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INTRODUCTION

1. The information contained in this regulation applies to the automatic testing
of TRA40 types 'A' and 'B', using the Automatic test equipment radio Clansman/
Larkspur (a.t. e.).

2. TFor details of the operation of the a.t.e. reference should be made to EMER
Tels M 391.

GENERAL INSTRUCTIONS

3., The TRAAO test programmes will form the first part of a composite test tape
comprising the following test programmes:

Equipment Test Numbers
TRA4O ‘A" 0-99
TRA4O 'B! 100-199
TRAA1 Nos 1 and 2 200-299
TRA42 Nos 1 and 2 300-399

4. This composite test tape will be identified by the plain language tape
leader and will be used to specification test equipments in the hands of troops
and equipments received for repair in workshops. The tests contained in this
tape are Dbasically those classified as Category A.
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5. Where individual test numbers are referred to, these will designate the
TRA4O 'A' test programme.

6. The print—out obtained with the TRA4O 'A' and TRA4AO 'B' test programmes
may be identified by the print—out of the high limit of the second test in
each programme (MTOO01 and MTO101). The high limit print—out and its inter—
pretation is:

a. TRA40 'A': HM 1401 HLO201
LLng' ISSUE No 1
FIELD STANDARD
REPATIR
b. TRA40 'B': HM1402 HLO201

i
A4O'B"

7. Tests have been so ordered that a minimum of operator intervention is
required to set the a.t.e. controls and those of the equipment under test
(ecuet.).

8. Paragraph 54 of this section contains a detailed description of each test
in the programme together with the appropriate operator action. The TRA/JQ FA*®
and TRAAO 'B' test programmes are identical in test conlent except that certain
channel frequencies differ. TRA40 'B' test numbers and test frequencies, when
they differ from the TRA40 'A' test frequencies, are shown in parentheses.

9. Table 4701 and 4702 contains a print—out of the machine code of the two
test programmes.

10. Test procedures in this test tape, whilst substantially similar to those
contained in F 464 para 22 to 48, have been considerably rationalised and
adapted for a.t.e. testing. No attempt should be made to equate the two.

11. Blocks of blank test numbers have been left throughout the test programmes.
These are to facilitate programme modification should this prove necessary.

TEST CONDITIONS

General

12. All automatic testing should be carried out with the e,u.t. sealed in its
case, Should it be necessary to carry out tests requiring access to the

e.u.t. test socket SKT-F, then the e.u.t. should be removed from its case and
SKT-F connected to SKT 3 of the Larkspur box using connector No 26. The pins
of the test socket may then be monitored on the d.v.m. The a.t.e. should

be operated in the manual mode for any additional testing that may be necessary.
(See para 27 for further details).
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B,U.T, to a.t.e. interconnection

13. The e.,u.t. is connected to the a.t.e. using the Larkspur interconnecting
unit (Larkspur box) together with the appropriate connectors from the Larkspur
accessory kit — a.t.e.

Power supplies

14, The e.u.t. receives its power supplies from Power supply, set for bench

testing manpack radios (Z4/6625—99—949—5448).

15. Tests are carried out to the e,u.t. with supply voltages adjusted for both
normal and low voltage operation:

a. Normal: LT 1.25V
LT2 =~ 2.5V
M - 90V

HT?2 - 45V
b. Low: L™ - 1.05V
LT2 - 2.5V
HT1 - 68V
H2 - RYAY

A1l testing is carried out with normal supply voltages unless otherwise speci-
fied.

16. Testing is carried out on all six channels of the e.u.t. Channel fre-
quencies are:

TRA40 'A? TRAAO 'B!
Channel 1 47 .OMHz, 47 .OMHz,
Channel 2 47 .4MHz 47 .4MHz
Channel 3 47 .6MHz 47 .6MHz
Channel 4 47.2MHz 47 .8MHz
Channel 5 48.8MHz 52 .6MHz
Channel 6 54 .2MHz 54 .4MHz

R.,F, input voltages

17. All r.f. input voltages are quoted in terms of the open circuit voltage at
the signal generator output socket.

A.F. output termination

18. The e.u.t. receiver a.f. output is terminated with 100Q in all tests
(enabled by control word AS0020).

Page 4 RESTRICTED Issue 1, Nov 74
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Microphone input voltages

19. Microphone input voltages are required to be derived from a 1008 source.
This is effected by connecting a 150Q resistance in the Larkspur box in parallel
with the 300Q output resistance of the 3~tone generator AF40S or Signal gener-
ator, set, 2-tone 9063.

20. The a.f. voltage level appearing at the e.u.t. microphone input will be
modified by the inclusion of the 150Q resistance, such that the actual voltage
will be one third of the programmed level:

Voltage at microphone input = programmed level x 150
150 + 300

Thus if a microphone input of 250mV is required it is necessary to programme
a level of 750mV (MA2750).

A,F, waveform monitoring

21. An oscilloscope CT531 or CT436 is to be connected to the AF QUTPUT socket
of the a.t.e. Switching unit manual control (s.u.m.c.) so that e.u.t. a.f.
waveforms may be monitored.

E,U.T. whisper operation

22. A number of tests are included to test the whisper operation of the e.u.t.
and these tests are so designated. All other tests are performed with the
control switch at NORMAL.

Variations in test peripherals

23. Two types of signal generator and a.f. generation/modulation packages will
be encountered in use with the a.t.e. These are:

a. The Schlumberger Signal generator, set (automatic) Z4/6625-99-114=6141,
which includes the Frequency analyser FAXD120S.

b. The Racal Synthesiser frequency set CT562 Z4/6625—99-620—6792 together
with Signal generator set 2-tone 2Z4/6625-99-620-7808.

