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PREFACE

IDENTIFICATION OF LEAVES

This publication was originally a commercial handbook which was at amendment state
A110 when converted into AP114J-0102-16.

The conversion AL was identified as 'MOD ALl Oct 1967!' and was followed by

'MOD AL2 Mar 69' which included one leaf also carrying the identification

TAT1]1 July 1968'. All other identifications on the leaves in these two amendments
were identical with the 'commercial'! leaves.

Neither the 'commercial'! nor the 'MOD' methods of identification follow standard
Air Publications practice.

This amendment and all future amendments will contain leaves, properly identified
with the AP code, and numbered from AL12 (this amendment) onwards.

SSR_ATRBORNE INSTALLATION ART23187

ARI23187 comprises:
Transponder set 5841-99-107-1455 (Cossor SSR1600/2) -
and
Control, transponder set 5841—99—107;2276 (Cossor SSR1601/6)

Additional items of equipment required for servicing (other than test equipment)
are:

Mode C/D simulator wunit
Bench interconnecting unit
Cable assembly (special)

Details of the transponder set, the controls, cable assembly (special) etc are
given in this publication.

COMMERCIAL USE ONLY
The following items have no service application:

Transponder set Cossor SSR1600/1
Control, transponder set Cossor SSR1601/2

Prelim
AL12 Nov 74 Page 5/6



v

AP 114J-0102-16

CONTENTS
PRELIMINARIES
Title page
Amendment Record
Preface

Contents (this Tist)
Modification State

TECHNICAL INFORMATION

Section

General information

Functional description

Circuit description

Routine inspection and maintenance of transponder
Routine inspection and maintenance of control unit
Testing and alignment

Filter bench servicing

(Not allocated)

ITlustrated parts 1list

O~ AU PPN
.
—

Jan. 83 (Amdt. 15) Page (vii)/(viii)



AP 114J-0102-16

LIST OF MODIFICATIONS INCLUDED

Mod No. Unit Brief Description

A4002/13 Tacard board No.10 Stabilization of -24 V rail
to initial desense circuit.

A4384/14 AC/DC power supply Modification to VT9/VT10
circuit

A4409/12 Self-test and local Stabilization

oscillator

A2209/7 Tacard board No.12 Improve timing of reply
train

A2207/8 )

A2208/6 ) A1l redundant since incorporation of

A2780/9 ) new ac/dc power supply

A3501/10 )

» B1059/16 EHT Power Supply Prevention of relay contacts

sticking <4

May 89 (Amdt 16) Page (ix)/(x)



ek

COSSOR AIRBORNE TRANSPONDER S.S.R.1600
PLATE |

CED 185



Description
Installation

Summary of data

Fig.

Section 1

GENERAL INFORMATION

Contents

LI cecoe s e
oo e LI ) L]

ILLUSTRATIONS

Plate 1 Cossor airborne transponder SSR 1600 ...

1 Transponder, control unit, mounting tray and antenna dimension... cee

2 Control unit back plate
Plate 2 Control units SSR 1600. and aerial omni-100B ...

3 Interconnection diagram

AL12 Nov.T4

s

e e

AP 114J-0102-16

Para.
s e T N ] 1
o0 e e e 2
* 00 LR 3
Page
2
L ] LN ) Ll'
L ) o e e 7
LR N ) LR N ) 9
Sect.l
Page O



Cossor Electronics Ltd. M.0.D. AL 2 Mar.69
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GENERAL INFORMATION

1. Description

A, Performance and Range

(1) The Cossor Airborne Secondary Surveillance Radar Trans-
ponders S.S.R.1600/1 and 1600/2 are designed in accordance
with the recommendations of ICAO and of ARINC Characteristic
532D, The equipment is suitable for unpressurised operation
up to 40,000 feet. When used with standard type ground
equipment the operational range of the Transponder extends

to the radio horizon.

(2) The Transponder is designed to reply to interrogation
signals of the three-pulse sidelobe suppression type.
Interrogations by sidelobes are detected by comparison of
the amplitudes of the first and second pulses. The trans-
ponder will also, withou%yfurther adjustment, reply to
2 pulse s.l.s. and to\suitabié non~s.l.s. signals. The

spacing between interrogatioﬁ pulses is as follows:=-

Mode A 8us

Mode B 17us

Mode C  Z21us

Mode D 25us

H
(3) The first (Pl) and third (PZ/) pulses are the directional

interrogation pulses. The second (P2) pulse, 2uS after Pl,
is the omnidirectionalbcontrol pulse. When the amplitude
of the first pulse is equal to or less than that of the
second, the interrogation is considered to be from a side-
lobe and a reply is not transmitted., If the amplitude of
the first pulse is 6dB or more above that of the second,
normal replies are transmitted. Differences between 04B
and 6dB lie in a 'grey region' and may or may not trigger
the transponder.

Secto.l
Page 1
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FIG.I TRANSPONDER, CONTROL UNIT, MOUNTING TRAY, AND
ANTENNA DIMENSIONS
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Cossor Electronics Ltd. M.0.D, AL 2 Mar.69
S.S.R.1600

(4) In reply to acceptable interrogations, the transponder emits

trains of pulses consisting of':

(a) Two framing pulses (F1, F2) separated by 20.3uS.

(b) Any combination selected from twelve information
pulses spaced at 1l.45pS intervals between the framing
pulses. There are 4096 possible tombinations.

(¢c) A special Identification Pulse occurring L.35uS after

the second framing pulse.

Code switches on the Control Unit enable the required combination
of pulses to be set up for transmission in reply to interrogétions
in modes A or B, Mode C interrogations produce pulse combinations
according to the setting of switches in an altitude reporting
device external to this equipment. Airframe Identity code pulse
trains may be transmitted in fgpiy to mode D interrogations;

when delivered, however, a link iﬁAthe transponder is set so that
mode D interrogations produce_repiies according to the Control
Unit code switch settings as for modes A and B. The Identifi-~
cation Pulse is transmitted only if the IDENT button on the Cbntrol
Unit is pressed. A momentary pressure ensures transmission for .

about 20 seconds.

B. Further Development

The Transponder is designed to transmit the X pulse (10.35uS after
F1) when introduced.

2, Installation

A, Preliminary Checks

(1) An installation drawing of the control unit backplate is
given in Fig.2, and two interconnection diagrams in Figs.3
and 4 as the control unit is designed to operate with- one or
two transponders. The interconnection diagram shows two
sockets, labelled SKTG(1) and SKTG(2), in Fig.k.

Sect.l
Page 3



Cossor Electronics Lid.
S.S8.R. 1600

M.0.D. AL 2 Mar 69

SKTG SELECTOR SELECTOR POSITION
19 'DIGITS! 1, 3, 5, 7.
20 1 2, 3, 6, 7.
28 re 4, 5, 69 T

(g) Check that with the IDENT button ‘on the control unit pressed,
SKTG/14 is connected to earth. (SKTG/32).

(h) Check that with the SELF TEST switch on the control unit operated,
SKTG/11 is connected to earth (SKTG/32).

(i) With the FUNCTION and TRANSFER switches on the control unit set
to the positions indicated, check that the following pins are
connected to earth (SKTG/32).

SOCKET PIN FUNCTION SWITCH TRANSFER SWITCH

SKTG(1) 9 A -
" 10 B -
T 12 D -
o 22 ST'BY, A, B,C,D -
' 23 A, B,C,D No.l

SKTG(2) 9 A -
' 10 B -
" 12 D -
e 22 ST'BY, A, B,C,D -
' 23 A, B,C,D No.2

(j) Check that with the LOSENS switch ON, SKTG/14 is connected to
earth (SKTG/32).

(k) Check that with the AR switch ON, SKTG/l is connected to earth
(SKTG/32).

B. Mounting Transponders

(1) If the foregoing checks are completed satisfactorily the transponder(s)
may be slid into the guide rails of the mounting tray(s). Ensure that
the pins of PLG on the rear of the transponder are correctly aligned
with their corresponding socke*s on the mounting tray, then push the
unit home firmly until plug and socket are fully engaged. The unit may
be locked in position with the two knurled retaining nuts.

(2) Connect the antenna(s) to the ANTENNA cornmector on the front panel(s)
of the unit(s).

NOTE If the REC.VIDEO, SUPPRESSION IN/OUT, or EXT.TRIG. connectors are not
in use, they should be covered by the caps provided.

(3) Before switching on, ensure that the upper and lower ventilating
surfaces of the transponder are unobstructed.

Sect.l
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Two~-pulse SLS is no longer in use and the
relevant circuits in the transponder have
been disabled,

Sect.l
Page 8



ALT. REP, ON /OFF
MODE A/B A1 SELECT
MODE A/3 A2 SELECT
MODE A/B A4 SELECT
MODE A/B BI SELECT
MODE A/B B2 SELECT
MODE A/B B4 SELECT
AIRF. IDENT. ON/OFF
MODE A SELECT
MODE B SELECT
SELF TEST ON/OFF
MODE D SELECT
RESERVED
LP. ON/ OFF
MODE A/B C1SELECT
MODE A/B C2 SELECT
MODE ‘A/B C4 SELECT
MODE A/B X SELECT
MODE A/B DI SELECT
MODE A/8 D2 SELECT
LOW SENSITIVITY
STANDBY

ON
MODE A/B D4 SELECT
VISUAL MONITOR
AUX. EARTH
EARTH
11SV.AC
AC NEUTRAL
27-5v 0C.
MONITOR AUDIO

EMERGENCY REPLY
REMOTE KEYER
PANEL LIGHTS

MODE C
MODE C
MoDE C
- MODE C
MODE C
MODE C
MoDE C
MODE C
MODE C

MODE C

Al SELECT
A2 SELECT
A4 SELECT
B1 SELECT
B2 SELECT
B4 SELECT
C1 SELECT
C2 SELECT
C4 SELECT

D2 SELECT

MODEC D4/IPSELECT

FIG.3 INTERCONNECTION DIAGRAM FOR CONTROL UNIT 1601/6

INSTALLATION

AL 9

Apr.1967
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ALTITUDE REPORTING SUPPLY AND CONTROL
DEVICES EQUIPMENT

SEE ALSO RADIO
MEMORANDUM No. {72
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(c) Transmitter frequency

The transmitter is set to nominally 1090 Mc/s.

(d) Transmitter power output

The peak pulse output of the transmitter is not less than
750 watts.

(e) Power supplies

The transponder requires the following power supplies:
(i) 27.5 volts, + 10% - 20%, d.c. approximate consumption 1W.

(ii) 115 volts, * 10%, a.c. fregquency 300-1,000 c/s
Approximate consumption
Standby, or zero trigger, 45VA
Full interrogation, 58VA
The power factor of the equipment is between 0.90
leading and 0.85 lagging over the stated frequency range.

(iii) The transponder will also operate without modification
or switching, on the 27.5V supply alone.

(£) No fuses are fitted. Provisional recommendations for
external fuses are:-

d.c - 500 mA
a.c - 1.54A, slow blow,

(g) Power supply and Control Unit connections to the.transponder

are by a 45-way plug as shown in Dig. 3.

(3) Mechanical details

(a) ' The transponder complies in all respects with the dimensions
for the long half ART given in ARINC Specification No. 404.
The necessary installation dimensions are given in Fig.1(a).

(v) The weight of the transponder is approximately 22.75 lbs.

(c) The transponder is designed for use in mounting tray S.S.R
1254(G). Cooling is by convection from the bottom to the top
ventilating surfaces. The ventilating surfaces must therefore
be unobstructed.

Sect. 1
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S.5.R. 1600

C.

M.0.D. AL2 Mar 69

(a) The centre of gravity of the transponder is within the limits
stated in ARINC specification No.404,

Control Unit S.S.R. 1601/6

(1) The operation of the transponder is remotely controlled by control
unit S.S.R. 1601/6. This unit provides all functions laid down in
ARINC specification 532D-Supplement 1-I1J.

(2) Electrical Details

(a) Electrical connection between the control unit and the
transponder is by a specially designed 37-way connector

(b) The control unit is fitted with two 28V 0.4A lamps providing
back-illumination of the control markings and positions. The
illumination complies with the requirements of specification
EL1818. The illumination is controlled externally by the
aircraft dimmable supply.

(5) Mechanical details

(a) Control unit dimensions and fixing details are given in
Figure 1 (b) — :

(b) The weight of the control unit is approximately 2 1bs.

(4) Some early installations-have Control Unit S.S.R.l601/2 in lieu
of 1601/6. This unit is electrically and mechanically inter change=~
able but the layout is different. (See Plate 2).

Mounting tray (S.S.R. 1254/E)

The mounting tray complies with the requirements of ARINC
Specification No. 404 and ARINC Characteristic No. 577 B.

(a) Dimensions are given in Fig.l.
(b) ~ Weight approximately 2 1bs.
Antenna
The antenna recommended for the eguipment is either

Aerial, Omni 100B, 10B/20275
or Aerial, Omni 4169, 10B/10435

Sect.l
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The information formerly on this
page has been incorporated in
preceding pages.
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FUNCTIONAL DESCRIPTION
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Cossor Electronics Ltd.

S.S.R 1600

FUNCTIONAL DESCRIPTION
(Refer to block diagram)

1. Receiver

A.

Antenna low-pass filter (bl.55)

The low-pass filter is situated between the antenna socket and
the antenna T-junction. The frequency characteristic of the filter
is such that the received and transmitted signals are passed with
little attenuation but spurious signals at harmonics of the trans-
mitter frequency are rejected. The filter also protects the
recelver against unwanted radiations above the filter cut-off
frequency.

Antenna T-junction (bl.56)

The antenna T-junction comprises the connections between the
antenna filter, the transmitter, and the receiver. The receiver
branch of the T-junction is a coaxial line, equal to one quarter
wavelength of the transmitted frequency. A high impedance is
thus presented at the transmitted frequency which 1solates the
receiver from the transmitter output. Similarly a coaxial line
equal to one quarter wavelength. of the received frequency 1s pre-
sented to incoming signals in the “transmitter branch, so that
signals pass from the antenna, through the T-Junction, to the band-
pass filter. ) o

Band-pass filter and mixer (bls.43 and 1)

Five tuned cavities and the mixer assembly are grouped together
and contained in a rectangular block. Four of the cavities are
coupled in series by a combination of inductive and capacitive
elements to form a band-pass filter with a symmetrical response;
the fifth cavity is part of the local oscillator. The rejection
characteristic of the band-pass filter is such that signals outside
the receiver pass-band are attenuated by more than 60 dB. Protec-
tion is therefore afforded to the mixer crystal, from break through
of transmitter power, by both the T-junction and the band-pass
filter. Input signals at 1030 Mc/s are passed by the
filter to the mixer where a low-noise crystal combines them with the
local oscillator output at 1090 Mc/s. The resultant intermediate
frequency (I.F.) at 60 Mc/s is passed from the mixer to the I.F.
amplifier.

Sect. 2
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E.

Local Oscillator (bls. 3 and 2)

The local oscillator power is obtained from a crystal-controlled
oscillator operating at a frequency of 90.8%3 Mc/s. This
frequency is multiplied by a transistor tripler and diode quadrupler
stage to a final frequency of 1090 Mc/s. This frequency is selected
by the fifth cavity in the filter assembly and appropriately matched
to the mixer crystal. The matching circuit also enables the output
of the local oscillator to be adjusted to the required level.

I.F. Amplifier (bl. 4)

The T.F. amyli ier consists of four similar stages employing
aegative feedback ov r each stage to produce a maximally flat
frequency response. T..e use of cascode amplifying stages with
individual negative feedback results in an amplifier which is very
stable with temperature. Outputs are taken from the last three
stages and combined in a video amplifier, using the principle of
successive detection, to obtain a logarithmic response; arn input
signal variation of 55 dB is compressed into a video output varia-
tion of approximately 18 dB.

Decoder

The main function of the decoder is to detect interfogations on

selected modes by examination of the mode -spacing. Interrogations produce
gate pulses which are used to trigger the encoder to transmit replies on
the correct mode. Associated circuits are used to detect sidelobe interro-
gations and prevent the transmission of replies.

A.

Video suppression (bls. 6 and 5)

The vidéo suppression circult inverts the input from the I.F, ampli-
fier, and provide two outputs: ’

(a) a low output impedance signal - RECEIVER VIDEO

(b) drive for the video processing and subsequent decoder
cilrcuits.

Both the above outputs are suppressed 1if suppression pulses are
received. The suppression pulses are recelved from the 2 and 3
pulse SIS circuits, or from a suppression pulse generator triggered

“during transmissions. Suppression pulses may also be derived from

the SUPPRESSION PULSE IN/OUT socket.

Sect. 2
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Mar., 69

B. Receiver desensitisation (bls. 10 and 12)

C.

(1)

(2)

(3)

The receiver desensitisation circuit receives the output
from the video suppression circuit. The level of the signal
fed to the decoder circuits is reduced under any of the
following conditions;

(a) transmitting reply groups at an excessive rate
(GROUP COUNT DOWN)

(b) transmitting pulses at a higher rate than the
transmitter can safely handle. (OVER INTERROGATION)

(¢) generating SLS gates at an excessive rate (RATE
LIMITING)

The reduction in signal level fed to the decoder causes the
transponder to reply to close range signals in preference to
weaker distant signals.

Provision is made for a LOW SENSITIVITY ON/OFF switch to
reduce the gain of the receiver by a pre-set amount. The
SET LOW SENSITIVITY control may be adjusted for the required
reduction in level, but is nQ?mally set to reducge the receiver
gain by 12 dB. o

The output of the receiver desensitisation circuit is
fed to the pulse width limiter and also via an emitter-
follower to the SLS comparator circuit.

Pulse width limiter (bls. 14.16.17)

(1)

The input pulse width is limited by this circuit to 0.8
us duration. The purpose of pulse width limiting is to
prevent replies being triggered by long pulses such as might
be produced by Tacan or other radar systems. Also pulse
width limiting ensures that the delay line output amplitude
is proportional to the input amplitude, and not the pulse
width. The output of the limiter circuit is fed through an
emitter-follower to drive the decoder delay line, 1DLl. Another
output is taken from the limiter circuit via an emitter
follower whose output feeds the spike eliminator.

Sect.?2
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D. Spike eliminator (bl.29)

The spike eliminator circuit ensures that extraneous noise
gpikes do not reach the decoder coincidence circuits. A delay line
of 0.3 us and an AND gate are used to eliminate signals of less
than 0.3 ps duration. The output is fed to the mode coincidence
gates, During self test operation, an additional input to the
spike eliminator circuit is received from the self test re-trigger
emplifier via an inhibit gate.

E. Delay line (bl.22)

The delay line is composed of LC sections in the form of T
networks. The signal loss over the total delay of 25 us is less
than 4 dB. Taps on the delay line are provided at 3.2, 8, 17, 21
and 25 ps. The 3.2 us tap is used to provide a delayed pulse for
the pulse stretching circuit in the SLS circuits. Outputs from -
the 8, 17 and 25 uys taps are fed via the mode A, B and D selection
gates, to the respective mode amplifiers. As modes 4
and B -are never required simultaneously, a common mode amplifiexr
is used, The 2lps tap is comnected directly to the mode C amplifier
giving automatic replies to mode C interrogations.

F. Mode selection gates (bls. 25, 31,32)

These three gates enable the mode A; B and D outputs from the
delay line to be selected at the control unit. A loading network
is connected to the mode A and B inputs from the delay line to
compensate for variations cf the mode T and D outputs when modes
A or B are selected. No gate is provided for mode C; the delay
line output is directly connected to the mode C amplifier, g1v1ng
automatic replies for interrogations on this mode.

G. Mode amplifiers (bls. 34, 35, 36)

Only three amplifiers are provided, for modes A/B, C and Dj
modes A and B cannot be selected simultaneously. As the delay
line output pulse amplitude decreases along the length of the line,
the gain of each amplifier is set to compensate for the loss in
pulse amplitude at the appropriate tap. Accurate compensation is
necessary for the correct operation of the SLS circuits where
pulse amplitudes are compared. The outputs of the amplifiers are
fed to the mode coincidence gates.

Sect.2
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H.

J.

K.

Mode coincidence gates (bls. 49,40,51,52,53,54)

These three gates receive the outputs from the appropriate
selector gates and mode amplifiers. The other inputs are undelayed
pulses from the spike eliminator in the video processing circuits.
Coincidence of the P3 and the Pl pulse, the latter delayed by the
mode spacing, will occur on the interrogation mode; the mode
selection gates must of course be set to pass the appropriate interro-
gation mode pulses. The gate outputs are fed to post gate amplifiers
and then to the appropriate mode delay lines.

Mode delay lines (bls. 57,58,61)

The outputs of the post gate amplifiers are fed to three
individual mode delay lines, each of which has a delay approximately
2 us. The outputs to the mode gate pulse generators are taken from
the ends of the lines, This 2 uys delay also provides part of the
overall transponder delay.

Mode gate pulse generators (bls. 65,66,67)

(l) The pulse generators will normally be triggered by the
delayed pulses from the coincidence gates. Each generator
produces an output pulse of approximately 30 us duration. Two
output lines are taken from each generator, one to the common
gate line, ‘the other to the appropriate selector gate in the
encoder, Additional controls, mounted on the control unit are
used to switch the mode C and D pulse generators. These controls,
ALTITUDE REPORTING ON/OFF and AIRFRAME IDENTITY ON/OFF disable
the operation of the mode C and D pulse generators respectively,
when set to the OFF positions.

Sect.2
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(2) ° A link is provided in the mode D pulse generator output line to the
selector gate, such that interrogations on mode D will produce replies
according to the code settings for mode A/B. By altering the position
of the link, a mode D interrogation may be made to perform on
individual Mode D reply, the code determined by the code setting on
the wires routed through the front panel plug. (SKT.H). The common
gate line is connected to the encoded delsgy line drive circuit, and
also to the timing oscillator where timing pulses are generated during
the durations of the gate pulses.

3. Two pulse sidelobe suppression

Two pulse sidelobe suppression is no longer used and the relevant
circuits in the transponder are disabled.

Sect.? . ALll
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Two-pulse SLS is no longer used and the relevant

circuits in the transponder are disabled.

Three pulse sidelobe suppression

- -

This circuit is used to detect.sidelobe interrogations by comparing the
amplitude of the pulse at P2 position with that at the Pl position. During a
sidelobe interrogstion, an inhibit pulse will be produced, and this is used to
suppress P3. The decoder will thus remain untriggered, and no reply will be
transmitted.

A. Delay line drive circuit (bls. 19,20,)

From the decoder delay line drive circuit, the output is fed to the
input of a delay lire having a total delay of approximately 2 us. A tap
at approximately 1.4 ps drives the pulse stretcher in the 3 pulse circuits.
The final output is unused.

B. Pulse stretcher (bl.24)

The input pulses, delayed by approximately 1.4 us, are fed into a
charging circuit in the pulse stretcher. A second pulse, delayed by 3.2 pus,
from the main decoder delay line is used to initiate the discharge of the
charging circuit. The discharge has an exponential decay, producing in
total, a stretched pulse of approximately 3.2 uys duration at full amplitude.

Sect,?
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C.

Comparator (bl.23)

Delayed and stretched Pl pulses are compared in this circuit
with the undelayed P2 pulses. A difference output will only be
obtained when P2 is larger than Pl, i.e. during a sidelobe
interrogation. This difference output is fed to an AND gate with
two other inputs.

AND gate(bl.26)

Three input signals are applied to the AND gate, the first being
the difference signal from the comparator. A second input is
obtained from the end of the 2 us delay line. This input ensures
that the sidelobe information is decoded only at the P2 position.
The third input, taken from the decoder delay line drive circuit,
is used to ensure that decoding takes place at the correct Pl to
P2 spacing. The decoder delay line drive pulse is used to give a
sharp cut off to the mode rejection characteristic. The AND gate
thus ensures that only genuine three pulse 51delobe interrogations
trigger the suppression pulse generator.

Suppression pulse generator(bls. 27,28)

The output from the AND gate is fed to the suppression pulse
generator via a post-gate amplifier. A second input is obtained

~from the 2 pulse inhibit gate generator. Either of these

inputs will produce inhibit pulses of approximately 30 Us duration,
which are fed to the video suppression circuits via an OR gate. An
additional output is fed to the rate limiter circuit, so that the
receiver sensitivity may be reduced if sidelobe suppression pulses
are produced at an excessive rate.

5. Decoder ancillary equipment

A.

Sect. 2
Page 10

Suppression pulse generator (bls. 9,7)

The triggering input for the pulse generator is obtained from
the encoder delay line drive circuit, which is driven by the common
gate line. Suppression pulses of approximately 30 us duration
produced during transmissions, are fed via an OR gate to suppress
the video signals. The OR gate also receives as its other input,
the pulses from the SLS pulse generator. The output pulse fed fo
the OR gate from the suppression pulse generator is also fed to
the SUPPRESSION IN/OUT socket. Pulses fed out of this socket may
be used to suppress other eguipment used in the airecraft, during
transmissions.
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D.

Similarly during transmissions produced by other equipment, the
transponder may be suppressed by signals from the other units fed
into the IN/OUT socket. These input signals are fed to the OR gate
in the same way as the internal pulses. The suppression generator
is inhibited during STANDBY operation by a bias derived from the
timing oscillator control circuit, (bl.92).

Group count-down (bl.11).

This circuit is used to produce a bias voltage which when fed to
the receiver desensitising circuits reduces the effective receiver
gain. The circuit is set up so that the bias voltage 1is not produced
until the rate of reply group transmission exceeds 1450 per second.
Suppression pulses are 'counted" to initiate ¢.C.D. operation.

Over interrogation and rate limiter (bls. 13, 15)

Bias voltages used for receiver desensitisation are produced in
these circuits in a similar manner to the group count-down circuit.
For the over interrogation circuit, ripple voltage produced in the
EHT power unit is used to operate the overload circuit. The circuit
is normally set up so that the bias voltage is produced when over
2,300 interrogations are recelyed per second. The action of the
SIS rate limiter circuit is similar, producing a bias voltage when
the rate of production of sidelobe inhibit pulses exceeds 3,000 per
second. ) T

Low sensitivity (bl.21)

This circult also produces a voltage on the same bias line as
the other three circuits. The SET LOW SENSITIVITY potentiometer

may be set to give a gain reduction of from 6 - 50 dB when the LOW

SENSITIVITY ON/OFF switch is set to the ON position. Normally the
potentiometer is set to give a gain reduction of 12 dB.

Initial Desensitise Delay (bl.8)

This circult produces a bias voltage used to desensitise the
recelver for a period of approximately one minute after the power
units are energlsed. This delay time 1s necessary to prevent the
transponder replying to interrogations before the transmitter
valves have 'warmed up'.

Sect., 2
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6.

Encoder

The function of the encoder is to produce a code pulse train, which
will always contain the Fl and F2 pulses, and which may contain any of
twelve information pulses. A pulse at 10.15 us may also be included
under certain circumstances, as also may the IDENT pulse at 24.65 us.

Fl Frame pulse To time reference
Cl Information pulse 1.45 us
Al ] 1" 2.9 us
c2 " " 4,35 ys
A2 " " 5.8 us
c4 " " 7.25 us
A4 " " 8.7 us
X X Pulse 10.15 us
Bl Information pulse 11. us
D1 " " 13.05 us
B2 " " 14.5 us
D2 " " 15.95 us
B4 " " 17.4 us
D4 " " 18.85 us
) PFrame pulse 20.3 Us
IP Ident pulse . 2465 us

- -

It is possible to transmit any of ﬁhrée codes, €.8.

(1) Mode A/B settings on control unit.
(11) Mode C settings (for altitude reporting).
(ii1) Mode D settings (for airframe identity reporting).

A. Delay line drive (bls. 68,71)

This circuit 1s fed from the common gate line in the encoder, and
produces pulses which are fed into the decoder delay line. An
additional output is fed to trigger the suppression generator
associated with the video circults, so that video signals may be
suppressed during transmission of pulse trains.

B. Code selection gates (bls. 77,72)

Thirteen taps on the encoder delay line provide delayed pulses
which are fed through buffer amplifiers to code selectlon gates.
There are three selection gates for each code pulse, one for each
mode (A/B, C and D) which feed the three mode lines. The mode A/B
gate 1s controlled by wires connected to the control unit, which
when earthed permit the passage of the pulses to the mode selectlon
AND gates.

Sect. 2
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Mode C and mode D gates are similarly operated, by control wires
which may be connected to automatic altitude reporting and airframe
identity equipment, respectively. A filter is included for the mode
C control wires to prevent interference by the automatic altitude
reporting equipment.

Mode selection AND gates (bls. 82,83%,84)

These gates are opened by the 30 us pulses from the mode gate
pulse generators. Pulse trains from the code selection gates are
thus only allowed to pass to the coarse gate on the same meode as
the original interrogation.

F1 and F2 OR gate (bl. 79)

As the Fl and F2 pulses are transmitted in all pulse trains
they are not fed to the mode AND gates. Fl and F2 are OR gated
direct from the delay line and passed to the coarse gate.

Coarse gate (bl. 86)

The output of the coarse gate consists of Fl, F2 and the selected
reply code pulses on the same mode line as the original interrogation.
These pulses are fed to the timing pulse gate.

Timing oscillator and gate (bls. 89,90,91,92)

(1) The timing oscillator is triggered from the decoder common gate
line and produces accurately spaced pulses. These pulses are
gated by the output from the coarse gate. The output from the
timing pulse gate thus consists of accurately spaced pulses 1in a
train selected by the code selection circuits.

(2) A control circuit inhibits the operation of the timing
osclllator when the main function switch 1s in the STANDRBY position.
An inhibiting bias 1s also fed to the decoder suppression pulse
generator, and to the external transmitter trigger inhibit gate.

Sub-modulatof (bls. 93,94)

The sub-modulator is triggered either by the pulse train from the
timing pulse gate, or from the EXTERNAL TX TRIGGER socket, both
inputs being fed through an OR gate. Pulses are produced in the
sub-modulator to drive the modulator transistor.
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7. Encoder Ancillary Equipment

A. Ident-Pulse Hold-on (bls. 88,73,78)

(1) Pressing the IDENT button on the control unit causes the AND
gate connected to the mode A/B line to pass the identity pulse
(24.65 wus). The identity pulse hold-on circuit is also
triggered, holding the AND gate open for approximately 20 secs.
Thus one depression of the control button causes the identity
pulse to be transmitted for a period of 20 secs.

(2) A second AND gate, connected to the mode C line, is opened
when the D4 pulse 1s selected on mode C. The identity pulse
will then be automatically transmitted at the end of the code
train. No provision for identity pulses is made on mode D.

8. Transmitter (bls. 74,69)

The transmitter consists of two stages, each employing a high relia-
bility ceramic triode in a gold plated cavity. The first stage is a
cathode modulated oscillator which drives a class C amplifier stage.

Peak output power is approximately IKW, and the transmitter is not
overloaded at a duty cycle of 0.0l. Transmitter power is fed via the
antenna T Junction and low pass filter to the antenna itself. A probe,
in the amplifier cavity, feeds the self test circuits, providing a
detected output.

B

9. Self test

The self-test facility provides a 'go'; 'no-go' indication of
correct operation of the transponder by testing certain functions.
A pulse at 1030 Mc/s is generated and injected into the receiver.
The output of the transmitter is detected and used to operate an
aural and a visual monitor. Self testing may be initiated at the
control unit, or by a button on the front panel of the transponder
itself. Visual indication is provided by lamps, one on the control
unit front panel, and a second on the transponder, Aural indications
may also be fed out of the transponder.

A. Self test local oscillator (bls. 46,47,48)

(1) The self test local oscillator is driven from a crystal-
controlled oscillator operating at 85.833 Mc/s. A transistor
doubler, and a diode quadrupler are used to generate harmonics
of the oscillator frequency. The fifth cavity in the filter
circuit is used to select the final frequency of 1030 Mc/s,

. Sect. 2
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() A multivibrator circuit, operating at approximately 500 c/s, drives
a monostable circuit, producing 1 us pulses. These 1 ps pulses are
used to trigger the self test local oscillator.

B. Re-trigger amplifier (bls. 44, 45)

As only one pulse is generated by the self test local oscillator
circuits, provision is made to operate the mode coincidence gates in the
decoder by this single pulse, instead of a normal two pulse interrogation.
This is achieved by feeding the input pulse to the coincidence gate,
obtained from the decoder delay line, into the spike eliminator and thus
to the other input of the coincidence gate. The coincidence gate will then
have the required two inputs, and will pass a single pulse to the mode gate
pulse generators. An inhibit gate, opened by the SELF TEST, ON signal,
normally prevents the re-trigger amplifier output from reaching the spike
eliminator.

c. Aural and Visual Monitors (bls. 70,76,81,87)

_ Detected r.f. pulses from the transmitter are fed through an amplifier
into an AND gatey which is opened by the F2 pulse from the encoder delay
line. Output pulses from the AND gate are fed to a comparison circuit,
where the amplitude of the r.f. pulse is measured. If the amplitude is
satisfactory the aural and visual monitor circuits are triggered. The use
of the AND gate ensures that pulses are measured at the F2 position where
transmitter power loss would be greatest in the event of transmitter failure.

10. Internal Power Supplies (bls. 75,80,85)

(1) The power supplies are produced in two separate units, the component
parts of which are shown in Fig.3.

(2) The 115V a.c. supply is used to produce 40V d.c., which is fed to one
input of an OR gate. The second input to the gate is the 27.5V d.c. supply
voltage. Only if the a.c. supply, fails, or operation solely on d.c. is
required, the 27.5 d.c. passes through the OR gate to the regulator.

(3) The regulator maintains a constant supply voltage to an inverter
regardless of the fluctuations that may occur in the supply voltage or
load current. Thus the rectified outputs . of the inverter are stabilised,
and provide the rail voltages for the transistor circuits.

(4) Three other outputs from the inverter provide the two valve heater
supplies, and the e.h.t. supply. A small portion of the ripple voltage on
the e.h.t. supply is used to trigger the over-interrogation eircuitry when
excess current is drawn, and g disable link is included to enable the
supply to be disconnected.

Sect.2
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1. Power Units

CIRCUIT DESCRIPTION (REFER TO FIG.12)

Information on”%hé'Power Units
will be found on Pege 46.

M.0.D. AL 2 Mar 69
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Information on the Power Units
will be found on page 46.

2. Receiver

A, T-Junction and Low-pass filter

(1) the antenna socket is connected to the T-junction via a low- -
pass filter which rejects any spurious outputs from the transmitter

and protects the receiver from unwanted radiations at frequencies

higher than the transmitter.
Sect.?
Page 2



The receiver arm of the T-junction is of stch a length
that 1t appears as an open circuit at the transmitter frequency.
Therefore all the transmitter power passes into the antenna arm.
The transmitter arm is of such a length that it appears as an
open-circuit at the receiver frequency. Consequently, signals
at 1030 Mc/s received by the antenna pass to the receiver without
loss.

Filter and mixer assembly

0

R 1600
(2)

B.
(1)
(2)

The filter consists of four quarter wave long coaxial cavities,
short-circuited at one end, and with a small variable capacitor
for tuning purposes at the other. Coupling between the first and
second cavities and between the thlrd and fourth cavities is
inductive; coupling between the second and third cavities is
capacitive. The cavities are tuned to provide a symmetrical
frequency response which attenuates signals outside the receiver
pass band by considerably more than 60 dB. The filter further
protects the crystal mixer diode 2D7 from the transponder
transmitter power, and high power radiations. It also prevents
image frequency interference.

The mixer consists of a low noise figure crystal mixer diode
2D7, terminating a coaxial line. It combines signal power at
1030 Mc/s from the band-pass filter, and local-oscillator power
at 1090 Mc/s from the local oscillator cavity, to produce a
60 Me/s I.F. signal. I

c. Local oscillator

(1)

(2)

Transistor 2VT1l is connected as a common emitter, crystal-
controlled, oscillator, operating at a frequency of 90.833 Mc/s.
A tuned circuit, 2L1, 2C2, resonating at this frequency, is
connected in the collector circult, and feedback is taken directly
from the collector to the emitter via 2Cl. Capacitors 2C1 and
2C4 provide matching between the collector and the emitter. The
crystal 2X1, connected between the base and earth, controls the
frequency of oscillation by providing base de-coupling only at
the crystal frequency. At all other frequencies heavy negative
feedback is produced which prevents oscillation.

The output signal from the oscillator is coupled via 2CS,
from a tap on 2L1, to the emitter of the common base amplifier,
2VT2. Transistor 2Vr2 is connected as a class C amplifier. The
collector circuit, 2L2 206, is tuned to 272.5 Me/s to select the
third harmonic of input signal frequency, and 2ZVT2 thus acts as
an X3 frequency multiplier.

Sect. 3
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From the frequency multiplying stage, the output is taken

.from a tap on 2L2, through 2C9, to the base of ZVT3, a grounded

emitter tuned amplifier. This stage is operated as a class-A
amplifier with the collector circuit, 2L3 2C1l2, tuned to 272.5
Mc/s. Output from this stage is taken directly from the collector
and coupled to the cathode of 2D1 via 2Cl3. Capacitor 2C1l3, in
conjunction with 2Rl1l, provides self-bias for 2D1.

The diode 2D1 is a harmonic generator, and the signal from its
anode 1is coupled into the local oscillator final cavity, via
2L4. This cavity is tuned to 1090 Mc/s, and thus selects the
fourth harmonic of the input signal frequency applied to 2D1l.
2L4 is used to assist in matching into the low input impedance of
the cavity, and also to provide a means of adjusting the amplitude
of the local oscillator output.

Capacitors 2Cl2, 2C6 and 2C2, connected across the three tuned
circuits assoclated with 2VT3, 2VI2 and 2VT1l, have temperature
coefficients such that they compensate for variations with tem-
perature caused by other components in the circuits.

Logarithmic amplifier

(1)

(2)

The amplifier consists basically of four feedback pair stages,
having a frequency response centred on 60 Mc/s, and a bandwidth
of 7 - 8.5 Mc/s. The principle of successive detection is used
to cbtain a logarithmic characteristic.

Bias for transistors 5vrl, 2, 4, 6, 8, 10, 12 and 14, is
provided by the potential divider 5R31, 5R32, from the +24 V line.
The bias line 1s decoupled between each stage by resistors SR24-30
and capacitors 5C10-18. The +24 V supply to the common collector
loads B5R17-20, 1s decoupled by resistors S5R21-23%, and capacitors
5C19-22. Resistors S5R2-8, connected to the decoupled -10 V line,
with capacitors 5C23-33, provide a 'long tail'! effect for tran-
sistors 5VI3%, 5, 7, 9, 11, 13 and 15. This effect serves to keep
the mean d.c. current through the cascoded amplifiers 5VI2-3,
5VT4-5, etc., at a constant value, producing good gain stability,
and reducing the variations caused by tolerances on transistors.
RV1 is included to provide a means of galn control of the
amplifier, by variation of the supply voltage to stages 1 and 2,
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3 Stages 2 and 3 are exactly identical, whilst stages 1 and 4 exhibit
only slight differences, thus the following description of stage 2 may
be used generally for the other stages. Input signals to stage 2 are
obtained from the tuned circult formed by 5L3, the output capacity of
5VT2 and the input capacity of 5VI5, and fed to the base of 5VIS.
5VTS5 has as part of its collector load, the common base stage 5VT4,
which itself has a collector load 5R11l, 5R18. 5VI'7 and 5VT6 with SL5
form a tuned cascode amplifier similar to that formed by 5VT5 and 5VT4
with 5L4. B5R18 is common to the collector circults of both 5VT4 and
5VT6, so negative feedback 1s produced, serving to synthesise a
maximally flat frequency response.

(4) Stage 1 has I.F., signals from the mixer dlode fed to the emitter of
5VTl, via a tap on 5Ll1l. 5VI1l is connected in common base configuration
to provide a low input impedance to the amplifier. The choke 5L2
provides a d.c. path to earth for the mixer diode current. At stage 4,
the final output from the amplifier is taken from the collector of SVTLl4
via 5C9.

(5) The I.F. output from 5C9 is detected by 5D3 and fed to the base of
5VT18. In a similar manner, detected outputs are taken from stages 2
and 3, at the bases of 5VI9 and 5VT13, via dlodes 5D1 and 5D2, to
5VT16 and 5VT17. The diodes 5D1, 5D2 and 5D3 are blassed in a forward
direction by a potential of approximately half-a-volt, to improve the
detection efficiency. This bias 'is obtained from another diode 5D6,
also biassed in the forward direction by SR42 from the -10 V line.
Bias for 5VT16, 5VT17 and 5VT18 i1s derived from 5R41, also connected
to the -10 V line, and is decoupled by 5C4l. The emitter feedback
resistors S5R46, 47 and 48, are connected to the Jjunction of 5R41 and
5C41.

(6) Signals at the collectors of 5VI16, 5VT17 and 5VI18 are fed to an
elemental delay line formed by 5C38, 5L10, 5C39, 5L1l and 5C40, which
is terminated at either end by 5R51 and 5R52. 5VT16 collector is
connected to 5R51, the delay line input; 5VT17 collector to the
Junction of 5L10 and 5L12; 5VT18 collector to the delay line output,
BR52. Delays in the two sections of the line are chosen to. compensate
for delays in the I.F.amplifier. Thus the pulses from stages 2, 3 and
4 grrive simultaneously at 5R52, where the summed output appears.

(7)  Transistor 5VT19 amplifies and inverts the signal at its base, and
the signal is fed to 5Y28, as the LOG.I.F. AMPLIFIER OUTPUT.

