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A M,E.S. Type 15 Aerial Vehicle.

Can+bz ussd for surface searching in absence

of C.H.E.L ( 1Ocms. Search Equipment) .







C.H.L, = G.C, T,

73079 and R3202
General Requirenents.

1. To provide an "early warning™ of the aH.roach
of medium and low flying aircraft.
2. To provide an "carly warning' tosether with a

means of dstermining the height of approachln_\
aircraft, to enable interception to be iade,

Types of Stations. (a) AJLE.S. Type 2. (C.H.L.). Sited near coast, so that
in conjunction-with other s‘aatlons a caaplete defonce
against medium and low flying alroraft is achicved,
(These stations are in association with A.iLE.S. Type 1
(or C.H.) which give cover against high flying attacks
but are wnsuitable to give low angle coverage,
(b) &.ILE.S. Type 5 (C.H.0.L.). Chain Overseas Low. Siumilar
to A ML E.S. Typs 2, used overseas.
(¢) 4.1L2.8. Type 7 (G.C.I). Ground Controlled Intereeption -
includes height finding,
(a) &L E.S. Type 15. Iobile version of (a),(b) and (c).

Rerial Systems. A1l use co~linear stacked arrays of 3/2 end fed dipoles.

: A E.S. Type 2 -~ dcrial systen nounted on 24" gantry,rotated
by B.T.H. Turning Gear. (Ko height-finding
facilities). Pir.l.

2.S5. Type 5 = herial system mounted on 184" tawer, Fig.2.
}.E. S, Type 7 - Mounted on a gantry with two arrays, (See
Pigze3.), which are encrgised simultaneously
when transmitting, but for reception
purposes, the arrays are switched alternately,
A, K.E.8, Type 15 -~ Aerial array mounted on & vehicle, which can
' be a prime mover or a trailer, Fig.lh.
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TRANSOTIUR T 3079, ( Used with C.H.L., G,C.I. and ‘I‘ype 15.).

Purpose : To produce high powered pulses.
FPrequency : 193 - 215 nes, (approx).
Power Qutput : 100 Kw. peak with 25 Kv. H.T, - Hean power 120 watts, {percuns ov oeF
P.R.F : - 400c/s. Trizgered either from Rx (extermal triggering), or
from the modulator unit of the Tx (intermal triggering).,
Pulse widths : Cepable of delivering pulses of either 3,5 or 8 u/secs.

v o e —

(Operaticnal pulse normally 3 u/secs.).
-l (cont.)
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C.H L. ~ G.C.T.

TRENSITIER T3079 (cont.)

Oscillatory Circuit. : Two directly heated triodes (CV 1580), connscted in

- , push~pull. Lecher bar tumed circuits, equivalent to
Ta ~ TG oscillator.

& heater is installed for use when the Tx is "standby™
(i.e. set up but not operating, ). This eliminates
chance of breakdown due to daupuncss,
QDo O O O Goe Qo O e Qo O m O Qe Q= O e O = O = O O O O e O O ==
Action of Contactor Circuit .
Operation 1. (Fige 7) 1. Mains wall switch "ON". dmber indicating lamp glows.
Power up to mains GATE switch, v
2. Close GATE switch. Supply meter reads, mceter lamps
glow, fan motor turms. (Fil, dux. closes with GATE
switch.). Pan tilt switch closes.
3, Assuming modulator in position, power now up to
FIL. *ON* button.
Action of closing GATE switch, also breaks "blecder®

circuit,
Operation 2. (Fig. 8) FILS. *ON'
) 1. Press FILS.'ON! button. Operating coil 1 (0Cl)

encrgisced, closing 1L and 1R contacts. AUX,1 opens
and "heldings” contacts for FILS, 'ON! close,
411 filaments now 'O, B.H.T. rectifiers and oscillator
filaments at half-power,
A1l HD supplies conpleted with exeeption of main
B, H. T, and =l1Kv.
2. Time Delay 1 mechanically started by operation of 0OCl.
HEATER 'CNY
1. Press HEATER 'ON'. Operating coil 2 (0C2) encrgised,
clesing 2L and 2R contacts, AUX.2 opens, and “heolding”
contacts for HEATER 'ON' close, ‘

Operation 3. (Fig. 9) 1. After 20 secs. (during which tiiie oscillator and
rectifier fils, heat up), TDL closes, energising

0C3 which clescs 3L and 3Re
2. 3L contact shert cireuits half-povicr rosistor, so that
oscillator and rcctifier filancnts are now at "full" powcrs
3R contact completes supply te -1Kv power unit (HT Traensformer)
- \’]2 - (Ccn‘to )
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CoH.Lie

- G.C,T,

3e

Tinme Delay 2 mechanically set off by 0C3.
G,B. ™o Volt" relay c¢nergised, closing
G.B. "Neo Volt" switchs ,

After 10 secs. TD2 closes. iains applicd
across Hour ieter and Filament Indicating
(Grean) lamp glows.

With O/I4 and HT 0/L contacts closed, rains
available up te HT 'ON' button.

Press 'ON' button, cnergising OCL4 which
closes 4L and 4R contactsand "holding®
contacts of 0CL

ilains now applied via auto-transformer to
primary of B.H.T. transformer, HIL neter reads
apd RED indicator lamp glows.

HT Voltmeter is scaled to read KV although it is actually in

primary of Z.H.T. transformer; the maximun voltage applied
across it is 230 V.

