as the main lettering. 

Appendix II, Page 1 



ABBREVIATIONS AND SYMBOLS  

B.S.1409 K1001 (pricy to adoption of BS 1409) 

A Ampere. Anode 
a Anode 

Al etc. First anode etc. (See Note 1, Page 8) 
Aa,Ab Anodes in a multiple valve (See Note 2, Page 9) 
AC Alternating current 
Ad Diode anode 
AF Audio frequency 

Ag Gas amplification in phototubes 
Ao Oscillator anode (See Note 3, Page 9) 

ASE Overall amplification in secondary emission amplifiers 
B Beam forming plates. Energy bandwidth of a receiver 

B Brightness in cathode-ray tubes 
b (Used as a subscript) Battery or other source 

B2A 2-pin base used on G.M. Counter tubes 
B28 2-pin base for photo-conductive cells 
B3A American Pee-Wee 3-pin base 

(See App. Iv, Drawing No. 28) 
B3B/A 
B3D 
B3D/F Transistor base with flying in-line leads 
830 3-pin in•-line lead glass base (See App. ry, Drawing No.10) 
B4 Original British 4-pin base (See App. IV. Drawing No. 5) 
B4A American 4-pin base used on CV398, CV2752, CV2814 etc. 

(See App. IV, Drawing No. 29) 
BLB 4-pin base for phototubes (See App. IV, Drawing No. 30) 
B4D American Super Jumbo 4-pin base with bayonet 

(See App. IV, Drawing No. 22) 
B1E 4-clip base for cathode-ray tubes 
B4F American Jumbo 4pin base (See App. IV, Drawing Bo. 23) 
Bc4 4-pin base with bayonet (See App. N, Drawing No. 41) 
B5 British 5-pin base (See App. IV, Drawing No. 5) 
B5A B5A/F base with leads cut short for insertion in a valveholder 
B5A/F 5-lead, in-line, subminiature base with flying leads 

(See App. I, Drawing No. 10) (Millard and M.O.V.) 
B5B B5B/F base with leads cut short for insertion in a valveholder 
B5B/F 5-lead button base with flying leads for subminiature valves 

(See App. I, Drawing No. 10) 
B5D American Giant 5-pin base (See App. IV, Drawing No. 33) 
B5E Alternative version of B5D (with metal shell) 

(Elmac and R.C.A., See App. rir, Drawing No. 34) 
B5F Alternative version of B5D (Millard and Phillips, 

See App. IV, Drawing No. 35) 
B50 B5G/F base with leads cut short for insertion in a valveholder. 
B5O/F American 5-lead, in-line, subminiature base with flying leads 
B5H 
B5H/F 5-lead, in-line, flat miniature base (Hivac) 
B5J 
B5J/F Pressed glass electrometer base (Millard) 

Appendix II, Page 2. 



B.S.1409 K1001 (prior to adoption of BS1409) 

B5K 5-pin Super Giant Base (Philips) 
B7 British 7-pin base (See App. DI, Drawing No. 5) 
B7A American Septar 7-pin base (See App. IV,Drawing No. 24) 
B7B 7-pin CRT base (E.M.I.) (See App. IV, Drawing No. 54) 
B7D American Medium Shell Giant 7-pin base with bayonet 

(See App. IV, Drawing No. 25) 
B7E/F American 7-lead, in-line, flat subminiature base 
B7G Small button miniature 7-pin base (See App.IV,Drawing No. 9) 
B7G/A Welded lead version of B7G base (S.T.C.) 
B7G/B Welded lead version of B7G base (G.P.O.) 
B7G/F B7G base with flying leads instead of pins 
B8A Rimlock 8-pin base with location boss 
88B 8-pin glass base 
B8D B8D/F base with leads cut short for insertion in a 

valveholder. 
B8D/F 8-lead circular subminiature base with flying leads 

(See App. I, Drawing No. 10) 
B8E 8-pin CRT base (Formerly E.M.8, See App. IV,Drawing No, 17) 
B8F American 8-pin base used cn 0/2519 (4X150 A)(See 

MIL-E-1 spec.) 
B80 8-pin locking-in base (See App. IV,Drawing No. 12) 
B8G/F B8G base with flying leads 
B9 British 9-pin base (See App. IV, Drawing No. 5) 
B9A 9-pin Novel base (See App. IV, Drawing No. 26) 
B9A/B Welded lead version of B9A base (G.P.O.) 
B9A/D B9 base with central exhaust tubulation (Mullard) 
B9A/F B9A base with flying leads 
B9B 9-pin base for vibrators 
B9G 9-pin glass base (See App. IV,Drawing No. 8) 
B9G/B Welded lead version of B9G base (G.P.O.) 
B10A 
B10A/A 10-pin glass base with welded leads (S.T.C.) 
B11A American 11-pin Sub -Magnal base (See App. IV,Drawing No.27) 
B12A American 12-pin Duodecal base (See App. IV,Drawing No. 39) 
B12B 12-pin spigot base (See App. IV, Drawing No. 16) 
B12D 12-pin side contact CRT base with key 

(See App. IV, Drawing No. 15) 
B12E B12A base with cap on spigot (See App. IV,Drawing No. 47) 
B12F 12-pin glass base for CRT (Electronic Tubes Ltd.) 
B120 12-pin glass base for CRT (E.M.I. Ltd.) 
B14A American Diheptal 14-pin base (See App.IV,Drawing No.40) 
B14B 14-pin pressed glass base for CRT (E.M.I. Ltd.) 
B15A3 3-pin base (formerly 3-pin Quindecal) used on CV339 

(See App. IV, Drawing No. 21) 
B15B 15-pin glass base (E.M.I., used on photcmultipliers) 
B22 Bayonet Lamp Cap (See App. IV, Drawing No. 14) 
BC4 Medium 4-pin bayonet base (See App. IV, Drawing No. 41) 

bp Beam forming plate 
C Capacitance (for associated circuits) 
0 Capacitance (for valve) 
C in (Input Grid to all electrodes except anode 

Cap.) 
C out (Output Anode to all electrodes except grid 

Cap.) Appendix II, Page 3. 



K1001 (prior t, adoption of BS 1409) 

C Capacitance, cathode, centigrade (°C) 
C -all Capacitance between cathode and all other electrodes 
Ca-all Capacitance between anode and all other electrodes 
Cac Anode to cathode capacitance (See Note 5, Page 9) 
Cae Capacitance between anode and all other electrodes except 

the grid 
Cag Anode to grid capacitance 
CC Internal conductive coating 
Cgc Grid to anode capacitance 
Cge Capacitance between grid and all other electrodes 

except the anode 
CK12 See 812D 

cf Switch, fixed contact 
CL3 3-clip base (See App. IV, Drawing No. 11) 
CL6 6-clip base (See App. IV, Drawing No. 18) 
CL7 7-clip base (See App. IV, Drawing Nc. 19) 

cm cm Switch, moving contact. Centimetre 
C.M.F. Cross-modulation factor 
CRT CRT Cathode Ray Tube 

c/s Cycles per second 
cw Capacitance, working 

Cx-all Capacitance between one X plate and all other electrodes 
Cxy Capacitance between one X plate and one Y plate 
Cy-all Capacitance between one Y plate and all other electrodes 

D D Distortion. Diode anode. 
d d (Used as a subscript) Diode. Deci- 

db Decibel 
DC Direct current 

pP Bandwidth 
D.F. Duty factor 

dia Diameter 
Dy Dynode 
EFC Equivalent foot candles 
E Earth 
EL4B Large-4-pin base 
EM8 8-pin base, new B8E (See App. IV, Drawing No. 17) 

eq (Used as a subscript) Equivalent 
ES Medium Edison Screw Base (See App. IV, Drawing No. 13) 

ESD ESD Electrostatic deflection 
ESF ESF Electrostatic focus 
ext (Used as a subscript ) (Extinction (Voltage) 

F Farad. Filament 
f(-) Filament terminal connected to negative side of supply 
f(+) F+ Filament terminal connected to positive side of supply 

Filament (emitting). Frequency 
f max Frequency limit, maximum 
f min Frequency limit, minimum 

0 Grid (See Note 4, Page 9) 
G1 etc. First grid etc. (See Note

. 
 4, page 9) 

01-all Capacitance between 01 and all other electrodes 
Gin etc. See Note 2, page 9 

gc gc Conversion conductance 

Appendix II, Page 4 
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B.S.1409 K1001 (prior to adoption of BS1409) 

GES Goliath Edison Screw base (See App. IV,Drawing No. 13) 
gm gm Mutual conductance. Slope 

Go Oscillator grid (See Note 3, page 9) 
Henry, Oersted. Heater 
Heater. (Used as a subscript) Hexode. Heptode. etc. 

HCT Heater centre tap 
het (Used as a subscript ) Heterodyne 

HF High Frequency 
Hg Mercury 

H.M.F. Hum-modulation factor 
hr Hour 
HT High tension 

I Direct current 
Ia Anode current 
Ia peak Peak anode current 

Iav Average value of the direct component of a complex 
current wave 

Ib Beam current (Cathode Ray Tube) 
IC Pin with an unspecified internal connection which must 

not be used for an external connection 
Ic Total cathode current 
Ie Cathode emission current 
IF Intermediate frequency 
If Filament current 
Ig, Igl Grid Current (See Note 4, page 9) 
etc. 

ign (Used as a subscript) Ignition (Voltage) 
Ih Heater current 
the Heater-cathode current 

in (Used as a subscript) Input. 
Inv (Used as a subscript) Inverse (voltage or current) 

Ins Insulation 
IO International Octal base. Now known as the Octal base 

with the symbol 0 or B8-0 (See App. IV, Drawing No. 2) 
Io No-signal current 
ipk Peak current 
I r.m.s. Alternating current (r.m.s.) 

Ish Internal shield or coating current 
K Kelvin. Boltzmann's constant 

k k Cathode. Kilo- 
ki Primary cathode 
k2 etc. Secondary cathodes of secondary emission valves 

kc/s Kilocycles per second 
kW Kilowatt 

(Used as a subscript) Total effective working load 
Inductance. Conversion loss in decibels 

L4 4-pin low loss base(See App. IV, Drawing No. 6) 
LF Low frequency 
LO Local oscillator 

Wavelength 
External conductive coating forming an integral part of 
the valve (e.g. metallizing, metal shell or can). 

Mega-. Meg-. Magnetic. Mutual Inductance of circuit. 

Appemdix II, Page 5 



B.S. 1409 K1001 (prior to adoption of BS 1409) 

Internal conducting coating. Mutual inductance of valve. 
Metra. Milli - 
Amplification factor. Micro- 
Microsecond 

mA Milliampere 
max Maximum 
Mc/s Megacycles per second 

MD MD Magnetic deflection 
MES Miniature Edison Screw base (See App. IV. Drawing No. 13) 

MF MF Magnetic focus 
Wm millimetres 
min. Minimum. Minute 
MO Mazda Octal base (See App. IV, Drawing No. 3) 

mod (Used as a subscript) Modulation 
M MegOhm 

NC Pin with no internal connection 
NIF Noise factor of I.F. Amplifier 
Nom Nominal 

NP No pin 
NR Noise factor of receiver 
NSE Secondary emission ratio, in S.E. Amplifiers 

0 Octal base. Formerly International Octal with the symbol 
I.0, (See App. IV, Drawing No. 2) 
chm 

out (Used as a subscript) Output 
P Power (for associated circuit) 
p Power. (Used as a subscript) Pentode. Pico- 

PB8 8-pin Bayonet base (See App. IV, Drawing Nu. 20) 

PEC Photoelectric cell. Photocell 
pdr Driving power 

pF Picofarad 
P.I.V. PDT Peak inverse voltage 
P.R.F. PRF Pulse recurrence or repetition frequency 

PS10 Spigot base (See B12B) 
PS12 Spigot base (See B12B) 

q (Used as a subscript) Tetrode 
R R Resistance of associated circuit 
✓ Resistance of valve. (Used as a subscript) Rectifier 

Ra Anode AC resistance or impedance 
Rad Radius 
Ref Reflector 

Res Res Resonator 
RF Radio Frequency 
R1 Load resistance 

r.m.s. RMS Root mean square 
RO I.F. Impedance of a mixer 

S S Sensitivity of cathode ray tube or photocell. 
s Internal shield 
SC SC Pin connection for the shell of certain metal valves. 

Side contact 
SC8 8-pin side contact base 

Appendix II, Page 6 



B.S. 1409 K1001 (prior to adoption of BS1409) 

Sec Second 
SES Small Edison Screw base (See App. IV,Drawing No. 13) 
Sh Internal Shield 

sig (Used as a subscript) Signal 
Sp Special 

stab (Used as a subscript) Stabilized 
sur (Used as a subscript) Surge voltage or current 

SWR Standing wave ratio 
Sx Deflection sensitivity of C.R. tube X-plates 
Sy Deflection sensitivity of C.R. tube Y-plates 
T Temperature. Target 

t (Used as a subscript) Triode. Fluorescent screen cr 
other target. Noise temperature ratio 

T bulb Bulb temperature 
THg Condensed mercury temperature 
T pin Pin temperature 
Trad Radiator temperature 
Tseal Eeal temperature 
tap (Used as a subscript) Tapping on filament or heater 
td Deicnization time 
thk Cathode heating time 
ti Ionization time 
tp pulse duration 
tsd Switching delay time 
tc TC Tcp contact. Tcp cap 

Tp Pulse duration 
T4 4-Pin metal shell base (See App. IV,Drawing No. 7) 
UHF Ultra high frequency 
USD12) American Diheptal base. Ncw B14A (See App. 
USD14) Drawing No. 40) 
USG5 American Giant 5-pin base with bayonet. Now B5D 

(See App. IV, Drawing No. 33) 
USG7 American Giant 7-pin base with bayonet. Now B7D 

(See App. IV, Drawing No. 25) 
USL4 American Large 4-pin base, (See CV1506 specification) 
USM4 American Medium 4-pin base, No. A4-9 (See App. IV, 

Drawing No. 48) 
USE4B American Medium 4-pin bayonet base. No. A4-10 

(See App. IV, Drawing Nc. 49) 
USM5 American Medium 5-pin base, No. A5-11 

(See App. IV, Drawing No. 50) 
USM58 American USM5 base with bayonet pin (See CV2595 

specification) 
USM6 American Medium 6-pin base. No. A6-12 

(See App. IV, Drawing No. 51) 
USM7 American Medium 7-pin base. No. A7-13 

(See App. IV, Drawing No. 52) 
USM11 American Magnal 11-pin base, Nos. B11 - 33 and B11 - 66 

(See App. IV, Drawing No. 45) 
USS4 American Small 4-pin base, No. A4 - 5 

(See App. IV, Drawing Nc. 48) 
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B.S.1469 K1001 (prior to adoption of BS14.09) 

USS5 American Small 5-pin base, No. A5-6 (See App. IV, Drawing 
No. 50) 

uss6 American Small 6-pin base, No. A6-7 (See App. IV, Drawing 
No. 51) 

USS7 American Small 7-pin base, No. A7-18 (See App. IV, 
Drawing No. 52) 

ussral American Sub-Magnal base. Now 811A 
(See App. IV, Drawing No. 27) 

V V Direct Voltage. Volt 
Va Anode Voltage 
Vao Oscillator anode voltage 
Val etc. First anode voltage, etc. 

Vav Average value of the direct component of complex voltage wave 
Vcc Internal conductive coating voltage 
Vf Filament voltage 
Vg Grid voltage 
Vg1 etc. First grid voltage, etc, (See Note 4, page 9) 
Vh Heater voltage 
Vhc Voltage between heater and cathode 
VHF Very high frequency 
Vht H.T. supply voltage 
VM Velocity modulated 
Vr Reflector voltage 

Vr.m.s. Alternating voltage (r.m.s.) 
Vsh Internal shield voltage 
Vt Target voltage 

Vpk Peak voltage 
W Watts 
Wa Anode dissipation, anode wattage 
Wg Grid dissipation 
Wgl etc. First grid dissipation (See Note 4, page 9) 

wr Wave retardation electrode 
X Reactance of associated circuit 
x Reactance of valve. Deflector electrode 

X1, X2 X-plates cf cathode ray tube 
Y1, Y2 Y-plates of cathode ray tube 

Admittance of associated circuit 
y Admittance of valve. Deflector electrode 
Z Impedance of associated circuit 

Impedance of valve 

NOTES 

1. Anodes are numbered sequentially along the direction of electron flow. When a 
C.R.T. specification allows for a given number of anodes and a design of tube is 
accepted which has no separate Al connection, the anodes will always be numbered 
as if, in fact, there were an Al. For example if a tube without a separate Al 
connection be accepted to a specification for a three anode tube, the final anode 
will be known as A3 and the focussing anode as A2. 
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2. When similar electrodes are equidistance from the filament, or occur in two 
or more identical structures they are differentiated by the addition of 
the letters "a" and "b". This rule applies to all electrodes, but does not 
hold for frequency changers. (See Note 3). 

3. In a self oscillating frequency changer valve which employs an independent 
grid and anode in the oscillator section, these are designated by the 
suffix o. 

4. Where a valve contains more than one grid, they are numbered Gl, 02, G3, 
etc., commencing with the grid nearest the filament or cathode. 

5. Cag, Cge, Cac are "direct" capacitances with the unmentioned electrodes 
earthed. 
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Max. Error Capacitance Range 

+0.0001 pf 
+0.0002 pf 
+0.001 pf 
+0.0C2 pf 
+0.01 pf 
+0.02 pf 
+0.1 pf 
+0.2 pf 
+1 pf 

0.001 pf - 0.005 pf 
0.005 pf - 0.01 pf 
0.01 pf - 0.05 pf 
0.05 pf - 0.10 pf 
0.01 pf - 0.5 pf 
0.5 pf - 1.0 pf 
1 pf - 10 pf 
10 pf - 20 pf 
20 pf - 100 pf 

JOINT SERVICE SPECIFICATION K1001 

APPENDIX III 

THE MEASUREMENT OF 

INTER-ELECTRODE CAPACITANCES 

Section 1. FOREWORD 

The capacitances referred to in the individual specifications for valves are the 
direct capacitances between two electrodes or between groups of electrodes excluding 
the capacitances between external base pins or connectors. Full details appear in 
Section II. 

The individual valve specifications usually specify the pin connection arrangements 
to be used for measuring the capacitances required. These connections will usually 
be referred to the three terminals of the bridge and will be designated HP, LP and E. 
These correspond to points B, C and D respectively on the diagram FIG. 1 in Section 2, 
Para. 2.1.4.1. 

1. The Bridge  

1.1. When the Radio frequency bridge described in Section 2 is used, the accuracy 
of measurement shall conform to the limits stated below. 
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1.2 Discrimination 

This shall be at least five times better than the accuracy of measurement on all 
ranges. 

1.3 Side Capacitance  

Side capacitance of up to 300 pf between either HP or LP terminal to earth shall 
not cause the accuracy of measurement to exceed the limits specified. 

1.4 Set Zero adjustment - This shall allow correction for at least 30% of each range 
without causing any change in the accuracy or discrimination as required by 1.1 and 
1.2. 

1.5 Approved reference standard capacitances may be used for checking the 
calibration of the bridge as and when necessary. 

2. Valve Bases Adaptors Sockets Shields and Top Caps 

These shall conform to the requirements of Section 2, Clauses 2.2, 2.3 and 2.4. 

SECTION 2  

MEASUREMENT OF DIRECT INTERELECTRODE CAPACITANCES 
OF ELECTRONIC VALVES  

Table of Contents 

2.1 Methods of tests 

2.1.1 Definitions  

2.1.2 Measurement of interelectrode capacitance of valves  

Tables of connections of electrodes 
Table I Receiving valves  
Table II Cathode Ray Tubes  
Table III - Gas Filled Valves  
Table IV - Photocells and Photomultipliers  
Table V High power valves  

2.1.3 Conditions of tests  

2.1.4 Capacitance Measuring Circuits  

2.2 Standard capacitance sockets including Table VI  

2.3 Standard shields including Table VII  

2.4 Standard cap connectors  
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Group ofi Electrode  
Valves t Connections 

General 
Types 

Cathode 
Ray 
Tubes 

Connect as 
specified in 
table of 
connections. 

ditto Post deflection 
accelerators 
(Intensifier 
electrodes) 

Parts left  
Floating, 
Capacity to  
other objects 
being kept  at 
a minimum. 

Connect to cathode. 

Ground those 
elements not 
common to unit 
under test. 

Connections of  
Elements  
other than 
Electrodes 

Connect to cathode 
(External shields, 
base sleeves which 
have internal 
connection, unused 
pins or leads) 

Metal Parts 

ditto. 

SCOPE 

This document covers the measurement of direct intereleotrode capacitances of 
valves in the following classes: Receiving Valves, Cathode Ray Tubes, Gas-
filled Valves, Photocells, Photomultipliers and High Power Valves. 

2.1 Methods of Tests  

2.1.1. Definitions  

In this document the following definitions will apply:- 

Element (of an Electronic valve). Any integral part of the valve that 
contributes to its operation and to which external connections can be made. 

Electrode (of an Electronic valve). A conducting element that performs one or 
more of the functions of emitting, collecting, or controlling by an electric field the 
movement of electrons or ions. 

Filament (of an Electronic valve). A hot cathode (usually in the form of a 
wire or ribbon) which is heated directly by current flowing in it. 

2.1.2. Measurement of interelectrode capacitances of valves 

The specified interelectrode capacitance shall be measured directly rather than 
derived from combinations of two or more individual capacitance measurements. 
In the measurement, elements to be excluded are connected to the reference ground. 
This is not to be confused with grounding or earthing in circuit applications. 
Valve elements shall be connected as follows unless otherwise specified:- 

Table Continued Overleaf 
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Group of 
Valves 

Multiple Unit 
,Valves such 
'as Diode—
,Triodes, 
,Triode—
,Pentodes, 
'multi—gun 
cathode ray 
tubes eto. 

Metal Parts 

Connect to cathode 
(External shields, 
base sleeves which 
have internal 
connection, unused 
pins or leads) 

Parts left 
Floating, 
Capacity to 
other object 
being kept 
at a minimum 

Connections of 
Elements 

other than 
Electrodes 

Electrode  
Connections 

Connect as 
specified ini 
table of 
connections 

Ground those 
elements not 
common to unit 
under test. 

,Valves with 
metal sleeve 

,not connected 
internally 

ditto Metal base 
sleeve 

ditto ditto 

In all cases when stating capacitance values, it shall be made clear which electrodes 
and elements are connected to the active terminals of the measuring equipment, and 
which are connected to the ground. This may be done either in words or symbols. 
Certain descriptive terms are used with the meanings assigned in the following tables. 

On all types, for elements terminated in two or more pins or leads, all such pins or 
leads shall be connected together. 

In those cases where two or more elements are internally connected, the combination 
shall be treated as the major element of the combination. For example, a suppressor 
grid internally connected to the cathode shall be considered the cathode in the tables of 
conhections. For directly—heated filament types, the filament is the cathode electrode. 
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Type of 
Valve 

Capacitance Measure Between 

Indirectly 
heated cathod a 

Heater-cathode Heater Cathode 

Diode Diode 
anode-all 

(a)  Anode Cathode + heater 
+ shields + metal 
parts, etc. 

(b)  Anode Cathode + heater 
+ shields + metal 
parts + other 
Units, etc. 

Diode 
anode-earth Diode-anode Cathode + heater 

+ shields + metal 
parts, etc. 

Diode 
cathode-anode Cathode Diode anode + 

heater + shields 
+ metal parts etc 

Coupling 
(between units) 

Diode anode Anode of other 
unit(s) 

Coupling 
(between units)! 

Diode anode Grid of other 
unit(s) 

Triode, 
I tetrode 

Inter- I 
electrode 

First 
specified 

Second specified 
electrode of 

I pentode (General) electrode I same unit 

Grid-Anode Grid Anode 

Input Grid Cathode + heater 
+ screen + 
suppressor + 
shields + metal 
parts, etc. 

Connect to 
Reference Ground 

All other elements, 
shields, metal 
parts, etc. 

Other units 

Other diode anode 

Other unit(s). 

All other 
elements, shields, 
metal parts, etc. 

All other 
elements, shields, 
metal parts, etc. 

All other elements, 
shields, metal 
parts, etc. 

All other elements, 
shields, metal 
parts, etc. 

Anode, diode, 
inactive unit(s). 

TABLES OF CONNECTIONS OF ELECTRODES FOR MEASURING 

DIRECT INTERELECTRODE CAPACITANCE 

Table  I -ReceivingValves  

/Table Continued Overleaf 
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Grounded- 1 Cathode-
Grid Types i Anode 

(heater 
grounded) 

Grounded- 1 Input 
Grid Types 1 (heater 

! grounded) 

Type of 
Valve 

Anode.-Earth 

Coupling 
(between 

units) 

Coupling 
(between 

units) 

Coupling 
(General) 

Electrode (1)1 Electrode 

Output 

Oridn  -earth 

(4) 

Capacitance 

Anode of one 
unit 

Specified 
electrode of 
one unit 

Cathode 

Grids 

Grid of one 
unit 

Cathode 

Anode 

Anode 

Measure Between 

Anode of other unit 

Anode of other unit 

Specified electrode 
of other unit 

Cathode + heater 
+ screen + 
suppressor + 
shields + metal 
parts, etc. 

Cathode + heater + 
screen + suppressor 
+ shields + metal 
parts + diode 
anodes + inactive 
units, etc. 

Cathode + heater 
+ screen + 
suppressor + shields 
+ metal parts + 
diode anodes + 
inactive units, etc. 

All other elements 
shields, metal 
parts, etc. 
connected to 
ground. 

Anode 

Grid + heater 
+ screen + 
suppressor + 
shields + metal 
parts, etc. 

Anodem 

All other elements 
Shields, metal 
parts, etc. 

All other elements 
shields, metal 
parts, etc. 

Anode, diodes, 
inactive unit(s). 

Grid 

All other elements 
shields, metal 
parts, etc. 

All other elements 
shields, Metal 
parts, etc. 

Grid, diode, 
inactive unit(s). 

Connect to 
Reference Ground 
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Type of 
Valve 

Connect to 
Reference Ground 

Capacitance Measure Between 

Mixer 

Grounded 
Grid Types 

Grounded 
Grid Types 

Grounded-
Grid Types 

Output 
(heater grounded) 

Cathode-anode 
(heater live) 
(2) 

Input (heater 
live) (2) 

Output 
(heater live)(2) 

Signal grid(1) -
anode 

Signal grid(2)-
anode 

Input (1) 

Input (2) 

Grids  -anode 
(4) 

Grids  -All 
(4) 

Output 

Anode 

Cathode + 
Heater 

Cathode + 
Heater 

Anode 

Signal 
grid(1) 

Signal 
grid(2) 

Signal 
grid(1) 

Signal 
grid(2) 

Grid
s 

Grid
s 

Anode 

Grid + heater + 
screen + 
suppressor + 
shields + metal 
parts, etc. 

Anode 

Grid + screen 
+ suppressor + 
Shields + metal 
parts, etc. 

Grid + screen + 
suppressor + 
shields + metal 
parts, etc, 

Anode 

Anode 

All other elements, 
shields, metal 
parts, etc. 

All other elements, 
Shields, metal 
parts, etc. 

Anode 

All other elements, 
Shields, metal 
parts, etc. 

All other elements, 
shields, metal 
parts, etc, 

Cathode, diodes, 
inactive unit(s). 

All other elements, 
Shields, metal parts 
etc. 

Anode, diodes, 
inactive unit(s). 

Cathode + heater, 
diodes, inactive 
unit(s). 

All other elements, 
Shields, metal 
parts, etc. 

All other elements, 
Shields, metal 
parts, etc. 

All other elements, 
shields, metal 
parts, etc. 

/Table Continued Overleaf 
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Type of 
Valve  Capacitance! Measure Between Connect to 

Reference Ground 

I All other elements 
:metal parts, 
shields, etc. 

;connected to 
ground. 

Coupling Signal grid Signal grid 
(1) (2) 

Electrode (1) Electrode 

1 

Converter ; Signal grid- 1 Signal grid 1MAxer Anode 
i mixer anode  

All other elements, 
shields, metal 
parts, etc. 

All other elements,. 
shields, metal 
parts, etc. 1 

R.F. Input i Signal grid JAll other elements, 

I 
ishields, metal 
:parts, etc. 
i 

i Mixer Output Mixer anode iAll other elements, 
shields, metal 

I

;parts, etc. 

i Osc. grid ;Osc. anode 
I i 

. 
1 

I 
Osc. grid !Cathode + heater 

. + mixer anode + 
I ; signal grid + 

shields + metal 
I ;parts, etc. 

I 
Osc. Output 1 Osc. anode i Cathode + heater 

1+ mixer anode + 
i 

1 signal grid + 
shields + metal 
parts, etc. 

All other elements, 
shields, metal 

I parts, etc. 

Osc. anode 
1 

I Osc, grid 

I Osc. grid-
Osc. anode 

1  Osc. Input 

Gridn  -anodem  Gridn  

(4) 

Gridn-All (4) j Gridn  

Anode  

:All other elements, 
Shields, metal 

.parts, etc. 

All other elements,I 
shields, metal 
parts, etc. 

Osc. Input : Osc. grid All other elements,' 
(3) 3 ; shields, metal 

parts, etc. 
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:Osc. Grid—
mixer anode 

(3) 

!Osc. Grid— 
All except 

,Cathode (3) 

I 
1 

Type of 
Valve 

, Capacitance i Connect to Measure Between 
Reference Ground • _ L 1 -, --- 

. 
Osc. Output 

(3) 
1 Cathode 
i 

. Heater + mixer 
i anode + Signal 

Osc. grid I 

I i I grid + osc. anode I 
. 1 + shields + metal 

I : parts, etc. . 

Electrode 

Grid
n 

 

- All other elements, 
shields, metal 
parts, etc. 
connected to 

- ground. 

' Cathode, filament 
shields and all 

1 other elements etc. 

iCoupling 

,Coupling 

,Electrode(1) 

'Gridn—earth 
(4) 

iOsc. grid—
!cathode (3) 

i (a) 

(b) 

1 
Osc. grid 

1 
1 

1 Osc. grid 

Osc. grid 

Osc. grid 

1 
1 I 

i 

1 Cathode : . All other elements, 
: shields, metal i 
1 • parts, etc. ,  . . • 

Cathode + heater 1 All other elements,! 

1 1 shields, metal 
i parts, etc. • 

! i 
= Mixer anode = All other elements, 

1 
i shields, metal 1 
parts, etc. I 1 i 1 

Mixer anode + i Cathode 
1 i signal grid +  

: osc. anode + I 1 
1 heater + shields 1 • 
; + metal parts, 
I etc. 

)sc. grid Signal grid 
! 

1 
)sc. Anode . Signal grid 

All other elements) 
shields, metal 
parts, etc. 

All other elements; 
shields, metal 
parts, etc. 

• 

Anode
m 

1 

Grid 1 !Anode —earth i Anode . Cathode, filament 
m ; 

m (4) : ' shields and all 
! other elements etc. . . 

See notes overleaf. 
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NOTES 

(1) The capacitance of an electrode is defined as the capacitance between one electrode 
and all other electrodes and metal parts connected to ground. 

(2) Measurements apply to grounded-grid types normally operating with radio frequency 
voltage between heater and earth in circuit applications. 

(3) Applies to converters normally operated with radio frequency voltage between cathode 
and earth. 

(4) The subscripts n or m identify the number of the grid or anode respectively. 

Table II -Cathode Ray_Tubes 

Magnetic 
deflection 
and focus, or: 

magnetic 
deflection, ! 
electrostatic ' 
focus 

Type of 
Valve 

1 Capacitance ; Measure Between 
Reference Ground 

!Cathode-All 'Cathode ,All other elements, 
shields, metal 

!parts, etc. 

Connect to 

Electrostatic 
i deflection 

and focus; 
symmetric 
deflection 

!Grid-All 

'Anode 1-All 

;External 
conductive 

!coating 

'Cathode-All  

IGrid 

l Anode 1 

External 
conductive 
coating 

Cathode  

:All other elements, 
ishields, metal 
'parts, etc. 

(All other elements, 
(shields, metal 
!parts, etc. 

- Final anode 

'All other elements, 
Eshields, metal 
parts, etc. 

!All other elements, 
shields, metal 
parts, etc. 

!Grid-All - Grid All other elements, 

! 
t 

1 !shields, metal 

i ;parts, etc. 
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Connect to 
Reference Ground 

Type of 
Valve Capacitance Measure Between 

1X1 -X2 

Y1 - Y2 

1 X1 - All 

X2 - All 

I Y1 - All 

I Y2 - All 

1 X1 - All 
except X2 

:X2 - All 
except X1 

1 Y1 - All 
except Y2 

, Y2 - All 
, except Y1 

Grid-All 

X2 

All other elements,' 
shields, metal 1 
parts, etc. 

All other elements4 
shields, metal 
parts, etc. 

All other elements, 
Shields, metal 
parts, etc. 

All other elements, 
shields, metal 
parts, etc. 

All other elements, 
shields, metal 
parts, etc. 

All other elements, 
Shields, metal 
parts, etc. 

All other elements, 
shields, metal 
parts, etc. 

I X1 

Y1 

X1 

Y1 

X2 

X2 

Y1 

:Grid 

parts, etc. 

All other elements,! Y2 
1 shields, metal 

parts, etc. 

All other elements,' X1 
shields, metal 
parts, etc. 

All other elements, Y1 
shields, metal 
parts, etc. 

All other elements,; 
;'shields, metal 

Electrostatic 
deflection 
and focus; 
asymmetric 
deflection 

X1 - All X1 i All other elements, 
shields, metal 
parts, etc. 

/Table Continued Overleaf 
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'All Valves Grid—anode ! Grid 

iGrid —earth Grid 

  

Type of 
Valve 

Capacitance 
Connect to 

Reference Ground Measure Between 

Y1 - All Y1 All other elements, 
shields, metal 
parts, etc. 

NOTES 

'or cathode ray tubes the post—deflection accelerator(s) (intensifier electrode(s)) 
.f present, shall float for all measurements, unless otherwise indicated. 

The inter—gun shield shall be considered an element of the gun being measured. 
When measuring the capacitance of any one gun of a multigun tube, all elements 
of the other gun shall be earth. 

(a) The grid (or modulator electrode) is called "Grid 1" in U.S.A.. 

(b) The anode 1 is called "Grid 2" in41.S.A., and so on. 

(c) The U.K. symbols Xl, X2, Y1, Y2 are equivalent to the U.S. symbols for 
deflectors (D1, D2, D3, D4) but do not relate to particular electrodes as 
do the U.S. symbols. 

Table III — Gas Filled Valves 

Type of 
Valve Capacitance 1 Measure Between Connect to 

iReference Ground 

; Anode i All other elements, 
shield, metal 
parts, etc. 

Cathode + heater Anode 
+ shield grid + 
shields + metal 
parts, etc. 

Anode—earth i Anode ! Cathode + heater Control grid 
+ shield grid + 

1  shields + metal 
parts, etc. 

!Shield grid i Shield Grid Anode 
I— Anode 

All other elements, 
1 shields, metal 
parts, etc. 

Shield grid Shield Grid Cathode + heater Anode 
— Earth + shields + 

!metal parts, etc. 
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Table IV — Photocells and Photomultipliers 

Measure Between Capacitance Type of 
Valve 

Connect to 
Reference Ground 

Cathode + shields 
+ metal parts, etc.: 

Anode 

Gas and 'Anode-cathode !Anode 
Vacuum Types : 

Gas and :Anode—cathode 
Vacuum Twin :(each unit) 
Types 

Cathode + shields 'Anode and cathode 
+ metal parts, etc.!of unit not under 

test. 

'Coupling = Cathode of 
`between units one unit 
(cathode to 
cathode) 

Anode of one 
unit 

Cathode of other iAll other elements, 
i unit ;shields, metal 

_parts, etc. 

Anode of other 
unit 

,Coupling 
:between units 
:(anode to 

anode) 

.All other elements, 
shields, metal 

- parts, etc. 

Anode 

Anode 

; Multiplier :Anode—All 
1 Types 

All other elements, 
• shields, metal 
- parts, etc. 

'All other elements, 
shields, metal 
-parts, etc. 

Last Dynode !Anode—Last 
:Dynode 

`Electrode 
(1) 

Electrode All other elements,. 
- shields, metal 
parts, etc. 
connected to 
ground. 

NOTE 

(1) The capacitance of an electrode is defined as the capacitance between one 
electrode and all other electrodes and metal parts connected to ground. 

Table V — High Power Valves 

Type of 
Valve 

Measure Between Capacitance Connect to 
Reference Ground 

Indirectly 'Heater—cathode Heater 
heated oathode! 
types 

Cathode All other elements, 
shields, metal 
parts, etc. (2) 

Anode Diode !Anode—All Cathode + heater . 
+ shields + metal 
parts 

Table Continued Overleaf 
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Capacitance 

Grid-anode 

Type of 
Valve 

Triode, 
Tetrode, 
Pentode 

Measure Between 

Grid lAnode 

Connect to 
Reference Ground 

All other elements, 
shields, metal 
parts, etc. (2) 

Anode 

Grid 

Input 

Output 

Electrode (1) Electrode 

Cathode-anode 
(grounded- 
grid) 

Cathode + heater 
+ screen + 
suppressor + 
shields + metal 
parts, etc. (2) 

Cathode + heater [ 
+ screen + 
suppressor + 
shields + metal 
parts, etc. (2) 

;All other elements,, 
shields, metal 

:parts, etc. 
;connected to 
ground (2) 

Grid 

Anode 

(a)  Anode - Cathode + heater All other elements, 
shields, metal 
parts, etc. (2) 

(b) .Anode =Cathode 'All other elements, 
shields, metal 

.parts, etc. (2) 

Input 
(grounded - 
grid) 

Cathode + Grid + screen 
heater =+ suppressor 

-+ shields + 
- metal parts, 
etc. (2) 

Anode 

Output -Anode .Grid + screen Cathode, heater 
(grounded- + suppressor + 
grid) 'shields + metal  . 

parts, etc. (2) 

lAll other elements, 
shields, metal 
parts, etc. (2) 

'Twin triode Coupling Grid of one Anode of other 
Tetrode, ' between units unit unit 
Pentode (grid to 

anode) 
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Type of 
Valve 

Capacitance' Measure Between 
Connect to 

Reference Ground 

1 Coupling 1 
between units 1 
(anode to I 

! anode) 

1 
i 

1 Coupling 
between units 1 

I (general) 

Anode of one( Anode of other 
unit ' unit 

Specified i Specified 
electrode of! electrode of 
one unit ' other unit 

All other elements, 
shields, metal 
parts, etc. (2) 

All other elements, 
shields, metal 
parts, etc. (2) 

NOTES 

(1) The capacitance of an electrode is defined as the capacitance between one 
electrode and all other elements and metal parts connected to ground. 

(2) For high-power vacuum types employing metal sleeve-type bases with the sleeves 
not connected internally to any base pin or electrode, the sleeve shall float 
for all measurements and shall not be connected to any measurement circuit as 
are other metal parts. 

2.1.3. Conditions of Tests  

2.1,3.1 For all valves, interelectrode capacitances shall be measured with the 
cathode cold and with no direct voltages present unless otherwise specified. 