Sect., 3
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3. Decoder

A. Video suppression

(1) Negative-going video signals arriving from the logarithmic
I.F. amplifier are taken via 7Cl to the base of TVITl. Transistor
TVT1l is an inverter with an emitter-follower output provided by
TVT2. On receipt of the negative-going video suppression pulse
the base of 7TVI2 1is held at earth potential and 7VI2 is cut off
preventing *the passage of any signals through the video amplifier.
For monitoring purposes, an output is taken from 7VI2 emitter via
another emltter follower 7VI3. From the emitter of TVI3 the
output is taken through a d.c. blocking capacitor 7C2, and 7D8, to
the REC. VID. socket mounted on the transponder front panel. 7D8
has the double purpose of blocking the passage of the negative
video suppression pulse, and preventing damage to 7VI3 which may
be caused by posltive pulses fed into the REC. VID. socket.

B. Receiver desensltisation

(1) Before arrival of the video signal at 7VI2 emitter, the anode
of the dlode 7Dl 1s approximately at earth potential. A negative
potential is supplied to the cathode from the -10 V line, causing
the diode to be forward biassed, and permitting free passage of
signals to the bases of TVI4 and 7VD5. However, the anode of 7Dl
will be supplied with a negatlve bias from the receiver desensitisation
bias line via 7R10, under the following conditions;

(a) Group count down; when the rate of reply groups
exceeds 1400 per second.

(v) Sidelobe suppression rate limiting; when the side-
lobe suppression rate exceeds 3000 suppressions per
second.

(¢) Over-interrogation; when the number of reply pulses
per second exceeds the maximum safe load on the
transmitter. ‘

(2) From 7Dl, positive-going pulses are passed to the base of TVT4,
an emitter follower. Positive-going pulses appearing at TVT4
emlitter are fed as drive to the three pulse sidelobe suppression
clrcuit. A further output from 7Dl cathode supplies positive-
going video pulses to the base of 7VI5. The output from 7VI5
i1s used to drive the pulse width limiter delay line.

Sect. 3
Page 6
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C.

D.

Pulse width limiter

(1)

(2)

(3)

(%)

To 1limit the video pulse duration, a short circuited delay
line 7DL1, 1s used in a pulse width limiter circuit. The line
has a high cut-off frequency which ensures that no deterioration
of the rise time of pulses passing down the line will occur.
Delay time of the line is 0.4 us and its characteristic impedance
is 470 ohms.

In the pulse width limiter circuit, the line is terminated in
a short-circuit and decoupled to earth via 7C8. Voltage pulses
travelling down the line are therefore reflected in antiphase
with the input pulses. Fig. 1 (a) shows pulses of 0.8 us duration
passing down the 1line from 7VTS5 collector. Fig. 1 (b) shows these
pulses reflected in antiphase, finally appearing 0.8 us later at
TVIT5 collector. The resultant waveform at 7VI5 collector is shown
in Fig. 1 (c).

Pulses of greater duration than 0.8 Us passing down the line
from 7VT5 collector are also reflected in antiphase, the leading
edges of the reflected pulse appearing 0.8 us later at 7VD5
collector. These are shown in Fig. 2 (b). The resultant waveform
appearing at 7VT5 collector is shown in Fig. 2 (¢). Because the
waveform in Fig. 2 (a) represents an arbitary pulse, it follows
that any pulse width exceeding 0.8 wus will be limited to 0.8 uys
before arriving at the base  of TVT6.

TVT6 amplifies and inverﬁs'%he negative-going excursions of
the waveform from 7VI5, and blecks the positive-going excursions
at the base. Three outputs are taken from 7VI6 collector, which
drive three emitter followers T7VT7, 7VI8, and 7VI9. Pulses from
TVI7 emitter are taken via a screened lead to the decoder delay
line, 1DL1. 7VT8 output feeds the two pulse sidelobe suppression
circuits, and 7VT9 output 1s passed to the spike eliminator delay
line.

Spike eliminator

(1)

(2)

Elimination of spikes and pulses of less than 0.3 ys duration
is achieved by using a delay line in conjunction with an AND gate.
The line.is the same as the line used in the pulse width limiter,
but as a delay of only 0.3 us is required, the output is taken
from a tapping point on the line. )

Diodes 7D2 and 7D3 together with 7R25 form an 'AND' gate, and
only positive pulses arriving simultaneously at7D2 and 7D3 anodes
can produce an output. Positive pulses of 0.3 us or less
passing down the line are delayed by 0.3 us and, as shown in
Fig. 3 (a) can never be coincident with the pulses appearing at
7D2 cathode.

Seect. 3
Page 9
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No output is therefore produced at 7VI10 base, However,
pulses of greater than 0.3 us duration are delayed for the same
period in the line, and, as shown in Fig, E(b), coincidence will
occur for a period dependent upon the duration of the input

pulses, Because of the action of the pulse width limiter the
pulses arriving at the cathodes of the dicdes are of no more than
0.8 us duration. Hence, the pulse appearing at 7VI10 base is

normally of 0,5 us duration, and this pulse is amplified and
inverted by 7VI10 before passing to the base of emitter follower
TVT11, The negative-going output pulses are fed from 7VI11
emitter to the decoder gates,

Mode selectidn

(1)

(2)

A pulse pair, arriving from 7VI7 emitter in the video
processing circults, drives the decoder delay line, The lead
carrying the pulse pair is screened, to prevent radiation of
spurious pulses at the Pi1 position which may be picked up in
other parts of the clrcuit and when later amplified may trigger
the transponder, Design of the delay line, 1DI1, is optimum.
for the pulse width employed, that is 0.8 us; therefore the
decoder line 1tself will give a measure of discrimination against
spikes, After a delay corresponding to the mode spacing,
pulses arrive at a tapping to which a take-off diode is connected.
If the selector switch on the control unit is set to the correct
mode, the pulse pair will be passed by the diode.

Before the mode selection switch is set to the required mode
position, the take-off diodes are back-blassed by a resistor
chain connected to the +24 V rail. The dlodes will thus not
conduct positive pulses, appearing at theilr anodes from the line.
When the selector switch is set to mode A, the Junction of 7R3
and TR32 1is earthed through the switch, applying 24 V across
7R31, and removing the back-bias on 7D4 cathode, 7D4 now has
a small forward blas and positive-going pulses are passed by 7D4
and arrive, via 7C16, at the base of 7VI12, a mode amplifier,
Selectlon of mode B and mode D is similarly made and output
pulses pass to mode amplifiers 7VI13 and 7VIM7,. Mode C 1s not
selected by the switch; the pulse apilr is taken directly from
the delay line to the base of the amplifiler 7TVIN5 via 7D7 and
7C20, Additional components are connected in the A and B mode
selection circultry to provide a constant mode C output when A, B
or nelther mode, 1s selected. When neither mode is selected
diodes 7D9 and 7D10 are non-conducting. When either mode is
selected, however, one dlode will conduct, altering the blas on
7V 6, This change compensates for the loading effect
produced on the delay line by the selection.
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(3)

Output pulses from each of the mode amplifiers are of equal
amplitude to ensure accurate pulse comparison in the two pulse
sidelobe suppression circuit. Settings of the potentiometers
connected in the emitter circuits control the individual gains
of the amplifiers, and are set for equalized output. Amplifiers
TVT12 and 7VT1l3 share a common collector load because mode A
and mode B are never required simultaneously, and use the same
reply codes. Amplified and inverted mode pulses appearing at
the collector of each amplifier are passed to separate emitter
followers 7VT1l4, 7VT16 and 7VT18, which feed the output to duo-
diode coincidence gates.

F. Mode coincidence gates

(1)

(2)

(3)

Diodes 8D10 and 8D11 form the decoder AND gate for mode A/B
pulse pairs. Undelayed pulses arriving from the spike eliminator
are fed to 8D1l anode, via 8C30, and pulses delayed by the mode
spacing arrive via 8C28 at 8D10 anode and the cathode of 8D9.
Colncidence occurs between the second pulse of the undelayed pair
and the first pulse of the delayed pair, resulting in a single
negative-going pulse output from the AND gate, which is passed to
the base of the high-gain amplifier 8VT14. Operation of the mode
C and mode D AND gates 1s identical to the operation of the mode
A/B AND gate, a negative-going pulse from each gate passing
separately to high gain amplifiers 8VT16 and 8vVT18.

The high-gain amplifier 8VT1l4 amplifies and inverts the
negative-going pulse fed to its base, and from the collector, the
positive-going pulse 1s fed to the base of 8VI1l5, an emitter
follower. Output from 8VT15 emitter i1s a positive-going pulse
which is fed to the mode A/B delay line, 12DL1. Mode C and mode D
pulses are similarly amplified ahd inverted by 8VT1l6 and 8VT18 and
fed via emitter followers 8VT17 and 8VT19 to the mode C and mode D
delay llnes, 12DL2 and 12DL3.

Diodes 8D9, 8D12 and 8D15 are connected as an OR gate which
permits the passage of pulses on separate lines to a common
output line. Pulse palrs appearing at the anodes of the diodes
are fed via the common output line to the two pulse sidelobe
suppression circuits.

G. Decoder tolerance

(1)

Considering the mode A/B gate initially, pulse pairs applied
to 8D10 anode are approximately 0.8 us in duration; a typical
waveform is shown in Fig. 4 (b). At 8D11 anode the pulses are
0.5 ys in duration, and their nominal position with respect to
the pulses at 8D10 anode is shown in Fig. 4 (a). Two conditions
exist in which the gate will cease to decode.

Sect. 3
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H.

(2)

(2) When the leading edge of the first pulse, Pl in Fig. 4(b),
is coincident with the trailing edge of the second pulse,
P% in Fig. 4 (a).

(b) When the trailing edge of the first pulse, Pl in Fig. 4(b),
is coincident with the leading edge of the second pulse,
P3 in Fig. 4 (a).

The duration between the two conditions in which the gate
ceases to conduct is called decoder tolerance, and as can be
seen from the illustration, is the width of the first pulse in
Fig. 4 (b) plus the width of the second pulse in Fig. 4 (a).

Note: Measurement of pulse width in Fig. 4 (c) must be
taken at about five per cent of the pulse amplitude.

Mode delay lines

(1)

(2)

(3)

Mode delay lines are used to allow a delay of 3.0 us to
elapse between the leadling edge of the decoded pulse at P3
position of an interrogation, and the first framing pulse, Fl,
of the reply. This delay 1s a system requirement. A delay
of this magnitude 1s also necessary for operation of two
pulse sldelobe suppression. Detectlon of a sidelobe interro-
gatlon occurs after decoding -and the delay enables an inhibit
gate to be generated, which prevents the decoded output from
reaching the mode gate generators. Each delay line has a
characterlstic impedance of 220 ohms.

A mixer network consisting of 12R2, 12R3 and 12R4 is connected
to the end of the mode A/B delay line (12DL1). The pulse
entering the line is delayed by 3 us and will pass via resistor
12R2 to 12D2. 12D2 anode is nominally at earth potential and
the cathode is connected via 12R5, to the wiper of 12RV1 (SET
MIN TRIGGER). Minimum triggering level is normally set to give
50 per cent replies at -77 dBm power input and replies due to
noise and spurious outputs at Pl position are eliminated.

Normally the delayed positive-going trigger pulse 1s passed
by 12D2 to the mode A/B gate.generator, but may be suppressed
by a pulse from the two pulse sidelobe inhibit gate generator.
This negative-going pulse, of approximately 20 V amplitude and
3 us duration arrives at 12D2 anode via 12R4 approximately 1 us
before the delayed mode A/B trigger pulse from the delay line.
12D2 is thus reverse biased and the trigger pulse is blocked,
ensuring no output will pass to the encoder, The drive pulse for
the two pulse sidelobe suppression clrcuits is obtained from a
0.5 us tapon 12DL1 via 12D1.

Sect.3
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Mode C and mode D delayed trigger pulses are similarly
produced by 12DL2 and 12DL3, and may be blocked by 12D4 and
12D6. The drive pulses for the two pulse SLS generator are
obtained via 12D3% and 12D5 from 0.5 u s taps on 12DL2 and 12DL3.

Mode gate pulse generator

(1)

(2)

(3)

In the mode A/B gate pulse generator, 13VTQ is initially
fully conducting; its collector is near emitter potential,
holding 13VT10 cut-off by means of the resistor chainl3RiL,
13R39, connected to 13VT10 base. 13VT10 collector is therefore
at earth potential. Diode 13D15 is fully conducting, and as
13VT9 base is at approximately 13VT9Q emitter potential, 13Cl3
is fully charged. On the arrival of the positive-going trigger-
pulse, via 13Cl2 and 13D13, 13VT9 is switched off. The fall in
13VT9 collector potential is passed via 13R39 and 13R41 to the
base of 13VI10, and 13VT10 is thus switched on. The potential
of 13VT10 collector rises to near 13VT1l0 emitter potential, and
the rise passes via 13D15 to 13Cl3. The potential at the Jjunction
13R37 and 13Cl3 is thus raised, holding 13D15 non conducting.
13VT9 is now held cut-off by 13R35 connected to the +24V line.
13%R36 and 13D14 prevent the safe reverse bias of 13VT9 base
being exceeded.

Capacitor 13Cl3 now charges via 13R37, with 13D15 blocking
the discharge current from the base of 13VT9. When the potential
at the Junction of 13Cl3 and 13R37 falls sufficiently for 13D15
to start conducting, 13VI9 also begins to conduct once more.
13D16 prevents 13Cl3 re-charging through 13R42, ensuring a steep
trailing edge on the output pulse. Diode 13D13 prevents the
switching-on of 13VT9 by spuriousnegative pulses on the input
line. The posltive-going pulse from 13VT1l0 collector is fed to
the common gate line via 13D17, and also to the mode A/B selection
gate in the encoder via 13D18. The common gate output operates
the timing oscillator and encoder drive. The pulse duration is
approximately 30 us and the pulse amplitude 1s approximately 10 V.

Mode C gate pulse generator operates in a similar manner,
feeding the mode C selection gate and the common gate line. Mode D
gate pulse generator feeds the common gate line, but the output to
the selection gate 1s taken to the mode A/B selection gate, as mode
A/B and mode D have the same reply code. Provision 1s made,
however, by means of a link, for connection to the mode D selection
gate, if different reply codes are subsequently required.

Switches in the control unit connected via PLGL and PLG8 inhibit
the operation of the altitude reporting and airframe ildentity gate
pulse generator, mode C and mode D respectively, by removing the
earth connections to 1%R47 and 13R57, in their OFF positions.



Cossor Electronics Ltd.
S.S.R. 1600 M.0.D. AL 2 Mar 69

4. Two-pulse sidelobe suppression

Two-pulse sidelobe suppression is
no longer in use, and the relevant
egircuits in theé transponder are
disabled. . Cis

Pages 16 and 17 are therefore
omitted. ' ;
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2-pulse SLS is no longer used and the
relevant circuits in the transponder

are disabled.

5e Three pulse sidelobe suppression

A,

B.

Sect.?
Page 18

Drive for the three pulse sidelobe suppression circuits is provided by
input pulses fed from 7VI7 emitter in the video processing stage. As Pl and P2
pulses only are used, P3 is omitted from Fig. 6 and the waveform sketches are-
simplified accordingly. The unit may be sub-divided into the following parts:

Delay line

(1)

(2)

Positive-going input pulses arrive, via 9Cl, at the base of 9VT1,
an emitter follower driving the 1.9us delay line 9DL1. When the
pulses are compared at 9VI8 collector in the comparator it is necessary
for accurate comparison, that the pulse at P2 position appears in the
centre of the stretched Pl pulse. For this reason the input to the
pulse stretcher is taken via an emitter-follower 9VI4, from a tap on
9DL1. The tapping point may be adjusted during setting-up, for exact
relative positioning of the two pulses.

The final output of 9DL1 is taken to one input of the triple AND
gate via 9C16, and also to the emitter of the grounded base amplifier
9VIr2. The large value of 9R50 provides high gain from the stage, 9D11
preventing complete saturation of 9VI2. From the collector of 9VT2,
the 1.9 pus delayed Pl pulse is fed to the pulse stretching circuit in
the two pulse sidelobe suppresssion circuits.

Pulse stretcher

(1)

Transistor 9VI4 is an emitter-follower, which receives the delayéd
pulses at its base. The output pulses at the emitter are used to
charge 9C6, via 9D1, to the full amplitude of the pulse. 9VT5 is held
just cut-off by the bias chain 9R8, 9R9, and as the high input impedance
of 9VI6 permits negligible discharge, 9C6 retains its charge until
9VT5 is caused to conduct.
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(2) A tapping on the decoder delay line, 1pL1, after 3.2 us,
provides the drive pulse which switches on 9VT5 ; this pulse
1s taken wvia emitter-follower 9VI3 and 9C5, to VTS5 base. When
VTS5 is switched on it provides a path through which 9C6 may
discharge exponentially, through 9R10. As the full amplitude
of the input pulse Pl is present on 9C6 during the interval
between the arrival of Pl and the arrival of the switching pulse,
the output of 9VI6 is Pl stretched. P2 will also be stretched,
but will not affect the operation of the circuits, and is there-
fore omitted in Fig. 6. The exponentlal recovery of the stretched
pulse, which has a total duration of 8 us at maximum input gives
a measure of discerimination against echoes appearing after P2
position, which might otherwise eventually trigger the inhibit
gate unnecessarily. The relative positions of the input, output
and trigger pulses is shown in Fig. 6 (b), (c) and (d).

C. Grey region setting

Positive~golng stretched pulses pass from GVIfemitter to 9D2
anode via 9CT. Back=-blas applied to 9D2 cathode which is
adjusted by 9RV1 (SET GREY REGION), sets the level to which the
stretched pulses must rise, before being passed by 9D2. ORV1
is set to clip the equivalent of approximately 6dB from the
stretched pulses. This provides a 'grey region' before which
Pl stretched is compared with P2, (Fig. 6 (e)). Clipped pulses
are fed via 9C8 to the base of NVTT7, an emitter-follower feeding
the collector circuit of the comparator 9VTS.

D. Comparatof

Pulses from the emitter of 7VT4 in the video processing stage
are fed via 9C2 to the base of 9vT8. This input is used instead
of the processed input fed to 9VT1l, as echoes produced in the
pulse width limiter clrcuit may attenuate the P2 pulse, and upset
the operation of the comparator. The negative-going pulses
produced at the collector of 9VI8 by this base input are compared
with the stretehed pulses from 9VT7. The resulting waveform is
shown in Fig. 6 (f) or (g)s this waveform consists of the
positive-going stretched pulse, upon which the inverted input
pulse 1s superimposed. The gain of the chamnel supplying the
input pulses 1s set by 9RV2 (SET SLS SIOPE) connected in the
emlitter circuit of VT8, and 1s made equal to the gain of the
channel supplying the stretched pulses. Equality of gain between
the two channels reults in a level sidelobe suppression charac-
teristic. Capacltor 9C1ll is connected in the emitter circuit of
9VT8 to maintain the shape of the Input pulses.,

Sect. 3
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E. Triple AND gate

(l) The negative=going pulses from the comparator, appearing at
VT9 base under sidelobe interrogation conditions, are amplified
and inverted, and pass from the collector to the base of emitter-
follower 9VT1O. Diode 9D3 limits the amplitude of Pl, and mini-
mises spurious outputs from the AND gate at this position.

(2) Diodes 9D4, 9D5 and 9D6 form the AND gate; OD4 receives the
difference output of 9VI9 fed from IVT1O emitter, The output
from the delay line 9DL1 is fed to 9D6 via 9C16. This iInput
ensures that the waveform is decoded at P2 position, and thus
only genuine three pulse sidelobe interrogations are recognised,
Diode 9D5 recelves the original processed input, as fed to 9VT1,
via 9C15; +the form of this pulse ensures a good discrimination
characteristic agalnst pulse spacings greater or less than 2.0us.
It also prevents the transponder replying to single, long pulses-.

 The relative position of the three inputs is shown in Fig. 6.
(h), (J) and (k).

(3) A single positive-going pulse output from the AND gate can
only be obtained when a sldelobe Interrogation 1is received,
i.e., when P2 is larger than Pl minus 6 dB, as shown in Fig. 6
(g) and (h). This output, shown in Fig., 6 (1) is fed to the
base of the high gain amplifier 9VT12, From the collector of
gvVTl2, the amplified and Inverted pulse passes to the emltter-
follower 9VT15 which In turn feeds 1ts output to the cathode of
9D7 via 9C45. 9D7 also receives the output of the two pulse
sidelobe inhibit gate generator via 8D18.

F. Minimum trigger setting

Diode 9D7 and 9RV3 (SET MIN TRIGGER) are arranged to set the
minimum trigger of the 3 pulse sidelobe suppression gate generator.
9RV3 adjusts the back-bias on 9D7 so that maximum sensitivity
may be obtained from the system, whilst noise and spurious outputs
from the AND gate are removed. The trigger pulses at 9D7 are fed
via 9C46 and 9D8 to the base of GVT1l4, one half of a monostable
mltivibrator.

G. Suppression gate generator

(1) Transistors QVT1l4 and 9VT15 are connected in a monostable
multivibrator circult which 1s essentially identical to those
used in the mode gate pulse generators. A positive-going
output, taken from 9VI1l4 collector, which has an amplitude of
approximately 10 V and a duration of 35 us, is passed via 10D6,
10C23% and 10R11l to the base of 10VT3 and then to the video
_suppression circuit.
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6. Decoder

This circult is used for it is a system requirement that the
video signals be suppressed for a period of 35 us after a
sidelobe interrogation. Obviously, with a three-pulse interro-
ga#ion, P3 will be prevented from reaching the decoder and no
replies will be transmitted.

A second negative-going output, from 9VTl5 collector, with an
amplitude of approximately 20V is fed to the rate limiter.
This output enables the rate limiter to desensitise the receiver
when the rate of sidelobe suppressions exceeds nominally, 3000
per second. -

Ancilliary Equipment

A. Suppression pulse generator

(1)

(2)

(3)

Sect.
Page

Transistors 1OVIl and 10VT2 connected in a monostable multi-
vibrator circuit, generate pulses used to suppress other
equipment operating in the alrcraft, and the internal video
amplifier, whilst replies are being transmitted. The multivi-
brator is essentially ildentical to those used in the mode gate
pulse generators. Trigger pulses arrive via 10Cl and 10D1 from
the emitter of 14VT13 in the encoder delay line drive tircuits.
14VT13 is fed from the common gate output of the mode gate
generators, and is used to drive the delay line formed by 141215
and 14C21-25. As the output of this delay line drives the encoder,
suppression pulses appear before replies are transmitted.

When the equipment 1s in the STANDBY condition, the encoder is
inoperative, so no suppression pulses are required. An
inhibiting input is fed to 10D18 from 14VT23 in the timing
oscillator control circuit. 14yT23 is switched off and its
collector potential is at -10V. This potential, with zener
diode 10D18 and 1O0R1 holds 10Dl back-biassed, preventing input
pulses fed via 10Cl passing to 10VT1l base.

From the collector of 10OVT2, the output pulse, of approximately

24 V amplitude and 25-30 us duration, is fed via 10D4 to the
SUPPRESSION IN/OUT socket on the transponder front panel. The
suppression pulses are capable of working into an impedance of
300 ohms, 2,000 pF. The suppression pulses are also fed to one
input of the OR gate 10D5, 10D6. A further output is taken from
the collector circuit of 1OVT2, at the Jjunction of 10R8 and 10R9.
This output is fed to the group count-down circuits via 10C6.

3
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B. Video suppression.

(1)

(2)

Diode 10D5, part of the OR gate 10D5, 10D6, receives the
output of the suppression generator via 10D4, and also positive-
going suppression pulses that may be fed in to the SUPPRESSION
IN/OUT socket. Diode 10D4 prevents these positive-going input
pulses from entering the suppression pulse generator, and 10D24
provides a path to earth for any spurious negative pulses. The
other input to the OR gate, fed to 1l0D6 is taken from the
suppression generator driven by the two and three pulse sidelobe
suppression circuilts. g

The OR gate output is taken via 10C23 and 10Rll to the base
of 10VT3, which is normally non-conducting. 10VT3 collector is
connected to the collector of 7VT1l in the video amplifier. The
rositive-going pulses at the base, switch on 10VT3, effectively
short-circuiting the collector resistor of 7VI1l to earth. The
output of the video amplifier is thus suppressed during replies,
or after sidelobe interrogations.

C. Receiver desensitisation bias.

(1)

This bias is produced by any of the three circuits; group
count-down; three pulse sidelobe suppression rate limiter;
transmitter overload. The.common bias line is connected via
TR10 to the anode of 7D1 in the recelver desensitisation portion
of the video processing circuits.

(a) Group count-down

When the transponder is not being interrogated,
10VT4 1s non-conducting. No voltage is therefore
dropped across 10R18, and 10C7 and 10C24 are uncharged.
As interrogations commence, a fraction of the output
pulse at 10VT2 collector is applied, via 10C6, to the
base of 10VT4, which causes 10VT4 to conduet for pulse
duration. Capacitors 10C7 and 10C24 charge up to the
peak amplitude of the input pulse, and between pulses
discharge through 10R18.

The time constant of 10R18, 10C7 and 10C24, is large
compared with the pulse duration, so a series of saw-
tooth waveforms is superimposed on the d.c. drop across
10R18 developed as 10VT4 conducts. The potentlal across
10R18 is fed to the base of the emitter-follower 10VTS,
the emitter of which is connected to 10D8 anode.
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Increase of the lnterrogation rate causes the
positive d.c. potential across R18 to rise until the
back-bias across 10D8 is exceeded. The potential
at the base of 10VT6 'is thus raised and 10VT6 starts
to conduct. The potential of 10VT6 collector previously
resting at +0.5 V, the forward potential drop across
10D12, now commences to go negative, taking the common
output line with it. The maximum negative potential
to which the common 1line can fall is fixed by zener
diode 10D11 at -10 V. Potentiometer 10RV1 is normally
set so that the transponder commences to count down
at nominally 1450 pulse groups per second.

(b) Sidelobe suppression rate limiter.

The output from the suppression generator, which is
driven by both the two and three pulse circuits, is fed
to 10C5 from QVT15 collector. Negative-going input
pulses, fed via 10C5, are used to charge 10C9 which is
connected in the emitter circult of 10VI'7. Increase
of the sidelobe suppression rate develops an increasing
negative potential across 10C9. When this potential
exceeds the reverse-bias of the emitter/base Junction
of 10VT7, 10VD7 starts to conduct, resulting in a more
negative potential at the collector. As 10VT7 collector
is connected to the common output line, this negative
potential is fed to the desensitisation portion of the
video processing circuits to reduce the gain of the
receiver. 10D11 limits the negative excursion of the
potential as for the group count-down circuits. 10RV2
is normally set to desensitive the receiver when the
rate of generation of suppressions exceeds the nominal
3,000 per second.

(¢) Over-interrogation.

Resistor 10R26 is connected to 3R2 in the power unit,
which in turn is connected between the earthy end of the
e.h.t. transformer secondary winding and earth. The ripple
waveform developed across 3R2 increases with the current
in the secondary winding. This waveform charges 10Cl1l3
via 10R26 and 10D13 and causes a negative potential to
be developed across 10R28. As the reply rate increases,
the transmitter oscillator and r.f. amplifier draw addi-
tional current, which in turn increases the negative
voltage across 10R28. When this voltage is sufficient
to overcome the reverse bias of the base emitter Jjunction
of 10VT8, 10VT8 starts to conduct.
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As 10VT8 collector is connected to the common output
line, this negative potential is fed to the desenti-
sation portion of the video processing circuits to
reduce the gain of the receiver. 10RV3 is normally
set to desensitise the receiver when the reply rate
exceeds nominally 2300 reply pulses per sec.

(a) Low sensitivity

As mentioned previously the volt drop across 10D12,
bilassed in the forward direction by 10R29, holds the
common output line at approximately +0.5 V when no
desentisation bias is being produced. 10R4 and a
LOW SENSITIVITY ON/OFF switch enable the sensitivity
of the receiver to be decreased from the normal value.
When the switch is set to the ON position, the wiper
of 10RV4 is earthed, and the potential on the common
output line falls to just below earth potential. By
adjustment of 1ORV4 the sensitivity may be reduced
by 5-40 dB, but is normally set to give a reduction in
gain of 12 dB.

(e) Tnitial desensitise delay.

This additional circuit, which is connected to the
receiver desentisation bias line, prevents the trans-
ponder replying to interrogations for a period of
approximately one minute after switching on. The delay
time 1s necessary to allow the transmitter valve heaters
to 'warm up' before the transmitter is operated.

Transistor 10VT16 is connected to produce constant-
current charging of capacitor 10C27. The charging
current passing through 10R59 produces a potential drop
which holds the base of 10VT17 less negative than its
emitter. The charging current now flows through the
emitter/base junction of 10VT17, and the transistor
conducts through zener diode 10D11l. Thus during charging
period the current through 10D11l produces a 10 V negative
bias for the receiver desensitisation circuit.

After a period of approximately one minute, 10C27
becomes fully charged and current ceases to flow through
the emitter/base junction of 10VI17. Transisistor 10VT17
is thus switched-off, removing the bias developed across
10D11. The receiver is no longer desensitised and the
transponder may operate normally.

When the power units are switched-off, 10D22, and
the now forward biassed collector/base junction of 10VT16,
provide a discharge path for 10C27.
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A, Delay line drive

(1)

(2)

The delay line drive circuit is triggered by a positive-
going pulse from the common gate line which is fed to the
base of 14VI13, Emitter-follower 14VI13 drives the auxiliary
delay line 14L2-L5, 14C21-25, and the output from 14VT13
emitter arrives at the base of 14VI14, via 14C19 and 14R72
0.25 us later. This delay is necessary so that pulses derived
from the timing oscillator coincide with the gate pulses
produced by 14VI13., The output from 14VI13 is also used to
trigger the suppression generator, and thus suppressions are
generated 0.25 us before replies are triggered. 14VP14 ampli-~
fies the auxiliary delay line output to give a fast leading
edge to the output pulse at the collector. The output pulse
is differentiated by 14C16 and 14R42 and fed to the base of
14VT15 via 14D12. Transistor 14VI15 forms one half of a
monostable trigger circuit, which produces the drive pulse
for the main encoder delay line, of 22V amplitude and 0.9 us
duration.

4 With no input, 14VT15 and .
14VT416 are non-conducting. A negative-going input pulse

at 14VT15 base causes 14VT15 to conduct, producing a positive-
going pulse at the collector. The collector of 14VT15 is
coupled to the base.of 14VL16 via 14D13, 14C18 and 14R46, and
thus the pulse from 14VT15 switches on 14VT16. TFeedback of
14VT16 output to 14VP15 base is via 14R43 and 14C17, and the
zener diode 14D24, so conventional monostable action follows.
Zener diode 14D24 and the diode 14D23 limit the positive
excursion of the pulse at 14VT15 collector to ensure that
14VT15 will not saturate. This has the effect of reducing
the storage time of the transistor. The pulse duration at
14VT15 collector is determined by the time constant of 14C18,
14R44 and 14R46, Diode 14D13 isolates 14C18 and 14R44 from
the collector circuit of 14VIP15 allowing 14C18 to discharge
through 14R44, and also 14VT15 collector potential to fall
freely. Diode 14D14 prevents the base potential of 14VT16
from exceeding the maximum safe reverse emitte:/base voltage.
Output pulses are fed via 14C15 and 14C41 to the input of
the encoder delay line 1DL2,

B, Encoder delay line, and code selection gates

(1)

Pourteen tapping points are provided on the encoder delay
line; the delay between each point and its neighbour is 1.45
us. An additional tap provides a total delay 24.65 us.
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The line is terminated by resistor 11R98. To reduce the
loading effects, tappings 1-13 are connected to emitter-
followers; taps 14 and 15 are connected directly to diode
selector circuits (11D37; and 11D39). Due to the >
attenuation of the line, progressively reduced outputs are
normally obtained at each tapping point. Compensation for
this attenuation is provided by a potentiometer network in
the emitter circuits of each of the emitter followers,

A positive-going pulse, 0.9 ps in duration is fed to the
input terminal of the delay line from the delay line drive
circuit. Output pulses, appropriately delayed are fed to the
enitter followers. The outputs of the emitter followers
feed the diode selection gates. The code pulse train consists
of the following:

(1) A framing pulse (F1)

(ii Six code pulses (C1, A1,02,A2,C4 and A4)
(iii Code pulse (X)

iv Six code pulses (B1,D1,B2,D2,B4,D4)

(v) A framing pulse (F2)

(vi) An identity pulse (IDENT)

(a) Framing pulses F1 and F2.

These pulses are produced for each code pulse train,
and they function as marker pulses. F1 is the zero
time pulse, and F2 the 20.3 ps marker. F1 (the delay
line input pulse ) is fed via diode 11D40 to 11R101
and then to the base of 11VP19., Similarly ¥2 is fed
from the 20,3 us tap via 11D37 to 11R101 and then
11VT19., Transistor 11VI'19 forms part of the OR gate
11vr16, 11ve17, 11vT18, 11VP19, the output of which
is used to drive the timing pulse gate circuits.

NOTE The F1 and F2 pulses are not gated by the mode
gates and thus appear on any pulse train
irrespective of the reply mode (A/B, C or D).

(b) Code pulse (X)

This pulse is not required at the present time, but
the emitter follower and selection gates for lines
C and D are provided.

Dec. 82 (Amdt. 14)
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The identity pulse

The identity pulse occurs as the last pulse of the
train and is derived from the 24.65 ps tap on the
delay line. On mode A/B, the identity pulse is
selected by the IDENT button on the control panel,
which allows the IDENT pulse to appear on the mode
A/B line via, 11D39 and 11C37. This is achieved by
removing a back-bias on 11D39 which normally blocks
the passage of the 24.65 ns pulse. The back-bias is
removed by a pulse from the IDENT button/honostable.
For mode C the IDENT pulse is fed to the mode C line
only if the D4 pulse is selected. No identity pulse »
can be transmitted on mode D.

Code pulse selection

Each emitter-follower feeds three diode selection

gates, corresponding to modes A/P, C and C, the gates
being primed by operation of the code selector switches.
Considering 11VT1, an output pulse at its emitter is
fed to the anodes of diodes 11D1, 11D2 and 11D3. When
the code pulse fed through 11VI'1 is selected by the
selector switch, the back bias on the diodes, provided
by the +24 V supply, is removed. Pulse 1 of mode A/B
train is selected. by éarthing the junction of 11R25

and 11R26 through the selector switch, allowing the
positive-going code pulse to pass via 11D1 to the mode
A/B line. The selection of a further 11 pulses is
performed in a similar manner, by earthing the junctions
of resistors in configuration identical to those of
11R25 and 11R26. Thus any combination of a possible 12
pulses may be selected and fed via the common line to
the base of 11VT13,

Mode C pulses are selected in g similar manner but the
biassing resistors connected to the +24 V line for

mode A are included in external filter circuits. These
filter circuits are necessary to remove noise and
spurious pulses on the control lines from the altitude
measuring equipment which provides the mode C code pulse
selection. The pulse train on the common line is fed
to 11VP14. The pulse train for mode D is selected in a
similar mammer to mode A/B, and the common line feeds
11vT15.
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AND gates

The pulse trains on the common lines are fed to 11VTP13
11VT14 and 11VT15, three emitter followers. Each of these
transistors is reverse biassed by a voltage derived from the
~-10V rail and zener diode 11D41. This bias voltage (3.3 V)
ensures that the emitter followers are cut-off between code
pulses, and that the code pulses are sharply defined. It
also eliminates the possible transmission of spurious code
pulses, generated by delay line reflections or pick up,
which might occur under fault conditions.

Output pulses from the emitter-followers are AND gated with
mode selection pulses produced by the mode gate pulse generators
in the decoder. For example, if the transponder is interrogated
on mode A/B, a 30.0 us pulse is fed to the gating diode 11D43; the
pulse train is fed to 11D42. The resulting output of the AND
gate is fed to the base of 11VI16. Mode C and mode D pulse train
are similarly passed by the AND gates 11D44, 11D45 and 11D46,
11D47 and fed to 11VI17 and 11VT18,

Coarse gate

Transistors 11VI16, 17, 18 and 19 (for F1 and F2), have a
common collector load 11R121 and thus form an OR gate. Normally
the -10 V line provides bias via 11R117, 118, 119 and 105, that
holds the transistors switched off. The positive-going input
pulses, from the AND gate and the OR gate, switch on the tran-
sistors, and provide negative-going output pulses. Thus the
pulse train on any selected mode is passed to 14VI'10 in the
timing pulse gating circuits.

Timing oscillator

Transistors 14VI2 and 14VT3 are connected in a modified
Colpitts oscillator (frequency 690 Kc/s) which is prevented
from oscillating by the damping effect of 14R4, connected
across the oscillator tuned circuit via 14D3. When a positive
going input pulse from the common gate ocutput in the decoder
is fed to the base of 14VT1, the transistor is switched on,
and the potential at the junction of 14D26 and 14R4 rises.
Diode 14D3 is then cut-—off and the damping effect of 14R4 is
removed from the tuned circuit. As 14R4 is connected to the
-10 V line, the sudden virtual disconnection of this resistor
causes the first oscillation in the tuned circuit to be
positive-going. During positive-going peaks, feedback is
applied via 14D4 and emitter follower 14VT3 to the junction
of 14C4 and 14C5, to maintain oscillations. (Fig. 8 (a)).



(a)I4 VT2 EMITTER

OSCILLATOR OUTPUT
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FIG.8 IDEALISED TIMING OSCILLATOR WAVEFORMS
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(2) Whilst the transmitter is in the STANDBY condition, no
replies are required and 14VT23 is used to prevent operation
of the timing oscillator. At STANDBY the earth connection
to 14R70 is not made and 14VT23 is cut-off by bias from the
+10 V supply. 14VT23 collector is held at approximately
-10 V via 14R68 and 14R73 and 14D19 conducts. The tuned
circuit is now damped by 14R73 through 14D19, and oscilla~
tions cease. 14VT23 collector potential at STANDBY is also
used to inhibit the operation of the suppression generator,
and to prevent external triggering by way of 14D21 in the

" timing pulse gate circuilts.

(3) The output of the timing oscillator is fed to 14VT4 a
buffer emitter-follower, from the emitter of 14VT2. From
the emitter of 14VT4 the output is fed +wia 14R10 and 14C8
to the base of 14VT5. The base/emitter diode of 14VT5 clips
the top of the negative half-cycles, and diode 14D4 clips
the positive-half cycles, and maintains the waveform approxi-
mately symmetrical about earth. 14VT5 amplifies and inverts
its base input, and feeds pulses to the differentiating net-
work 14C9, 14R14. (Fig. 8 (b)).

(4) The differentiated output from 14VT5 is fed to the base
of the amplifier 14VT6. (Fig. 8 (¢)). Negative feedback
developed across 14R16 in the emitter circult of 14VT6
effectively increases the input impedance presented to the
differentiating network, and reduces the drive required from
14vT5. Negative~going pulses at 14VT6 collector are coupled
via 14C10, to the base of 14VT7. Transistor 14VI7 amplifies
and inverts the pulses and a positive-going output is fed to
14VT10 in the timing pulse gating circuits. (Fig 8 (d)).

(5) The positive~going leading edges of the waveform at 14VT7
collector correspond in time with the maximum negative slope

of the timing oscillator waveform at 14VT2. Since the oscilla-
tions in the timing oscillator start in the positive direction,
the first negative maximum slope occurs after about one half-
cycle. The auxiliary delay line, 14L2-15, 14C21-C25 in the
encoder delay line drive circult is used to compensate for this
half-cycle delay. Thus the pulses from the timing oscillator
and those from the encoder gates coincide at 14VTiO0.

F. Timing pulse gates

(1) At the input to 14VT1l0, the negative-going code pulses
from the coarse gate (Fig. 9 (b)) and AND gated,by means of
a resistive gate, with the positive~-going coincidence timing
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pulses from the timing oscillator (Fig. 9 (a)). With no

output from the coarse gate, the output line is at a potential
of +10 V, and so is the emitter of 14VT10. As the base of
14VT10 is held at +7 V, the transistor is cut-off. When output
pulses from the coarse gate lower the potential of 14VT10
emltter to earth potential, positive-going timing pulses

switeh on 14VT10. It is important to note:

(1) The input from the coarse gate is negative-
going.

(ii) The input from the timing pulse generator is
positive-going.

(11i) Transistor 14VT10 amplifies and inverts signal

(11).

 The negative-going pulse train from 14VT10 collector
(Fig. 9 (c)) is differentiated by 14C14 and 14R31 and fed to
one input of the OR gate 14D8, 14D9 (Fig. 9 (d)). The other
input to this gate is obtained from 14VT22, which is fed
from an AND gate, 14D21, 14D22.

(2) In order to trigger the transmitter from a separate source,
an input may be fed to the TRANS TRIG socket, which by-passes
the transponder receiver and decoding circuits. Before the
arrival of these input pulses, diode 14D22 is conduc*ting, and
14VyT22 is cut-off. The negative-going input pulses switch on
14vT22 and the collector output is differentiated and fed to
the OR gate 14DR, 14D9. If, however, the equipment is in the
STANDBY condition, the negative potential from the collector
of 14VT23 in the timing oscillator control circuit holds
14D22 cut-off via 14D21, and no input pulses may pass to
14vT22,

3) The output of the OR gate 14D8, 14D9 passes to l4VT21, an
' emitter follower, which feeds the negative-going pulse train
to the sub-modulator ecircuit via 14R61, 14C33 and the isolating
diode 13D1T7.