Anode and Grid meters are protected against "surge" by neon
and condenser, If a surge occurs, the condenser will charoe
until the voltage appearing across it is sufficisnt to
"strike” the neon. "Striking" neon short circuits the mster,

1
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C,H.L.-G.C. T,

ICDULATOR UNIT (T3079)

Purposes 1. To providé a +ive going pulse to relieve "standing®

- grid bies on the cscillatoer valves.

2. To provide a time base for the monitor CRT,

3. To provide a "brisht-up" pulse for brilliance
modulation of the monitor CRT.

Valve Functions.

. On "internal" friggering acts as a "blocking"
Vid oscillator, On "external” as an amplifier,
In cach case, waveforn produced at the anode is
negative going square-wave., Coupling between V1
and V2 is Short CR. DifTerentiated output applied
to grid of:~

. 0. V2, Normally biassed beyond "cut- off Positive going
voe T T TR porticn of differentiated waveform cuts valve "On"

V producing at V2 anode a negative goins pulse

15 - 20 u.secs, in width and 20 V amplitude.

V2i

JORF, This pulsc applied to grids of V3 and V8.

g (15 = 20 u.secs,)
LMY ¢ 000 40a00 ..

V3A

carth (fram -1Kv) producing +ive goinz pulse of
about 850v amplitude, which is applicd to grids of :=

1 {_ﬁB- Pulse from V2 anode cuts "off" V3, Va rises towards

Vi V5,V6,V7e Four cathode follgwers in parallel.  Pulse
develcped acroes camon lSK@ cathode load. (C/F gain
less than unity, so amplitude of pulse across cathode
load is about 800v). This pulse applied to grids of
oscillator valves to relieve "standing"bias.

V84 /i V8 Pulse fraa V2 anode cuts "off" V8, Va tends to rise to
HT, Rise is exponential due to capacity in anode cirecuit
producing saw-tooth waveform to be used as time basefor

250v monitor CRT.
; ' V9« Safety diode. Protecting cathcde followers in event of
"flash over" in oscillator valves,
@ "B,UY pulse 15K CathoCe load camprised of 5K + 10K. Pulse developed
across 5K across 5K portion applicd te CRT grid as a "brisht-up” pulse.

-l -



C.H.L. = G.C.1.

T3079 -~ R."" Oscllla‘tor and Squeggrlnfr Clrcults.

Grid Squeg. Purpose. To detuI‘DlﬂG pulsc w:Lclth of Tx output. :
EIcticp. 1. Initially CV 1580s cut off by heavy negative
bias on grids. Pulse from modulator relieves
this bias, valves conduct ard oscillations set
up in grid and anode lecher circuits.,
2, Positive half cycles in grid cct. cause heavyggrid
current to flow, charging grid capacitor. Voltage
across capacitor rises until it is sufficient to ,
cut off valves again. Tine taken to charge capacitor
sufficiently for cut off will depend on capacity value
For 3 u.sec pulse twe .005 capacitors comected
in series, .
For 5 u.sec pulse single ,005 capacitor,
For 8 u.sec pulse two .005 capacitors in parallel
-3, The grid capacitors discharge through 500K parallel
resistors, by which time the triggering pulse has
ceased, and valves remain cut off until next triggering
pulse. (Short CR when eapacitor is charging - Long CR
on discharge. ).

Anode Squeg. Purpose. ga) To ensure sharp cut-off of oscillator valves,
b) To prevent double-pulsing. (Occurs if width of
triggering pulse is greater than CR of grid-squeg
circuit.).
Actlon. 1. Before arrival of tnggemng pulse when CV 1580s are
cut-off, anode squeg. capacitor charged to 25Kv,
2, When oscullator is #riggered, anode current (9A peak)
flows, discharging anode squeg. capacitor.
3. Two 100K resistors in series with BT supply ensure
that all HT must be drawn fm anode squeg. capacitor,
so when it is discharged HT 1s no longer ava..la.ble: B
for the CV 1580s,
Le When 8 u.sec pulse is required, second anode squege.
capacitor is switched in parallel, to ensure HT
available for required time periode



CollLe = GuCol.

T 3079 -~ HMonitor C.R.T.

Purpcss. i. To display output pulsce, eénabling shapc and width of
pulse to be checkeds Used when tuning Tx, to cnable
corréct pulse shapé to be obtained.

2. To display calibrating waveForm, obtained from
fpinging®™ calibrator circuit.

Calibrator Circuits Consists of closed oscillatory circuit,
rescnant at 500 kc/s. Circuit is shock excited into
oscillation by apwlyinﬂ output pulse from modulator to
it. The outrut (500 ka/s) sine wave applied to the Y
plates of monitor CRI. sc that at time of application
waveform shown will be DOO ke/s sine wave. Time duration
for 1 cycle at 500 ko/s = 2 u.secs. By marking off
appropriate numbsr of cycles on a slip of paper, correct
pulse widths of 3,5 ord u.secs can be obtained.

T 3079 - Wavenmeter,
Purposs, To enable Tx to be set up on correct frequency.

ief description of action. R.F. ¢énergy from Tx picked up on probe
=TT T T 3nd applicd to tuned circuit 10 (C - variable). With this
circuit tuned to rescnance with Tx, maximum voltage appears
across it., 4Alternating voltage appearing across tuned
circuit rectified by diode D1, output from diode applied
to prid of pentode, (appears as a positive bias at grid

of pentode due to CR in pentode grid circuit).