2.1.3.2 For all valves, interelectrode capacitances shall be measured using the 
standard capacitance sockets and standard cap connectors described in Clauses 2.2 
and 2.4. The socket face plate on the standard socket shall be earthed. In 
those cases where the terminals do not fit the standard sockets or cap connectors, 
connections shall be made directly to such terminals by using flexible shielded 
leads. Shielding on the connecting leads shall be carried as close to the terminals 
as possible. Shielding between terminals shall be used, where necessary, in order 
to have the capacitance measurement exclude the capacitance between terminals outside 
the base or bulb, just as is done in the case of standard shielded sockets and cap 
connectors. 

Standard shields shall be used where specified. 

When used, cylindrical shields shall sit squarely on, and concentric with the 
capacitance socket. When both a shield and a cap connector are used, the cap 
connector shall be concentric with the opening of the shield. 

The dimensions and shapes of the standard shields have been selected to provide for 
maximum repeatability of measurement, ease of use, use on largest number of valve 
types to keep number of standard shields at minimum, and simple shield shapes that 
allow for maximum allowable variation in bulb dimensions. The standard shields do 
not necessarily provide therefore, the most perfect shielding for an individual 
outline. 
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2.1.3.3. All metallic objects and/or dielectric materials having a dielectric constant 
appreciably greater than air should be at such a distance from the valve under test that 
a change in the relative position between the object and the valve does not affect the 
capacity reading. This requirement does not apply to the use of the specified sockets 
and shields described in Clause 2.2 and Clause 2.3. 

2.1.3.4. For cathode ray tubes, in the measurement of capacitance between the internal 
and external conductive bulb coatings, connection shall be made to the external coating 
by means of a conductive ring, such as braided bare wire, wrapped around the bulb at a 
point approximately at the coating centre. If the external coating has been applied 
in a patch so that it does not extend around the entire bulb wall, connection will then 
be made by means of a finger contact located at the approximate centre of the coating. 

2.1.4. Capacitance Measuring Circuits 

The radio frequency bridge method and the transmission method as shown in 
Paragraphs 2.1.4.1 and 2,1.4.2 shall be the standard methods of measuring 
interelectrode capacitances with the exceptions that for the measurement of the 
"capacitance of an electrode", the substitution method, Clause 2.1.4.3. and for the 
measurement of cathode ray tube capacitances, the measurement on an impedance bridge 
operating at 1000 c/s shall also be considered a standard method. 

The first mentioned two methods are applicable throughout the usual range of 
valve capacitance, i.e. 0.0001 to 100 picofarads. In using these methods, the operating 
frequency shall be 0.4-5.0 x 106 cycles per second. The third method is applicable 
from 1-100 picofarads. 

2.1.4.1. Radio-frequency Bridge Method  

A bridge circuit for the measurement of direct interelectrode capacitances of 
a valve is shown by way of example in Figure 1. A stable oscillator, such as a 
crystal-controlled oscillator, supplies radio-frequency power through a closely coupled 
balanced transformer (T). Balance is indicated by a null-indicating device. For 
convenience the capacitors are ganged differentially so that increase of one capacitance 
is accompanied by an equal decrease of the other. Balance may then be effected by 
varying the two capacitance branches of the bridge until they are equal 
(when C

X 
c
1 
- C

2
). Then at balance 

Cx  = 2ACi = 2 AC2 

An advantage of the bridge over the transmission method is that the conductive components 
of the valve admittance due to insulation losses, getter deposits or other leakages, can 
be measured and balanced out independently of the capacitance reading. 

The effect of capacitance to ground is negligible as Point B is at a centre location in 
the bridge, where capacitance does not influence balance, and the capacitance, from C to 
ground is across a closely coupled low-impedance winding which does not affect the 
capacitance balance or the voltage applied to the bridge. 
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Fig. 1 (Radio Frequency-Bridge) Fig. 2 (Transmission)  

2.1.4.2 Transmission Method  

A circuit for measuring the direct interelectrode capacitance of a valve is 
shown schematically by example in Figure 24 The radio frequency 
oscillator voltage is attenuated according to the range desired. The current 
in the unknown valte capacitance is amplified and measured by a valve voltmeter 
or is measured by a compensation method. 

The amplifier input is attenuated In conjunction with the oscillator output so 
that the various ranges may be obtained. The oscillator-output -and 
amplifier-input attenuators may be operated from a common control and 
calibrated in convenient decade steps. It is to be noted that large 
capacitances are required across the input and output so that the effects of the 
valve capacitances shunted across the input and output is negligible. 
The device is calibrated by using a known standard capacitance or a resistor of 
negligible shunt capacitance whiehrokybe calibrated in position. It is 
necessary to shield the parts from one another to eliminate stray capacitances 
because there is no way of balancing them out with this method. (Errors may be 
introduced as a result of conductance in shunt with the capacitance being 
measured). 

2.1.4.3. Substitution Method 

This method is only to be used for measuring the "capacitances of an electrode" 
(See Note page10). Fig. 3 gives a circuit for the substitution method. 
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ose. 

Fig. 3 (Substitution)  

A stable oscillator u0SC", supplies radio-frequency power to the tuning circuit 
consisting of the coil L., the variable capacitor C1 and the calibrated variable 
capacitor C2. The circuit is tuned with capacitor C1 as indicated by the maximise 
reading of the voltmeter V. 

The capacitance Cx which is to be measured is then inserted in the circuit, and 
the circuit is again tuned for resonance, this time with the calibrated variable 
capacitor C2. The difference between the readings of C2 gives the capacitance 
Value of -ex. With this measurement groat care should betaken that stray 
capacitances to earth of the circuit proper are not altered by inserting the 
oapaoitance to be measured. Standard capacitance sockets mentioned as in Clause 
2.2 will therefore be used. 

2.2 Standard Cayacitance pockets  

2.2.1 R.F. Bridste and Transmission Method Sockets 

The following specifications shall be standard for capacitance sockets far the 
radio frequency bridge method and the transmission method for valves having 
bases indicated in Table VI. 

(a) The construction and shielding of capacitance sockets and leads shall be 
such that when the holes for the insertion of the base pins and the 
spigots or locating lugs are covered with a grounded, flat metal plate, 
the capacitance between any one socket terminal and all other socket 
terminals tied together does not exceed 0.00010 picofarad for receiving 
valves, 0.0050 picofarad for cathode ray tubes, and 0.0005 picofarad for 
all other types.-  A spigot or locating lug contact (Where present) shall 
be considefed as anoadditional socket terminal. 

(b) Holes for the accommodation of spigots or locating lugs shall have a 
maximum diameter stated in Table VI. 

(3) The diameter of the holes for the insertion of the base pins (See Fig.4) 
shall be limited to the values shorn in Table VI. The socket face plate 
shall be flat and shall have a minimum diameter provided complementary 
screening is present, so that when the holes in the socket face plate' 
are covered with a grounded flat metal plate, the capocitanee between all 
socket teminals tied together and an object simulating the inserted 
Valve, shall be less than the capacitance values mentioned in Clause 
2.24 (8). 
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(d) A thin insulating film with a maxim thickness of 0.010" (0.254 mm) may be 
permanently attached to the face plate of oapadtance sockets to provide 
insulation for ungrounded Shielding memberS. 

(e), The sodket shall be constructed so that the-base of the valve under test 
will seat on the face plate. 

CO Where a recess is specified on the standard drawing of a valve base, 
provision may be made for a projecting boss on the earth plate.' When this 
modified socket is used It shall be stated.,  The boss shall have dimensions 
compatible with the minimum size recess specified for the valve. (For the 
B70 type of base, the boss dimensions shall be 0.200" (5.080 mm) diameter 
maximum and 0418" (0.457 sin) height maximum). 

Fig. 4 fig. 5 

2.2.2. Substitution Method Sockets (Fie. 5)  

The following specifications shall be standard for capacitance sockets for the 
substitution method. 

(a) The socket face plate shall be flat and have a minimum diameter of 200 mm 
(7.87"), 

(b) The diameter of the hole provided for the passage of the pin of which the 
capacitance will be measured is twice the diameter of the holes for the' 
other pins as mentioned under (c). 
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(c) The diameter of holes provided for the pins of which the capacitance is not 
measured, corresponds with the maximum hole diameter as given in Table VI 
except for the B70 and 891 and BSA types for which the diameter is 2.0 um 
(0.078"). These dimensions are toleranced plus and minus 51. 

(d) The contact for the pin of Which the wapacitanee will be measured will have 
a construction as shown in fig.3.-io diminish the alteration of the 
capacitance of the socket due to the insertion of the Tares 

TABLET;  

Diameter of holes for insertion of base pins end diameter of 
socket face plate of capacitance sockets for various valve  bases. 

Symbolic 
Name 

Base 
Description 

=Mum ammeter iiiinnine 
(A) of holes for 
the insertion of 

base pins- , 

diameter 
(B) of socket 

face plate 

nalummi alemezer of boles for 
_spigots or 
loCationagsg_ 

Indbw- Inches , babes 
I2144 Medlin 4-pin base 0.250 3 
UStitiB Meaux 4-pin base 

with bayonet 
0.293 3 

,I015 Medium 5-pin base 0.250 3 
B8-0 Octal base 0.175 3 4930 
B9G 9-pin glass tase 0.093 3 0.500 
BEG 8-pin glass base 0.093 3 0.500 
B70 7-pin miniature base 0.075 2 1/2 
B8A 8-pin miniature baSe , NM 2 3/4 0.375 
B51 9-pin miniature base 0.075 2 3/4 
B12B 12-pin spigot base 0.25:1 3 1/2 0.700 

liagnal 11-pin base 0.175 3 0.500 
1314A , Diheptal 14-pin base 0.175 4 1.0 
B12A Duodecal 12-pin base _ 0.175 3 0.813 
B11A • Submagnal 11-pin base 0.175 3 0.503 
B3A Pee Wee 3-pin base 0.175 2 1/2 
B71 Septar 7-pin base 

For thin pins 0.093 
For thick pins 0.25) 

B5) Medium shell giant 06325 3 
5-pin base with 
bayonet 

B5E Giant 9.pin base with 
natal skirt 

0.325 3 

B5' Giant 5-pin base 0.325 3 
134 Jumbo 4-pin base 0.375 3 
13/11) Super Jumbo 0.375 3 

de
base with 
t ... 
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Figure No. 

6 

7 

8 

9 

10 

11 

12 

Shield No. 

1 

2 

 

4 

5 

6 

7 

ArTaloahle Valve Desorintian 

Valves with S70 base 

Valves with B9A base (Medium and short bulb) 

Valves with B9A base (long bulb) 

Valves with B8A base 

Valves with B5G/F and B7E/F base (r2iC3) 

Valves with B8D and B8D/F base 

Valves with B5B/P base 

2.3 Standard Shields 

Standard shields or owns shall be made as shown in Table VII. Material shall be 
copper, brass or an equivalent metal and shall have sufficient thickness to 
maintain shape under conditions of use. 

In using the receiving valve shields, the shielded top cap connector shall slide 
inside the dhield. 

It is reoommended that in future for any new receiving valves with parallel sided 
bulbs, the internal diameter of the shielding can shall be equal to the maximum 
diameter of the base or bulb and the length shall not be less thanthe overall 
seated height of the valve including tip or top cap. 

TAME VII  

Recommended shields for use in the 
measurement qf valve Capacitances.  

Appendix III Page 21 



  

A 

     

       

       

        

        

  

Zae ZJZ ////i 

    

      

        

        

        

        

        

        

        

rat . _ . inches millimetres 
I 

non. . max. min. nom, max. 

A 2 15/64 2 1 2 17/64 56.76 57.15 57.54 
D I  * 49/64  19.05 19.05 19.44 

Hati. A maximum radius of 3/32" (2.3 me) is allowable on 
all internal edge.% 

rtg.,6  Shield No.1  
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Ref. 
inches millimetres 

min.. max. min. nom. 

A 2 15/64 2 * 2 17/64 56.76 57.15 57.54 

D 7/8 , 7/8 57/64 22.22 22.22 22.62 

Note 1. A maximum radius of,3/32" (2.3 mm) is allowable on 
all internal edges. 

Fit.7  Shield No.2  
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Nerrir. A 6-1 
Jrrrri1L,I` r 1.1  

rcIzz F# J'  

1  

Ref. 
inches millimetres 

min. nom. VOX, min. - noels mei. 

A 2 63/64 3 3 1/64 75.81 76.20 76.59 

D 7/8 7/8 57/64 22.22 22.22 22.62 

Note 1.  A maximum radius of 3/324  (2.3 Tom) is allowable 
on all internal edges, 

Fixt8   
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Ref. 
millimetres Inches 

min. ma. max. min. nom. max. 
M. „...— 

A 77.5 78.0 78.5 3.052 3.071 3.090 
B 9.5 10.0 10.5 0.375 0.394 0.413 
C 4.0 4.5 5.0 0.158 0.177 0.196 
D 22.5 22.5 23.0 0.886 0.886 0.905 
E 2.0 2.5 0.079 - 0.098 

Note 1 A maxibum radius of 3/32 (2.3 mm) is allowable 
on all internal edges. 

Figm9 Shield No.4 
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Ref inches millimetres 
min now max min nom wax 

A 

B 

C 

0.415 

0.286 

1.1750 

0.418 

0.288 

10.541 

7.265 

44.450 
10.617 

7.315 

JOTS 

1 A maximum radius of 3/32"  (2.3m.m.) is allowable on all 
internal edges. 
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34.53 
10.211 

34.93 
10.287 

35.32 
10.363 

1 25/64 
0.408 

1 23/64 
0.402 

1 3/8  
0.405 

   

A 

        

           

             

             

             

             

             

             

             

             

   

z  

     

             

millimetres 
-- 

min. I nom. i Max. 
Ret. 

min. 

inches 

nom. max. 

D 
A 

Note 1. A maximum radius of 3132" (2.3 um) is allowable on all internal 
edges. 

Fig, i1 Shield No. 6  
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A 

             

Nort 1 

                 

                 

                  

        

.e z , ..r z IP 

  

          

          

          

                  

                  

                  

             

• 

  

               

               

                  

Ref. 
millimetres Inches 

min. nom. min. nom. 

A 
D 

34.0 
5.45 

IND 

— 
35.0 
5.55 

1.339 
0.2146 

MI 

SRO 

1.377 
0.2185 

Note 1. A maximum radius of 3/32" (2.3 ma) is allavable on all internal 
edges. 

Fig. 12 Shield No. 7 
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2:4. Standard Cap Connectors.  Standard Cap Connectors shall be made as shown 
in Fig. 13. 

crre 1. 

••••• 

Al 

N NOTE 

gu ITAeLE  
IN%) LATO I C. 

Fig.13. Standard Cap Connectors.  

CT3 (U.S. Ilediun Cap Connector) 

inches 
-----1 

mm 

ref. min. nom. max. min. nom. max. 

A 41/64 21/32 43/64 16.28 16.67 17.06 
B 0.556 14.122 
C 0.845 0.850 0.855 21.463 21.590 21.717 
D 1/2 12.7 

I 

CT2 (U.S. Small Cap Connector) 

ref. min. nom. max. MM. nom. max. 

A 7/16 29/64 15/32 11.12 11.51 11.90 
B 0.352 8.941 
C 0.745 0.750 0:755 18.923 19.050 19.177 
D 1/2 12.7 

/Table Continued Overleaf 
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CT1 (U.S. Miniature Cap Connector) 

ref. I min. nom. max. min. nom. max. 

A 5/16 21/64 11/32 7.94 8.33 8473 
B 0.242 6.147 
C 0.745 0.750 0.756 16.923 19.060 19.1'17 
D 1/2 

. . 
12.7 

. 1 

Note I. A thin Insulating Maw be placed on the surface indicated. 

Note 2. For 7 pin miniature valves with top caps, the standard cap connector/ 
cannot always be used. 
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N JOINT SERVICE SPECIFICATION K1001 

APPENDIX IV 

VALVE BASES AND CAPS 

1. GENERAL 

The Test Specification for a valve will state the type of base employed and will 
refer, as appropriate, to the relevant drawing in this Appendix. 

1.1. The drawings herein are marked "Illustrative" or "Mandatory". 

Illustrative Drawings are for bases which are in British Standard 
Specification BS448 and except where otherwise stated such bases shall satisfy 
the requirements of that Standard. The "Illustrative" drawings are given in this 
Appendix solely to assist in the recognition of types. 

Mandatory Drawings give the information to which the bases shall be tested 
for the valves concerned. 

1.2. Pins. In all cases dimensions for the positions of pins refer to the fixed ends. 
When the corresponding gauges are specified these dimensions are for information 
only and the pin dispositions shall be tested by using the specified gauges and not 
by any other methods of measurement. 

1.3. The inspection of base dimensions shall be made on a sampling basis 
(See Section 6) at Inspection Level D3 and AQL = 6.5%. 

1.4. Certain mandatory outline dimensions may be given in the Test Specifications 
by reference to Appendix I. 

2. PIN CONNECTIONS  

The Pin Connections will be given in tabular form in the individual test 
specification by showing pin numbers against electrodes. The numbers corresponding 
to the pins or contacts in each type of base will be given either in the Base Pin 
Numbering Drawing in this Appendix cr in the Individual test specification. As 
from the date4 of this issue of Appendix IV the symbols used will be those given in 
BS.1409: "Letter symbols for Electronic Valves". Test Specifications of earlier 
date may have other symbols. (See Appendix II) 

3. MATERIALS  

3.1. Moulded Bases and Caps shall be of approved materials (see below). The 
material shall be stable and posses a high surface resistivity and resistance 
to voltage breakdown. Bases and caps shall be capable of withstanding the 
treatment specified in paragraph 10.1 of this specification without injurious 
effect. The insulation resistance after this treatment shall be in accordance 
with the requirements of Section 10. 
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3.2. A list of approved moulding materials for bases and caps is given in 
Table I below. In addition to these materials ceramics are approved for 
incorporation in certain other bases, e.g. B4A, B4D and B4F. Contractors 
wishing to use other materials should submit samples to The Director, 
S.R.D.E. for test. In cases where the valve rating permits a voltage of 
1.0 kV or higher to appear between any two base contacts, the Approving 
Authority must be consulted before any change of base materials is made, 
even if the change is to another material in the list of approved 
moulding materials. 

3.3. Soldered connections shall be mechanically and electrically sound after 
withstanding the treatment specified in paragraph 10.1 of this specification. 

3.4e The contact surfaces of pins or side contacts etc. shall be of approved 
material. In the case of fabricated or moulded bases, the contacts, normally 
brass, shall be nickel plated to B.S. 1224 or silver plated to 070419 
unless the finish is otherwise specified in the individual test specification. 

TABLE I 

LIST OF APPROVED MOULDING MATERIALS 

Approved Moulding Materials 

---- 

Manufacturer 

Grade Colour 

X262/2 ) Natural Bakelite Ltd., 
X5283/3 ) Natural 12 Hobart Place, 
X5337 ) Natural London, S.W.1. 
15418 Natural 

A803 Natural James Ferguson & Co. Ltd., 
Lee Park Works, 
Prince George's Road, 
Merton Abbey, S.W.19 

3920 Natural British Resin Products Ltd., 
21 St. James Square, 
London, S.W.1. 
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4. CEMENT FOR BASING AND CAPPING  

The cement used for securing the bases and or cap to the bulb shall be of 
approved material (see Table 2) and the method of basing shall be such that the 
completed valve satisfies the requirements of Section 12 of this Specification. 

A list of approved cements for bases and caps and the method of use is 
given below. Contractors wishing to use other materials should submit samples 
to the Approving Authority for test. 

The cements in Table 2 cannot be used for certain photo tubes and a few 
other electronic valves as the requisite heat treatment would damage the tubes. 
For such valves other materials and processes may be used subject to approval. 
Special precautions will be required in the peAregIng to prevent moisture from 
affecting the cement joints. 

TABLE 2 

LIST OF APPROVED CEMENTS FOR BASING AND CAPPING  

Approved Cements 
, . 

Composed of:- Manufacturer 

G17146 keyed with Bostic 
1775 

G1746 
Bostic 1775 • 

Bakelite Ltd., 
12 Hobart Place, S.W.1. 

B.B. Chemical Co. Ltd. 
Ulverscroft Rd., Leics. 

Footscray JK5176 

PR1221 

MS996 

British Resin Products 
Devonshire House, 
Mayfair Place, W.1. 

British Paints Ltd., 
Crew House, 
Curzon St., W.1. 

Midland Silicones Ltd., 
19, Upper Brook St., 

London, W.1. 

Resin Capping Paste 2656 
(Spec. RV-X 004 18(E)) 
(used in conjunction with 
RV-X 004 22(1 or 
RV-X 01995(E ) 

Resin Capping Paste 26 
(Spec. RV-X 004 18/02(E)) 
Ethanol (Spec. NLN-X 000 06) 
Silicone Resin 
(Spec. RN-X 020 87(E)) 

N.V. Philips 
Gloeilampenfabrieken, 
Eindhoven, 
Holland. 

Resin Capping Paste 29. 
(Spec. RV-X 004 18/01) 

As for Resin Capping Paste 2656, 
except that more Ethanol is used to 
make the paste thinner for hand 
application. When baked, both 
pastes are the same. 

Resin Capping Paste 8 
(Spec:. RV-X 004 22(E)) 
(used in conjunction with 
RV-X 004 18(E)) 

Shellac (Spec. NLN-X 007 74/02) 
Levigated Chalk Dried 
(Spec. RV-X 004 92/09(E)) 
Dried Calcite 
(Spec. RN-X 004 92/15)) 
Diphenylenepropane Resin 
(Spec. LT-X 017 13/01) 
Methyl Ethyl Hetone 
(Spec. NLN-X o06 09) 

Cellodammar Capping Paste 
(Spec. RV-X 019 95(E)) 
1(used in conjunction with 
iKV-X 004 18(E)) 
) 

Cellodammar Resin Capping Paste 
(Spec. RV-X 019 94(E)) 
Isooropanol (Spec. NLN-X 016 00)) 
Silicone Resin (Spec. RN-X 020 87(E)) 

Stopper Paste, Black R99 
(Spec. RV-Z 600 41(E)) 
,Used as a finishing filler 
between edge of base and 
wall of tube. 

I 

Nitrosynthetic Paint R67, Black 
(Spec. RV-Z 051 12(E)) 
Kaolin (Spec. RN-X 004 97(E)) 
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METHOD OF USE  

G17146 Keyed with Bostic 1775  

The Bostic 1775  should be applied with a brush to the glass 
envelope of the valve before basing and the G17146 to the base. 
The valve is then based in the normal manner for 017146 cement. 

Footscray Cement  

(a) Mixing 

To make 1 lb. of Footscray Cement:— 

Mix 440 cubic centimetres (360 grammes) of JX5176 
to a tacky solution with addition of 68 o.p. 
methylated spirit. 

(ii) Add to the above 22 cubic centimetres (18 grammes) 
of prepared PR1221 rubber additive and mix. 

(iii) Add to the above 24 cubic centimetres (20 grammes) 
of silicon varnish'MS996. 

(b) Curing Time  

Approximately 10 minutes at 120°C cement temperature 
(not necessarily baking oven temperature). 

(c) Working Life  

It is recommended that this cement is mixed daily and 
used for a period not exceeding 10 hours after mixing. 

Philips Pastes  

Instructions for capping of bases and bottom outer screens 
for oscilloscope tubes are contained in N.V. Philips 
Specification RV-5-3-55/411(E) dated 26th MAY 1964. 

(i) 
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5 INDEX OF DRAWINGS  

The Drawings in Appendix IV are:- 

Drawing No. Drawing Title  

1.1, 1.2, 1.3, 1.4 Valve Base Pin Numbering. 

2 The Octal Base B8-0 (Illustrative) 

3 The Mazda Octal Base B8-MO (Illustrative) 

4 

5 British 4, 5, 7 and 9 Pin Bases (Illustrative) 

6 Special 4-Pin Low Loss Base (L4) (Mandatory) 

7 Transmitting Valve Base, 4-Pin Metal Shell (T4), 
(Mandatory) 

8 B9G Base. (Illustrative) 

9 B7G Base. (Illustrative) 

10. Valves with B3G Base. (Illustrative) 

11. 3 Clip Base (CL3). (Mandatory) 

12 B8G Base. (Illustrative) 

13 Edison-Type Screw Lamp Caps. (Illustrative) 

14 Bayonet Lamp Caps. (Illustrative) 

15 B120 Base. (Illustrative) 

16 B12B Base. (Illustrative) 

17 B8E Base. (Formerly Er18). (Mandatory) 

18 6 Clip Base (CL6). (Mandatory) 

19 7 Clip Base (CL7). (Mandatory) 

20 8 Pin Bayonet Base (PB8). (Mandatory) 

21 B15A3 Base (Formerly 3-Pin Quindecal), (Mandatory) 

22 B4D Base. (Mandatory) 

22A B4D Base Pin and Bayonet Position Gauge,(Mandatory) 

23 B4F Base. (Illustrative) 
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24 B7A Base. (Illustrative) 

25 B7D Valve Base. (Illustrative) 

26 B9A Base. (Illustrative) 

26A B9A Pin Straightening Tool. (Mandatory) 

26B B9A Pin Position Gauge. (Mandatory) 

27 B11A Base. (Illustrative) 

28 B3A Base. (Illustrative) 

29 B4A Base. (Mandatory) 

30 B4B Base. (Illustrative) 

31 B5A and B5A/F Bases. (Illustrative) 

32 B5B and B5B/F Bases. (Illustrative) 

33 B5D Base. (Illustrative) 

34 B5E Base. (Illustrative) 

35 B5F Base. (Illustrative) 

36 B8A Base. (Illustrative) 

37 

38 

39 B12A Base. (Illustrative) 

40 B14A Base. (Illustrative) 

41 Bc4 Base. (Mandatory) 

42 C11 Base. (Mandatory) 

43 SC8 Base. (Mandatory) 

44 

45 Magnal Base. (Mandatory) 

46 B8F Base. (Mandatory) 

47 B12E Base. (Mandatory) 
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48 American A4-5 and A4-9. (Mandatary) 

49 American A4.10. (Mandatory) 

50 American A5-6 and A5-11. (Mandatcry) 

51 American A6-7 and A6-12. (Mandatory) 

52 American A7-8 and A7-13. (Mandatory) 

53 American A7-14. (Mandatory) 

54 B7B Base (Mandatory) 

54A B7B Pin Position Gauge (Mandatory) 
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K 1001 APPENDIX ]I 

DRAWING No.I.1 
VALVE BASE PIN NUMBERING. 
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K1001 DRAWING No 1-2 APPENDIX 
VALVE BASE PIN NUMBERING 
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K 1001 APPENDIX rit 
DRAWING No 1.3 

VALVE BASE PIN NthABERING 

I 

(411) 
3 

CL3 

4 5 

3 e.•"—"%\ 

1 / 
2 It 

N.....,/ 6 

CL6 

, 
4 5 

1 1 
3 ii

-- 

2 1\ i  
.• AO. , 

7 
CL7 

2 3 
0 0 

10 04 

BC4 

6 
/----..*%. 

4iI ..1 
, 

3'. 11  

2 ‘,.....____.7 ii 

. 
-9 
0 

'40 05 
30 q 

0 •  

piss 

0 

(0 13  

CLII L4 

DEC.1955 K1001/AIVIDI•3 



KIOOI DRAWNG No 1.4 APPENDIX & 
VALVE BASE PIN NUMBERING 

c? 6 

1 0 04  

4 -5 AMERICAN AA4.9 

c? 1 

10 04  

AMERICAN A4-10 

03 
• 04  
10 os 

- AMERICAN 5 .11 

30 • 
0 d 
10 0• 

AMERICAN 66 IT 2 

30 o OS 

20 06 
10 07 

AMERICANffg:t AMERICAN 

30 • 05 
20 06 
10 07 

A7 -14 

K1001/AIV/D 1.4 DE C.1955 



T 
H 

i 

A B C 0 0 E F H J K I 

I•20 
2241 45.  12.70 II .10 14.22 7.811 2•I6 17.45 9-10 2.362 MAX 

(1) ( iii) (iv) (Vi) (v) (ii) 

11 
1.720 

•, 
1.313 I-167" I.06? 1.281" I.406" 

DRAWING SHOWS THE NUMBERING 
OF THE PANS AS SEEN FROM 
THEIR FREE ENDS. 

DIAMETER s‘te WILL BE ONE OF 
THE SIX LIMIT DIAMETERS 
SHOWN ON THE RIGHT. THIS 
DIMENSION IS THE MAXIMUM 
SHELL DIAMETER OF FINISHED 
VALVES AND IS TO ALLOW 
FOR DISTORTIONS, TOLERANCES 
ETC. 

NOMINAL 
DIMENSIONS 
1 N MM. 
EXCEPT 
WHERE OTHER-
WISE STATED. 

THE RELEVANT MAXIMUM 
DIMENSION IS QUOTED IN THE 
INDEX TO ELECTRONIC VALVES 
SPECIFICATIONS,THE AMENDMENT 
TO OCTAL-BASED VALVE 
SPECIFICATIONS AND THE 
APPROPRIATE INDIVIDUAL 
VALVE SPECIFICATIONS WHERE 
THESE EXIST. 

Ti  T I I I MAX 
i  ruil I/  RAD. 

7- 

4'01_1 

"H' DIMENSIONS TO BE ONE OF 
THE MAXIMUM SHOWN BELOW 

NOTE : REFERENCE 
SHOULD BE MADE 
TO LS. 448 FOR 

, FULL INFORMATION 

KI001 APPENDIX II 

DRAWING. N o. 2. 
THE OCTAL BASE B8-0 

ILLUSTRATIVE 

MARCH 1962 K100IAIV/D2 



M 

c L.- 

APPENDIX Br KI001 

DRAWING No 3 
THE MAZDA OCTAL BASE B 8- MO 

ILLUSTRATIVE 

DRAWING SHOWS THE NUMBERING OF THE PINS AS 
SEEN FROM THEIR FREE ENDS 

NOMINAL 
DIME NSK:NS 

A BC DEF 
.., 

CH 
, 

J K L MN P 

I.20 IN MM 
EXCEPT 
WHERE it WISE 

14.25 12. 8.8 HO MAX 2.30 10.2018.9:>2.36 

1 

27.75 43-M8.90 2'0 10.0 

NOTE 

REFERENCE SHOULD BE MADE TO B.S. 448 
FOR FULL INFORMATION 

LMOOTTAIVTD 3 DEC.ISW 



3.5 Season Cracking in Brass or Bronze Base Sleeves  

The test shall be applied to three unplated specimens. 

The specimen shall be cleaned from oil and grease and immersed 
in a nitric acid solution consisting of 40 volumes of nitric acid, 
S.G. 1.42 made up to 100 volumes with distilled water, until a clean, 
well pickled surface is obtained. On removal from the pickling bath, 
the specimen shall be washed in water avoiding staining. It shall then 
be completely immersed while wet in a 0.5% mercurious solution, main—
tained at 15 to 25°C, for 10 minutes, and then washed in water followed 
by alcohol or acetone. 

During this treatment the specimen shall not be subject to any 
rubbing or unnecessary pressure. 

It shall then be allowed to stand for 24 hours, after which the 
specimen shall be visually examined when there shall be no evidence 
of cracking. 

NOTE A stock of mercurious solution may be made from 100 c.c. of nitric 
acid, S.G.1.42 with 100g of mercurious nitrate crystals with distilled water 
added to make up one litre. One volume of this stock solution made up to 
20 volumes with distilled water will give a 0.5% solution. The solution 
must be fresh for each specimen, and in quantity equivalent to one litre 
per pound of brass or bronze in the specimen. 

April 1967 Appendix IV Page 2A 



t NOMPIAL 
DIMEN5IONS A B C 0 
DRC. 5.1 6.00 8.125 6.10 10- IS 
DRC . 5.2 6 00 8.125 6 . 10 10.15 

DRG 5.3 DRG 5.4  
87 B9 

NOMINAL 
DIMENSIONS 

A BC DEF 

DRC 5.3 9-10 12-0 11.12 7.94 2.19 4.5 

totilOMINAL 
MEN SONS  A B C 

DRC 5.4 34° 43° 26.0 

NOTES i. DRAWINGS %ON NUMBERING OF PINS AS SEEN FROM THEIR FREE ENDS 
AND THEIR NOMINAL SPACINCS. 

2. REFERENCE SHOULD BE MADE TO B.S. 448 FOR FULL INFORMATION. 

3. DIMENSIONS IN M M EXCEPT WHERE OTHERWISE STATED. 

K 1001 APPENDIX ir 

DRAWING No.5 
BRITISH 4,5,7 & 9. PIN BASES 

ILLUSTRATIVE 

DEC 1955 KI001 IWD 5.1-5 .4 



VIEW OF UNDERSIDE  

6—.Fittoos"—o4 

ms.16t. 
g NOR 

L 
SOLE 411 011 

1 
I 

P420  t .00i 

awn.. ••••••••• 

•SOt.003 
01101.11MILMME1=1.  

.71--,..11'  

IP  _......_L 

.1•711111 

I•mlit•oo 
( 

KI001 //C W/Dipl C Si DEC. 1946 
I 

APPEN 0 I X. lit KIOOI 

DRAWING No 6. , , 
SPECIAL 4 — PIN LOW LOSS BAKAL'', 

MANDATORY. 



••••-• • 
ALTERNATIVE 

Pdr.SHAPE OF SHELL. 
s 
s 
s 

VIEW OF UNDERSIDE. 
R 

4 PINS EQUALLY SPACED WITH 
CENTRES ON A PITCH CIRCLE 
DIAMETER OF 24.7 .T. 0.6 MM. 

SIDE VIEW. 

; 

Tr 
1. 

N 

R 
— 

DIMENSIONS. LIMITS 'IN MILLIMETRES 
MAX. MIN. 

2 8 S5 
I s 

N+ • 2 2 
4'6 47.5 

G 3.9 44 
48.5

t 
 56 

1.0 2,2 
T 9.5 
W 105 

r• MP 41110 WO 41m. ••• Inv INIM tie ••• .9 T =P. OW IMO dm. 0 vii. WIMP 

K1001 APPENDIX VI 
DRAWING No 7 

TRANSMITTING VALVE BASE, 4-PIN METAL SHELL#4) 
MANDATORY. 

DEC. 1946 K1001/A1V /0 



APPENDIX rf 
DRAWING N°8 

B 9G BASE 
ILLUSTRATIVE 

KIOOI 

THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THEIR FREE ENOS. 

NOMINAL 
DIMENSIONS IN 

 ABCDE F G 1.1L MN P Q 

wHIAMrig". anionisECEPT 21.0 20 20°  4cfr 45°  6.5 6.4 20 44 H 6.0 14.3 6.3 
STATED. X. /MIN. 

NOTES 
L THE SPIGOT MAY BE TAPERED OR PARALLEL WITHIN. THE LIMITS GIVEN. 
2. DIMENSIONS MEASURED FROM THE UNDER SURFACE OF THE BASE OR FROM 

THE TURNED-OVER SHOULDER IF PRESENT. 
3. IT IS PREFERABLE THAT THE ENDS OF THE PINS SHALL SE TAPERED ANDIO0ROUNDIEL 
4. REFERENCE SHOULD BE MADE 70 8.15.44841847 FOR FULL INFORMATION. 

K1001 /A IV/D8. DEC. 1946 



KI001 DRAWING No. 9 
B 7G BASE 

ILLUSTRATIVE. 

APPENDIX rE 

DIMENSIONS 

A 0- 28 IN. MAX 
B 0-0IS IN.MIN. 
C 0-187 IN. MIN. 
D 0.040 IN. NOM. 
E 0.375 IN. NOM. 
F 4S.  NOM. 
H O. 2221N. NOM. 
J 0- OM IN. MIN. 

NOTES 
NOTE 1. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED ENDS OF THE PINS. 

THE PIN DISPOSITION SHALL BE CHECKED BY MEANS OFA GAUGE AS SHOWN IN FIG.B7G/1.2., 8.5.448 
NOTE 2. THE TIPS OF THE PINS SHALL BE TAPERED OR ROUNDED. 
NOTE 3.• REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION. 

DEC.I9SII K1001/AB/ DO 



xi.  j-j147.  

) c VIEW AT T-Y 

Ts 

VIEW AT Y.:1'' 

A 

•- 

4\ vt- iv 
THE DIMENSIONS ON THE DRAWING FIXING THE POSITION OF 
THE PINS REFER TO THE FIXED ENDS OF THE PNS. 

.NOM. DIM 
N MM 
EXCEPT 
WHERE 
OTHERWISE 
STATED. 

ABC D E F G 

36.0 12.0 
MAX. 

5• 5 3.0 12.0 
MAX. 

1.0 0.8 

NOTE 
REFERENCE SHOULD BE MADE TO BS 448-1947 
FOR FULL INFORMATION. 

APPENDIX Di KI001 
DRAWING No 10 

VALVES WITH B30 BASE 
ILLUSTRATIVE 

K1001 /A IV/D10. DEC.1946 



SLEEVE IS PAXOLIN 
QUALITY 1.6 MM 

THICK. ENLARGED VIEW OF 
CUR APPROX 0.4 M M. 
THICK. 

1.0_____ F _14 

SEE NOTE 2 

SIDES TO CIRCUMSCRIBE 
A CIRCLE 3.75 MM. DIA. 

K1001 APPENDIX PI 

DRAWING Wel I. 
3 CLIP BASE (CL3) 

MANDATORY 

DIMENSIONS IN 
MM EXCEPT 
WHERE 
OTHERWISE 

A B C DE fi G H 

STATED  

S.5t043 PS MAX 4C4ANt I KX0.2 38011035.3:0.34.40.799010.75 

NOTES 
L THIS BASE IS DESIGNED FOR USE WITH PINS OF 4.2 MM. DIA. ON A P. C D . 

Of 60-6 I 0.2.5 MM. 
2. DIMENSION "A" REFERS TO THE SLOT IN THE PAXOLIN INTO WHICH THE 

CLIP IS FITTED. 

MAY 14445 KIOOVAIV/011. 



NOMINAL DIMENSIONS IN INCHES 
EXCEPT WHERE OTHERWISE STATED. 

A 0.687 J 0.235 MIN. Q 0.274 

B 0.080 K 0.015 MIN. S 1.179 
C 221/2°  L 0.156 MIN. T 0.50 
D 45° M 0.050 Z 0.030 MAX. 
F 0.262 N 0.307 O. 0.075 MAX. 
H 0.220MAX . P 0.534 I 0.040 MAX. 

I. DIMENSIONS HJLPOZ ARE MEASURED FROM THE SOLE OF THE 
BASE, OR THE TURNED OVER SHOULDER IF PRESENT. 

2. THE ENDS OF THE PINS MAY BE TAPERED OR ROUNDED. 

3. DIMENSIONS FIXING PIN POSITIONS REFER TO THE FIXED ENDS 
OF THE PINS. 

4. THE BOSS (DIMENSION 10 IS OPTIONAL 

S. REFERENCE SHOULD BE MADE TO B.S. 448 FOR FULL INFORMATION. 

11001 DRAWING No. 12. APPENDIX IV 

B8G BASE. 
ILLUSTRATIVE. 