G. Sub-modulator

(1) The sub-modulator monostable consists of three transistors,
14vT17, 18 and 19. With no input, 14VT17 is bottomed, and
its collector potential is approximately +22 V. 14VT17 base
potential is also near +22 V. Transistors 14VT18 and 14VT19
are held cut-off by the bias potential at 14VT17 collector via
14R55 and 14R34, The modulator transistor, 2VT6, is
held cut-off, presenting a high impedance between the emitter
of 14VT20 and earth.
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(2)

(3)

(%)

(5)

A negative-going input pulse at the base of 14VT18
(Fig.10 (a)) switches on 14VT18 and 1°VT19, and positive
going output pulses are produced at the collectors. The
output of 14VT19 controls the modulator transistor, and this
output is also fed back, via 14D10 and 14C27 to the base
of 14VT17, switching 14VT17 off. The output of 14VTi8 (Fig.
10 (b)) is differentiated by 14C30 and 14R59 and switches
of f 14VT20, so that the effective voltage swing at the input
of the modulator transistor is from zero volts to +2 or 3 V.

The width of the output pulse is determined by conventional
monostable action and 1s dependent upon the time constant of
14c27, 14R53 and 14Rve. (Potentiometer 14RV2 is adjusted
during setting up for correct pulse width and then locked-
no adjustment should normally be performed during service).

It should be noted that provided the width of the input pulse
for the monostable is of sufficient duration to overcome the
inherent delay of the monostable transistors, the conventional
monostable action follows regardless of tre input pulse.

At the end of the operational period of the monostable,
14VT17 is again bottomed, and 14VT18 and 14VT19 are switched
cff. The negative-going wuveform at the collector of 14VT18
is differentiated by 14C30 and 14R59, and 14VT20 conducts
once more. The purpose of this latter operation is to speed-
up the switch-off of the modulator transistor. 2VIG is a
power transistor and considerable hole storage exists when
it is switched off. With 14VT20 conducting the modulator
transistor 2VT6 quickly switches off via the low impedance
of 14VT20 to the -10 V line (Fig. 10 (c)).

Diode 14D16 protects 14VT20 from excess reverse emitter/
base bias voltages. 14C29 1s a 'speed-up' capacitor in the
cross-coupling of the monostable circuits. 14C31 also is
a 'speed-up'! capacitor enabling 14VT19 to quickly establish
base current in the modulator transistor. 14R60 limits the
base current during the switch-on time of 2VT6.

Encoder ancillary eguipment

A.
(1)

IDENT pulse hold-on circult

This circult enables the IDENT pulse to continue to be
transmitted for a period of 6-30 seconds after the IDENT
button is pressed. Transistors 14VT8 and 14VT9 are connected
in a monostable multivibrator circult with 14VT9 normally
cut-off, and 14VT8 held conducting by the resistor chain
14RV1, 14R23 and 14R22,
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Operation of the IDENT button causes the collector of 14VT9
to be earthed and 14D7 to conduct. The fall in potential
is passed via 14Cll and 14C12, to cut off 14D6. 14VT8 is
also cut off, and the rise in collector potential is passed
via 14R20, to the base of 14VI9. Transistor 14VT9 conducts
heavily, holding the collector potential just above earth.
Thus the negative pulse supplied to the diode 11D39 via
11R97 in the code selection circuits when the IDENT button

is pressed, remains present after the button is released.

(2)  Capacitors 14C1l and 14C12 discharge through 14RV1 and
14R23 until the potential at the Jjunction of 14Cll and 14R23
rises sufficiently for 14D6 to conduct once more. 14VT8 will
switch~-on, and 14VT9 switch-off, returning the circuit to its
stable state. By varying the resistance in the discharge
circuit for 14C11 and 14C12, 14RV1 controls the duration of
the negative pulse at 14VT9 collector.

9. Transmitter

The transmitter includes two cylindrical cavities which are gold
plated for reliable performance and long life. One cavity contalns the
oscillator valve V2, and the other the buffer amplifier valve V1.

A. Oscillator and Modulator.

- ~

(1) The oscillator valve 2V2 is connected in a grounded-grid
circult, which is constructed around a quarter wavelength
coaxial cavity. One end of the cavity is short-eircuited,
and the other is terminated by the anode-grid capacitance of
2Va. Four symmetrically spaced loops in the cavity provide
positive feedback to 2V2 cathode. Tuning is effected by means of
a coaxial trimmer, which appears as a small lumped capacitance
across the cavity. The output is taken from an inductive loop
coupled to the cavity. Compensation for changes of valve
anode-grid capacitance with temperatures, which would cause
frequency variations, is provided by two bi-metallie strip
capacitors in the anode-grid cavity.

(2) Modulating signals from sub-modulator circuits in the
encoder are fed to the base of 2VI6 (Fig.ll(a)). When no
input is present, this transistor is cut-off, and 2vV2 is
held non-conducting by the bias on its cathode. This bias
voltage is derived from the 4100 V supply and is stabilized
at 68 V by 2D5. Positive pulses arriving at 2VI6 base cause.
2VT6 to conduct (Fig.ll (b)) and 2V2 cathode potential to
fall. 2V2 conducts and oscillates until the end of the input
pulse, (Fig. 11 (c)) when 2VT6 is cut-off once more, and bias
is again applied to 2V2 cathode. During oscillation period,
the current in 2V2 is limited by 2R13; 2R14 limits the current
taken from the +100 V line by 2VT6.
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B. Amplifier

(1) The amplifier stage is similar in construction to the
oscillator, except for the omission of the feedback loops
and temperature compensating capacitors. As well as ampli-
fying the R.F. signal, this part of the circult acts as a
buffer between the antenna and oscillator, preventing
frequency ‘pulling' of the oscillator.

(2) Bias for the amplifier valve, also derived from 2D5 line,
holds 2V2 non-conducting until an R.F. pulse arrives at the
cathode. The e.h.t. supply for both the amplifier and
oscillator valves 1s fed through a band-stop filter which
acts as an R.F. choke.

(3) R.F. signals from the oscillator stage are fed to the
cathode of 2V1 via 2037, and the amplified output (Fig.ll
(d)) 1is coupled to the T-junct’.on by means of an inductive
loop. A second output 1s fed to the transmitter self test
circuits through the detector diode 2D4. This output
(Fig.11 (e)) is approximately 20 dB below that fed to the
antenna.

10. Self Test

A. P.R.F. Generator

(1) Transistors 13VT1 and 13VT2 are connected in a 500 ¢/s
-multivibrator cilrcuit, the operation of which is inhibited
when the test switches are in thelr OFF positilons. Zener
diode 13D1 is then conducting through 13R2, and the potential
at the Junction of 13D1 and 13D3 1is approximately ~L14 V.
13D3 is also conducting, holding 13D4 and 13VT2 cut off.

(2) - Switching either of the test switches earths the anode of 13D1
raising the potential at the Jjunction of 13Dl and 13D3 to
+5.6 V. Diode 12D3 is now cut~off, allowing the circult to
operate as a normal multivibrator at a frequency of 500 c¢/s.
The inhibiting line from 13Dl i1s also used to control the
inhibit gate in the re-trigger amplifier circuit.

B. Oscillator Trigger

(1) The output of the 500 ¢/s p.r.f generator is fed via a
differentiating circult 13C3, 13R9 and diode 13D5, to the
base of 13VT3. Transistors 13VI3 and 13VT4 form a monostable
eircult with both transistors initially cut-off.
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FIG. 1. IDEALISED TRANSMITTER WAVEFORMS
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Diode 13D5 isolates the differentiating circult from 13VT3.
Negative-going spikes cause 13VTJ to start conducting. The
rise in 13VT3 collector potential 1s passed via 13D33, 13C5
and 13R14 to the base of 13VT4. Transistor 13VI4 now starts
to conduct and fall in collector potential is fed back to
13VT3 via 13R12 to hold 13VT3 ‘on'. '

(2) Capacitor 13C5 now charges through 13R15 until the potential
at the base of 13VT4 falls sufficlently negative for 13VT¥
to cease conducting. The change in 13VT4 collector potential
is fed via 13R1Z2 to switch off 13VT3. The positive-going
pulse at 13VT3 collector, which has a duration of approximately
1l us, is fed to trigger the local osecillator. )

(3) Diodes 13D12 and 13D6 1imit the reverse voltages applied to
the bases of 13VT3 and 13VT4 respectively. Capacitor 13Ch,
connected across 13R12 speeds up the trailling edge of the output
pulse. Diode 13D33 ‘isolates the timing circult from the
collector of 13VT3. : .

C. Self test local oscillator

(1) Transistor 2VT4 1s connected as a crystal-controll oscillator
operating at 85.833 Mc/s. 2X2 controls the frequency of
oscillation by providing a tuned feedback path from the collec-
tor cireult to the base. The output from the oscillator tran-
sistors is fed via 2C26 and 2R27 to AT5. When the oscillator
is In the untriggered state, 2ZVI5 1s held cut-off by the bilas
derived from the collector of 13VT13 via 2R25 and 2R26.

(2) On receipt of the positive-going trigeer pulse from the
monostable circuit, 2VT5-is switched on. The output from VT4 is
amplified by 2VT5, operating as a non-linear amplifier. The
tuned circult 2C31, 2LT7 selects the second harmonic of the input
signal frequency, producing an output at 171.666 Mq/s.,

(3) From VI5 the output is fed to 2D3. Diode 2D3.is also
operating on its non-linear characteristic, producing harmonics
of the input signal frequency. The fourth harmonic is selected
by the 4 cavity band-pass filter circuit. 2L8 provides matching
between 2D3 and the filter circult, and 2VCl is used ¢o set the
amplitude of the self-test oscillator output.
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D, Re-trigger amplifier

(1) During self-testing, only single pulse interrogation is
used. To operate a mode coincidence gate the input to the
mode A/B gate is also fed through the re-trigger amplifier
to the spike eliminator circuit which drives the coincidence
gates. The output of the re-trigger amplifier is inhibited
during normal operation by the bias line derived from 13D1 in
the p.r.f. generator circuit.

(2) 13VT5 amplifies and inverts the pulse from the input to the
coincidence gate. The output pulse from the collector is fed
via 13C6 to 13D7. When the self test circuits are switched
off, 13D8 is conducting, holding 13D7 cut off and preventing
the passage of the pulse to the spike eliminator. Switching
to either test  position raises the potential at 13D8
cathode to +5.6 V, switching off 13D8. Diode 13D7 now conducts,
and allows the re-trigger pulse to pass.

E. Detected r.f. pulse amplifier

(1) The detected r.f. pulse from the transmitter eircuits is
fed to the base of 13VI6, an emitter follower via 13RV1.
The potentiometer 13RV1 is provided so that the amplitude of
the output pulse may be adjusted during setting up until the
minimum permissible output pulse will just pass the AND gate.

F. 2nd frame pulse amplifier

Yo

(1) To ensure that it is the F2 pulse that is used to trigger
the audio and visual monitor circuits, an output is taken from
the encoder delay line at the F2 position. This output is fed
through emitter-follower 13VT7 to drive one input of the AND
gate, via 13C9.

G. AND gate

(1) To provide a threshold voltage above which the amplitude
of the detected r.f. pulse must rise before passing through the
gate, zener diode 13D11'is conducting through 13R24. As
mentioned in the amplifier circuit description, 13RV1 sets the
amplitude of the output pulse at 13VT6 emitter so that the
minimum permissible pulse Just exceeds this threshold. The
input from the F2 tap on the encoder delay line ensures that
it is the F2 pulse that it is 'measured’ against the threshold
voltage.

Sect. 3
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H.

(2)

The output of the AND gate is passed to emitter-~-follower
1}VT8, and the pulse at the emitter is fed to the audio and
visual monitor circuits.

Audio and Visual Monitor

(1)

(2)

Transistors 10VI9 and 10VIM10 are connected in a monostable
multivibrator circuit similar to those used in the mode gate
generators, The circult is triggered by positive-going
pulses from the self-test circuit which appear, via 10015 and
10D15, at the base of 10VI9. The output of the circuit,
taken from 10VIN0 collector, consists of long pulses (approx.
25.0 us) which are fed to the base of 10VT11, via 10RVS,

From 10VIN1, an emitter-follower, the output is taken via
10C18 to an audio monitor where the pulses are used to
generate an audlo tone to indicate that the transponder is
replying,

The output of 10VI10 1s also fed, via 10C19 to the base of
10V 2. In the absence of an input signal, 10VIM2 1s not
conducting, and 10C20 is discharged. When a negative-going
input pulse arrives at 10C19, 10VIM2 starts to conduct, and
10C20 charges, via 10R45, further towards the -24 V line
potential, At the end of the input pulse, 10VI12 cuts off,
and 10020 starts to discharge through 10R4Y4, If the
repetition frequency of the input pulses 1is greater than
approximately 200 pulses per second, C20 will charge to a
greater potential with each successive input pulse. When
the potential across 10C20 1s sufficiently large to overcome
the zener diode, 10D19, 10C20 will discharge through 10R46,
10D19, 10D20 and 10R47, and 10VI13 will be cut off. As
10VIM3 and 10VT14 are connected as a monostable multivibrator,
each time the zener diode is overcome, 10VI13 will be cut off
and 10V 4 switched on for a period of approximately 3 seconds.
A portion of the collector voltage change, taken from the
Junction of 10R55, 10R56 is used to switch on 10VT15.
Transistor 10VIM5 switches the 27.5 V visual monitor supply to
the indicator lamps, 10VT15 is protected by 10D30,.

11, Control Wire Fllters
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On many of the wires connected to the pins of PLG from the
internal circultry of the transponder, extraneous pulses and
pick-up interference is possible, To prevent this
interference being passed to the control unit, and the other
equipment in the aircraft, filtering capacitors are connected
to the wires, adjacent to PLG. For the sake of clarity
these capacitors are not shown in Fig. 12, the circuit
diagram, nor is the tagboard shown as a separate unit in
Fig. 13, the interconnection diagram, A separate drawing,
Fig. 14, shows the filter circuits.
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12. Control Units S.S.R. 1601/2 and S.S.R. 1601/6.

A,

General

1601/2 and 1601/6 are electrically and mechanically interchangeable
but the layout is different (Plate 2). Both are fitted with transfer
switches for two-transponder operation but these are inoperative because
as installed they are strapped out internally. 1601/2 has a blanking
plate over the right-hand code window, so that only 64 codes may be used
but all switches and wiring are present.

Interconnections

Interconnections between the control unit and the transponder are
made via a 37 way connector on the control unit (PLOLl) and a 45 way
connector on the transponder (PLG). The interconnections are shown in
Fig.3 of Sect.l and the internal circuits in Figs.1l6 and 17 of this section.

Function Switch

(1) The function switch SO5 has 5 positions, OFF, STANDBY, A, B and
C/D. (in 1601/2 there are 6 positions C and D being separate). Wafer
SO5A is used for mode selection, SO5B(F) for STANDBY switching and
S05B(R) for ON switching

(2) With 505 set to OFF all power supplies to the transponder are
switched off. When SO05 is set the STANDBY PLO1/22 and thus PLG/22
are connected to earth via SO5B(F). Relay 4RLl1 operates and all
supplies are switched on. The receiver, however remains desensitized
for about one minute so that interrogations cannot trigger responses.
After this time the transponder is ready for operation except that the
timing oscillator is disabled.

(3) When S05 is set to any of the mode positions PLOl/22 remaing earthed,
meintaining the HT supplies to the transponder and PLO1/23, PLG/23
are earthed by SO05B(R). The tuning oscillator in the transponder will
now operate and responses will be transmitted.

(4) The interrogation mode to which the transponder to required to reply
is selected by setting SO5 to A, B or C/D (4,B,C or D on 1601/2).
Mode selection is achieved by earthing the mode selection wire from
the transponder on S05A, opening the selector gates of the required
mode. As mode C interrogations are automatically passed in the
decoder, no selection wire is necessary and the relevant contacts of
505 are left unwired.
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Code Selection Switches

(1) The selection of the information pulses to be transmitted in a reply
group is acheived by switches S01, S02, S03 and S04. Code pulse
~control leads from the selection circuits in the encoder are connected
to the control unit via pins 1-7, 15-20 and 28 on PLG (w1res B-P
inclusive) to the corresponding pins on PLOl.

(2) The B, C and D wires, (AL, A2 and A4 selection) are connected to
switch S01. Selection of any combination of the three pulses is
effected by S01, and the pasition to which SQ1 is set is shown in
an indicator window on the front panel of the control unit. The
number so shown is the 'thousands' digit of the reply code, reading
from left to right.

(3) The nine remaining pulses are selected in a similar manner by S02,
S03 and S04. The positions to which the switches are set are shown
in indicator windows on the front panel of the control Unit. Numbers
showvn are the 'hundreds', 'tens' and 'units' terms respectively,

- reading from left to rlght.

(4) If the code selection switches are set to 8888, PLO1/33 is earthed
via S04B. - This is the remote keyer position, and is included to
provide facilities for the application of remote automatic code
selection, which may be a future requirement of the system. The
selection of 8888 glso renders the normal code selection system
inoperative.,

Emergency code selection

The reply code 7700 may be used by setting the code switches. An
automatic device to over-ride any other setting of the code switches is
envisaged but has not yet been introduced.

IDENT button

The IDENT switch is a toggle switch ( in SSR 1601/2 it is a button
concentric with the left hand code selector switch). When the switch is

operated PLO1/14 and PLG/14 are earthed, causing the identity pulse to

be transmitted on mode A/B (see para.8A(1)). A monostable circuit included
in the encoder causes the identity pulse to be transmitted for a variable
period after the button is pressed. The exact hold-on time is dependent
upon the setting of 14RV1 (see para.8A(2)).

SELF TEST switch
The self test switch S06 is a push-to-make button (in S.S.R. 1601/2
it is concentric with the right hand code selector switch). When the
contact is made, PLO1/11 and PLG/11 are connected to earth, and the self
test 01rcu1ts are allowed to operate (see para. lOA)
Sect. 3
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H. Visual monitor lamp

The visual monitor lamp ILPO1, is mounted on the front panel of
the control unit, and provides visual indication of transmitter
operation. The brightness of the lamp may be controlled by twisting
the lamp bezel in its mounting.

J. Control illumination

The control unit is provided with two lamps, PLPO1l and PLPOZ2,
which illuminate the control markings and positions. A 28V d.c. supply
for the lamps is fed to the control wnit via PLP1/34 from an external
source, where on/off switching and dimming of the lamps may be con-
trolled. The lamps are accessible from the front of the control unit
for filter colour changes, and bulb replacement.

K. Altitude Reporting Switch

510, a single pole on—-off switch controls the altitude reporting
facility described in para.3.1(3). S10 earths PLO1/1, PLG(1)/1 and
PI1G(2)/1 when set to ON.

S.S.R. 1600/2 Power Units
A. Introduction

(1) Internal supplies for the transponder circuits are obtained from
two separate units; wunit 3 and umit 4. The various parts of the
supply circuitry are split between these units, as explained in the
functional description. The units are designed to operate with either:

(a) +27.5 V d.c. and 115 V a.c. nominal inputs
(b) +27.5 V d.c. nominal input

(2) In either case, the 27.5 V d.c. supply is used to operate relay
3RLA, and to supply power to the visual monitor lamps. Diodes 3D5 and
3D12 are included in the visual monitor supply to protect the circuits
from transient voltages on the 27.5 V d.c. line; when the 115 V a.c.
is switched on diode 3D14 is cut off and the 27.5 V d.c. is isolated
from the regulator; zener diode 3D13 protects the supply to the
regulator from transient voltages on the 115 V a.c. line.

B. Output Voltages
(1) The following outputs are obtained from Unit 4:

Sect.j
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+100V )
+ 24V )
+ 10V )
- 10V )
- 24V )
5.8V a.c. (Transmitter oscillator heater)
5.8V a.c. (Transmitter amplifier heater)

for the transistor circuits

(2) The e.h.t. supply required for the transmitter, nominally 1.7kV,
is obtained from transformer 4TS and rectified in Unit 3.

C. Supply Switching

(1) Setting the function switch on the control unit to STANDBY or
any of the mode positions earths 3Y4 via PLG22, and energises relay
3RLA. One pair of relay contacts connect the 115V a.c. supply to
the primary of 3Tl, and the other pair connect the output of OR
gate D6/D14 to the regulator.

Note In the STANDBY condition, the transponder circuits receive the
full power supplies, but no replies will be made to interrogation
signals. This is achieved by removing an earth connection from
transistor 14VP23 and 14VT25 in the timing oscillator control
circuit. This connection is correctly made when the function
switch is in any of the mode positions.

D. Circuit Operation

(1) Input Circuit

As shown in Fig.12-1A the output of 3T1 is rectified by 3D1-4
and smoothed by 3C2-4 to produce approximately 40V. With both the
a.c. and d.c. supplies connected, diode 3D14 is reverse biased, and
only the 40V is connected to the regulator via contacts 3RLA. If
the a.c. supply is not connected, or fails, 3D14 becomes forward
biased and the 27.5V is connected to the regulator via contacts 2
and 4 of relay 3RLA. ’

(2) The regulator circuit consists of voltage regulator 4ML1l, pass
element 4VT1 with 4VT2, and overcurrent regulator 4VI3. 4ML1 con-
tains a temperature-compensated reference voltage amplifier, an
error amplifier, an output transistor. and an output current
limiter. On the error amplifier pin 2 is the inverting input and
pin 3 is the non-inverting input. The output voltage of the
regulator circuit is sampled at 4RV1, and the reference voltage
developed at pin 4 is taken to pin 3. When the voltage at the
inverting input is below the reference voltage 4VT1l is switched on
and the regulator input voltage is applied through 4L1 to the load.
When the voltage at the slider of 4RV1 rises above the reference
voltage 4MI~1 turns off. The output voltage now falls at a rate
determined by 4Ll and 4C§/C4, and when it falls below the reference
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voltage 4MI~1 turms on again and the output again rises. It can be seen,
therefore, that the circuit works as a self oscillator, maintaining a
constant voltage, set by 4HV1l, across the load independent of input
voltage and output load. The purpose of 4D9 is to provide a return path
for the inductor current after 4VFl turms off. The inductor is large
enough to maintain a fairly constant current throughout the switching
cycle. This current is supplied by the input voltage source for part of
the cycle, whilst the inductor, supplying current through the diode, is
the source for the remainder. The nominal frequency of oscillation is
10KHz.

The circuit is protected against heavy current demands by the circuit of
AVT3 and 4R13. All the inverter current passes through 4R13 and an
increase of current causes 4VT3 to draw current from 4MIL1-1, and this
reduces the load current and therefore the current through 4R13. In the
case of an overload or short circuit 4VIP3 ensures the on to off time
ratio of the regulator limits the current at the input to less than one
ampere.

(3) Inverter

Transistors 4VT4 and 4VI5 are connected in a normal twin-transformer
inverter circuit. Transformer 4Tl is wound on square hysteresis loop
laminations to provide good switching waveforms, and 4D4 and 4R14 provide
a starting bias at switch-on. The inverter transformer 4T2 has a bifilar—
wound primary winding, half of which is wound on each limb of C-core
laminations, to reduce the leakage inductance.pp

(4) Supply lines

Five of the secondary windings on 4T2 are comnected to bridge
rectifiers to provide the supply rails for the transistor circuits. Two
windings supply the 5.8V a.c. supplies required by the transmitter valve
heaters, and the sixth winding provides the supply for the e.h.t. bridge
rectifier in Unit 3. Resistor 3R3 is included between 3Y7 and chassig,
to provide an increasing ripple voltage as the load produced by the
transmitter increases. This voltage is fed to the over-interrogation
circuits to reduce the sensitivity of the receiver when the transmitter
becomes overloaded.

Note If the function switch were to be set directly to any of the mode
positions, the full e.h.t. voltage would be almost instantaneously applied
to the transmitter valves. Damage to the valves could be produced if

"~ replies were triggered under these conditions. To prevent this, a delay
circuit is included in the receiver desemsitisation circuits which
prevents interrogations from triggering replies for a period of approxi-
mately one minute. The one minute delay allows the valve heaters to
'‘warm up' preparatory to transmitter operation.
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The following pages give the values and locations of the components on Fig.l2,
the S.8.R.1600 circuit diagram, and on Fig.12-1A, the S.5.R.1600/2 circuit diagram.

Four sheets comprise Fig.l2 and one sheet Fig.12A.
border, sheet 1 being numbered 10-19, sheet 2, 20-29 etc.

Bach sheet has a location
Fig.1l2-1A is an

alternative section of sheet 1 and has the letter A added after the reference

number, e.g. 10A, 11A etc.

Ref.

5R1
3R2
3R3

3C1
3C2
3C3
3C4

3D1
3D2
3D3
304
3D5
3D6
3D7

3D9

3D10
3D11
3D12
3D13
7D14
3D15

3RLA

3T1

Loc

E17A
H16A
L11A

E18A
GlsA
H18A
H18A

F17A
F17A
F18A
F18A
H17A
G17A
L10A
Lioa
L10A
110A
Gl6A
H17A
H18A
G17A
G17A

G16A

E18A

Value

150
22
560

0.05u
82u
82
82

15415
15415
18415
18415
IS5033
15415
HSC4
HSC4
HSC4
HSC4
15115
15115
IS5056A
IS415R
15113

Dec. 82 (Amdt. 14)

D

Ref.

ARL
AR2
AR3
ARA
AR5
4R6
ART
4R8
AR9
4R10
4R11
AR12
AR13
4AR14
4R15
AR16
ARLT
4AR18
AR19

AR26
4R27
4R28
AR29
4R30

4C1
4C3

Loc

CliA
Cl2A
Bl2A
Cl2A
Bl4A
Bl3A
Cl3A
Cl4A
Di2A
D16A
E12A
F16A

F16A

Flaa

- F16A -

G14A

G15A

H14A
HL54

K1la
K12A
K13A
K14A
K154

Ciza
D15A

e |

Value

100
3.3K
470
220
1K
M
82
470
3.3K

120 or 150
7.5

R

Ref.

4C4
AC5

4RV1

ATl
472

411
412

4VT1
AVT2

" 4vT3

AVTA
4VT5

AML1

4D1
4D2
AD3
414
415
AD6
417
418
419

Loc

E154A
F154

D13A

F14A
J14A

D1la
F1lA

Clla
Cila
E15A
H14A
H15A

C13A

Cl4A
€134
E134
Gl4A
G144
G154
H14A
H15A
D16A

* BUY 18S on replacement.

Value

120u
.68y

1X

400pH
100pH

2N3791
2N3243
2n2484
BU128 *
BU128 * ®

SN52723L

Is111
ISs1li
IS111
Is111
Is111
I5111
IS6056A
IS60564A
IN3881
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Ref. Loc Value Ref. Loc Value Ref. Loc Value Ref. Loc Value
2R1 F11 6.8k 2D4 P12 IN3065 406 C15 N 4RL1 B17
2R2 F1ll 1.8k 2D5 K15 155068 4C7 D15 22U
2R3 F10 820 2D7 K10 IN21E 408 D16 2.21 4501 AlS
214 Fl1 51 4C9 C16 50u
2R5 G12 100 2L1 FlO) 4C10 D16 4Tu 5R1 716 39k
2R6 Gll 1k °2L2  G10) EE 4C11 D16  22u 5R2  H17 330
2R7T Gl2 470 2L3% HlO) %ARTS 4C12 C12 S5u 5R3 J17 270
oR8  Gl1 3.3k oL4  J11) [-on 5RA K17 270
2R9 H11 15k 2L9 L12) 4VT1 D13 0Cc22 5R5 L17 330
2R10 Hiz2 100 2L10 L12) 4vT2 D14 0c22 5R6 Mi7 330
2R11 H11 22k 2L11 M12) 4VT% D15 0c22 5R7 N17 %30
2R13 K13 22 2L12 M12) 4VT4 D16 0cz22 5R8 P17 %30
2R14 K13 1k 5R9 G15 2.2k
2R15 K12 4.7k 2X1 F1l 90. £33 4D1 B17 I5111 5R10 H15 1.8k
2R17 J11 5x1M Mtz 4D2 B17 I5111 5R11  J15 2.2k
2R30 G11 15k 4D3 B18 155033 5R12 X15 2.2K
oR32 P35 100 # 2J1  Ql2 4D4 Cl2  IS11l 5R13 IL15 2.2k
2C1 Fl1 4.7p 2Jd2 K13 4D5 Cl3 I5111 5R14 M15 1.5k
2C2 Fl1 25p 2J3 113 4D6 c12 15111 5R15 N15 2.2k
2C3 F10 1000p 2J4 X1i2 AD7 Cl3 I5111 5R16 P15 1.5k
2C4 P11 4.7p 4D8 D13 5224C 5R17 Gl4 470
2CH Fll 1000p AR1 B10O 15C 4D9 Cl3 I5111 5R18 .J14 470
206 Gll Ap 3R2 D11 27C 4D10 Cl4 15111 5R19 L14 820
2CT Gl1 1000p 4D11 C13 15111 5R20 N14 820
2C8 Gl1 1000p 3C1 B10 047 4Dl2 Cl4 Is111 5R21 Hi4 51
2C9 G111 100p 4D13% D14 5Z10C 5R22 K14 51
2C10 G1l1 1000p 3D1 C10 HSC4 4D14 Cl4 Is5111 5R23 M4 51
2C11 Hil 1000p 3D2 Cl0 HSC4 4D15 (€15 I5111 PR24 G14 51
2012 H11l 3.9p 3D3 C10 HSC4 4D16 C14 I5111 5R25 H14 51
2013 H11 22p 3D4 C10 HSC4 4D17 C15 15111 5R26 J14 51
2C14 L12 100p 4D18 D15 5Z10C 5R27 K14 51
2C15 Ll12 100p 371 B10 4D19 (15 15111 5R28 L14 51
2016 Jl1 0.25u 4D20 (16 IS111 5R29 Ml4 51
2C17 M?2 100p 4R1 B17 22 4D21 (€16 IS111 5R30 N14 51
2018 Mi2 100p AR2 B14 150 D22 (16 ISs111 5R31 Q14 3.3k
2C19 K13 6.8y 4R% Cc12 2.2 4123 €16 15111 BR3%2 Q15 2.2k
2020 K13 1000p AR4 Cl3 2.2 4124 D16 5224C 5R3%3%
2C33 Fll 1000p 4R5 D13 3.9k 4125 C12 15113 5R34  J17 8.2k
2C34 Fl2 1000p 4R6 D14 1.5k 4AD26 (12 I5113% 5R35 J17 8.2k
2037 M12 100p 4ART C14 5.6 4D27 Cl2 15113 5R36 K17 8.2k
AR8B D15 3.9k 4D28 (€12 151153 5R3T L17 8.2k
2VT1 Fll 215918 4R9 D16 3.9k 5R%8 M17 8.2k
2VT2 Gll 2N918 4R10 C15 5.6 471 D12 SR39 N17 8.2k
2VT3 H1il1 2N918 4R11 C11 22 432 D16 5R40 H17 8.2k
2VT6 K13 2N3891 43% T3 5R41 G19 %.5k
4C1  Bl4  .047u 434 D14 S5R42 G18 10k
2V1 M12 ML7815 402 C1l3 50u 435 Di1 5R4% K18 15k
2V2 Ll2 ML7815 4C3 dl3 224 5R44 M18 15k
4C4 C14 4Tu AT1 B14 5R45 P18 15k
2D1 H1l IN3065 4C5 D14 22U 5R46 118 2.2k
Sect.3 Dec.82 (Amdt.14)
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Ref Loc
5R47 M18
SR8 P18
5R,9  L18
5R50 N18
5R51 L17
5R52 P17
5R53 Q17
S5R54 M18
5R55 P17
5R56 P18
5C1 F16
5C2 G16
5C3 H16
5Cl, J16
5C5 K16
5C6 L16
5C7 M16
5C8 N16
5C9 P16
5C10 G14
5C11 Hi4
5C12 H14
5C13 BERN
5C1L . K1,
5C15 L1y
5C16 N1L
5C17 P1y,
5c18 Fl4
5C19 Gl4
5C20 J1L
5C21 L1y
5C22 N14
5C23 H16
ALY
Apr.1966

Value

3.3k
1k
51
51
2.2k
2.2k
2.2k
1.5k
18k
820

1000p
1000p
1000p
1000p
1000p

Ref

5C24
5C25
5C26
5C27
5C28
5¢29
5C30
5C31
5C32
5C33
5C3),
5C35
5C36
5C37
5C38
5C39
5CL0
5C41
5C42
5CL3
5C1A
5C45
5CL6
5C47
5CL48
5CL9
5C50

5VT1
5VT2
5VT3
S5VTL,
S5VT5
5VT6

Loc

J16
K16
L16
M16
N16
P16
H16
J16
L16
P16

K18
M18
P18
L18
N18
N18
J19

M18
P18

M15

P15.

K16
N16

F15
G15
G16
J15
J16
K15

wmé. .

Value

1000p.

1000p
1000p
1000p
1000p
1000p

Ref

5VT7

5VT8

5CT9

5VT10
5VT11
5VT12
5VT13
5VT1L
5VT15
5VT16
5VT17
5VT18
5VT19

5D1
5D2
5D3
5Dy
5D5
5D6

5L1
5L2
5L3
5Ly
5L5
5L6
5L7
5L9
5L10
5L11

5RV1

Loc

K16
L15
L16
M15
M16
N15
N16
P15
P16
K18
M18
Q18
Q18

K17

P17
K18
P18
K18

F16)
G16)
G16)
J16)
K16)
L16)
M16)
N16)
P16)
117)
N17)

F17

Value

A160),
A1604
AL60)
A160)
A160),
A160)
A160),
A160)
A160L,
CéL
CéL
Cél
V15216/1

1Nz065
1N3065
1N3 065
1IN3067
1N3067
1IN3067

SEE
PARTS
LIST

10k

Sect, 3
Puge 53



Cossor Electronics Ltd.

8.S.R 1600
IDL1
IN A24
1 A2h
2 A25
3 A25
4 A27
5 A28
G A24
IDL2
IN A45
1 A45
2 B45
) cus5
4 D45
5 D45
6 EL45
7 Fi5
8 G45
9 HU45
10 H45
11 J45
12 K45
13 L45
14 45
15 M45
G F45
C. Filt
1y2 G48
1v4 B48
1v6 c48
1Y8 c48
1Y10 Di8
1vl2 E.48
1vi4 w48
1Y16 48
1v18 HA48
1Y20 J48
1y22 K48
1y24 148
1v26 148
1Y28 P47
1Y30 B47
1Y32 B47
1v34  cut
1Y36 D47
1Y38 E47
1Y40  F47
1v4e  gay
1v4y  HuT
1Y46  J47
1Y48  KAu7
1Y50 K47
Sect. 3

Page 54

INTERCONNECTION POINT PCSITIONS FOR FIG. 12.

1v52 LA4T7

Unit 2
2Yl Ql2
2y2 Q18
2Y4 K13
2Y9 N34
2Y10 Q30
2Y11 P30
2Y12 J35
2Y19 E19
2Y20 E19
2Y21 E19
2Y25 N34
SKT1 Qll
SKT2 P12
SKTI3 N12
ShI'lt K10
SKT5 Q34
PL2 P12

PL> N12 -

PL4 J10
PL5 N11
SKTR D19
SKTS D19
SKIT D19

Unit 3
3yl AlO
3Y2 All
3Y3 Ell

Unit 4
4y2l1 Al7
4yo2 A15
4y23 A14
4y31 A18
Lhy32 A1L
4y35 C18

Unit 5
5Y28 Q17

Unit 7
TYL A21
Y5 (€20
Y6 €23
7Y7 D23
7Y8 H23
7Y9 F28
TY10 F26
TY11l ¥25
7Y12 A25

- TY13 A25

TVIh  A2T
TY15 A28
7TY16 C24
7Y18 B2k4
TY19 E23
TY20 E23
7Y22 B20
7Y23 G235

Unit 8
8yl A3

8Y4  A30°

8ys J28
8Y6 = Fe8
8y7 J25
8Y8 F25
8Y9 F24
8Y10 J26
8vll F26
8Yl5 H36
8Y18 A34
8Y19 H35

Unit 9

9Y2 D39
oYk G39
9Y5 N39
oY6  J36
oyt AST
9¥l3 €39
9Y18 Q37

Unit 10
10Y1 N20
10Y3 P30
10Y5 J23
10Y8 N21
10Y10 J23
10Y11 H32
10Y12 F20
10Y13 123
10Y14 123
10Y15 Q21
10Y16 B24
10Y18 C24
10Y19 F20
10Y20 B24
10Y21 N30
10Y22 Q31

Unit 11
11v1 B48
11y2 B4B
11v3 C48

1174

11Y5

11Y6

11Y7

11v8

11Y9

11Y10
11v11
11v12
11Y13
11v14
11Y15
11v16
11v17
1118
11v19
11v20
11y21
11v22
11yY23
11v24
11v25
11Y26
11v27
11v28
11v29
11Y30
11v31
11Y32
11Y33
11734
11Y35
11Y36
11v41

. 1lvke

11743
11744
11745
11v46
1147
1IV48
11v49
11Y50
11v51
11y52
11Y53
11754
11Y55
11756
11Y57
11v58
11Y59
11Y60
11v61

D48
E48
P48
Gis8
H48
J48
J48
K48
.48
B4T
B4T7
cht
D47
E47
F4T
Gh47
H4T
Ju7
K47
K47
47
B48
cu8
D48
D48
E48
F48
H4E
H48
J48
K48
48
M48
Q45
N43
N43
P43
QU9
M43
Al5
BU4S
chs
D45
D45
E45
G45
H45
H45
J45
K45
45
N43
Mi5
45

11Y62
11763

P47
G48

Unit 12

12Y3
12Y5
12v8
12v11
12Y13
12Y17
12Y19
12v21

L25
Jas5
K29
L26
J26
K24
Ja8
128

Unit 13

13v1
13Y3
13Y4
13Y6
13Y8
13Y9
13v12
13v13
13V14
13Y15
13716
15Y17
13v18
13Y19
13Y20
13v21

J35
J31
L25
L26
Le8
M25
M27
M32
Q25
J35
Q26
Q25
Q28
F32
K35
N34

Unit 1k

14yl
14y2
1473
14y7
14v9
14710
14712
14719
14y20

AkO
G473
M43
Abk
Ak1
A4>
K42
clo
Qi1

PL.G

PLGL
PLG2
PLG3
PLGY
PLG5
PLG6
PLGT
PLGB
PLGY
PLGLO
PLG1L

D17
B49
D49
F49
G49
J49
K49
D17
D17
D17
D17

PLGl2
PLG13
PLGLY
PLG15
PLG16
PLGLY7
PLG18
PLG19
PLG20

PLG2L

PLG22
PLG23
PLG24
PLG25
PLG26
PLG27
PLG28
PLG29
PLG30
PLG31
PLG32
PLG33
PLG34
PLG35
PLG36
PLG3T
PLG38
PLG39
PLGL4O
PLG41
PLGU42
PLG43
PLG44
PLGYS

EJG*—HCD:U"U"—ICE"-EIMUOCU%J

D17
D17
M49
B49
Cc49
E49
Fl49
H49
J49
D18
D18
M49
c49
D49
P49
G49
L49
D18
D18
D18
D18
D18
D18
D19
D19
Jho
L49
B49
C49
E49
H49
K49
G49
L49

fa sl

ch9
D49
F49
H49
J49
49
B49
D49
E49
H49
Kh9
M49
G49



AP 114J-0102-16

INTERCONNECTION POINT POSITIONS FOR Fig.l2-1A

Unit 3 Unit 4
Phral G164 - 471 1134
3Y2 B17A  MI7A 4v2 L13A
373 Bl8A  MITA 473 L124
374 Bl6A  MITA 414 L12A
375 HITA  Al1A 4Y5 L144A
3Y6 H164 476 L144
Y7 L11A 4Y7 L11A
3Y9 K11A ' 478 L114
Y10 K104 4Y10  L13A
3Y11  L10A 4711 113A
3y12  L1OA Y12 LT124
3Y13  BL7A  ML7A 4Y13  L12A
414 L144
4Y15  Ll4A
416 1114
4Y17  LllA
4718 L1154
4Y24 1164
4Y25 L1164
4Y26 116 Al6A
4727 L16A Al6A  MiBA
4728 L16A
4Y29  116A
4731 BllA J1TA P
AL12 Nov.T74 Sect.?

Page 55
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Cossor Electronics Ltd.