Positive bias causes valve to pass more current,
the increase in current being registered in meter in
pentode cathode circuit. Resonance between Tx and
Wavenmeter is therefore indicated by meximum reading in
meter,

up_Tx fo Vavemeter,

Set wavemeter to requ1red frequency by using calibration
chart, Tune Tx grid circuit for maximun deflecticn in
neter. On each occasion that grid tuning is adjusted,

it should be for wmaxizmum deflection in waveneter indicator.

-6 -
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T3079 RUMVING-UP PROCEDURE.

Wall switch "ON" (AMBER LIGHT).
Close Gate switch (Supply meter reads),

Press "FILS OI" button., Fil. current about 254, After 20 secs. full filament voltage applied.

Set filament current to 37A. with hand control.

Check grid bias (~-800v with no HT rising to - 1300v. as HT is increased).

Ensure that Monitor CRT is displaying a2 time-base,

After "QGRESK® light appears, press "HT ON" button, and wind up HT to required voltage, checking grid
bias vclts, grid current, and ancde current as HT is increased.

T5079 TUNING PROCEDURE,

Set wavemeter to required frequency.

Tune grid lecher for mexirmum deflection in waveneter,
Tun2 coupling lecher for squarensss ¢f pulse

Re~-tune grid for max, deflection in wavemcter,
Ad3ust matching for squarsness of pulse,

Re-*tune grid for maxirmm deflection in wavemeter,

Repeat 2-= 6 for ophiimmm result.

e A
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R 3202,

GENERAL, 1) Signals to be received consist of C.W blocks, at 200 Mc/s, each block.
3, 5 or 8 p secs in width, vhich are the reflected images of the signal transmitted
from T3079., These reﬂected signals will be very weak consequently T
2) The Rx must be (a) sensitive to a high degree,

(b) must be capable of amplifying signalsvery greatly in order that
signals will finally be of sufficient amplitude to modulate
indicating C.RTe Superhet Rx is required,

(¢) Because of width of CW blocks, bandwidth of I.F stages must be at
least 4 Mc/s.

(d) Must be capable of indicating range & bearing of target
i,e. Range indicating tube. P.P.I. tube. }

(e) In order that bearings given are accurate it must be possible to
synchronise P,P.I. time-base with aerial movement.

(£) Just contain a "Master Tuning" circuit, which will synchronise
firing of T™X and a2ll time-bases,

(g) Yust be capable of producing correct T/B waveforms for production

- of Range & Bearing displays.
is€e H/R Time-base requires saw tooth voltage
pP.P,I. " * " pedestal wave~form,

(h) Pe able to produce calibration markers,

(1) %hen used for G.C.I. must be capable of presenting a helght f‘lndmg
dlsplaj.

R 3202 - CGNIROT, UNIT TYPE 181, Diag, Ref. FIGS. 16A & 16B.

PURPOSE. To provide the triggering pulses for the whole equpment i.e. to determine the instant
at which :-

(a) The transmitter Pires. i

(b) The time-base-traces in the receiver indicators start,

(c¢) The calibrator circuit commences to ceoillate, ° A

(d) The "bright up" pulse is applied to the cathode of the H/R indicator.
(e) The G.C.I, multi vibrator is triggered

1) Stable frequency between 300 - 700 c/s.

2) Heans of controlling f‘req_uency (®. R’.F )e Frequency normally adjusted to 400 o/s.
POWER SUFPLIES., “HT 300v LT hvm o

VALVES USED. CVilel (KTZ 1) ~ H.F. Pehtode, (British 7 pin base), I.H.
. Cv1181 (KT 41) - Output pentode. ( AL D N

CONTROLS, Master Frequency - Range T/B. and Tx Phase,
' —P 8~



CIRCUITRY. V61, R.C.C. Oscillator - 3 leg R.C.C. circuit. Frequency ¢ontrolled by variable centre
- 1eg mSlstO--o
V62, Master Squarer - Sine wave input from R.C.C, osclllator squared by grid cute
v off and Ig. Width of square wave made variable by grid bias
coutrol (Range T/B). Bias on grid of V62 can be made either
- V& Or +VE,

V58. Syne Pulse Generator. - Output from V62 passed through variable S.C. R (fD: phase ).
ané differerntiated waveform applied to grid of V58, Output
fran anode of V58 used to trigger the Tx & PPI '!::Lme-base

- (via Red C/F).
V54, V6O, V6l Cathode followers - Used for matching into 80 ohms co-axial cable.
NQTE, Metering and Scope Points. ‘
X29 Scope point showing c/P from Red C/F. Used to trigger Tx on "external" syne, ,P,]_D;I
time~base and G.C.I. multi-vibrator. :

. X29 : ~ Varied by 'Dc phase
control

X30 Scope point shcw:mg /P from Green c/F. (O/D from Pirk C/F is same).: 3, Green C/F output
used to give intensity modulation on cathode of H/R tube
X307 ~ - Varied by Range T/B
< > control.

Output from Pink C/F tf'lgmw :- (1) E/R time-base,
(2 Calilrat tor unit (Frequency of oscillation 18624c/s).

Setting up Control Unit Type 181,
1) Adjust Master Frojuensy Contst Tor corsect PiR. R,
8ege 400 c/s = By ccﬂ‘parla wsizg. doublaebsas (I‘.13 ) oscilloscope, obtain 8 sine waves from
- PR.CC osciliz” cl £5 L B L sime wavé from mains supply.
2) With Sig-Cal switch at "Cal” , adjust Innge T/B control to obtain 43 cal pips on H/R tube,
3) Adjust Tx Phase conurol:so that Tx ground ray coincides with 3rd cal pip,
L) Scope X29 & X30.