DEC. 1956. K1001/AIV/D12. 



131 
E.40/45 

(GOLIATH) 
r-- --- - --- - ------1 
I DOTTED LINES 

I  
I INDICATE ALTERNATIVE/ 

I SHAPE OF CAP I 1 
I L I 

4111110 •••••••• MM. ••••••=LI/ ./Nina 

13.2 
E 27/35X 30 

(MEDIUM) 
Ir 

13.3 
E.271 28 
(MEDIUM) 

L —41.1 

13.4 
E.I4/23 x15 

h L 
(SMALL) 

—.I 

-.1 

I 3-S 
E 10/13 

(MINIATURE) 

K 1001 APPENDIX IQ 
DRAWING No.I3 

EDISON-TYPE SCREW LAMP CAPS 
ILLUSTRATIVE 

DRAWING L M C T G S 
NOM NOM NOM MIN. NOM. NOM. 

131 3 9 4 5 16 34.0 8.5 — 
13.2 30 3.5 10. S 22.0 — 7•S 
13-3 2 6 25-5 10.5 22.0 — 7.5 
13-4 I S 23.5 6 16.0 — 4 
13.S 9.3 13.5 3.75 S•5 — — 

NOTES:- 
I. REFERENCE SHOULD BE MADE TO MS. 98 1934 FOR FULL INFORMATION 
a. DIMENSIONS IN MM. 

DE C. 1946 (RETRACED DEC 1955) 1(3001 AIV/ D 131-13-5 



APPENDIX IV IC1001 

DRAWING N? 14 
BAYONET LAMP CAPS 

1LLUST RATIVE 

14.1 1 4.2 
B22 B I5d 

(NORMAL) (SMALL— DOUBLE CONTACT) 

N 

NOMINAL 

DIMENSIONS 

I N MM. 

ORG. 
N9  

A- C 0 Di L M 

, 

N 

14 1 21.95 1.S 6.5 8 -0 26.2 254 8-0 

14.2 15.14 I • S 6.2S 7.51 -- 17.5 7.0 

NOTE:— REFERENCE SHOULD BE MADE TO B s .52-1941 FOR FULL 
t NfORMAT ION . 

DEC 1847 



METAL 
CONTACTS 

C 

CENTRE LINE 
OF SLOTS 

DIMENSIONS 

INCHES • 
MIN. • MAX. NOM. 

A 2.751 2.822 
B 2.579 2.630 
C 0.495 0.535 
0 1.501 1.560 
E 1.031 1.093 
F 0.043 0.250 
G 30' 
H 0425 0.187 
J 24°  
K 300  
L  0.325 
M 0.22 0.26 
N 0.125 

NOTE L THE FACES OF THE METAL CONTACTS SHALL NOT LIE MORE THAN 002 IN. 
BELOW THE ADJACENT SURFACES OF THE MOULDING. 

NOTE2. REFERENCE SHOULD BE MADE TO BS.448 FOR FULL INFORMATION. 

1 

K1001 DRAWING No. 15 APPENDIX Ir 
BI2D BASE 

ILLUSTRATIVE.  

APRIL 1958 K1001/Argi 015 



KI001 DRAWING No.16 APPENDIX IY 

BI2B. BASE 
ILLUSTRATIVE. 

THIRD ANGLE PROJECTION 

NOMINAL DIMENSIONS IN MILLIMETRES 
EXCEPT WHERE OTHERWISE STATED. 

A 35.00 G 12.00 

B 3.00 H 11.85 

C 14.00 J 22.00 

D 13 . 73 K 30° 

E 2.00 L 15° 

F 1.78 

NOTES. 

NOTE L FOR THE 10 PIN VARIANT, PINS 6 AND 12 ARE OMMITTED. 
NOTE 2.THE DIMENSIONS FIXING THE POSITIONS OF PINS REFER TO THE FIXED ENDS OF PINS. 

THE PIN DISPOSITION SHALL BE CHECKED BY MEANS OF A GAUGE AS SHOWN IN FIG.BI2B/I.2 B 5448 
NOTE 3. DIMENSIONS AND GAUGES FOR PINS ARE SPECIFIED IN SECTION 6,13.5.448. 
NOTE A REFERENCE TO BE MADE TO 86.449 FOR FULL INFORMATION. 

DEC.19S9 K1001/AW DI6 



D"...-----..-------" F 

B PINS CONFORMING 
TO B. SS. 448-1947 
SECT. b (4) 

1, 

K1001 APPENDIX IV 

DRAWING No. 17 
BBE BASE (FORMERLY EMB) 

MANDATORY 

VIEW OF BASE FROM UNDERSIDE SHOWING THE PIN NUMBERINGS. 

DIMENSI NS  A B C D E F - G 
LIMITS MIN. 2.360 I • 95 1.3105 

SO°  
- 

20°  55°  1.0 IN 
INCHES MAX. 2.390 2.15 l•3145 

MARCH 1152 91001 / A IV / DI7 



APPENDIX IS1 KIOOI 

DRAWING N'I8 
6 CLIP BASE (CLES) 

MANDATORY 

ENLARGED VIEW 
OF GUP APPROX 
0 - 4 THICK 

SLEEVE AND END PLATE PAXOUN 
rt QUALITY I - 6 THICK. 

DIMENSIONSINA 
MM EXCEPT 

BC DE F G H J K L 

WHERE 5-5 1.5 4.0 11-0 57-0 55.5 20' 30' 4.75 4.75°16-35 
OTHERWISE 
STATED 

±0-13 MAX MAX ±0.2 ±0.5 ±03 ±0-75 i0-75 V3-25 W9.5 ±0-6 

NOTES 
I. THIS BASE IS DESIGNED FOR USE WITH PINS OF 4.2 MM. DIA. ON A P G.D. 

OF 60-6 ± 0-25MM. 
2. DIMENSION "A" REFERS TO THE SLOT IN THE PAXOLIN INTO WHICH THE 

CLIP IS FITTED. 
3 DRAWING SHOWS THE NUMBERING OF THE CONTACTS WITH THE BASE 

VIEWED FROM THE UNDERSIDE. 
10001/A1V/018 MAY 1948 
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SUES TO 
IRCUMSCRIBE 
A CIRCLE 
3.75 DIA. 

SEE NOTE 2 

VIEW Of SLOT IN 
DIRECTION OF ARROW 

ENLARGED VIEW 
OF CLIP APPROX 
0.4 THICK. 

J RAD. 
K RAD. 

L 

KIOOI 

DRAWING Nal9 
7 CL I P BASSRcfCL 7) 

MANDAT  

APPENDIX VI 

DIMENSIONS INA 
MM EXCEPT 

BC DE re H J K L 

WHERE 5.5 I•5 4.0 II-0 57.0 55.5 20e  30' 4.75 4.7516.35 
OTHERWISE 
STATED. 

1:0-13 MAX. MAX. ±0.2 ±.0.5 ±0.3 10.75 .75 d:0-25 K.:0254. -o.6 

NOTES  
I. THIS BASE IS DESIGNED FOR USE WITH PINS Of 4.2MM DIA ON A P.C.O. 

Of 60-6±0.25MM. 
2.DIMENSION "A" REFERS TO THE SLOT IN THE PAXOLIN INTO WHICH THE 

CLIP IS FITTED. 
3.DRAWING SHOWS THE NUMBERING OF THE CONTACTS WITH THE BASE 

VIEWED FROM THE UNDERSIDE. 

14 
SLEEVE AND END PLATE PAYCLIN "CrQUAIJTY 1.6 THICK 

MAY 1948 KI001/A I V/DI9 



APPENDIX X KI001 

DRAWING N? 20 
8 PIN BAYONET BASE (PB8) 

MANDATORY 

i ....,ilit,_ HOLES IN PINS TO 
BE POSITIONED 

e I-  
 RADIALLY 

U f 

B 

1 

:A 

4#0. 
*. 

• 

. v
* 

46. 

 

,-. . 

7 

: 

E PCD 

I ......_.....:.____4_____t__ 
ION Vo' 

DRAWING WOWS Ttic NU64)IERIN9 OF J INS AS SUM' FR 4,T14E111 FRED ENDS. 
DIMENSIONS A IS C 0 

r 
C F 0 NJ iti.A1 

LIMITS 
IN 

MM. 

ANN. S0.3 37.9 3-57 2.28 
4444 

4.66 6.25 .3.07 3.07 
45 4° 

MAX SO.S 38.1 4.07 2.48 4.86 6 43 3.77 3.27 



PINS 3 IN No. 2-3601A. 
ON 58.02,25 P.C.D. 
FCIR TOLERANCES SEE 
SECTION 58-0/1.1 
BS446.  

3•9t • 

74-5PAW.  

33.0 
•5 MAX. 

465t.25 DIA 

 Atr.Arm!, 
pl.-T-4 .10 

26.0t-15 20-0 ts 

K 1001 
DRAWING No 21 

APPENDIX IV 

B15A3 BASE (FORMERLY 3-PIN QUINDECAL) 
MANDATORY. 

ALL DIMENSIONS IN MILLIMETERS. 

1(1001/AIV/ D21 DEGAS SS 



K 1001 APPENDIX BE DRAWING No. 22 
B40 BASE 
MANDATORY. 

THIRD ANGLE PROJECTION 

MARCH 1954 K 1001 /A 19/D22 

THE MILUMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS 
DIMENSIONS 

REF INCHES DEGREES MLUMETRES NOTES 
MIN NOM MAX NOM MIN NOM MAX 

A 
-in  

- 2 
= - = 71/4 = 2 
- 1.000 - - - 5-40 - 2 

0 0- 575 - - -- 14. 61 .-•• - 
E 0.184 0.187 0.190 - 4.68 4.75 4.82 
F - - 0.260 - - - 6.80 
G 2-177 2.198 2.219 - 55.30 55.83 56.35 
H - I.438 - - - 36.53 - 
J - - 0073 - - - 1.85 
K - 2.125 - - - 53.98 - I 
L - - 0.718 - - - 18.23 I 
M 1.526 1.546 1.566 - 38-8 39.25 39.75 I 
N - - 0082 - - - 2.08 
0 0.079 0094 0109 - 205 2•4 2•75 

NOTES 
I. THE DIMENSIONS K,L,AND M MAY BE INCREASED BY 0-060 IN.(1.52 m.m)MAX FOR SOLDER. 

2. THE DIMENSION FIXING THE POSITIONS OF PINS REFER TOTHE FIXED ENDS OF THE PINS, 
AND ARE GIVEN FOR INFORMATION ONLY. THE PIN DISPOSMON SHOULD BE CHECKED BY MEANS 
OF THE GAUGE SHOWN ON DRG No. 22 A 

3. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THEIR FREE ENDS. 

4. THIS BASE 15 THE AMERICAN SUPER JUMBO, JETEC TYPE A4 -18. 



THIRD ANGLE PROJECTION 

• 

SECTION X -X 

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS 

DIMENSIONS 

REF 
INCHES DEGREES MIWMETRES 

NOTES 
MIN NOM , MAX NOM MIN NOM MAX 

A - I.000 - - - 25.40 - 
B 0.206 O 2065 0.207 - 5.234 5.244 5256 1 
D - 0.281 - - - 7- I 37 - 
E - 0.375 - - - 9.525 - 
II 1.1 1 0 I. 1 10 I. II 5 - 28.195 28.195 28.320 
J 0.087 0.0875 0.088 - 2.210 2.222 2.234 I 
K - 0687 - -- -- I7.45 - 
L - I. 5 - - - 38.1 - 

M - 0 312 - - --- 7.92 - 
N -- O 5 - - - 12.7 -. 

NOTES 
I. HOLES B AND SLOT J HAVE POSMONAL TOLERANCE ZONES 0.001 IN. (0-025m m 

DIAMETER AND 0.001 IN. (0.025 m.m )WIDE RESPECTIVELY. DATUM-FACE P. 

2. THE VALVE SHALL SEAT INTO THE GAUGE UNDER ITS OWN WEIGHT 

APPENDIX IV DRAWING No.22 A K 1001 

B 4 D BASE PIN & BAYONET POSITION GAUGE 

MANDATORY. 

K1001 /A 137/022 A MARCH 1954 



THIRD ANGLE 
PROJECTION. 

NOMINAL DIMENSIONS IN INCHES 
EXCEPT WHERE OTHERWISE STATED 

A I.854 H 0.082 MAX. 

B 1:670 J 0.094 

C I • 395 K 0.688 

D 0.320 MAX. L 0.971 

E 0-030MAX. M 0.260 MAX. 

F 0.250 M1N. N 0.187 

G 1.165 P 45°  

NOTES. 

I. DIMENSIONS 8,0 AND G MAY BE INCREASED 0.060 WI. MAX. FOR SOLDER 
ON THE ENDS OF THE PINS 

2. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS VIEWED FROM 
THEIR FREE ENOS. 

3. REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION. 

K 1001 DRAWING NO. 23 APPENDIX if 

B 4F BASE 
ILLUSTRATIVE 

MARCH 1954 X1001 /AN/D23 



THIRD ANGLE 
PROJECTION. 

KI001 DRAWING NO. 24 APPENDIX IV 

8 7 A BASE 
ILLUSTRATIVE 

DIMENSIONS 

A 0.4381N. NOM. 
B 0.0591N. NOM. 
C 0 .375 IN. MAX. 
D ZERO MIN. 
E • 312 IN. MIN. 
F I • 000 IN. NOM. 
G 0.125 IN, NOM. 
H 26° NOM. 
J 52° NOM. 
K 510  NOM. 

NOTES. 

I. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED END 
OF THE PIN. 

2. THE TIPS OF THE PINS SHALL BE TAPERED OR ROUNDED. 
3. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THEIR 

FREE ENDS. 
4. REFERENCE SHOULD BE MADE TO 85448 FOR FULL INFORMATION. 

MARCH 1954 K1001/0E/D24 



THIRD ANGLE PROJECTION 

K1001 DRAWING No.25 APPENDIX 17, 

B70 VALVE BASE 
ILLUSTRATIVE. 

NOMINAL DIMENSIONS IN INCHES 
EXCEPT WHERE OTHERWISE STATED 

A 2467  J 0-094 

B I - 875 K 0.125 

C 1.338 L 0.156 

0 0•562 MAX. M O-195 MAX. 

E 0-0.65 MAX. N 1.000 

F 0.450 MIN. 0 SI°  NOM. 

G I • 230 
I 

P 52°  NOM. 

H 0.082 MAX._  Q 26°  NOM. 

NOTES 

I. DIMENSIONS B,I) AND G MAY BE INCREASED BY 0- 030 IN. MAX. 
FOR SOLDER ON THE ENDS OF THE PINS 

2. THE DIMENSIONS FOR THE POSITION OF PINS REFER TO THEIR FIXED ENDS. 

3. THE ENDS OF PINS MAY BE ROUNDED OR TAPERED. 

4. THE DRAWING SHOWS THE NUMBERING OF THE PINS VIEWED FROM THEIR FREE ENDS. 
S. REFERENCE SHOULD BE MADE TO 85448 FOR FULL INFORMATION. 

APRIL 1958 
KI001/A 8/D25 



K 1001 DRAWING No.26 APPENDIX fit 

89A BASE 

ILLUSTRATIVE. 

THIRD ANGLE PROJECTION 

DIMENSIONS 

A 0-28 IN. MAX. 

9 0-0151N. MIN. 

C 0.187 IN. MIN. 

0 0.040 IN. NOM. 

E 0.468 IN. NOM . 

F - 36°  NOM. 

NOTES 

I. THE DIMENSIONS FIXING THE POSITIONS OF THE PINS REFER TO THE FIXED ENDS. 

2. THE 'TIPS OFTHE PINS SHAU.111 TAPERED OR ROUNDED 

3. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS VIEWED FROM THEIR FREE ENDS. 

4. REFERENCE SHOULD BE MADE TO 86448 FOR FULL INFORMATION. 

MARCH 1964 MOW/A8/026 



THIRD ANGLE PROJECTION. 

X 

A 

Z 

 L  

SECTION ON XX' 

MILLIMETRE DIMENSIONS ARE DERIVEDF 

X.  

Z' 

REF. 

DIMENSIONS 

NOTES 
INCHES DEGREES MILLIMETRES 

MIN. NOM. MAX. NOM. MIN. NOM. MA X. 
A 0150 — — — 19.05 — — 
B 065 — — — 16- 5 I — — 
C— 0.25 — — — 6.35 — 
0 — O.4 — — — 10.2 — 
F 0.875 0.875 0.880 — 22.225 22.225 22450 283 
G 0048 0048 00485 — 1.219 1.219 1-2 3 2 2 
H — — — 36 — — — 
J 0.124 0.124 0.125 — 3.15 3.15 3'17 
K — 0.468 — — — 11.887 -- 
L — I-I 25 — — — 2958 — 
M - 0.125 — — — 318 — 3 
P 0.373 0.375 0.375 — 9.474 3.525 9.5E5 NOTES  

I. BEFORE GAUGING,THE PINS ON THE 89A BASE 'MAY REQUIRE STRAIGHTENING IN THE TOOL SHOWN ON 
DRAWING NO. 26 A . 

2.THE HOLES G HAVE POSITIONAL TOLERANCE ZONES 00008 IN.(0.02 lam? DIAMETER. DATUM—FACE N. 
CYLINDER F SHOULD HAVE A CONCENTRICITY TOLERANCE OF 0.005 IN 0.123rn in). 
DIAMETER. DATUM—GROUP OF HOLES G. 

3.THE PILLARS SHOWN ON THE GAUGE ARE PROVIDED TO CHECK THAT THE VERTICAL SIDES OF THE 
BULBS ARE SENSIBLY AT RIGHT ANGLES TO THE SOLE OF BASE. 

4.THE VALVE SHALL SEAT INTO THE GAUGE UNDER ITS OWN WEIGHT. 
5. DIMENSIONS, MOUNTING METHOD, MOUNTING FLANGE, ETC.,BELOW PLANE 1-1' ARE OPTIONAL, 

PROVIDED ADEQUATE SPACE IS LEFT FOR THE PROTRUSION OF THE PINS. 

K1001 DRAWING NO. 26B APPENDIX IV. 

09A PIN POSITION GAUGE 
MANDATORY. 

MARCH 1954 K 1001 i A IViD 2613 



T NIRO ANGLE PROJECTION 

NOMINAL DIMENSIONS IN INCHES 
EXCEPT WHERE OTHERWISE STATED 
A 0.560 MAX. H 0.750 

B 0.480 MIN. J 0.085 
C 0.308 K 3280 
0 0.048 L 16 4/11 
E 0.093 M 0.050 MAL 
F 0.035 MAX. X 0.340 MIN . 

G 0.437MAX. Y 0.135 MAX. 

NOTES. 

I. DIMENSIONVIAAY BE INCREASED BY 003IN. MAXIMUM FOR SOLDER. 

B. THE DIMENSIONS FIXING THE POSITIONS OF PINS REFER TO THE FIXED END OF THE PIN. 

3. ANY PROJECTIONS ON THE UNDER SURFACE OF THE BASE OTHER THAN THOSE SHOWN, SUCH AS A RN, 
SHALL HAVE A HEIGHT NOT EXCEEDING 0.020IN. 

4. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THEIR FREE ENDS. 

S. REFERENCE SHOULD BE MADE TO 85448 FOR FULL INFORMATION. 

K 1001 DRAWING No27 APPENDIX 

B OA BASE 

ILLUSTRATIVE. 

DEC K1001/AN/027 



10001 DRAWING N9 28 APPENDIX riz 
B3 A BASE. 

ILLUSTRATIVE. 

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH 
DIMENSIONS. 

REF. 
INCHES MILLIMETRES 

NOTES MIN. NOM. MAX. MIN. NOM. MAX. 
A - 0.344 - - 8-74 -  - 

0-610 - 0.656 15.50 ---5  16.6 - 
--- 0.243 --- -- 6.17 - - 

D - - 0-135 - - 3.42 - 
0-090 0-093 0-096 2-2136 2.362 2-438 - 
- - 0.045 - - 1.14 ---. 

1

. 

 

•-• 0500 - - 12.7 - - 
- - 0447 - - 11.35 1 

J 0-340 - - 8.6 4 , - - _ - 
K - 0.937 - - 23.8 - ' 
L - 0122 - - 3-t - _ - 

NOTES. 
I. ON THE FINISHED TUBE ADD 0.030 IN. (0•76mm) FOR SOLDER. 
2. THE DISPOSITION OF THE PINS SHALL BE CHECKED BY MEANS Of THE 

GAUGE SHOWN IN fig. B3Ail.2., 8.5.448. 
3. THE DIMENSIONS ON-THE DRAWING FIXING THE POSITIONS OF THE 

PINS REFER TO THE FIXED ENDS OF THE PINS. 
4. REFERENCE SHOULD BE MADE TO B8443 FOR FULL INFORMATION.  

DEC.1955 K I 0011A 1V/D 2 13 
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E 

K1001 DRAWING No 29 APPENDIX II 
B 4A BASE 

MANDATORY 

THE MILUMEIRE DIMENSIONS APE DERIVED FROM THE ORIGINAL IN04 DIMENSIONS 

REF 
DIMENSIONS. 

NOTES 
INCHES DECREES MLLIMETRES 

MIN. NOM. MU NOM MN NOM MAX 

A 0-328 8-33 
s 0.413 0-423 0-433 1010 1014 10-98 
C 0040 1.01 
D 0-153 0.187 0191 4.65 475 445 
E 0.240 0.250 0.260 6-10 635 6.60 
F 0-171 0187 0.203 4-36 475 5.14 
G 1.788 1413 1 413 48-42 46.04 46 04 
H 0-324 0-344 0-364 8-25 8-74 9.20 
J 0.383 9.75 
K 0.187 4.75 

KIOOI/A IV/D29 DEC.I9S6 



K1001 DRAWING NO. 30 APPENDIX DI 

848 BASE. 
ILLUSTRATIVE. 

DIMENSIONS IN 
INCHES 

A 0.362 NOM 
B 0.333 NOM 

C 0.090 NOM 
D O•122 NOM 

E 0 *040MAX. 

NOTES 

I. DIMENSION 9 MAY BE INCREASED BY 0.031N MAX. FOR SOLDER 

2. REFERENCE SHOULD BE WOE TO 95448 FOR FULL INFORMATION. 

DEC.1986 KI001/A 171)30 



THE INCH DIMENSIONS ARE DERIVED FROM THE ORIGINAL MILLIMETRE 
DIMENSIONS EXCEPT WHERE STATED. 

REF 

DIMENSIONS 

NOTES INCHES :DEG 4 MILLIMETRES. 
MIN NOM MAX NOM MIN NOM MAX 

A - - 0400 - - - 10.16 3 
B 0.078 - 2.0 1 - 

CI 1 • 5 - - - 31.75 - - 2 . 3 
C2 0-169 0.2000-231 - 4.30 5.08 5.85 2. 3 

D 0.032 - 0.061 0.80 1 .55 - 
E - 0- 2 91 - - - 7 • 4 — 

0-0134 -019 
aLs2gfzLiAgAAA___h__ 

0.34 0-48 C - - - NOTES. 
I.WIRES SHALL BE TINNED EXCEPT FOR DIMENSION B. 
2:THERE ARE TWO VERSIONS OF THIS BASE B5A/F HAS LONG WIRES, B5A HAS 

SHORT WIRES. 
3.THESE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE INCH ORIGINALS. 
4.THE MILLIMETRE NOMINAL OF THIS DIMENSION IS DERIVED FROM THE ORIGINAL 

INCH NOMINAL DIMENSION. 
5.THERE IS A RED SPOT ADJACENT TO PIN I. 
G.REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION. 

KIOOI DRAWING No. 31 APPENDIX DI 

B5A and B5A/F BASES 

ILLUSTRATIVE . 

K 1001/A1WD 31 APRIL 1958 



THE INCH DIMENSIONS ARE DERIVED FROM THE ORIGINAL MILLIMETRE DIMENSIONS. 

REE 
DIMENSIONS 

NOTES INCHES DEG? MILLIMETRES 
MAX _ MIN NOM MAX NOM MIN NOM 

A I.5 — 32 — — — 
B — 0091 — — — 2-3 — 
C — Dow - - - o•4 — — 
D ----• — — 60 — — 
E — 120 — _ — 

NOTE 

I. REFERENCE SHOULD BE MADE TO 8S448 FOR FULL INFORMATION. 

KI001 DRAWING No.32 APPENDIX & 

B5B and 13513/F BASES 

ILLUSTRATIVE. 

APRIL 1958 K1001/A1V/D32 



KIOOI DRAWING No. 33 
85D BASE. 

ILLUSTRATIVE. 

APPENDIX Ty 

NOMINAL DIMENSIONS IN INCHES 
EXCEPT WHERE OTHERWISE STATED 

A 30°  J 1.750 

B 60° K 0.073 MAX. 

C 90°  I_ 2.487 
0 1.250 M 0.740 MAX. 

E 0.575 MIN. N 1.576 

F 0.187 0 0.082 MAX. 

G 0.260MAX. P 0.120 

H 2.165 

NOTES 

I. DIMENSIONS L,M AND N MAY BE INCREASED BY 0.03 INCH MAX. FOR SOLDER. 

LYME DIMENSIONS FIXING THE POSITIONS OF THE PINS REFER TO THE FIXED END OF THE PINS. 

1. REFERENCE SHOULD BE MADE TO 85448 FOR FULL INFORMATION. 

K101011A1V/033 DEC. 1856 



X1001 DRAWING No 34 APPENDIX DI 
SSE BASE. 

ILLUSTRATIVE 

NOMINAL DIMENSIONS IN INCHES 
EXCEPT WHERE OTHERWISE STATED 

A 1.250 J 0.260MAX. 

8 ' 0.187 IC 2.711 

C 30°  L 0.945 

D 60° M 0.197 

E 90° N 13° 

F 0.740 MAX. P 2.875 MAX. 

G 0.575 MIN. Q 0.500 MIN. 

H 0.073 MAX. R 0.500 

NOTES 

I. DIMENSION F MAY BE INCREASED BY 0.031N. MAX. FOR SOLDER 

2. FIVE HOLES 0-315IN. DIA. PLACED AS SHOWN ON THE BASE AND 
FIFTEEN HOLES 0.2361N.DIA. EQUALLY SPACED ROUND THE SHELL 
TO ALLOW FORCED AIR COOLING. 

3. P IS THE MAXIMUM PERMISSIBLE DIAMETER OF THE VALVE. 

4. THE ENDS OF THE PINS MAY BE TAPERED OR ROUNDED. 

S. FOR FURTHER INFORMATION SEE BS:448. 

DEC. 19641 K 1001/A1V/ D3 4 



K1001 DRAWING N9 35 APPENDIX X 
B5F BASE. 

ILLUSTRATIVE. 

NOMINAL DIMENSIONS IN MILLIMETRES 
EXCEPT WHERE OTHERWISE STATED 

A 31.75 G 16.0 

B 17.0 H O. 2 MAX. 

C 15.0 MAX. J 30°  

0 4.75 K 60°  

E 7.375 I.. 90°  

F 15.0 

NOTES 

I. THE WAIST SHOWN ON THE PINS IS OPTIONAL AND SHOULD NOT 
BE USED FOR ANY LOCKING DEVICE. 

2. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO 
THEIR FIXED ENOS. 

. 3. THE ENDS OF THE PINS MAY BE ROUNDED-OR TAPERED. 

4. C IS THE OVERALL LENGTH OF THE EXHAUST TUBULATION 

S. FOR FULL INFORMATION SEE BS: 448. 

KIOOUAIV 035 DEC.1956 



K (001 DRAWING No. 36. APPENDIXN 

B8A BASE 
ILL U STRAT IV E 

NOMINAL DIMENSIONS IN MM 
EXCEPT WHERE OTHERWISE STATED 

A I3.4 F 0.040 INCH 
B 15.0 H 45°  

C 5.25 J 22i° 

D 22.0 K II.5 
E 6 • 0 L 5.75 

NOTES  

I. THE SPIGOT IS OPTIONAL, BUT WHEN ONE IS NOT FITTED THERE MAY 
BE A GLASS BOSS AND EXHAUST PIPE AS SHOWN BY BROKEN LINES 
IN THE DRAWING. 

2. THE ENDS OF THE PINS SHALL BE TAPERED OR ROUNDED. 

3. REFERENCE SHOULD BE MADE TO 8.5.448 FOR FULL INFORMATION. 

K 1001/AIV/ D 36. DEC 1958 



KIOOI DRAWING NO. 39 
B 12 A BASE. 

ILLUSTRATIVE. 

APPENDIX 17 

NOMINAL DIMENSIONS IN INCHES 
EXCEPT WHERE OTHERWISE STATED, 

A 0.530 MAX. . G IS°  

B 0.616 H 1.063 

C 0.410 MAX. J 0.430 MIN 

D 0.320 MIN. IC 0.070 

E 0.093 L 0.155 

F 30° 

NOTES  
NOTE L DIMENSION C MAY BE INCREASED BY 0-03 IN. MAXIMUM FOR SOLDER. 

NOTE 2. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED END OF THE PIN. 
THE PIN DISPOSITION SHALL BE CHECKED BY MEANS OF THE GAUGE SHOWN IN FIG. BI2A/1.245448) 

NOTE 3. REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION. 

DEC 1958 KI001/A IV/ D39 



KIOOI DRAWING No 40 APPENDIX 17 
814A BASE. 

ILLUSTRATIVE. 

NOMINAL DIMENSIONS IN INCHES 
EXCEPT WHERE OTHERWISE STATED. 

A 1.750 K 0.135 MAX. 

B 0.775 MAX. L 0.093 

C 0.610 MIN. M 0.085 

0 0.515 MAX. N 0.752 

E 0.340 MIN. P 0.046 RAD. 

F 0.120 MAX. Q 0.078 

G 0.110 MAX. R 25 6/7° 
 

H 0.320 S 126/7°  

J 0.253 MAX. 

NOTES 
L 08.1ENSION 0 MAY BE INCREASED BY 0.03IN. MAXIMUM FOR SOLDER. 

LTHE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED END OF THE PIN AND ARE 
GIVEN FOR INFORMATION ONLY.THE PIN POSITION MAY BE CHECKED ONLY BY MEANS OF THE GAUGE 
SHOWN IN FIG 1314A/12.,B.S.448. 

&THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THE FREE ENDS. 

4.REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION. 

KIOOI f A IV/D40 APRIL 1958 



.40 MN. 
• 125°D. SR. PIN WITH 
soya_ AogrAcT43061 
TO-009 THICK WELDED ON 

-12Su D. 6R.PIN WITH 
MILD SILVER CONTACT 
-030`THICIC WELDED ON 

• 
LI-377 

OR.P14 

1377. 1.2fry. "-.81r 
OR PIN 

-toed DIA -060• DIA 

FIG. LMOULDED TYPE FIG 2. METAL SHELL TYPE 

.436' 

INTERNAL DIMENSIONS A a 
TO SUIT MANUFACTURERS 
REQUIREMENTS. 

MATERIALMLP MASS CYLINDER 
WITH MOULDED INTERIOR. 

-436' 

KIOOI DRAWING No.4 i. APPENDIX 12 

BC4 BASE 

MANDATORY 

DEC. $955 KI 001/A I VIDA I 



SEE NOTE I SIDES TO 
CIRCUMSCR I BE 
A CIRCLE 
3.75 DIA. 

ENLARGED VIEW 
OF CUPAPPROX. 

4THICK 

KI 001 DRAWING No. 42. APPENDIX DZ 
C 1 I BASE 

MANDATORY 

SLEEVE &END PLATE PAXOUN"0"0UAUTY 1-6 'THICK 

DIMENSIONS tl A B C D E F 
MMS.EXCEPT 
WHERE 54 WO 70-0 72.6 240  300  
OTHERWISE i', 043 '10-2 i 0.5 't 0-3 '10.75 :1-' 0-73 
STATED I 

NOTE 

I. DIMENSION.A"REFERS TO THE SLOT IN THE PAXOLIN INTO 
WHICH THE CUP IS FITTED. 

KIOOI/AIV/D.42 DEC. 1933 



DRAWING No. 43 
SCB BASE 

MANIXTORY 

ALL 0,101100,44 w 1RM. 1.1AILLIN5 
OMILIMOL STATILD 

DECIOSS K1001/AIV/D.43 

/ 
me.0116 

MOM. waiwk-wmonr. 
.2 • 



REFERENCE 
REF. MIN. CENTER MAX. 

IN . IN . IN. 
A • 550 •560 .570 
B .490 •500 .510 
C •300 •308 • 315 
0 .427 •437 •447 
E — — •050 
F .085 • 090 .095 
G • 352 • 362 • 372 

H — I.063 — 
J •090 •09} • 096 
K — 16-4/11*  — 
L — 32.8/11*  — 
M • 305 •312 • 317 
N •075 •080 • 085 
P •343 .353 •363 

0 •040 •047 .055 
R 1 — •031 — 
Rs — — • 050 

R $ — .040 — 
T •340 — — 
U — — • 135 

NOTES I. DIMENSIONS FIXING THE CONTACT PIN POSITIONS REFER TO 
THEIR FIXED ENDS AND ARE GIVEN FOR INFORMATION ONLY. 
PIN POSITIONS MAY BE CHECKED ONLY BY MEANS OF ALIGNMENT 
GAUGE No. G811-1 AS SPECIFIED IN RETMA STANDARD ET- 106 - C 
OF JUNE 1955. 

2. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN 
FROM THEIR FREE ENDS. 

3. DIMENSION ‘..e DOES NOT INCLUDE INCREASE IN PIN DIAMETER 
DUE TO SOLDER. 

4. DIMENSION MAY BE INCREASED BY •O3O' MAX. FOR SOLDER. 

S. ANY PROJECTION ON THE UNDER- SURFACE OF THE BASE OTHER 
THAN THESE SHOWN SUCH AS A RIM OR EXTERNAL BARRIERS, 
SHALL HAVE A HEIGHT NOT EXCEEDING •040". 

G. EXTRACTED FROM RETMA PUBLICATION ET- 103-0 OF MARCH 1955 

F 

UNDERSIDE 
Of SASE 

KIOOI DRAWING NO. 45 APPENDIX DZ 

MAGNA L BASE 

MANDATORY 

DEC. 1956 K1001/AIV/D.4 5 



ENDS OF PINS TO BE 
TAPERED OR ROUNDED. 

SPINS OF 
Isl.  WA. 

1 DIA. 

1(1001 DRAWING No.46 APPENDIX N 
B8F BASE 

MANDATORY 

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORGINAL NCH DIMENSIONS 

REF. 
DIMENSIONS. 

NOTES 
INCHES DEGREES MLLIMETRES. 

MIN NOM MAX NON MIN NON MAX 

A 0.187 4.75 
6 0000 203 
C 0.250 6.35 

0 0035 0 .89 
E 0.514 0-534 0.554 1340 13.55 1445 
F oaeo 0.401 0.456 9-7 10.2 II•5 
G 0066 0086 0106 175 245 270 

H 0035 0619 
J 0-255 0.260 0265 6.48 6.60 673 

IC 0049 1•24 

L 1417 1.425 1.433 3640 3620 36.38 

M 0480 0487 0.694 17-28 17-45 17.62 

N 0045 0.050 0053 1.15 1.27 1.34 

P 0043 109 
a 45 

S 22.5 

T 223 
U 30 
W 0187 4/5 

91001/AIV/ D.46 DEC.I956 



K1001 DRAWING Na 4 7 
B12E BASE 

MANDATORY 

APPENDIX Dr 

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS. 

REF 
DIMENSIONS 

INCHES DEGREES IN
NOTES 

MILLIMETRES 
MIN NOM MAX NOM MIN NOM MAX 

A 0.530 13.46 
B 0.598 0.616 0.635 15 • 19 5 65 16.1 4 
C 0.410 10.4 1 

D 0.320 13.13 
E 0.090 0.093 0096 2•29 2.36 2.43 
F 30 2 
G IS 2 
H 1063 2.70 

J 0.430 I0.95 
K 0065 0.070 0075 1.66 1.78 I•90 
L 0.145 0.155 0.165 3.70 3.94 4 .18 4 
M 0.240 0.256 0270 6.10 6-50 615 
N 0.200 5.10 6 
P 0.245 0.250 0.255 6.23 6.35 6.47 

NOTES 
I. DIMENSION C MAY BE INCREASED BY 003 N. (3076MMiMAXIMUM FOR SOLDER. 
2. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFE TO THE FIXED 

END OF THE PIN AND ARE GIVEN FOR INFORMATION ONLY. THE PIN POSITION 
MAY BE CHECKED ONLY BY WEANS OF THE GAUGE IN B.S. 448_, _FIG. 8I2A /1.2 

1 DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THE FREE ENDS. 
4. THE SPIGOT & KEY MAY BETAPERED WITHIN THE LIMITS QUOTED. 
5. THE RADII OF CORNERS,IF ROUNDED SHALL NOT EXCEED 0.020 imp .5 MM.) 
6 CONTACT LENGTH. 

DEC4958 KICKHAW/Q47 



A4 -5 
SMALL 4 PIN 

FOR DETAILS OF GAUGES 
SEE RETMA STANDARD 
ET- 10G-C OF JUNE 1955. 

2 PINS -12541003.  
2 PINS •Itar 

1480` 

1MI
SLs  

N. 

-1 1•136-H71  
2 PINS•12St003 PINS•156t003 r-- 
195 

iMP PIN ALIGMOrf 
USE GAUGE Na GA4-1 

1.087 
.085.  
Mt X. 

4.1;;Essi• 
MIN. MIX. 
-t- 

I•3374377!.... 

EXTRACTED FROM RETMA 
STANDARD ET - 103- D 
OF MARCH 1955. 

FOR PIN ALIGNMENT 
USE GAUGE No. GA4 - I 

KIOOI DRAWING No. 48 APPENDIX X 

DRAWINGS OF AMERICAN A4- 5 & A4-9 
MANDATORY 

KI001 / A 1V/D4 8 DEC. 1956 



2 PINS -1254t0034  
2 PINS .156'1'1%00e .19" 

MAX 

:„. 
437 
-i-- 

468" 

FOR PIN ALIGNMENT 
44• USE GAUGE No GA4- I. 

KI001 DRAWING No. 49 APPENDIX X 

DRAWING FOR AMERICAN A 4 - 10 
MANDATORY 

A4-10 
MEDIUM 4-PIN 

BAYONET 

t. .008" 
1 

1—  I-097" I 4 

MAX MAX 
1.065" 1.690°  

1230" 
.or *id' t 496" 

MIN. MAX. 
*

MAX. 1 
i  

• 

EXTRACTED  FROM RETMA FOR DETAILS OF GAUGES 
STANDARD ET - 103- D SEE RETMA STANDARD 
OF MARCH 1955• ET- 10G-C OFJUNE 1955. 

DEC. 1954 K1001/AIV/D49. 



A 5 -6 
SMALL S -PIN 

I 
.843 

14155 MAX 

•4 
t  

4a .596 
MI MAX 
_L. 

FOR PIN ALIGNMENT 
O 30 USE GAUGE GAS-I 

AS- II 

FOR DETAILS OF GAUGES 
SEE RETMA STANDARD 
ET- 10G-C OFJUNE 1955. 