S.S.R. 1600

Ref
1DL1

7R1
7R2
TR3
TRl
7R5
7R6
TR7
7R8
TR9
7R10
7R11
7R12
7R13
TR1L
7R15
7R16
7R17
7R18
7R19
7R20
7R21
7R22
TR23
7R2L
7R25
TR26
7R27
7R28
7R29
TR30
TR31
7R32
TR33
7R3
7TR35
TR36
TR37
7TR38
TR39
TRLO

TRL42
TRL3

TRL5
7RL6
TR
7R),8

7R50
7R51
TR53

Sect. 3
Page 58

Loc
A26

B21
B22
B22
€23
€23
D25
B21
B22
€23
c21
c23
€23
D23
c2l
c21
c22
co2
D22
D23
E22
E23
E22
EZ3
F23
G22
G22
G23
623
H23
G23
c2h4
C25
Cok
€25
c2hL
€25
B28
€25
E24
D26
D25
E25
E26
D27
E25
D28
E27
E27
E28
c28
c28
D28

Value

KS97429

22K
100K
3.9K
10K
10K
820
3.9K
3.9K
3.3K
10K
2.2K
33K
8.2K
2.7K
470
330
5.6K
loSK
3.3K
470
2.7K
470
2.7K
2.7K
33K
2.2K
1.5K
470
2.2K
8.2K
100K
100K
100K
100K
100k
100K
L70
10K
1.,5K
2.7K
10K
2.7K
680
1,5K
680
10K
1.5K
2.7K
2.7K
10K
100K
680

Ref

TR5L
TR55
7R56

7C1
7C2
7Cs5
7C6
7C7
7c8
7C9
7C10
7C1L
7C12
7C13
7C1y
7C15
7C16
7C17
7C18
7€19
7¢20
7C21
7C22
7C23

7TRV1
TRV2
TRV3
TRV

VTl
VT2
VI3
VT
7VI5
7VT6
VT7
7vr8

7VT10
FVT1l
7VT12
7VT13
JVTLY
VT15
7VT16
IVT17
7vT18

D1
7D2
D3

- D4

Loc

E28
C2L
c26

A21
€23
B22
B21
c22
D22
D23
A29
E23
E23
F23
H23
B28
c25
D25
D28
D26
c27
E27
D2L
E23

D26
E26
D29
E29

B2l
B2l
c23
D23
c21
D23
E23
E23
F23
G23
H22
D25
E25
E25
D27
E26
E28
E28

c21
G22
G23
B25

Value

560
27K
33K

.01u
lu
18p
Olu
lu
2.20
56p
2.2u
2,21
2.2u
.0lu
.Qlu
1lu
.0lu
.01lu
.0lu
2.2u
.0lu
lu
2.2u
2.2u

1K
1K
1K
1K

A1603
C6k
coL
CéL
céL
A1603
(H
CéL

CélL

CéL
V15216/1
CéL
C6ly
V15216/1
C6L
V15216/1
CéL
V15216/1

IN3067
IN3067
IN3067
IN3C67

Ref

D5
7D6
D7
708
7D9
7D10
7b11

7DLL
7DL2

71
7d2
7J3
1k
795
7J6
737
7J8
739

8RA42
8RL3
8RL.
8RL5
8R46

8RL7

8R48
8RLI
8R50
8R52
8R53
8R54
8R55
8R56
8Rr57
8R58
8R59
8R60
8R61
8RE2
8R63
8R6L

8028
8C29
8C30
8c31
8C32
8C33
8C3L
8C35
8036
8637

Loc

B25
B28
B27
€23
C24
C2L
D26

D21
F23

A2l
H23
cz1
F25
F26
F28
D23
E23
E23

G25
H25
G2k
Go6
H26
G26
G28
H28
G27
H28
H25
H2l
H25
H26
H26
H26
H28
H27
H28
Hoy,
F2lL
H29

G25
G26
G244
G26
G28
627
J25
J26
H29
Jo8

Value Ref
IN3067 8C38
IN3067 8C39
1N3067 8CLO
IN270 8CL1
1N3067
1IN3067 8VTl.k
IN3067 8VT15
8VT16
A97727/L.8VT17
A97727/4.8VT18
8VT19
8D9
8D10
8p11
8p12
8D13
8Dp1)
8p15
8D16
8D17
470
39K 8J1
470 8J2
470 873
39K
470 10R1
70 10R2
9K 10R3
470 10RL,
L.7K 10R5
470 10R6
6.8K 10R7
6.8K 10R8
470 10R9
6.8K 10R10
6.8K 10R11l
L70 10R13
6.8K 10R1L
6.8K 10R15
51 10R16
330 10R17
51 10R18
10R19
.0lu 10R20
.0lu 10R21
OLu - 10R22
0L 10R23
.Olu  10Ry),
«Olu 10R25
2.2 10R26
2.2u 10R27
2.2u 10R28
2.2u 10R29

Loc

H2L
G24
H29
F29

H25
H2l
H26
H26
H28
H28

G25
G25
G2k
G27
G26
G26
G29
G28
G27

J2h4
Jo6
J28

G2l
H21l
H21
Gal
H21
H21
J21
J21
Jz2l
J22
K23
L23
K23

.N23

Jol
K21
K21
Ko2
N22
M23
M23
M23
M23
M22
M21
G21

M21 -

N2l

ALY

Value

10u
10u
10u
10u

V15216/1
Cél
V15216/1
C6lk
V15216/1
CoL4

1N270
IN3067
IN3067
1N270
1IN3067
1N3067
IN270
1N3067
IN3067

220k
220K
LT7K

2.2K

1.5K

18K
1.2K
L. 7K
1K
2.2K
12K
L.7K
47K
18K
L.7K
220
56K
10K
2.2K
2.2K
10K
100K
12K
L“.?K
2.2K
82K
100K
100K

Apr.1966



Ref

10R30
10R31
10R32
10R33
10R52
10R54
10R57
10R58
10R59
10R60
10R62
10R63

10C1
1002
10C3
10C5
1006
1007
1008
10C9
10610
10¢11
10013
10014
10023
10C24
10025
10026
10027
10029

10RV1
10RV2
10RV3
10RV4

10VT1
10VT2
10VT3
10VT4
10VT5
10VT6
10VD7
10VT8
10VI16
10VD17

10D1
10D2
10D3
10D4
10D5
10D6

Loc

M21
H22
N20
N21
H22
H22
B23
B23
P23
P22
P23
P22

F21
H21
H21
L23
J2
K21
N22
N23
M23
P22
N21
M21
K23
K21
J22
B23
P23
P23

M22
M22
M20
N21

G21
J21
123
K21
K21
N21
N22
N20
P22
P23

G21
H21
J21
Jo2
K23
K23

Value

10K
27K
10K
27K
2.2K
22K
10K
56K
56K
10K
1X
1.4k »

330p.
2000p
1000p
1.0n
.01n
04p
2.2
2.2
0dn
.01n
1.0p
2.2pn
.0dn
.0dn
.04n
0dn
140p
.02n »

10K
10K
10K
10K

2G413
2N1132
c111
Cé4
Cé4
Cé4
Ccé4
cé4
28322
cé4

IN3067
IN3067
IN3067
IN3067
IN3067
IN3067

Dec. 82 (Amdt. 14)

Ref

10D7
10D8
10D9
10D10
10D11
10D12
10D13%
10D14
10D18
10D22
10D23
10D24
10D25
10D26
10D27
10D28
10D29
<4 10D31

10J1
10J2
10J4

4 12R1
12R2
12R3
12R4
12R5

4 12R6
12R7
12R8
12R9
12R10

4 12R11
12R12
12R13
12R14
12R15
12R16
12R17

12C1
12RV1

12D1
12D2
12D3
1204
12D5
12D6
12D7

12DL1
12DL2
12DL3

Loc

J21
M21
M23
N23
N22
N22
M21
N21
F21
P23
121
J22
B24
co4
B24
N22
N22
P23

J23
K21
M21

J25
K25
K25
K24
L24
J26
K26
K26
K26
L26
J28
K28
K28
K28
L28
L28
L28

L28
L28

K24
L25
K26
L26
K27
L28
K28

Je5
J26
Jz8

Value

IN3067
IN3067
IN3067
IN3067
1S7100B
IN3067
IN3067
IN3067
1571508
15111
IN3067
IN3067
IN3067
IN3067
IN3067
18111
15111
BzYSS »

220 P
560 o .
10K

1K

10K

560
10K
1K
10K
220 »
560
10K
1K
10K
6.8K
470

1.0n
10K

T1.71
T™.71
™.71
T1.71
T1.71
™.71
.71

A97727/5
A97727/5
A97727/5

Ref

1271
1272
1233

13R31
13R32
13R33
13R3%4
13R35
13R3%6
13R37
13R38
13R39
13R40
13R41
13R42
13R43
13R44
13R45
13R46

13R47.

13R48
13R49
13R50
13R51
13R52
13R53

. 13R54
220 »

13R55
13R56
13R57
13R58
13R59
13R60
13R61
13R62

Loc

J28
J26
J24

L29
P29
Q26
M25
M25
M25
N24
M24
M24
N24
N25
P24
M26
M26
M26
N26
M26
M26
N26
N26
P26
P26
M28
M28
M28
N27
M27
M27
N27
N28
P27
P25

13R63 Q28

13C16
13C10
13011
13C12
13C13
13C14
13015
13C17
13C18
13C19
13C20
13C21

13VT9

13VT10
13vT11

126
L29
P29
L25
N24
M24
M24
N26
M26
128
N27
M27

M24
N24
M26

Value

51
51
2.2K
220k
220K
2.K

- 27K

3.3K
3.9K
1.5K
39K

1.5K
220K
220K
2.2K
27K

3.3K
3.9K
1.5K
39K

1.5K
1.5K
220K
220K
2.2K
27K

3.3K
3.9K
1.5K
39K

1.5k
1.5K
1.5K

.04y

2.2n
.0dn
1500p
.002n
10n
1500p
.0023
.0dn
1500p
.002p
2G413

2G413
2G413

AP 114J-0102-1F,

Ref

Loc

13VT12 N26
13VT13 M28
13VT14 N28

13D14
13D15
13D16
13D17
13D18
13D19
13D20
13D21
13D22
13D23
13D24
13D25
13D26
13D27
13D28
13D29
13D30
13D31
13D32

13J3
13J4
1335
13J6

M25
N24
N24
P24
P25
M26
M26
N26
N26
N26
P26
P26
M28
M28
N27
N27
N28
P27
P28

P24
P26
P27
Q25

Sect. 3
Page 59

Value

2G413
2G413
2G413

IN3067

IN2067
INZ067
INZ067
INZ067
IN3067
IN3067
IN3067
IN3067
INZ067
IN3067
IN%3067
IN3067
IN3067
IN3067
IN3067
IN3067
INZ067
INZ067



AP 114J-0102-16

INTERCONNECTION POINT POSITIONS FOR FIG.12

1DL1 1Y52 147 Y14 A27 11Y4 D48 11Y62 F47  PLG12 D17
IN A24 TY15 A28 11Y5 E48 11Y63  G48  PLG13 D17
1 A24 Unit 2 Y16 ce4 11Y6 F48 PLG14 M49

2 A25 2Y1 Q12 7Y18 B24 11Y7 G48 Unit 12 PLG15 B49

2 A25 2Y2 Q18 7Y19 E23 11Y8 H48 12Y3% L25 PLG16 C49

4 A27 2Y4 K13 7Y20 E23 11Y9 J48 12Y5 J25  PLG17 E49

5 A28 2Y9 N34 TY22 B20 11710 J48 12Y8 K29 PLG18 F49

G A24 2Y10 Q30 TY23% G23 11Y11 K48 12Y11  L26  PLG19 EH49

2Y11 P30 11712 148 12Y13 J26  PLG20 J49

1DL2 2Y12 J35 Unit 8 11Y13 B47 12Y17 K24 PLG21 D18
IN A45 2Y19 E19 8Y1 A%l 11Y14 B4T 12Y19 J28 PLG22 D18
1 A45 2Y20 E19 8Y4 A30 11Y15 C47 12Y21 L28  PLG23 M49

2 B45 2Y21 E19 8Y5 J28 11Y16 D47 PLG24 C49

3 c45 2Y25 N34 8Y6 F28 11Y17 B47 Unit 13 PLG25 D49

4 D45 SKT1 Q11 8Y7 J25 11Y18 F47 1371 J35  PLG26 TF49

5 D45 SKT2 P12 8Y8 725 11719 G47 13Y3 J31  PLG27 G49

6 E45 SKT3 N12 8Y9 F24 11Y20 H47 13Y4 L25 PLG28 149

7 F45 SKT4 K10 8Y10 J26 11Y21 J47 13Y6 L26 PLG29 D18

8 G45 SKT5 Q34 8Y11 F26 11Y22 K47 13Y8 L28 PLG30 D18

9 H45 PL2 P12 8Y15 H36 11Y23 K47 13Y9 M25  PLG31 D18

10 H45 PL3 N12 8Y18 A34 11724 147 13y12  M27 PLG32 D1g
1 J45 PL4 J10 8Y19 H35 11Y25 B48 13Y1%3 M%2 PLG33 D18
12
13
14
15
G

K45 PL5 N1 11Y26 C48 13Y14 Q25 PLG34 D18

L45 SKTR D19 Unit 9 11Y27 D48 13Y15 J35 PLG35 D19

L45 SKTS D19 9Y2 D39 11Y28 D48 13Y16 Q26 PLG36 D19

M45 SKTT D19 9Y4 G39 11Y29 E48 13Y17 Q25 PLG37 J49

45 9Y5 N3%9 11Y30 F48 13Y18 Q28 PLG%8 L49

Unit 3 9Y6 J36 11Y%1 H48 13Y19 F32 PLG39 B49

C Filt 2Y1 A10 9Y7 A37 11Y32 H48 13Y20 K35 PLG4A0 C49
1Y2 G48 3y2 AN 9Y13 C39 11Y33 J48 13Y21 N34  PLG41 E49
1Y4 B48 3Y3  E11 9Y18 Q37 11Y34 K48 PLG42 H49
1Y6 c48 11Y35 L48 Unit 14 PLG43 K49
1Y8 c48 Unit 4 Unit 10 11Y36 M48 14Y1 A40  PLG44 G49

1Y10 D48 4y21 A17  10Y1  N20  11Y41 Q45  14Y2  G43  PLG45 L49
1Y12 E48 4Y22 A15 10Y3 P30 11Y42 N43 14Y3 M43
1Y14 F48  4Y23 A14  10Y5  J23  11Y43 A3 14Y7T  A44 SKT.H

116  G48 4Y31 A18 10Y8 N21 11Y44 P43 14Y9 A4 B €49
1Y18 H48 4Y32 A4 10Y10  J23 11Y45 Q49 14Y10  A43 C D4y
1Y20 J48 4Y35 C18 10Y11  H32 11Y46 M43 14Y12 K42 D P49
1Yz2 K48 10Y12 F20 11Y47 445 14Y19  c40 E H49
1Y24  L48 Unit 5 10Y13  L23 11Y48 B45 14Y20 Q41 F o J49
1Y26 148 5Y28 Q18 10Y14 L23 11Y49 C45 H L49
1Y28 P47 10Y15 Q21 11Y50 D45 PL.G J B49
1Y30  B47 Unit 7 10Y16 B24 11Y51 D45 PLG1 D17 P D49
1Y32  B47 7Y1  A21 10Y18 Cc24 11752 E45 PLG2 B49 R E49
1Y34  C47 Y5  ¢20 10Y19 F20 11Y53 G45 PLG3 D49 S H49
1Y36 D47 Y6  C23% 10Y20 B24 11Y54 H45 PLG4 F49 T K49
1Y38  E47 Y7 D23 10Y21 N30 11Y55 H45  PLG5  G49 U M49
1740  F47 7Y8  H23 10Y22 Q31 11Y56 J45 PLG6 J49 W G49
1Y42  G47 7Y9 F28 11Y57 K45 PLG7 K49

1Y44  H4T 7Y10 P26 Unit 11 11Y58 L45 PLG8 D17

1746  J47 Y11 F25 171 B48 11Y59 N43 PLGY D17
1Y48 K47 Y12  A25 11Y2 B48 11Y60 M45 PLG10 D17
1Y50 K47 TY13  A25 11Y3 c48 11Y61 745 PLG11 D17
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Cossor Eleoctronics Ltd.

%

S.S.R. 1600
Ref Loo
2R21. M36
2R22 M36
2R23 M35
2R25 N35
2R26 N35
2R27 = N35
2R28 P35
2R29 P35
2R31 P36
2021 M36
26022 M36
2C23 M35
2024 N35
2C25 N35
2C26 N356
2027 P35
2C28 P36
.2029 P36
2C3Q P36
2C31 P35
2C 32 P35
2038 M35
2VCl Q35
2VT, M35
2VT5 P35
2D2

2D3 Q35
2D6 Q30
2L5 N35
2L7 P35
218 Q35
2X2 N35
2PLPQ1 P31
2501 H35
8Rl B3l
8Rr2 B3l
8R3 B31
8R5 B31
8R6 C31
8R7 C31
8R8 €32
8R9 €32
8R10 C33
8R11 C33
8R12 B33
8R13 B34
Seot. 3
Page 64

Value

3031(
1.8k
220
100
b.7k
10k
1k
3.3k
51

1000p
1000p
20p
1000p
100p
47p
1000p
100G0p
lu
1000p
1hp
1000p
1000p

- 2N918

2N918

IN3065
IN3067

SEE
PARTS
LIST

85.833

Mc/s

560
Loik
100k
L7k
12k
10k
L.7k
1.8k
1.5k
270
2.2k

L7k

Ref

8R1L
8R15
8R16
8R17
8R18
8R19
8R20
8R21
8R22
8R23
8R2L4
8R25
8R26
8R27
8R28
8R29
8R30
8R31
8R32
8R33
8R3L
8R35
8R36
8R37
8R38
8R39
8R4Q
8R41
8R51
8R62
8R6L

8c1
8c2
8c2
8CL

8c6
8C7
8c8
89
8c10
8c11
8C12
8c13

8C15
8C16
8C17
8c27

8C38.

8C40

. 8RV1

Loc

B33
B35
D33
D33
D32
D33
B33
D33
C31
B35
B35
B35
E33
B34
E34
E34
F35
F34
F3lL
H33
G34
G33
H33
G33
H34
H33
F35
F34
A33
D3a
F35

B31
B3l
B3l
C31
C3L
G32
B34
B34
D34
D33
G31
B35
E3L
34
H34
G34
H3k
F34
D20
F35

F34

Value

1.8k
2.2k
10k
1.2k
2.2k
1.8k
L7k
470
470
470
10k
10k
6.8k
680
10k

1ok
22k
220k
27k
100k
2.2k
6.8k
3.3k
15k
6.8k
22k
82k
10k
51
51

1500p
.0lu
1lu
.Oku
25p
4Lip
2.2u
lu
lu
.0lu
2.2u
.01lu
lu
.005u
200p
200p
«0hu
.0lu
10u
10u

10k

8D6
8D7

8D18
8D19

8DL1

83l
8J5
876
857
878
8J9
8J10
8711

9RL
9R2
9R3
IRL
9R5
9R6
9R7
9R8
9R9
9R10
9R11
9R12
9R13

9R15
9R16
9R17
9R18
9R19
9R20

Loc

B3l
€30
C31
€33
B33
B33
€33
D32
B34
E3L

G34
H3L

B30
D33
D31
D35
FiL

G3k

G35
H34
H3L4
A33

B35

€33
H35
B34
A30
A3l
G31
B33
B34

B37
B38
B38
C37
D39
D38
E38
E39
E38
E38
E38
37
F38
F37
F38
G38
G37
G38
G38
G38

V15216/1
A1603
CélL

CélL

CélL
V15216/1
HIN

célL

IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3Q67
IN3Q67
IN3067
Is7oL7

97727/6

82k
10k
12k

12k
270
12k
39k
1.8k
Lok
10k
82k
b7k
82k
10k
10k
10k
1.8k
1.5k
33k

Ref

9R21
9R22
IR23
9R2l,
IR25
9R26
IR27
9R28
9R29
9R30
9R31
9R32
9R33
R34
9R35
9R36
IR37
9R38
9R39
9RLO
IR41
9R42
9R43

9RL5

9R46.

9RLT7
9R48
9RLI
9R50
9R51
9R52
9C1
9c2
9C3
9CL
9C5
9c6
9c7
9c8
9C9
9C10
9C11
9Clz2
9C13
9C1L
9C15
9C16
9C17
9C18
9C41
9CL2
9CL43
9CLS

Loc

G38
H39
H38
H38
H39
H38
J38
J39
K37
J36
J37
G38
K37
K38
K38

'L38

L37
L38
L37
L38
N37
L38
M38
M37
M37
N37
N38
N37
F37
€38
F37
E39
B37
G38
B38
€38
D38
E38
E37
F37
G38
H38
H39
H39
J39
J38
J36
J37
K38
C37
D39
H37
L39
L38

AL9
Apr.

Value’

12k
10k
680.
2.2k
18k
27k
1.8k
470

470
470
560
6.8k
470
10k
5.6k
22k
82k
10k
33k
L7k
220k
220k
2.2k
3.3k
1.2k
6.8
12k
5.6k

27
.04u

_«04u

2.2u
2.2u
2.2u
1500p
.Ou
O4u
.04u
47p

.25p

1.0u
.Qu
.QLu
.0lu
.01lu
Ju

. OLu
.005u-
lu
1.0u
.0lu

1967



Cossor Electronics Ltd.

S.5.R.1600
Ref

9CL6 L37
o9CL7 N37
9C48 M37
9CL9 H37
9C50 F38
S9RV1 F37
9RV2 G39
9RV3 138
9VT1 B37
9vVT2 C38
9vr3 D38
OVTL E37
9vVT5 138
9VT6 E37
ovTY G37
gvT8 G38
9vT9 H38
ovTla J38
9vVT12 K37
9vVri3 K37
9VT1l,  M37
9VTl5  N37
9Dp1 E37
9D2 F37
9D3 H38
9Dl J38
9D5 J36
9D6 J37
o9D7 L37
9D8 M38
9D9 N37
g9DlcC N37
9D11 C38
9DL1 C37
9J1 A37
9J2 H38
9J3 K37
9Ji; M38
9J5 L37
9J6 N37
9J7 G39
9J8 D38
9J9 ¢38
10R3,  H32
10R35 J32
10R36 K31
10R37 J31
ALS

Apr. 1967

CélL
A1603
C6L

Cél
V15216/1
IR

CélL

IN3067
IN3067
IN3067
IN3067
IN270

IN270

IN3Q67
IN3067
IN3067
IN3067
IN3067

A97727/5

220k
220k

5.8k

10R38
10R39
10R40
10R41
10R42
10R43
10Rk,
10R45
10R46
1O0R4/
10RLS
10R50
10R51
1Q0R53
10R55
10R56
1QR61

ia€lz2
10615
10C16
10C17
10018
10019
10C20
i0C21
10c28

10RVS

10VT9

iovTio
10VTil
iavriz
10VT13
10VTLL
10VT15

1aD15
10D16
i0pi17
10D19
10D20
10D21
10D30

1033
10J5
10J6

13R1
13R2

J31
K31
K31
K32
L31
L32
L32
L32
M32
N31
N3l
M31
P32
J30
P31
P31
M32

J30e
H32
J31
K31
L31
L32
L2
P31
P31

L31

J32
K32
L3l
L32
M32
P32
P30

J32
K31
K31
M32
M32
N32
P31

H32
L3l
P30

J 34
J35

10u
20Q0p
2000p
.0lu
12u
1.0u

2.2u

140u
.OLu

10k

28322
28322
C6ly
28322
Coly
Coly
2N1131

IN3067
IN3067
IN3067
IS7047B
IN3067
IN3067
Is111

- 13R16

13R3
13Rk
13R5
13RE
13R7
13RE
13R9
13RiQ
13Ri1
13R12
13R13
13RLy
13R15

J33
J 3
K35
K33
K34
K35
L34
M35

L33
M33
M3L
M35
L33
K35
J55
34
F31
G31
G31
G31
H32
G32
F32
F32
F32
H32
L35
J33
I3k
F31
K34
J45
L34
L3k
M3L
J35
G31
G31
G32
L35
J33
K34

13R17
13819
13R20
13R21
13R22
13R23
13R2h
13R25
13R26
(13R27
13R28
13R29
13R30
13R31
13R32
13R6L
| 13R65
13C1
1302
13C3
13CL
135
1366
1307
138
13C9
13C10
13611
13022
13RV1 F31
13VT1
13VT2
13VT3
13VT, L3k
13VT5 J35
13VT6 G31

J 34
K32
N3l

3.3k 13Vr7 F32
3.3k 13VT8 H32
33k
533k 13Dl J35
3.3k 13D2 K34
3.3k 13D3 K34
1.5k 13D4 K34
22k 13D5 L34

1306 L34
12k 13D7 K35
3.3k 13D8 K35
3.3k 139 G31
10k 13D10 G32
1.5k 13D11 G32
47k 13D1i2 M34
3.3k 13D33 M34
220
1k 1331  G31
5.6k 1332 L34
1.5k 13J7 F32
2.2k 13J8 N34
L.Tk 1339 J35
1.5k
2.2k
2.2k
33k
10k
51
51
1.2k
1k
.Ohu
.Ohu
330p
220p
560p
1000p
.Olu
1.0u
.0Q5u
2.2u
2.2u
1.0u
1k
Ciil
Cl1l
V15216/1
2N708
V15216/1
SN

Sect.

Page

Ccill
€111

IS7056A
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067

IN3067

IN3067

-IN3067

IS7056B
IN3067
IN3067
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Cossor Electronics Ltd.

8.8.R 1600
INTERCONNECTION POINT POSITIONS FOR FIG.12
1DL1 1y52 L47  7Yvl4 A27  11v4 D48  11v62 F47T  PLG1l2 D17
IN A24 7Yl5 A28  11y5 E48  11v63 G48  PLGl3 D17
1 A24 Unit 2 7Y16 C24 11Y6 F48 PLG14  M49
2 A25 2yl Ql2 7Y18 B24  11y7 G48 Unit 12 PLG15 B49
3 A25 ovye Q18 7Yl9 E23 11Y8 H48 12v3 125 PLGL6 C49
4 pa7 ovyhk K13 7Y20 E23  11y9 J48 12vy5 J25 PLGl7 E49
5 A28 2Y9 N34 7Ye2 B20 11vl0 Ju48 12v8 K29 PLG18 F49
G A24 2Y10 Q30 7Y23 (23 11vll K48 12vll 126 PLG19 H49
2Yll P30 11vl2 L48 12vl3 J26  PLG20 J49
1DL.2 2vle J35 Unit 8 11v1l3 B47 12Yl7 K24 PLG2l D18
IN A45 2Yl9 E19 &yl A31  11vi4 B47 12Y19 J28 PLG22 D18
1 A45 2Y20 E19 8v4 A30 11Yl5 C47 12v2l 128 PLG23 M49
2 BUS 2y21 E19 8v5 J28  11Yl6 Di7 PLG24  C49
3 C45 2y25 N34 8v6 F28 11Yl7 E47 Unit 13 PLG25 D49
4 Dis SKT1 Q1 8yy J25 11Yl8 F47 131 J35 PLG26 FU49
5 D45 SKT2 Pl2a 8y8 Fo5  11Y19 G47 13Y3 J31  PLG27 G49
6 Eu45 SKT3 Nl2 8Y9 Fo4  11Y20 H47 13Y4 L25 PLG28 L49
7 F45 SKT4 N1O 8Yl0o Jo6  11y2l Ji47  13Y6 L26  PLG29 . D18
8 @45 SKT5 Q34 8yll F26 11y22 K47 13¥y8 128 PLG30 D18
9 Hi45 PL2 Pl2 8Yl5 H36 11Y23 K47 13Y9 M25 PLG3L D18
10 H45 PL3 N12 8Y18 A34 11v24 IL47 13Yl2 M27 PLG32 D18
11 J45 PL4 J10 8Yl9 H35 11¥25 B48  13Y13 M32 PLG33 D18
12 K45 PL5 N11 1126 C48 13Yl4 Q25 PLG34 D18
13 L45 SKTR D19 Unit 9 11v27 D48 13v15 J35 PLG35 D19
14 145 SKTS D19 9v2 D39 11Y28 D48 13Y16 Q26 PLG36 D19
15 M45 SKTT D19 OY4 G39 11Y29 E48 13Y17 Q25 PLG37 J49
G F45 9Y5 N39 11Y30 F48 13Y18 Q28 PLG38 L49
Unit 3 9Y6 J36  11Y31 H48 13Y19 F32 PLG39 B49
C. Filt 34 A10 9Y7 A37 11Y?%2 H48 13Y20 K35 PLG4O C49
1v2 3y2 A1l 9Yl3  C39 11Y33 J48  13Y21 N34 PLGA1L  E49
1v4 BL8 3Y3 E11  9Yl8 Q37 11Y34 K48 PLG42 H49
1Y6 Cu8 11Y35 148 Unit 14 PLG43  KUO
1Y8 Cu8 Unit 4 Unit 10 11¥36 M48 14yl A4O PLG4S4  GU49
1Y10 D48 4y21 A17 10Yl N20 11Y41 Q45  14y2 G433  PLG4S LAY
1yl2 E48 yyp2 Al5  10Y3 P30  1ly42 N43  14Y3 M43
1Y14 F48 hy2z AlL  10Y5  J23  11Y43 N43  14Y7  Ab4 SKT. H
1v16 G48 4y31 A18 10Y8 N2l 11v44 P43 1Y49 ALl B Ci9
1Y18 H48 4y32 Al4  10Y10 J23  11Y45 QU9 14Y10 AL3 C Dig
1Y20 J48 4y35 €18 10Y1ll H32 1146 M43 14vle K42 D F49
1Y22 K48 10Y12 F20 11v47 A4S  14Y19 CLO E H49
1Y24 148 Unit 5 10Y13 L23 11Y48 B4S  14Y20 Q41 F J4o
1Y26 148 5Y28 Q18 10Yl4 L23 11Y49 C45 H 149
1Y28 Fu7 10Y15 Q21 11Y50 D45 PL.G J BA49
1Y30 B47 Unit 7 10Y1l6 B24 11y51 D45 PLG1 D17 P D49
1Y32 B4T 7Yl A21 10Y18 (€24 11Y52 E45 PLG2 B49 R E49
1Y34 ci7 7Y5 €20 10Y19 F20 11¥53 G45 PLG3 D49 S H49
1Y%36 D47 7Y6 €23 10Y20 B24 11Y54 HA45 PLGY F49 T K49
1Y38 E47 7Y7 D23 10Y2l N30 11Y55 H45 PLGS5 GU49 U Mo
1Y40 FuT7 7v8 H23  10Y22 Q31 11Y56 J45 PLG6  J49 W Gi4o
1v42 g47 7v9 F28 11Y57 X45 PLG7 K49
1v44 HA47 7Y10 F26 Unit 11 11Yy58 L45 PLG8 D17

1Y46 J47 7yll F25 11yl B4 11Y59 N43  PLG9 D17
1Y48 K47 7Yl A25 1ly2 B48 11Y60 M45 PLG1O D17
1Y50 K47 7Y13 A25 11Y3 C48  11y6l F45 PLG1l D17
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Ref. Loc.
1R1 148
1R2 L48
1R3% K48
1R4 K48
1R5 K48
1R6 K48
1R7 J48
1R8 J48
1R9 H48
1R10  H48
1R11 G48
1R12 G48
1R13  F48
1R14  F48
1R15 E48
1R16 E48
1R17 D48
1R18 D48
1R19 €48
1R20 C48
1R21  B48
1R22 B48
1R23 B48
1R24  B48
1R25 F48
1R26 F48
1C1 L48
1c2 L48
1C3 K48
1c4 J48
1C5 H48
106 G48
1c7 F48
1c8 E48
1C9 D48
110  ¢48
1C11 ¢48
1C12  B48
1013 G48
1D1 L48
1D2 148
1D3 K48
1D4 J48
1D5 H48
1D6 G48
1D7 F48
1D8 E48
1D9 D48
1D10  ©48
111 C48
1D12  B48
1D13  G48
ALT

Apr. 1966

Value

56K
22K
56K
22K
56K
22K
56K
22K
56K
22K
56K
22K
56K
22K
56K
22K
56K
22K
56K
22K
56K
22K
56K
22K
56K
22K

.0du
.04u
.04u
.0du
.04u
.0du
.04u
.04u
.04u
.04u
.04u
.04u
.04u

IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067

Ref.

IDL2

11R1
11R2
11R3
11R4
11R5
11R6
11R7
11R8
11R9
11R10
11R11
11R12
11R13
11R14
11R15
11R16
11R17
11R18
11R19
11R20
11R21
11R22
11R23

11R24
11R25

11R26
11R28
11R29
11R30
11R31
11R32
11R34
11R35
11R36
11R37
11R38
11R40
11R41
11R42
11R43
11R44
11R46
11R47
11R48
11R49
11R50
11R52
11R53
11R54
11R55
11R56
11R58

Loc.

G45

Ad6
A46
B46
B46
C46
C46
D46
D46
EA6
E46
E46
E46
G46

H46
H46
J46
J46
J46
J46
K46
K46
L46
L46
A48
A7
B4T
B48
B4T
B48
B47
B47
c48
c47
c48
c47
c47
D48
D47
D48
DAT
D47
D48
D47
E48
E47
E4T
E48
E47
E48
E4AT
F47

Value

KS92837

470
1.5K
390
1.5K
390
1.5K
270
1.5K
270
1.8K
220
1.8K
180
1.8K
180
1.8K
150
2.2K
120
2.2K
82
2.2K
68
2.2K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K
56K

Ref.

11R59
11R60
11R61
11R62
11R64
11R65
11R66
11R67
11R68
11R70
11RT71
11R72
11R73
11R74
11R76
11R77
11R78
11R79
11R80
11R82
11R83
11R84
11R85
11R86
11R88
11R89
11K90
T1RI1
11R92
11R94
11R95
11R96
11R97
11R98
11R99
11R100
11R101
11R102
11R103
11R104
11R105
11R106
11R107
11R108
11R109
11R110
11R111
11R112
11R113%
11R114
11R115
1MR117
117118
11R119
11R121

Loc.

F48
P47
G48
G47
G47
H48
H47
H48
H47
H47
H48
H47
J48
Ja47
J47
J48
J47
J48
J47
K47
K48
K47
K48
K47
K47
148
L47
L48
47
147
148
L47
M48
M46
N44
N44
P44
N45
N46
N47
P45
N46
N46
N47
N48
P45
P46
P47
P45
P46
PAT
P46
P46
PAT
P45

AP 114J-0102~16

Value Ref.
56K 11R122
56K  11R123
56K  11R124
56K  11R125
56K  11R126
56K 11R127
56K 11R128
56K 11R129
56K 11R130
56K ,

56K 11¢C1
56K  11C2
56K  11C3
56K 11C4
56K 11C5
56K 11C6
56K 11C7
56K  11C8
56K 11C9
56K  11¢10
56K 11C11
56K 11012
56K  11C13
56K 11C14
56K 11C15
56K 11C16
56K 11017
56K 11C18
56K  11C19
56K 11C20
56K 11c21
56K 11c22
120K 11C23
680 11C24
1K 11C25
820 11C26
4,7k 11C27
22K 11c28
22K 11C29
22K 11C30
22K 11¢31
1K 11632
1K 11033
1K 11C34
3.3k 11035
8.3k 11C36
8.2k 11C37
8.2K 11C38
2,3k 11C45
3.3k 11C46
3.3k 11047
22K

22K 1171
22K 11vr2
2.2K

Loc.

M45
M46
M47
P46
Q48
P46
747
G48
G47

47
B47
B4T7
B47
BAT
c47
c47
c47
C47

D47

D47
D47
D47
E47
E47
E47
F47
F47
G47
G47
G47
H47
H47
H47
H47
J47
J47
J47
J47
K47
K47
K47
L47
L47
L47
L47
M47

P48
F47
G47

A6
B46

Value

1K
1K
1X
220
47
1.8K
56K
56K
56K

.005n
.005n
.005u
.005n
.005n
.005n
.005n
. 0051
.005n
.005n
.005n
.005n
.005p
.005n
.005n
.005un
.005n
.005u
.005n
.005pu
L0051
.005n
.005n
.005n
.005p
.005pn
.005u
.005n
.005n
.005n
.005n
.005n
.005n
.005n
.005n
.005u
.005pn

2.2n
.005n
.005n

cé4
c64
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Cossor Electronics Ltd.

S.S.R. 1600
Ref Loc
14D10 N4
14D11 N4
14012 H44
14D13 43
14D14 Ku4
14D15

14D16 N42
14017 M42
14018 JH
14D19 ch
14D20 D42
14D21 Cl42
14D22 Cch43
14D23 43
14D24 K44
14D25 Bl41
14D26 B4
1411 D42
1412 g

1413

ary ) G4A
1415 )

1431 N41
1432 G4>3
1433 B4O
1434 K1
1435 J
1436 F41
1437 43
14J8 L42

Value

IN3067
IN3067
IN3067
IN3067
IN3067

IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN3067
IN>067
IS7033B
IN3067
IN3067

300uH

E SEE
( PARTS
( LIST

Sect, 3
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Cossor Electronics Ltd.

2.8.R 1600
IDL1
IN A24
1 A24
2 A25
3 A25
4 A27
5 A28
G A24
IDL2
IN Alds
1 A45
2 B45
3 C45
4 D45
5 D45
6 E45
7 FU45
8 G45
9 H45
10 H45
11 J4s5
12 K45
13 L45
14 145
15 M45
G Fu5
C.Filt
1y2 G48
174 B48
1Y6 c48
1Y8 c48
1Y10 D48
1y12 E48
1Y14 F48
1Y16 G48
1Y18 H48
1Y20 J48
1y22 K48
1Y24 L48
1Y26 148
1y28 F47
1Y30 B47
1Y32 B47
1Y34 Ch7
1Y36 D4T
1Y38 E47
1Y40 F4T
1yse Gl47
1Y44 H47
1Y46 Ju7
1Y48 K47
1Y50 K47
Sect. 3

Page 72

1Y52

INTERCONNECTION POINT POSITIONS FOR FIG. 12

L47

Unit 2

2yl
2y2
Y4
2Y9
2Y10
2v1l
2viz2
2Y19
2Y20
2yel
2Y25
SKT1
SKT2
SKT3
SKT4
SKT5
PL2
PL3
PLY
PL5

- SKTR

SKTS
SKTT

Unit
)41
3Y2
3Y3

Unit
4y21
4yoo
4y23
4y31
hyz2
4y35

Unit
5v28

Unit
7Yl
TY5
TY6
7
Y8
TY9
7Y10
7Y1ll
Y12
™13

Q12
Q18
K13
N34
Q30
P30
J35
E19
E19
E19
N34
Q11
P12
N12
K10
Q3L
P12
N12
J10
N1l
D19
D19
D19

3

Al0
All
Ell

Al7
Al5
Ald
A18
Al4
c18

Q7

7
A2l

Cc20
c23
D23
H23
F28
F26
F25
A25
A25

TYL4
Y15
TY16
TY18
TY1l9
TY20
7Y22
Y23

Unit
8yl
8y4
8Y5
8Y6
8y7
8v8
8Y9
8Y10
8y11
8Y15
8Y18
8Y19

Unit
gye
gy4
9Y5
Y6
oY7
) 4%
9Y18

Unit
10Y1
10Y3
10Y5
10Y8
10Y10
10Y11
10v12
10Y13
10Y14
10Y15

10Y19

10v21
10v22

Unit
11v1
11y2
11Y3

A27
A28
cak
B24
E23
E23
B20
Ga23

8

A31

AX0
Jes8
F28
J25
Fe5
Fa4
Ja26
F26
H36

AZ4 .

H35

9

D39
G239
N>9
J36
AT
€29
BT

10

N20
P30
J23
N2l
J23
H32
F20
123
123
QL

F20

N30
Q31

11

B48
B48
c48

11Y4
11Y5
11Y6
11Y7
11Y8
11Y9
11Y10
11v11
11Y12
11Y13
11v14
11Y15
11Y16
11v17
11718

11Y19

11Y20
11y21
11v22
11Y23
11yey
11Y25
11y26
11y27
11Y28
“11Y29
11Y30
11Y31
11Y32
11733
11Y34
11Y35
11Y36
11y41
11v42
11Y43
11Y44
11v45
11Y46
11Y47
11Y48
11Y49
11Y50
11Y51
11Y52
11Y53
11Y54
11Y55
11Y56
11Y57
11vY58
11Y59
11Y60
11y81

D48
E48
F48
G48
H48
J48
J48
K48
L48
B47
B4T
C47
D47
E47
P47
G47
H47
Jh7
K47
K47
L47
B48
c48
D48
D48
E48

F48

H48
H48
J48
K48
148
M48
Q45
N43
N43
P43
Q49
M43
A45
BY45
Cls
D45
D45
E45
G4s5
H45
H4S
Ji45
K45

45

N43
M45
F45

11Y62
11Y63

Unit
12Y>5
12Y5
12Y8
12Y11
12Y13
12Y17
12Y19
12y21

Unit
13Y1
13Y3
1374
13vY6
13Y8
13Y9
13Y12
13Y13
13Y14
13Y15
13Y16
13Y17
13Y18
13Y19
13Y20
13y21

Unit
14v1
l4y2
1473
14Y7
14Y9
14v10
l4v12
14Y19
14720

P47
G48

12

L25

Jas5
K29
L26
Ja6
K24
Ja8
L28
13
J55
J31
125
L26
L28

. M25

M27
M32
Q=5
J25
Q26
Q25
Q28
F32
K35
N34

14
ALo
G43
M43
Ald
ALY
AW3
K42
cho
Q41

PL.G

PIG1
PLG2
PIG>
PLG4
PLG5
PLG6
PLG7
PLG8
PLGO
PIGlO
PLGLl

D17
B49
D49
F49
G49
J49
K49
D17
D17

D17 -

D17

PIGL2
PIG12
PLG14
P1G15
PLG16
PIG1T
PLG18
PLG19
PLG20
PLG21
PLG22
PLG23
PLG24
P1G25
PLG26
PLG27
PLG28
PLG29
PLG30
P1G31
PLG32
PLG33
PLG34
PLG35
PLG36
PLG37
PLG38
PLG39
PLG4O
PLG41
PLG42
PLG43
PLG44
PLG45

EcHunywamgdoQw

D17
D17
M49
B49
Cc49
E49
F49
H49
J49
D18
D18
M49
C49
D49
F49
G49

D18
D18
D18
D18
D18
D18
D19
D19
J49
L49
B49
cl49
E49
H49
K49

L49

C49
D49
F49
H49
J49
L49
B49
D49
E49
H49
K49
M49
G49
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TIMING OSCILLATOR

TIMING PULSE

SUB-MODULATOR

AP 114J-0102-16
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-0V ouUTPUT
Y41

SUPPRESSION
GENERATOR
TRIGGER

IDENT, PULSE
HOLD-ON

4
20

I ] ENCODER DELAY
LINE DRIVE

1) ouTPYT

]

E

024

ENCODER DELAY

LINE DRIVE
CIRCUIT

F1/F2
OR’
GATE

COARSE

MODE A/8 GATE OUTPUT
MODE € GATE OUTPUT
——MODE D GATE OUTPUT

GATE

DELAY LINE
L1246 L
——4 1012 B
415 .
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THOUSANDS HUNDREDS TENS UNITS

!————— 2 1 3 ————— 4 =1 5
!