R. 3202 - H/R DISPLAY TUEE. Diag, Ref. FIG. 17.

PURPOSE. 1) With AMES Types 2 & 5 to provide range display up to 200 miles.
2) With AES Types 7 & 15 to prov1de renge and height displays.
TYFE OF TUBE,
T 12" Electrostatic.
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HIR INDICHTOR UNITTYPE 51 — BLOUK SCHEMATIC. FicIBA.

© PHK
V37
YELOCITY }
%éﬁfW Timelpase |
A
/i GE/.
INTEGRATING
, cR | 4
= - LINEARITY,
V4.
| > X1
Xt &t
[T : PUSH-PULL,
£ 1 K
HORIZONTAL. D{v LECTION.
BALANCE | o CR. 1.
X Prartes,
V.58

X2AMP - Y32,







SUPPLIES,

CONTROLS.

Heaters - LV ,

H. To - -'!'l‘KVO

Shift and Stig, voltages from resistance networks (Sece Diagram). ,
Focus - variable potentiial applied to 2nd anode.

gl Brilliance,
2) Fcocus,

(3) X & Y Shifts.
(4; X & Y Stig,.

FUNCTION OF CONTROLS,

PURPOSE.

REQUI RAMENTS.

SUPPLIES,

VALVES USED.

CONTROLS.

CIRCUITRY.

.

.

rz

39. Anode w/form of V37 applied between grid/cathode of V39, amplified & inverted

(1) To vary bias between control grid/cathode, thus increasing or decreasing brilliance
of display,

(2) To produce a very thin trace, :

(3) To position the trace in the desired position on the tube face.

(4) To overcome any distortion (horizontal or vertical) of the display, caused by
misalignment of the deflecting electrodes during tube manufacture,

H/R TIME BASE ON INDICATOR UNIT TYPE 51. DIAG. REF, FIG. 18a, 18B.

To provide a linear trace of variable physical lengths,
A Tinear sawtooth (Voltage w/form) for application to X plates,
HT. 1200v and 300v LT 6e3v & Lv.
CV1191 (XTZ4L1) Time-=base generator,

2, CV1198 (iCP4) used as X plate amplifiers
CV1131 (VCR131) Elsciro-static C.R.T.

TG
)} Velocity. e
(R Yelooity. Ariowe 7~
(2} licTizerwol Balance, (fl.“" H.
\\
BLANK. CATHODE .
Valve Base CV1198,
V37,

TInput to V37 (T/B Gen.) a negative going square wave (Pink C/F) applied to grid
via integrating C.R, (<0 pF and 1), Output from C.R. (negative going
expouential voltege wi/form) applied across grid/cathode of V37, a positive going
amplified and limsarised sawtooth w/form appearing at anode of V37. -
output Irom V394 applied to X1 plate of CRT,

By adjustmemt of Horizontal Balance imput to V38 can be arranged so that its

output is equal in amplitude but of opposite phase to output of V39. This is applied
to X2 plate of CaBeTy

e P 4O e



P.E.I. DISTTAY C.R.T. & TOVER SUTTLIES, Ref, Diag, FIG. 19,

To determine range & kearing (azimuth), on 30, 60 or 90 mile ranges.
Electro - megnswic,
Heaver L4v A,C., HT - LKV. , Focus 300v,
() Briiliance,
(b)Y Focus (Electrical & mechanical),
(c) Centre Sct.

FUNCTICNS OF COMTROTLS,
(a) To vary bias between con‘trol grid and cathode,
of the electron strcam.
b) To concentrate the electron stream to a fine point.
éc) To ensure that the T/B always cormences from the same point on the tube face,

thus increasing or decreasing the intensity

P.P.I. TIME - BASE QN INDICATOR UNIT TYDE 71. Ref. Diag., FIG. 20 & FIG.

PJRPOSE. :~ To produce a time - base of 3 pre-set ranges,

viz, 30, 60 and 90 miles.
RUTERGENTS,

(1% A pedestal voltage waveform to establish a sawtooth of current in the T/B coils.

(2) Time~base to rotate in synchronism with the aerial array,
VALVES USED,

2 CV1191 (Syme valve & Yellow C/F), CVi8 (Flip - Flop). 2 CV1572 (T/B Generator & T/B output).
CV1140 (Electro - magnetic C.R.T.).

COBTP\J_._»I-
l) Syne.
Range (3 in number) Short, hedlum, Long,
7\ Iirearity, &
L Cenice Soie K+ Beam PLares
CV 1572.
CTRCTTTDY, [
Ppliiian RS
ok Tream Red G/ €1
iRsig Ul CL / % } g

ffer@n’clatedg_.i \% /.7 and applied to Syne valve, (V52).

.

P.T.0.
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CIRCUITRY. Contd.

Tositive piy wemoved oty grid stoppsr & grid current action. Negative going pip on grid of V52, 22206 .0F
croduces a rarcow pofitive geing pip at its ancde, which triggers a cathode coupled Flip~Flop. (V50).

?;Eput squars wave from cathede of flip-flop (width variable by range controls), applied to V49,

T/B generatcr. ' o

This velve produces a pedestal W/fo _r’/t;which is applied to T/B output valve (V48), which has

the T/B coils in its cathode cct. o -

The T/5 output valve is normally biassed beyond cut - off, by the Centre Set control.