.195 S PINS 12 et:00; 
MAX 

EXTRACTED FROM RETMA 
STANDARD ET-103- 
OF MARCH 1955. 

60 
FOR PIN ALIGNMENT 
USE GAUGE Ne.GA 5 -I 

5 

I-087" 

TIT.  .596" 
MIN. MAX. 

'1.3374-1.3771" 

1480 

KI001 DRAWING No. 50 APPENDIX ] 

DRAWINGS FOR AMERICAN AS -6 I AS -II 
MANDATORY 

KI001/ AIV/ DEO DEC.1958 



M L 6-PI 
A6 -7 

643 
‹)66 MAX . 
i 

.450396 
116 T. 

,-4 PINS .12.5t.003 

i 

• 
. ,AL PINS. 
\\of  FOR PIN ALIGNMENT 

2 Plfe 03 USE GAUGE No. GA6 -1 
A6 -12 

MEDIUM 6-PIN 

FOR PIN ALIGNMENT 
USE GAUGE No. GA6 -1. 

1436 

I 

FOR DETAILS OF GAUGES 
SEE RETMA STANDARD 
ET- 10G- C OF JUNE MSS 

EXTRACTED FROM RETMA 
STANDARD ET- 103- 0 
OF MARCH 1936. 

KI001 DRAWING Na 51 APPENDIX & 

DRAWINGS FOR AMERICA N A6 -7 a A6 -12 
MANDATORY 

DEC. 1966 K1001/AIV/51 



A7 —8 
SMALL 7-PIN 

.643 

1065 MAX. 

"-I +I 
O .596 

136-1.175 

MAX. sr 

21C- FOR PIN ALIGNMENT 
2 PINS •156-;003 USE GAUGE No. GA7- 1 

A7 —13 
7-PIN 

1.087#  
•g) 54' 
M X. 

FOR DETAILS OF GAUGES 
SEE RETMA STANDARD 
ET - 10G - C OF JUNE 1955. .D-1.33143774-,  

5 PN4S • 125- .003.  

-4107F-' .596*  
MM N. Mr. 

EXTRACTED FROM RETMA 
STANDARD ET -103 - D 
OF MARCH 1955 .1-21 FOR PIN ALIGNMENT 

2 PINS •1567".•0• USE GAUGE No. GA7 - 2 

1436 
41  A- 

KI001 DRAWING No. 5 2 APPENDIX Z 
DRAWINGS FOR AMERICAN A7— 8 & A7 13 

MANDATORY 

K1001/AIV/D52 DEC.I956 



A7-14 
MEDIUM 7 PIN BAYONET 

Wee 

MAX 1.6804  

ia-1.337*-1.377 8  

495° 2 PINS .1564t003a  

° M X. 5I 2°  

.655 

51 

I 

5 PINS -125t-Oo 
FOR PIN ALIGNMENT 
USE GAUGE No GA7- 2 

EXTRACTED FROM RETMA FOR DETAILS OF GAUGES SEE 
STANDARD ET -- 103 - D RETMA STANDARD ET - 10G - C 
OF MARCH 1955. OF JUNE 1955 

K1001 DRAWING No. 53 APPENDIX X 

DRAWING FOR AMERICAN A 7 - 14 
MANDATORY 

DEC. 195r KIOOI/AIV/053 



DRAWING NaD54. 
8711 BASE 

K1001 
MANDATORY APPENDIX EL 

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS 
DIMENSIONS 

REF INCHES DEGREES MILLIMETRES 
NIL MOM. MAX. NOM. MIN. NOM. MAX. 

A 0.211 7.13 
4-50 

I 114011111 0.050 0.032 41:2Y0 1.270 1.320 
0450 10.05 

45 
17.45 

 

1 
0407 

0420 10.66 

NOTES: . THE DIMENSIONS FIXING THE POSITION OF PINS REFER TO 
THE FIXED END OF THE PIN AND ARE FOR INFORMATION 
ONLY. THE PIN DISPOSITIONS MAY BE CHECKED ONLY BY MEANS 
OF THE BIB. POSITION GAUGE. 

2. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS 
SEEN FROM THEIR FREE ENDS. 

3, THE TIPS OF THE PINS SHALL BE ROUNDED OR TAPERED. 
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XI 

SECTION X-X1 

DRAWING No. D54 A 
El 78 GAUGE 

APPENDIX MANDATORY K 1001 

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS 

REF 
DIMENSIONS 

NOTES INCHES DEGREES MILLIMETRES 
MIN. NON. MAX. NON. MIN. NON MAX. 

A 0.450 11. 43 

r 0.0 13-3 

IP.  

Hil 8:11.  till 13/1 IA fi 
11:115: 

I 0-7520 0-7 52 0 0-7530 10 •I0 2 19- I 10.110 

0 0.200 0.205 0.500 7.37 7.50 7.02 

NOTES:
I. THE EIGHT SLOTS SHALL BE WITHIN 0.0004 IN.(0.0WOF THEIR 

TRUE GEOMETRICAL POSITION IN RELATION TO THE DATUM HOLE 'A' 

2.THE COMPLETE LENGTH OF THE PIN'S SHALL PASS INTO AND 
DISENGAGE FROM THE GAUGE WITH AN AXIAL FORCE OF 8 OUNCES 
OR LESS APPLIED TO THE VALVE GAUGING PROCEDURE I. 
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JOINT SERVICE SPECIFICATICN K1001 

APPENDIX V 

THE tEASUREMENT OF 
THERMIONIC EMISSICN 

1. GENERAL 

1.1. The emission from the cathode, when specified, may be measured by one of the 
methods described in the following paragraphs. 

1.2. In general, it is not possible to measure the emission by drawing the current 
continuously from the cathode, as the cathode temperature may be disturbed or the 
valve itself damaged through overheating the emission collecting electrodes. 
Therefore the collecting voltage will be applied periodically at such a rate 
and with a sufficiently brief duration of the actual application of voltage that 
appreciable temperature changes in the valve during measurement are avoided. Two 
alternative methods are outlined in this appendix and the particular method to be 
applied will be indicated in the individual valve specification. 

1.3. The important circuit parameters in emission testing are the value of 
collecting voltage and the cathode temperature. The latter is governed largely 
by heater power which must therefore be adjusted with special care. Test values 
of heater voltage and collecting voltage will be specified in individual specifications. 
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Deflector plates of suitable 
cathode ray tube. 

H.T. 
• 

► ~  

Fir. 1.  

r3 A 

2. ilL'IMOD X  

K V 

2.1. The circuit for this method of test is shown in Fig. 1. C is a capacitor 
of suitable value and capable of withstanding the voltaggsVo  which are to be 
applied across the valve V under test. The cathode ray tube has its final anode 
at earth potential. "Shift" circuits may be used as shown to move the zero position 
of the spot to any desired position on the screen of the C.R.T. R is a =-
inductive variable resistor of known value; r1 r2 is a non-inductive potentiometer 
of known resistance values. Resistor "r3" is a current limiting resistor of suitable 
value. 

2.2. Methods of operation 

The capacitor C is charged to the potential Vo  of the H.T. supply by means 
of the key or contactor K connecting to terminal A. "C" Is then discharged 
through valve V by moving K to position B. Voltages proportional to the collecting 
voltage Va  and the corresponding space current la  appear simultaneously across 
the pairs of deflecting plates. As the capacitor progressively discharges, these 
voltages decrease and a characteristic curve of Ia  versus Va  is traced on the C.R. 
Tube screen. 

Appendix V, Page 2. 



Deflector plates 
of suitable 

/ cathode ray 
tube. 

-" 

k 
0 

10+2 

M 
8 

3. =ROD II  
V 

lAmplifier 

The deflecting voltages are 

r2 Vg  =   X Va; 
V = IaR 

r
1 

+ r2 

r
2 The ratio and the resistance R are adjusted to 

r1 + r2 

obtain suitable scales for the I and I deflection so that the form of 
the Ia,Va  curve gives a clear indication of the emission performance 
of the valve. 

2.3. Calibration  

By providing D.C. voltmeters across the shift voltages it 
is possible to calibrate the deflection directly in the following manner. 

The shift voltages are adjusted so that the spot is returned to 
the arbitrary zero position frcm its position of maximum deflection during 
the test. The change in the shift voltages will then measure the maximum 
collecting voltage and Current on arbitrary but easily determined scales 
dependent only an r1

r2 
and R respectively. 

In many cases, it may be sufficient to assume a linear relation 
between deflections and applied voltages and to provide scales cn the tube 
face, ar on a visor, calibrated in collector voltage and emission current. 

FiA.2,  
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3.1. The circuit for this metliod is indicated in Fig. 2. In principle the 
circuit conditions are identical with those of Method 1 but the contactor K 
of Fig. 1 is replaced by an impulse generator of suitable type, and an amplifier 
is interposed in the Y or current deflection circuit. 

3.2. "Duty" Cycle 

The duty cycle of the applied pulse, which is chosen to avoid damage 
to the valve or appreciable disturbance of the cathode temperature, shall be 

6 as detailed below. 

3.3. Pulse Form. 

The pulse shape shall be substantially half sine wave in character 
unless otherwise specified. 

3.44, Pulse Length  

The pulse length shall be approximately 211 secs. unless otherwise 
specified. 

3.5. Repetition Frequency 

A frequency of 500 pulses per second shall be used unless otherwise 
specified. 

3.6. Limitation of Resistor R 

The value of resistor R shall be limited so that the voltage appearing 
across R shall be not greater than 1% of the voltage across the potential 
divider resistors r1, r2. 

4. Procedure of Testing to be applied to both methods of Test 

4.1. Filament or Heater Voltage  

The filament or heater voltage shall be the specified nominal value 
within the limits + 0%, —2% 

4.2. Application of "Collecting" Voltage  

The full specified limiting voltage may be applied immediately to the 
valve or the applied voltage may be increased gradually and observations 
continued until either the specified current is obtained or the specified 
limiting voltage is reached. 
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4.3. Checking the apparatus  

The following test should be carried out to ensure that the resistances 
and capacitances of the deflecting circuit components are not so excessive 
as to produce appreciable disturbances of the valve characteristics and to 
ensure that the calibrations are correct. 

Substitute a non-inductive resistor of known value Rv  chosen to 
give a curve of comparable size to that of the valve under test. With 
this resistor substituted, the trace on the screen should be a straight 
line free of appreciable looping and of slope m 1, when the co-ordinates 

Va R 
of the trace have been translated into the corresponding current Ia  and Voltage vs 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX VI 

LIFE TESTS 

1. FOREWORD 

Electronic valves, other than Reliable types, are not normally subject to life tests 
as a specification requirement. See, however, Section 13. 

2. Cancelled 

3. Cancelled 

4. Cancelled 

5. RELIABLE VALVES 

The life testing of Reliable Valves shall be. on a Sampling Inspection basis. The 
Inspection Levels and Acceptance Quality Levels for individual and group tests will be 
given in the indivictur.313e;t i2pecirWiowe ,,T vplgrip shall be in accordance 
with Appendix XI011 tiffte0/1g1Sne-rof tralitYerlfgaggilmairTightened or Reduced 
Inspection giyeltherein shall apply except as follows:- 

Numal.aaapeot,ion shall bo•fuscd -1-ni-Vrally-andr-ttre- 

alection of Sampli  
0 zes e we en 

  

e consfdered to consist o 

 

The life tests shall'be divided into three classes:- 

(a) Stability life tests 

(b) Intermittent life tests of 500 hours 

(c) Intermittent life tests of 1,000 hours 

Individual test specifications may require all or part of the above procedure to 
be performed and may state alternative and/or additional test periods. 

5.1. Stability Life Test 

(a) Serially mark all valves from the sample 

(b) Record referenced characteristic measurements after a maximum 
operation of 15 minutes at life test voltage and current conditions 
on the entire sample 

(c) Operate at life test conditions for one hour (plus 30 minutes minus 
0 minutes) 

Appendix VI Page 1 
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(d) Record referenced characteristic measurements at the end of this 
life test period. These measurements shall be taken immediately 
following the life test, or, alternatively, the valves may be 
pre-heated, for 15 minutes under life test conditions, the 15 minutes 
preheating time being considered as part of the life test time. 

A defective valve shall be defined as a valve having a percentage 
change in a referenced characteristic greater than that specified 
in the individual test specification. 

Initial value - one hour value 
Percentage change X 100 

Initial value 

A lot failing to comply with the requirements of this test may be 
resubmitted but once for re-evaluation 

The conditions for the 15 minute preheating period specified in 
sub-paragraphs (b) and (d) above shall be deemed to have been met 
provided the electrode voltages and currents on a valve with nominal 
characteristics are the same as they would be on the same valve 
at life test conditions. 

5.2. (This paragraph has been amended and incorporated in the introductory 
paragraphs above). 

5.3. Intermittent Life Tests - 500 and 1000 hours 

The valves used for intermittent life test may be selected at random from the 
valves used for the stability life test. When the stability life test is not 
included in the Test Specification the valves shall be selected from the lot. 

The valves shall be operated under specified life test conditions. The mean 
electrode potentials shall not deviate by more than 5% from the specified values and 
the rated electrode dissipations shall not be exceeded. The heater or filament 
potential shall be maintained as close as practical to the specified value. If a 
heater-cathode potential is required during the life test, the resistance applied in 
series with this potential shall not exceed 5000 ohms. 

Valves ahall be operated intermittently with not less than 12 interruptions 
occurring per 24 hours of life testing. The maximum frequency shall be one 
interruption per hour and the valves shall be operating for approximately 20 hours 
out of the 24-hour period. The tont and toffs periods shall consist of the immediate 
application of the filament voltage and then the removal of filament voltage. Other 
electrode potentials may be applied continuously at the option of the manufacturer. 
The accumulation of the tont time shall be the only time considered in determining 
the life test time. The filament supply impedance shall not exceed 10% of the hot 
filament load impedance. 

5.3.1. Regular Life Test 

Regular life test shall be conducted for 1000 hours and acceptance shall be on the 
basis of the 500-hour and 1000-hour requirements stated on the individual Test 
Specification. Regular life test shall be in effect initially and shall continue in 
effect until the conditions for reduced hours life test have been met. 

5.3.2. Reduced Hours Life Test 

Reduced hours life test shall be conducted for 500 hours or as otherwise stated 
in the Test Specification and acceptance shall be based on the 5C0-hour end-point 
limits or as qualified above. 
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In the event of no lot failure in three consecutive 1000-hour life test batches 
the subsequent batches become eligible for reduced hours life test. 

e--i404tnaiiiggT -WC1Y7 
.0,111 urallife est shall re   

5.3.3. The life test sample shall be read at the start of the life test period and 
at 500 hours plus 48 hours minus 24 hours and at 1000 hours plus 48 hours minus 24 hours 
when applicable. Additional reading periods may be stated in the test specification 
and may also be used at the discretion of the manufacturer. 

5.3.4. Acceptance Conditions 

The lot shall be accepted providing:- 

(a) The change in the average characteristic in the life test sample specified 
for life test control of averages is not exceeded. The average percentage change 
shall be computed from the individual changes for each valve in the life test sample 
from the zero hour value for the referenced characteristic or characteristics. For 
the purposes of computation of this average percentage change the absolute values of 
the individual changes for each valve in the life test sample shall be used. Any 
valve found inoperative during the life testing shall not be considered in the 
calculation of this average. 

(b) The specified group and individual AQLs are not exceeded. 

5.3.5. A lot failing to comply with the requirements of this test, may be resubmitted 
but once for re-evaluation. 

5.4. Equivalents of Intermittent Life Test Conditions  

These shall be defined as those conditions which yield the same incidence of 
failures. These conditions shall be interpreted as having the same heater voltage, 
heatr-cathode voltage and interruptions as the intermittent life test. 

The electrode voltages shall be selected to give element dissipations which are 
approximately equal to those specified for intermittent life test, i.e. not less than 
80%. 

The voltages shall be selected to be within plus 100% and minus 50% of the 
intermittent life test voltages. 

5.5. All valves shall be tested at room temperature. 

5.6. Orla. of Evaluation of Life Test Defects  

In the event of a valve being defective for more than one attribute characteristic, 
the lowest number characteristic in the following table shall constitute the failure:- 

1. Inoperatives (see paragraph 5.14) 
2. Heater current 
3. Heater-cathode leakage 
4. Grid current 
5. Mutual conductance 
6. Anode current 
7. Electrode insulation 
8. Mutual conductance change 

(222327) Appendix VI Page 3 



Material Manufacturer 

X262/2 

x5337 
x4892/4 
x17163 

Messrs. Bakelite Ltd., 12 Hobart Place, 
London, S.W.1. 

It II It If n II It n 

It 11 II II It tt If it It 

If It 11 It II If II n 

British Resin Products, 
21, St. James' Square, S.W.1. 

Jana Faring= and Cc. Ltd.,—  - 
'rum andrinla Ronde 8.11.19 

hell Chemical CO. 
70 Piccadilly, 

Inadon, WA. 

"Rockite" 3920 

A.S64 

"Carinex" T Po 
Heat Resistant, Toughene 

i Gm& 
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JOINT  SERVICE SPECIFICATION K10C1 

APPENDIX VII 

VALVE PIN AND  FLYING LEAD  PROTECTORS 

(I) PIN PROTECTORS  

1.1. GENERAL  

B70 and B9A based valves have pins which are liable to be bent and thus may 
not safely engage with holder contacts. To prevent this all such valves are to 
be supplied fitted with Pin Protectors as described and illustrated in this 
appendix. 

1.2. MATERIAL 

The Pin Protectors shall be made of an approved moulded material not liable 
to appreciable deterioration in quality cr dimensions under any climatic 
conditions. Materials approved for this purpose are listed in Schedule A below. 

1.3. TESTS 

The Pin Protectors shall conform to all dimensions shown on the appropriate 
drawing and be accepted with only slight finger pressure by the corresponding 
assembly gauge. 

1.4. FINISH 

Mouldings shall not be machined except for the removal of flash. 

1.5. QUALIFICATION APPRGVAL  

Nct less than six Pin Protectors of each type shall be sent for Qualification 
Approval to A.S.W.E. These may be sutmitted either by the valve manufacturer or by 
the sub—contractor manufacturing the protectcrs. 

SCHEDULE A  

Approved Phenolic Resin Moulding Materials 



Enalon 151atj..-ds T4td., 
South Premier Voliig, 
Drayton Road., 
Tonbridge, Kent. 

7;4  

4.! 
1.• 

• 2, . 

B7G 

of fic(A, 
) 

SCHEDULE B 

Manufacturers of AppEoved Pin Protectors 

          

Protectors Manufacturer 

    

Code 

  

B7G 

B7G 

B7G B9A 

B7G 

Messrs. Insulators Ltd., Leopold Read, 
Angel Road, Edmonton, London, N.18 

Kent Mouldings, Footscray, Sidcup, Kent. 

British Mechanical Productions Ltd., 
Barton Hill Works, Bristol, 5. 

 

INS 

KFA 

BMP 

  

Electrothermal Engineering Ltd., 
270 Neville Road, London, E.7. 

  

ETH/VP 

 

    

-i 
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HOLES 8 IN No. 
00422" MIN. 
0.0438" MAX.DIA

. 
(EOUISPACED ON 
0•3750" P.CD.W1THIN 
0001" OF TRUE 
GEOMETRICAL. POSITION; 
TO 8E CHECKED ONLY BY 
THE GAUGE SHOWN BELOW) 

0100-  out 
+o•oos- • 

°I.5?-t8:8? 
DIA. 

0125" 
+0 
-001 

' 6 5.--m4•nt 
2) • 

PINS 8 IN No.0.0392" 0—oocruikEOUISPACED 
ON 0.3750 P.C.I1 TO BE 

WITHIN 0 43004-OF 
TRUE GEOMETRICAL 
POSITION. 

a280' MN. 

APPENDIX VII. (continued) K1001 

DRAWING No. I. 
B7G PIN PROTECTOR AND PROTECTOR GAUGE 

FIG. I. PIN PROTECTOR  

fIG.2. PROTECTOR GAUGE 

(222327) 
Appendix VII. Page 3. 

    



FIG. I PIN PROTECTOR  

HOLES 10 IN No. 
00421" 
0-043r 

(EOUISPACED ON 0.468 PCD 
WITHIN Q-00r OF TRUE 
GEOMETRICAL POSITION, 
TO M CHECKED ONLY bY 
THE GAUGE SHOWN ISEUDIK) 

cHoci 
t0-005 MA. 

• 0.78-  CIA  0. 
♦0-00 
—0-01" 

WAR 0.12s40. -0.01g 
00 

_PNS 10 IN No.0-0392.DIA. 
11 

10
0-000

.
0002g eouispAam ON 

0.468" P.C.D. TO BE 
 WITHIN 0-0004" OF 

TRUE GEOMETRICAL 
 POSITION. 

hr 

FIG.2 PROTECTOR GAUGE 

0.280-  MIN. 

APPENDIX VII( Continued) KIOOI 

DRAWING No.2 
89A PIN PROTECTOR AND PROTECTOR GAUGE 
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(II) FLYING LEAD PROTECTORS 

2.1. Flying lead valves having B7G/F or B81/F bases shall be supplied 
fitted with protective discs, which unless the contract specifies otherwise 
shall be type 1 below (polythene). 

Alternatively, in place of the Type 1, polythene discs, 137q/7 and B8A/F 
flying lead valves may, at the disoretion of the manufacturer be fitted with 
the appropriate B7G or B9A pin protector specified in Section 1 of this 
Appendix. 

All other flying lead types shall be supplied without protective discs 
unless the contract specifies otherwise. 

Two types are suitable:— 

Type 1 Polythene Discs These are suitable for packaging purposes 
to protect the valve base and leads during transit. 

(Note: This type is not suitable for wiring into equipment). 

B7G/F and B8A/F see Page 6 of this Appendix 

Type 2 P.T.F.E. Insulating Discs These will withstand the 
temperatures expected from normal soldering techniques in wiring 
the valve into circuit and also the environmental temperatures 
applicable to airborne equipment. 

See Page 8 of this Appendix. 

2.2 Qualification Approval 

Not less than 6 samples of each type shall be sent for Qualification 
Approval to A.S.W.E. These may be submitted by either, the valve 
manufacturer or by the sub-contractor manufacturing the protectors. 

SCHEDULE C  

Manufacturers of  Approved Lead Protectors  

Material Base Manufacturer 
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APPENDIX VII PAGE 6. 
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APPENDIX VII (CONTINUED) 

TYPE 1 POLYTHENE DISCS -  
(SUITADLE FOR PACKAGING ONLY  

DATU 
FACE A' 

GEtERAL TOLERANCES 0.005" 
MATERIAL POLYTHENE  

1241314: NATURAL.  

TYPE 
OF 

BAH 

DIMENSIONS (INCHES) 
. , c. 
WALE 

P.C. DIA. 
NOM 

.. D 
 

N9 OF  
HOLES 

.41: 
OVERALL 

DIA. 

.5. 
INTERNAL 

FLANGE 
DIA. 

B 76 / F 0.620 
- 0 • 410 
 0 :cm 0 • 375 8 

B9A/F 0•775 
0.563 
_0.511 0•468 10 

f•oas-mw4. 
HolistosrmAx i  DIA' 

CVK TO .106 DIA.  
EQUI - SPACED ON  

P. C • DIA. HOLES POSITIONAL. 
TOLERANCE ZONES DATUM FACE 'Ai 
0.003" DIA. 



LEAD PROTECTOR.  

8-HOLES 0.029S" MIN. 

0.0335 MAX. DIA. 

SPACED AT 40° INTERVALS  

ON A 0.335° P.C.D.  

WITHIN 0.004" OF TRUE  

GEOMETRICAL POSITION.  

GENERAL TOLERANCES ± 0.005" 

MATERIAL APPROVED PHENOLIC RESIN 
FINISH CLEAN. 

APPENDIX VII (CONTINUED) 
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TYPE Z P. T. F. E. INSULATING DISCS  

F HOLES 0-03r DIA . EGUI. SPACED.  

ON •E' P.C. DIA.  

858IF.O. 028 DIA. (Ne 70 DR.) 

HOLES POSITIONAL TOLERANCE ZONES  
DATUM FACE 'A' 0.003" DIA.  

MATERIAL: P. T. F. E. GENERAL TOLERANCES 0.005  

FINISH. CLEAN  

TYPE 
OF 

BASE 
DIMENSIONS (INCHES) F 

NUMBER 
OF 

HOLES 

JOINT 
SERVICE 
CATALOGUE 
NUMBER 

. A 

OVERALL 
Dirk. 

1.' 

SPIGOT 
DIA. 

C 

OVERALL 
DEPTH 

0' 

SPIGOT 
DEPTH 

.6. 

►.IDLE 
P C DI A 

8 5 OF 0.188 0.045 0.10 0.040 0.093 6 5910 - 99- 
+0, 972 -8777 
-0 -oos 

B7 6 IF 0.5 0.312 0.115 0.062 0.375 8 
5910 - 99 - 
912 - 8775 

5910 - 99- 
13 8 D IF 0.350 0.175 0.115 0.062 0.236 9 972 - 8176 

5970 - 99- 
59A1 r 0.625 0.344 0-125 0.062 0.468 to 

972 - 8174 

APPENDIX VII (CONTINUED) 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX VIII 

ELECTRONIC VALVE MANUFACTURERS' 
FACTORY IDENTIFICATION CODE 

Valyes shall be marked with the appropriate letters from the following list to show 
where the pumping process was completed. (See K1001, Sectim 4) 

AB Sylvania-Thorn, Enfield 
AD Thorn-A.E.I.(Brimar), Rochester 

BC Joseph Lucas, Birmingham 

CC Cathodeon, Cambridge 
CF 20th Century Electronics, New Addington 
CO Newmarket Transistors, Newmarket 
CS Cathodeon, Southend 

D Mullard Radio Valve Co., Mitcham 
DA " " ft " Blackburn 
DB n " " " Salfords 
DC n ft ft ft Whyteleafe 
DG Associated Semiconductor Manufacturers, Southampton 
DH Societe Anonyme Philips, Brive, France 

15:f. Wt, ;\:...- k Pri..et :, \I xPK,i , 1,1 (:, , 1466,:(7,11, ', 4,6,AN ii tki-laCi , 
At E Thorn-A.E.I., BrimsdOwn 

EN if " Sunderland 

F S.T.C., Paignton 
FB S.T.C., Footscray 
FC S.T.C., Lorenz, Esslingen, Germany 
FE S.T.C., Oldway (Additional to Paignton Factory at 'F' above) 
FF S.T.C., Harlow 

Ericsson, Beeston 
GA (Ericsson), A.B. Svenska Elektronror, Stockholm, Sweden 

HC Hivac, Chesham 
HR Hivac, Ruislip 

JA S.G.S. Fairchild, Ruislip 
JB S.G.S. Fairchild, Agrate, Milan, Italy 
JD Elliott Bros. (London) Ltd. Borehamwood 
JK La Radio Technique, Suresne, Paris, France 
JN International Rectifier Co. (Gt. Britain) Ltd., Oxted 
JT Microwave Associates Ltd., Luton 

K Electronic Tubes, High Wycombe 

L C.S.F., Levallois-Perret (Seine), Paris, France 
LB C.S.F., St. Egreve, Grenoble, Isere, France 

ME E.M.I., Hayes 
MR E.M.I. (Valve Div.), Ruislip 

N Nore Electric, Southend 
NQ Texas Instruments, Bedford 
NR Texas Instruments, Nice, France - 
Ma- ilf,;=• k -0- , r ,'‘-t--_-; -,-,:•,_ k•_.. \l‘r.k.- ..'t:( t: Cl't P IV',. Z-4 1) k,rt;., ,---, i-, i (_ k,' -P.1 . 

it 3K Ai k"\‘‘ (Zr (t'‘, 0.,- ,__(_•,...t,, (.:-,,, 4 ..:- Ril^C l' t il,-A lir" r'''  ' ti Appendix VIII. Page 1. 
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bm. N ‘1 Pti ki iV.' -1-r-iStCrki‘;•\ Oct, , IA u Ls-v...,,,c-v.11. 

..% t‘k ',-,A 1;‘,1  e-N.• t) I-Ex t-tiv- (4 u c-...--  , SA -.1.\'• r*--;:.....ATQL A.;,.1"-, 
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'it • e \I • l:', '47::::447;!: ft I (1-t-(1 r,". t C..,--(7,..<4k.- • CI -1.7-t, _,-r- U• t. p_1-, 



O Rank Cintel, Lower Sydenham 
OS " Sidcup 

P Philips, Eindhoven, Holland 
PA Philips Teleindustri, Stockholm, Sweden 

Q English Electric Valve Co., Chelmsford 
0. Marconi W.T. Co., Great Baddow 
QC t 1 Chelmsford 
01 English Electric Valve Co., Stafford 
QE If " Kidsgrove 
QF If " Nelson Res. Labs,, Hixon 

R Ferranti, Moston 
RA Edinburgh 
RB Dundee 
RC Chadderton, Oldham 

S A.E.I., Rugby 
SB Lincoln 
SC C.F.T.H., Usine de Joinville, Seine, France 
SD S.E.S.C.O., Rue de LfAmiral, Mouchez, Paris, France 
SF C.F.T.H., Rue Mario—Nikis, Paris, France 

T British Tungsram, Tottenham 

VA Westinghouse, Chippenham 
VF M.C.P. Electronics, Alperton 
VL Hughes Int. (U.K.) Ltd., Glenrothes 
VR Brush Crystal Co., Hythe 

Hirst Labs, Wembley 
• (A.S.M. 
WD Claude General Neon Lights, Wembley 
WE A.S.M. Ltd., Hazel Grove 

YC Semiconductors Ltd., Cheney Manor, Swindon 

Z M.O. Valve Co., Hammersmith, W6. 

OBSOLETE CODES 

A (Mullard, Blackburn, prior to Jan. 1951 
(Thorn, Tottenham, prior to April 1964 

AC Thorn—A.E.I., Footscray 
B Edison Swan, Baldock, prior to Sept. 1945 
BA A.E.I., Woolwich 

C Edison Swan, Ponders End, prior to Sept. 1951 
CE 20th Century Electronics, prior to March 1957 
CN Pye Industrial Electronics 
DE Mullard Radio Valve Co., Fleetwood 
DF ft ft " Waddon 
EA Edison Swan, Ponders End 
EB " Gateshead 
EC If " Tottenham 
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FD S.T.C. Rochester 
FDA Alexandria, N.S.W., Australia 
H Hivac, Harrow 
J S.T.C., Crewkerne, prior to Jan 1946 
J Radar Electronic Equipment 
JE Elliott-Litton, Borehamwood 
JQ Associated Transistors, Ruislip 
L M.O. Valve Co., prior to Oct. 1951 
• Gramophone Co., Hayes 
MA E.M.I., Res. Labs., Hayes 
MB E.M.I., , Ruislip 
MT E.M.I., Treorchy 
N S.T.C., Footscray, prior to Aug. 1951 
NP Texas Inst., Dallas Rd., Bedford 
OR Rank Cintel, Rotunda 
P G.E.C., Shaw, prior to Aug. 1948 
PDA Philips, Hendon, Australia 
R Ferranti, Gem Mill prior to July 1947 
SA A.E.I., LutterwortA 
SDA Amalgamated Wireless, Australia 
SL A.E.I., Leicester 
SP A.E.I., Peterborough 
U M.O. Valve Co., Bulmer, prior to Oct. 1945 
U Nucleonic and Radiological Div., Stratford 
✓ Cossor, Highbury, prior to Sept. 1945 

WB G.E.C., Coventry 
WF A.S.M. Ltd., Broadstone 
X M.O. Valve Co., Springvale, prior to Oct. 1951 
Y M.O. Valve Co., Moray, prior to April 1945 
YA Leigh Electronics, Havant 
YD Semiconductors Ltd., Towcester 
ZA M.O. Valve Co., Gateshead, prior to March 1957 
ZB M.O. Valve Co., Perivale 
ZC M.O. Valve Co., Springvale, prior to Aug. 1957 
ZD M.O. Valve Co., Dover, prior to Dec. 1956 
ZE Osram G.E.C. Lamp Works, M.X.T. Dept., prior to March 1957 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX IX 
RELIABLE VALVES 

1. FOREWORD 

1.1. This Appendix shall apply when the valve is specified in the Test 
Specification as a Reliable Valve. 

1.2. Reliable Valves are defined as valves designed and manufactured to give 
continuity of operation superior to ordinary valves when used under Service 
conditions of shock and vibration. 

2. TEST PROCEDURE FOR RELIABLE VALVES 

All Reliable valves submitted to the Inspection Authority shall undergo 
the following tests as detailed in the Test Specification. 

2.1. Croup A Tests. All valves shall be inspected in accordance with 
Section 5.1 of the general specification and tested for Insulation resistance and 
reverse grid current. Any failures will not count in any further assessment of 
quality. 

2.2. Formation of Lot. All the remaining valves shall be formed into a 
Lot; see Appendix XI, Section 1, Clause 3.1.1. 

2.3. Holding Period. The valves assembled into the Lot shall be stored for 
a period of not less than 28 days. Those valves normally fitted with pin 
protectors shall be stored with the pin protectors in position. During the 
'holding period sampling inspection will be made to the schedule detailed below 
and in accordance with Appendix XI, Sections 1 and 2, unless otherwise stated. 
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2,4, Sampling Inspection Tests 

2.4.1. Electrical Tests 

2.4.1.1. Sampling Inspection by Attributes. Sampling Inspection by Attributes 
shall be used when an Inspection Level and an Acceptable Quality Level (AQL) are 
given in the Test Specification. The sampling plans for these tests will be 
determined by the individual specification and by Appendix XI, Section 1. The 
primary electrical tests will be at Inspection Level II and to an AQ). of 0.64Z. 
These tests will be grouped together in Group B and will be subject to an overall 
AQL of 1%. The secondary electrical tests will be at Inspection Level I and to 
an AQL of 2.E%. These tests will be grouped together in Group C and will be 
subject to an overall AO. of 6.%. Certain electrical tests which may be 
destructive, difficult to perform, require specialist testing, or are loosely 
controlled will be performed at Inspection Levels 34orSekand to an AQL or 6.%. 
These tests will be grouped together in Group D and, in general, there will be 
no overall AQL given for this group. Wen an Inspection Level is specified for 
each Individual test the manufacturer may select a different sample for each test. 
If he elects to use a single sample of the specified number of valves for all the 
tests in the group any failure shall be removed forthwith from the test and shall 
count but once in the evaluation of the AQL values. It will not be necessary to 
replace any defective valve which has thus been removed. If the manufacturer,  
elects to use separate samples for each test the acceptance and rejection numbers 
for the combined AQL for the total failures shall be the same as if a single 
sample had been used throughout. 

2.4.1.2. Sampling Inspection by Variables. Sampling Inspection by Variables 
shall be performed in accordance with Appendix XI, Section 2, and with the Test 
Specification. 

2.4.2. Mechanical Tests 

2.4.2.1. Glass Envelope Strain Test. This test shall be as given in Section 7 
of the general specification. This is not a destructive test and valves which 
pass will be accepted for delivery. 

2.4.2.2. Base Strain Test. This test shall be as given in Section 7 of the 
general specification or as amended by the Test Specification. This is a 
destructive test and valves used for this test will not be accepted for delivery. 

2.4.2.3. Lead Fragility Test. This test shall be as given in Section 5 of the 
general specification. This is a destructive test and valves used for this test 
will not be accepted for delivery. 

2.4.2.4. Vibration and Shock Tests. The Vibration and Shock Tests shall be 
grouped together in Group E and shall be performed on a sampling basis; they 
shall include one or more of the following tests:- 

2.4.2.4.1. Resonance Search Test. This test shall be as given in Section 11 of 
the general specification. This is noik44  destructive test and valves which pass 
will be accepted for delivery. 1.1, O5•-`i ‘. a ' — * ' • 1,4 ..3t,i (  
rt..4 116- 'k t Vrt •••64 7-t -7-; r= ,E 

fjoi • 

I (-1 
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2.4.2.4.2. Fatigue Test. This test shall be as given in Section 11 of the 
general specification. This is a destructive test and valves used for this 
test will not be accepted for delivery. An alternative form of reduced 
inspection may be instituted in which these teats are done on every fourth lot, 
after reduced inspection has been merited, provided that 

(a) production is continuous 

(b) the three preceding lots have been accepted. 

If the fourth lot fails, when on reduced inspection, the three preceding 
lots shall be tested and normal inspection shall be re-instated until the above 
conditions have again been satisfied. 

2.4.2.4.3. Shook Test. This test shall be as given in Section 11 of the 
general specification. This is a destructive test and valves used for this 
test will not be accepted for delivery. Shook testing is waived when ten 
successive lots have been tested and there has been no individual failures 
for shock test. Shook testing shall be resumed when production becomes 
discontinuous or at twelve monthly intervals, whichever is the shorter 
period. A single individual failure in any sample shall cause reversion 
to normal inspeotion. 

2.4.5. Life Tests. The electrical life tests will be generally 
grouped together in Group F and will be performed on a sampling basis. The 
general requirements of these tests will be based on the procedure given in 
Appendix VI or as given in the Test Specification. In addition, selected 
tests may be required at intervals during life testing. Intermediate 
failure rates and the overall AQL will be stated in the Test Specifioation. 
These teats are destruotive and valves will not be accepted for delivery 
except those which pass the stability life test. 

2.5. Retests After Holding Period. At the end of the Holding Period 
all the valves in the Lot, excluding those used for the destructive 
Sampling Inspection Tests shall be tested for air leaks and open or short 
circuits between electrodes. A lot will be accepted if the number of 
inoperative valves as defined above does not exceed 0.5%. For other tests 
as detailed in the Test Specification the maximum allowable failure will 
be specified. 

2.6. Sampling Inspection Procedure for Small Lot Sizes. DEF-131A 
allows the following minimum lot sizes for acceptance on one reject. 

Insp. Level II Insp. Level I Insp. Level S-4 Insp. Level S-2 

0.65% 

Mg,  

1% 1.5% 

AQL 

1.5% 2.5% 4% 2.5% 
MIL 

4% 6.5% 4% 
MIL 

6.5% 10% 

281 151 91 281 151 91 151 91 26 1201 151 26 

Thus the smallest lot sizes for the usual CV4000 Specifications, when 
amended by the change of IA to 8-4 and IC to 8-2, would be 281. 

For lot sizes between 151 and 500, whore individual and combined MIL's are 
specified, only the combined AQL shall be used. Where no combined AQL is 
specified the individual Aa's shall be increased as follows:- 

for Inspection Level II -- 1% MIL 
" I - 2.5% MIL 

8-4 - 4.0% AQL 
" S-2 - 6.5% AQL 

For lot sizes between 91 and 150, the combined AQL's for electrical tests 
in Group B shall be increased to 1.5%,in Group C shall be increased to 4% and 
in other Groups, 2.5% AQI, shall be increased to 4% and 6.5% increased to 10. 

/For lot 
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For lot nisei below 91, deferred acceptance can be applied over 4 or 
5 consecutive lots, as follows:— 

Group B 

Group C 

Group D 

Group E 

Group F 
(Life 

Tests) 

8 valves per week, 1 reject allowed over 4 weeks. 

3 valves per week, 1 reject allowed over 4 weeks. 

2 valves per week, 1 reject allowed over 4 weeks. 