A
|
|
|
» ! PLUG PIN NUMBERS AND CONNECTIONS
: pLOI |PLGI [PLG2 FUNCTION
| ] ] I | ALTITUDE REPORTING ON /OFF
} 2 2 2 |MODE A/B - Al SELECT (B)
SOl B REAR :\ sO4B REAR 3 3 3 | MODE A/B -A2 SELECT (C)
4 4 4 MODE A/ B - A4 SELECT (D)
5 5 S | MODE A/B -BiI SELECT (E)
< 6 b 6 | MODE A/B -B2 SELECT (F)
l 7 7 7 | MODE A/B -B4 SELECT (G)
8 8 8 | AIRFRAME IDENTITY ON/ OFF
9 9 MODE A SELECT(1!)
10 10 MODE B SELECT (1)
" i T SELF TEST ON/OFF
12 12 MODE D SELECT (1)
3 RESERVED
N
N\ SOIB FRONT 14 4 |4 | IDENTITY PULSE ON /OFF
o o 3{ReF) 15 i5 I5 | MODE A/8-Cl SELECT ()
N 16 16 I6 |MODE A/B-C2 SELECT (K)
\
’ 17 17 7 |MODE A/B-C4 SELECT (L)
MODE SELECTOR SWITCH 18 18 18 |MODE A/B=X SELECT NOT USED
SOSA FRONT SO5B FRONT $O5 B REAR 19 9 19 |MODE A/B-DI SELECT (N)
* * - 20 | 20 | 20 |MODE A/B-D2 SELECT (O)
|  SOIA REAR . 21 2 LOW SENSITIVITY ON/OFF (1)
22 22 STAND BY(1)
s 23 23 ON (1)
Lo 1// 2 9 |MODE A SELECT (2)
25 10 |MODE B SELECT (2)
A
. 26 34 | 34 |VISUAL MONITOR OUTPUT
9 Ls \:\ 27 (2 |MODE D SELECT(2)
SELF TEST
SO IDENT o 28 | 28 | 28 |MODE a/B D4 SELECT (P)
g ALT \ l“ 29 32 | 32 |EARTH
OFF REP 30 | 33 33 | AUX.EARTH
p TRANSFER L=
ONQ, € - = 4T, 3 EMERGENCY (+28V)
. . c VISUAL MONITOR 32 RESERVED
o Lroi |iLro2| pLroi 33 REMOTE KEYER
A €
I:L_Q oo 34 PANEL LIGHTS
sos 35 2 | L0 SENS (2)
PLO | ) N i B 36 22 | STAND BY (2)
P @y @13 030032029 82 010 & 017 625 614 &y, O 0; 6y ‘:4_ o o o e, ¢, o s ®; &, o, 7 Oy Op ®2 030 &5 37 23 |OoN ()

FIG.16 CONTROL UNIT SSR.1601/2
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PLUG CONNECTIONS

PIN NO. FUNCTION
| ALTITUDE REPORTING ON/OFF
2 CODE PULSE Al B WIRE
3 CODE PULSE A2 C WIRE
4 CODE_PULSE A4 D WIRE
s CODE PULSE Bl E WIRE
6 CODE PULSE B2 F WIRE
7 CODE PULSE B4 G WIRE
8 AIRFRAME IDENT
9 MODE A Nol
10 MODE B No
" FUNCTIONAL TEST
12 MODE D (RESERVED)
13 RESERVED
14 IDENTITY PULSE Nel
15 CODE PULSE C! J WIRE
16 CODE PULSE C2 K WIRE
7 CODE PULSE C4 L WIRE
8 CODE PULSE X M WIRE (NOT USED)
19 CODE PULSE D! N WIRE
20 CODE PULSE D2 O WIRE
21 LOW SENS Nol
22 STANDBY No |
23 ON Noi
24 MODE A No2
25 MODE B No2
26 VISUAL MONITOR Nel
27 MODE D No2 (RESERVED)
28 CODE PULSE D4 P WIRE
29 GROUND
30 AUX GROUND (RESERVED)
kY VISUAL MONITOR No2
32 IDENTITY PULSE Ne2
33 REMOTE KEVER (RESERVED)
34 PANEL LIGHTS
35 LOW SENS No2
36 STANDBY No2
37 ON No2

VIEW ON WIRING FA F PLU

D/ C D86919/6 ISSUE PROY.

FIG. 17 CONTROL, TRANSPONDER SET,TYPE 1601/6 CIRCUIT DIAGRAM
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Section 4

ROUTINE INSPECTION AND MATNTENANCE OF TRANSPONDER
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Cossor Electroniecs ILtd.
S.S.R 1600

ROUTINE INSPECTION AND MAINTENANCE

OF TRANSPONDER

1. Removal of units from aircraft

Slacken the two thumb screws at the lower frontof the mounting
tray and pull the transponder straight forward using the withdrawal
handle provided.

2. Disassemblx

A. Removal of transponder cover

Release the Dzus fastener located above the 45 way connector at
the rear of the unit and slide the cover away from the front panel.
Take care not to damage the anodised finish on the chassis.

B. Removal of sub-units

(1) The transponder 1s designed as an integrated unit and the
sub-assembly boards should not be removed. However, it may
be necessary to remove thé R.F. head assembly to facilitate
cleaning and maintenance. This 1s achieved as follows:

(a) Remove the two screws on the right-hand side of
the front panel.

(b) Slacken the captive screw at the top of the right-hand
side of the front panel.

The front section of right-hand side panel will then be released,
and may be swung open, enabling servicing of the I.F unit, local
oscillator, and self-test local oscillator to be performed.

(2) If the R.F. head assembly is required to be removed completely
then the following procedure should be carried out:

(a2) Remove the two screws on the left-hand side of the front
Panel.

(b) Slacken the captive screw at the top of the left-hand
side of the front panel.

(c) Slacken the spring-loaded screw at the rear of the gold-
plated cavities.

Sect. 4
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CAVITY COVER
RETAINING SCREWS

SKT4 \\\\\x
CRYSTAL

HOLDER

FIG.I R.F. UNIT

Sect, 4
Page 2



Cossor Electronics Ltd.
S.3.R. 1600

(3)

The complete R.F. head assembly may now be withdrawn, using
the handle on the front panel, and the tucked cableform will
allow the R.F head to stand on the bench, close to the trans-
ponder chassis.

All the components in the transponder are readily accessible
and can, therefore, be serviced with the sub-units in situ. Six
of the eight tacard assemblies can, 1f necessary, be swung out
of the frame to give access to individual components and are
installed in two distinet groups of three. Each group 1s
handled in a similar manner.

(a) Through the access holes provided in the side frame,
remove three of the four bolts securing the group of
three tacards. The bolt to be left in poition is
the upper one of the pair adjacent to the R.F head.

(b) Using the last bolt as a pivot, swing up the tacard
selected for examination.

NOTE In this position, tacards are most susceptible to
damage. Do not exert undue pressure on the unit.

(c) The centre pair of tacards are fixed and cannot be
pivoted. Access to these units is obtained by swinging
clear the other three tagards of either group.

(4) Should it prove necessary to replace a complete tacard
assembly, then the cableform feeding the assembly unit
mist be unsoldered from the terminal board. Removal
of the pivot bolt will then free the assembly.

Ce Resonant cavities

(1)

(2)

No attempt should be made to disassemble the resonant cavities
embodied in the R.F head since reassembly demands the use of
special tools., In the unlikely event of failure, the oscillator
and amplifier cavities must be replaced as a complete assembly as
referred in the illustrated parts lists.

To replace the lighthouse triodes in either the oscillator

or amplifier cavities, undo the two captive screws in the end cover
and remove the cover, The valve can now be withdrawn by gripping the
knurled boss on its end and pulling straight out,. Care should be

taken not to damage the contact fingers in the cavity when replacing
a valve,.

Sect. 4
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Cossor Electronics ILtd.

S.S.R 1600
D. Crystal
The crystal is located in the top of the Filter and Mixer assembly.
To remove the crystal, slacken the four retaining screws and twist the
crystal mounting until the semi-circular cutouts in the flange lie
beneath the retaining screws. Remove the mounting and 1ift out the
erystal.
3. Cleaning

A, General
Compressed’ air should normally be used for internal cleaning.
Only sufficient pressure for the purpose should be applied and care
must be taken not to disturb the chassis wiring.

B. Use of solvents

The use of mild solvents to remove grease and grime is allowable
provided that excessive quantities are not applied. Carbon Tetra-
chloride 1s a sultable solvent an¢ should be applied either with
fluffless cotton woal or a camel hair brush. Dry finally with com-
pressed air,

4, Inspection

The purpose of inspectlon is to ensure that components and wiring have
not deteriorated during service. Accordingly, inspect all components and wiring
for evidence of cracked or defective insulation, overheating, mechanical
damage or distortion, and any other indication that the item should be
replaced.

5. Repair and Replacement

A. Generally speaking the repair of electronic components used in the
transponder is not feasible and defective items will require replace-
ment. Any replacement made must employ a component both electrically
and physically identical with the unserviceable part removed. Refer
to the parts list to fulfill this requirement.

B. Replaced components must duplicate in all respects the position of
the original. Connecting leads should follow the same route and be
kept as short as possible, consistent with this requirement. All
components are readily accessible and no special instructions are
required for their replacement.

Sect. 4
Page 4



Cossor Electronics Ltd.
S.S.R 1600

6.

7.

C. After replacement of a faulty component, a thorough check of the
affected circuit must be made. Before the transponder is returned
to service, it should be tested in accordance with section 6.

Re-assembly

Ji General

When re-assembling the transponder, ensure that all components
are clean and free from excessive soldering flux and cleaning fludds.
Check that all parts which have been removed are correctly replaced
and that all flying leads are properly mated. Finally, before re-
placing the cover, make sure that all internal parts are thoroughly
dry and free from condensation.

B. R.F head assembly

To replace the R.F head assembly: -

Caution The clearance between the side frames and the R.F head is very
small, Great care must therefore be exercised to prevent damage
to the gold-plating on the cavities and the anodised finish of
the side frames.

(a) S1lide the unit into position between the side frames and
loosely insert the two screws on’ the left-hand side of the
front panel.

(b) Close the right-hand side panel, and loosely insert the two
screws on the right-hand side of the front panel.

(¢) Tighten the spring-loaded screw at the rear of the gold-plated
cavities.

(d) Tighten all the six screws on the front panel.
(e) Replace the cableform in its original route.

C. .Replacement of transponder cover

Slide on the cover from the rear of the transponder towards the
front panel until the 45 way connector at the rear is positioned
in the hole at the back of the cover. Secure the Dzus fastener above
the 45 way connector.

Storage

The Cossor Airborne Transponder Type S.S.R 1600 can be stored at
temperatures between -50°C and +75°C without deterioration. It is
unaffected by conditions of humidity provided that care is taken to ensure that

internal parts are dry and free from condensation when the unit is returned to
service.

Sect. 4
Page 5



AP 114J-0102-16

Section 5

ROUTINE INSPECTION AND MAINTENANCE OF CONTROL UNIT
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Cossor Electronics Ltd.

S.S3.R 1600
ROUTINE INSPECTION AND MAINTENANCE
OF CONTROL UNIT
1. Removal of unit from aircraft

2e

Release the four Dzus fasteners located at the corners of the front
panel and remove the control unit by gentle pressure from the finger tips
applied under the edges of the front panel. Withdraw the unit from its
mounting.

Note:

Do not attempt to withdraw the control unit by pulling on any
of the control knobs, switches, lamps or protective bosses.

Disassembly

A. Removal of the control unit cover

Release the Dzus fastener located above the 37 way connector at
the rear of the unit and slide the cover away from the front panel.

B. Removal of sub-units

User organizations should not attempt disassembly of the control
“unit. In the case of major.part replacements becoming necessary,
the unit should be returned to the manufacturer for refurbishment.

Servicing
A. General

Internal cleaning should be carried out with compressed air or
a suitable vacuum cleaner. When compressed air is used, the pressure
must be Jjust sufficient for the purpose intended.

B. Solvents

Mild solvents may be used for the removal of grease and grime,
provided that excessive quantities are not applied. Carbon tetra-
chloride i1s suitable for this purpose, but care must be exercised to
keep solvents out of contact with printed surfaces and plastic parts.

C. Lubrication

Lubricate all moving parts, except switches, with grease to DID

825.
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Cossor Electronics Ltd.
S.S.R 1600

4, Reassembly

When reassembling the control unit, ensure that all components are
clean and free from excessive soldering flux and cleaning fluids. All
internal parts must be thoroughly dry and free from condensation. Replace
the cover and secure the Dzus fastener.

5. Storage

The Cossor A%rborne Cogtrol Unit S.S.R.1601 can be stored at temper-
atures between =50 C and +75 C without deterioration. Ensure that internal
parts are dry and free from condensation when it is returned to service.
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SECTION 6
TESTING AND ALIGNMENT (DEPTH 3C)

CONTENTS

TESTING AND ALIGNMENT

Introduction

Test equipment and power supply requirements
Voltage checks

Receiver and decoder preliminary checks

Pulse levels

Decoder intermediate checks

Receiver bandwidth and trigger checks

Decoder checks

Three pulse sidelobe suppression

Decode auxiliary circuit checks

Transmitter and encoder checks

Self test circuits

Power consumption

Test procedure modifications for SSR 1600/2

IF amplifier alignment

Alignment procedure for local and self test oscillators
Alignment procedure for complete RF head assembly

Ancillary test equipment (inctuded in Table 3 - See also
. : Pages 57 to 67)

Power supply requirementSe. es sse soe cee oos sae wss

DUMMY 108AS eer sue oo cvo soe sas ooe soe sas eos see oos oo
Test equipment requirements (Depth 3C)e cer ses vee soe oun

Mode C code selector Simulator see see see sos coe soe aos son
Test equipment interconnecCtionS v.e cee see ose eae soe soe see
Graph of input level against output at 7J1 ... ... ... ...
Typical test waveform ces see see sas sas sse see ses s
Graph of input level against output at SKT R e ere een
Test equipment connections IF Alignment ... cev cee vee cen oo

Layout of components to be adjusted during IF amplifer

alignment... ...
Input pad eee ses ees sse eus see see ses sse see ses ese o
Power supplies for IF amplifier cee cee see cee tee 2ee sse oes
Oscillators test set 4ss ses ees see ese sus suwe sae sss wes
Test equipment interconnections for filter alignment... .
IF amplifier logarithmic response Gee see ses ses sre see ews

Test equipment interconnections for

(a) cavity alignment Yeoo oes sas oos oo see ses
(b) output power measurements Jeee coe ses see see ses oos eae
Transmitter test waveforms cuoe see cee cee cve coe oee wos
Peak/mean power correction factor determination ... ... .~.

Mode C/D simulator unit: General view ces see see see
Bench interconnecting unit: general view cee ses ses
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Fig (continued) Page
18 Cable assembly: general view O X<

19 Mode C/D simulator unit: circuit diagram e sse see sss ses BB

20 Bench interconnecting unit: circuit diagram ... see see cee oo 66

21 ARI 23187 cable assembly, special purpose: electrical

interconnections 67

TESTING AND ALIGNMENT

Introduction

1 The major part of the transponder circuitry is contained on the tacard
boards and in the power units, the remainder being in the RF Head assembly.
Overall test procedures have been prepared for a transponder with the RF
units already aligned. The alignment procedures are included at the rear of
this section.

Test equipment and power supply requirements

2. The tables below list all equipment necessary to perform a servicing
operation to Depth 3C.

TABLE 1 POWER SUPPLY REQUIREMENTS

QTY ITEM

2 Power supply units, variable over range 100 V to 130 V,
at 400 Hz single phase rated at 100 VA.

1 Power supply 27.5 V dc, 3A, variable over range 22 V to
31 V.

TABLE 2 DUMMY LOADS

QTY ITEM

1 k5% 1/2 W resistor in parallel with 180pF capacitor
(for REC.VID.SKT.R.).

1 300 ohm = 5% 1/2 W resistor in parallel with a 2000pF,
250 V working capacitor (for EXT.SUPN. SKT.S.).

1 500 ohm = 5%, 1/2 W resistor.

1 100 ohm * 5%, 1/2 W resistor.

Sect 6
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TABLE 3 TEST EQUIPMENT REQUIREMENTS (DEPTH 3C)

Sect/Reference  NATO No Nomenclature Qty

5QP/6625-99-6209571 Multimeter No 1 Mk 2 1

or

5QP/6625-99-1057049 Multimeter Set (CT498A) 1

10S/6625-99-1048464 Leak Locator (CT105) 1

6C/6685-99-6507758 Leak Detector Set (LD172/30) 1

or ’

6C/6625-99-6348599 Leak Indicator (LD172) 1

or

10S/6625-99-1048463 Leak Indicator Kit (CT106) 1

5QP/6625-99-4350451 Voltmeter (0-150V AC) 1

10S/6625-99-6575085 Universal Timer Counter 1
(Racal Dana 9904 Opt 04A)

or

105/6625-99-9723958 Counter Electronic Digital 1
(HP5245L)

or

110AF/6625-99-1966472 Counter Electronic Frequency 1
(HP5246L) :

110S/6625-00-9418474 Convertér Frequency (HP5254C) 1

or ( *

110D/6625-00-0701490 Converter Frequency (HP5254B) 1

10Z2Z/211950 ATC DME Test Set) comprising 1

or ) items (1) to

110S/6625-99-1960356 ATC DME Test Set) (10) 1

(1) Not required Cabinet Electronic Racking 1

(2) 10AF/6625-99-1966472 Counter Electronic Frequency 1
HP5246L

(3) 1105/6625-99-1966473 Generator Signal HP8614A 1

(4) 110D/6625-99-1966474 Modulator Signal Generator 1
HP8403A

(5) 10T/6625-99-1966475 Wave Meter HP8905A 1

(6) 110S/6625-99-1966476 Calibrator Electrical Power 1
HP89008B

(7) 110S/6625-99-1966477 Monitor Isolator HP13505A 1

(8a) 110S/6625-00-9418474 Converter Frequency HP5254C 1

or

(8b) 1100/6625-00-0701490 Converter Frequency HP5254B 1

Sect 6
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TABLE 3 TEST EQUIPMENT REQUIREMENTS (continued)

s s s S "

S~ oy

Sect/Reference  NATO No Nomenclature Qty

(9) 105/5895-99-10795768 Generator Pulse 1

(10) 10K/5841-99-6531933 Generator Pulse (Cossor) 1
(ARI 23134 only)

10S/6625-99-7485980 Oscilioscope Set 1
(Philips PM3217)

or

105/6625-99-1949182 Oscilloscope Set (HP180A/C66) 1

or

110S/6625-00-1356977 Oscilloscope (MF) (HP180C) 1

10D0/6625-99-1949185 (Plug-in Time Base Unit (HP1821A) 1

10U/6625-99-1949184 (Units for{ Vertical Amplifier (HP1801A) 1

(HP 180C
Not Required Test Set Control Unit 1

10D/5895-99-1079562

105/6625-99-1949182

10T/6625-99-1966475
1105/6625-00-8723215

OY W =
e Nt Nt S S e

110T/6625-00-9666728
10S5/6625-99-5198443
110AJ/6625-00-8861955

a0 o w
Nt M et

/5985-00-8378664
/5950-00-8116466

30 MU manufacture

Test Rack RF Sub-Assembly, 1
comprising items (1) to (15)

Oscilloscope HP180A/C66
Crystal Set Microwave
Standing Wavemeter HP8905A
Signal Generator HP86144
Strip Line Modulator

RF Monitoring Unit, comprising
items (a) to (d)

Frequency Meter 536A
Wattmeter Absorption HP431C
Thermistor Mount HP478A
Crystal Calibrator

— = et et fed et e

[y

Control Unit, comprising items
(a) to (J)

Directional Coupler HP776D
Crystal Detector HP4208B
Attenuator Fixed AB-10N

Hybrid H240

)
)
g 1108/ 9136848
)

I e

Co-axial Directional Coupler
782-30 (S-AGE)

(f) 10ZZ/206567 Directional Coupler Temline 2
752-3 (S-AGE)
(q9) 50 ohm Co-axial Termination 2
9200 (S-AGE)
(h) Attenuator 20 dB Weinschel 10-20 1 <

Sect
Page
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TABLE 3 TEST EQUIPMENT REQUIREMENTS (continued)

Sect/Reference NATO No

Nomenclature

Qty

(i) 10B/5905-99-2234026

—
Cde e

b b ot b b e (O OO
Nt Mt Nt N st e

N TN N N T

105/5895-99-1079563

1107/6625-00-9666728
105/6625-99-5198443
110AJ/6625-00-8861955
110D/6625-00-6009901

e s s o

O TV 2 W N -
Nt Nt N M St S

105/5895-99-1079561
(1) 10S/6625-99-1029761

May 89 (Amdt 16)

Attenuator 10 dB 6531-3
Crystal Detector Sanders 0D-PM

PRF Generator

Metering and Heater Variac Unit
EHT Power Unit

Regulated Power Supply APT M4504
Meter Lamps Panel

Power Distribution Panel

Power Unit

Fan Units

Test Set Oscillator, comprising
items (1) to (7)

Frequency Meter HP536A
Wattmeter Absorption HP431C
Thermistor Mount HP478A
Crystal Detector HP420A

RF Oscillator Test Set
Band-pass Filter 1030 MHz
(Cossor Type 644 (G31/1)
Band-pass Filter 1090 MHz
(Cossor-Type 645 (G31/2)

Tést Rack IF, comprising items
(1) to (13)

Display Oscilloscope Airmec
Type 279 (Obsolete)
Switching Unit

(Cossor Type TC4170/1
Counter Control Unit
(Cossor Type TC4170/2)
Control Monitor Unit
(Cossor Type TC4170/5)
Panel Amplifier IF

(Cossor Type TC021-C5)

Test Jig Type 80104/1

Power Supply Unit

(Cossor Type TC4170/7)
Generator Sweep

(Type SM2000 (Modified)
Generator Sweep, Plug-in Head
(Type L6-M (Modified)
Attenuator RF 0-50 dB
(Switchable) (Type TA50)
Marker Generator

(Cossor Type TC4172/2
Marker Generator

(Cossor Type TC4172/3
Marker Generator

(Cossor Type TC4172/4

pb e b et e ed — PN b= et e e b b N

[owry
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TABLE 3 TEST EQUIPMENT REQUIREMENTS (continued)

Sect/Reference  NATO No Nomenclature Qty

10S/5895-99-1079564 Panel Oscillator Test Set, 1
comprising (1) to (36)

(1) 10S/6625-99-1949182 Oscilloscope Set HP180A/066 1

(2) 1105/6625-00-0132630 Voltmeter Digital HP3440A 1
(Obsolete)

(3) Power Supplies, Control Panel 1
(Cossor Type TCO03M6/1)

(4) Generator PRF 3
(Cossor Type 701)

(5) Timing Unit 11
(Cossor Type 702)

(6) Generator, Positive Pulse 5
(Cossor Type 703)

(7) Generator, Negative Pulse 3
(Cossor Type 704)

(8) Generator, Positive Pulse 2
(Cossor Type 705)

(9) Binary Unit (Cossor Type 706) 1

(10) Power Unit 1
(Gresham Lion Type GX 30/2/24V)

(11) Power Unit 1
(Gresham Lion Type GX 60/2/45V)

(12) Power Unit 1
(Gresham Lion Type GX 60/1/36V)

(13) Power Unit 1
(Gresham Lion Type GX 60/1/44V)

(14) Power Unit 2
(Gresham Lion Type GX 30/2/20V)

(15) Power Unit 1
(Gresham Lion Type GX 30/1/22V)

(16) Power Unit 1
(Gresham Lion Type GX 30/1/24V)

(17) Power Unit 2
(Gresham Lion Type GX 60/1/35V)

(18) Power Unit 1
(Gresham Lion Type GX 15/1/10V)

(19) Power Unit 1
(Gresham Lion Type GX 30/1/28V)

(20) Board 1 Test Panel 1
(Cossor Type TCOO5M6)

(21) Board 2 Test Panel 1
(Cossor Type TCOO6M6)

(22) Board 4 Test Panel 1
(Cossor Type TCOO8MS)

(23) Board 5 Test Panel 1
(Cossor Type TCOO9M6)

(24) Board 6 Test Panel 1
(Cossor Type TCO10M6 <

Sect 6
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TABLE 3 TEST EQUIPMENT REQUIREMENTS (continued)

Sect/Reference  NATO No Nomenclature Qty
(25) Board 7 Test Panel 1
(Cossor Type TCO11Mé6)
(26) Board 8 Test Panel 1
(Cossor Type TCO12M6)
(27) Board 9 Test Panel 1
(Cossor Type TCO13M6)
(28) Board 10 Test Panel 1
(Cossor Type TCO14M6) -
(29) Board 11 Test Panel 1
(Cossor Type TCO15M6)
(30) Board 12 Test Panel 1
(Cossor Type TCO16M6)
(31) Board 13 Test Panel 1
(Cossor Type TCO17Ms6)
(32) Board 14 Test Panel 1
(Cossor Type TCO18M6)
(33) Board 15 Test Panel 1
(Cossor Type TCO19Mé6)
(34) High Voltage Supply Test Panel 1
(Cossor Type TC046M6)
(35) Low Voltage Supply Test Panel 1
(Cossor. Type TCO45M6)
(36) /5841-99-6536682 Panel Test 1
Cossor 805383 (ARI 23134 only)
10D/5895-99-1079851 Simu]atof Unit (RR/C/283556) 1
10S/5895-99-1079850 Bench Interconnecting Unit 1
Not Required Anplifier Panel(30MU Manufacture)i 1
1027/209194 HVPS Test Jig 805764 1
5P/6130-99-6428102 Power Supply Farnell LT30-1 1
10HS/5841-99-1079852 Cable Assembly (ARI 23187 only) 1
Pt No RR/B285184
10HS/5895-99-1950449 Cable Assembly Pt No. KSK11956 1
4GD/1660-99-2055387 Low Pressure Nitrogen 1
Walk Round Kit
5A/7290-99-9723881 Drier Electric Hand 1
5A/6125-99-4345664 Adaptor Nozzle (used with 1
previous item)
6B/6645-99-5213169 Stopwatch 1 <
Sect 6
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TABLE 3 TEST EQUIPMENT REQUIREMENTS (continued)

Sect/Reference NATO No

Nomenclature

Qty

10AG/5895-99-1077472

10AD/6625-99-0010827
10AD/5895-99-1077065
4XA/6650-99-2062620
1B/3439-99-1278853

1H/5120-99-9721495

1H/5120-99-9721492

1M/5120-99-2237678

1B/3439-99-1278855

1H/5120-99-1241005

1H/5120-00-9870785
1B8/3439-99-1278854

1B/3439-99-1278865

10AG/5120-99-1199481

10AG/5120-99-1199482

10L/5895-99-9563379

10L/5841-99-1072276

10D/5841-99-1071455

Withdrawal Tool (Component Board)
Cossor KSK 11940

Adaptor (Test) Cossor KSK 12611
Adaptor (Test) Cossor KSK 11953
Magnifier I1luminated

Soldering Iron Electric
Weller TCP-1

Inserter Electric Plug to Socket
Contact

Extractor Electric Plug to
Socket Contact

Terminal Hand Crimping Tool
Tip Electrical Soldering Iron
Weller PT-CC8

Insertion Tool Contact Electrical
CIT 20

Extractor Tool

Tip Electrical Soldering Iron
Weller PTCCY

Holder Soldering Iron
Weller BH2 (S)

Tool Contact
(Cossor Pt No B51441/13)

Tool Contact
(Cossor Pt No B51441/12)

Control Transponder Set Type 1503
Pt No D/GA 81450

Control Transponder Set
Type 1601/6 - Pt No D/GA 86919/6

Transponder - Pt No SSR1600/2

Sect 6
Page 4D
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Voltage checks

3. The measurements called for in this section are checks of supply voltages
and should be made before functional tests are commenced. The transponder
and control unit should be connected with both ac and dc supplies adjusted to
their normal values. The function switch on the control unit should be set
to ST'BY, the code selector switch to 0000, and the transfer switch, if
fitted, to No.l.

A Low Voltage Power Unit.

(a) 4J1 : between +21.6 and +25.2 V dc
(b) 4J2 : between -21.6 and -25.2 V dc¢

Sect 6
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(e)
(a)
(e)
(£)
(8)

LJ3 : between +9.0 and +10,5V d.c.
LIl : between -9.0 and ~10,.5V d.c.
LJ5 : between +95 and 105V d.c.

LY33 and Y3l 3 between 5.7 and 5.9V r.m.s.
Y2l and 4Y25 :  between 5.7 and 5.9V r.m.s.

High Voltage Power Unit

Usging the test meter, measure the potential between 3Y5 and
chassis. A reading in excess of 1.5kV should be obtained.

4. Receiver and Decoder Preliminary Checks

(1) Set the function switch on the control unit to OFF and connect

ALL
Dec.65

the control unit, transponder under test, Transponder Test Set

and DME/ATC Test Set, power supplies and oscilloscope as shown

in Fig, 2. Set the test equipment as listed below:-

T1

INTERROGATION : 2n»d- INT DELAY
SIDELOBE SUPPRESSOR: AMPLITUDE -
SYNC ' : -

No.2 INT PULSE -

OFF
OFF
FIXED
ON

The pbsitions of the other controls on this unit are

unimportant at this stage.

T3
Ty

T5

Set dial to 1Go/s, tuning for pesk on indicator.
SAMPLE RATE fully anti-clockwise-

Input Switch PLUG-IN

TIME BASE 1mS

FUNCTION FREQUENCY

Depress LINE RF ALC and AM buttons. Set FREQUENCY to

103(Mc/s as shown in the associated window.
Adjust A F for fine control so that counter (TL) reads

30000K¢/ s.

Set SQUARE WAVE control fully anti-clockwise.

Sec. 6
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T6 Depress LINE and ATC buttons.
Set SLS LEVEL to O.

T7 Set FUNCTION switch to NORMAL.

Switoh on the test equipmentvas listed below:~

T1 ON

Main switch in upper bezel of T2

T5 - LINE

T6 LINE

T7 Depress Line Indicator Lamp
T8 Set switch to MON.CAL.

T9 ON

Check that pilot lamps, where fitted, are glowing.

(2)  Set the Control Unit function switch and the MODE switch on Ti
to A, the Code Selector switohes to 0000 and the Transfer switch.
if fitted, to No.l. Check that the frequency is 1030 Mc/s
(Tu reads 30000Kc/s). Set RATE on Tl to 500¢/s. On the
Transponder Set 7RV1, 7RVZ2, 7RV3 and 7RV4 fully clockwise.

Connect the oscilloscope to 7J1 and vary the input level by
ad justing the attenuator on T5 until the observed pulse
amplitudes are 1 Volt. The noise level should not exceed
0.4V ptp, and can be adjusted by means of RV1 on the I.F.
Amplifier (para.15A(2), page 31).

A. MNode A

Connect the oscilloscope to 8J1. The‘amplitudeé of the
observed pulses must be 8.0 + 1V. '

B, Mode B

Set the function switch and the mode switch on T1 to B.
The amplitude of the observed pulses must be 8.0 + 1V.

C. Mode C

Set the Altitude Reporting switch if fitted to ON; set
Tl Mode switch to C and connect the oscilloscope to 832,

Sec, 6 ' " ALY
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D.

E.

The amplitude of the observed pulse must be 8.0 * 1V.

Set the Airframe Ident switch, if fitted, to ON. Set function
switch and Tl mode switch to D, and connect the oscilloscope
to 8J3. The amplitude of the observed pulse must be 8.0 t 1V.

Receiver Characteristics

Set Tl mode switch and function switch to A.- Check that Tl
Rate Switch is set to 500c/s. and that T4 indicates 30,000Kc/s.
Set T5 attenuator to -80dBm.

Connect the oscilloscope to 7J1 and note the peak pulse
amplitude. Adjust T5 attenvator to -70dBm and again note the
peak pulse amplitude. Repeat every 10dBm to -20dBm. The

- results must lie within the shaded area of the curve of Fig.3.

5. Pulse Levels

(1)

(2)

(3)

(4)

Set the furiction switch to‘ﬁ; the code selectors to 0000 and
the transfer switch, if Fitted, to 1. Set Tl mode switch to A.
Check that frequency is lO}OMQ/s and PRF is SOOc/s. Connect
oscilloscope to 7J1l and adjﬁst T5 attenuator so that the peak
pulse is 1.0V.

With the oscilloscope connected to 8J4 increase the level of
the input pulse to -25dBm by adjustment of T5 attenuator.
Check that the ditch pulse does not extend below the baseline
by more than 0.2V. Adjust TRV1 if necessary to obtain this
amplitude.

Set the function switch and Tl mode switch to B. Keep the
input level at -25dBm. Check that the ditch pulse does not
extend below the baseline by more than 0.2V. Adjust 7RHV2 if

necessary.

Set the function switch and T1 mode switch to C. Check that

the ditch pulse does not extend below the baseline by more

than 0.2V. Adjust TRV3 if necessary.
Sec. 6
Page 7
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(5) Set the function switch and Tl mode switch to D. Check that the
ditch pulse does not extend below the baseline by more than 0.2V.
Adjust TRV4 if necessary. ‘

Sec. 6
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2-pulse SLS is no longer
used and the relevant
circuits in the transponder

are disabled

M.0.D. AL2 Mar.69

Sec. 6
Page 9



Cossor Electronics Ltd.
S.S.R. 1600

2-pulse SLS is no longer used
and the relevant circuits in

the transponder are disabled

Sec. 6
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6. Decoder intermediate checks

Set the function switch and Tl mode switch to B, the code selectors
to 0000 and the transfer switch, if fitted, to No.l.

A. Gate pulse generator

(1)

(2)

(3)

Set T5 attenuator to -25dBm and connect the oscillator to
1373. Check that the mode A/B gate pulse is within the

following limits:-

Amplitude : 7.5 to 9.0V positive
Width ¢ 27 to 32us.

Set Tl mode switch to C and connect the oscilloscope to
13J4. Check that mode C gate pulse is within the following
limits:-

Amplitude + 7.5 to 9.0V positive

Width : 27 to 32us.

Set function switch and T1 mode switch to D and connect the
oscilloscope to 13J5. Check that the mode D gate pulse is
within the following limits:-

Amplitude : 7.5 to 9.0V positive

Width : 27 to 32us.

B. Suppression pulse generator

(1)

AL9
Apr. 1967

Set Tl mode switch and. the function switch to A, and
connect the oscilloscope across the load (para. 2G (b)) in
SKT.S. Check that the observed pulse is within the

following limits:-

Amplitude ¢ not less than 20V

Polarity : positive

Width : 27.0 to 32.0us at 20V level
Rise time : not more than 0.5us

Decay time : not more than 1.5us.

Sec. 6
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7. Receiver bandwidth and trigger checks

(1) Set the function switch and T1 mode switch to A, the code
selectors to 0000, and the transfer switch, if fitted, to No.l.
Check that frequency is 1030Mg/s and PRF is set to 500¢/s.

Reset the counter input switch to 1V and timebase to 1s.

(2) Count the suppression pulses. Set T5 attenuator to give 50%
replies (i.e. counter shows 250¢/ s). The level must be not
more than -76dBm. The measured level is MINIMUM TRIGGER LEVEL
and should be noted for future reference. Increase the input
by 3dB, e.g. if ~77dBm increase to -74dBm.

A, Bandwidth

(1) Vary the frequency by means of the control on T5. The bandwidth
between the two frequencies (one higher and one lower) at which
50% replies are obtained must be not less than 6.(Mc/s.

(2) Reset the attenuator on T5 to a new value 37dBm higher e.g. if
it was -74dBm increase to -37/dBm. Again vary the frequency.
The bandwidth between the two frequencies at which 50% replies

are obtained must be not more than 28Mc/s.

(3) Increase the signal level by a further 20dBm and again vary
the frequency. The bandwidth between the two frequencies at
which 50% replies are obtained must be not more than SCMc/s.

B. Imggé Freguengx‘
Set the frequency to 115(Mc¢/s as follows:-

Set dial on T3 to 1.1, tuning to a max. reading on the indicator.
Set frequency control on T5 to llS(Mc/ s as shown in the window. '
Resget the counter input switch to FLUG IN and the timebase to 1lmS.

 Adjust the A F control on T5 so that the counter reads 50,000K¢/s.
Reget the counter input switch to 1V and the timebase to ls.

Sec. 6 ALY
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By adJjustment of T5 attenuator, check that the input signél level

at which BQ% replies are received (counter reads 250q/s) is'greater

than 60dBm above minimum trigger level (para, -7.2 a.bove)°

c. Tfigger Level

(1)

(2)

(3)

Set the function switch and Tl mode switch to B, Reset the
frequency to 103(Mo/s. (para. 4 (1) T5). Check that T1 RATE
switch is set to 500¢/s. By adjustment of T5 attenuator check
that the input signal level at which 50% replies.are received
is =76 % 1dBm.

Set T1 mode switch to C and check that the level at which 50%

replies are received is -76 % 1dBm.

Set T1 mode switch and the function switch to D and check that
the level at which 50% replies are received is -76 = 1dBm,

D. Video OQutput s

(1)

(2)

ALL
Dec.65

Set T5 attenuator to -743Bm, Connect oscilloscope across the
1X load (para. 2Ga) in the REC VID socket of the transponder
(SKTR). The observed waveform must have the following

characteristics:-

Amplitude H not less than .45V
Polarity 3 positive

Rise time H not greater than O.3Hs
Decay time : - not greater than O.7us
Width : not less than O,3us.

Reset T5 attenuator to -25dBm end check that:-

Amplitude : not less than 5V
Width 3 not greater than 1.2us.

‘Reset T5 attenuator in steps and note the pulse amplitude for

each decrease of 5dBm. The results must &1l lie within the
shaded area of the curve of Fig. 5.

Sec. 6
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8. Decoder Checks

Set T1 mode switch and the function switch to A, the code selectors
to 7777 and the transfer switch, if fitted, to No.l. Check that
the frequency is 103Mc/s and the PRF is set to 500¢/'s.

A. Mo.de dperation

(1) Connect the oscilloscope to 10J1 and observe that suppression
pulses are present. Set Tl mode switch to B, C & D
respectively and note that pulses are present only on positions
A and C, but not B and D. ‘

(2) Set function switch to B and check that pulses are present on
T1 mode switch positions B and C and not A and D.

(3) Set function switch to C and check that.pulses are present only
on T1 mode switch position C but not A, B and D,

(4) Set function switch to D and check that pulses are present only
on Tl mode switch positions C and D but not A and B,

(5) Switch No. 2 INTERROGATION PULSE on T1 to OFF and set T5
attenuator to -20dBm., Set T4 input switch to 1V and TIMEBASE
to 1s. Check that the counter registers not more than 5 pulses

per second averaged over 30s,

(6) Repeat the operation of para. (5) with the function switch set
to C, B and A respectively.

(7) Restore No.2 Interrogation Pulse on T1.

B. Two pulse sidelobe suppression

(1) Set the function switch and T1 mode switch to A. Set T5
attenuator to -70dBm and T6 SLS LEVEL to -1dB. Set TJ input
switch to 1V and Timebase to ls.

Sec. 6 ALL
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(2)

(3)

(&)

(5)

Check that at least 95% replies are received (counter reads
475p/s) as the attenuator is adjusted over the range from
-70dBm to -25dBm. Adjust 7RV1 to attain this if necessary.

Reset T5 attenuator to -77dBm and SLS LEVEL on T6 to -7dB.
Check that suppression pulses are generated not more than 5%
(counter reads 259/5) as the attenuator is adjusted over the
range from -77dBm to -25dBm.

Repeat (2) and (3) with the function switch and T1 mode switch
set to B, Adjust 7RV2 if necessary.

Repeat (2) and (3) with the function switch and Tl mode switch
set to C, Adjust 7RV3 if necessary.

Repeat (2)and (3) with the function switch and. Tl mode switch
set to D, Adjust 7RV4 if necessary.

tolerance

Set the function switch and T1 mode switch to D. Set SLS

“LEVEL on Té to 0. Adjust T5 atteﬁuator until the counter reads

(3)

(4)
(5)
(6)

Dec.65

50% replies (counter reads 250p/s). By means of the SPACING
control on Tl decrease the spacing by 0.2us. Increase the input

level to regain 50% replies. The increase must not exceed 3dB.
Repeat (1) with the spacing increased by 0.2us.

Set T5 attenuator to -25dBm and adjust the pulse spacing to
the points where no replies are obtained. The changes from

nominal spacing must not exceed lus.
Repeat (1), (2) and (3) on mode C.
Repeat (1), (2) and (3) on mode B.

Repeat (1), (2) and (3) on mode A.

Sec. 6
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9. Three pulse sidelobe suppression

(1) Turn SLS AMPLITUDE control on Tl to 2 {the exact value is
unimportant). Set SLS POSITIION control on Tl so that spacing
between lst and second pulses is 2Uus as seen on the oscillo’scope
connected to 7J1. Adjust the SLS WIDTH control until the
second pulse is the same width as the first. Adjust T5
attenuator until the pulse is 1V high. Set the mode switch on
Tl and the function switch to B.

(2) Connect the oscilloscope to the following points and check that
the observed pulse amplitudes and widths are within the limits
" stated., '

A. D'el.ay circuit

(1) Emitter of 9VTl, Amplitude of P1 1.0 * 0.2V positive-going
Amplitude of P2 0.8 * 0.2V positive -going

(2) 939 Amplitude of P1 1.5 to 2.1V

(positive-going portion)

Amplitude of P2 1.5 to 2.1V

(positive-going portion)

B. Pulse stretching circuit

(1) 978 Amplitude of PL 0.9 * 0.1V
(positive-going portion)
Amplitude of P2 0.7 & 0,1V
(positive-going portion)
Delay of PL w.r.t. PL at 701 3.2 * O.lus

(2) Emitter of 9VT'6, Amplitude of Fl 0.6 £ 0.1V
(positive-going portion)
Width of P1 2.6 to 3.0us

(3) Emitter of 9VI7, Set 9RV1 to give P1 0., * 0,05V peak.