JOTTON OF V50 (FLTP - FLE®). Ref. Diag. FIG. 21A & 21B.

INTERVAL (1).
Flip C/0, Flop conducting. A positive triggering pulse causes "flip" to conduct. Voltage at "flip"
anode falls, causing corresponding fall at "flop" grids Current through "flop" reduced resulting.in
reduction of currert through common cathode load. Consequently voltage and cathode falls. Current
through "flip" increases resulting in further fall of voltage at "flip" anode & "flop" grid,
Action is cumlative until "flop" anode current is cut off
INTERVAL (2). '
C discharges, voltzge at "flop" grid rises, 4s it passes through "flop" grid cut~off, ancde current
cormences to flow through "flop" resulting in rise of cathode voltage. Current through "£1lip" is
reduced, Action cumulative until original condition is reached i.e. "f£1ip" cut-off, "flop"
conducting. , ?
TNTERVAT. (3).
Circuit resumes stable condition$, ready for next triggering pulse.

AOTION  CF VL9 (T/B Valve). Ref. Diagi FIG. 22.

Under stafio conditions valve conducting, anode potential therefore below HT (approx. ZOOV).
C charged to 200v. On arrival of triggering square wave from V50, T/B goncrator is cut-off,
The 300v HT supply is now distributed across the series cct. comprisin: I0.. o 2z R2,

As the cut-off of the T/B valve was instantaneous C has no time in which tc chanzs its charge, therefore

C rereins charged to 200v, leaving 1C0v to be distributed between R1, & R2, This distribution will b
depeuicut on the ratio of BL : B2, Jssuming Rl = R2 then the <distribution will be 50v across Rl, 200v
across G, 50v acrosg R, Thereforz at the instant of cut-off Va will rise by 50v to + 250v ard will
then cortinue to rise expcmentially towards + 300v as C charges through R2.

It can be scen that by verying R2, the ratio of squarce wave to ekxponential in the pedestal wave-form output
from V4G, chu be varicd.

—P 12—



(1)
(2)
(3)
(&)
(5)
(6)
(7)
{8)
9)

SETTING - UP P.P.I. TIME - BASE,

Remove the "Red" triggering lead.

Adjust focus coils until spot is in centre of the tube face.

Switch on turning gear, and adjust centre set control until spot ceases to move,

Replace "Red" lead. ’

Adjust syme control until a trace is obtained on all three ranges.(N.B; Do not "over " syne).
Switch to "CAL" and SHORT RANGE. Adjust SHORT RANGE and LINEARITi controls for 7 cal. pips.
Switch to MEDIUM and adjust for 13 cal pips.

Switch to LONG and adjust for 19 cal pips.

Adjust "brilliance" and "focus" as required.

P13
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CALTBRATOR UNIT TYIE 8, Ref, Diag, FIGS. 24, 25, 26, 27, 28.

This unit houses 3 Sections.
(1) Calibrator, (2) Primary Signal Limiter, (3) P.P.I. Limiter.
(1) Consist of :- Calibration Ringing Oscillator, squarer, shaper, output C/F.

(2) " " .~ Signal input Limiter, Cathode Followers and phase reversing stage for H/R Tube,
(3) m .n .. 4 ve D,C.R,, Limiter and C/F.
PUREQOSE.

(1) Calibrator. To provide sharp voltage pulses of accurately controlled frequency (18624 ¢/s), corresponding
tc 5 mile interval cal pips, to indicate ranges
(2) r.8.L. To 1limit the "ground ray" and any close range permanent echoes to a pre-detemlned
amplitude before being applied to the H/R tube, also to provide sigmals or cal pips of
correct phase, for application to Y plate amplifiers for H/R displaye
(3) P.P.I. Liuiter. To ensure that all signals are positive going before application to grid of P.P.I. tube
and to limit all signals to same amplitude so that they give equal “painting" on P.P.I.

tube face,
SUPPLIES. 300v HT. 6°3v LT,
VALVES USED. 8, CVilgl, 1 Cv2807, 3 CV1078.
CONTROLS. (1) Cal/Sig switch, (2) P.S.L., (3) Cal output, (4) Vertical Balamce, (5) P.P.I. Lin
(6) C.H,L. Intensity.
OUTEUTS. (1) Blue G/F, (2) Brown C/F, (3) White C/F, (4) Orange (from CHL Tntensity).

SCOPE TOINTS. X 12 « Fink sgquare wave,
X 13 - Brown C/F output (- ve g01ng).

X 14 - Blue C/F " (+ ve going).
CIRCUITRY. '
Calibrator. V30, Cal. oscillator is cut off by Dink w/form, applied between grid/cathode, causing anode cct.
FIG. 25. to "ring" at 13024 c/s; for luration of Pink w/form (Approx 43 oscillations at 18624 c/s).

V31 Squarer. Output sine waves from V30, squared due to grid current & grid cut-off,

V32 8haper. Square wave output from V31 applied to grid of V32 250K grid stopper used to
preserve & dimprove shape of w/form. Syrmetrical -ve goin g square wave produced at anode
rings "peaking"coil (500 K¢/s, critically damped). -

V33 C/F output. Operates as C/F biassed beyond cut off (so is also Infinite Z detector).
Input to valve is +ve pip fram "peaking" coil (which is also "fed back" to anode cct. of
V30 as +ve feed back to assist in maintenance of oscillation).