As for Group D 

4 valves per week. 
If no failures have occured at the and of the fourth 
week in any of the life test valves, accept the first lot 
and remove the valves from test. If no failures have 
occured at the end of the fifth week, accept the second 
lot, and so on, until the fourth lot has been accepted at 
the end of the eighth week. Continue acceptance if there 
is no more than one failure in any group of 16 individuals 
tested. 

Alternatively, teat three valves over a five week period. 

(The first procedure gives a life teat time of approximately 
640 hours and the second 800 hours). 

2.6.3. Production Bate Less than Fifty Valves Per Week. Since the test 
sampling procedures described above are not applicable to a rate of 
manufacture of less than fifty valves per week, the Teat Specification or 
contract deems is will indicate where 100% testing shall not be used and 
will specify the requirements for the destructive tests for such cases. 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX X 

MECHANICAL TEST 
APPARATUS 

=MAL 

This Appendix speoifies certain apparatus neoessary 
for the mechanical testing of electronio valves. 

CONTENTS 

1. Outline Drawings, 

Drawing Drawing Title 
No. 

1 Deflection Cone for Miniature Valve Base 
Strain Test. 

2 Shock Testing Machine. 

3 Valveholder for Shock Tests. 

2. Microphony Impact Tester. 

3. Vibration Noise Tester. 



Grp 

I  

1-32 TAP.  

APPENDIX. X. KIOOL 

DRAWING No. 1. 
DEFLECTION CONE FOR MINIATURE VALVE BASE STRAIN TEST. 

•007 MAX. RADIUS 

MATT" STAINLESS STEEL. 
DEFLECTION 
CONE. VALVE TYPE. DIMENSION A. DIMENSION B. 

A 674. •3753 •002 DIA. •326t -002 DIA. 

89A .466± •002 DIA. .416* •002 DIA. 

NOM-VARIATIONS ON FRACTIONAL DIMENSIONS SHALL BE. UNLESS 
OTHERWISE STATED V4 OR LESS ± -008„OVER 1/4  4015 

DIMENSIONS IN INCHES. 
K 100VAX/DI. AUGUST,I954 



K1001/AX /D2 OCT. 1956 

NOTE 

FOR FURTHER INFORMATION AMY TO : 

THE OFF ICER- IN-CHARCZ 

KIOOI DRAWING No. 2 APPENDIX I 
SHOCK TESTING MACHINE 



ILLUSTRATIVE ONLY 

NOTE 

  

THESE ILLUSTRATIONS HAVE. BEEN 
184-JAN. FOR FULL DETAILS AND 
APPLY TO THE TVC OFFICE. 

EXTRACTED FROM DRAWING 
CONSTRUCTIONAL DRAWINGS 

KIOOI APPENDIX X 

DRAWING No. 3. 
VALVE HOLDER FOR SHOCK TESTS 

OCT. 1956 KI001/AX/D3 



2. VICROPHONT IMPACT TESTER 

2.1 The Ilicrophony Impact Tester is suitable for testing miniature 
and sub-miniature valves. It subjects the valve under test to an 
ingot of 50g with a sensibly sine-wave distribution - see figure 2 
below. 

2.2 The Nook schematic shows the arrangement of the equipment. It 
consists of a light hammer freely pivoted about a horizontal axis 
and is eleotro-magnetically released to strike a duralumin block 
upon which the valve under test is rigidly clamped. The block is 
resiliently mounted upon foamed neoprene of suitable mechanical 
characteristics and in order to eliminate high order frequencies 
from the acceleration impulse the impact is given to the block 
through a thin rubber plug fitted to the hammer head. The hammer 
and block are calibrated to give 50g on standard type equipment. 
The microphony transient voltage output from the valve is measured 
on a peek to peek indicator, see figure 1. 

f Mai"  
l7 

Hamer Impact Unit 

Skive in eireuit 

Peak to Peak 
Transient Voltage 

ledioster Release 

- for Rarer Release 

FM 1 

ti at jh = 2001uS (approz) 

t2 at Oh = 350/mO (approx) 

h 50g 

FIG. 2 

 

2.3 The hammer with its rubber plug and the block with its rubber pad 
will be periodically returned to the design authority for check 
calibration. It is essential that the bearings of the hammer arm 
are regularly lubricated. 

2.4 The operation of the peak to peak transient voltage amplifier/ 
indicator is more fully described in Clause 4.2. of Appendix Ill. 
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3. VIBRATION NOISE TESTING 

3.1 The valve shall be vibrated in the specified directions at the 
required frequency. The required frequency and specified 
acceleration shall both be adjusted to an accuracy better than 10% 
of their stated values. 

3.2. The waveform of the vibration shall be sensibly sinusoidal with 
a total harmonic distortion of not more than 5% at any frequency 
within the range. 

3.3. Where the swept frequency vibration test is specified, the rate 
of change of frequency shall not exceed one octave per minute from

/ 25 c/s to 200 ois and 100 c/s per minute between 200 c/s and 500 ch, 
and 250 o/s per minute between 500 c/s and 2.5 Eb/s. 

Where approved high sensitivity reoording equipment is being 
used the rate of sweep shall not be lesethan 15 seconds per octave 
up to 200 c/s and not greater than 45 seconds per octave above 
200 c/s and up to 2.5 KO/s. 

The time of rise of the indicator to full-scale deflection shall 
not be greater than one fiftieth (1/50) of the sweep time per octave 
up to 200 c/s and not greater than one one hundred and fiftieth 
(1/150) of the sweep time pdr octave above 200 c/s and up to 2.5 Ic/s. 

3.4. The acceleration shall be measured using a barium titanate 
aoceleromter mounted rigidly adjacent to the valve and capable of 
monitoring acceleration during actual test. The accelerometer shall 
not possess a resonance below 20 Ws. 

3.5. The accelerometer and its associated amplifier shall be calibrated 
at 50 c/s and at the lowest frequency to be used in the test. 

3.6. The output from the accelerometer and its associated amplifier 
shall be constant for constant g to within + 0.5 dB over the range 
40 c/s to 2.5 Kole and within + 2 dB at 25 c/s. 

3.7. The valve under test shall be rigidly mounted on the vibration 
table by means of a clamp. The table shall be of approved 
construction giving a minimum of spurious vibrations or resonances 
in the specified frequency range. 
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JOINT SERVICE SPECIFICATION K1001  

APPENDIX XI  

ACCEPTANCE SAMPLING 

GENERAL 

Acceptance sampling is divided into two systems. One determines the acceptance 
of valves on a qualitative basis and tests are made on a go—no—go principle. 
This is called Acceptance Sampling by Attributes and the sampling plans and 
procedures for this system are given in Defence Specification DEF-131A.as 
implimented by Section 1 of this Appendix. 

In the second system, measurements are made to determine where the 
characteristics lie with respect to the upper and lower specification limits, 
and also to determine the spread of these characteristics. This system is 
called Acceptance Sampling by Variables and the sampling plans are fully 
detailed in Section 2 of this Appendix. 

Acceptance Sampling by Attributes shall be used mhen an inspection level 
ani an A.Q.L. are acceptance inspection cond]tions in the Test Specification. 

:_n,:,;ptaice Sampling by Variables shall be used ahen a variables inspection 
level, acceptance limit for sample dispersion, upper and lower limits for 
averages of samples are quoted, or as otherwise stated in the Test 
Specification. 

SECTION I SAMPLING INSPECTION BY ATTRIBUTES  

1 General  

Unless otherwise specified by the Authority the statistical sampling 
procedures and tables used shall be those specified in DEF-131A. 

1.1. Unit of Product  

The unit of product is as defined by the detail specification. 

1.2. Consecutive Lots  
Consecutive lots are lots following in an uninterrupted 
succession submitted for acceptance when obtained trom 
continuous production. 

1.3. Continuous Production  

Continuous production prevails when:— 

(a) There has not been any change of design affecting 
Qualification Approval. 

(b) There has not been any change in the place of manufacture. 

(c) There has not been any break in production exceeding 
one month (or a longer period if approved by the 
Authority). 

2./ 
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2. Table of Cross-reference of Inspection Levels. 

For Test Specifications issued prior to June 1966, the following 

cross-reference tables shall be used:- 

K1001/App. XI, Sect.1 DEP-131 
(for reference purposes) 

DEP-131A 

III III 

II II 

I I 
IA IA 

IB IB 

IC IC 

L1, L2 

L3, L4 

L5, L6 

L7, L8 

Code Letter I 

Code Letter 0 
All other Code Letters 

All A.Q.L.'s 
Code Letter and 
Sample Size 

III 

II 

I 
S-4 

S-3 

S-2 

S-1 

S-2 

S-3 

S-4 

Code Letter H 

Code Letter I 

Same Code Letter 

Same A.Q.L.'s 

Sample size from 
same Code Letter 
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TABLE V SINGLE SAMFLI ONLY 

Master Table for educed Ins ection 

Sample 

.,-- Acceptance-Quality Levels 

1 
Size 
Code 

Sam- 
ple 

0.24 I 0.4 ' 0.65,1/1.0 1 .., 
1.5 2.5 4.0 6.5 10.0 15.0 ; 25.0 i 

Letter Size Ac Re fAc Re ,c Re lAc Re 
- 

Ac Re Ac Re Ac Re Ac Re Ac Re Ac Re Ac Re 

-r- 
A, B 2 B B B 0 1 B B B B 1 2 ;1 2 

C&D 

E 
F 

2 ' B 
3 B 

B ' B 
B B 

B 
0 1 

0 1 
A 

B 
B 

B 
1 2 

1 2 
1 2 

1 2 
1 

3 
2 3 

3 4 
3 4 

0 
H 

5 ; B 
7IB 

B 0 1 
0 1 A 

A 
B 

B 
1 2 

1 2 
1 2 

1 2 
2 3 

2 
4 

3 4 
3 4 

3 4 
5 6 

5 6 
7 8 

I 10 0 1 A B 1 2 1 2 2 3 3 3 14 4 5 6 7 9 10 

J 15 A B 1 2 1 2 2 3 2,J 3 4 4 5 6 7 8 9 12 13 

K 22 B 1 2 1 2 2 3 2 3 4 4 5 5 6 8 9 11 12 14 15 
L 30 1 2 1 2 2 3 2 3 

, --
,5-/ 14 14 5 5 6 7 8 11 12 12 13 16 17 

M 45 1 2 2 3 2 3 3 /-4 4 5 5 6 7 8 10 11 13 14 15 16 20 21 
N 60 2 3 2 3 3 4 /4 5 5 6 6 7 9 10 12 13 15 16 18 19 24 25 

0 90 2 3 3 4 
./. 

3 5 5 6 6 7  9 10 11 12 14 15 18 19 23 24 A 
P 150 3 4 4 5 6 7 8 9 10 11 12 14 15 18 19 23 24 A A 

../ 

Ac = Acceptance number 

Re Rejection number 

A = Use next sampling plan above 

B = Use next sampling plan below 
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SECTION 2. ACCEPTANuE SAMPLING BY VARIABLES  

1. GENERAL 

The folloaing information on Acceptance Sampling by Variables has been extracted 
from various sources including "Control Chart Method of Controlling Quality during 
Production" American War Standard, April, 1942, "Quality Control Handbook" - 
J.M. Juran, and "Proposed Inspection Manual for Use in Conjunction with JAN-1A 
for the Acceptance Sampling of Reliable Tubes" - JETEC, March, 1952. 

1.1. Purpose 

This section of the Appendix establishes various methods and procedures far 
Inspection by Variables. It is intended for use in the determination of the 
acceptability of electronic valves supplied under Government contract. 

2. GLOSSARY OF SYMBOLS AND TERMS 

The following list of symbols, abbreviations and definitions will be found 
useful in the general appreciation of Sampling by Variables. 

N the number of valves in a lot 

n the number of valves in a sample 

m the number of sub-groups in a sample 

(There are generally five valves per sub-group) 

X the observed value of a quality characteristic. Specific 
values are designated Xi X2 - - X. 

• the Average or Arithmetic Mean of n observed values. 

X the average of the last 10 sample averages or Process Average. 

- X1 + X- 2+ - - - X E- _ 10 

10 

x the deviation of X from the average 1 

the Class Interval between values of X. 

R the Range. The difference between maximum and minimum values of 
X in a sub-group. 

the average value of the ranges R for m sub-groups in a sample. 

R the average value of the ranges R for the last 10 samples. 

s the Standard Deviation for a sample of values X1, 12, In  
about their mean value, 

s = (Xi - x)2 + (X2 - 2 + - - (Xn 

n 
f-- 

n and st .= s 
in - 1 

where 0 is the best estimate or o , the Standard Deviation of 
the Universe. 

Note: The Acceptance Limit for Dispersion may be estimated In other 
simpler ways. See sub-para. 3.7.1. 
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MEDIAN the middle figure when results are tabulated according to 
ascending order of magnitude. 

MODE the value of the maximum of a frequency histogram. 

DISPERSION generally means Standard Deviation 

MRSD Maximum Rated Standard Deviation. This will be quoted on 
the Test Specification. 

NUM.. an essentially uniform, symmetrical and uni-mode 
DISTRIBUTION distribution. 

SKEWNESS defined as the degree to which the distribution is not 
symmetrical. 

KURTOSIS defined as the degree of "flatness" of the distribution. 

ALD Acceptance Limit for Sample Dispersion. The ALD shall be 
computed so that the probability of acceptance is 95510 fcr 
a lot whose standard deviation is equal to the MRSD. 

USLA Upper Specification Limit for Averages of acceptable lots. 

LSLA Lower Specification Limit " It It 

UAL Upper Acceptance Limit for average of samples. 

LAL Lower It It 

VIL Variables Inspection Level. This is an index of the ability 
of a variables sampling plan to distinguish between good 
and bad lots. 

a a factor used in the computation of the ALD. It is a 
factor which converts sampling variations in terms of s 
into sampling variations in terms of range, and has been 
derived to give 95 assurance of acceptance if s is equal 
to the specified MRSD. See Table 1. 

a factor used in the computation of Acceptance Limits for 
Sample Averages. It is a factor derived to ensure 957., 
acceptance of lots, the average of which is equal to the 
specification limit fcr averages of acceptable lots. The 
values of k quoted in Table 1 have been derived from 

k = 1.64 

n 

where 1.64 equals the single tail value equivalent to 9,-&. 

3. PROCEDURE FGR ACCEPT NCE SAMPLING BY VARIASFS 

The following simplified procedure has been proposed by the Joint 
Electron Tube Engineering Council and published in America on 13th March, 
1952. This procedure may be required by CV specifications but is subject 
to change. Alternatively, ether acceptance prccedures may be used in 
agreement with the Approving and Inspection Authorities. 
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3.1. Variables Inspection Level 

This shall be designated as an Acceptance Inspection condition on the 
Test Specification. 

3.2. Sample Selection 

Each sample shall be selected to represent fairly the quality of the lot. 
See also Section 1, para. 5. 

3.3. Variables Sampling Plan 

This plan Is suitable for use where the distribution of the characteristics 
is essentially normal. Table 1 below gives details of sample sizes and 
multiplying ranters for Normal and Reduced Inspecticn. 

Table 1 

NCRIAL 
INSPECTION 

LOT SIZE 
I 
1 REDLUED 
INSPECTION 

301-3200 Over 3200 

Variables 
Inspectiennkanka 
Level 

V1 
15 0.42 3.17 25 0.33 2.98 V

1 
& V

2 

V
2 35 0.28 2.87 50k 0.23 2.781 V3 

V
3 

110 0.16-2.63 225 0.11 2.54 — 

In this tsble the ranters k and a have values as defined in para. 2 of this 
section, and they are used as follcws:— 

The Acceptance Limit for Sample Dispersion (ALD) is calculated from:— 

ALD = a(MBSD) 

The Acceptance Limits for Averages of Samples are determined from:— 

UAL = USLA + k(MESD) 

LAL = LSLA — k(MESD) 

3.4. Naval Inspection 

Sample sizes for Normal Inspection are given in Table 1 

3.5. Reduced Inspecticn  

Sample sizes for Reduced Inspection are given in Table 1. Reduced Inspection 
may be used if the following conditions are satisfied:— 

(a) Each lot of the last 20 submitted under either Normal or Reduced 
Inspecticn shall have been acceptable; 
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(b) The Process Average and the Standard Deviation as calculated from 
samples selected from the last 20 lots, shall fall between the USLA 
and LSLA, and below the MRSD, respectively. 

Normal Inspection shall replace Reduced Inspection whenever the above 
requirements are not satisfied. 

3.6. Non-conforming Lots  

A nonconforming lot shall be 100% reprocessed and/or retested by the 
manufacturer before re-submission to the Acceptance Sampling Test of Variables. 
The lot may be re-submitted for test by variables for a single non-conforming 
test item if this test is of such a nature that 100% retesting without 
reprocessing is sufficient. If the non-conforming test item is of such a 
nature to require reprocessing and retest, all characteristics of the lot which 
are specified for variables testing shall be re-inspected by variablen. 

If the values are considerably off-centre it may be necessary to test to 
tighter limits than those specified in order to move the average or Median 
within the limits fcr acceptance. 

3.7. Cperation of the Variables Sampling Plan where the Distribution 
of the Characteristics is Essentially Normal 

3.7.1. Test for Lot Dispersion 

Select and test a sample of size n as specified In Table 1. Divide 
the sample into random sub-groups of 5 valves each and determine the range R 
for each sub-group. Compute the average range R for the sample. 

If the sample R is equal to or less than the ALD, accept the character-
istic for dispersion. If R is greater than the LLD the lot shall be declared 
non-conforming with respect to dispersion. If an alternative routine method 
for determining Standard Deviation is used, this value of Standard Deviation 
shall be multiplied by 2.33, and the resulting value compared with the 
ALD. 

3.7.2. Test for Lot Average  

Using the same sample as In 3.7.1., compute the Average Value or Median 
Value of the characteristic. If the value of X is within, or cn, the Acceptance 
Limits for Sample Averages, accept the characteristic for Lot Average. If the 
value is outside the acceptance limits, the lot shall be declared non- 
conforming with respect to the Lot Average. 

3.8. Operation of the Variables Sampling Procedure where the Distribution 
of the Characteristics is Essentially Non-normal  

Select the sample as in 3.7.1. 

3.8.1. The 11RSD need not be specified. 
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3.8.2. Compute the median value of the characteristic. If this value Is on 
or between the USLA and the LSLA for the characteristic, accept the lot for the 
characteristic under consideration. If the value Is outside the above limits, 
the lot shall be declared non—conforming for this characteristic. 

3.9. Discrimination Values 

The use of Variables Inspection Levels permits the specifying body to obtain 
various degrees of assurance that the specified lot parameters will be met. The 
discrimination of a Sampling Plan (i,e, the ability to distinguish between good 
and bad lots) is measured in terms of the number of Maximum Rated Standard 
Deviations between the process averages of lots which are acceptable 95: of the 
time and those acceptable 10% of the time. Table 2 shows hcw discrimination 
relates to Variables inspection Level, lot size and type of inspection. 

Table 2 

NORMAL 
INSPECTION 

Discrimination Values REDUCED 
INSFECTICN , 

Variables 
Inspection 

LOT SIZE Variables 
Inspectior0 

Level 0-3200 Over 3200 Level I 

V1 0.8 0.6 V
1 
& V

2 

V
2 0.5 0.4 V

3 

V
3 

0.3 0.2 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX XII 

MEASUREMENT OF VIBRATION NOISE, HUM, HISS AND MICROPHONY 

1. GENERAL  

This appendix describes amplifier-indicator systems suitable for measuring Vibration 
Noise, Hum, Hiss and microphony from valves. 

The Noise, Hum and Hiss amplifier described in Clause 3, is basically a calibrated 
feedback amplifier system in which the valve under test forms the first stage. A 
calibration system is built in. For convenience, the test valve stage is in a small 
independent chassis unit, separate units being used for different valve types. The system 
can measure a wide range of amplitudes in the frequency range 50 c/s to 5 Ws. 

The microphonic output from a valve subjected to impact in the equipment described 
in Appendix X, Section 2, shall be measured using an amplifier and peak to peak transient 
voltage indicator as described in Clause 4 of this Appendix. 

2. MEASUREMENT OF VIBRATION NOISE HUM AND HISS 

2.1. Vibration Noise Measurement 

The noise output from the valve under test shall be measured using an 
amplifier whose frequency response is 3 dB down on the mid-band gain at 30 c/s 
and 5.5 Kc/s, the response falling at the rate of approximately 6 dB per octave 
beyond these points. The amplifier described in Clause 3 below may be used. 

2.2. Hum and Hiss Measurement 

Hum shall be measured using the special feedback amplifier and indicator 
described in Clause 3 below. 

Hum produced by the valve under test has two main components. 

(a) Cathode Hum 
(b) Grid Hum 

These compcnents are separately assessed by respectively short circuiting 
the grid resistor and capacitatively by-passing the cathode resistor. In 
addition, since the Hum components can be produced either by electro-magnetic or 
electrostatic coupling, each of the above measurements shall be performed by 
earthing each of the two heater connections in turn. 

Hiss is measured under conditions which remove the Hum component by operating 
the heater on d.c. and at the same time short circuiting the grid resistor and 
by-passing the cathode resistor with a suitable capacitor. 

3. FEEDBACK AMPLIFIER AND INDICATOR 

This system is intended basically for the measurement of very low levels of hum 
and hiss but includes also an alternative condition in which the feedback is removed, 
making it suitable for normal levels of vibration noise. The amplifier is followed by 
a rectifier and moving coil type meter. 
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3.1. Amplifier Details  

The Amplifier is intended primarily for the measurement of very low levels 
of Hum, Hiss and Vibration Noise but is also suitable for higher levels of audio 
frequency noise. 

In the high sensitivity condition the amplifier shown in Figure 2 consists 
of V2 and V3, the valve under test, V1, being arranged for convenience of 

operation, on a separate sub—chassis. The basic circuit arrangement for the valve 
under test is shown in Figure 1. 

Overall feedback is applied in order that the readings referred to the input 
grid can be read directly and they will be unaffected by drift or by mutual conductance 

variations of individual valves under test. 

The gain of the amplifier is adjustable in calibrated steps by means of S2 
(Figure 2) which controls the feedback. Table 1 shows the sensitivities at various 
switch positions for one particular type of valve, namely CV4085. These 
sensitivities will not be applicable to other valve types but suitable circuit 
values will be shown in the appropriate valve specification. 

For measurement of higher noise levels the output from the test chassis is 
injected into J1 (Figure 2), the maximum sensitivity then being 5 mV for full scale 
deflection. 

The attenuator S3, which operates under both conditions shown above reduces 
the sensitivity by a factor of 10 or 100 according to the switch position. 

3.2. Amplifier  System Sensitivity 

The figures shown in Table 1 represent the r.m.s. input voltage required 
from a sine wave source to give 0.4 full—scale deflection and these sensitivities 
will be satisfactory for the measurement of Hum and Hiss. For Vibration Noise 
a reduction of gain may be necessary. 

TABLE 1 

S2 POSITION GAIN H.M.S. INPUT 

1 200,000 2 1uV 

2 100,000 4 /uV 

3 80,000 5 /uV 

4 40,000 10 //uV 

5 20,000 20 1uV 

- 
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3.3. Amplifier Frequency  Response 

The overall frequency response is selected according to the measurement 
being made. For low frequency Hum measurement, the high frequency Hiss 
component can be rejected by a simple low sass filter which is brought into 
circuit by S4 (Figure 2). 

Two frequency characteristics are thus available, one for Hum and the 
other for Hiss measurement. During the latter measurement, introduction of 
a Hum component may be avoided if the heater of the test valve is operated 
on d.c. provided by an external accumulator and selected by S5 (Figure 2). 
A graph of the frequency response characteristic is shown in Figure 4. 

3.4. Amplifier System Calibration 

If close tolerance components are employed as indicated in the 
theoretical circuit diagrams and also as indicated in the specification for 
the test valve circuit, the overall gain in the high sensitivity condition 
should be within 5% of the indicated values as shown in Table 1. 

The overall gain may be checked by means of the calibration input 
provided on the test valve sub-chassis. Application of a sinusoidal 
voltage of 0.5V r.m.s. at 1000 c.p.s. through 1 megohm to the test socket 
with S3 set to X1.0 and with full frequency response of the amplifier should 
give a full scale deflection of the meter in position 1 of Switch S2. The 
amplifier will read r.m.s., correctly but only for sine wave inputs, owing 
to the form of meter used. The use of this form of meter is desirable for 
the sake of robustness. 

3.5. Amplifier Arrangement for Vibration Noise Measurement 

The valve shall be operated at the specified frequency and 
acceleration whilst it is being held rigidly on the vibrating table with 
screened flexible leads making connection from the valve under test to 
the valveholder of the test valve sub-chassis operating under the 
specified circuit conditions. The output from the test valve chassis 
shall be connected through a short length of co-axial cable to the input 
Jack J1 on the main amplifier, the amplification at this point of the circuit 
being appropriately reduced. Since feed-back is removed when thus operating, 
re-calibration trill be necessary with each individual valve tested using the 
injection socket of the test valve sub-chassis as before. 

3.6. Amplifier Construction Details  

The performance is critically dependent on the detailed layout of the 
sub-amplifier unit (Figure 3). A unit built closely to the design shown 
can be expected to give results in close agreement with those from the 
prototype, but it is recommended that a check be made with the equipment 
held at S.V.T.L. Haslemere. 

The three basic circuits consist of:- 

(a) Valve Test Circuit Unit 1. (Figure 1). 
(b) Amplifier ) 

and ) Unit 2 (Figure 2). 
Indicator ) 
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4. MICROPHONY TEST AMPLIFIER AND INDICATOR 

This equipment consists of two main units:— 

(a) Test Valve Unit. 
(b) Peak to Peak Transient Voltage Indicator. 

4.1. Test Valve Unit 

This unit consists of a single stage with the valve to be tested connected 
as an amplifier. This circuit is mounted directly under the hammer unit in 
order to minimise lead length and also to allow easy modification of the circuit 
arrangement by inter—connection plugs for each valve type being tested. A 
suitable circuit will be given in the appropriate individual test specification. 

4.2. Peak to Peak Transient Voltage Indicator 

In addition to a single stage amplifier and indicator, this unit contains 
a small stabilised power supply feeding both the unit and the test valve unit. 

The peak to peak indicator consists of a single stage Pentode amplifier 
coupled into a phase inverter, the outputs from which are rectified and thus 
generate two d.c. voltages proportional to the peak of the positive and negative 
half cycles respectively to the applied waveform. These outputs are added in a 
double cathode follower the output of which feeds direct to the meter. The 
circuit arrangement ensures that the meter reading remains as long as the hammer 

i operating switch is depressed. A suitable circuit is shown in Figure 5. 
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FIG.5 PEAK TO PEAK TRANSIENT VOLTAGE INDICATOR 

60mA 
C13 

100pF 

52 
5°C"̂ V 125mV 

F5DIT 

• 6.39 
2.5A 

a 

6.38 
01A 

FT  
b 

C 

100(4 10011 10011 050 1K RL2 B 2300 R M 
50c/s 

INPUT 
3 

09448 0-500 0 50 47011 
86F 

I OAF 
509F 

43K 75K 

300K /.47K 
1.8K 270.0 y 1 IM IM 

3600pFT "56001F 300K 

68K 82K 68K 

4.7:,084014 
- - — sgl• 

0 SAP°1 

-• 

68K 

CV4014 

8K 

010 
0 10F 

09448 

—• 

084010 

• 

--• 

620K 

094010 C94010 

0 1AF 
1M IM 

6126  

150K 100K 

330K 

IM 

270.0 

+506 

01p/AM 25 

C 

C

C
m 

+3008 

EARTH 

j• 6.3V 0.3A 

16 3V 

1508 

}CONTROL 

Cp
a

rr
u

i  
-u

o
  
i
x
  w

rp
ua

dc
lv

  



JOINT SERVICE SPECIFICATION KI001 

APPENDIX XIII  

-MEASUREMENT OF NOISE FACTOR 

1. Definition of Noise Factor. 

The noise factor F of an amplifier is defined numerically by the 
expression: 

S /n 
F = 1 1 

S /n 
2 2 

where S1/n1 is the available signal—to—noise power ratio at the amplifier 

input and S2/n2is the available signal—to—noise power ratio at the amplifier 

output when the temperature of the source is standard i.e. 290°K. 

The "tern available power implies the maximum power which can be 
obtained from a source. 

The noise factor may also be expressed in decibel notation as: 

F = 10 log 
10 S /n 

2 2 

In present usage, noise factor, and noise figure are synonymous. 

Noise Temperature TF in degrees Kelvin and Noise Factor F are related by 
the expression: 

T = (F — 1) 290 
F 

2. General  

Unless otherwise specified, noise measurements are to be made by the 
dispersed signal source method. The source is usually a temperature limited 
diode. This noise source is satisfactory up to the frequency at which 
transit time and lead inductance effects become significant; with present 
diodes this is In the region of some hundreds of Mc/s. For higher 
frequencies, noise discharge tubes may be used. The specification will state 
the type of source to be used. 
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I First 
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I Stage 

Noise 
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IF 3 db 
AMP ATTEN 

IF AMP 

__i Variable 
Gain 

A general outline of the test equipment is shown in block diagram form in 

fig. 1. 

Head Amplifier 

Fig. 1. 

The valve to be measured for noise factor comprises the first stage of a 
receiving system which will be specified. 

The overall noise factor of the system is given by: 

F -1 F - 1 F - 1 

F = F + 2  + 3  
1 

G1 
G
f
G
2 G1 .G2 . 

G
(r- 1) 

Where Fr 
the numerical value of the noise factor of the rth stage when fed 

from a source impedance equal to the output impedance of the 
(r - 1)th stage  

G(r  1) = the numerical value of the available power gain of the (r - 1)th 

stage. 

Usually the gain of the first stage Is made sufficiently high so that the 
noise arising from succeeding stages will be negligible. In addition the 

bandwidth of the first stage must be wider than that of all the following 

stages. 

For certain systems, where this condition cannot be obtained it is usual 
to measure the overall noise factor of the system. in these cases, if it is 

desired to measure the noise factor of the valve itself, it is necessary to 
measure the gain G1 of the first stage and the noise factor F2 of the second 

stage and make corrections in accordance with the above equation. 
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The specification will state: 

(a) the input coupling conditions and'whether these conditions shall be 
adjusted for optimum power match or for optimum noise factor 

(b) the frequency of measurement 

(c) the bandwidth of the system 

(d) the gain of the first stage when this is required to be specified. 

3. Methods of Measurement. 

The noise factor may be measured, when specified, by one of the methods 
described in the following paragraphs. 

The measurement is made by comparing the noise output of the first 
stage of a receiving system with an equal amount of noise produced by the 
noise source i.e. the input to the receiver from the noise source is adjusted 
until it exactly doubles the noise output of the first stage. This is 
achieved by the use of an amplifier, detector and output indicating meter. 

Either the law of the detector must be known so that an accurate 
doubling of noise input power can be obtained or, alternatively, some device 
must be used to eliminate the effect of this law. 

In the methods described below, this has been done by the use of a 
calibrated attenuator, in method A and by the use of two similar noise 
sources and an output meter shunt in method B. 

If a saturated noise diode is used as the noise source and the diode 
anode current is measured, the noise factor F of the system is calculated 
from the formula: 

F - 
2
e
KT 

I
d
R 

where e = electron charge (1.60 x 1019 coulomb) 

k = Boltzmannts constant (1.38 x 10-23 joule per degree) 

T = temperature of the source resistor in °K 

Id = anode current of the noise diode in amperes 

R = value of the source resistor in ohms. 

For a source resistor temperature of 290°K, this formula reduces to: 
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(1) numerically, F = 20 IdR 

(2) in db notation, F = 10 log10 (20 IdR) 

3.1 Method A  

This method is shown in fig. 1. It uses a passive power halving 
attenuator as early in the system as is practicable where the signal level is 
small enough to avoid any errors due to circuit nonlinearities. Such an 
attenuator can be calibrated by standard methods external to the circuit. The 
attenuator must not affect the frequency response of the system and must be 
correctly matched into the amplifier. 

The output indicating meter is required to indicate a standard reference 
reading at some arbitrary power level. 

With the noise diode switched off, the output meter is set to the 
standard reference reading by adjustment of the gain of its auxiliary 
amplifier. The diode is then switched on and the attenuator is switched into 
circuit. The diode anode current is adjusted by control of the diode filament 
supply until the Output meter is again set to the same mark. The noise factor 
is then calculated from the above formula. 

3.2 Method B  

This method is shorn in fig. 2 and uses a calibrating unit and an output 
meter shunt. The calibrating unit oonsists of two saturated diodes, each with 
its own amplifying system with outputs connected to a common output. The noise 
outputs of the diodes must be considerably greater than the noise outputs of the 
amplifiers so that the latter have no effect on the calibration. 

IF Amplifier 
Variable Gain 

     

     

Noise 
Source 

  

First 
Stage Mixer 

  

     

Detector 

Calibrating 
Unit 

Fig. 2 
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With a typical valve in the test position, the gain of the receiver system 
is adjusted to give a suitable reading on the output meter. This reading 
becomes the standard reference reading. 

3.2.1 Receiver calibration  

The receiver is calibrated by feeding the calibrator unit into the IF 
amplifier with one of the calibrating noise sources operating and the gain of 
its associated amplifier is adjusted until the reading on the output meter is 
equal to the standard reference reading obtained with the valve under test. 
With the second calibrating noise source switched into circuit in place of the 
first, its associated amplifier is also adjusted to give the same standard 
reference reading. This results in the equalisation of the two calibration 
noise sources. 

Both noise sources are then switched on together doubling the noise input 
to the receiver. The shunt across the output meter is adjusted until the 
deflection is exactly equal to the standard reference reading. 

The receiver and shunt are now calibrated. 

3.2.2 Valve test  

The Calibrator unit is removed and the valve to be tested is connected 
into circuit and the meter shunt removed. The gain of the IF amplifier is 
adjusted to give the standard reference reading on the output meter. With the 
noise source switched on and the meter shunt connected in circuit, the noise 
source is adjusted to give the standard reference reading on the output meter. 
The anode current of the noise diode is measured and the noise factor of the 
amplifier calculated. 

3.3 Precautions for Methods A and B 

1. It is essential to stabilise both the noise diode anode voltage and 
filament voltage supplies against mains voltage fluctuations, and to take 
adequate precautions to eliminate, by suitable filtering, any radio frequency 
signals which may be present on the outputs from these supplies. 

2. It is usually advisable to provide a well screened enclosure or room, for 
the measuring equipment and the operator, and to provide adequate radio 
frequency filtering for the mains power supply, where they enter the screened 
enclosure or room. 

3. For absolute measurement it is essential to maintain the temperature of 
Noise Source Resistance at 290°K or to make correction for any difference from 
this temperature. Arrangements should be made to maintain the test amplifier 
at a constant temperature which should be recorded. 

4. The noise generator must be designed to have an output impedance equal to 
that of the source used with the circuit under test. 
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The value of source resistance must be accurately known. This source 
resistance consists of a resistor shunted by a tuned circuit, the effect of 
which may not always be negligible. Therefore, it is necessary for absolute 
measurements, to be able to ascertain the dynamic impedance represented by this 
tuned circuit and thus calculate the resultant value of source resistance which 
will be the true value for noise factor measurements. 

Frequent checks of the value of the source resistor should be made to 
eliminate errors due to its value altering with time due to resistor ageing, etc. 

It is essential to provide the best possible coupling between the noise 
source resistor and the input terminals of the test amplifier to obtain 
minimum noise factor. This coupling is not necessarily the same as that for the 
best impedance match. 

The actual noise factor of the tube or valve will be somewhat lower than 
the measured value due to various losses, such as those occurring in the 
matching transformer, etc. 

5. It is essential to measure the noise diode anode current with the best 
possible accuracy and to make frequent checks of the accuracy against some 
standard. 

3.4 Method C  

The use of gas discharge noise sources at frequencies above several 
hundred megacycles — to be included. 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX Xrir 

MODULATOR DESIGN AND 
RATE OF RISE OF VOLTAGE IN 

MAGNETRON TESTING 

1. THE MEASUREMENT OF RATE OF RISE OF VOLTAGE 

The most convenient method of measurement of the instantaneous value of the rate of 
rise of voltage (as required by section 5.F.2.5.5.) is by means of a differentiating circuit, 
the amplitude of the output being measured on a cathode ray tube using a calibrated shift 
voltage. This avoids errors due to X-Y coupling and other defects In the C.R.T., the need for 
a linear time base with accurate time calibration, and the difficulty of accurate measurement 
of the slope of the resulting trace. 

The most convenient type of differentiator is the CR circuit (Fig.1) 

The type of waveform obtained is shown in Fig.2. 
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Errors can arise due to the inductance of the resistor, stray capacitance across the 
resistor or the capacitor, and reflections in the cable (if any►) connecting the C.R. circuit 
to the C.R.T. 

Grade X Carbon Resistors Pattern CT3 of RCL 112 have been found suitable; the lowest 
wattage permitted by the conditions should be used. Errors due to the cable can be 
minimised by making R equal to the characteristic impedance of the cable. 

It is an advantage to use a vacuum or oil—filled capacitor because the reduced bulk 
thus obtainable enables the stray capacitance across the resistor to be minimised. 

The time constant of the stray capacitance with the resistor should not exceed about 
one tenth of the rise time of the pulse. 

The differentiating capacitor should be screened to limit shunting stray capacitance 
from other conductors forming part of the high voltage circuit of the modulator. 

The change in the rate of rise of the modulator due to connection or removal of the 
differentiator must be taken into account. 

2. CORRELATION OF THE INSTANTANEOUS RATE OF RISE 
OF VOLTAGE WITH THE INSTANTANEOUS VOLTAGE. 

To determine the instantaneous rate of rise at a particular voltage (as required by 
section 5.F.2.5.5) it is convenient to connect the output of the differentiator to one 
pair of plates of a C.R.T., with the voltage reduced with a potential divider, to the 
other pair. The type of trace is shown in figure 3. 

FIG. 3 

dv 
dt 

    

The measurements should be made using calibrated shift voltages. 

The potential divider is required to pass the leading edge of the pulse without 
distortion; a capacitance divider with a suitably short connecting cable is indicated. 

The total delay times of the X and Y paths rust be made equal to a suitable degree 
allowing, in the case of very short rise times, for the transit time of the C.R.T. 
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3. THE DESIGN OF TEST MODULATORS HAVING DESIRED 
CHARACTERISTICS IN RESPECT OF RATE OF RISE OF VOLTAGE. 

In network type modulators, the value of the rateof rise can be controlled by 
varying either the inductance in series with the discharge circuit or the capacitance 
shunted across the load. When it is permissible to neglect the effect of strays other 
than those which can be included in the total series inductance and the total shunt 
capacitance of the circuit so that the circuit becomes as shann in Fig. 4, the shape of 
the rate of rise/voltage characteristic is a function off L / as sham in Fig.5. 

c 
Z
0 

C Tee !MALI. 11/Vo LAKfiE 

V —0— 
Fl 

The rate of rise/voltage trace may depart from the shapes shown in Fig.5 due to the 
effect of strays which have been neglected. In particular, excessive capacitances of the 

pulse forming networth to earth, together with too high a ratio L2 (Fig.6) 
LI + L2 

can give rise to a superimposed oscillation, (Fig.7). 