Sec., 6 AL9
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C. Comparator

(1) 9J2. The observed waveform must be as Fig. 4 (c), and P2 must
be added to the stretched pulse. The amplitude of the positive
stretched pulse must be 0.5 % 0,1V.

(2) Set T5 attenuator to -25dBm and adjust 9RV2 until the 'ditch'
pulse projects below the baseline by not more than 0.5V.
Reset the input level to give 1.0V at 7J1. ‘ ’

' (3) Emitter of 9VT10. Amplitude of 2nd pulse 1.0 $ 0.1V

(positive~going portion).

D. AND gate

(1) Cathode of 9D6, Amplitude of lst pulse,

1.0 £ 0.1V (positive-going portion). Delay w.r.t. to Pl pulse
at 7J1. 2.0 £ O.lus. '

(2) %J3. Positive amplitude 0.8 ¥ 0,1V,

E, Post gate amplifier

(1) 975. Negative amplitude 9 * 1.0V.
amp

F, Suppression pulse generator

(1) Connect the oscilloscope to 936, and adjust 9RV3 until 100%
triggering is obtained. The observed pulse must be within

the following limitss-

Amplitude : not less than 18.0V
Width : 30 £ 10us

Rise time : not greater than O.lus
Decay time : not greater than 0,5us.

(2) Set TS5 attenuator to -80dBm and adjust SRV3 until the observed
pulse is appearing for 50% of the display time.

ALy Seo. 6
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(3) Increase the input level to -25dBm, and check that the delay
of the start of the pulse with respect to P1 at /J1 does not

alter (i.e. remains triggered at the P2 -position).

(4) Set T5 attenuator to -77dBm and SLS LEVEL on T6 to O. Check
that T4 input switch is at 1V and timebase at 1mS, Check that
suppression pulses are not generated for more than 5% of the
display time (counter reads 25). Increase the input at T5
attenuator to -25dBm. The condition must hold over the whole

range of inputs. Restore T5 attenuator to -75dBm.

(5) Set SLS LEVEL on T6 to -6dB. Check that 95% replies (counter
reads 475) are obtained over the range -75 to -25dBm.

(6) Repeat paras. (4) and (5) with the function switch and T1 mode
switch set to A.

Spacing tolerance

Set T5 attenuator to -77dBm and SLS LEVEL on T6é to O. Set the
function switch and Tl mode switch to B and connect the oscilloscope
to 9J6. Adjust the spacing between the first and second pulses by
means of Tl POSITION control above 2us and note the position at
which 10% inhibit pulses are counted (counter reads 50p/s). The
position must not be outside the limits 2.0 to 2.6us.

Turn T1 SLS AMFLITUDE control to OFF.

Decoder auxilliary circuit checks

(1) Set the function switch and Tl mode switch to B,

A. Low sensitivity (if fitted)

Switch to LOW SENS and set 1C0RV2 fully anti-clockwise. Check
that thé LOW SENS control (IORVA) can be adjusted to give 50
replies (counter reads 250p/s) with input levels, as set at T5

ALY
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attenuator, not greater than -37dBm and not less than
-72dBm. Set LORV}L until 50% replies are obtained with
T5 attenuator set to -65dBm.

Restore the LOW SENS switch to normal.

B. Group count-down

(1) Set the function switch and Tl mode switch to A,
and T5 attenuator to -25dBm. Set T1 RATE control to
SOOq/s.

(2) Set LORVI until 100% replies are just attained
(counter reads 500p/s). Set Tl RATE control to 100¢/s
and check that the reading on the counter does not
exceed 550p/s.

(3) Set T1 RATE control to 2000¢/s and reset 1ORV1 until
1OQ% replies are just obtained (counter reads ZOOOp/s).
Set T1 RATE control t6 4000¢/s and check that the
reading on the counter ddes not exceed ZAOOQ/S.

(4) Set T1 RATE control to 1450¢/s and adjust 10RV1 until
100% replies (counter'reads 145Qg/s) are Jjust obtained.

C. Sidelobe suppression rate limiter

(1) Connect the oscilloscope to 7J1. Set SLS AMPLITUDE to
2 (exact value is unimportant), and adjust the second
pulse by means of SLS POSITION control on Tl to 2us
after the first pulse. Set T1 RATE dontrol to 2000¢/s.
Set T5 attenuator to -25dBm and the SLS LEVEL control on
T6 to Q. '

(2) Set the function switch and T1 mode switch to A.
Connect the counter to 9J6, by removing the plug from
" the transponder SUPPN socket and‘contriving a suitable
connection to the jack. Adjust LORV2 until 50% replies

ALL Sec. 6
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are obtained (counter reads 1000p/s). Set RATE control
~on T1 to 3500¢/s and readjust 10RV2 until 50% replies
‘are again obtained (counter reads 1750p/s).

(3) Set RATE control on Tl to 3000¢/s and adjust LORV2 to
give just 100% replies.

(4) Turn SLS AMPLITUDE control on Tl to OFF and reset RATE
control on T1 to SOOq/s.

11, Transmitter and encoder checks

(1) Set the code selectors to 0000 and the transformer switch,
if fitted, to No. 1. Set the function switch and T1l mode
switch to B. Reconnect the counter to SKTS on the
transponder, . :

Adjust TS5 attenuator to give 100% replies (counter reads

500/ s) .
A, Modul ator

(1) Comnect the oscilloscope to 2VT6 collector. The
amplitudes of the two pulses must be within the range
6L to 75V, |

(2) Adjust 1JRV2 until the width of each pulse is 0.45
* .0Obus.

B, Transmitter freguency

(1) Check the frequency of the transmitter by tuning the
FREQUENCY control on T9 for a peak on the meter.
Read the frequency on the dial and apply any known
corrections. The frequency should be 1090M¢/s. If
'necessany tune the transmitter cavity as described in

- Section 6, para.l€E.

Sec. 6 ALL
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C. R.F. pulse shape and spacing

(1) Connect the oscilloscope to the MONITOR: XMTR socket of
vT? and set the switch to NORMAL. Set the code selectors
to 7777 and observe the presence of 1) pulses. Set the
width of the last pulse to 0..5us by adjustment of 1,RV2,

(2) Bach of the 1) pulses must fall within the following

limits:-
Width : 0.35us min,, 0.554s max.
Rise time : O.1lus max.
Decay time : 0.2us max.

(3) With the second channel of the oscilloscope connected
to the MARKER socket on Tl and the SPACING switch set
to 1.4bts, check the spacing between the leading edges
of the first and last\ﬁulses is 20.3@3 (14 x 1.45us).
Correct if necessary by adjustment of 1402,

(4) Depress and release the IDENT button and check that the
I.P. appears ,4.35us after the last framing pulse.

D. Trangponder delay and jitter

(1) Set the function switch to OFF and connect a shorting
link across 1OR9 to disable the GCD circuits. Set T1
RATE control to 2000¢/s and T5 attenuator to -25dBm.

(2) Set the function switch and mode switch on T1 to B,
Measure the delay between the leading edge of the 2nd
interrdgation pulse observed at 7J1l and the leading
edge of the F1 pulse observed at the MONITOR: XMTR
socket on T7. The delay must lie between the limits

"2.5 and 3.5us. The jitter on the delay must be not
greater than 0.1uS. Set the function switch to OFF and
remove the link across 10R9, ‘

ALY Sec., 6
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E. Coding check

(1) Set the function switch to B, set T1 RATE control to
500_c/ s and the code selectors to 0000. Observe the
output on the MONITOR: XMIR socket on T7 and check
that only F1 and F2 pulses are present. ‘

(2) Set the code selectors to the positions shown below

and obsgerve pulses at the corresponding intervals.,

Code Selector Pulses at interval after Fl1
(microseconds)

1000 2.9

2000 5.8

3000 2.9 5.8

4000 8.7
5000 2.9 8.7
6000 5.8 8.7
7000 2.9 5.8 8.7

0100 11.6

0200 1.5

0300 11.6 14.5

0400 17.4
0500 11.6 17..
0600 ’ 14.5 17.4
0700 11.6 14.5 17.4

0010  1.45

0020 4o 35

0030 1l.45 4.35

0040 | 7.25
0050  1.45 7.25
0060 L35 7.25
0070  1.45 L4.35 7.25

Sec, 6
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Code Selector Pulses at interval after F1
(microseconds)

0001 13.05

0002 15.5

0003 13.05 15.5

000L, 18.85

0005 13.05 - 18.85

0006 15.5 18.85

0007 13.05 15.5 18.85

F, TDENT pulse selector

(1)

(2)

G, Mode

Press and release the IDENT button. The IP must be a
single pulse, l4.35us after F2, Switch.the code
selectors to 7777, and set 1,RV1 fully clockwise. Check
that the IP remains present for not less than 40O

seconds after the button is pressed once more.

~

Set 1,RV1 fully anti-clockwise, and check that the IP
remains present for not more than 6 seconds after the
IDENT button is pressed. Set 14RV1 to give a display

time of 20 secs. after button is pressed.

C selectors

(1)

Set the function switch and T1 mode switch to C and
the code selectors to 0000. The output at MONITOR: XMTR
on T7 must consist of two framing pulses (F1 and F2)

having the following limits:-

Width . H 0.35 to 0.55us
Spacing : 20.3 t 0.05us

(2) Using the mode C code selector simulator unit, set the

control switch (SB) to NORMAL, and the code selector
to the following positions and check the presence of

the indicated pulses.

Sec. 6
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C switch pos. Output pulse spacing from F1 in ps)
11.45

2 2.9
3 L35
L 5.8
5 7.25
6 8.7
7 11.6
8 13.05
9 14.5

10 15.95

11 17.4

12 - 18.85 and 24.65

(3) Set the control switch to +2V and repeat para. (2).
(4) Set the control switch to 1.5k and répeat para. (2).

(5) Set the control switch to OFF ,

H., Mode D selectors

(1) Set the function switch to OFF, On unit 13 move link A
from the A/B code position to D position. This ensbles
the mode D interrogation to open the mode D code
selector gate instead of the mode A/B gate. Set the
function switch and T1 mode switch to D. Set the code
selectors to O000. Check that the output consists of
only two framing pulses. (Fl1 and F2),

(2) Insert the cannon plug (para. 2 (R)) with pins B, C, D,
B, F, H,J, P, R, S, T, U, and W linked together, into
SKT . H., Connect the linked pins to chassis and check
that the output consists of 15 pulses.

Sec., 6 ALL
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(3)

(&)

Set the function switch to OFF, remove the cannon plug,
and return link A on unit 13 to the A/B position. Set

the function switch to D, and check that the output

consists of only two framing pulses,

Set the code selectors to 7777 and check that all
fourteen pulses are present. Also check that the IP
appears L.35us after F2 when the IDENT button is pressed.

I. RF output power

(1)

(2)

(3)

Set the function switch to OFF, the code selectors to
7777, T1 RATE control to 1450¢/s and comnect a shorting
link across 10R9. Set the function switch to D and
using the power meter T8 measure the output power by the

following procedure:-

Connect the oscilloscope to VIDEQ OUT on T8, Adjust the
NULL control on T8 until the two baselines coincide.
Switch to MEASURE on T8. Adjust the FINE and COARSE
controls on T8 until the uﬁper trace coincides with the
modulation peaks of the lower trace.

Read the output power on T8 and switch back to MONITOR
CAL,

The output power must be not less than 700W,

Observe the amplitudes of the 1l pulses at the MONITOR:
XMTR socket on T7. The smellest pulse must be not less
than 0,95 of the largest.

Set the function switch to ST'BY, No output must be
obtained from the trensponder.

J. Over-interrogation

(1)

ALL
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Set the function switch and Tl mode switch to A.
Set the code selectors to 7777.
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(2)

Set T5 attenuator to 6dB sbove minimum trigger level,
and T1 RATE control to 2300¢/s. Check that T4 input

- switch is set to 1V and timebase to lsec.

Adjust 10RV3 until 100% replies (counter reads 2300p/s)
are just attained. Set the function switch to OFF and
remove the shorting link across 1CR9.

K. Suppression pulse position

(1)

Set T1 RATE control to 1000¢/s, the function switch to
A and comnect the 300 ohm loed (pera. 2Gb) at SKT.S.
Connect the oscilloscope across the load and measure
the time delay between the 20V point of the leading
edge of the suppression pulse, and the 10% amplitude
point on the F1 pulse as observed at the MONITOR: XMIR
socket on T7. The 10% point must not occur earlier
than the 20V point., Disconnect both channels of the

oscilloscope.

L. Audio output

(1)

(2)

(3)

Connect the 500 ohm load (para. 2G (c)) between PLG35
and chassis or FLG32, and connect the oscilloscope to
10J5. Set 10RV5 to give maximum amplitude of the
displayed waveform,

Measure the output power by the following method:-

Measure the mark/space ratio (R1)
Measure the peak voltage of the waveform (V1)

Then the output power P1 = Rl x V1% x 2  m.
This value must be not less than 100mW.

Remove the 500 ohm load and replace it by the 100 ohm

(bara. 2G (d)). Measure the mark/space ratio R2 and
the peak voltage V2.

AL,
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Then the output power P2 = V22 x 2 mW
This value must be not less than 50mW,

(4) "Adjust 1ORV5 to the required level of output power.

M., Auxiliary trigger

(1) Set the function switch to C. Set T5 attenuator to
-100dBm. Connect the pulse generator (para. 2.0) to
transponder SKT.T (TRANS.TRIG). Set the pulse generator
to provide two pulses as follows:-

Amplitude : not less than 17V positive-going
Width : 1.0us max,

Spacing H 1.45us

P.R.F. : 500¢/ s

(2) The RF output power, measured as described in para. 11l
I (1), and shape as obServed on the oscilloscope
connected to the MONITOR:'XMTR socket on T7 must meet

the following requirements:-—

Peak Power : not less than 700W
Width : 0.35 to 0.550s
Rise time : O.1phs max.

Decay time : 0.2us max,

(3) Check that the delay time between the 50% amplitude
point on the leading edge of the input video pulse, and
a similar point on the output pulse is 0.4 t 0.2us,

(4) Set the function switch to ST'BY and check that no
output is obtained from the transponder. Remove the

‘connections from SKT.T.
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Initial desensitize delay

(1)

(2)

Set the function switch to OFF, Check and if

necessary reset the frequency to 103Me/s (para. 4 (1)).
Set TL RATE control to 500c/s and mode switch to A.

Set T5 attenuator to -30dBm. Set the code selector to
7777. Connect the oscilloscope to the MONITOR: XMTR
socket on T7.

Set the function switch to A. The 14 demodulated
pulses must appear not sooner than 60 seconds after

switching on.

12. Self test circuits

A.

Sec. 6
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Setting—ug

(1)

(2)

(3)

(%)

Set the function switch and Tl mode switch to A, the
code selectors to 0000 and the transfer switch, if
fitted,to No.l.

Check that the frequency is 103(Mc/s (para.ly (1)),
Set T1 RATE control to 500¢/s.

Set input level at T5 attenuator to 6dB sbove minimum

trigger level (para. 7 (2)).

Connect the oscilloscope to 7J1 and measure the

amplitude of the pulses. Note the value.

Set T5 attenuator to -100dBm. _

Press the SELF TEST button, either on the transponder
or on the control unit. Adjust 2VC1l in the Self Test
local oscillator to give the same amplitude of video

pulse as was measured in para. (2).

Set the function switch to OFF and disconnect the &HT
disable link. Connect a variable voltage AOOq/s supply
to 3Y1 and 3Y2.

ALS
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(5)

(6)

(7

(8)

B. Self

AP 114J-0102-16

Set TS5 attenuator to obtain 100% replies.

Switch the code selector to 0000 and function switch to A. AdJjust
the variable 400 Hz supply mentioned in para.(4) until the output power
is 250W (as measured in para.11.1(1)). Set the pulse width to 0.45us by
means of 14RV2 (as measured in para.11.C (1)).

Connect the oscilloscope to 10J5, and adjust 13BV1 until the.audio
multivibrator is Jjust triggered as shown by the displayed waveform.

Set the function switch to OFF, disconnect the variable supply, and
reconnect the EHT DISABLE link.

Set the function switch to A, and check that the audio monostable
is now triggered, as shown by the displayed waveform at 10J5. Alse
check that the visual momitor lamp is 1lit.

test operation check

(1)

(2)

(3)

(4)

Check that the LO-SENS switch is switched off, and that for a single
installation the Transfer Switch is set at 1. If the check is being
carried out without the aid of the,specified test gear, ensure that a
suitable 50 ohm load is comnected to the aerial socket.

Set the function switch and Tl mode switch to A. Set T5
attemuator to ~100dBm. Allow the visual monitor lamp to go out.

Wait 90 secs then depress and release the SELF TEST button and .
observe that the visual monitor lamp lights. Check that the lamp goes
out again after not less than 10 seconds.

Set the function switch and Tl mode switch to B. Repeat para.(3).

15. Power consumption

(1)

(2)

(3)

ALl2 Nov.T4

Set the function switch and Tl mode switch to B. Set the code
selectors to 7777 and the transfer switch, if fitted, to No.l. Check
that the frequency is 1030MHz and that T1 RATE control is set to 500 Hz.
Set T4 input switch to 1V and timebase to 1ls. Adjust TS5 attenuator
until just 100% replies are received (counter reads 500p/s).

Check that the AC supply is 115V r.m.s. 400 Hz. The supply current
must not exceed 500mA.

4 Set T1 RATE control to 100p, The supply current must not exceed
500mA .
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14. Test

Set the function switch to OFF and disconnect the test equipment.

procedure modifications for S.S.R. 1600/2

A.

15. I.F,

Voltage checks (Sub-section 3).

No modifications are necessary to the test points or the voltage
limits permissible, but the 115V a.c. supply should be switched off and
the rail voltages rechecked using the DC input only, over a range of
voltages from 22 to 31V.

. Disabling the e.h.t.

4To disable the e.h.t. on transponder 1600/2, unsolder the wires
connected to terminalss andr on 4T2.

Self-test circuit setting-up procedure (12A (4))

Paragraph 12A (4) should be amended to read as follows:
(4) Set the function switch to OFF, and disconnect the e.h.t. Connect a
variable voltage e.h.t. supply to 3Y1l and 3Y7 (negative).®

Amplifier aligrment

A.

(1)

(2)

(%)
(4)

(1)

(2)

(3)

Sect.6
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Alignment preparation

Remove the chassis lower dust cover from the I.F. amplifier,
disconnect and remove capacitors €46 and C47 (Fig.7).

Set RV1 13 turns from fully anti-clockwise. This position normally
provides an acceptable noise level but may be modified slightly if
necessary to attain the value of 0.4V ptp (para.4(2), page 6).

Connect termination pins B to C, E to F with short wire links.

Connect the power supplies and test equipment to the I.F. amplifier
(Fig.8b). Ensure that the supply polarity and potential are correct.

Alignment procedure

Set the Signal Generator to produce a carrier frequency of 61MHz
modulated by a square wave of 400 Hz. Adjust the attemuators to
provide a display on the oscilloscope of 1V P/P.

Adjust transformer cores L6, 7, 8 and 9 for maximum amplitude of
displayed output, attermuate the signal generator output to maintain a
displayed waveform of 1V amplitude.

Disconnect the power supplies and test equipment, remove the links
Bto C, E to F and connect G to H, I to J.



(4)

(5)

(6)

AL12 Nov.T74
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Re—~connect power supplies and test equipment and adjust transformer
cores 12, 3, 4 and 5 for maximum displayed output for a signal input of
58.0 MHz. Adjust attenuators to set the amplitude of displayed waveform
to 1V.

Disconnect power supplies and test equipment, remove links G to H,
I to J. Re-comnect C46 and C47 and replace chassis lower dust cover.

Re—connect power supplies and test equipment. Set signal
generator to 60 MHz adjusting the attenuators to provide a displayed
waveform of 1V P/P amplitude. Note the attenuator reading and increase
the output 3dB. Detune the signal generator until the displayed wave-—
form is 1V in amplitude, note the frequency (fl) and re-tune to 60 MHz,
checking amplitude of displayed waveform at this frequency. Continue
tuning past 60 MHz and note frequency (£2) when the displayed waveform
falls to 1V P/P. The difference between fl and f2 should be at least
7 MHz. The centre frequency should lie between 59 and 61 MHz.
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16, Alignment Procedure for Local and Self-test Oscillators

(1) These units cannot be aligned satisfactorily without teking
into account the effects of units connected to them. For
this reason, the alignment equipment includes some of the

other units that comprise the R.F, Head.

A. Voltage checks

(1) Remove the cores from Z2L1 and 2L5 and connect the test
set to the local oscillator, self—testvdscillator and
I.F. amplifier points indicated in Fig.l1lO., Disconnect
SKT5/PL5 and SKT)/FL) and the leads comnected to 2Y2y,
25, 26, 31 and 32, and 5Y27, 28 and 30.

(2) Switch on the power supplies at the test set and allow
a 10 mins 'warm-up' period. Check that the voltage
between the emitter of 2VI1l and chassis is within the
range 0.81 to O.9lVifbsitive. t

(3) Check that the voltage between the junction of 2R3 and
2L1, and chassis is within the range 8.5 to 9.65V positive.

(4) Check that the voltage between the junction of 2R7 and
2R30, and chassis, is within the range 8.5 to 9.5V

negative,

(5) Check that the voltage between the emitter of 2VI'3 and
chassis is within the range 8.2 to 9.0V negative.

(6) Check that the voltage between the junction of 2R21 and
2R22 and chassis, is within the range 6.0 to 7.5V

negative,.

(7) Check that the voltage between the junction of 2R28 and
2R29, and chassis, is within the range 12.05 to 13,35V

negative,

(8) Switch off the power supplies.
ALy
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B.

Alignment

(1)

(2)

(3)

(4)
(5)
(6)

(7)

(8)

"Replace the cores of ZL1l and ZL5, and set the cores of

21, 2L2, 2L3, 2L5, and 2L7 to their approximate mid-
positions., Set the core of 2L4 and the potentiometer
2VCL, fully anti-clockwise.

Switch on the power supplies, and with the meter (para.
16 A (2)) on the 25V d.c. range connected between the
Junction of 2R3 and 2L1, and chassis, tune 2L1 for

maximum indication on the meter,

Remove the meter, and connect the test set lead
terminated in a BNC socket to SKT.), on the cavity
filter., Switch to READ to monitor the crystal current.

Nofe: If at any time throughout the procedure

detailed in paras. (4) to (7) inclusive,
the indication on the cryétal current meter
reaches 1mA, then the core of ZLJ) must be
ad justed so that the indication falls %o
O.9mA.

Adjust screw number 5 on the cavity filter, and the

core of 2L3 for maximum indication on the meter.

Adjust the core of Z2L2 for maximum indication on the

meter.

Re-adjust the core of 2L1 for maximum indication on
the meter.

Re-adjust screw 5, 2ZL3, and 2L2, for maximum indication
on the meter.

Adjust the core of ZL)4 so0 that the indication on the
meter is O.9mA.
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(9) Set the switch from READ to OFF, and disconnect the BNC connector.

(10) Connect SKT5/PL5, SKT4/PL4, and the 50 ohm load to SKT1, via the
coaxial adaptor.

(11) " Set the core of 215 fully anti-clockwise, and then with the meter
connected between the junction of 2R21 and 2R22, and chassis, adjust the
core of 2L5 until the meter reading falls to a minimum.

(12) Remove the meter, connect the oscilloscope.to 5Y28.
(13) Adjust the cores of 2L5 and 2L7 to obtain maximum amplitude of the
waveform displayed on the oscilloscope, adjusting the sensitivity of the

oscilloscope to obtain maximum accuracy.

(14) Switch off the power supplies, and disconnect all the test equipment,
Re-commect the intermal wiring to the appropriate points on the RF unit.

17. Aligrment Procedure for Complete RF Head Assembly

(1) This procedure is for use after the IF Amplifier and oscillators
have been aligned according to the instructions contained in 7.15 and
7.16. |

(2) The RF Head Assembly consists of

_f

(a) Local oscillator
(b) Self-test oscillator
c¢) I.F. amplifier
d) Transmitter oscillator and amplifier cavities
e) Cavity filter and mixer crystal
f) Band-pass filter
) 'T' junction _
) Interconnecting leads.

A. Preliminary operations

(1) «§ Disconnect the lead connect to 5Y28, and disable the e.h.t.ppUnscrew
the four adjusting screws on the cavity filter as far as possible
(screw 5 should have been set and locked during oscillator aligmment).

(2) Remove the crystal mixer diode, 2D7, and check the noise factor
- using the microwave crystal test set (para.2, AE). The noise factor is
‘satisfactory if the indication on the test set meter is within the range
21 to 25 divisions. Replace the crystal, but leave PL4 disconnected.
Discomnect SKTS/PLS.

(3) ‘Unscrew the self-test pickup probe from the amplifier cavity as far
as possible, and connect the 1kQ resistor between 2Y1 and 2Y5.
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B. Cavity filter aligmment

(1)

(2)

Sec.6
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Connect the test equipment and the transponder as shown in Fig.ll,
and set and check the frequency of the signal generator (para.2q) at
1030MHz - with 1kHz squarewave modulation.

Note: Throughout the procedures in paras. (2) to (8) inclusive, ensure
that that the indication on the crystal current meter does not
rise above 0.9mA, by adjustment of the signal generator output
level.

Adjust screws 1, 2 and 3, on the cavity filter as follows:
(a) screw 1 for maximum indication on the standing wave meter.

(b) screw 2 for minimum indication on the standing wave meter.



Cossor Electronics Ltd.
S.S.R, 1600

(¢) screw 3 for meximum indication on the standing

wave meter,

(3) Set and check the signal generator at 1030Mc/s with no
modulation (CW), at a level sufficient to give a reading
of 0,65 to 0.75mA on the crystel current meter.

(4) Adjust screw ) on the cavity filter to give maximum
indication on the crystal current meter, reducing the

signal generator output level as necegsary.

(5) Oheck the 'set zero' and 'set power level' controls
on the signal generator, then set the output level to
give a crystal current reading of O.7mA.

(6) Remove the lead from SKT.l and reconnect to the power
meter (para. 17 A (5)). Check that the indication on
the meter is not greater than O,5mW.

Note: The lengths of the intercbnnecting leads
must not be chenged between tests (5), (6),

(7) Remove the lead from the power metér, and reconnect
to SKT.1l, Set and check the signal generator at
1025Mc/ s C.W., and check the 'set zero' and 'set power
level' controls, Check that the indication on the

crystal current meter is not less than O.6md.

(8) Repeat para. (7) with the signal generator set to
1035Mc/ 5. |

C., Final I,F, amplifier alignment

(1) Disconnect the crystsl current meter from SKT.) and
replace PL.), Connect the oscilloscope to 5Y28 and
move the I.F, amplifier away from the RF Head assembly
80 that 5L1 may be adjusted.

ALL4 Sec, 6
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(2) Set the signal generator modulation to give 2uS pulses
at 28.5ke/s on 1030Mc/s, and check the carrier frequency.

(3) Set the function switch on the control unit to STANDBY,
and increase the signal generator output until pulses
are just visible on the oscilloscope when it is set to
its most sensitive range. Tune 5L1 to give maximum

pulse amplitude.

(4) Vary the signal generator output attenuétor over the
range -80 to -204B in 10dB steps, and note the pulse
amplitude at each step. Plot the points obtained on
a graph of pulse amplitude against attenuator settings.

(5) Verify that the deviations from the best mean straight
line drawn between the points on the graph do not

exceed 1.5dB in either direction (see Fig.12).

(6) Vary the signal generator frequendy over the range
1020 to 104Mc/s, in 2Mc/s steps, and note the output
attenuator settings required to give an observed pulse

amplitude of 1V peak at each step.

(7) Plot a graph of attenuator settings against‘input
frequency and from it, verify that the bandwidth at a

level 3dB below the peak response ig not less than
Mo/ s.

(8) Set the function switch on the control unit to OFF,
disconnect the test equipment, and replace the IF

amplifier,

D. Transmitter cavity alignment

(1) Connect the test equipment as shown in Fig. 13 (a) and
set the function switch on the control unit to STANDBY.

Sec, 6
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(2) Using the meter, (para. 2'D), check that the -
voltages between the feed-through capacitors 2C18 and
2C17, 2C15 and 2Cl), are within the range 5.7 to 5.9V

Ir,M,S.

(3) Using the oscilloscope, check that the d.c. potential
between 2C17 and chassis is within the range 64.5 to
71.5V., “

Note: If the measurements taken in (2) and (3)
are not satisfactory, on no account

proceed with the following tests.

(4) Set the function switch on the control unit to any of
the mode positions, and the P,R,F. of the pulse generator
(para. 2K) = to 28.5kc¢/s. Check, using the
oscilloscope, that the waveform at 2C15 is as shown in
Fig.l) (a). If necessary, adjust potentiometer 14R2 to
set the pulse width at approximately 0.45uS.

(5) Connect the variable EHT supply (para. 2 M), to .
2¥Y23, and slowly raise the voltage to 1kV. Check that
the waveform at 2C15 is as shown in Fig.ls (b), and
using potentiometer 1,R2 set the width of thé pulse to
0.45 * 0.1uS. |

(6) Connect the second channel of the oscilloscope to the
crystal detector (para. 2 AD),.and adjust the
amplifier cavity tuning screw for maximum amplitude of
the displayed pulses, noting that the pulse width at
2C15 remains within the range 0.45 * 0.1uS.

(7) Switch off the EHT supply, disconnect the oscilloscope,
and reconnect the test equipment as shown in Fig.13 (b).
Set the EHT voltage to 1kV.

ALL Sec. 6
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(8) Tune the frequency meter (para. 2 AB).until the
power level on the power meter dips, and note the
frequency setting at the bottom of the 'dip'. Check
that the frequenéy is the required operating frequency
(normally 109M¢/s).

(9) If the frequency is not that required, make progressive
adjustments to the oscillator cavity tuning screw and
repeat (6), (7) and (8) until the operating frequency

is obtained, with maximum output pulse amplitude.

(10) Slowly raise the EHT voltage to 1.6kV, repeat para. (8)
and if necessary para. (9). Retune the frequency meter
and note the indication on the power meter. From this
reading, calculate the output power in nW, allowing for

the losses in the attenuator and cables.

(11) Switch off the EHT supply, and reconnect the test
equipment as in Fig. 13 (a). Switch on the EHT supply
and note the pulse width as observed on the oscilloscope

connected to the crystal detector.

(12) Multiply the value obtained in para. (10) by the factor
obtained in para. (11) to obtain the peak output power
in watts, and verify that this is not less than 700

watts,

(13) Adjust the self-test pick-up loop in the amplifier
cavity to give a pulse amplitude of between 5 and 8V
as seen on the oscilloscope connected across the 1k®.

resistor.
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(14) Switch off the EHT, set the function switch on
the control unit to OFF, disconnect the test equipment,

remove the 1k§# resistor, and reconnect the lead to
5Y28. Reconnect the EHT DISABLE link.

r‘———‘“— SIMULATOR _I
CONNECTIONS I S.A SWITCH |
T0PLG | POSITIONS |
24 o— 0
59 o—LCl) | 2 |
25 o—(A2l : 3 o |
40 o—(2) 4 |
26 o(A4) 5 4 ) |
41 o—{t4) o ‘ "SB 32 oy suppLy }
27 e—(B1) 7 0‘—}0—_‘}’/’ 15K |
42 o—D1) - 8 5 C o QNORMALZ ok |
57 o—(B2) : 9 5 OFF |
43 o 02) | 10 :
38 o (B4) ! 198 |
45 e (LR-D4) i 12 |
w e fH ;
- - _ i
FIGURE |
MODE 'C’' CODE SELECTOR SIMULATOR
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FIGURE 4
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FIG. 7D
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Sect.6
Page 48



BNC 330« Selectro
From Connector
Signal Q (female) To Units
Generator

Connector
(female)

FIG.8 INPUT PAD

Sect.6
Page 49



+24V

POWER
SUPPLIES

|+24V AND -I0V COMMON

=10V

\ Y
CHASSIS 5Y30 SYa?

- —

CONNECTIONS TO
ILF. AMPLIFIER,

(UNIT §)

FIGURE 9
POWER SUPPLIES FOR LF. AMPLIFIER.

Sect. 6
Page 50



SUPPLY ON/OFF SWITCH
1

¢
O TO——0 +(0V.

(o]

1
|
|
i
i
15K —— O3 +24v
i
i
1
|
I
|

> O Mo——0 ~ 24V

I
!
'

So———0 -rtov

CRYSTAL

d CURRENT
CHASSIS CHASSIS OFF ! READ
(uNIT )" | ! (UNIT 2) +
| 7
2vas 5Y30  2va4 2v26 232 2v3 sv2 CRYSTAL
\ N, BNC  CURRENT

SOCKET

d

1218

3 FOOT LEADS TERMINATING
IN SMALL CROCODILE CLIPS
TO BE ATTACHED TO THE
POINTS INDICATED.

TEST WAVEFORM
FOR SELF TEST

OSCILLATOR. ALL DIODES IN3067

FIGURE 10.
OSCILLATORS TEST SET

Sect6
) Page.5I



SIGNAL

FIGURE: I

TEST EQUIPMENT INTERCONNECTIONS

FOR FILTER ALIGNMENT

Sect.6
Page 52

GENERATOR
para.2, V.
POWER CRYSTEAL
SUPPLIES CURRENT
METER
para.2,A,B. para2,u )
6dB
ATTENUATOR
para, 2, AC.
|
|
| -
i SKT.4
. ' | SKT1
!
! SKT1.5
: T REHEAD
! ASSEMBLY
CONTROL CRYSTAL
UNIT DETECTOR
para.2,C. para.2, AD,
V. S.w.
INDICATOR
para.2, X.




OUTPUT
AMPLITUDE
IN VOLTS

8

EACH NOT GREATER
THAN 1-5d8B

-80 -70 -60 -50 -40 -30 -20 =10 0
INPUT LEVEL IN dBm.

FIGURE 12
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6.

Ancillary Test Equipment

General

The units and cable assembly described in the following paragraphs have been
designed tc facilitate bench testing of the transponder used in ART.23187
installations. They have been developed jointly by the R.A.F. and R.N. and
produced in R.N, workshops for Service use.

Mode C/D simulator unit

As stated in Section 1, para.5, code selection is achieved in different ways.
Switches for modes A and B are provided on the control unit, but mode D

switches are on a unit which is not normally included in the installation and
mode C responses are initiated by an automatic altitude encoder. Thus mode C
and D replies cannot normally be checked on the bench. To overcome this, the

mode C/D simulator unit is provided.

The unit, illustrated in fig.16, consists of a small box with four edge-
controlled switches mounted on the front. Connections are made via a 25-pole

plug at the rear.
A circuit diagram of the simulator unit is given in fig.l9 and fig.21 shows how
it is connected into the bench set—up.' Operation of the switches .earths @hé

appropriate lines in the code selection matrix.

Bench interconnecting unit

With the exception of the aerial and test sockets, all connections into and out
of the transponder are made via a'45—polé plug at the rear of the ynit. To
facilitate bench testing an interconnection unit is provided through which some
of the transponder connections are made. The unit affords fusing and switching
of the a.c. and d.c., supplies, a means of waveform observation and the ability

to feed in trigger and suppression pulses.

The unit is illustrated in fig.l7 and a circuit diagram is given in fig;ZO. No

"detailed description is necessary since the unit is largely self explanatory,
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all the controls and sockets being clearly identified. The two single-pole
sockets on the front panel permit monitoring of the variable 14/28V d.c. supply
under load conditions. Connections to the unit are made through two plugs and

- two sockets at the rear.

7. Cable assembly

To enable the units described in the foregoing paragraphs to be used, a special
cable assembly is supplied for the ART.23187 transponder. This assembly is
illustrated in fig.18 and the method of use is shown in fig.2l which is also a

detailed interconnection diagram for the bench layout.

Sect. 6
Page 58°












AP 114G-0102-16

PLA
F'" ' A PULSE SWITCH
A e 9293 04 0596 PT 08
o EARTH y
]
| olmove ¢ al
¢ ED
S imooE o R R
o | ¢ A 1-Sk 100 X
E | MODE D A2 | SLUE
! 'LI A AAAA
F lno»: C A4 15k 100k
s REEN
Llnons D A4 Ic £ R
100 %

8 PULSE SWTCH
92 93 04 05 §6 97 #3

w
»

; :

Y
i
:

MOOE D 81 | YELLOW

j

MODE ¢ B2 15k 100 k

MODE D 82 | wHITE

g M AAN——4
M lnone C B4 Sk 100 %
X I oo 0 84 l BLACK - -t N
| 15k 100k
! ' C PULSE SWITCH
o Imo[c 1 o 92930405 9697 08
* | wope o e Inoun
o ANAN AAAA
a lnonz c c2 15k 100k
\
| 'L|mnz D C2 lvmn AAA A
S | mooE ¢ c4 UELY 100k
T | 4 ORANGE
d 1 move v ¢
' | ISk 100 k
i D PULSE SWITCH
Y | mooe ¢ o1 ol 92930405 69708
v
='mn: D D) | Pk
I W | Moot ¢ D2 1-5k 100k

GREEN

'Sk 100k

:
¢

GREY

3
o
m
-
2
-»

100 k

Ly~

il

Fig.19 Mode C/D Similator Unit
Circuit Diagram

Sect.6
AL12 Nov.T74 Page 65



Sec. 6
Page 66

3 ]
M
PL A 52 0 [—( ~
l’] on Fr— ' f.
J,———- L s ¢ S o

2avde Lr2

b - ——

=@t

0
C GREEN)
[} I‘(
bl | E ]
—
0 Co
St
A
PLB 28y A |f|
o RLAJI s
¢ .._ FS2 Vs ) 115V fc
1SA Tl
| ] ' N
g
nsv ﬁ A
400¥z X LA
. FAILURE WARMING |
UGHT (RED) '
s |
*— N
\ L.._. | 'l
SKT/0 -,
CBLACK ) ‘
'
e
L
e
1 4 [
SKT B
-["—T
A
N —— ————— 4 73 (089) -~ -
RX. VIDEO B -\
1oy
_______ y 77 0093) e
MOD MON. B —=<
¢
- N~— m - - 4 74 0092 ) -/
SPECIAL TRIGGER = - —
0!
N~ - - —-- 4 20 (082) --- -
SuPP N/ OUT = —\
N~ — - - —- - — 36 € 084) ---
J=x2=——"= — = ="\
'
F
N =~ — = - 97¢086) ——-| ;
SUPE. IN (1) = ——
]
_____ — 98 (0B7) - - o
SUPP IN (2) o ——(
H
S § 76 ( 090) --=l !
AUX. TRIGGER (1) Yo ——
J
N~ -~ - . 12 (091) -
AUX. TRIGEER (2) )3 — = —
'I
Vg
S
-(l
1
I.H

Fig.20 : Bench Interconnecting Unit
Circuit Diagram

14/28Va.c.

14/20 d.c.

1nsv
400 Mz

EAMTH RETURN
28V RETURN



P RS
] -
< ~ >
w - ~ -\w Im.. a9
zwn 2 QA= < S
~NER « 1% o x
no A ~ n| < < X
-
VQ ~ >
B e P - O s )
&
I - |- — | ——|Ze—t"e
.WQ/...I..II'I —_— |v|A...I..|I.
&
Q:W Q/ll'.ll.-llcoll.ﬂ.l'llhlr.
QQ\* ‘0 - v
D.Nw ~N—--+—-4—- 1010
2 /
L7 ECN N I R - X
vv © o
~N——-— 1 — —|<e—t—e
3
AN Y S DN N LY
T S L. L%
N.u -3 a
¥ SR Sy S T, > = ummtmnd)
/'y © o
M-t -9 —4-t—re
/
Yod et
v v
EANAN =
er |2
Q/._.A. w.
‘0 .U.. =)
s )
vc/:mo —e
e, 1o
Q%QQ b/.rﬂ, Q.
%A / o
.u/...m? o
5 @ x
RN °
2, ~
LAV Ze
‘9 ~ =
s -
Fy -]
| JQ LY ™
Nt - ®
N [Ta)
NN =
-
9 Nh (- =N
- <
VV&\Q Aan/...J 5’ e
) ,w\\U Q
700, " "0 Ze
(2
\\Ah\\/.n.? e
& &QV o~ [
PR NG AN LN LS TP L3N
0&\\\ ..V.*\\ "y [~
O V/-J )
PS VVQ = o o
\V,w g |3 b
N
Yy o e
N L
&, |m "
&&\ &QQ Q/.-..H..Ib-.
A\&\ \\V& N A
S, $ |~ ~ o
Q,Nﬂ& e =>Y
oy |—= —
\V/.Zl.l.._lc.
o o
0 (Fe{Te
o
%\V,.V \Q/.N.u.l.“.
Tou< ¢ = |=
N o—t—e
& ~ ~
I ]e—t—e
W.v © ©
v R S Y
v, / w w
Q\\\Q f.u/..ln..ll..u.
&S\ -
2P AN N
¥ 5
310 oy o |m
,&\Q\ %Q% ~-o—t—o
\\Q& QQ\< ~ ~
<0, ,mw««w ~-o—i1—o
2, s |= =
y &.Qw Ne—{=e
v, 530 "0y o |o
o, Tr, 1o
Q&* QQ% o o
wsw ~-o——o
T Joe Iz
. N
v@/.no|....:.0
Q\V NQ/...W.lII,W.
%QQ\‘ \Q v vy
A N -o—t—o
rlve—{*e
'y
W b {e—"0
¥, /
Qm@%.&f?/.ﬂ.’lh’
? - -
F-e—=e
CISl4 %5
wlwv|o v | A
o
(7Y
o
2
(2]
=
- | B
S| E Z(S
a| = =5
S| 2|ln|8S|E
S 3d|lw|r|<
Clo|l¥W 2 |&
il J)| 5 -
Z | =] 0 S|z
x| O 2| =|a&
- QI |V |

Sect.6
Page 67

INTERCONNECTIONS

FIG.21:ARI 23187 CABLE ASSEMBLY, SPECIAL PURPOSE :
ELECTRICAL

M.O.D. AL |
Oct. 1967



AP 114J-0102-16

SECTION 6.1

FILTER BENCH SERVICING (DEPTH 2B)

CONTENTS

Para.