Amplitude. of output from C/F is decided by bias (CAL {TLITUDE CONTROL).
r.T.0.
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PHASING UNIT.
FIGe 26. Bluc C/F input is either (a) +ve going signal voltages.
(b) +ve going cal. pipse
Two outputs taken from cathode. (1) to Y1 plate amplifier.
(2) to grid of inverter stage, - '
Inverter, Output from Blue C/PF amplified and inverted. By adjustment of potentiometer in
- anode circuit, (VERTICAL BALANCE) input to,succeeding stage (Brown C/F) can
. be made of equal amplitude to input to Blue C/F.
Brown C/F. Output from Brown C/F is of equal amplitude but opposite phase to Blue C/F
, output Fed to Y2 plate amplifier,
F.P.I. LIMITER, Input is either -ve going sigmal or cal. voltages from anode of Inverter valve V35,
FIG 27. amplified & inverted by V47, before being D.C. restored positively from earth.
£11 signals limited by action of V45 (P.T.TI. Liniter) to ensure even intensity modulation
of P.P.I. tube, irrespective of the range of the echo.
Output from the White C/F applied to grid of P.P.I. tube.
Orange lead taps off a portion of +ve going signal for application to grid of H/R tube.
(Amplitude of "OR.NGE", decided by C.H.L. Intensity control,).
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R3202 — PRE-AJPLIFIER UNTT TYFE 4 3175. Ref. Diag. FIG. 29. “

PURPOSE. L o
77777 7, amplify received echoes at R/F where they are strongest, and at a point where the sig/noise bty o . (\\‘3
ratio is meximum. This amplification makeés up for attcuvation in the long connecting cables ot s d(\;’\“‘ .
between the Aerial ard Ex. ~. o
SUPPLIES. PN G e A
H,T 300v. LT. 6*3v. - cbtaired from own Power Unit. { RIS Y
VALVES. RIS i
T 2 cv66 (Grounded grid tricdes). 1 CV1136 (R/F pentode). CV1863 (524G) F.W Rectifier SN L
(L.C Smoothing). - %f\;m; ‘
CIRCUITRY. , ' , '
To reduce valve nolse Lo.a rcasonable lavel, grounded grid triodes used in the first two stages
of the amplifiszr. The Shird stape of amplification cunsisis of aa R/W pentode,” This is
veffectively a "ouller" gliunge o euabic the amplifier o fsed out into an 80 dhm line., The R/F . \‘ Hv{ 2 M‘f (
ccts. are tured by CI, C2 & CX. EEEEE ‘ | S ngwﬂ fel aAes T
S ' ' - e V) C ot '
R3202 - R.F. UNIT. Ref. Diag. FIG. 29. — ;f B \Luz% M)‘V“ }
VATVES, éﬁ“ g W L o, M
2 CV1136 (R.F Amps.) CV1092 (Diode iiixer) CV1137 (Local osc.) CV1091 (Buffer I/F). Q¥ L@M’& o
CIRCUITRY, OO
Two stages of signal frequency amplification., (Fixed bias of -1l.5v obtained from a 500 oha not gy&w{ e F
meter comnected across cathode and earth line and pre-set to -1+5v). The valve used is 2
specially constructed for low inductance cathode, its cathode being brought out to four
separate pins, thus effectively quartering the inductance,
The frequency changing cct. consists of a local oscillator(Colpitts) tuned to 77-5 iic/s.
The second harmonic of this frequency (i.e. 155 ilc/s) is injected together with signal freq. L
(200 iic/s) into a diode mixer. . Ovtput from mixer (45 Mc/s) is applied to 1lst IF stage. , %‘ ) ﬁﬁ@;&,«gw
This stage acts as a "buffer" between diode mixer and 80 chm co-axial cable which links R/F — e e
and I/F units, and prevents the 80 chm cable from "damping”the diode load. The gain of the poriss &EE )
amplifier controlled by "L Gain" (Local Gain) which varies screen potential of I/F jmp. , N?’ o
R3202 - I.F. UNIT, Refs Diag., FIG. 3l.
VALVES UZED,
T CvaogL.

P.T.0. j/‘,g}’éx 13 h,sus_

—_—P it — R PR



CIRCUITRY,

3 I.F, stages used, which together with buffer stage on R/F unit give an overall IF gain of
10,000,000, Bandwidth of L Mc/s achieved by staggsring tun2d cots. (43 Mc/s anode ccts,

L7 ¥e/s in grid ccts,), and by damping anode circuits by inclusion of 10K resistors.

"], ‘gain"control varies screcen potential of the IF Amps.

Infinite Z Detector.

This type of detector is used as it alfords linear detection , thus
maintainisg sharpness to leading edges of received pulse echoes, resulting in accuracy of.
range and height readings. It also has the following advantages :-

éa; High input impedance, therefore does riot damp previous cct.

b) Low output impedance, will therefore match easily to 80 ohm co-axial.

(2) High imput Z. - Irnput impedance dependent on Cgf of valve, Reductiva of this capacity
therefore increases immut Z (Z=<mg). By making cathode load veiy high, the charge across
Cgf will be reduced to a minimum, which is the seame as reducing capacity of Cgf.

(b) If the cathode cct. is regarded as a generator whose internal resistance is very high,
it can be seen that regardless of load, the output will remain reasonably constant.

Video Amplification Takes place in Cal. Unit rack for P.P.I. tube and in H/R rack
for H/R tube.
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C.H.L. AERTAL ' SYSTEM. Ref, Diag, FIG. 32.

Simplified Details of Aerial System,

Construction.