Appendix XIV Page 3 



Li  

  

To 
144601114oN 

dt 

FIA- F14.7 
V --bi. 

  

Fig. 6 LPLO 

Similar effects can arise from excessive distributed capacitance to earth of the 
pulse-transformer windings or excessive strays at other points In the circuit. 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX XV 

CATHODE RAY TUBES:- 

ENVELOPE FACE PLATE AND SCREEN QUALITY 

1. SCOPE This Appendix describes defects which may be present in individual tubes. 

2. GENERAL INSTRUCTIONS  

Inspection is to be made with the unaided eye unless magnification is specified. 

3. DEFINITIONS OF GENERAL DEFECTS  

3.1 General 

Blister - A bubble in the glass due to the inclusion of air having a 
maximum dimension in excess of that specified in paragraph 5.2 of this Appendix. 

Bruise - Crushed or cracked surface, spot or area on glass resulting from an 
impact with another object. 

Bubble - See Blister. 

Bulls Eye Top - A thickening of the glass in the centre of the top of a bulb 
resulting in optical distortion. 

Check or Crack - A fissure extending into or through the glass. 

Chill Wrinkle - Rippled or wavy surface caused by non-uniform glass flow in the 
pressing operation. 

Cluster - Two or more stones or knots when the minimum separation is not greater 
than 1/16 inch. 

Cord - An attenuated transparent inclusion possessing optical or other properties 
differing from the parent glass. 

Glass Knot - A small transparent area of incompletely assimilated glass having an 
irregular, knotty or tangled appearance; a transparent stone. The "size" of 
a knot refers to the maximum linear dimension in its most distinct contour. 
A nclustern of knots is a group of two or more knots that are speced not more 
than 1/16 inch apart. A cluster is considered as one knot. The size of a 
cluster shall be considered as the maximum overall dimension of the group. 

Lap - A fold in the surface of the glass. 

Loading Mark - Imperfections in the outer surface glass of a bulb caused by 
lehr stands, pokers, etc. 
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Plunger Pull - See Suck Up. 

Rouge or Rust - See Scale. 

Run Down - This is caused by plastic glass running down into the dome of a blown 
bulb after release from the mould. 

Scale - A small piece of metallic oxide or carbon embedded in the glass. Not to 
be confused with allowable slight blackening of seal area caused by reduced lead 
in the glass. 

Scuff - Small scratches or abrasions in the surface of the glass. 

Shear Mark - A scar in the glass caused by cutting with shears. 

Stone - An opaque or white spot caused by undissolved or foreign material. 

Suck Up - or Plunger Pull - A distortion or deviation from the intended shape, 
caused by the plastic glass following the plunger as it is withdrawn from the 
mould. 

3.2. Screen and Face Plate Defects 

Definitions 

Bright spot - A small area or point source of light on the tube screen with an 
intensity (fluorescent or phosphorescent) at least twice the brightness of the 
surrounding area. 

Colour - Unless otherwise stated, this refers to the colour observed with the 
screen activated as specified in paragraph 6.1 of this Appendix. 

Colour Spot - A small area which is noticeably dis-coloured and which has 
fluorescent or phosphorescent intensity less than one-half or greater than one 
and one half times that of the surrounding area. 

Combination Spots - Spots which appear to have combinations of the characteristics 
of dead, bright and colour spots shall be classified as the type they most 
resemble. 

Dead Spot - A small area which emits practically no light. For example, holes 
and non-fluorescent or non-phosphorescent spots in the screen and opaque particles, 
open blisters and bruises in the face-plate glass. 

Face Contour Variation - Variation in the inside or outside face surface contour, 
such as Bulls Eye Top or Suck Up. 

Quality Area - The area specified as the minimum useful screen area. 
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Shaded or Mottled Areas - Minor gradation in colour or luminous intensity with 
respect to the overall screen background, such as may be caused by uneven screen 
distribution, water marks, loading marks or scum. 

Surface Blemish - Inside or Outside surface defects such as Spot, Chill Wrinkle 
and Cord. 

4. CLASSIFICATION OF GLASS DEFECTS 

All face-plate defects shall be classified into one or the following groups:- 

Dead Spot - Blister (except that clear buried or unbroken surface 
blisters which meet the requirements of paragraph L4.5 of this 
Appendix shall not be considered as defects), Bruise, Check, Scale. 

Shaded or Mottled Area - Scum (de-vitrification) or Shear Mark. 

Face Contour Variation - Bulls Eye Top, Chill Wrinkle (flow line), 
Loading Mark, Suck Up or Plunger Pull, Run Down. 

Surface Blemish - Cord, Lap (inside surface). 

Colour Spot - Bright spot or other colour spot. 

NOTE: The criteria for Acceptance and Rejectidn will be published later. 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX XVII  

WITHDRAWAL OF QUALIFICATION APPROVAL AS A 

REQUIREMENT FOR SOME CV VALVES 

1. Qualification Approval is deleted as a requirement for the valves listed below. 

Never-the-less it is open to any Qualification Approval Authority to reinstate the 
requirement and to any firm to seek Qualification Approval in particular cases. 

2. Marking 

If any valves listed below, are supplied by a manufacturer who holds a valid Qualification 
or Type Approval Certificate the marking of K1001/4.1 should be used. Otherwise K1001/4.2.3 applies 
(that is, 4.1 excluding the Type Approval letter). 

3. Type Approval Tests 

Some of the specifications of the valves listed below contain tests which are quoted as 
Type Approval only. These tests are to be performed once only at the beginning of any contract at 
Inspection Leval 1A and AQL.6.5 or as agreed with the Inspection Authority. 

CV 6 CV 215 - 216 inclusive 

8 218 - 220 " 

9 221 - 22 7 n 

12 230 - 242 I/ 

13 246 - 251 n 

15 255 - 257 n 

16 259 - 260 n 

18 264 
19 266 - 272 If 

20 274 
22 278 - 288 II 

24 - 27 inclusive 290 
29 - 31 " 292 
33 294 - 298 " 
34 300 - 306 " 
36 - 57 " 308 
59 - 72 II 310 
74 - 94 n 312 
96 - —116 If 315 - 319 n 

118 - 121 II 321 ". 322 II 

124 - 128 " 324 - 325 " 
1130 - 140 " 327 - 336 ft 

151 -161 " 338 - 344 II 

171 - 182 II 346 - 347 
185 - 186 " 349 - 353 n 

1 88 - 213 II 355 - 357 " 
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JOINT SERVICE SPECIFICATION K1001 

APPENDIX XVII  

WITHDRAWAL OF QUALIFICATION APPROVAL AS A 

REQUIREMENT FOR SONE CV VALVES 

1. Qualification Approval is deleted as a requirement for the valves listed below. 

Never-the-less it is open to any Qualification Approval Authority to reinstate the 
requirement and to any firm to seek Qualification Approval in particular cases. 

2. liarking 

If any valves listed below, are supplied by a manufacturer who holds a valid Qualification 
or Type Approval Certificate the marking of K1001/4.1 should be used. Otherwise KI001/4.2.3 app] 
(that is, 4.1 excluding the Type Approval letter). 

3. Type Approval Tests 

Some of the specifications of the valves listed below contain tests which are quoted as 
Type Approval only. These tests are to be performed once only at the beginning of any contract 
Inspection Leval 1/, and AQL.6.5 or as agreed with the Inspection Authority. 

CV 6 CV 215 - 216 inclusive 

8 218 - 220 " 

9 221 - 227 " 

12 230 - 2/2 r? 

13 246 — 251 " 

15 255 — 257 it 

16 259 — 260 0 

18 264 
19 266 — 272 it 

20 274 
22 278 - 288 It 

24 "' 27 inclusive 290 
29 - 31 " 292 

33 294 — 298 " 
34 300 — 306 " 

36 — 57 " 308 
59 — 72 n 310 
74 — 94 " 312 
96--,  116 0 315 — 319 " 

118 — 121 " 321 — 322 II 

124 - 128 “ 324 - 325 n 

1130 —140 " 327 — 336 " 

151 — 161 " 338 — 344 " 
171 — 182 " 346 — 347 0 

185 — 1 86 o 349 — 353 II 

188 — 213 " 355 — 357 " 
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) 

Cy 1251 - 1 296 inclusive eV 1 871 - 1 872 
1300 - 1346 1874 - 1875 
1348 - 1349 1 877 
1355 - 1356 1 879 - 1880 
1359 1 883 
1363 1 891 
1366 - 1374 1 893 
1377 1 900 
1379 1399 1911 
1 400 1 932 
1 409 - 1 41 0 1 934 - 1 935 
1 432 1 937 
1 472 - 1 473 1 941 
1487 - 1503 inclusive 1 943 
1505 - 15 06 1 944 
1508 1 947 
151 0 - 1511 1 955 
1514 - 1529 inclusive 1 959 
1531 - 1534 It 1 971 
1536 1 985 
1540 1 988 
1546 - 1599 21 01 - 21 04 inclusive 
1636 - 1 733 21 06 - 21 08 
1 156 211 0 
1 /58 21 24 
1 743 21 25 
1758 2127 - 21 29 inclusive 
1 162 2132 - 2137 " 
1 790 2164 
1 795 21 72 
1 832 - 1 833 21 74 
1 856 21 84 
1 861 2186 
1 862 21 92 
1 863 
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CV 2208 2747 
221 0 2 748 
221 2 2785 
221 4 2791 
221 5 2795 
221 7 281 0 
221 8 2851 
2224 2868 
2225 2902 
2228 2983 
2238 3 798 
2240 
2241 
2243 
2254 
2259 
2270 
2273 
2280 
2282 
2286 
2288 
2300 
2301 
231 9 
2320 
2322 - 2324 
2331 
2342 
2343 
2360 
2361 
23 70 
2377 
2390 
2399 
4411 
2416 
2419 
2447 
2524 
2742 
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JOINT SERVICE SPECIFICATION E1001 

APPENDIX XVIII  

NEASURDENT OF VALVE CATHODE INTERFACE RESISTANCE  

GENERAL 

This Appendix describes a convenient low frequency method of measuring thermionic 
valve cathode interface resistance. 

Section 1. THEORETICAL ANALYSIS  

1.1. The measuring method outlined below gives a simple means of measuring the 
total effective resistance occurring in the cathode coating and cathode 
interface layer of triodes and pentodes. 

1.2. Referring to Fig. 1, fundamentally the assumption is made that at constant 
grid current V g_k is constant, so that a variation in cathode current 6Ik 

produces a variation in cathode surface potential 5Ia  x rkt. Since at 

constant grid current Vg_k is constant, then 

51k x rkt = 6Vg_e  

• • 

5v 
rkt = g-e 

5Ik 

i,e, rkt (the total coating and interface resistance) is equal to the slcpe of 

the Vg: Ik characteristic at constant grid current. 

A more strict mathematical analysis of the system leads to the equation 

8Vg-e 

5Ik 

where 1± 

and pi  

and g
o  

 

1 1 
= rkt +  

1 + ti II gm 

= 
61/
a-k Ia  being constant 

oVrk 

= 8 Va-k Ig being constant 

• 

5vg-k 

= 
81

k 

5 vg—k 
As the valve is connected as a triode, and as the grid current is maintained at a 
constant value, then Olk = 8Ia  and the expression becomes: 

vre = rkt + 1 • 1 
I Ia + / 4m 

Appendix XVIII Page 1 



The error caused by the second term in the above expression is usually not 
greater than about 10 ohms, and if new valves can be assumed to have 
very low values of rkt, the correction can be determined by measurement. 

For the purpose of investigating changes in interface occurring during 
life, the correction can be ignored if this second term stays constant. 

Section 2. PRACTICAL METHODS OF hEASURING INTERFACE RESISTANCE  

2.1. A practical circuit for performing the measurements described in Section 1 
above is given in Fig. 2. 

2.2. The grid is returned through a 0.5 MQ resistor to a variable positive 
voltaa and the grid current is conveniently set to about 0.4mA. Since 
0.5 M is large compared with the grid-cathode diode-impedance, the grid 
current is held closely constant and the grid follows the cathode surface 
potential. The Ia  = Ik is adjusted by the Va  control to nominal and the 

anode voltage is modulated by the low impedance 0-10-50 v transformer in the 
anode lead. The modulation is increased to give a reading of 100 mV across 
the 1002 resistor. If the valve voltmeter is switched into the grid 
circuit, Vg will be indicated for a pre-set value of 5 Ia. The grid 
reading is therefore K5Ve  where K is a constant calibration. 

----w 
8 Ia  

The instrument may be made direct reading in ohms. 

By inserting a decade box in the cathode, the performance of the apparatus 
may be checked. With a new valve inserted and zero resistance inserted, a 
value of resistance is read. This has been found to be closely constant 
for all new valves of the same type measured at the same values of 1g and 

This is termed the zero error and is subtracted from all subsequent 
measurements, the la  and 1g always being the same. 

2.3. The limitation of the method is that no indication is obtained of the 
capacitive component of interface, and no distinction can be drawn 
between true interface and the actual resistance of the cathode coating. 
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THBOBBTICAL CIRCUIT 

FIG. 1 

PRACTICAL CIRCUIT  

FOR IMASURING CATHODE ZITERFACEMILSTANCE  
VNAN  

1 0 00 

A.C.mains 

♦ 
• 

V9 
valve 

voltmeter 

FIG. 2 

0.1pF= 

NOTE. The Va supply 
shall have an imped—
ance of not more 
than 1 ohm. 

Va 
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JOINT SERVICE SPECIFICATION K.1001  

APPENDIX XIX 

INSPECTION PROCEDURE FOR GOLD PLATED PINS  AND ACCESSORIES 

When specified in the individual specification the follJwing procedure shall 
apply:- 

1. Samples, which may be electrical rejects from the lot under inspection, shall 
be subjected to the Climatic Tests specified in Section 10. 

2. At the conclusion of the climatic cyclying the plated surfaces shall be 
examined and shall not show any evidence of corrosion or peeling, such as 
could cause unsatisfactory operation of equipment in which the valve may be 

used. 

3. Unless otherwise specified an Inspection Level of IA and A.Q.L. of 0.65% 
shall apply. /The Inspection Level shall refer to the number of sample 
valves, and the Acceptance Number, (as a result of the above A.Q.L.) shall 
indicate the number of individual item rejections allowed e.g. pins/. 

June 1965. Appendix XIX Page 1. 



JOINT SERVICE SPECIFICATION K1001  

APPENDIX XX 

CODE OF PRACTICE RELATING TO JOINT SERVICE 
RADIOACTIVE VALVES  

(Superseding T.V.C. Information Sheet No. 11) 

Contents: 

1. Explanatory Notes. 

2. General Provisions Relating to Radioactive Valves for Joint Service Use. 

3. Class 1 Valves. Procedures and Precautions for dealing with Radioactive 
Valves (Glass 1) for Joint Service Ube. 

4. Glass 2 Valves. Procedures and Precautions for dealing with Radioactive 
Valves (Class 2) for Joint Service Use. 

5. Hazard Grade Valves. Procedures and Precautions for dealing with 
Radioactive Valves (Hazard Grade) for Joint Service 
trne. 

Page 14 Illustrations of Narking Requirements for each Class of Radioactive 
Valve. 

Anne:AA Procedure for dealing with Class,2 Radioactive Valves. 
ratxt:: 41, L MAN .rOtt. u k  sx,e4 ,Art tt, rtr" g. .0 ,1 • 

44 CAC 3 1.-ks7  ,`f rvtatc ttiVta tAR46 040.-cks.rt at,41 .se:e4.c" iNI:Zikc Li tA 4 

i,,ext-tsrt c C Svunf3ER5 A iptiasifii4g Not -C•APC 

1.1 Introduction  

This Code of Practice is designed as a guide to all concerned with Joint 
Service Radioactive Valves. The currently accepted view is that no 
quantity of radioactive material however small ought to be ignored: it is 
always possible that there will be circumstances in which its presence will 
be of some importance, even though these circumstances seldom arise. 

In order to ensure the greatest practicable convenience to users, this 
Code divides Joint Service Radioactive Valves into three grades or classes: 

which are subject to so few restrictions that for 
almost all purposes the presence of radioactive 
material may be disregarded. 

which are subject to comparatively few restric-
tions, especially individual valves. 

which are subject to many restrictions which will 
inevitably embarrass the user. 

It is expected that nearly all Service Valves will fall within Glass 1. 

An important feature in the need to be able to identify each grade of valve 
by its markings. This calls for correct action both in drawing up the 
specification and in manufacture. Mistakes made in these stages cannot 
easily be rectified. 
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(a) Class 1, 

(b) Class 2, 

(c) Hazard Grade, 



1.2 The Radioactive Valve Problem 

1.2.1 The hazard presented by radioactive material in valves 
depends not only upon its nature but upon many other factors 
includingt 

(a) the quantity in a valve, 

(b) whether the valve is whole or has been broken. 

(c) the degree of howdling by personnel. 

(d) the number of valves in one place. 

The quantity of radioactive material in a single valve is 
usually very small and there seems no technical reason why it 
should ever become large. It is therefore misleading to speak 
of a radioactive valve as dangerous' but on the other hand, pre-
cautions are necessary where people continually handle 
valves or when valves get broken or when many valves are 
collected in one place. By imposing restrictions on the quan-
tity and range of radioactive materials introduced into 'altos 
and by paying proper attention to marking and labelling, the 
general need for precautions can be reduced to a elitism'. The 
Code of Practice follows this course and is governed very 
largely by the requirements of the various Regulations dis-
cussed below. 

1.2.2 The Radioactive Substances Act 1960 (Ministry of Rousing and  
local Government)  

The main purpose of this Act is to control the disposal of 
radioactive waste. To do this the Act requires that any person 
who keeps and uses radioactive material (as defined in the Act) 
is to be registered in respect of his premises by the Minister 
of Rousing and Local Government and that no person shall accu-
masa' or dispose of radioactive waste except in accordance 
with an authorisation granted by the Ministry. The Act does 
not apply to Crown premises but comparable controls to those 
exercised under the Act are extended to•them by administrative 
means. 

There are a number of Exemption Orders which have been made 
under the Act. These orders exempt the keeping and use of 
specified materials (usually of low activity) from registra. 
tics, and exempt the accumulation and disposal of specified 
wastes from authorisation, either conditionally or uncondi-
tionally. Among them is the Electronic Valves Exemption Order 
which grants exemption from rwgistration for the keeping and 
use of most types of electronic valves. In some cases the 
exemption is unconditional; in others the exemption is granted 
subject to conditions which are specified in the Order. The 
Order also grants exemption from the authorisation require-
ments for the disposal of waste valves. The Order does not 
apply to premises used in connection with the manufacture or 
storage of valves by the manufacturer. 

1.2.3 Regulation for the Safe Transport of Radioactive Materials  

These Regulations of the International Atomic Energy Agency, to 
which all the principal nations belong, cover all forms of trans.. 
port and will form the basis for all national Regulations. 
Whatever the situation at the moment, we can be confident that 
in the reasonably near future, the regulations of all transport 
undertakings of all countries will be framed so as to comply 
with (or at least not to conflict with) these Regulations. These 
Regulations provide conditional exemption far electronic valves 
containing specified radioactive materials below specified limits. 

1.2.4 The rectories Act 1961 (Ministry of labour)  

Rader this Act, a Statutory Instrument, the Ionising Radiations 
(Sealed Sources) Regulations 1961 governs work in factory 

premises (but not other premises). Radioactive Valves are Sealed 
Sources under these Regulations. ftwever, there is conditional 
exemption for feeble sources. 
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1.3 Broad Outline of the Code of Practice  

This Code of Practice is based on the assumption that the intrinsic risk 
can always be made small. Broadly speaking it treats valves as feeble 
sealed sources of relatively fragile construction• It divides them into 
three classes, of ascending intrinsic risk, and deals with each class 
separately, paying special attention to identification and labelling. The 
most generally convenient class is Glass 1, for which precautions and pros 
cedures are at their simplest. The Code does not deal with the manufacture 
of radioactive valves because the hazards then involved are different from 
those confronting the user and do not arise mainly from the finished 
article. 

The Code treats each of the three classes separately as regards procedures 
and precautions far all the following circumstances: 

1 Inspection 

2 Transport 

3 Storage 

4 Building and repair of equipment 

5 Normal Service use (in apparatus and equipment) 

6 Breakage 

7 Fire 

8 Disposal as waste 

9 Disposal as surplus to requirements. 

1.4 Regulations  

This Code of Practice is designed to facilitate compliance with the 
principal Acts and Statutory Regulations dealing with radioactive 
materials viz. 

(a) Radioactive Substances Act 1960, and its Exemption Orders. 

(b) Factories Act 1961 and its Statutory Regulations. 

(c) International Atomic Energy Agency Regulations for the Safe 
Transport of Radioactive Materials. 
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2. General Provisions Relating to Radioactive  
Valves for Joint Service Use  

2.1 This Code of Practice applies in respect of every Joint Service Radio-
active Valve from the moment it is offered for inspection for accep. 
tance to the moment the Service or other Government Department concerned 
rids itself of the Valve. 

2.2 This Code of Practice does not apply in respect of Valves in the course 
of manufacture, or while valves are in the manufacturer'b hands, except 
insofar as the valve specification embodies certain provisions of the 
Code, namely, one or more of the following clausesz. 

3.1, 3.2(a) and (b), 4.1, 4.2(a) and (b), 5.1, 5.2(a), (b) and (c). 

2.3 Responsibility for ensuring compliance with the detailed terms of this 
Cade of Practice rests with the Responsible Authority in the Establishment 
or Unit concerned; except that the contractor originally supplying the 
valve has the duty of supplying proper identification and labelling in 
the first place. 

2.4 The Responsible Authority has the specific duty of ensuring that the 
proper persons under his control receive adequate information about the 
significance of the markings associated with the various grades of Valve. 

2.5 Bach Government Department concerned should have available for deploy 
sent on reasonable notice, a monitoring team able to assess the degree of 
contamination resulting from fire or accident involving Radioactive 
Valves; and able to supervise decontamination measures. 

Rotor In many cases such teams are already in existence for other 
purposes and could perform this extra function on the few 
occasions it would be required. 

2.6 Radium shall not be incorporated into Joint Service Valves. 

2.7 Class 1 valves are preferred to Class 2 valves; and Class 2 valves pre- 
ferred to Hazard Grade valves. A list of approved radionuclides is 
included in Table 1. 

2.8 Hazard Grade valves should never be specified nor their use permitted 
unless it can be shown that in a given case, the technical advantage 
clearly outweighs the numerous disadvantages. 

2.9 Joint Service Radioactive Valves made prior to the date of this code which 
are variously identified by an orange band or the trefoil symbol or the 
words "Radioactive Hazard" shall be deemed to be Class 2 valves for the 
purposes of this Code unless it is known that their radioactive content 
would bring them into Hazard Grade. 

2.10 When radioactive material is to be incorporated into any valve whatever, 
the radioactive substances and quantities must be declared by the manu-
facturer to the Qualification Approval Authority at the time of submit-
ting samples for Qualification Approval. The Q.A. Authority will insert 
this information on the Q.A. Certificate. 

IIn those instances where Qualification Approval is not required, e.g. 
where the requirement has been withdrawn or no published C.V. 
Specification exists, the manufacturer/supplier must inform the Ministry 
of Aviation, T.V.C. Office of the radioactive substances and quantities 
used and the Class to which each belongs. 

2.11 The Qualification Approval Authority concerned will supply to other 
Specification and Qualification Approval Authorities, T.V.C. Gffico 
and to the Inspectorate, details of the radioactive content of valves 
and the Class to which each belongs. 

2.12 Where a particular C.V. specification is or may be met either by a 
non-radioactive valve or by a radioactive valve, that C.V. specifics. 
tion shall be endorsed. "This Valve may be Radioactive". 
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3. Procedures and Precautions for dealing with Radioactive 
Valves (Class 1) for Joint Service Use  

3.1 Definition  

/Radioactive Valve (Class 1) for Joint Service Use is one into whose 
manufacture a small quantity of one or more of the radionuclides listed in 
Table 1 has deliberately been introduced, up to the maximum that will 
satisfy the requirements of Table 1, modified if necessary as shown in 
Note 1. 

Table 1  

Column 1, Column 2  291IEL.2 

Radionuclide 
Permitted Quantity per 
valve in microcuries 

Permitted Radiation Dose Rate 
in miIlirads in air per hour 
at surface of valve averaged 
aver any one square coati. 

metre 

Hydrogen 3 (Tritium) 150.0 0.03 
Krypton 85 10.0 0.03 
Carbon 14 1.0 0.03 
Chlorine 36 1.0 0.03 
Cobalt 6a. 0.1 0.03 
Nickel 63 0.1 0.03 
Caesium 137 001 0003 
Thorium (any isotope) 0.1 0.03 
Thallium 204 0.1 0.03 
Uranium (any isotope) 0.1 0.03 

Note 1t Rare than one of the radionuclides listed in Table 1 may be used 
provided the sum of the amounts expressed as fractions of the per.. 
mitted quantities in column 2 does not exceed unity. 

Note 22 In practice either column 2 or column 3 may provide the limiting 
factor. 

3.2 Identification  

(a) Each Class 1 valve must be marked with the "Theta" marking illustrated 
in Figure 1 (page 14), as part of the normal marking requirements in 
Specification 51001. Provided the correct proportions are preserved, 
the size of the symbol may be at the manufacturer's discretion, 
subject to a minimum overall dimension of 0.1 inch« 

(b) Similar identification must appear on the individual cartons and 
upon bulk packs. The "Theta" mark shall be prominent. 

(c). The significance of this special marking must be made known to 
persons responsible for the following functions:: 

(i) Inspection for acceptance. 

(ii) Storage in bulk. 

(iii) Transport (as items not already built-in to equipment). 

(iv) Disposal as waste of more than ten Class 1 valves on any one 
occasion. 

(v) Decision as to whether surplus electronic valves can be 
offered for sale to the general public. 
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3.3 lafestion. 

(a) Routine inspection of Class 1 valves calls for no precautions, 
either personal ar administrative, beyond those in use for 
electronic valves in general. 

(b) If more than 10 such valves get broken in any one inspection bay 
during any one week, monitoring of the area shall be arranged to 
assess within three days of the last breakage, the extent of the 
radioactive contamination. Any subsequent necessary decontamination 
should be arranged. 

(c) If none of the valves broken contained any radioactive material 
except tritium, (b) above need not be implemented. 

3•4 IMBER2d 
(a) Parcels of Class 1 valves may be transported in any convenient 

manner and without disclosing to the carrier that there is radio-
active material present, subject to the conditions specified 
Wiest 

(i) The package must be strong enough to maintain its integrity 
under all the conditions likely to prevail during the journey, 
including such mishandling and minor accidents as are commonly 
met with in connection with transport. 

(ii) !lovely* shall be closer than one centimetre to the outer 
surface of the package; nor shall valves be more closely 
packed than one centimetre centre to centre, except that this 
provision:need not apply if the only radionuclide is tritium. 

(iii) The package must contain only Class 1 valves and not more 
than 1,000. 

(iv) The package shall not bear an it any indication that the 
contents are radioactive (the "theta" mark is held not to give 
such indication). 

(b) Class 1 valves may be carried by road in Crown vehicle manned 
solely by Crown servants without regard to any of the restrictions 
listed in (a) above provideds 

(i) The destination is a Crown latablishment 

(ii) The entire journey is undertaken in the same vehicle (except 
in case of accident or breakdown) 

(iii) The package is marked "Keep away from photographic film and 
I..ray film". 

(iv) The driver is told in advance what to do in case of damage to 
his load (broadly speaking, he should salvage as much as 
possible). 

(v) Reasonable precautions are taken against theft and fire. 

3.5 Stow 

Provided the store keeper is told the significance of the identification, 
there are no storage restrictions on Class 1 valves beyond those customary 
for electronic valves in general. 

3.6 Beildina or Repair of Nouipment  

Class 1 valves should be treated in exactly the same way as ordinary 
electronic valves. 
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3.7 Normal Service See  (in apparatus and equipment) 

Class 1 valves should be treated in exactly the same way as ordinary 
electronic valves. 

3.8 Breakage  

(a) Mere must be no deliberate breakage of large numbers of Class 1 
valves. 

(b) Suitable instructions should be issued to persons responsible for 
holding or disposing of stocks of Class 1 valves. 

(c) Occasional accidental breakage calla for no action beyond that 
customary for dealing with broken electronic valves. The 
procedure of Appendix 1 does not apply. 

3.9  ilE1 

(a) No special action need be taken until the fire has been extinguished. 
If the fire involved large numbers of Class 1 valves e.g. a fire 
at a storage depot, the site (having been roped offl should be 
monitored to determine the degree of contamination and suitable 
further action should be taken if necessary. 

(b) If in such a case the stocks of valves are declared useless, the 
Ministry of Housing & Local Government should be consulted before 
disposal is put in hand (see 3.10 below). 

3.10 Disposal. as Waste  

Perces who, knowing the significance of the identification mark, are 
faced with the problem of disposing of more than 100 Class 1 valves as 
waste must first seek advice from the Radiochemical Inspectorate, 
Ministry of Housing & Local Government (WHItehall_4300, btu. 550. 
Quantities of less than this may be disposed of with other refuse 
destined to be collected in the ordinary way by the Local Authority. 

3.11 Disposal as Surplus to Requirements  

Class 1 valves must not be disposed of by sale to the public or in any 
other way which is likely to result in their falling into the hands of 
members of the public. 
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4. Procedures and Precautions for dealing with Radioactive 
Valves (Class 2) for Joint Service Use  

Special Note If on any premises within the Dated Kingdom a stock of more 
than 10 Class 2 valves is held, the valves not being built-in 
to equipment, the Ministry of Housing & Local Government must 
be informed. 

4.1 Definition, 

A.Radioactive Valve (Class 2) for Joint Service Use is one into whose 
manufacture a small quantity of one or more of the radionuclides listed in 
Table 2 has deliberately been introduced, up to the maximum that will 
satisfy the req uirements of Table 2, modified if necessary as shown in 
Note 1. 

Table 2 

Column 1  Column A Column 3 

Radionuclide 
Permitted quantity 

per Valve in 
microcuries 

Permitted Radiation Dose 
Rate in millirads in air 
per hour at surface of 
valve averaged over any 

one square centimetre 

Krypton 85 100 0.2 
Carbon 14 10 0.2 
Chlorine 36 10 0.2 
Cobalt 60 1 0.2 
Nickel 63 1 0.2 
Caesium 137 1 0,2 
Thorium (any isotope) 1 0.2 
Thallium 204 1 0.2 
Uranium (any isotope) 1 0.2 

Note lx More than one substance listed in Table 2 may be incorporated 
provided the sum of the amounts expressed as fractions of the 
permitted quantities in Column 2 does not exceed unity. 

Note 2: in practice either column 2 or column 3 may provide the limit-
ing factor. 

4.2 Identification 

(a) Each Class 2 valve must be marked with the trefoil symbol together 
with the words "Class 2". See Figure 2 (page 14). 

(b) Similar identification must appear on individual cartons and upon 
bulk packs containing a number of such valves. The trefoil symbol 
shall be black on a yellow background, generally in accord with 
BS 3510, Pig. 1 with the word "Class 2" and nothing else. 

(c) The significance of the markings must be made known to persons 
responsible for the following functions: 

(i) Inspection for acceptance. 

(ii) Storage in bulk. 

(iii) Transport of valves not already built-in to equipment. 

(iv) Disposal as waste of any Class 2 valve on any occasion. 

(v) Decision as to whether surplus electronic valves can be 
offered for sale to general public. 

Appendix XX, Page 8 



4.3 Inspection 

(a) Inspectors should not spend more than 40 hours in any period of 
four weeks on the inspection of Class 2 valves unless either; 

(i) they are classified workers. 

or 

(ii) their work does not involve bringing their eyes nearer to a 
valve than 12 inches. 

Or 

(iii) it can be demonstrated that the Epos iate  at or near the 
surface of the valves in question is less than 0.03 
millirads in air per hour. 

siloc‘„c 
(b) ibbsbess of Class 2 valvenshould not be held in the inspection bay. 

(0) In the event of breakage of a valve the procedure given on page 15 
should be used. 

(d) if more than one valve is broken in any one inspection bay during 
any one week, monitoring of the area shall be arranged to assess 
within three days of the last breakage, the extent of the radioactive 
contamination.. Any subsequent necessary decontamination should be 
arranged. 

4.4 Transport  

(a) Parcels of Class 2 valves may be transported in any convenient 
manner without disclosing to the carrier that there is radioactive 
material presents subject to the conditions specified below; 

(i) The package must be strong enough to maintain its integrity 
under all the conditions likely to prevail during the journey, 
including such mishandling and minor accidents as are commonly 
met with in connection with transport. 

(ii) The consignor must verify, by the use of monitoring instruments, 
that the dose rate at the surface of the package, as presented 
for transport, does not exceed 0.5 millirads in air per hour. 
Re must keep the record of this verification for six months. 

(iii) The package shall not bear on it any indication that the 
contents are radioactive but shall bear the marking "Class 2". 

('iv) The package must contain only Class 2 valves and not more 
than 250. 

Ebte Condition (ii) above will call for careful attention to 
spacing of the valves within the package. The requirement 
is in reality much more stringent than that of 3.4 (a) (ii). 

Note 2s When the package is placed is store (see 4.5) the trefoiL 
symbol on it must be in plain view. 

(b) Transport of Class 2 valves in Crown vehicles is subject to all the 
above conditions. 

Cc) If the conditions of (a) above cannot be met, then Class * valves 
must be carried as "White Label" class of the International Atomic 
Energy Agency Regulations for ,the Safe Transport of Radioactive 
Materiels. T 

H (1C-,X 014-1-1  / -746 t,1\i ett' H-Et4 
405 Storage  ("4-) ri; :„~ d,  r( r /--  it t 6-qv? 

1  
(a) Stocks of Class 2 valves must be segregated

4,C other stores 
(except other radioactive electronic valves) and in particular 
must be kept at least six feet distant from photographic or X-ray 
film. 
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(b) The storekeeper nest be warned that no person should remain in 
that portion of the store for longer than is necessary to complete 
his business there. 

(c) if small numbers of Class 2 valves (fewer than 10) are found to be 
broken in store, the procedure to be adopted is that laid down on 
Page 15. 

(d) If many Class 2 valves are broken in store e.g. through fire or 
accident, the area should be roped off. Monitoring of the area 
shall be arranged to assess, within three days, the extent of 
radioactive contamination. Any subsequent necessary decoataminu. 
tion should be arranged. The Radiochemical Inspectorate Ministry 
of Rousing & Local Government (WHItehall 4300, Bits. 556) should be 
consulted before any disposal action is taken. 

4.6 Beading or Repair of leuivment  

(a) Provided Class 2 valves remain unbroken they may be handled in 
exactly the same way as ordinary electronic valves. 

(b) If a Class 2 valve becomes broken the procedure of Appendix 1 should 
be used. 

(c) If more than one Class 2 valve is broken in any one shop during any 
one week, monitoring Of the area shall be arranged to assess within 
three days of the last incident, the extent of radioactive contamina-
tion. Any subsequent necessary decontamination should be arranged. 

4.7 Normal Service Ise (in apparatus and eauipment)  

Class 2 valves should be treated in exactly the same way as ordinary 
electronic valves. 

4.2 Weaker*  

(a) There must he no. deliberate breakage of Class 2 valves. 

(b) In the case of accidental breakage of one or more Class 2 valves, 
the immediate action is that outlined on page 15. 

(a) Broken Class 2 valves rust only be disposed of in the manner 
indicated in 4.10 below. 

44.9 11E1 

(a) Rh special action need to be taken until the fire has been 
extinguished. If stooks of Class 2 valves have been involved in the 
fire, the site (having been roped off) Should be monitored within 
three days to determine the degree of contamination and suitable 
further action should be taken if necessary, as decided by the 
appropriate Departmental Authority. 

(b) Disposal of Class 2 valves as waste after a fire must be in. the 
manner indicated in 4.10 below. 

4.10 Disposal as Waste  

(a) In any one week, at any given premises, no more than 10 Class 2 
valves whether broken or not, may be disposed of (e.g. in the 
dustbin) with other refuse destined to be collected in the ordinary 
way by the Local Authority. 

(b) Broken Class 2 valves Aunt be disposed of on the day the breakage 
occurred unless more than 10 are involved. 
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(o) If it is found impossible to dispose of waste Glass 2 valves in 
accordance with paragraphs (a) and (b) above, either because of the 
number of valves or because of the inadequacy of the available non-
radioactive waste in which to disperse them, the Radiochemical 
Inspectorate, Ministry of Housing & Local Government (WHItehall 4300, 
Natio. 556) should first be consulted. 

(d) If the disposal is necessarily delayed for reasons such as those 
mentioned in paragraph (c) above, up to five (5) broken Glass 2 
valves may be placed in a press-in lid container, marked "Broken 
Glass 2 Valves". (See Page ). 

(e) Class 2 valves mast not be disposed of by burial an the premises. 

(f) If more than 10 Class 2 valves have to be disposed of anew one 
occasion, the Radio Chemical Inspectorate Ministry of Housing & 
Local Government (WHItehall 4300, Man. 556) should first be 
consulted& 

4.11 Disposal as Surplus to Requirements  

Class 2 valves must not be disposed of by sale or in any other way which 
is likely to result in their falling into the hands of members of the 
public. 
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5. rocei AraPdureandPretiod thltadioac 
Valves Hazard Grade, for Joint Service Use  

5.1 Definition 

A. Radioactive Valve (Hazard Grade) is one into whose manufacture there 
has been introduced a quantity of radioactive material which, by reason of 
its nature or amount, causes the valve to Iie outside the provisions for 
Class 1 and Class 2 valves. 

5.2 Identification (See Figure 3 (vase 14)) 

(a) Mach Hazard Grade valve must bear imprinted on its 

(i) The standard trefoil symbol, black on yellow background, 
generally in accord with BS 3510 rig. 1. 

(ii) The ward CADTICM in black lettering. 

(iii) The symbol for the isotope used e.g. Sr 90. 

Civ) The quantity in microcuries e.g. 5 (or 5 pC if space allows). 

Metes WO and (iv) should be combined in one expression 
..g. 5 Zr 90 (er 5 ;IC Sr 90). 

It is to be understood that so long as the correct proportions are 
maintained, the size of the trefoil is at the discretion of the 
manufacturer, subject to a miniaum overall diameter of 0.3 inch. 

(b) Similar identification must appear an the immediate wrapping (if 
any) of the valved 

Cc) Cartons or boxes containing one or more Hazard Grade valves must 
be marked in accordance with BS 3510 Fig. 1 and must carry in bold 
lettering the inscriptions Radioactive - handle only as instructed. 

5.3 Statutory Rees and Orders  

(a) The Radioactive Substances (Electronic Valves) Exemption Order does 
not apply. 

The Ministry of Rousing & Local Government must be notified of all 
Hazard Grade valves held on premises. 

(b) Factories Act 1961, Ionising Mediations (Sealed Sources) Regulations 
1961. 

Hazard Grade valves must be presumed to be sealed sources within the 
meaning of the Regulations unless the contrary can be proved. 