1 Introduction

4 Use of schedule

5 Safety precautions and servicing notes

6 Glossary

7 Master equipment 1list

8 Filter bench servicing schedule
Table Page
1 Test equipment requirements P |
2 Bench slave tee ses ses sss ses see ses see see see see sss eee 4
3 SPATES ees sve eas ses sss sse ses ess sse sse sse sse sse ves oae b
4 MBEErTialS  eee vee see sae cos soe sae ons sos sae sas sos sas oes &
5 Associated pulblications tee eee eet sae ses see see aes see see 4
6 POWEr SUPPTTES eus wes sas sse soe ses sas soe sas ses sos ons oos 4

Fig. Page
1 ARI 23187 Filter Bench Servicing ese ses see see sae ses see +2.9/10

Introduction

1 This schedule has been written -to provide filter check facilities for use
with high reliability category 'A' equipment, ARI 23187, where 2nd line
regionalized servicing for this installation will normally be carried out at
specified 3rd line depots or stations.

2 The schedule is to enable servicing personnel to categorize equipments
removed from aircraft during defect rectification, as either serviceable or
unserviceable items, and so prevent serviceable units from being inadvertently
returned to 2nd line regionalized servicing depots for repair.

3  The schedule is based on the use of the 1st line test set, Cossor

CRM 544, where specific checks are carried out on a GO-NO/GO principle. A
suitable oscilloscope may be used to monitor the various outputs available on
the bench interconnecting unit to amplify the indications given by the test
set.

Use of Schedule

4 It is intended that the schedule be used for:

4.1 Acceptance checks of equipment received from 2nd line regionalized
servicing depots.

4.2 Filter checks after replacement servicing at 1st line.
4.3 To confirm serviceability after incorporation of modifications or

STI's.
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Under no circumstances should this schedule be used to attempt to carry out
2nd line servicing.

Safety precautions and servicing notes

5 Interrogation of the transponder 1600 is to be carried out only via direct
umbilical connection to the test set CRM 544, using the 17 dB + 39 dB fixed
attenuators connected in series. No attempt should be made to trigger the
transponder via any other method unless it is correctly loaded into the

56 dB antenna attenuator. Failure to observe this precaution may cause damage
to the RF amplifier and transmitter cavity.

Glossary

6 The servicing operations detailed in this schedule have the meaning given
in the Concise Oxford Dictionary except for the following:

6.1 Inspect - Review the work carried out by tradesmen to ensure it has
been performed satisfactorily.

6.2 Check - Make a comparison of a measurement of time, pressure,
temperature, resistance, dimension or other quanity with a known figure
for that measurement.

6.3 Test - Ascertain, by use of the appropriate test equipment, that a
component or system functions correctly.

6.4  Examine - Carry out survey of the condition of an item. For example
the condition of an item may be impaired by one or more of the following:

6.4.1 Insecurity of attachment.

6.4.2 Cracks or fractures.

6.4.3 Corrosion, contaimination or deterioration.
6.4.4 Distortion.

6.4.5 Loose or missing rivets.

6.4.6 Chafing, fraying, scoring or wear.

6.4.7 Faulty or broken locking devices.

6.4.8 Loose chips or packing on, obstruction of, or leaks from
pipelines.

6.4.9 External damage.

6.4.10 Discolouration due to overheating, or leaking of fluids,
etc.

6.5 Fit - Correctly attach one item to another.
6.6 Refit - Fit an item which has previously been removed,

Sect 6.1
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6.7 Replace - Remove an item and fit a new or serviced item.

AP 114J-UlUL=-1Y

6.8 Disconnect - Uncouple or detach cables, pipelines or controls.

6.9 Reconnect - Reserve of sub-para 6.8.

6.10 Operate - Ensure an item or system functions correctly, as far as
can be ascertained without the use of test equipment or reference to

measurement.
TABLE 1  TEST EQUIPMENT REQUIREMENTS
Sect/Reference Nomenclature Qty
NATO No.
105/6625-99-1048464 Leak Locator (CT105) 1
6C/6685-99-6507758 Leak Detector Set (LD172/30) 1
or
6C/6625-99-6348599 Leak Indicator (LD172) 1
or
105/6625-99-10484563 Leak Indicator Kit (CT106) 1
10S/5895-99-1950883 Test Set IFF/SSR (Cossor CRM544) 1
or
1105/6625-99-1960544 Test Set Transponder (TS008) 1
10D/5895-99-1079851 Simu]atgr:Unip (RR/C/283556) 1
105/5895-99-1079850 Bench Interconnecting Unit 1
10HS/5895-99-1079853 Cable Assembly 1
ARI 23134 only
Pt No. RR/B285183
10HS/5841-99-1079852 Cable Assembly 1
ARI 23187 only
Pt No. RR/B285184
4GD/1660-99-2055387 Low Pressure Nitrogen 1
Walk Round Kit
1€/5120-99-9106057 Wrench Socket Head 0.050 1
10H/5935-99-0130925 Socket Electrical 1
S04AF1-2/0
10H/5935-99-0130926 Socket Electrical 1
SO04AF1-2/1
10AR/5935-99-0142982 Clamp Cable Electric Plug 2
SB104A-371
Sect 6.1
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FILTER BENCH SERVICING SCHEDULE (Cont'd)

Item No.

3.9

4.1
4.2
NB1

NB2

Jan. 83 (Amdt.15)

Item
(b)  RF output socket.

(c) Power switch.

(d) Function switch.

Control transponder set
type 1601/6.

(a) Transfer switch.
(b) 'LO SENS' switch.
(c)  'AR' switch.

(d) Mode ‘D' switch.
(e) Code switchess -

(f) Function switch.

(g) Self Test button.

Transponder Type 1600

Serviceability Tests

N Sttt St

Control transponder set )

type 1601/6.
Test set CRM 544,

)
)

AP 1149-0102-16

Operation

Connect, via RF cable and the
17 dB and 39 dB fixed
attenuators (total 60 dB), to
transponder aerial output.

Set to ‘ON', and check power
indicator lamp lights.

Set to SELF TEST and check

meter indicates at nominal
setting on -dB scale.

Set to 1.
Set to 'OFF'.

Set to '0000'.

(i) Set to 'S/BY' and allow
1 minute warm-up.

(i1) Set to 'A' Mode.

(i) Depress and check Green
confidence lamp lights.

(i1) Release.

Carry out system check in
accordance with the following
tabulated test procedures:

An oscilloscope may be used to monitor the various
outputs on the bench interconnecting unit to identify
and localise particular faults.

The Green confidence lamps on the control unit and
transponder will 1ight whenever the transponder is
being interrogated by the test set.

Sect. 6.1
Page 5
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FILTER BENCH SERVICING SCHEDULE (Cont'd)

Item No. Item Operation
TEST CU Type 1601/6 Switch CRM 544 Switch Position Meter
Position Indication
1 'AR' and 'D' Mode
switches to 'ON'.
'LO SENS' switch to
'OFF'.
Code switches to 7777. Mode switch to 3A.
Transfer switch to 1. Function switch to
Function switch to 'A'. '"FREQ/PWR'. Green.,
2 Function switch to 'B'. Mode switch to 'B'. Green.
3 Function switch to 'C/D'. Mode switch to 'C'. Green.
4 As for Test 3. Mbde switch to 'D'. Green.
5 'LO SENS' switch to
'ON' Function switch
to 'A'. Mode switch to 3A. Red.
6 'LO SENS' switch to Code switches to 0000.
'0FF'. Code switches Function switch to
to '0000°'. '‘REPLY'. Green
7 Operate code switches Operate code switches
in sequence as below: in sequence as below.
Check meter indicates
Green at each coincident
setting. Green
1000,2000,3000,4000,5000, 1000,2000,3000,4000,5000,
6000,7000,0100,0200,0300, 6000,7000,0100,0200,0300,
0400,0500,0600,0700,0010, 0400,0500,0600,0700,0010,
0020,0030,0040,0050,0060, 0020,0030,0040,0050,0060,
0070,0001,0002,0003,0004, 0070,0001,0002,0003,0004,
0005,0006,0007,0000. 0005,0006,0007,0000.
8 Operate Mode C code Operate code switches in
switches in sequence as sequence as in Test 7
in Test 7. with Mode switch to C. Green
9 Code switches to '7777'. Code switches to '7777'.
Function switch to 'A'. Mode switch to '3A'.
Function switch to
'NO REPLY'. Red
Sect. 6.1 Jan. 83 (Amdt.15)
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FILTER BENCH SERVICING SCHEDULE (Cont'd)

Item No. Item Operation
TEST CU Type 1601/6 Switch CRM 544 Switch Position Meter
Position Indication
10 Code switches to 0000. Code switches to. '0000'.
Mode switch to '3A°'.
Function switch to 'NO
REPLY!. Red
11 As for Test 9. Function switch to Approx.
'REPLY RATE'. 10% to 90%
deflection.
12 As for Test 9. Function switch to
'IDENT'. Red
13 Press and release I/P As for Test 11. Green for
switch. approx.
~ 20 secs.
14 Function switch to 'B'. - Mode switch to Mode 'B’. Red
15 Press and release I/P _As for Test 13. Green for
switch. approx.
20 secs.
5 General
5.1 Test set CRM 544,
(a)  Power switch. ) Set to 'OFF'.
(b)  Power cable. )  Disconnect and stow.
(c) RF output socket.) Disconnect RF cable and
attenuators and stow.
5.2 Control transponder set

Jan. 83 (Amdt.15)

type 1601/6.

(a) 'AR' and Mode 'D'.)

switches. ) Set to 'OFF'.
(b) 'LO SENS' switch. )
(c¢) Code switches. Set to '0000'.

(d)  Function switch. Set to 'OFF'.

Sect. 6.1
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FILTER BENCH SERVICING SCHEDULE (Cont'd)

Item No. Item Operation

5.3 Bench interconnecting Switch to 'OFF'.
unit power switch.

5.4 Transponder type 1600. )

5.5 Control transponder set ) Disconnect from test bench.
1601/6.

6 Servicing forms Sign.

Sect. 6.1 Jan. 83 (Amdt.15)

Page 8



15V a.c. 400Hz

28V d.c. Fsi
oy I sus— |
—T

3A

OSCILLOSCOPE

SKT A SKT'B

AP 114J-0102-16

BENCH CONNECTING HARNESS

PL A
12 WAY

SKT A
25 WAY

é SKT'D
37 WAy

O

*O o p—

® e Y

TRANSPONDER
TYPE 1600

17 dB ATTENUATOR
PLUS
39 dB ATTENUATOR

: EREt
o
S 0o o8 O
T Benc SIMULATOR CONTROL
INTERCONNECTING TRANSPONDER
uNIT SET 1601/6
O
SKT'G' 45 WAY ( )
PL'H 12 WAY
RF
BHEB COSSOR CRM 44
o]

Jan,83(Amdt.15)

28V d.c. OR 115V a.c. 400 Hz.

AR123187 FILTER BENCH SERVICING

FIG. 1

Sect.6-1
Page 9/10



Cossor EBlectronics Ltd.
S.S.R. 1600

SECTION 7

TROUBLE SHOOTING

NOT INCLUDED
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Cossor Electronics Ltd.

S.S.R 1600
SECTION 8
TILUSTRATED PARTS LISTS
NOTES

The parts list for the S.S.R 1600 transponder has been divided
into one short list of the sub-assemblies and separate lists for
each of these. Plates 5 and 6 show the location of the sub-
assemblles and glve the numbers of the illustrations for each unit.
A separate list is included for the control unit S.S.R 1601.

Vendor's names and part numbers have not been included in the
lists, mainly to save space. A vendor code is given, usually
consisting of two or possibly three letters. The first letter or
palr of letters 1s the component designation and the last is a
code letter for the type or style. A key to the code, included at
the rear of this section ensures the procurement of the correct
component for replacement. )

Components having the vendor code C are supplied by Cossor
Electronies Ltd., and reference numbers for these are given in the
lists. . :

Sect. 8
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Cosgsor Eleotronics Ltd.

S.5.R.1600

Plates 5 and 6 = Transponder S.S.R.1600

Page Fig.

6
10
12
15
19
25
29
35
41
47
53
63
67
73
82
86

88
90
oL

g W
Ao ES R;PJCD\D(D~q<h\n4>\NFOIJ

™
O 00~y

Description Part No,

Low voltage power unit D/GA8B6904/1
EHT power unit D/GAB6903/1
RF unit D/GA86902/1
Local and self=-test oscillators D/SA86902/201
IF amplifier D/GAB6905/1
Mode C filter C/SA86900/138
Tacard board 7 D/GAB6907/1
Tacard board 8 D/GAB6908/1
Tacard board 9 D/GAB6909/1
Tacard board 10 D/GA869010/1
Tacard board 11 D/GAB69011/1
Tacard board 12 D/GAB69012/1
Tacard board 13 D/GAB69013/1.
Tacard board 14 D/GA869017/1
Plug and filter assembly C/SA86900/112
Control, Transponder Set

Type 1601/6 See page 85
Control Unit 1601/2 See page 85

SSR160¢/2 Power UnitEUnit 3; D/GAB690L/2
SSR160Q/2 Power Unit(Unit &), D/GAB6903/2

Vendor Code

Qaoaoaaoaaoaocaoacaoacaaaa

(e NeoNeNe

Sect.8
Page 5



Cossor Electronics Ltd.

S.S.R 1600
Fig. 3 R.F. Unit
Item Reference
No.
1 IF Strip assembly (Fig. 5) D/GAB6905/1
2 Antenna 'T' Junction assembly B/SA86902/163
3 Filter and Mixer assembly C/SA86902/202
Diode 2D7
4 Self-test and Local Oscillator (Fig.l4) B/SA86902/201
5 Modulator Board assembly B/SA86902/118
Resistors 2R 13 22  +5% 0.1W
2R 14 1k  +5% 1W
2R 15 4.7k 5% W
Capacitors 2C 19 6.8uF +20% 75V
2C 20 1000pF +50.25% 500V
Transistor 2VT6
Diodes 2D5
2D6
6 Lead assembly B/SA86902/186
7 Crystal Detector assembly B/3A86902/211
Diode 2D4
8 Amplifier and Oscillator assembly D/SA86902/203
Valves 2V1 and 2V2
Capacitor 2C37 1O00pF +20% 500V A9T7543/2
9 Front Panel assembly

Push-button switch (SOL)
T1lluminated switch knob

Bulb 28V
Chassis receptacles SKT.R

SKT'.S

SKT.T
Coloured washer (blue) A56902/56
Coloured washer (brown) A56902/57
Coloured washer (red) A56902/58
Hold-down hook A56902/130

Socket (SKT.H)

10 Bleeder assembly 2R17 5X 1M +10% A/SA88869
11 '0' Ring seal (0.734" ID) KU92721/15
12 Capacltor 2C16 0.25uF 2,500V

Sect. 8
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Fig., 4 Local and Self-test Oscillators

Vendor

Cct.Ref. Pos'n. Value Tol Rating Ref.No. Code
2R1 D3 6.8k +50% Rl RA
2R2 D3 1.8k 506 v RA
2R3 G4 820 +5% Iy RA
2R4 G3 51 5% W RA
2R5 Hp 100 +5% 1w RA
2R6 c4 1k 5% I RA
2RT H4 470 5% W RA
2R8 Cc5 3.3k 5% W RA
2R9 D5 15k +5% 1w RA
2R10 G5 100 +5% v RA
2R11 cé6 22k +5% iw RA
2R30 G4 15k +5% iw RA
2C1 C4 4.Tp +ZpF 750V CL
2C2 D4 25p +1pF 750V CL
2C3 D4 1000p -25%+50% 500V cM
2C4A C3 47D +1pF 750V CL
2C5 C4 1000p -20%+80% 750V CK
2C6 c5 3p +2pF 750V CL
2CT B4 1000p -29450% 500V , CM
2C8 D4 1000p =-296+50% 500V CM
2C9 E5 100p +5% 350V CR
2010 c5 1000p  -25%+50% 500V CM
2C11 D5 1000p -25%+50% 500V CM
2012 D6 2.9p +ZpF 750V CL
2C13% D6 22p +1pF 750V CL
2C33% G3 1000p  -20%+80% 750V CK
2034 HA 1000p -20%+80% 750V CK
2VT1 C4 VF
2VT2 C4 VF
2VT3 D5 VF
2D1 cé6 DT
2L1 D4 B/SA8879/8 c
2L2 D5 B/SA88797/21 C
213 D6 B/SA88797/18 c
2L4 B6 B/SA88906 C
2X1 D3 XA

Sect. 8
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Fig. 4 Local and Self-test Oscillator (cont.)

Cct. Ref DPos'n

2R21
2R22
2R23
2R25
2R26
2R27
2R28
2R29
2R31
2R32
2021

2022
2C23

2024
2025
2026

2C27
2028

2029
2030

2C31
2C32
2VCl

2VT4
2VT5

2D3%

2L5
2L7
218

SKT.5
2X2

Sect.8
Page 16

53
T3
L4
M3
M5
N3
M4
M3
R3
N3
L3
L4
L3

M4
M3
M3

M3
M4
R3
N3
N3
N3
N4

L4
N3

N4
L3
N3
Ng

Value

3.3k
1.8k
220
1.2k
820
1k
820
5.3k
51
100
1000p

1000p
20p

1000p
100p

47p
1000p
1000p
1uF
1000p
14p
1000p

Tol.

R N E R E R N R o

TR RERER

I+ i+

-25%+50%
~25%+50%
+1pF

+20%
+10%
+5%

-25%+50%
-257+50%

£20%
=257+50%

5%
+20%

Rating

Ref.No.

A/SA88935

4 B/SA88797/22 »
B/SA88797/19

(Two turns of 22 WG wire) B/SA88797/207

A97563

Vendor
Code

2 2 2 SERRERERFEEREER

QQ
O O

Q Q
208 8
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Cossor Electronics Ltd.

S.S.R. 1600
Fig. 5

Cet.Ref. Pos'n
5R1 B2
5R2 B3
5R3 B4
SRY B4
5R5 B5
5R6 B6
5R7 B7
5R8 B3
5R9 B3
5R10 c3
5R11 B4
5R12 c5
5R13 B6
SR14 cé
5R15 B3
5R16 c8
5R17 C3
5R18 C4
5R19 c6
5R20 c7
5R21 G3
5R22 G5
5R23 GT
5R24 G2
5R25 HY4
5R26 H5
5R27 H5
5R28 H6
5R29 HY
5R30 H8
5R31 G9
5R32 G9
5R33

5R>4 G3
5R35 G4
5R36

5R37 Gb
5R38 G7
5R39 a8
5R40 G3

G5 -

Value

I.F. Amplifier

29k
330
270
270
250

220
220
330

2.
1.

2.
2.
2.
Te
2.

1.

2k
8k

2k
2k
2k
5k
2k

5k

470
470
820
820

5
51

51
51
51

51
51
51
51
51

5.3k

2.

00 00 00 00 QO oo 0

2k

.2k
.2k

.2k
.2k
.2k
.2k -
.2k

Tol.

£5%
£5%
5%
5%
5%

£5%
5%
£5%
£5%
£5%

5%
£5%
5%
£5%
£5%

£5%
£5%
£5%
5%
5%

5%
£5%
5%
5%
5%

5%
5%
5%
5%
5%

5%
£5%

5%
£5%

5%
5%
£5%
£5%
5%

Rating

& gy

|
=

iy

L e N
= =

et b W Rk

Ref.No,

Vendor

~ Code

PEEEy PR PR PEEER POEER FEEEY POEER PEEER REEEE
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Cossor Electronies Ltd.

S.3.R 1600

Fig. 5 I.F. Amplifier (contd.)

Cct.Ref.

BR41
5R42
5R43
SR
5R45

5R46
SR47
5R48
5R49
5R50

5R51
5R52
5R53
S5R54
5R55
5R56

5C1
5C2
5C3
5C4
5C5

5c6
5CT
5¢8
5€C9
5C10

5C11
5Cl2
5C13
5C14
5C15

5C16
5C17
5C18
5C19
5C20

5C21
5ca2
5C23
5C24
5C25

Sect. 8
Page 20

Pos'n

D>
D2
D4
D6

D7

D>
D5
D6
K4
K6

D3
D7
D6
D4
D3
D8

B2
B2
Cc3
Ch
C5

cé
BT
B8
c8
G2

@G>
G5
H5
H6
H6

HT
H8

H2
G>
G4

G6
G8
G>
G4
G5

Value

3.3k
10k
15k
15k
15k

1.8k
2.7k
1k
51
51

2.2k
2.2k
2.2k
1.5k
18k
820

1000p
1000p
1000p
1000p
1000p

lu
1lu
lu
lu
1000p

1000p
1000p
1000p
1000p
1000p

1000p
1000p
.0lu

1000p
1000p

1000p
1000p
1000p
1000p
1000p

-20%+80%
-20%+80%

Rating

g TELTELY TLLLT TELELY

750V

750v
750V
750V
750V
750V

Ref.No.

Vendor
Code

TEERRE ISP I

QQ
N R

SRERE

Cy
CY
CY

CK

CK
CK
CK

CK
CK
CF
CK
CK

CK
CK
CK
CK
CK



Cossor Electronics Ltd.

S.S.R. 1600

Fig. 5 I.F. Amplifier (cont'd)

Cct.Ref

5626
5027
5c28
5629
5C30

5031 -
532
5C33
503k
5C35
5C36

5C37
5C38
5C39
5CLQ
5C41

5042
5043
5CLL
5C45
5C46

5CL7
5C48
5C49
5C50

5Vrl
5vr2
5VT3
S5VTL
5VT5
5VTé

5VT7
5vr8
5VI9
5VT10
5VTil
5VTl12

5VT13
SVTL,
5VT15
5VT1é
5VT17

5VT18
BVI19

ALS
Apr, 1967

Pos'n

G5
G6
G7
G8
G2

03
H5
G8

c6
c8

C5
Dl
D5
D7
D3

K3
K5
K7

G6

Value

1000p
1000p
1000p
1000p
lu

1lu
1lu
1lu

4-7P
L.7p

L.7p
L.7p
1op
4.7p
lu

1000p
1000p
1000p

R

th%—

+10%
+20%
+20%

+20%

Rating

750V
750V
750V
750V
35V

35V
35V
35V

750V
750V

750V
750V
750V
750V
35V

750V
750V
750V

750V

750V
35V
35V
35v

Ref .No.

Vendor
Code

CK
CK
CK
CK
CY

CY
CY
CY

Cp
Ccp

Ccp
CP
CP
CP
CY

CK
CK
CK

o

ofe} §
CY
CY
cY

VB
VB
VB

VB
VB
VB
VB
VB
VB

VB
VB
VB
N
Ve
)'[8

Sect. 8
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Cossor Electronics Ltd.

S.S.R 1600

Fig. 5 I.F. Amplifier (contd.)

Cect.Ref.

5D1
5D2
5D>
5D4
5D5

Sect. 8
Page 22

Pos'n

C5
CT
c8
D4
D8
D2

B2
B3
B>
B4
B5

Value

Tol.

Rating

Ref. No.

B/SA88936/2
B/SA88936/4
B/SA88936/4
B/SA88936/1

- B/3A88936/3
B/SA88936/1

B/SA88936/3
B/SA88936/1
B/SA88936/1
KA88112/2
KA88112/2

Vendor
Code
DQ
DQ
DQ
DA
DA
DA

aaaaqQaQ aaaaQa

*
>
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Cossor Electronics Ltd.
S.S5.R 1600

Fig. 6 C Filter

Cet.Ref. Pos'n  Value Tol. Rating Ref.No. vggg:r
1R2 H6 22k +5% i RA
1R3 HY4 56k +5% W RA
1R4 H6 22k +5% o RA
1R6 J6 22k +5% i-w RA
1R8 J6 22k +5% W RA
1R9 J4 56k +5% Ly RA
1R10 36 22k 5% b RA
1R11 K4 56k +5% iy RA
1R12 X6 22k 5% o R
1RL3 L4 56k T5% %w RA
1R14 L6 22k +5% i RA
1R15 L 56k T5% iw RA
1R16 L6 22k +5% n RA
1R17 M4 56k +5% W RA
1R18 M6 22k +5% o RA
1R20 M5 22k 5% Ly RA
1R21 N4 56k +5% W RA
1R22 N6 22k +5% S RA
1R23 N4 56k +5% r RA
1R24 N6 22k +5% W RA
1R25 P4 56k +5% W RA
1R26 P6 22k +5% %w RA
1c1 Go 0.04u +20% 250v cI
1c2 HA 0.04u +20% 250V CI
13 H6 0.04u +20% 250V cI
1ch J6 0.04%u +20% 250V CI
1C5 J6 0.04u +20% 250v CI
1c6 K6 0.0ku +20% 250V CI
1C7 K6 0.0ku +20% 250V cI
1c8 16 0.04u +20% 250V cI
1c9 L6 0.04u +20% 250V CI
1cl0 M6 0.04u +20% 250V CI

Sect. 8

. Page 25



Cossor Electronics Ltd.
S.S.R 1600

Fig. 6 C Filter (contd.)

Coct.Ref.  Pos'n  Value Tol. Rating Ref.No. vggg:r
1011 M6 0.04u +20% 250V cI
1c12 NG 0.04u +20% 250v CI
1013 N6 0.0k%u T20% 250V T
1D1 Gh DA
1D2 HY4 DA
1D3 04 DA
1D% T4 DA
1D5 Th DA
1D6 Kl DA
107 Xl DA
1D8 L4 DA
1D9 L4 DA
1D10 M4 DA
1D11 MY . DA
D12 N4 DA
1D13 N4 DA

Sect. 8

Page 26
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Cossor Electronics Ltd.
s.is l6w

Fig. 7 Tacard 7

' Vendor
Cct.Ref. Pos'n . Value Tol. Rating Ref.No. Code
TRL P4 22k +5% n RA
TR2 R4 100k +5% W RA
TR3 P4 3.9k 5% i RA
TRY R4 10k - +5% W RA
TR5 R4 10k +5% ‘ %w ' RA
TR6 L4 820 +5% | %w RA
TRT RY4 3.9k 5% v RA
TR8 P5 3.9k 5% W RA
TR9 P5 3.3k +5% W RA
TR10 R5 10k +5% i RA
TR11 R5 2.2k +5% W RA
TR12 P5 33k +5% i RA
TR13 P5 8.2k +5% nd RA
TR14 R6 2.7k +5% I RA
TR15 R6 470 +5% W RA
TR16 P5 330 +5% ' RA
TR1T P6 5.6k +5% W RA
7R18 R6 1.5k +5% W RA
TR19 P6 3.3k +5% W RA
TR20 R7 470 +5% W RA
7R21 P6 2.7 +5% W RA
TR22 L5 470 +5% n RA
TR23 N5 2.7k 5% W RA
TR24 N5 2.7k 5% W RA
TR25 L5 >3k +5% Iy RA
TR26 L4 2.2k~ +5% W RA
TR27 N4 1.5k +5% n RA
TR28 N4 470 +5% W RA
TR29 L4 2.2k +5% Iy RA
TR0 N4 8.2k +5% W RA
TR31 F4 100k +5% 1w RA
TR32 Fl4 100k +5% i RA
TR33 F4 100k +5% W RA
TR34 Fi4 100k +5% W RA
TR35 c5 100k +5% —;-w RA
TR36 c5 100k +5% W RA

Sect. 8
Page 29



Cossor Electronics Ltd.

S.S.R. 1600
Fig. 7

Cct.Ref.

TROT
7TR38
TR39
TR40
TR#1

TRY42
TRA3
TR4Y
TRY5
TRA46

TRAT
TR48
TR49
TR50
TR51

TR52
TR54
TR55
TR56

TC1
7C2
7C5
TCH4
7C5

7C6
T7CT
7C8
7C9
7C10

7C11
7C12
7C13
TCi4
7C15

7C16
TC17
7C18
7C19
7C20

Sect, 8
Page 30

S
Pos'n

c6
Hb

F4 .

H5
H5

F5
E4
E4
F4
c6

c6
E4
c6
E4
E5

C5
C5
E6
E6

P4
RS

PS

P5
P6
R6
R6

R7

P6

L5
N4
N4
c6

H4
Hu
CT7
H5
E5

Tacard 7 (cont'd) .

Value

470
10k
1.5k
2.7k
10k

2.7k
680

105k

680
10k

1.5k
2.7k
2.7k
10k

100k

18pF

. OliyF
1uF

2.2uF
56pF
2.2ufF

2. 2uF
2.2uF
LO1uF
LO1uF
1uF

LO14F
.O1uF
.O1uF
2.2uF
.O1uF

Tol.

£5%
£5%
£5%
£5%
£5%

5%
£5%
£5%
£5%
+5%

£5%
£5%
5%
£5%
5%

5%
5%
15%
5%

+20%
:20%

+1pF

£20%
:20%
+20%

:20%

120%
£20%
£20%
£20%
£20%

+20%
:20%
+20%

. 220%

£20%

250V

250V
35V
35V
350V
55V

25V
35V
250V
250V
35V

250V
250V
250V
35V

250V

Ref.No,

Vendor
Code

A8 gEEy PPy Py pEgmg



Cossor Electronics Ltd.

S.S.R 1600

Fig. 7 Tacard 7 (contd.)

Cct.Ref.

7C21
7C22
7C23

TRV1
TRV2
TRV3
TRV4
TVT1

Pos

Value

1.0uF
2.2uF
2.2uF

1k
1k
1k
1k

Tol. Rating
+20% 35V
+20% 35V
+20% 35V

Ref.No.

BO7454/25
BO7454/25
BO7454/25
BOT454/25

AQTT2T/4
A9TT27/4

vC
ve
ve
vC
VA

vC
vC
veC
Ve

vC
ve

vC

v

DA
DA
bA
Da
DD

DA
DA
DR

QQ

Sect. 8
Page 31
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Cossor Electronics Ltd.
S.S.R 1600

Fig. 8 Tacard 8

Cct.Ref. Pos'n Value

8Rr1 K4 560
8R2 Hy LTk
8R3 Jhy 100k
8R5 Ky L7k
8R6 H5 12k
8R7 H5 10k

. 8R8 | Ky La 7k
8R9 K5 1.8k
8R10 J5 1.5k
8R11 D6 270
8R12 L5 2.2k
8R13 N5 LTk
8R1. N6 1.8k
8R15 L5 2.2k
8R16 K5 10k
8R17 K6 1.2k
8R18 G6 2.2k
8R19 G5 1.8k
8R20 E5 L7k
8R21 E5 470
8R22 G5 470
8Rr23 E5 470
8Rr24 G4 10k
8R25 El 10k
8R26. E4 6.8k
8R27 G4 680
8R28 Gk 10k
8r29 EL 5.6k
8R30 D3 5.6k
8R31 D4 22k
8R32 D4 220k
8R33 D5 27k
8R34 D4 100k
8R35 D5 2.2k

ALS

July 1966

Tol. Rating Ref.No.
+5% o
*5% o
5% W
+5% Ea
+5% W
+5% W
+5% W
+5% oW
5% Fa
+5% W
+5% o
+5% o
+5% oW
+5% Ea
5% W
+5% W
+5% W
5% n
5% oW
+5% o
+5% W
5% W
300 =W
+ W
+5% W
5% v
5% il
+5% W
+5% W
+5% W
:;%% o1W
+ W
+10% J1W
+5% W

Vendor

Code

REERE EREER PEEER EEFER RERRE B BEE

EERRAR

Secto8
Page 35



Cossor Electronics Ltd

S.S.R 1600

Fig. 8 Tacard 8 (Contd.)

Cct.Ref.

8R36
8R37
8r38
8R>9
8R40

8R41
8R42
8R43
8R44
8R4S

8R46
8Ru4T
8R48
8R49
8R50

8R51
8R52
8R53
8R54
8R55

8R56
8R57
8R58
8R59
8R60

8RS1
8R62
8R63
8R64

8C1
8c2
8c3
8cC4
8¢5

Sect. 8
Page 36

Pos'n

D5
C5
cé
D6
F>5

G4
R4

Q4
R6

4%)
Q6
N5
L5
L5

N5
R4
R4
Q4
QY4

R5
Q5
%
N4
L4

L4
L4
Lk
R6

L4
K4
H4
K5
G4

Value

6.8k
3.3k
15%
6.8k
22k

82k
470
39k
470
470

39k
470
470
39k
470

10k
4,7k
470

6.8k
6.8k

470
6.8k
6.8k
470
6.8k

6.8k
51
330
51

1500pF
.OlufF
1.0ur
Obur
25pF

\\é’x‘ TELEE TELETE TELLTT LLLeLL EeeE Ly

Rating

250V

Ref.No.

Vendor
Code

RA
RA
RA
RA
Ra

Ra
RA
RA
RA
RA



Cossor Electronics Ltd

S.S.R 1600

Fig. 8 Tacard 8 (Contd.)

Cct.Ref.

8c6
8c7
8c8
8C9
8C10

8C11
8cle2
8c13
8C1l4
8C15

8c16
8c17
8cat
8c28
8c29

8C30
8C31
8Cc32
8C33
8C34

8C35
8C36
8C37
8c38
8C39

8C40
8c41

8RV1

Pos'n

K5
D6
N5
K5
G5

G5
E4
a4
D4

D5

B5
D6
E4
R4
R5

Q5
Qb
N5
R6
Qb

45
R5
L4
N4
N4

Q6
R7

Ch

Jh
Jh
J5
J5
M5

Value

47pF

2.2uF
1.0uF
1.0uf
LOh4uF

2.2ufF
.O1luF
1.0uF
. 005uF
82pF

2000pF
LO4uF
.O1luF
.OluF
LOluF

.O4uF
.OluF
.OluF
O4uF
2.2uF

2.2uF
2.2uF
2.2uF
10uF
10uF

10uF
10uF

10k

Tol.

+5%

+20%
+20%
+20%
+20%

+20%
+20%
+20%
+20%
o

120%
+20%
+20%
+20%

+20%

+20%

+20%
+20%

+20%

+20%

+20%
+20%
+20%
+20%
+20%

+20%
+20%

Rating

350V
55V
257
25V
2507

35V
250V
5V
250V
350V

750V
250V
250V
250V

250V

250V
250V
-250V
250V
S5V

Ref.No.

BO7U4BY /22

Vendor
Code

CR
CAA
CY
CY
CH

CAA
CH
CcY
CH
CR

cv
CI
CH
CH
CH

CI
CI
CH
CI
CAA

CAA
CaA
CAA
CDD
CDD

CDD
CDD

vC
ve
ve
veC
vC

Sect. 8
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Cossor Electronilces Ltd
S.S.R 1600

Fig.8 Tacard 8 (Contd.)

Cct.Ref. Pos'n Value Tol. Rating Ref.No. Vendor
Code
8VTé M5 | VL
8vT7 J5 VA
8vT8 F5 Ve
8VT9 F4 vC
8vT10 F4 Ve
8VT1l F4 VL
8vri2 C4 vC
8VTi3 C5 vC
8vT14 Q4 VL
8vrls Q4 Ve
8VT16 5 VL
8VT17 5) vC
8vT18 M5 VL
8VT19 M4 vC
8D1 K4 DA
8D2 E5 DA
8D3 a5 DA
8D4 E5 . DA
8D5 E4 DA
8D6 D4 DA
8D7 D4 DA
808 D5 DA
8D9 R4 DR
8D10 R4 DA
8D11 QY DA
8D12 R5 DR
8D13 R6 DA
8D14 Qb6 DA
8D15 N5 DR
8D16 N5 DA
8D17 L5 DA
8D18 D6 DA
8DL1 K6 A9T7T727/6 c
Sect. 8
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Cossor Electronics Ltd
S.S.R 1600

Fig. 9 Tacard 9

Cet.Ref. Pos'n Value Tol. Rating Ref.No. Vendor
Code
9RL Q5 82Kk +5% i RA
9R2 Q6 10k +5% o RA
9R3 Q6 12k +5% o RA
ORY D5 1k 5% o RA
9R5 ME . 12k +5% W RA
9R6 L4 270 +5% %w RA
9RT7 L5 12k 5% o RA
9R8 Ly 39k +5% W RA
9R9 L4 1.8k +5% | RA
9R10 L4 4.7k 5% W RA
9R11 L5 10k +5% %w RA
9R12 J5 82x +5% ol RA
9R13 L5 bTk  ¥5% W RA
9RL4 J5 82k 5% W RA
9R15 L6 10k +5% W RA
9R16 J6 10k +5% . %w RA
9R17 P5 10k 5% W RA
9R18 PS5 1.8k +5% ; %w RA
9R19 M5 1.5k #58 . RA
9R20 M5 33k +5% W RA
9R21 M5 12k +5% W RA
9R22 M5 10k +5% r RA
9R23 M6 680 +5% ra RA
9R24 P5 2.2k 5% r RA
9R25 P6 18k +5% W RA
9R26 P6 27k +5% i RA
9R27 G5 1.8k +5% W RA
9R28 G6 470 +5% W RA
9R29 Jh 4Tk 5% i RA
9R30 a6 470 +5% W RA
9R31 a5 470 +5% i RA
9R32 E6 330 +5% W RA
9R33 a5 6.8k +5% i RA
9R34 G4 470 +5% ¥ RA
9R35 Gh 10k + 5% I RA
Sect. 8
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Cossor Electronies Ltd
S.S.R 1600

Fig. 9 Tacard 9 (Contd,)

Cct.Ref. Pos'n Value

9R36 3 5.6k
9R37 Fl4 22k
9R38 D4 82k
9R39 F4 10k
9R40 D4 33k
ORM¥1 D5 4%
9RU2 Fi4 220k
9R43 F4 220k
ORM4 F4 2.2k
OR45 F5 3.3k
OR46 D6 1.2k
ORMT F5 22k
OR48 D5 6.8k
9R49 16 12k
9R50 F6 5.6k
9R51 Q5 1k
9R52 Q6 27
9C1 R5 O4uF
9c2 P4 ObuF
9C3 P6 2.2uF
och F6 2.2uF
acs M4 2.2uF
9Cc6 L5 1500pF
oC7 K6 LO4uF
9c8 K5 .O4uF
9C9 R6 LO4uF
9C10 P5 47pF
9Cl11 MU 25pF
9c12 M5 1.0uF
o9Cl3 M6 +O4uF
9C14 Gé +O4uF
9C15 as +O4uF
9C16 a5 .OluF
9CLT Gl 1.0uF +
oC18 D6 0.04uF 4
9C41 M4 .005uF
9ck2 J5 1.0uF
Sect. 8
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Cossor Electronics Ltd
S.S.R 1600

Fig. 9 Tacard 9 (Contd.)

Cet.Ref. Pos'n  Value Tol Rating Ref.No. Vendor

Code
9Cch> J3 1.0uF  +20% 35V cY
oCh4
och5 G4 OLuF  +20% 250v CH
9c46 D4 +005uF  +20% 250V CH
9CA4T D5 1000pF +5% 350V CR
oc48 F5 2000pF  +20% 750V CM
9C49 F5 1.0uF  +20%4 35V cY
9Cc50 Q6 47uF T20% 35V CLL
9RV1 R4 10k BOT454/22 c
9RV2 Ql 2.5k BOT454/24 o]
9RV3 (o]} 10k BOT4S4/22 c
gvT1 R5 vC
gVT2 E6 : VL
gvT3 N4 V¢
VT4 K5 Ve
gvT5 K4 Ve
gvT6 K5 Ve
9vVI7 k6 Ve
9vT8 N5 Ve
gvT9 N5 VA
gvT10 H5 Ve
gvT12 H4 vC
gvT13 H4 VL
gVT14 E4 Ve
gvT15 E5 vC
9Dn1 L5 DA
9D2 J5 DA
gD3 M6 DA
9D4 J5 DA
9D5 J4 DA
9D6 J4 DR
9D7 D4 DA
op8 D4 DA
9D9 D5 DA
gD10 D5 DA
9Dp11 F5 DA
9DL1 H6 A9TT27/5 c
AL9 Sect. 8
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AP, 114J-0102-16

Fig. 10 Tacard 10

Vendor
Cct. Ref Pos'n Value Tol Rating Ref.No. Code
10R1 D4 220k 500 0.1W RG
10R2 D4 220k +5% 0.1W RG
10R3 F4 ATK 5% W RA
10R4 F3 2.2k 5% w RA
10R5 F4 1.5k +5% W RA
10R6 74 18k +5% W RA
10R7 D5 1.2k +59 W RA
10R8 75 4.7k +5% iw RA
10R9 75 1k +5% v RA
10R10 75 2.2k +5% I RA
10R11 F6 12k +5% 1 RA
10R12 N6 100k +5% Iw RA
10R13 5 4.7k +50% v RA
10R14 D6 ATk +5% W RA
10R15 N4 18k +5% W RA
10R16 GT7 4.7k +5% w RA
10R17 J6 220 +5% I RA
10R18 J6 56k +5% Ly RA
10R19 J6 10k +59% iy RA
10R20 J5 2.2k 5% W RA
10R21 D6 2.2k +5% w- RA
10R22 G4 10k +5% W RA
10R23 76 100k +57 iw RA
10R24 G4 12k +5% v RA
10R25 G4 4.Tk 5% W RA
10R26 K4 2.2k +5% iw RA
10R27 G5 82k +5% Iw RB
10R28 K5 100k +5% W RA
10R29 J5 100k +5% iw RA
10R30 K4 10k +5% w RA
10R31 G5 2Tk +5% W RA
10R32 K5 10k 5% W RA
10R33 G4 2Tk +5% W RA
10R34 M5 220k +5% 0.1W RG
10R35 M5 220k +5% 0.1W RG

Sect. 8

Plm mam A7



AL 1 14J=U1Uc~10

Fig., 10 Tacard 10 (contd.)