: Dipoles, end fed,stacked in tiers (see fig) All radiatimg
elements fed in phase from the Tx giving a certain polar diagram, By
reciprocity thecremit may be stated that the same polar diagram exists
for reception.,

Rotation. ’
% to 6 rep.me clockwise or anticlockwise or sector sweeping.

Advantage.
Advantage over "floodlighting" (As in C.H.). Interference

reduced to 2 minimum (less suscep‘c:.ble to " jamming™) d.ue to small
area covered by the aerial beam,

Highly directional properties and accuracy increased because of

narrow beam width. All induced voltages phased and matched correctly
for meximum input to receiver via rotatable magnetic coupling linke.
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CHL ARRTAL ARRAY — COMMON T/R SWITCHING. Ref. Diag, FIG. 33

PURPOSE,
To allow the use of a common aerial array for both reception and transmission.
ATvls
(a) To protect Rx. wher Tx fires, (b) To prevent Tx oscillator cct from absorbing energy
on reception. .
ACTION,

1) On transmit, gas geps at 4,B;& C all struck. Low impedance at 4 reflects high impedance
at X looking towarcs A. Only sufficient energy to keep 4 struck travels in this
direction. Low impedance at B reflects high impedance at Y looking towards B.

No energy passes dcwn this path towards Rx, energy travels down main feeder line to
aerial array. '

Safety Gas Gap. If gas gap B is unserviceable, safety gas gap at C is struck. Low
impedance a® C reflects a low impedance across main feeder line at Y, shorting out
aerial array., Transmitter now werking into no load, causing large increase in Tx anode
current, resulting in tripping of HT overlced on Tx. o :

(2) on reception, all gas gaps Ce-struck, Short at P-g reflects a short across line at X.
This short is reflected as a high impedance at Y looking towards X. No energy travels
towards Tx, bui is forced down towards Rx.

Reason for opening out lines, (1) Gas gaps to be accammodated between lincs.
(2) Reflected Zo is greater which makes for greater

efficiency. . «
(3) Ensure a high voltage across gas gaps to give rapid
jonisation.
G.C.I. WITH C.H.L. EQUIP.ENT, Ref, Diag. FIG. 3k

GROUI'D CONTROLLED INTERCEPTICN,
PURPOSE, -

To obtain approximete height and range of an aircraft, fto enable fighter a/c to be

directed to a position near enough to the enemy to render airborme radar (such as
AT ¥k 9 or AT Ik 10) effective, when the a/c acts independently,

RANGE, :=
50 - 90 niles,

WMETHCD OF DETERMIWING HEIGHT,
Height is,found by comparing amplitude of response fraa two acrifl systems at different
heights, . :

REQUIRERMINTS.

(lg lieans of switching aerial arrays. (Upper & Lower).

(2) Display for comparison of relative amplitudes (Split separation). P.T.O.
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(3) 1 & 2 must be synchronised with each other and with the Tx. The Tx fires and
energises both aer-'ec';un Raception is done on alternate aerials, one at a time
(Synchronising echieved by iulti-vib. umt)

HEIGHT FINDING EY COMPARISOM METHOD,
The vertical polar diagram of two aerials at differing heights consists of a number
of lobes, evclved from the formula n = 9‘% . From this it can be seen that the higher
the aerial, the greater the mumber of lobes. The angle subtended by the first lobe
is given by M degrees. The first gap appears at Z42 (a in metres, h in feet).
Referring to FICe 34C, an aircraft in the dlreehon OA at an angke of T, will return
an echo wnose anplitude Is preperiional to the length of 0X, when echo is received mn
oY dfnm arzay, The same sircraft will sat up ‘a 51gna1 in the lcwsr -aerial,
whose am e is Lrn;m:‘"@mtm* tc 0Y. The tio of L to, OX,j*a:ﬂ Vam qs the angle (
T variszy
signel-shrength, and by c{mparlrg the ampLi:uaes of s:Lgna_». rer' er from upper &
1ewer aerial arrays it.is possible to measure th? ang"e Te - Krov“rlg the angle T
and the rangs arget it Is now possible ‘to calanisténtha: ‘heipnt.of the target.
wotioe the angle is computed diresct as a height readiag by means of a "height
COLLA bOi' ™y . - - ~




G.C.I., WITH C.H.L. EQUIPMENT, (cont.) Ref,.t Diag. FIG. 34 & 35.
§

$SOLUTION OF AMBIGUITIES. L
y referring to FIG. 34D it can be seen that it is possible for ~ {
30 or more differing height readings to be obtained on one hewd

arget. ‘ STREMSH

1ese ambiguities may be resolved by one of the following methods:- AN

4) Elimination of the "ridiculous" i.e. I range of aircraft is
100 miles and the angle of elevation is shown as either 5 or
45, then it obviously cemnot be 45 as this would mean that it
was flying at an impracticable height.

3) By camparing the phase of synal received from upper & lower
aerials, i.e. Receive cn both aerials at the same time. o NS A ‘ NG
If the amplitude of synal increases the aerials are in phase, ‘ - = ,
if it decreases they are anti-phase. (See FIG. 34D). = ANGKE OF EALEVATION.

From graph shown above it can be seen that equal signal
ratios will be obtained at X, Y & Z. o

By switching to"Fhase", it can be arranged to receive -
on upper and lower aerials simultanesously. If target is
at an angle of elevation A, then signals from each aerial
will be in phase & will produce an echo trace of increased
amplitude. If target is at an angle of elevation B,
signals from each aerial will be anti-phase and will csncel
each other, so that the echo will disappear from tube face,



. G C.i W H C H k. EQUIPMENT
Hetswt 1 omeuToR.