In premises governed by the Factories Act, the Regulations must be 
complied with in detail. In other premises the spirit of the 
Regulations ought to be observed, but the appropriate Departmental 
Authority should stand in the place of the District Inspector of 
Factories. This applies particularly to Inspection and the Building 
and Repair of Equipment. There is a likelihood that personnel will 
have to be classified workers. 

5.4 Transport 

The Regulations for the Safe Transport of Radioactive Materials, issued 
by the International Atomic Energy Agency must be complied with. Part B 
of these regulations details the preferred method. These Regulations may 
be purchased from H.M.S.°. 
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505 Storage 

Hazard Grade valves must be kept in stores set apart for radioactive 
materials. 

5.6 Normal Service Use (in apparatus and equipment)  

If necessary, personnel must be told not to approach nearer than a 
specified distance. The appropriate Departmental Authority will give 
a ruling. 

5.? LEI 
Nospecial action should be taken until the fire has been extinguished. 
Within three days afterwards a monitoring survey should be carried out 
and appropriate action taken, as decided by the appropriate Departmental 
Authority. Meanwhile the site should be placed out of bounds. 

5.8 Disposal as Surplus to. Requirements  

Hazard Grade valves surplus to requirements may only be disposed of by 
returning them to the manufacturer or by treating them as waste, in the 
latter case, approval to the disposal must be obtained from the Radio-
chemical Inspectorate Ministry of Housing & Local Government (WHItehall 
4300, EXtn. 556). 

5.9 Breakage.  

Specific instructions, prepared in advance by a competent person, 
must be available. 
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Figure 1 

'Theta' Marking for Class 1 Radioactive Valves 

Minimum overall dimension 
= 0.1 inch. 

Figure 2 

Marking for Class 2 Radioactive Valves 

 

% CLASS 2. 4  
-t 14 

  

GA 

SEGMENTS 

  

Size of Imprinting 

(Figures 2 and 3) 

(a) VALVES 

Dimension ID' to be not less 
than half the diameter of bulb 
or envelope. 

  

(b) PACKAGES 
Figure 3 Where smallest side dimension 

Marking for Hazard Grade Radioactive Valves (Y) or smallest end dimension 

CAUTION Below 2 inches then 'D'=Y/2 or Z/2 
(Z) of package is:— 

From 2 to 6 inches then 'D' = 
Y/3 or Z/3 

Above 6 inches then 'D' = 
Z/4 (maximum 6 inches). 

10—L - 5r.0 Sr 90 
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AIMS=  I. 

Procedures for dealt= with Broken Class ?4  
Radioactive 'Waives  

1. The procedures detailed below apply when a single radioactive valve 
Class 2 has been accidentally broken. 

The same procedures will.apply if more than one valve is broken in the 
same accident provided the number is not large. 

(a) Do not eat drink or smoke in the contaminated area. 

(b) Ubing a damp cloth, adequate to protect the hands, brush the 
remnants carefully Galt* a piece of cardboard or stiff paper and 
place the whole lot (Cloth, debris and card or paper) straight 
into a dustbin already containing ordinary waste material. If 
this last procedure cannot be followed, the whole lot may be 
placed Ilia tin (2 lb. size would be suitable) with a press-in 
lid. The container Should be labelled "Broken Class 2 valves" and 
placed in a safe place pending disposal which should be as prompt 
as possible (see Provision 4.10). 

(c) Using a second damp cloth, wipe across the contaminated area until 
it is visibly clean, folding the cloth in half after each stro►oe 
keeping the clean side out at all times. Avoid rubbing particles 
into the surface being cleaned. When the process is complete, add 
this cloth to the other radioactive waste. 

(d) Wash the hands very thoroughly. 

box Any cuts or abrasions caused by the breakage or sustained 
during the clean-up process should at once be washed clean 
and then treated in the normal manner. 

Appendix XX, Page 15 



Annexe 2 

LIST OF U.K. MANUFACTURED JOINT SERVICE VALVES WHICH MAY BE RADIOACTIVE 

CV No. Manufacturer Radionuclide Quantity per 
Valve (1t C) 

Radioactive 
Class 

CV188 Mullard Hydrogen 3 1 

CV216 " M 1 

CV431 II M 1 

CVk49 n " 1 

CV460 E.E.V. Nickel 63 1 

CV461 n " 1 

CV462 if " 1 

CV463 " n 1 

CV1070 Mullard Hydrogen 3 1 

CV1832 II II 1 

CV1833 " II 1 

0V1992 " " 1 

CV2225 " " 1 

CV2236 " n 1 

CV2248 Ferranti Hydrogen 3 < 150 1 

CV2249 " " 4.150 1 

CV2250 " " 4150 1 

CV2251 " " <150 1 

CV2252 n " 4150 1 

CV2255 Mullard " 1 

CV2271 " 1 

CV2274 E.N.V. Nickel 63 1 

CV2308 " of 1 

CV2309 " n 1 

CV2325 Mullard Hydrogen 3 1 

CV2374 Ferranti Hydrogen 3 4.150 1 

CV2375 II " <150 1 

CV2434 Mullard I, 1 

CV2482 Nor, Electric Hydrogen 3 92 1 

CV203 II II n 92 1 

CV2573 Mullard n 1 

CV3987 II II 1 

CV4020 n " 1 

CV4028 n ft 1 

CV4048 Mullard If 1 
E.N.V. Uranienj  zOoxibde 1 

CV4054 E.E.V. II n 1 
Mullard Hydrogen 3 1 

CV4066 " 
n 

1 

CV4080 n 1 
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CV No. Manufacturer Radionuclide Quantity per 
Valve ($ C) 

Radioactive 
Class 

CV4100 

CV4101 

CV4104 

CV4516 

CV5122 

CV5132 

CV5173 

Mullard 

" 
9 

" 
II 

ft 

" 

Hydrogen 3 
It 

9 

ft 

fl 

" 

9 

1 

1 

1 

1 

1 

1 

1 

CV5229 

0V5278 

CV5285 

Ferranti 

Mullard 

E.E.Y. 

" 

" 

Uranium 0xideU308 

4:150 1 

1 

1 

CV5312 

CV5384 

CV5820 

cv6o28 

CV6070 

cv6086 

0v6089 

cV6110 

Ferranti 

Hivac 

Millard 

Nora Electric 

E.E.V. 

Nore Electric 

" " 
II If 

Hydrogen 3 
It 

If 

If 

Nickel 63 

Hydrogen 3 

If 

4150 1 

1 

1 

1 

1 

1 

1 

1 

CV6129 

CV8063 

M.O.V. 

Mullard 

" 
9 

3200 HAZARD GRADE 

1 

CV8105 

CV8292 

Ferranti 

Mullard 

tt 

9 

4150 1 

1 

cv8380 

CV8462 

CV8482 

CV8572 

Ferranti 

Mallard 
9 

ft 

" 
9 

" 
It 

.150 1 

1 

1 

1 

CV8670 M.O.V. Thorium 0.003 1 

CV8671 

CV8679 

cv8906 

9 

Mullard 
If 

9 

Hydrogen 3 
II 

0.003 1 

1 

1 

CV8958 M.O.V. Thorium 0.003 1 
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Annexe 3 

LIST OF AMERICAN MANUFACTURED BRITISH JOINT SERVICE RADIOACTIVE VALVES 

SHOWING BRITISH CV NUMBERS AND AMERICAN TUBE TYPES  

(Note: The information in Columns 3, 4 and 5 below 
is extracted from ssc.347) 

Column 1 Column 2 Column 3 Column Column 

CV American Manufac- Isotope Isotope 
Number Type turer Quantity per Tube 

(Microcuries) 

508 1B49 West Ra 226 2.0 
539 1B23 Bomac Co 60 0.15 
539 1B23 Cent Co 60 0.5 to 1.0 
576 1B26 Bomac Co 60 0.15 
577 1B36 Bomac Co.60 0.25 
713 1B27 Bomac Co 60 0.15 
725 1B24 West Ra 226 2.0 
761 1B22 Bomac Co 60 0.25 
- BL-63 

1793 724B Bomac Co 60 0.15 
1832 0A2 Ray Co 60 0.0067 
1833 OB2 Ray Co 60 0.0067 
2573 5651 Ray Co 60 0.0067 
2615 313C WE Ra 226 0.01 
2626 346A - - - 
- 346B WE Ra 226 1.0 

2826 1B63A Bomac Co 60 0.15 
fl 1B63A Microwave Co 60 0.5 
ft 1B63A Syl Co 60 1.0 

2914 1B40 Bomac Co 60 0.2 
11 1B40 Syl Co 60 1.o 

3539 6024/ATR387 Bomac Co 6o 0.45 
3548 1B24A Bomac Co 60 0.15 

It 1B24A Microwave Co 60 0.5 
It 1B24A Syl Co 60 1.0 
If 1B24A West Ra 226 2.0 

3549 1B38 Bomac Co 60 0.9 
3550 1B41 Bomac Co 60 0.25 

It 1B41 West Ra 226 2.0 
3628 1B35A Bomac Co 60 0.4 

it 1B35A Syl Co 60 1.0 
-- 5791 - - - 
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Column 1 Column 2 Column Column Column 5 

CV 
Number 

American Manufac- Isotope Isotope 
Type turer Quantity per Tube 

(Microcuries) 

5791/x6007 Syl Co 60 1.0 
446 AE Co 14 1.0 

3745 1B58 
GL-1B58 GE Co 60 0.475 

3877 1B56 Bomac Co 60 0.45 
3897 5787 Ray Co 60 0.0067 
3906 6117 Bomac Co 60 0.45 

6117 Microwave Co 60 0.5 
6117 Syl Co 60 1.0 

3933 5783 Ray Co 60 0.0067 
396o 5783WA Ray Co 60 0.0067 
4020 OA2WA Hy Ni 63 0.01-0.05 

0A2WA Ray Co 60 0.0067 
4028 OB2WA 

OB2WA 
Hy 
Ray 

6 Ni 3 
co 60 

0.01-0.05 

5062 5841 
5113 5787WA 
5186 5651WA Ch Ra 226 0.045-0.055 

5651WA Ray Co 60 0.0067 
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SERVICES LIST OF PREFERRED VALVES  

NOTICE 

For Design and Production Authorities (Issue 2)  

1. This list of Preferred Eleotronio Valves has been prepared under the 
authority of the Joint Services Technical Valve Committee to guide design 
and production authorities in their ohoioe of valves. Valves for use in 
Service equipments must be selected from this list wherever possible. 

For a valve to be Preferred it must: 

(a) Be the best of its kind technically having due regard to the 
N.A.T.O. Priority List. 

(b) Have a CV Specification. 

(0) Be Type Approved. 

(d) Have been in production. 

2. When any electronic equipment is under development for any of the 
Services or when consideration is being given to the purchase of any 
proprietary equipment containing electronic items the proposed valve 
complement must be submitted to the Technical Valve Committee for 
approval. If a submission includes any valves not appearing in this 
List of Preferred Valves the proposal to use them must be supported by 
sound technical reasons. 

3. Design and produotion authorities concerned with the introduction of 
new equipments are advised to submit their proposals, particularly when 
non-preferred valves are concerned, at the earliest possible stage in the 
development of the equipment so that advice may be given and/Or 
difficulties of valve supply reduced. 

Designers are asked to bear in mind that the use of non-preferred 
valves may lead to difficulties in supply during the Service life of the 
equipment. 

4. Submissions for approval should be addressed to:- 

The Secretary, Technical Valve Committee, 
Ministry of Aviation, 

Castlewood House, 
77-91 New Oxford Street, W.C.1. 

Government Establishments will submit valve lists through their valve 
officers; designers with firms will normally submit valve lists through the 
appropriate design authority. 

5. Guidance Valves 

Guidance valves consist of the following categories:- 

(a) Those expected to become Preferred when they fulfil the criteria 
for Preferred given above. 

(b) Some N.A.T.O. Preferred Types having United Kingdom production 
sources but not included in the United Kingdom Preferred List. 

(o) Types which are sometimes necessary to meet special requirements, 
but which for reasons of manufacturing complexity, expense, eto, are 
not included in the Preferred List. 

(d) Certain CV4000 valves not yet in production. 

(e) All B7G, B9A Flying Lead Valves due to possible production 
difficulties. 

/Designers 

JULY. 1961. 
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Designers wishing to use these valves should consult the Approving 
Authority. 

6. Valve Tolerances  

It must not be assumed that the characteristics of Service Valves are 
identical with those of the commercial prototype. 

Equipment must be designed to accept, as replacements, any valves 
meeting the Service Test Specification ooncerned both in respect of 
dimensions and electrical tolerances. Should this appear impossible, the 
Service contract or design authority should be consulted at the earliest 
moment and a design must not proceed until the future supplies of suitable 
valves have been assured by the Service. 

7. Codes of Practice  

Designers of equipment for Service use are advised to follow the 
recommendations given in the British Standards Institution Code of 
Practioe:- 

CP 1005 Code of Practice on the use of 
Electronic Valves. 

Semi-conductor Devices Designers are advised to consult the Booklet; 

"The Use of Semi-conductor Devices" 

published by the Electronic Valve and Semi-conductor Manufacturers' 
Association which is available from any of the Semi-conductor manufacturers 
and the Secretary of the Technical Valve Committee. 

8. Consideration should always be given to the overall economy of spares 
affected by adopting the minimum number of different types in any application. 

Secretary 
Technical Valve Committee 

JULY. 1961. 



Preferred and Guidance Valves  

List of Pinned and Flying Lead Equivalents  

Pinned Valve Flying Lead Basic Type 
Valve 

cv4003 av4034 cv491 
cv4004 cv4035 cv492 
cv4005 cv4001 017493 
cv4007 cv4049 61115 
cv4009 cv454 
cv4010 cv4050 cv850 
CV401 2 cv4037 cv453 
CV4014 CV/4002 CV138 
W4015 cv4084 cvi 31 
cv4o18 cv797 
CV4020 CV1832 
cv4024 cv4033 CV455 
CV4028 CV1 833, 

CV4031 CV4076 CV858 

cv4039 CV2129 
CV4043 cv4045 cv2136 
cv4044 cv4036 cv2235 
cv4o48 04054 
cv4055 cv4056 0v2127 
cv4057 cv4o42 cv371 
cv4058 0v133 
cv4o6o 

CV4061 CV2289 approx. 
CV4062 CV4065 0V2179 
CV4064 mCV4083 approx. CV2209 

(No g3 diode) 
CV4068 CV4069 CV2212 
CV4070 CV417 
CV4071 CV4072 CV404 
CV4079 CV4038 
CV4080 7501 

CV4081 
CV4082 CV2231 approx. 
CV4085 CV4086 CV2901 

21Current NOT Preferred or Guidance. 
/1 2/58 . Z . 18402 
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TECHNICAL VALVE COMLITTEE  

T.V.C. INFORMATION SHEET NO. 5. 

INTRODUCTION OF:- 

(A) SPECIFICATION ISSUE NU1MM ON TYPE APPROVAL CERTIFICATES  

(B) REPRINT LETTER TO FOLLOW ISSUE NU1BER ON CV SPECIFICATIONS  

To clarify the validity of CV Valve Type Approval Certificates on re-issue/reprinting 
of the corresponding CV Specification, it has been agreed to introduce the following 
actions forthwith:- 

1. The form of heading for future CV Valve Type Approval Certificates will be 
revised tc:- 

"CERTIFICATE OF JOINT SERVICE TYPE APPROVAL 
OF ELECTRONIC VALVES TO SPECIFICATION ISSUE NO  

FOR VALVE TYPE NO. CV  

2. When a CV Specification is reprinted with changes which do NOT affect Type 
Approval, then the Specification Issue Number will remain the same but the suffix 
"Reprint A", or "Reprint B" etc. as appropriate, will follow the unchanged Issue Number. 

3. When a CV Specification is reprinted with changes which DO affect Type Approval, 
then the Specification Issue Number will be changed. 

4. Decision as to whether Type Approval is affected by any proposed changes lies 
with the Valve Type Approving Authority after consultation with the Valve Specification 
Authority if this is different. 

5. In future Production Contracts the Specification Title should include the 
Issue Number and Reprint Letter. If a Specification is re-issued or reprinted whilst a 
Contract is running the Issue Number and Reprint Letter quoted on the Contract will 
continue to apply unless the Contract is amended. 

April, 1959. 

G. P. Ogilvie 
for Secretary 

Technical Valve Committee 

Z.19037. 

 



RADIO COMPONENTS TECHNICAL VALVE 
STANDARDIZATION CONkITTEE 
COMMITTKM INFORMATION gHE±.1 No. 15 
INFORMATION SHEET No. k1 

Obtaining Qualification Approval to Foreign Specifications 

A N.A.T.O. Standardization Agreement (STANAG 1+093), Mutual 
Acceptance of Qualification Approvals for Electronic Parts, allows for 
the obtaining, by a U.K. manufacturer, of Qualification Approval to a 
military specification of another country, within the N.A.T.O. group, 
which has ratified the STANAG. It also allows for the listing on the 
foreign Qualified Products List (QPL) of approved products. 

The approval is obtained through the R.C.S.C. or T.V.C. (as 
appropriate) and the U.K. National Co-ordinating Activity (N.C.A.). 

A document has been prepared, under the title "Mutual Acceptance 
of Qualification Approval for Electronic Parts - N.A.T.O. STANAG 4093 
Implementation in the U.K.", which gives an interpretation of the 
STANAG and details of the procedure to be followed for obtaining 
Qualification Approval to the foreign specifications. 

The document is obtainable from the Secretary, R.C.S.C., or T.V.C. 
(as appropriate) Castlewood House, 77-91, New Oxford Street, London, J.C.1 

G.E. MILLER C.M. GOODCHILD (Miss) 
Secretary, R.C.S.C. Secretary T.V.C. 

September, 1965  

N.222118 



First Letter 
Colour of Flash 

B = Blue 
G = Green 
Y = Yellow 
R = Red 
0 = Orange 
W = White 
U- Ultra Violet 

CATHODE RAY TUBE 

SCREEN CODE  

Second Letter 
Colour of Afterglow 

B = Blue 
G = Green 
Y = Yellow 
R = Red 
0 = Orange 
W = White 

Third Letter 
Length of Afterglow 

L - 5 secs. upwards 
M - 1 sec. to 5 sec. 
S 0.1 sec. to 1 sec. 
N 1 millisec. to 0.1 sac. 
K .. less than 1 millisec. 

This code will in due course be replaced by an amended 
Code in which the first two letters are unchanged and the third 
will be replaced by a number selected according to the 
following table. The afterglow is defined as the 
time taken from the cessation of excitation for the brightness 
to decay from a leVel of one equivalent Foot Candle to one per 
cent of that value. 

TABLE 

Symbol 
Length of Afterglow 

Description 
Min. Max. 

1 - 10 us Killed. (K) 

2 10 us 100 us Ultra short (US) 

3 100 us 1000 us Very short (us) 

4 1 ms 10 ms Short (S) 

5 10 ms 100 ma Medium short (MS) 

6 100 ms 1000 ma Medium (M) 

7 1 s 10 s Medium long. (ML) 

8 10 s 100 s Long. (L) 

9 100 s Very long. (w) 
e.g. Zne blue photographic screen BBK will become BB1 and the 

double layer afterglow BYL will became BY8. 

Z.5765.R. 



°BEATING CONDITIONS WITH VARYIla  
ANO] VOLTAGE  

Same valve specifications contain a maxi= anode voltage 
rating for Ia = 0 in addition to the normal maximum operating 
anode voltage. The BVA, has agreed that the logical, 
intermediate ratings may be used when the valve is normally  
operating wider R.C. coupled conditions. 

The formula for obtaining these ratings 1st- 

C Va(b) - Va(i) 
Ia(i) = ZiPa  A 

C va4b) .72  
Where 

Ia(i) is the maximum anode current for a given intermediate 
anode voltage Va(i). 

Va(i) (volts) is intermediate between Va(b) and the normal 
Va maximum. 

Va(b) (volts) is the maxi= value of anode voltage when 
Ia la O. 

Pa (watts) is the maximum anode dissipation. 

TVC Office  
April. 1953 

2.4552.R. 



MOUNTING POSITION FOR VALVES IN THE 
SERVICES LIST OF PREFERRED VALVES 

Tha following information will eventually be included on 
individual test specifications as and when these are revised. Should 
details on any type not be available from either source reference 
should be made to the Specification Authority. 

Valve Type Mounting Position 

CV273 Any 
CV337 Vertical 
C11354 Any 
CV370 Any 
CV372 Any 
CV389 Any 
CV391 Any position provided requirements for 

air cooling are observed for Wa in 
excess of 1614 

CV/420 Any 
CV428 Any 
CV468 Any 
CV808 Any 
CV1530 Any 
CV2115 Any 
CV2130 Vertical, base up or down 
CV2131 Vertical, base up or down 
CV2132 Any 
CV2133 Any 
CV2134 Any 
CV2171 Any 
CV2213 Any 
CV2270 Any 

May, 1960 
N.33767D 



USG7 USG5 
USS7 
USM7 

US S6 
USM6 

B4 A 
B7 B9 B5 10 (OCTAL) 

B7A 

3. 
4 5 
o o 

MO 

B9G 

B 7G 

BC 4 

B 9A 

US M4B 

B  8G  

B4 e. 
0 

SUPER JUMBO 4 PIN 

USL4 
EL4B 

MAGNAL I I-PIN SUBMAGNAL 
I I-PIN 

SERVICES LIST OF PREFERRED VALVES 

VALVE BASE PIN NUMBERING 

VIEWS FROM UNDERSIDE OF EASE 

AN. 1950 
Z.21781 

S.L.P.V. 



SERVICES UST OF PREFERRED VALVES 

VALVE BASE PIN NUMBERING 

VIEWS FROM UNDERSIDE OF bASE. 
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FUNCTIONAL CLASSIFICATION  
(.3'.  4?%3•4 , 

OF M 

SERVICE PREFERRED,  GUIDANCE AND CURRENT VALVES  

1. This publication is designed to provide a means of choosing a 
suitable valve for a given use by:— 

(a) Listing the valves according to type, 

(b) Showing the relation of each type to others in 
the same class. 

2. It is emphasised that valves must be chosen, if possible, 
from the Services List of Preferred Valves. The Availability 
Classification (Preferred or otherwise) shown herein should 
be checked with the Preferred List before design work begins. 

3. The latest issue of the specification should be consulted 
to confirm the technical information given. 

January, 1963 

(163443) 
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DEFINITIONS OF AVAILABILITY CLASSIFICATIONS  

4.1. PREFERRED TYPES  

Types which are the best of their kind technically, 
provided 

(a) A C.V. Specification exists 

(b) Qualification Approval has been given 

(c) There is an assurance of continued production. 

4.2. GUIDANCE TYPES  

(a) Types expected to become Preferred when they 
fulfil the criteria for Preferred given above. 

(b) Some N.A.T.O. Preferred Types having U.K. 
production sources but not included in the 
U.K. Preferred List. 

(c) Types which are sometimes necessary to 
meet special requirements, but which for 
reasons of manufacturing complexity, expense 
etc., are not included in the Preferred List. 

(d) Certain CV.4000 valves not yet in production. 

(e) All B7G, B9A Flying Lead Valves due to 
possible production difficulties. 

4.3. CURRENT TYPES  

Valves which may be available to designers of new 
equipment in addition to those in the Preferred List. 
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CATHODE RAY TUBS  

(Arranged in ascending order of nominal bulb diameter) 

CV No. 
Availa- 
bility 
Classn. 

Nom. 
Bulb 
Din. 

(ins.) 

Defin. 

1 

FOGaa 

Max. 
Final 
Anode 

Voltage 
(kV) 

Mean Plate 
Sensitivity Screen 

Type 
(See Page 42) 

Min. 
Useful 
Screen 
Area 
(mm) 

Base Remarks 

X 
(mm/V) 

Y 
(mm/V) 

2302 P 1 ES ES 1.0 95/Va3 110/Va3 GG5 24 dia B8G 
389 c ) ) GGN ) 

2211 C ) 1i ES ES 4.0 0.10 0.093 ) BBN ) 35 dia. B90 PDA 
2272 C ) ) BY8 ) 
6050 C 2i M M 25 - - GG5 46 dia. B9A/D 
6095 C 2i ES ES 0.7 510/Va3 867/Va3 GG5-6 55 dia. B9G 
2175 C 2i ES ES 1.0 128/V42 196/Va2 005 61 dia. B9G 
2431 G 2i ES ES o.8 110/Va3 175/Va3 002 61 dia. P9a 

3946 G 3 ES ES 2.75 0.363 0.529 GGN 70 dia, B12A 

420 P ) ) 008 ) 
2230 P ) 3* m ES 8.0 - - ) BB1 ) 80 dia. B80 

2244 P ) ) YY7 ) 
2292 C 4 ES ES 3.0 290/Va3 390/Va3 ,. yyN - B12G Compass 

Tube 

2193 P '4 ES ES 4.0 750/V83 650/Va3 00N28 90X55 Double beam 
*11 Contact 
Clip Type 

2185 C 4i ES ES 4.0 630/Va3 950/Va3 GGN 85 dia. * *11 Contact 
 Clio TYDe 

Contd. ov,r 



CATHODE RAY  TUBES (Continued) 

Max. Mean Plate Min. 

Availa- 
Nom. Final Sensitivity Screen Useful 

CV No. bility 
Bulb Defln. Focus Anode Type Screen Base Remarks 

Classn. 
Dia. Voltage X Y (See Page 42) Area 

(ins.) (kV) (mm/V) (mm/V) (mm) 

2464 C 5 M ES 8.0 - - YY7 109 dia. B12A 

2469 C 5 m ES 8.0 - - Willemite 105 dia. B12A 
PDA 

2191 C 5* ES ES 5.0 0.30 0.35 GGN 124 dia B14A 
RDA 

5035 0 5* ES ES 6.6 0.75 0.93 GG4 108 dia. B14A 
B12/37 

3954 C 5* ES ES 4.4 - - 124 dia. 

5125 G 5* ES ES - 800/Va3 900/Va3 GGN 125 dia. B12/37 

6109 C 6 (Rect) ES ES 6.0 1000/Va3 1270/V83 BY8 125 x 35 812F 

2498 P 6 (Rect) ES ES 6.0 925/Va3 1000/V83 BY8 125 x 35 B14A 

2352 
004 

880 
307 P 6 M ES 8.0 - - 

- 
BBN 135 dia 

B80 
2435 P 6 M ES 8.0 - 

- 
G04 135 dia. 

880 
1530 P 6 M ES 8.0 - YYM 135 dia. 

B80 
2415 P 6 M ES 8.0 - - 009 135 dia. 

Face Concave 
5119 Ai 6 m M 12.5 - - 

- 
GG5 - B12A 

B80 
2904 C 7 M m .18 - 009 165 dia. 

464 C 9 M ES 9.0 - - OOL 190 dia. B80 

2463 G 9 M M 15.5 - - 009 200 dia. 812A 

2447 P 12 M M 9.0 - - BB1 250 dia. 812A 
812A 

429 P 12 M M 15.5 - - 009 250 dia. 
812A 

2314 P 12 M M 15.5 - - BY8 250 dia. 
B12A 

2388 C 20 M M 15.5 - - 009 480 dia 

A 



DIODES AND DOUBLE DIODES 

Availa- Heater Max. Max.Mban Max. Peak Max. 
CV.No. bility Cathode P.I.V. Ia Ia. Vh-k Base Remarks 

Classn. (V) (A) (V) (mA) (mA) (V) 

4007 P IH 6.3 0.3 360 10 60 360 B7G Double Diode 

4049 G IH 6.3 0.3 360 10 60 360 B7G/F Double Diode 
2318 C IH 6.3 1.6 1600 100 600 250 B9G Diode 

DAMPING DIODES  
(In order of Short Pulse P.I.V.) 

CV No. 
Availa- 
bility 
Classn. 

Short 
Pulse 
P.I.V. 
Max. 

Fault 
P.I.V. 
Max. 

Short Pulse 
Peak Ia.Max. 

Internal 

-II  

Resistant 
Measured 
at 

Anode 
Dissipa 
tion 

Base Remarks 

Nominal 

(kV) (kV) (A) (ohms) (A) (W) 

265 C 4.0 5.5 15 36 12 5 B80 
2264 c 6.5 9 26 29 26 15 84A 

490 C 27 35 10* 105 8 32 GES *1A as Rectifier ) Also listed 
2160 P 40 30* 600 0.3 130 GES *1.1A as Rectifier) as a 

Rectifier 



RECTIFIERS 

(Arranged in ascending order of C.V. Number) 

C.V. 
No. 

Availa— 
bility 
Classn. 

Type 

Heater Max. No 
Load 
P.I.V. 
(kV) 

Max. Mean 
d.c. 

Current 
(mA) 

Max. 
Peak 
Current 
(A) 

Base 
Remarks Vh 

(V) 
Ih 
(A) 

482 C DH, NW, HV 4 12 65 2500* — G.E.S. *Min. total emission, Max. 
Mean Pa = 100W. 

490 C IH, NW, NV 4 4 20* 350 1 G.E.S. *P.I.V. = 27 kV 
under tp = 2 pig conditions. 
Also listed under Damping Diodes. 

717 C DH, FW 5 2 3.05 275 0.7 B80 C.Res. = 4pF at 50 c/s. 
1504 C DH, HW 16.5 15.25 63 200 1.2 Medium Max. Pa. = 400W. 

E.S. 
1835 P DH, HW 2.5 5 10 250 1 USM4B 

Gas 
Filled. 

2115 P DH, HW, HV 1.25 0.2 33* 2.2 0.0187 B80 *Max. Working P.I.V. 

2125 C DH, HW, 
Gas 

2.5 5 2* 500 2 84 *Max. Working P.I.V. 

Filled. 

( Contd. over) 



RECTIFIERS  (Continued) 

C.V. 
No. 

Ayalla- 
bility 
Classn. 

Type 
Heater Max.No. 

Load 
P.I.V. 

(kV) 

Max. Mean 
d.c. 

Current 

(mA) 

Max. 
Peak 

Current 

(A) 

Base Remarks 
Vh 
(V) 

Ih 
(A) 

2160 

2180 

2399 

2518 

4001 
4005 

4036 
4044 

P 

C 

C 

P 

) C 
) 

G 

P 

DH, HW, HV 

IH, HW 

DH, HW, 
gas filled. 
DH, HW, 
gas filled. 
IH, FW, HV 

) IR, HW ) 

4 

2.5 

4 

5 

6.3 

6.3 

12 

1.7 

11 

7 

0.6 

1.15 

40* 

23 

13 

10 

1.375 

1.8 

300 

30 

1250 

1250 

75 

300 

1.1 

0.18 

6 

5 

0.23 

0.9 

G.E.S. 

B80 

G.E.S. 

B4F 

)B7G/F 
)B7G 

) 13911/F 
)89A 

*Max. Working P.I.V. 
Max. Pa. = 130 W. 
(Also listed under Damping Diodes) 

C.Res. = 0.5 t.i,F. 
(0.1µF for 1600 c/s). 

) C.Res. = 8 to 32 F. 
) at 50 c/s input. 

) C.Res. = 16pF at 
5o c/s input 

(Contd. over) 



RECTIFIER (Continued) 

C.V. 
No. 

Availa— 
bility 
Classn. 

Type 

Heater 
---- 

Vh 
(V) 

--- - 

Ih 
(A) 

Max. No. 
Load 
P.I.V. 
(kV) 

Max. Mean 
d.c. 

Current 
(mA) 

Max. 
Peak 

Current 
(A) 

Base Remarks 

4061 P DR, HW, HV 1.4 0.15 15A 2 0.012 None C.Res. = 0.005 iff at 
50 c/s input and 
0.001 µF at 20 Kc/s, 
Tp = 51.1S. 

*Flyback circuits. 
Max. P.I.V. = 10 kV in 
switched circuits. 

4071 
4072 

) , 
) u  

IH, HW, HV 4 1.5 16.5 50 0.3 
H380 
)Special 

C.Res. 0.25 µF, at 
50 c/s input. 

4075 0 IH, HW, HV 6.3 0.265 30 4 0.3 B80 *Max. Working P.I.V. 

4116 C IH, HW, HV 4 1.5 17.5 50 0.3 B80 C.Res. = 0.25 p.F at 50 c/s 
input. 

6025 C IH, HW, HV 6.3 3.6 la. 260,  24  B4A *Rectifier Ratings. 
201 — 13# #0vcrswing Diode. 

6092 C IH, HW, HV 6.3 2 18 100 0.6* Medium =Rectifier Ratings. 
E.S. Inverse Diode 

Applications, 
Max. Ia pulse = 7.5A and 1 
under Fault Conditions. 

6119 C IH, HW, HV 4 4.8 25 150 0.9 G.E.S. Also suitable for Inverse di 
applications. 

May 1963. 
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TETRODES and PENTODES (LOW ANODE VOLTAGE 500V) 

(In ascencnn order cf Hc-iter Voltage and then Mutual Conductance) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Cathode 

Heater 
Max. Max. 

Va 
(V) 

Max. 
Pg2 
(4) 

Max. 
Vg2 
(V) 

g11 

(mA/V) 
Ra 

(M ( 2) 

Max. 
Vh-k 
(V) 

Max. 
Freq. 
(Mc/s) 

Base Remarks 

VH 
(V) 

Ih 
A) 

Pa 
(W) 

4092 P DH 1.25 0.020 - 100 - 100 0.65 - - - B5G/F Sub-miniature, 
Audio Output. 
Beam Tetrode. 

2371 C DH 1.25 0.025 - 100 - 100 0.95 1.6 - - B5A/F Sub-miniature. 

4093 P DH 1.25 0.020 - 100 - 100 1.1 1.0 - - B5G/F Sub-miniature. 
H.F. Beam 
Tetrode, 

Sharp C-it-off. 

4096 C DH 1.25 0.020 - 100 - 100 1.1 1.0 - - 850/F Sul—miniature 
ilF. Beam 
Tetrode, 
Sharp Cut-off. 

224C C DH 1.25 0.33 3 150 1.1 135 1.85 - - 100 870 R.F. Beam 
2.5 0.165 Power 

Amplifier 
Transmitting. 

(contd. over) 



TETRODES and PENTODES (LOW ANODE VOLTAGE <500V) (continued) 

C.V., 
No. 

Availa- 
°bility 
Classn. 

Cathode 
Heater Max. 

Pa 
(W) 

Max. 
Va 
(V) 

Max. 
Pg2 
(ii)  

Max. 
Vg2 
(V) 

gm 

(mA/V) 

Ra 

(M°° ) 

Max. 
Vh-k 
(V) 

Max 
Freq. 
(Mc/s) 

Base Remarks 

Vh 
(V) 

Ih 
(A) 

4094 P DH 1.25 0.1 100 - 100 2.0 - - B5G/F Sub-miniature 
R.F. Beam 
Tetrode, 
Sharp Cut-off. 

4095 c DH 1.25 0.1 - 100 - 100 2.0 - - - B5G/F Sub-miniature 
R.F. Beam 

• Tetrode, 
Sharp Cut-off. 

2299 C DH 1.25 0.2 2.2 165 0.8 165 2.5 - - 200 H8G/F Sub-miniature 
Output 
Pentode. 

2390 C DH 1.4 0.2 2.2 165 1.0 150 2.0 0.1 - - B7G Power 
2.8 0.1 Amplifier 

Pentode. 

4097 C DH 2.5 0.46 5.0 150 2.0 150 4.3 - - 100 139A R.F. Beam 
5.0 0.23 Tetrode 

Power 
Amplifier. 

(contd. over) 



TETRODES and PENTODES (LOW ANODE VOLTAGE <500V) (continued) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Cathode 

Heater 
Max. 
Pa 
(4) 

Max. 
Va 
(V) 

Max. 
Pg2 
(W) 

Max. 
Vg2 
(V) 

gm 
(mA/V)  (M ) 

Max. 
Vh-k 
(V) 

Max. 
Freq. 
(Mc/s) 

Base Remarks 
Vh 
(V) 

Ih 
(A) 

4039 P IH 6.0 0.75 12 300 2.0 250 7 - 100 - B9A V.H.F. Povier 
Amplifier 
Fentode. 

2901 P IH 6.3 0.2 1 300 0.2 200 1.85 2.5 100 - B9A )Low noise, low 
4085 0 IH 6.3 0.2 1 300 0.2 200 1.85 2.5 100 - B9A ) microphony 
4086 G IH 6.3 0.2 1 300 0.2 200 1.85 2.5 100 - B9A/F ) Amplifier 

1 Pentode. 

4015 ) C 6.3 0.2 3 300 0.7 300 2.45 150 - )97G )Variable H.F. 

4084 ) 
IH - )B7G/F ) Pentode. 

3928 P IH 6.3 0.15 0.55 165 0.45 155 3.2 - 200 - B8D/F Sub-miniature 
Pentode. 

4011 
4098 

P 
G 
) 
) 

IH 6.3 0.175 1.65 200 0.55 155 3.2 - 100 - )B7G 
)B7G/F 

)R.F. Pentode. 
) 

(contd. over) 



TETRODES and  PENTODES (LOW ANODE VOLTAGE <500V)  (continued) 

• • C V 
No. 

Availa- 
bility 
Classn. 

Cathode 

Heater 
Max. Max. 

Va 
(V) 

Max. 
Pg2 
(4) 

Max. 
Vg2 
(V) gMV) (mA/ (1n) 

Ra 
Max. 
Vh-k 
(V) 

Max. 
Freq. 
(Mc/s) 

Base Remarks 
Vh 
(V) 

Ih 
(A) 

Pa 
(W) 

4064 C IH 6.3 0.35 3.0 300 1.5 300 4.0 0.1 150 - B7G H.F. Pentode 
with limiting diode. 

4083 C IH 6.3 0.35 3.0 300 1.5 300 4.0 0.1 150 - B7G/F H.F. Pentode 
without limiting 
diode. 

443 
4045 

P 
G 

)IH ) 6.3 0.45 13.2 350 2.1 310 4.1 - 
90 - 

)B9A 
)B9A/F 

) 
)Beam Tetrode. 

4029 P IH 6.3 0.45 3.7 165 0.4 155 4.2 - 200 - B8D/F Sub-miniature 
Power Amplifier 
Pentode. 

4009 P IH 6.3 0.3 3.3 330 0.7 135 4.4 1.0 150 - B7G Variable 11 H.F. 
Pentode. 

477 P IH 6.3 0.15 0.75 165 0.35 155 4.5 0.175 200 - B8D/F Variable kl Pentode. 

2721 C IH 6.3 1.05 8.8 330 5.0 330 4.6 - 110 - B9A L.F. Pentode. 

(contd. over) 



TETRODES and PENTODES (L011 ANODE VOLTAGE  < 500V) (Continued) 

Availa- Heater Max. Max. Max Max. Max. Max. 
C.V.bility Cathode Fa Va Pg2 Vg2 gM Ra Vh-k Freq. Base Remarks 

Vh Ih (W) No. Classn. (V) (W) (V) (mA/V) (ri 0 ) (V) (Ws) 

(V) (A) 

2432 C IH 6.3 0.15 0.8 165 0.35 155 5.0 0.175 200 - B8D/F Sub-miniature, 
Sharp Cut-off, 
Pentode. 

3929 P IH 6.; 0.15 0.8 165 0.35 155 5.0 0.175 200 - B8D/F Sub-miniature, 
Sharp Cut-off, 
Pentode. 

4010 P ) )B7G )Sharp Cut-off 

4050 G 
IH 

) 
6.3 0.175 1.65 200 0.55 155 5.0 0.34 130 400  )B7G/F ) R. F. Pentode . 