Vendor

Cct.Ref. Pos'n Value Tol Rating Ref.No. Code
10VT1l L7 Ve
10vTi2 Q6 M
10VT13 P6 Ve
10VT14 P5 vC
10VT15 T4 VH
10VT16 P4 ™
10VT1Y P4 vC
10D1 Dy ‘ DA
10D2 Fa DA
10D3 D5 DA
10D4 F5 DA
10D5 D5 DA
10D6 D6 DA
10D7 JT DA
10D8 J6 DA
10D9 D6 DA
10D10 D6 DA
10D11 76 DO
10D12 DT DA
10D13 K5 DA
10014 K5 DA
10115 M5 DA
10D16 M6 DA
10D17 K6 DA
10D18 G5 P
10D19 N6 DL
10D20 N6 " DA
10p21 N6 DA
10Dp22 N5 DF
10D23 D3 DA
10D24 5 DA
10D25 S5 DA
10D26 S5 DA
10D27 S5 DA
10D28 N4 DF
10D29 N4 DF
10D31 S5 16V Zener BZY88

Sect. 8 ' Dec.82 (Amdt.14)



Cossor Electronics Ltd

S.S.R 1600

Fig.1l0 Tacard 10 (Contd.)

Cct.Ref

10C11
10C12
10C13
10C14
10C15

10C16
10C17
10C18

10C19
10c20

10021
10C22
10C2>
10C24
loc25

10C26
1o0c27
jog ze
10RV1
10RV2
10RV3
10RV4
10RVS

10vrl
iovra
10VT3
10VT4
10VT5

10VT6
10vr7
10vT8
10VT9
10VT10

Pos'n

F7
P7
K5
K5
M5

K6
M5
s6

N6
Q6

N5
D6
J6
K4

S5

Q4

-~ 2

R4
H4
M4
Jh

Sk

E4
E5
E5
H6
H5

H5
E7
L5
L6
L6

Value

.OluF
10ur
1.0uF
2.2uF
2000pF

2000pF
.OluF
12up

1.0uF
2.2uF

140uF

. Obur
. O411F
. 0411F

. OluF
140uF
Cla
10k
10k
10k
10k
10k

Tol

:?O%
+20%
+20%
+20%
1}0%

+10%

+20%

T20%

Ref.No.

B9T7454/22
BOT454/22
BOT45L/22
BOT7454/22
B97454/22

Vendor
Code

CI
CDD
Cy
CAA
CM

CM
CI
cv

Cy
CAA

Sect. 8
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Cossor Electronies Ltd
S.8.R 1600

Fig. 10 Tacard 10 (Contd.)

Cect.Ref. Pos'n Value Tol Rating Ref.No. Vendor
Code
10VT11 L7 Ve
10VT12 Qb6 : VM
10VT13 P6 vC
10VT14 P5 Ve
10VT15 T4 VH
10VT16 P4 M
10VT17 P4 vC
10D1 D4 DA
10D2 P4 DA
10D3 D5 DA
10D4 F5 DA
10D5 D5 , DA
10D6 D6 DA
10D7 J7 DA
10D8 J6 DA
10D9 D6 DA
10D10 D6 DA
10D11 F6 DO
10D12 D7 DA
10D13 X5 DA
10D14 K5 DA
10D15 M5 DA
10D16 M6 DA
10D17 K6 DA
10D18 a5 DP
10D19 N6 DL
10D20 . N6 DA
10D21 N6 ’ ' DA
10D22 N5 DF
10p23 D3 DA
10D24 F5 DA
10D25 S5 DA
10D26 S5 . DA
10D27 s5 DA
10D28 N4 DF
10D29 N4 DF
ﬁ(',g ) DN 55 oV Zeania ey S5
Sect. 8
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Cossor BElectronics Ltd.
3.S.R 16090

Fig. 11 Tacard 11

Cet. . Pos'n Value
11R1 T6 470
11R2 T6 1.5k
11R3 sS6 390
11R4 S6 1.5k
11R5 S6 390
11R5 sS6 1.5k
11R7 R6 270
11R8 R6 1.5k
11R9 R6 270
11R10 R6 1.8k
11R11 Q5 220
11R12 Qb 1.8k
11R13 Q6 180
11R14 Qb 1.8k
11R15 P6 180
11R16 P6 1.8k
11R17 P6 150
11R18 N6 2.2k
11R19 P6 120
11R20 N6 2.2k
11R21 N6 82
11R22 N5 2.2k
11R23 M6 68
11R24 M6 2.2k
11R25 T6 56k
11R26 T5 56k
11R27

11R28 H6 56k
11R29 G4 56k
11R30 G5 56k
11R%1 sS4 56k
11R32 S5 56k
11R33

11R34 66 56k
11R35 G4 56k

Rating

g gl degedr g gebgedd derddrd Pkl iy el

Ref.No.

Vendor
Code

RA
RA
RA
RA
RA

RA
RA

o}
>

pRggg ggggd 29

PE oEE FER 2 OEREES

Sect. 8
‘Page 53



Cossor Electronies Ltd

S.S.R 1600

Fig.1ll Tacard 11 (contd.)

Cct.Ref

1IR36
11R37
11R38
11R39
11E4G

11R¥1
11R42
11R43
11RA44
11R45

11R46
11R47
11R48
11R49
11R50

11R51
11R52
11R53
11R54
11R55

11R56
11R57
11R58
11R59
11R60

11R61
11R62
11R63
11R64
11R65

11R66
11RA7
11R68
11R69
11R70

Sect. 8
Page 54

Pos'n

G5
S4

S5

G6,

F4
F5
R4
R5

F6
F4

5
Rk
R5

F6
E4
E5
Q4

B

E6
E4
E5

Ql
B

E6
D4

D5
D4

P5

Db

Value

56k
56k
56k

56k

56k
56k
56k
56k

56k
56k
56k
56k
56k

56k

56k
56k
56k

56k
56k
56k
56k

56k
56k

56k
56k

56k

- 56k

56k
56k

Rating

30 0" 2y

Q?Q?Q?Q?Q?

T oReY P oY ded &

Ref.No.

Vendor
Code

2E 2 FEE P OPTRER  BEERE  EEEE 2 EEF

2 22



Cossor Electronics Ltd

$.8.R 1600

Fig.1ll Tacard 11 (Contd.)

Cct.Ref.

11R71
11R72
11R73
11R74
11R75

11R76
11RT77
11R78
11R79
11R80

11R81
11R82
11R83
11R84
11R85

11R86
11R87
11R88
11R89
11R90

11R91
11R92
11R9>
11R94
11R95

11R96
11R97
11R98
11R98
11R100

11R101
11R102
11R103
11R104
11R105

Pos'n

D4
D5
P4
P5

D6
c4
c5
N4
N5

cé
C4
C5
N4

N5

c6
B4
B5

M4
M5

H6
H4

H5
M4
L4
J6
L6

L5
L5
J6
Jh
L4

Value

56k
56k
56k
56k

56k
56k
56k
56k
56k

56k
56k
56k
56k

56k

56k
56k
56k

56k
56k

56k
56k

56k
120k
680
1k
820

4.7k
22k
22k
22k
22k

Rating

F3

g?g?g?ﬂrQ?

gl drldee T Y T TEEY

Ref.No.

Vendor
Code

EEER

DEEEE

PEEEE EEesE PR OEE EER F EERF

‘Sect. 8
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Cossor Electroniecs Ltd
S.S.R 1600

Fig.1ll Tacard 11 (Contd.)

Cet.Ref. Pos'n Value

11R106 L5 1k
11R107 J6 1k
11R108 Jh 1k
11R109 15 3.3k
11R110 J5 8.2k
11R111 L7 8.2k
11R112 L4 8.2k
11R113 J5 3.3k
11R114 L6 3.3k
-11R115 L4 3.3k
11R116

11R117 L5 22k
11R118 J6 22k
11R119 J4 22k
11R120

11R121 J4 2.2k
11R122 L5 1k
11R123 J7 1k
11R124 J4 1k
11R125 L6 220
11R126 J3 47
11R127 M6 1.8k
11R128 J6 56k
11R129 H5 56k
11R130 H4 56k
11C1 T4 - O05uF
11C2 H6 +O05uF
11C3 H4 .005uF
11c4 sS4 .005uF
11c5 a6 «O05uF
11¢c6 G4 .005uF
11C7 sS4 +O05uF
11C8 ¢13) .005uF
11C9 G4 .005uF
11C10 R4 .005uF
Sect. 8

Page 56

Rating

TEEET TTTTY

Fl:l—ﬂ:l-;g:»—-

YT TEEEE

Ref.No.

Vendor
Code
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Cossor Electronics Ltd
S.S.R. 1600

Fig. 11 Tacard 11 (Contd.)

Cct.Ref. Pos'n Value

11c11 F6 .005uF
11c12 FL .005uF
11C13 Rl .Q05uF
11c1L F6 .005uF
11c15 Fh .005uF
11c16 Q- 005uF
11¢17 E6 .0054F
11¢18 EL +005uF
11¢19 Q- «005uF
11¢20 E6 .O05uF
11c21 E4 .005,F
11c22 Pl +O05uF
11C23 D6 «005uF
11C24 Dy .O05uF
11C25 Py .005uF
11C26 D6 .005uF
11C27 DL .005uF
11c28 N4 .005uF
11¢29 cé .005uUF
11C30 ClL .005uF
1131 Ny, .005uF
11C¢32 B6 005uF
11C33 Bl .005uF
11034 My .005uF
11C35 H6 .005,F
11C36 Hl, .005uF
11C37 M, .005uF
11C38

11Cc39

11640

11c11

11c42

11C43

11C).

11C45 L3 22U
AL7

Apr. 1966

+20%

Rating Ref. No.

250V
250V

. 250V

250V
250V

250V
250V
250V
250V
250V

250V
250V
250V
250V
250V

- 250V

250V
250V

. 250V

250V

250V
250V
250V
250V
250V

250V
250V

35V

Vendor
A Code

CH
CH
CH
CH
CH

CH
CH
CH
CH
CcH

CH
CH
CH
CH
CH

cH
CH
CH
cH
CH

CH
CH
CH
CH
CH

CH
CH

CAA

Sect, 8
Page 57



Cossor Electronics Ltd
S.S.R 1600

Fig.ll Tacard 11 (Contd.)

Cet.Ref Pos'n Value Tol Rating Ref.No. Vendor
Code

11cL6 H6 .005uF +20% 250V CH
11C47 H4 .005uF +20% 250V CH
11VTl T6 Ve
11VT2 86 vC
11vT3 S6 Ve
11VT4 R6 Ve
11VT5 R6 Ve
11VT6 Q6 : veC
11VT7 Q6 Ve
11vT8 P6 Ve
11VT9 P6 Ve
11VT10 N6 Ve
11vT1l N6 Ve
11VT12 M6 vC
11VT13 K5 VD
11VT14 K7 VD
11VT15 K4 VD
11VT16 X5 VD
11VT17 K6 VD
11vTi8 K4 VD
11VT19 K5 vD
11VT20 M6 Ve
11D1 T5 DA
11Dp2 H6 DA
11D3 H5 DA
11D4 85 DA
11D5 aé DA
11D6 as DA
11p7 85 DA
11D8 aé DA
11D9 F5 DA
11D10 R5 DA
Sect. 8
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Fig. 11 Tacard 11 (Contd.)

Cct.Ref.,

11D11
11D12
11D13
11D14
11D15

11D16
11D17
11D18
11D19
11D20

11021
11D22
11D23
11D24
11D25

11D26
11027
11028
11D29
11030

11D31
11D%2
11D33
11034
11D%5

11D36
11D37
11039
11D40

11D41
11D42
11D43
11D44
11D45

Dec. 82 (Amdt. 14)

Pos'n

F5
5
R5
F6
E5

Q5
E6
E5
Q5
E6

D5
P5
D6
D5
P5

D6
D5
N5
D6
C5

M5
cé
C5
M5
H6

H5
K6
M4
K6

K5
K5
K6
L6
L6

AP 114J-0102-16

Vendor

Code

DA
DA
DA
DA
DA

DA
DA
DA
DA
DA

DA
DA
DA
DA
DA

DA
DA
DA
DA
DA

DA
DA
DA
DA
DA

DA
DA
DA
DA

DK
DA
DA
DA
DA

Sect. 8
Page 59



Fig.11

Cct.Ref.

11D46
11D47
11D48
11D49

Sect, 8
Page 60

Tacard 11 (Contd.)

Pos'n

L4
L4
J6
J5

AP 114J-0102-16

Rating Ref.No. Vgngor
ode

DA
DA
DA
DA
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Fig, 12 Tacard 12

Vendor
Cct.Ref Pog'n - Value Tol Rating Ref.No. Code
12R1 U 220 +5% W RA P
12R2 AU 560 5% W RA
12R3 R4 10k + 50 v RA
12R4 R4 1k +50% iw RA
12R5 Y] 10k +5% v RA
12R6 B 220 5% W RA P
12R7 Q5 560 5% W RA
12R8 RS 10k +5% v RA
12R9 R5 1k 5% W RA
12R10 B 10k +5% W RA
12Rr11 Q6 220 +5% v RA B
12R12 Qb 560 5% W RA
12R13 R6 10k +5% W RA
12R14 R6 1k *+5% W RA
12R15 Qb 10k 57 Iw RA
12R16 R3 6.8k *+50% W RA
12R17 R4 470 +5% iy RA
12¢1 Q6 1,0uF +20¢4 35V cY
12RV1 S4 10k ) B9T454/22 o
12D1 D3 DS
12D2 R4 DS
12D3 D4 DS
12D4 R5 DS
12D5 D6 DS
12D6 R6 DS
12D7 R6 DS
12DL1 J4 A7727/5 C
12DL2 J5 A7727/5 C
12DL3 J6 A97727/5 C

Sect. 8
Dec. 82 (Amdt. 14) Page 63
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Cossor Electronics Ltd
S.S.R 1600

Figel3 Tacard 13

Cet.Ref Pos'n  Value
13R1 D4 10k
13R2 D4 1.2k
13R3 J4 3.3k
13R4 J4 3.3k
13R5 Jh 33k
13R5 J3 33k
13R7 GY4 3.3k
13R8 G5 3.3k
13R9 G5 1.5k
13R10 Gé 22k
13R11

13R12 a5 12k
13R13 E6 3.3k
13R14 Gé 3.3k
13R15 Gé 10k
13R16 61 1.5k
13R17 D6 47x
13R19 E7 3.3k
13R20 D6 220
13R21 D4 1k
13R22 Gl 5.6k
13R23 E5 1.5k
13R24 E5 2.2k
13R25 D6 4.7k
13R26 D5 1.5k
13R27 D5 2.2k
13R28 D5 2.2k
13R29 D7 33k
13R30 J6 10k
13R31 J5 51
13R32 J6 51
13R33 S5 2.2k
13R34 M4 220k
13R35 M4 220k
13R36 M4 2.2k

Rating

TEEEE Y

=

Toodd dddld il el drddd
==

Ref.No.

Vendor
Code

oy FEggg

EREEy E@ggy SEfgy EEIgy EEEP

Sect. 8
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Cossor Electronics Ltd

S.S.R 1600

Fig.l3 Tacard 13 (Contd.)

Coct.Ref

13R37
13R38
13R39
13R40
L3R4l

15R42
13R43
13Bhd,
15R45
13R46

13R47
13R,8
13849
15R50
13R51

13R52
13R53
13R54
13R55
13R56

13R57
13R58
13R59
13R60
13R61

13R62
13R63
13R64
(13R85

13C1
13c2
13C3
13CL
13C5

Sect. 8
Page 68

Pos'n

Pl
L.
P5
M5
M5

M5
Q4
QL
QL
S4

Sy
S5
Q5
Q5
Q5

Value

27k

- 3.3k

3.9k
1.5k
3%

1.5k
220k
220k
2.2k
27k

343k
3.9k
1.5k
39

1.5

1.5k
220k
220k
2.2k
27k

3.3k
3.9k
1.5k
3%

1.5k

1.5k
1.5k
1.2k

« O4uF
«OLuF
330pF
220pF
560pF

Rating

=

25Qv
250V
350v
350V
350V

Ref .No.

Vendor
Code

RERE PRERPRER PERER RRRERR RREREE REEREER

ALS
Apr. 1967



Cossor Electronics Ltd.
S 'S‘R '1@0

Fig.13 Tacard 13 (Contd.)

Cct.Ref. Pos'n Value Tol. Rating Ref'.No. Vendor
Code
13C6 E6  1000pF * 350V CR
13C7 Gl LOLUF 2% 250V CI
13C8 E5 1.0uF 35V cY
13C9 D5 LO05uF  +20% 250V CH
13C10 J5 2.2uF +20% 35V CAA
13C11 Jé 2.2uF £20% 35V CAA
13C12 Ny LOLuF x;c?% 250V CI
13C13 My, 1500pF & 350V CR
13C1y N5 LO002uF  r20% 250V CI
13C15 Q6 10uF +20% 35V CDD
13C16 Sy, OLUF +20% 250V CI
13C17 Q4 1500pF  £2% 350V CR
13C18 85 L002uF  £20% 250V CG
13C19 S6 LOLUF +20% 250V CI
13C20 Mé 1500pF  +2% 250V CR
13021 N6 002uF  x20% 250V ; CG
13RV1 Ey 1k B9745L/25 C
13VT1 Hy VD
13VT2 Hy, VD
13VT3 G6 VL
13VTy, G6 VE
13VT5 E6 VL
13VT6 Bl Ve
13VT7 E5 VD
13VT8 H6 VD
13VT9 Nu VL
13VT10 N5 VL
13VT11l Ry, VL
13VT12 R5 VL
13VT13 N6 VL
13VT1y N6 VL
AL6 Sect, 8
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Cossor Electroniecs Litd
S.S.R 1600

Fig. 13 Tacard 13 (Contd)

Cct.Ref Pos'n Value Tol Rating Ref.No. Vendor

Code
13D1 D4 DM
13D2 J4 DA
13D3 D4 DA
13D4 G4 DA
13D5 G5 DA
13D6 E5 " DA
13D7 a6 DA
13D8 D5 DA
13D9 D5 DA
13D10 D6 : DA
13D11 E6 DN
13D12 J5 DA
13D13% P4 DA
13D14 M4 DA
13D15 P4 DA
13D16 M5 DA
13D17 P5 DA
13D18 P5 DA
13D19 S4 DA
13D20 Qb DA
13D21 S4 DA
13D22 Q5 DA
13D23 S4 DA
13D24 S5 DA
13D25 S5 DA
13D26 P5 DA
13D27 M6 DA
13D28 P6 DA
13D29 M6 } DA
13D30 M7 DA
13D30 M7 DA
13D31 Qb6 DA
13D32 Qb6 DA
1%D33 E6 DA
Sect. 8
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Cossor Electronices Ltd
$.8.R 1600

Flg. 14 Tacard 14

Cct.Ref. Pos'n Value

14R1 K4 10k
14R2

14R3

14R4 M4 2.7k
14R5 RS 68k
14R6 R5 68k
14R7 R6 33k
14R8 R7 10k
14R9 R6 5.6k
14R10 R7 1.5k
14R11 P6 1.5k
14R12 P6 100
14R13 M6 1k
14R14 K6 1k
14R15 - M6 1k
14R16 K6 56
14R17 K5 1k
14R18 M6 10
14R19 M5 680
14R20 R4 6.8k
14R21 R4 15k
14R22 RY4 10k
14R23 R5 22k
14R24 R5 10k
14R25 R4 68k
14R26 R3 6.8k
14R27 M5 2.7k
14R28 K5 2.2k
14R29 M5 220
14R30 K5 1k
14R31 a7 1.5k
14R32 J7 1.5k
14R33 E5 560
14R34 E6 1k
14R35 J6 4.7k

Rating

e el eded I F

L E
=

degdd TETEY Lvdd T

Ref.No

Vendor
Code

RA

PEEEE PROEE 2E@EE EEZER PRERR PEEEE EF

Sect. 8
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Cossor Electronies Ltd
S .S ‘R 1&)0

Fig.14 Tacard 14

Ccb.Ref. Pos'n Value  Tol Rating Ref.No. Vendor

Code.

14R36

14R37

14R38 .

14R39 J4 1k +5% g RA
14R40 a4 6.8k 5% ¥ RA
14R41 Js 1k +5% ix RA
14R42 Jh 15k 5% ¥ RA
14R43 as 2.2k +5% o RA
14R44 J5 3.3k +5% g RA
14R45 G4 2.2k +5% m RA
14R46 J6 2.2k 458 ¥ RA
14R4T Jh 47k +5% gw RA
14RA8 F4 180 +5% o RA
14R49 as 1k +5% M RB
14R50 a6 15k 5% W RA
14R51 J6 b7k 5% o RA
14R52 Jh 2.2k +5% W RA
14R53 E6 S 2.Tk 5% | RA
14R54 . :
14R55 D6 390 5% WM RA
14R56 E6 220 458 M RA
14R57 D6 330 +5% P RA
14R58 D5 470  +5% W RA
14R59 D6 470 +5% iW RA
14R60 D5 27 ¥5% 1w RG
14R61 a6 270 +5% W RA
14R62

14R63 L

14RO4 Jé 1k +5% W RA
14R65 K6 . 2.7k +5% ' RA
14R66 M7 22k 458 W RA
14R67 K6 82 +5% my h
14R68 K4 1.5k +5% E: RA
14R69 M4 1k 5% % RA
14R70 K4 4.7k 5% W RA
Sect. 8 AL10
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Cossor Electronics Ltd.

S.S.R.1600

Fig.lA.Tacard 14 (Contd.)

Cct.Ref,

1,R71
14R72
14R73

14C1
1,402
1,63
1,402
1405

1406
1,07
1408
14C9
14010

14011
14012
14013
1401,
14015

1,016 -
14017
1,018
1)4C19
14020

1,021
14022
14C23
1,021
1,025

1,026
1,027
14028
1,4C29
1,4C30

14031
1,032
1,C33
14C3.
14C39

AL6
Mar.1966

Pos'n

K5
Jh
Ky

Ny,
P5
Q5
QL

R6
Ky
P7
M6
K6

SR
56
M5
M5
G5

Gl
G5
Jb
Jh
G6

Dy
D5
E
Dy
EL

D5
Fé6

D6
D6

D5
E5
G6
K7
¥

Value

l}-- 7k
L7k
220

3-18pF
68pF
68pF
1000pF

68pF
1ul
Ne e
100pF
100pF

LL0uF
1L0uF
220pF
56pF
0.0uuF

1000pF
220pF
390pF
100pF
1uF

200pF
680pF
680pF
680pF
200pF

10uF
220pF

180pF
560pF

.O05uF
10uF
560pF
56pF
220pF

-+

I+ 1+

i+ I+ 14+ 1+

RERER S8R

I+

Rating

750V
750V
350V

350V
35V

250V
350V
350V

30ov
30V
350V

350V

250V

350V
350V
350V
350V
35V

350V
350V
350V
350V
350V

35V
350V

350V
350V

250V
35V

350V
350V
350V

Ref.No.

Vendor

Code

88888 28 98

Sect. 8
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Cossor Electronles Ltd
S.S.R 1600

Fig.l4 Tacard 14 (Contd.)

Cet.Ref. Pos'n Valuse Tol. Rating Ref.No. Vendor
Code
14Ck0 R6 2.2uF  +20% 35V CAA
l4ch1 J5 .O4uF  +20% 250V CI
14RV1 S4 250k BOT454/18 C
14RV2 E4 2.5k BOT45L/24 c
14c2 N4 5-35pF CII
1411 N5 300uH B/GA 31023 C
1412 E4 B/GA 31071/3 C
1413 D4 B/GA 31071/1 C
1414 E4 B/GA 31071/1 C
1415 G4 B/GA 31071/2 C
14vT1 L4 Ve
14vT2 36 vC
14VT3 Qb vC
14VT4 Qb6 ' Ve
14vT5 N6 VL
14vT6 L6 vC
14vT7 15 VL
14vT8 sS4 Ve
14VT9 sS4 VC
14VvT10 L5 Ve
14VT11
14vT12
14VT13 H4 VD
14VT1Y HA4 VD
14VT15 H5 Vi
14VvT16 H5 VE
14vT17 E6 VA
14vT18 E6 VA
14vT19 E5 VG
14vT20 E6 VI
14vT21 H6 VG
14vT22 L6 vC.
14vT23 L4 VM
Sect. 8
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Cossor Electronics Ltd

S.S.R 1600

Fig.1l4 Tacard 14 (Contd.)

Cect.Ref.

14p1
14D2
14D3
14D4
14D5

14D6
14D7
14D8
14D9
14D10

14D11
14p12
14D13
14D14
14p15

14D16
14p17
14p18
14D19
14D20

14p21
14D22
14D23
14D24
14p25

14D26

Pos'n

M4
R6
P7

R4
RS
G6
J6
E5
E5
Jh
D6

D7
E6
K5

M6

G5
G5
M4

M4

Vendor
Code

DA
DA
DA

DA
DA
DA
DA
DA

DA
DA
DA
DA
DA

DA
DA
DA
DA
DA

DA
DA
DA
DK
DA

DA

Sect. 8
.Page.T7
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Cossor Electronics Ltd.
S.S.R.1600

Fig.1l5 Plug and Filter Assembly

Cct.Ref. Value Tol. Rating Ref'.No. Vendor Code
PLG L5-way PD
1014 .01y +100-0% 250V CMM
1C15 .0lu +100-0% 250V CMM
1016 .0lp +100~0% 250V CMM
1C17 .Olu +100-0% 250V CMM
1018 .Oly +100-0% 250V CMM
1619 Olp +100-0% 250V CMM
1C20 .Olp +100~0% 250V CMM
1c21 .Olu +100~0% 250V cCMM
1c22. © L.0lp +100-0% 250V CMM
1C23 1 +10% 160V c00
1024 O0lp +100-0% 250V CMM
1C25 .Olp " 2kV CB
1026 .0lp +100-0% 250V CMM
1027 .0lp +100~-0% 250V CMM
1c28 .0lp +100-0% 250V CMM
1c29 .01y +100~-0% 250V CMM
1C30 Olu +100-0% 250V CMM
1C31 .0ly +100-0% 250V CMM
1C32 .0lu +100-0% 250V CMM
1033 .01y +100-0% 250V CMM
1034 .Olp +100-0% 250V CMM
1C35 .Olp +100~0% 250V CMM
1036 Olu +100-0% 250V CMM
137 .O0lp +100-0% 250V CMM
1038 , Olp +100-0% 250V cMM
1Y55 1,000pF +80-20% 500V DC CNN
to feed-

1Y99 through

Sect.B ALY
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Cossor Electronics Ltd.
S.S.R.1600

Illustrated Parts Lists for

Control Units 1601

Description Mfrs. Part No.
Control Unit 1601/2 D/GAB6919/2
Controly Transponder Set,
Type 1601/6 D/GAB6919/6

Ref. No.

58,1-99-107-2267

Vendor
Code

c

C

Sect 8
Page 85



Cossor Electronics Ltd.

S.S5.R.1600

Control Unit 1601/6

Item

1

2

OO~ OV W

10
11

12

Sect 8
Page 86

Description

Switch Module

Bulb, 28V sub=-miniature
Knob, Mode

Lampholder base

Bulb, 28V 0,044

Filter
Switch, Pushbutton

Knob, light indicator
Switch, toggle SP
Switch, toggle DP
Switch, toggle TPCO
Switoh Assembly, wafer
Front Panel Assembly
Lampholder base

Bulb 28V 044

Filter

Filter Seal
Plastek Panel
Plug DC37P

Housing

Sleeve, floating mounting

Dust Cover Assembly

Reference(No.

A910101
4910102
B72972

6420=99-995=9118

499657
6210-99=107-1470
B910062/7

B910062/11
B910881
B/SAB6919/06
B/SA86919/1,01

6420=99-995=9118

€56919/375
K395790/1
KS95791
K595722 ,
B/SA 86919/L05

Vendor Code

- NeoNeoNe]
o

] o:g 1

I Taaaaa
0 o

Qo Qi



FIG 16 CONTROL UNIT 1601/6

CONTROL,TRANSPONDER SET, TYPE 1601/6

Sect8
Page87



Cossor Elsctronics Ltd.
S.5.R,1600

Fig. 16  Control Unit 1601/2

Ttem Description Reference No, Vendor
Code
1 Switch and Dial assembly C/SAB6919/3L5 C
Switch wafers SO1 B 97794 C
502 B 97793 c
503 B 9779 C
S04 B 97793 c
S05 B 97770 c
micro S06 KS95798 C
micro S07 KS95798 . C
2 Knob, Mode B 56919/311 C
Lampholder (ILP02) BB
Bulb KS95234/1 C
Filter FC
Lampholder Base BD
3 Knob, Large A56919/309 C
A Knob, Small A56919/308 C
5 Button, Test A56919/310 c
6 Button, Ident A56919/313 C
7 Tndicator Lamp (PLPO1)
Lampholder BA
Bulb KS9523L/1 C
Lampholder base : BD
8 Panel Illumination lamp
Lampholder basge BD
Bulb KS95234/1 c
Filter FA
Filter Seal FB
9 Toggle switch (SO08. D.P.) SB
10 Mode switch
Switoh wafer (S05) B 97770 c
11 Bezel LH A56919/31L c
12 Bezel RH A56919/315 C
13 Plastek panel €56919/295 C
1L Front panel assembly . C/SA86919/3%3 c
15 Backplate assembly C/SA86919/338 c
Plug (PLO1) K395790 c
16 Dust cover B/SAB86919/343 c
17 Toggle switch (S09. D.P.) SC
18 Toggle switch (S10. D.P.) SC
Sect. 8
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I1lustrated Parts Lists for

S.S.R.1600/2 Power Units

Description Mfrs. Part No. Ref.No. Vendor
Code
Power Unit (Unit 3) D/GA86903/2 C

g

Sect. 8
AL Nov 76 Page 89A



Fig. 18 S.S.R.1600/2 Power Unit

Cct.Ref.

3R1 L6
3R2 G3
2R3 F3
3C1 L7
302 G6
3C3 G6
3CA 76
3D1 F7
3D2 ¥r
3D3 Fr
3D4 F6
3D5 F6
3D6 76
3D7 G6
3D8 G6
3D9 L6
3D10 16
3D11 G3
3D12 3
3D13% 6
3D14 8
3D15 ¥3
3RLA L6
3Tl LT
Sect. 8

Page 90

Pos'n

Value

150
22
560

05
82u
82u
82

18415
15415
IS415
IS415
1S5033
1S415
HSC4
ASC4
HSC4
HSC4
15115
18115
IS50564
IS415R
IS113

9750

Tol Rating Ref.No.
+5% =W

5% AW

+5% TR4

+20h 300V

+20-15% 50V

+20-15% 50V

+20-15% 50V

B/GA31290

Vendoxr
Code

RA b

CD
CD

il
DU
U
DU
DI
)
DB
DB
DB
DB
v
v
M

¢ b

RLB
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FIG. I8 SSR.1600/2 POWER UNIT (UNIT 3)
Sect. 8
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4 Illustrated Parts Lists for

S.S.R. 1600/2 Power Units (continued)

Description Mfrs. Part No. Ref, No. Vendor
Code
Power Unit (Unit 4) D/GAB6904/2 c
Sect. 8

AT, 1% Nov 76 | Page 95



Fig. 19 S.5.R.1600/2 Power Unit 4

Cct.Ref

JR1
JR2
4R3
4R4
4R5
/R6
4RT
/RS
4RI
4R10
JR11
/R12
4R13%
4R14
/R15 .
AR16
4R1T
4R18
4R19

4R26
4R27
4R28
4R29
4R350

4C1
4C3
4C4
4C5

4C9

4C10
4C11
4C12
4C13
4C16

Sect. 8
Page 94

Pos'n

M7
J7
J7
J7
J8
K8
J8
K7
K7
K8
J8
X8
M8
E5
G6
E5
G5
E5
¥5

K3
K3
K2
K2
K2

J8
18
18
G6

L2
L2
L2
L2
J3
L3

Value

100
3,3k
470
220

1k

1M

27

470
3,3k
2.2k
4.7k
120
0.15
2.7k
120/150
1.5

Rating

Ref.No.

Vendor
Code

F RERPRRRERERRFR

EE888 ER

CIF
CFF
CT
CcX



Hel o JlijuTVLVLT LV

Fig. 19 $.S.R.1600/2 Power Unit 4 (continued)

Vendor
Cct.Ref Pos'n Value Tol Rating Ref.No. Code
4VT1 P5 2N3791 B914400
4VT2 L7 2N3245 BI15473/2
4VT3 K8 2N2484 B99249/2
4VT4 E5 BU128 A915470
4VT5 G5 BU128 A915470
aun J7 SN52723L (B912533/4 -
A1 K7 Is111 B99169/1 DF
402 K7 Is111 B99169/1 DF
4D3 K8 18111 B99169/1 DF
AD4 5 IS111 B99169/1 DF
4D5 E4 Is1i1 B99169/1 DF
AD6 G4 Is111 B99169/1 DF
4D7 E5 IS6056A B99163/7
4D8 E6 IS60564 B99163/7
4D9 ;] IN%881 4912386
4D17 J3 IS111 B99169/1 DF
4D18 J3 Is111 ] B99169/1 DF
AD19 J3 1S111 B99169/1 DF
AD20 J3 IS11l ' : B99169/1 DF
4D21 J3 ISs111 ‘ B99169/1 DF
4D22 J3 15111 B99169/1 DF
4D2% J2 18111 B99169/1 DF
4D24 J2 IS111 B99169/1 DF
4D25 J2 Is111 B99169/1 DF
4D26 J2 1S111 B99169/1 DF
4AD27 J2 Is111 B99169/1 DF
4D28 J2 IS111 B99169/1 DF
4D29 J2 IS111 B99169/1 DF
AD30 J2 IS111 B99169/1 DF
4D31 J2 Is111 B99169/1 DF
4D32 J2 IS111 B99169/1 DF
4D33% J2 IS113 DG
4D34 J2 15113 DG
4D35 J2 15113 DG
4D36 J2 IS113 DG
4RV1 K7 1X +20% Iw
4T1 F6 B/832487
4AT2 K5 B/GA31289
4L1 L7 4A00uH A832491
412 R5 10uH A332500

Sect. 8
AL 13 Nov 76 Page 95
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FIG.19  SSR.1600/2 POWER UNIT (UNIT 4)
Sect.8

Page 97




Cossor Electronics Ltd.

S.5.R.1600

VENDOR CODES
CODE DESCRIPTION PATTERN VENDOR
CAPACITORS
CA Aluminium Foil, moulded polypropylene 17901 Dubilier
CB High voltage plate ceramicon K7000/CP1 Erie
CC PFeed-through ceramic CFT2500 Erie
CD Tantalum, electrolytic 109D 826 X0050 TO Sprague
CF Metallised, paper BM 13kV Hunts
CG Paper, metallised, tubular CPM5A Hunts
CH Paper, metallised, tubular CPM5B Hunts
CI Paper, metallised, tubular CPM5D Hunts
CJ Silver mica, encapsulated A25E Johnson Matthey
CK Disc, ceramic , 07K Lemco
CL Tubular, ceramic 307N750 Lemco
CM Feed-through (patt.B) 310K Lemco
CN Tubular ceramic 310N 30 Lemeco
CO0 Tubular ceramic 310N750 Lemco
CP Tubular ceramic . 310P100 Lemco
CQ Tubular ceramic 310S Lemco
CR Miniature sintered silver mica 11068 Lemco
CS Non-insulated, plastic film 0F30-25 Plastic Cap.Inc,
CT ZEilectrolytic, tantalum TAKO7 Plessey
CU ZElectrolytic, tantalum TA1,4030 Plessey
CV Electrolytic, tantalum E1270 Plessey
CW Disc ceramic 400/1/0217/002 Plessey
X Electrolytic, tantalum HV5200C3/1 Tansitor
CY Electrolytic, tantalum K1J358 Union Carbide
CZ Electrolytic, tantalum K2R2J758 Union Carbide
CAA Electrolytic, tantalum X2R2J 35S Union Carbide
CBB Electrolytic, tantalum K6R8J75 Union Carbide
CCC Electrolytic, tantalum K6R8J20S Union Carbide
CDD Electrolytic, tantalum X10dJ 358 Union Carbide
CEE Electrolytic, tantalum K22J358 Union Carbide
CFF Electrolytic, tantalum KL 7RI 358 Union Carbide
CGG Ceramic - MIN-R=-120-K Gulton
CHH Ceramic MIN=-S-27-J Gulton
CJJ Variable (3-18pF) C004/EA/18E Mullard
CKK Aluminium Foil, moulded polypropylene 660M Dubilier
CLL Electrolytic, tantalum KL473358 Union Carbide
CMM Disc, ceramic K4500,8131-025 Dubilier
CNN Lead-through, ceramic CFT 3000 Erie
C00 Metalised film TFM Wime
RESISTORS
RA Metaloxide film insulated TR4 Electrosil
RB Metaloxide film insulated TR5 Flectrosil
RC Metaloxide film insulated TR6 Electrosil
RD Wirewound, vitreous enamelled RVW3-J Painton or Welwyn
RE Wirewound, vitreous enamelled RVWL~-J Painton or Welwyn
R& Composition insulated 15 Erie
AL9 Sect.8
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Cossor Electronics Ltde.

S.S8.R.1600
VENDOR CODES (cont’d)
CODE DESCRIPTION PATTERN VENDOR
DIODES
DA Silicon, planar IN3067 Fairchild
DB Silicon, high voltage MSCL Hughes
DC Silicon, zener SZ10C Mullard
DD Silicon, zener SZ24L0C Mullard
DE Microwave diode 1N21E Silvania
DF Silicon 15111 Texas
DG Silicon 18113 Texas
DH Silicon 1S411 Texas
DI Silicon, zener 185033 Texas
DJ Silicon, zener 1585068 Texas
DK Silicon, zener 1S7033B Texas
DL Silicon, zener 1370L7B Texas
DM Silicon, zener 1S7056A Texas
DN Silicon, zener 157056B Texas
DO Silicon, zener 157100B ‘Texas
DP Silicon, zener 1S7150B Texas
DQ Silicon, zener IN252 Transitron
DR Germanium 1N270 Transitron
DS Silicon T171 Texas
DT Silicon, planar 1IN3065 Fairchild
DU Silicon 1s415 Texas
| ov Silicon 18115 Texas
TRANSISTORS
i1licon planar, epitaxial, PNP A1603 Fairchild
VB - Silicon planar, epitaxial, NEN A160)4 Fairchild
Ve Silicon planar, NPN CéL Fairchild
VD Silicon planar, NPN Ccl1i1 Fairchild
VE Silicon planar, NPN 2N708 Fairchild
VF Silicon planar, epitaxial, NPN 2N918 Pairchild
VG Silicon planar, epitaxial, FNP 2N995 Fairchild
VH Silicon, PNP 2N1131 Fairchild
VI Silicon, PNP 2N1132 Fairchild
vJ Silicon planar, epitaxial, PNP 2N2891 Fairchild"
VK High Freq. Power PNP 0c22 Mullard
VL Germanium PNP U15216/1" Fairchild
™ Germanium PNP 28322 Texas
VN Silicon planar, NPN 2N1711 Texas
VO Germanium power PNP 2N1908 Texas
| vp 2G210 Texas
VQ U3049/1 Fairchild
CRYSTALS
XA 90.833 Mc/s 4202/ATS ES S.T.C.
XB 85.833 4202/ATS ES S.T.C.
Sect. 8 AL1O
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Cossor Electronics Ltd.

S.S.R 1600

VENDOR CODES (contd.)
CODE DESCRIPTION PATTERN VENDOR
RELAYS
RLA Two-pole, changeover A24NR C.P. Clare
RIB Two-pole, changeover '"P'RP7632 C.P. Clare
VALYES
vz Ceramic, disc-seal, triode ML7815 ‘ Machlett

PLUGS AND SOCKETS

PA Right-angle plug 3005 Sealectro
PB Box mounting socket K02-19-205N Cannon
PC Chassls receptacle (50.n) BNC

PD 45-way plug DPD-45-35P-1A Cannon

INTERCONNECTION CABLE

WA PTFE coaxial, 500 RG188/U Sealectro
SWITCHES

SA Single-pole changeover : c180 Page Eng.

SB ‘Double-pole changeover , 8867K4 Cutler-Hammer
scC Single-pole changeover 8866KT Cutler-Hammer
SD Triple-pole changeover MST 305D Alco

KNOBS

KA I1luminated switch knob 46B Page Eng.

BULBS AND LAMPHOLDERS

BB Dimmer lampholder 80/10/0315/ Thorn
Green
BD Lampholder base 80/10/0063 Thorn

LAMP FILTERS AND SEALS

FA Filter, standard 80/10/0059/ Thorn
Grey/Clear

FB Filter seal (for FA) 80/10/0027 Thorn

FC Filter, long 80/10/0755/

' Grey/Clear Thorn

AL9 - Sect. 8
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