Qo

g 100

30 ,_
0T ‘ ! :
05 | 906N

030 |

4

JPYCR .
STRENGTH. P
; '//
N
™ — -
r/"
\ .
N
\
X \

Fin 35A

R )

.,
P e—

2 oy - - - - ,.- . -
Sianar Kamio Aiways ExPRESSED AS RATI oF (PPER To LowiE R

oo P

4o _|
Heig nr 1™

HouSANDS

F FEET
30 —

20..-.
6000 = — el e

t0

Kamae +~  Mines. \
Fig 3553

R W e



FIG 3b

GC M/v UNIT

: I
IS / .

}

!

-

s
e
c

E
)

tveriow) 20K

0o

I ATHODE OF
Oy INIT NG

Ddiolc

y p - g +250v¢
i
*‘ |
S S |
g1ox $ 1K i sox2 |
Nate] T 2 =~ '
il : ¢l
e s N :
2 | :
'\ / (Q‘: 20K ’ 2
\ / < 3 e
\\ i é{,. X ;
\ - / ?,{ S' A ‘__‘,_% §
RV = .05
/j \\_ E g e ;
o 2 I 2200 L V.
\‘ 34 Ve - % o.v
%‘“ / \ 50 {— - ~‘T'—J
T “ , ~ / AR ke o of
a8 L= = ]
' X
syne. (RED) ) b3
o e ARV LA s 2;(,
sox | L g
: 3 i | oL $
3 ! 3 ~
ok 5Syne. ! ¢ o= - :
o g b W K
2 i LM Im ‘
e k % /g FREQ
? donrRoL § ‘
| | . | - 20V
! - > L > ? e BT ~
k | | | | f [ +30V PC. TOPHASE SwWiTCH
S ’ 3
‘ | 61“” S0 died > h r I T T TO CATHOPE oF

Dz SWITC H#ING
DICDE



R 3202 = BULTI-VIBRATOR UNIT FOR G.C.T. ' Ref, Diag, G. 36.

To produce triggering square waves at correct time intervals for receiver aerial switching, (By
means of electroniec, diode, switching). '

POWER SUPFLIZS. )
Hi 30Cv LT 6e3v (Provided by own power unit).

VALVES. ,
4, CUL091's 1. CV3759 (F.W Rect),

CIRCUITRY,

T The #/V cct is syrchronised from the Red C/F which also triggers the Tx.
Its frequency is adjusted by means of Rl so that square waves are produced at a frequency of half
the Tx P.R,F. The leading edge of the wv square wave to commence simultaneously with the start
of the H/R & time-base,
Output from k/V, fed via C/F's to :=

(1) Diode switching unit.

(2) Grid of X2 amplifier (via "Split" Control). This acts as variable bias to X2 Awplifier,




G.C.,I. DICDE SyITCHING UNIT.

, ,\/ 0 7 . NORMAL/PHASE/HEIGHT SWITCH.
“From LoweR e <7 s From UPPER
RERIAL t ey i A RAL I{ORIAL. o
XY N o Both'diodes "cut off" by DC bias {+30v) ap'plled to
e L N i ey T TT e aT R cathodes.
o T s
{ ne diode "cut off" by DC bias applied to cathode,

other diode altermating betwesn "cut off" and "cut
on" by i#/V waveform,
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Lot diodes switched alternately by ii/V waveform.
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AUTTCON OF SYITCHING UNIT.

ﬁ:jﬁ/ < CONDULTING = R0OSL (4 pioge A" conducting, "B cut off.

Z of conducting aiode.about 200 chm, reflacted via
matcning transfommers as-2 ohm. at X looking towards A,

N Low 2 al X refieched as m,gu Z a2t Y looiting towaxds Y,
Energy” from lover: asrial does not travel to Rxe

Z of non-conducting diode very high. Reflccied as m.:,a
impedence at Woa High 2 at W reficcied as low dwpsdonce
at Y lecking towards Y. Energy from upper aerial travsls
in this direction to Rxe. :

M,

o o) : ; (2) Diode "™A" cut off, "B" conducting.-
‘l Opposite conditiond to (1) prevail.
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APPAMCATION OF @ijsPLLIML\/,ZEMﬂ H/F TIME-BASE.
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C.HoLe - GAP FILLING, Ref. Diag. FIG. 38 & 39.

P’U}{POSEa
To prevent aircraft avoiding detection by flying in the
gaps between aerial lobes.
REQUIREHENTS, T
A method of changing the position of the lobes so that
they occupy the space where gaps normally appear.
HETHOD, .
‘ By changing the phase of the energy fed to aerial
arrays, the lobes are shifted into the gaps.
 This is achieved by a system of "stub" switching,
ACTION.
With stub switch at E closed, and switch at A open :-
1) Low impelanca at B veflecied as a high impedance at
D; further raflscfed as a low impedance at C locking
towards D,
2) High iwpedencs 2t A, reflected as a low impedanse at
B, further reflecied as a high impedance at C looking -
towards B. :
Energy from Tx travels to aerial via C,D,7, Iff:
switches are reversed, energy travels to aerial via
C,B,F. and as feeders are orossed over in CB leg of
diamond, aerial will be fed in reverse phase,

TTTTTTTTTTTR TR FRorM TTX

Fiasivg DiamMoND
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