40ce 
4014 

G 
P 

) IH 
) 

6.3 0.3 3.0 300 0.9 300 7.5 150 - )B7G/F 
)B7G 

)1.1 F• Pentode. 
) ' 

4062 P ) Ill 6.3 0.64 9.0 300 3.0 300 9.5 0.023 250 - (B7G Low Impedance 
) ( Pentode. 

4065 G ) 2.0 3001t 12.0t  835x 1 -6/f (B7G/F Anode and Screen 
Strapped as a 
Triode. 

(contd. over) 
May 1963 



TETRODES and PENTODES (LOW ANODE VOLTAGE <500V) (Continued) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Cathode 

Heater 
Max. 
Pa 
(W) 

Max. 
Va 
(V) 

Max. 
Pg2 
(W) 

Max. 
Vg2 
(V) 

gM „ 1  
OULIVI 

Ra ,m01  
%. I 

Max. 
Vh-k 
(v) 

Max. 
Freq. 
(Mc/s) 

Base Remarks 
Vh 
(V) 

Ih 
(A) 

4055 P ) IH 6.3 0.75 12.0 300 2.5 300 11.0 - - - ) B9A Video Output 

4056 0 ) ) B9A/F Pentode. 

) 
) 

*12.5 300:1  13.0 ) 
) 

*Anode and Screen 
strapped as a 

) ) Triode. 

2975 P IH 6.3 0.76 13.0 330 2.2 330 13.3 - 100 - B9A Audio Output 
Pentode. 

3998 P IH 6.3 0.3 3.0 210 0.9 175 16.5 - 6o - B9A Wideband Amp. 
Pentode. 

2276 C IH 6.3 0.3 2.0 500 0.8 300 19.0 - - - B9A Single Stage 
Electron 
Multiplier. 

1928 C III 12.6 0.15 3.3 330 0.7 330 4.0 1.5 - - B7G Variable 
R.F. Pentode. 

May 1963 
(contd. over) 



TETRODES  and PENTODES (HIGH ANODE VOLTAGE 500V)  

(In ascending order of Maximum Anode Dissipation) 

C.V. 
N o. 

Availa- 
bilIty 
Classn. 

Max. 
Pa 
(W) 

Max. 
Va 
(kV) 

Max. 
Ia 
(A) 

V 

Max. 
Pg2 
(W) 

Max. 
Vg2 
(kV) 

el , , , 
1 /4 mA/ V i  

Max. 
Freq. 

(Mc/s) 

r 

Cattr 
ode 

Heater 
Base Remarks Vh 

(V) 
Ih 

(A) 

4040 ) IH 6.3 0.3 )B7G ) Pulse Tetrode. 
4041 C ) 3.5 0.6 - 0.7 0.6 8.3 - )B70/F ) 

2231 C 12.0 0.6 - 3.0 0.6 8.5 - IH 6.3 1.2 B9A Pulse Modulator 

2659 C 15.0 3.5 - 3.0 0.85 5.2 - IH 6.3 1., B80 Pulse Modulator 
• Beam Tetrode. 

4082 P 15.0 6.0 7.5* 3.5 0.8 - - 1H 6.3 1.32 B80 Pulse Modulator 
Tetrode. 

*Pulse Current 
4106 G 15.0 4.0 7.5* 3.5 0.85 - .. In 6.3 1.3 B80 Pulse Modulator 

Beam Tetrode 
*Pulse Current 

3523 P 20.0 0.6 0.14 0.25 0.25 - - IH 6.3 1.25 B80 V.H.F. Beam 
Power Amplifier 

391 ) 6.3 0.9 
499 ) C 25 0.6 0.12 4.5 0.3 6,0 60 IH 19.0 0.3 )B80 Beam Power Amplifier 
2220 ) 12.0 0.47 

(Contd. over) 



TETRODES and PENTODES (HIGH ANODE VOLTAGE > 500V)  (Continued) 

(In ascending order of maximum anode Dissipation) 

C.V. 
No. 

Availa- 
bllity 
Classn. 

Max. 
Pa 
(W) 

Max. 
Va 
(kV) 

Max. 
Ia 
(A) 

Max. 
Pg2 
(W) 

Max. 
Vg2 
(kV) 

gM 
(mA/V) 

Max. 
Freq. 
(Mc/s) 

Cath- 
ode 

Heater __ 

Base Remarks vii 
(V) 

Ih 
(A) 

428 ) 
25 0.6 0.12 3.0 0.3 6.0 6o IH 6.3 0.9 ( B80 ) CV391 but with 

2465 ) ( B8G/F ) anode top cap. 

4060 P 28 0.8 5.0 0.3 12.5 - IH 6.3 0.9 B80 Beam Tetrode. 
5220 0 35 0.6 6.o 0.6 -  -  IH 6.3 1.6 B80 Beam Power Output 

Pentode. 
2752 

C )60 8.0 1.5 - IH 26.0 2.15 Special Pulse Amplifier 
2416 P ) ' Tetrode. 
1905 P 65 .0 0.15 10 0.4 4.o 150 DH 6.0 3.5 B7A Transmitting 

Tetrode 
6045 G 90 .8 - 10 0.3 31 - IH 26.0 1.3 B7A Beam Tetrode. 

2130 P 125 .0 0.225 20 0.6 2.45 120 DH 5.0 6.5 B5F V.H.F. Transmitti 
Power Tetrode. 

2519 P 150 .25 0.25 2.0 0.3 500# IH 6.0 2.6 Special R.F. Power 
Tetrode. 

*1000 Me/s at 
half rating. 

2131 P 250 4.0 0.35 35 0.6 4.o 75 DH 5.0 14.1 B5F Transmitting 
Te trode. 

(Contd. over) 



TETRODES and PENTODES (HIGH ANODE VOLTAGE > 500V)  (Contd.) 

C.V. 
No. 

Availa- 
bility 

Max. 
Pa 

Max. 
Va 

(kV) 

Max. 
Ia 
(A) 

Max. 
Pg2 
(W) 

Max. 
Vg2 
;kV) 

gM 
(mA/V) 

Max. 
Freq. 

(Mc/s) 

Cath-
ode 

Heater 
Base Remarks 

Vh Ih 
Classn. (W) (V) (A) 

2487 0 250* 2.0* 0.25 12 0.4* - 500 IH 6.0 2.6 Special R.F. Power 
Tetrode. 

*Class AB 
Conditions. 

3879 C 400 4.o 0.35 35 0.8 - - DH 5.0 14.1 B5E Transmitting 

445 C 3500 6.o 2.5 - 1.5 6.o 3o DH 9.0 30 - Tetrode. 
Forced Air 
Cooling. 

2324 C 3550 7.5 - 200 - 7 3o DH 5.0 64 - Transmitting 
Tetrode 
Air Cooled. 



DOUBLE TETRODES  
of o Dissipation (each anode)) 

Heater 

Avails- Max. Max. Max. Max. Max. Max. Parallel Series C.V. bility Pa Va Pg2 Vg2 Mean Freq. Base Remarks 

Vh Ih Vh Ih 
No. Classn. (15) (V) (41) (V) Ik 

(mA) (V) (A) (V) (A) 

2466 P 3 250 3 200 50 500 6.3 0.6 12.6 0.3 B9A R.F. Power Beam 
Tetrode. 

2798 P 5 300 1 200 50 225 6.3 0.84 12.6 0.42 B9A R.F. Power Beam 
Tetrode 

2799 P 10 600 0.5 250 55 600 6.3 1.3 12.6 0.65 B7A R.F. Power Beam 
Tetrode. 

2295 P 15 5000 3 850 - - 6.3 2.25 12.6 1.125 B7A Transmitting 
Modulator Beam 
Tetrode 

2797 P 20 600 3.5 250 120 500 6.3 1.8 12.6 0.9 B7A R.F. Power Beam 
Tetrode. 



TRIODES (LOW ANODE VOLTAGE <500V) 

(Arranged in ascending order of Heater Voltage and then Mutual Conductance) 

No.. 

Availa- 
bility 
Classn. 

Cathode 

Heater 
Max. 

. Pa 
(W) 

Max. 
Va 
(V) 

Max. 
Ik 
(mA) 

gM 
(mA/V) 

Ra 
(kc2) 

µ 
Max. 
Freq. 
(Mc/s) 

Base Remarks 
Vh 
(V) 

Iii 
(A) 

451 C DH 1.25 0.025 - 9 - 70r
i 
 A/V 14.3 1 - )Sub-miniature 

495 C DH 1.25 0.013 - 25 0.25 80 A/V 27.5 2.2 - - ) Electrometer 
2202 C DH 1.25 0.015 - 15 - 8011A/V 25 2 - ) Triode. 
2269 C DH 1.25 0.013 - 25 0.25 84LA/V 27.5 2.2 - - ) 

2275 P DH 1.25 0.2 2.6 170 22 3.75 4 14 - B8D/F Sub-miniature U.H.F. 
*/ Triode. 

4058 P IH 6.3 0.15 3.8 330 21 2.2 7.7 17 150 B7G R.F. Power Triode. 

3930 p IH 6.3 0.15 0.9 165 22 5.8 - 27 - B8D/F Sub-miniature Triode 
Oscillator. 

273 P IH 6.3 0.4 10 35o 50 6.0 5 30 3000 - )Disc Sealed Triode. 

354 C IH 6.3 0.4 10 350 50 6.5 10.8 70 2000 - ) 

4070 C IH 6.3 0.3 3.0 275 17 8.5 - 00 250 B7G Ground Grid Triode. 

397 C IH 6.3 1.0 20 400 120 12.0 2.33 28 - - Disc Sealed Triode. 

4038 
4079 

G 
IH ) )IH 6.3  15 300 P)B9A 120 0.95

)89A/F 
12.0 0.38 4.5 - 

)Low Impedance 
) Triode. 

(contd. over) 



TRIODES (LOW ANODE VOLTAGE <500V) (Continued) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Cathode 

Heater 
Max. Max. 

Va 
(V) 

Max. 
Ik 
(mA) 

gM 
(mA/V) 

Ra 
(kw) µ 

Max. 
Freq. 
(Mc/s) 

Base Remarks 
Vh 
(V) 

Ih 
(A) 

Pa 
(W) 

081 ) 0 )B7G/F )Low Noise R.F. 
4107 ) IH 6.3 0.37 - 200 20 14.0 4.15 52 - )B7G ) Triode. 

4105 0 IH 6.3 0.37 2.5 200 20 14.0 - 50 - B9A U.H.F. Low Noise 
Grounded Grid 
Triode. 

5242 C IH 6.3 0.3 2.5 250 20 14.0 - - - B9A Low Noise R.F. 
Grounded Cathode 
Triode. 

5112 C IH 6.3 0.45 7.0 350 45 47 1.0 - - B8G Triode. 

2397 P IH 6.3 0.5 10 400 40 - - 65 5200* - Disc Sealed 
1000** 7000{ Transmitting 

Triode. 
*Oscillator or 
Amplifier 

If-Frequency Multiplier 
**Pulsed Va. 



TRIODES HIGH ANODE VOLTAGE 500V) 

(Arranged in ascending order of Max. Anode Dissipation) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Max. 
Pa 
(kW) 

Max. 
Va d.c. 
(kV) 

Max. 
Va Pulse 
(kV) 

E 
(mA/V) 

P. 
Max. 
Freq. 
Mc/s 

Cathode Base Remarks 

2516 C .1* 1 - 25 - 24600  IH - *P out 12W at 2460 Mc/s. 

436 C .45 1 6 30 80 1000 1H - Disc Seal Triode, Air Cooled. 

2245 C 1 3 - 13 19 120 DH - V.H.F. Triode Air Cooled. 

2163 C 1.5 - 11 50 45 - IH - Disc Seal, Triode. 

570 C 5 10 - 5.8 26 - DH - Water Cooled. 

2323 C 8 8.5 - 10 28 100 DH - Air Cooled. 

21 59 C 12 15 - - 45 20 DH - Air Cooled. 

2322 C 15 12 - 23 45 50 DH - Air Cooled. 

1734 C 15 12 - - 23 22 DH - Water Cooled. 

446 C 20 13 - 23 35 30 DH - Single Ended Triode, 
Water Cooled. 

May 1963 



DOUBLE TRIODES  

(Arranged in ascending order of Anode Dissipation (each anode)) 

C.V. 
No. 

Avalla- 
bility 
Classn. 

Cathode 

Heater 

Max. 
Pa 
(w) 

Max. 
Va 
(10 

61 
(mA/V) 

Ra 
(k c2) 

ij. 
Max. 
Freq. 
(Mc/s) 

Base Remarks Parallel Series 

VH 
(V) 

Ih 
(A) 

Vh 
(V) 

Ih 
(A) 

3986 G IH 6.3 0.3 - - 0.7 165 5.4 - 35 - B8D/F Sub-miniature. 
4051 0 IH 6.3 0.6 12.6 0.3 1.0 300 1.3 23.85 31 - B9A/F For D.C. Amplifier 

Applicaticns. 

4004 P ) IH 6.3 0.3 12.6 0.15 1.1 330 1.6 62.5 100 - ) B9A ) High Impedance 

4035 0 ) ) B9A/F ) Double Triode. 

4031 ) C ) IH 6.3 • - - 1.6 330 5.6 6.8 38 250 ) B7G 
4076 ) ) ) B70/F 

4108 G ) ) B9A 
4109 ° ) IH 6.3 •.335 - - 1.65 100 12.5 - 33 - ) B9A/F 
4110 C ) ) B9A ) Low Noise. 
4111 C ) ) B9A/F ) 

2492 ) c ) IH 6.3 0.3  - - 1.9 250 12.5 - 33 - ) B9A 
2493 ) ) ) Low Noise. 

5212 0 ) ) B9A 

4024 C ) Ili 6.3 0.3 12.6 0.15 2.8 380 5.5 10.9 60 - ) B9A 
4033 C ) ) B9A/F 

4003 P ) IH 6.3 0.3 12.6 0.15 3.0 330 2.2 7.7 17 - 
) B9A ) Low Impedance 

4034 0 ) ) B9A/F ) Double Triode. 

May 1963 (contd. over) 



DOUBLE TRIODES (Continued) 

Heater 

V 
Availa- Parallel Series Max. Max. gM Ra 

Max. 

No.* bility Cathode Pa Va 
(mA/V) il Freq. Base Remarks 

Classn. (W) (V) (k(-2)  Weis; 
Vh Ih Vh Ih 
(V) (A) (V) (A) 

6091 C IH 6.3 0.4 12.6 0.2 3.5 500 6.2 10.0 62 - B9A Separate Cathodes. 

4068 P ) )B9A 
4069 G )IH 6.3 0.6 12.6 0.3 5.0 300 2.3 32 - )B9A/F 

5008 G IH 6.3 2.5 - - 13.0 250 7.0 - 2 - Large Wafer ':With metal sleeve. 
Octal* 

HEPTODES  and TRIODE HEPTODES 

Heater 
Availa- Max. Max. Max. Max. Conversion 

C.V. bility Type Va Pa Vg2+ Pg2+ Conductance Base Remarks 
No. Classn. Vh IL (V) (4) g4 g4 (µA/v) 

(V) (A ) (V) (W) 

2128 P Triode 6,3 0,3 330 1.9 140 1.1 2,400 B9A 
Heptod- 275 0.9 - - 3,700* *Va = 100V, Ia = 13.5 mA for 

triode. 
4012 P Heptcde 6.3 0.3 330 1.1 110 1.1 470 B7G Max. Ili = 15.5 mA. 
4037 G Heptade 6.3 0.3 330 1.1 110 1.1 470 B7G/F Max. Ik = 15.5 mA. 



NOISE SOURCES (DISCHARGE TUBES) 

C.V. 
No. 

Availability 
Classn. 

Nominal Useful 
Feq. Range 

Nominal Available 
Noise Power 

Max. Operating 
Current Remarks 

(Mc/s) (db) (mA) 

1881 P 3000 to 12000 15.5 250 
2479 C 7000 to 40000 15.25 50 

NOISE SOURCES (DIODES) 

C.V. 
No. 

Availability 
Classn. 

Max. Freq. 
Range 
(Mc/s) 

Mean 
Saturated Ia 

(mA) 

Measured at 
Vf 

(V) 

Max. V for 
Saturation 

(V) 

fors 
Pa.  

(W) 

Base Remarks 

2171 P ) 
500 5.0 40 2 

) 137G 
2417 C) *20.0 0  '.- 4:Z *200 ) 870/F , 'Reduced Life (300 hrs.) 

2341 1000 87.5 3.0 200 10* — Coaxial Diode,*Dissipation 
40W with forced air cooling. 

2398 C 500 45.0 5.6 200 3.5 B9A/F 



INERT GAS FILLED TRIODES AND TETRODES 

(In ascending order of Mean Anode Current) 

C.V. Avails- Heater 
Mean 

Max. 
Peak 

Max. 
Peak 

Max 
P.I.V. Base Class Remarks 

bility 
No.  

Cathode 
Vh Ih Ia(A) Ia (A) Va (kV) (kV) Classn. (V) (A) 

1949 0 IH 6.3 0.25 0.025x  0.11 0.35 0.35 B7G Triode Thyratron 1Max d.c. Ia 

1992 C Cold - - 0.025 0.1 0.235x  - B80 Triode 2 Vg =I oV 

2296 C Cold - - 0.04to 0.25 0.38 0.35 B80 Triode 
0.1 

2349 C Cold - - 0.05 0.25 0.4 0.35 B7G Tetrode For stroboscopic service 

4018 P IH 6.3 0.6 0.1 0.5 0.65 1.3 B7G Tetrode For relay rectifier and 
modulator service. 

2210 P DH 2.5 12 3.2 40 1.5 1.5 BBD Triode Thyratron 
2215 P DH 2.5 21 6.4 80 1.5 1.5 B4D Triode 

M47. 1963 



COLD CATHODE GAS FILLED VOLTAGE STABILISERS  

(Arranged in ascending order of mean operating voltage) 

C.V. 
No. 

Availability 
Classn. 

Maintaining 
Voltage 
(Mean) 
(V) 

Max. 
Striking 
Voltage 
(V) 

Anode 
Current 

Regulation 
at Ia.min. 
to Ia.max. 
(V) 

Base Remarks 
Min. 
(mA) 

Max. 
(mA) 

2208 C 50 90 0.1 0.5 5 - Sub miniature 
2266 C 601  85 0.05 0.65 3.i - Sub miniature 1  Ia = 0.5 

mA. 7' Ia = 0.3 to 0.5mA 
2213 P 601  85 0.3 1.0 3-1 - Sub miniature 2 Ia = 0.5 mA. 

I Ia = 0.3 to 0.5mA. 
4030 C 75 115 5.0 60 6.5 B8G/F 
4080 p 78 110 2.0 60 8 B7G 
6004 C 85 104 0.5 1.0 1 - Sub miniature 
4066 p 85 125 0.5 3.5 3 - Sub miniature 
4048 p 85 115 1.o 10.0 4 B7G 
4054 G 85 115 1.0 10.0 4 570/F 
3897 G 95 1252  5.0 25.0 5 B8D/F 2 175V in darkness 
4052 C 108 133 2.0 15.0 3 57G/F 
422 C 108 1201  5.0 45.0 5 B8G With Priming Anode at 
4028 p 133 210 5.0 30.0 4 B7G 150V through 0.1 M ohm 
4053 C 150 180 2.0 15.0 4.5 B7G/F 
4020 p 150 225 5.0 30.0 5 B7G 
4100 G 150 165 5.0 30.0 10 B7G 
1832 C 150 180 5.0 30.0 6 B70 
395 C 150 1701  5.0 45.0 5 B8G *With Priming Anode at 200V 

through 0.1 M ohm. 
4047 C 304 400 2.0 4.0 1 B7G/F 

May, 1963 



CORONA STABILISER VALVES  

C.V. 
No. 

Availability 
Classn. 

Operating 
Voltage 
( V) 

Min. Stable 
Current 
( ii. A) 

Max.Stable 
Current 

( 1_,L A)  

Regula - 
lion  

(250-275pA' 
(V) 

I 

Base 

--1 

Remarks 

2456 c 35o 5 300 1.0 B7G 
2457 c 400 5 300 1.0 B70 
2458 C 60o to 300 1.5 B7G 
2459 c 800 15 400 2.0 B7G 
2460 C 1000 20 400 2.5 B7G 
2461 C 1200 20 500 3.0 B7G 
2462 C 1400 20 500 3.5 B7G 
6065 C 160o 20 600 4.5 B7G 
6066 c 1800 20 600 5.5 B7G 
6067 c 2000 20 600 6.5 B7G 

eQ 

CD 



PHOTOMULTIPLIERS and PHOTOCELLS  

(In order of C.V. No.) 

C.V. 
No. 

Avallablli'tY 
Classn. Type 

Minimum  Max . 
Va 
(V) 

Sensitivity 
( µA/Lumen) 

Measured at 

Remarks WI 

(V) 

Light 
Flux 
(L) 

Base 

337 P Nine Stage Electron 1100 7.5 100 0.1 Sulymagnal Max. Is = 2.5 mA. 
Multiplier 11 pin 

Small She' 
2132 P Caesium Antimony. 110 30 100 0.04 B7G Max. Ik = 5 NA. 

Vacuum 27.5 50 0.04 
2133 P Caesium on Oxidised 100 72 90 0.02 B7G Max. Ik = 2 pA 

Silver. Gas 
filled. 

10 25 0.02 

2134 P Caesium on Oxidised 110 13.5 100 0.02 B7G. Max. Ik = 10 A. 
Silver. Vacuum 11 25 0.02 

2270 C Caesium Antimony. 100 75 90 0.02 870 Max. Ik = 2.5 pA. 
Gas filled 21 25 0.02 

2316 C Eleven Stage 
Electron 

1920* 20 300 0.01 EMI, 
Pressed Gla 

*Max. inter-stage 
s Voltage = 200V. 

Multiplier. Base * * Drg. No. 6260 D.21 

2428 C Caesium Antimony 150 2.5 108 0.1 pA 09G Max. Ik = 0.2 p,A 
Vacuum 



HYDROGEN THYRATRON MODULATORS  

rder of Max.Peak Anode Voltage 

C.V. 
No. 

1 
Avails— 
bility 
Classn. 

— - , 
Max. 
Peak 

Va (kV) 

Ratings 1 

Max. 
Peak 

Ia (A) 

Conditions for Ratings 
Min. 

Trigger 
Pulse 

Volt (V) 

Vgdc 
(-V) 

Base Remarks 
Rate of 
Rise of 
Current 
(vils) 

Max. tp 
(118) 

p.r.f. 
1(1).P.s..) 

6007 P 3.0 35 750 5.0 2800 — — Medium With top cap 
4 pin 

3629 G 3.0 35 750 5.0 — 175 — Medium 
4 pin 

6015 C 8.0 90 1500 — -- — — — Flying lead, tetrode 
1787 P 8.0 90 1000 0.5 3000 175 200 BID With top cap (CT3) 
6051 G 16.0 325 2500 — — — 10 BIM — 

Super Jumbo 
Low Jitter short recovery 

tetrode. 
6022 G 16.0 325 1500 2.0 1000 200 — Super B4M 

Jumbo 
2520 P 16.0 325 1500 1.0 1000 200 200 B4D With top cap (CT3) 
2418 C 18.0 700 5000 5.0 2500 500 100 Special With top cap 
6118 C As CV 2418 with reservoir requiring 22VA noon. 
3518 C 25.0 1000 5000 5000 700 — Special With top cap (CT3) 
3521 G 25.0 500 2500 2.0 500 — — Special With top cap 
6026 G 25.0 200 7500 5.0 1500 1000 110 Special 



MAGNETRONS  

(In ascending order of Nominal Frequency and Mean Input Power) 

C.V. 
No. 

Altana- 
bility 
Classn. 

Nominal 
Frequency 
(Mc/s) 

Max. Mean 
Input Power 
(W) 

Max. Pulse 
Length 

( P• S) 

Typical Operating Conditions  

Remarks Min. Peak 
Pe OUt.(kW) 

Max. Peak 
Va. (kV) 

Peak Ia 
(A) 

Duty 
Cycle 

tp 
(p. 8) 

1916 P 2800 1200 2.5 400 28 40 - 2 
3611 G 2800 1200 2.5 400 30 70 0.001* 2.5* *maximum 

3958 4? 3000 1300 2.5 400 32.5 7o 0.001* 2.5* *maximum 
1495 C 3010 ) 
1496 C 3030 ) 
1497 C 3050 ) - 
1498 C 3070 ) 500 200 21.5 22.5 0.001 0.5 

1499 c 3090 ) 
1500 C 3110 ) 
5011 G 3200 13,0 2.5 400 32.5 70 0.001* 2.5* *maximum 
6072 C 8800 60 6.0 0.017 0.8 0.11 0.5* 4.0 *maximum 
6108 C 8800 82.5 2.5 16 6* 5.5* 0.0025* 2.5* *maximum 
5134 G 9150 23o 3.4 4o - 15.5 0.0011 3.4 
370 C 924o 82.5 2.5 17.5 6 5.5* 0.0025 2.5 Packaged 

* maximum 
2473 P 9240 75o 6.o 225 - 27.5 0.001 0.5 
2421 C 9375 6 5.o 18 1.15 0.15 - 0.5 ) Packaged 
2420 C 9375 60 - 5.o 1.1 0.1 - - ) 
5135 G 9375 8o 2.5 18 8* 8* 0.0025* 2.5* Packaged 

* maximum 
3676 P 9375 82.5 2.5 14 6* 5.5* 0.0025* 2.5* -maximum 
2313 G 9375 150 - 50 14 12 - 0.6 , 
5018 G 9375 240 5 7o 16* 15* - 5.0 *maximum 



MAGNETRONES  (Continued) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Nominal 
Frequency 
Mc/s) 

Max. Mean 
Input Power 

(W) 

Max. Pulse 
Length 
(113) 

Typical Operating Conditions  
Min. Peak 

P.out.(kW) 
Max. Peak 
Va. (kV) 

Peak In 
(A) 

Duty 
Cycle 

tp Remarks 
(11s) 

2284 1" 9375 750 6 225 - 27.5 - - 1 
6034 C 9545 360* 1 too 17 20 0.001 0.25 ; ) 0 tp=*1-6 
6035 C 9600 3600  1 too 17 20 0.001 0.25 )Packaged 0 tp=i1-6 
2412 P 9642 635 6 225 to 0.0004 0.2 ) *tp = 0.75 µS 
6036 C 9655 360* 1 100 17 20 0.001 0.25 t  ) *tp = i_iS i 
2350 C 35000 140000* 0.25 6 - 10 0.0004 0.2 Packaged *peak 

q 



VELOCITY MODULATED TUBES 

KLYSTRONS 

(Arranged in ascending order of Minimum Frequency) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Operating 
Frequency 

Range 
(Mc/s) 

Min. R.F. 
Power 
Output 
(mW) 

Max. 
Resonator 
Voltage 
(V) 

Max. 
Resonator 

Dissipation 
(4) 

Reflector 
Voltage 
Range 
(-V) 

Base Remarks  

2116 C 1800-4500 100 250 8 55-350 B7G 
I 

6071 P 2700-4100 100 350 16 500* Pee Wee 4 Haximum 
6001 C 3450-3550 30 2200 24 150-375 Be° For waveguide WG. No. 22 
2187 C 3600-14200 1000 1100 - 140-260 - 
2346 P 8000-10000 30 300 12 75-250 B7G For waveguide WG. No. 16 
6003 P 8500-9000 30 400 18 140-255 Special 
2494 E 8500-9600 8 350 - 0-500 - 
2304 9000-10000 30 400 20 215-415 B80 Waveguide output for UG. 

40N coupler 

COAXIAL LINE OSCILLATORS  

(Arranged in ascending order of Minimum Tuning Range) 

C.V. 
No. 

Availa- 
bility 

Tuning Range 
Min. Power 
uutput 

Resonator 
Voltage 
Range 

Anode 
Voltage 
Range 

Max. 
Screen 
Voltage 

Max. Mean 
Power 
Output Base Remarks 

Classn. Min. Max. (mU) (V) (v (V) (W) 
(ems) (ems) 

485 C 6.17* 6.55* 250 209-231 219-251 209 15 B7G *4580 to 4860 Mc/s 
2422 C 6.2 6.8 300 303-321 313-341 75-350 25* 870 *Anode + Resonator 
2190 C 7.14 11.11 350 250* 214-338 368 18 B7G *At 9 cms. 
2189 C 7.4 7.5 350 240-270 300 400 18 B7G 
2221 C 7.5 11.5, 500 295-335 150-420 400 15 B70 



(Arranged in ascending order of Minimum Operating Frequency) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Operating 
Frequency 

Range 
(mc/s) 

Min. 
Power 
Output 
(mW) 

Delay 
 

Line 
Voltage 
Range 
(kV) 

Max. Delay 
Line Diss. 

Cu) 

Max. 
Va 
(V) 

Max. 
Ia 

(mA) 

Max. 
-Vg 
(V) 

Base Remarks 

2381 G 2400-4500 20 0.15-1.17 60 200 30 100 B70 500 output connector. 
6023 G 2400-4500 20 0.15-1.17 60 200 30 100 B70 500 output connuc or. 
6076 C 4000-7500 20 0.15-1.17 - 300 3 200 Special 50 ()output socket. 

6 pin 
2393 G 7000-11500 20 0.3-1.5 50 300 10 250 ,7-13 50 0 output connector. 
6024  G 7000-11500 20 0.3-1.5 50 300 10 250 A7-13 50 (-)output connector. 
6112 C 26500-40000 10 0.68-3.0 - 700 2 450 Flying Lead Output comuctor via 

No. 22 Waveguide 

TRAVELLING WAVE AMPLIFIERS 

(Arranged in ascending order of Minimum Operating Frequency) 

Max. Collector Max. Helix 
Operating Min.Sat. 

C.V. Availa- Frequency Power Min. Gain N.F Base Remarks  
No. bility Range Volt Current Volt Current Output (dB) (dB)  

Classn. (Mc/s) (kV) (mA) (kV) ( IA A) (mat) 

6106 C 1200-1400 0.6 0.250 0.4 20 2 25 7,5 B80 
2499 C 2500-4100 0.55 5 0.475 500 50 28 21.5 89A 
6090 C 2500:4100 0.8 0.6 0.6 50 3 38 10 spacial 

9 pin 
6085 C 2500-4100 3 20 2.7 1500 500 20 30 B80 

6117 C 2700-3250 3 5 2.5 160o - 19 -156- B80 dB/c/s 
6098 C 4100-7000 0.8 0.4 0.65 25 3.5' 37 10 B80 • 4.511114 (4.5 

to 6.5k Mc/ 
6087 c 7000-11500 1.7 0.6 1.6 too 3 20 24 Spt.eial 

7 pin 
5096 C 7000-11500 2.8 10 2.8 2000 100 - - Special 

May 1963 



GAS SWITCHES 
on 

T.R. CELLS  

Arran ed in ascendin order or Min. F e uen 

C.V. 
No. 

Availa- 
bility 
Classn. 

Operating Frequency 
Range 

(Mc/s) 

Max. Peak 
Power 
(kW) 

Remarks 

2285 C 2500-4100 2500.,  *Minimum. For Polarisation-twist T.R. systems. 
713 G 2700-3400 51:/'-  *Nominal 
2378 C 2727-3158 5 For No. WO 10. waveguide. 
1297 C 2925-3075 500 For use in tunable cavity resonator 
293 C 2925-3075 500 
497 C 2935-3060 500 For 34" x li" waveguide. 
2429 G 3288-3324 0.3 For use in either No. WG.10 or 11 waveguide. 

500,,  *When used in conjunction with CV 2430 Pre -TR.Sw. 
2826 G 8490-9578 LP *Minimum 
2307 C 8500-9050 200 Broad-band. 
2312 P 8500-9300 250 Twin-primer, Broad-band. 
2480 G 8500-10,000 200 Broad-band. 
2359 C 8950-9600 10 Broad-band passive protection cell. 
2306 C 9000-9600 200 Broad-band 
2311 P 9180-10000 250 Twin-primer, Broad-band. 
2330 C 34000-36000 20:,  Tunable 'Nominal 

May 1963 



C 
C 
C 
C 

6028 
6110 
2482 
6086 
2157 
2430 

%Switched R.F. Power 

3 
12 
0.5 
0.25 

2000' 
0.5 

2500 
6000 
500 
250 

500 

2000-4000 
2000-4coo 
2500-12000 
2500-12000 
2727-3158 
3288-3324 

Availa- 
bility 
Classn. 

Operating Frequency !Max. Peak 
Range Power 
(Md/s) (kW) 

Max. Mean 
Power 
(kW) 

C.V. 
No. 

Remarks 

GAS SNITCHES  (Contd.) 

PRE T. R.  CELLS 

(Arranged in ascending order of Min. Frequency) 

T.B. (A.T.R.) CELTS  
(Arranged in ascending order of Min. Frequency) 

C.V. 
No. 

Availa- 
bility 
Classn. 

Operating Frequency 
Range 
(Ws) 

Min. 
Transmitter 
Peak power 
(kW 

Remarks 

3877 0 2660-2940 20 
2309 8500-9050 5 Broad Band 
3628 9000-9600 %Max. 250 141 
463 9020-9140 5 Broad Band 

2308 C 9050-9060 5 Broad Band 
462 C 9180-9300 5 Broad Band 
461 9315-9435 5 Broad Band 
6070 9315-9435 200 Broad Band 
2274 9500-9700 5 Broad Band 
577 23760-24240 Broad Band 

May, 1963 



GAS SWITCHES  (Contd.) 
POWER LIMITING GAS CF.T.LS  

Availa— Operating Frequency Max. Peak 
C.V. bility Range Power Remarks 
No. Classn. (lic/s) (kW) 

2484 C 7000-11500 100 
6006 C 7000-11500 100 
6073 P 7000-11500 100 

PULSED ATTENUATORS  

C .-r . 
Availa— 
bility 

Operating Frequency 
Range 

Max. Peak 
Power Remarks 

No. Classn. (mc/s) (W) 

6089 C 2500-4000 100ge  gt xcitation 
2379 C 2755-2915 3 
2483 C 8000-12000 809t NExcitation 

May, 1963 



GAS FILLED POWER (STANDING WAVE)  INDICATOR TUBES 

C.V. No. 
Availability 
Classn. 

Frequency Band 
Peak Powers Measured 

(KW) Remarks 

263 

359 
360 

C 

C 
C 

S and X 
2,800 to 10,000 Me/s 

S 
S 

1 max. 

200 to 400 
450 to 800 

COLD CATHODE GAS FILLED RELAY VALVES 

C.V. No. 
Availability 
Classn. 

Main Gap Break- 
down Voltage 

(V) 

Control Gap 
(Trigger) Break- 

down Voltage 
(V) 

Max. Peak 
Cathode 
Current 
(mA) 

Max. Mean 
-cathode 
Current 
(mA) 

Max. Trigger 
Current for 
Reliable 

OperpA)ation 
(  

Remarks 

413 C 150 70* 50 3o 5 *Anode Floating 

2174 C 230 75* 50 3o 10,4  *Anode Floating 
fire. = 200 Vdc. 

2236 C 285 146* 10 2.5 10 *Va = 260 Vdc. 

2255 C 170 - 10 2.5 4 

2486 C 220 68 - 1.0 - Subminiature F/L 

6016 C 275 70-85 40 5.0 - B7G 



PROTECTIVE MARK  GAPS 

(Arranged in ascending order of Max. Breakdown Voltage) 

C.V. 
No. 

Availa— 

bility 

Classn. 

Max. 
Breakdown 
Voltage 
(kV) 

Max. 
Mean Ia 
(mA) 

Max. 
Peak Ia 
(A) 

Base Remarks 

2248 P 1 2 50* None *Approximately Sine waveform pulse, 40 µ S 
duration at half amplitude. 

2249 P 1.25 2 50* None *Approximately sine waveform pulse, 40 µ S 
duration at half amplitude. 

2250 P 1.5 2 50* None *Approximately sine waveform pulse, 40 p. 3 
duration at half amplitude. 

2251 P 1.75 2 50* None *Approximately sine waveform pulse, 40p. S 
duration at half amplitude. 

2252 F 2 2 50* None *Approximately sine waveform pulse, 40 µ S 
duration at half amplitude. 

233 C 5.5 2 50* B80 *Voltage pulse 1µ S duration and between 50 and 
1500 p.p.s. 

402 C 8 2 50* B80 *Voltage pulse1 µS duration and between 50 and 
1500 p.p.s. 



MISCELLANEOUS 

(See Specifications for details) 

Class of Valve 

Availability Classification 

Preferred Types Guidance Types Current Types 

Decedl Scaling Tubes - cv6044, cv6loo cv5143 

Decade Selector Tubes CV2325 - cv610 

Ignitrons - CV1742, CV3710 

Mercury Arc Rectifiers (Hg Pool Cathode) - - CV3710 

Monitor Diodes - - CV6005, CV61017 

Series Stabilisers CV4062 CV4065 - 

Shunt Stabilisers (Triode) - - CV6097 

Tubing Indicators - - CV394, CV2747 

Trigger Tubes - CV2434 CV2224 

Triggered Sparks Gaps - - CV6008 

Voltage Indicators - CV6094 - 

May, 1963 



Page 42 

First Letter 
Colour of Flash 

B = Blue 
G = Green 
Y = Yellow 
R = Red 
0 = Orange 
W . White 
U - Ultra Violet 

CATHODE RAY TUBE 

SCREEN CODE  

Second. Letter 
Colour of Afterglow 

B = Blue 
G = Green 
Y = Yellow 
R = Red 
0 = Orange 
W = White 

Third Letter 
Length of Afterglow 

-  5 secs upwards 
M -  1 sec. to 5 sec. 
S 0.1 sec. to 1. sec. 
N -  1 millisec. to 0.1 sec. 
K - less than 1 millisec. 

This code will in due course be replaced by an amended Code 
in which the first two letters are unchanged and the third will 
be replaced by a number selected according to the following 
table. The afterglow is defined as the time taken from the 
cessation of excitation for the brightness to decay from a level 
of one equivalent Foot Candle to one per cent of that value. 

TABLE  

        

Symbol 

1 

2 10 p.s 

3 100 ps 

4 l ms 

5 10 ms 

6 100 ms 

1 s 

8 IO s 

9 loc s 

Length of Afterglow 

 

Description 

 

     

 

Max. 

   

 

10 µs 

100 µs 

1000 Ps 

10 ms 

100 ms 

1000 ms 

10 s 

100 s 

 

Killed. (K) 

Ultra short (US) 

Very short (VS) 

Short (S) 

Medium short (MS) 

Medium (M) 

Medium long (ML) 

Long (L) 

Very long (VL) 

 

   

   

        

        

e.g. The blue photographic screen BBK will become BB1 and the 
double layer afterglow BYL will become BY8. 

May, 1963 
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