24. The r.f. output ievel of the Racal signal generator is twice wnat of the
Schlumberger and to ensure compatibility the Racal's associated 6dB attenuator

pad must be inserted in the output.

25. It should be noted that below 8MHz, the f.m. deviation law of the Racal
Signal generator differs from that above 8MHz.,

Manual operation

26. The connection of the e.u.n, to allow monitoring of test socket SKT-F is
described in para 12.

Issue 1, Nov 74 RESTRICTED Page 5
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27. Prior to the commencement of manual operation of the a.t.e. it is necessary
to enable input and output routes of the e.u.t. to the a.t.e. by inserting
control word HC1000, any route can then be selected by depressing the appropriate
switches on the front panel of the Switching Unit Monitor (s.u.m.). The
procedure is:

a. Depress MANUAL switch on s.u.m.
b. Select control word HC1000 on thumbwheel switches on s.u.m.

c. Depress PROG OVERRIDE switch on programmer electronic control (pro-
grammer ).

d. Depress MANUAL INSERT switch on programmer.,

e. Routes may now be selected by depressing appropriate switches on s.u.m.

A.T.E, TEST METHODS

General

28. A.T.E. test methods and practices generally are described in EMER Tels M 391.
However in the subsequent paragraphs some of the techniques used in the TRA40
test programmes are described to simplify interpretation of results.

Deviation measurement

29. Modulation sensitivity (deviation) is measured using the Frequency analyser
FAXD120S. A d.c. output proportional to the deviation is produced by the
frequency analyser and measured on the d.v.m. On the 20kHz deviation range,
used for all measurements in this programme, the deviation law is:

1kHz = 0.5V d.c. output (f.s.d. = 10V = 20kHz)

Transmitter power measurement

30. Transmitter power is measured by applying the e.u.t. power output to a
power monitor in the a.t.e. via a 20dB r.f. attenuator (enabled by control word
SC2000) and measuring the resultant d.c. voltage output. An r.f. input of 1W
will produce a d.c. output of 100mW.

Receiver signal + noise to noise measurement

31. Receiver f.m. signal + noise to noise ratio is tested in two separate tests
at each channel frequency. In the first test a 3.2uV signal, 15kHz deviation
at 1kHz, is applied to the e.u.t. antenna, the resultant a.f. output is atten—
uated by 20dB of a.f. attenuation, measured on the d.v.m. and the result (a)
recorded as the comparator upper limit. In the second test the 20dB a.f.
attenuation is reduced to zero and the modulation removed from the antenna
signal. The resultant e.u.t. a.f. output (B) shall be less than that recorded
in the first test. The specific signal + noise to noise ratio is:

(20 1log A/B + 20)aB

Page 6 RESTRI CTED Issue 1, Nov T4



ELECTRICAL AND MECHANICAL RESTRICTED TELECOMMUNICATIONS

ENGINEERING REGULATIONS F 464
Part 3

Receiver r.f. output measurement

32. The e.u.t. receiver a.f. output is measured on both NORMAL and WHISPER
operation. The specification is:

a. NORMAL, With antenna input of 1mV, 15kHz deviation at 1kHz, e.u.t.
a.f. output shall be not less than 2.5mW.

b. WHISPER. With control switch set to WHISPER, the a.f. output shall
reduce by 15dB *3dB.

33. E.JU.T. a.f. output is measured in a composite group of tests, MTO019 to
MT0021. Antenna input is 1mV, 15kHz deviation at 1kHz, in all tests:

a. MT0019. This test measures the NORMAL a.f. output of the e.u.t.

and also sets the high limit for the subsequent measurement of a.f. output
on WHISPER, the measurement being made with an a.f., attenuation of 12dB
(15dB - 3dB) in circuit. Thus an e.u.t. a.f. output of 2.5mW is reduced
to 0.16mW and a low limit of 0.125V is programmed (0.16mW is equivalent

to 0.125V across 100R).

b. MT0020. This test sets the low limit for the subsequent measurement
of a.f. output on WHISPER, the measurement being made with an a.f. atten—
uation of 18dB (15dB + 3dB) in circuit.

c. NMTOO21. In this test the control swilch is set to WHISPER and the
e.u.t. a.f. output is measured via zero a.f. attenuation and compared

against the upper and lower limits set in the previous two tests.

SEARCHING INTO TESTS

34. The annotation ® indicates that the test is one of a composite series of
tests eg limiting, and that these tests are not to be searched into, as
programmed information, normally inserted at the start of the series of tests,
will not be present. All other tests are complete in themselves, but should
be searched into with the a.t.e. in the STOP Mode, so that e.u.t. controls
can be correctly set before commencement of the test.

OPERATOR ACTION WARNING

35. The operator will receive warning that he is required to intervene in the
test sequence in two ways:

a. The audible warning will 'bleep' for approximately itwo seconds and
the operator action lamp on the Programmer electronic control (programmer)
front panel will illuminate.

b. The tape will stop and the 'continuous enccde' lamp on the programmer
will illuminate.

Condition a. is indicated in the operating instructions by the annotation
@ and condition b. by the annotation *,
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INITIAL SETTING UP_INSTRUCTIONS

General
36. Dependent upon the type of signal generator and a.f. generation/modulation
package employed in the a.t.e., the operator should carry out the relevant
parts of these setting up instructions:

a. Schlumberger package. Para 45 to 47.

b. Racal package. Para 48 to 50.

Switching unit manual control (s.u.m.o.)

37+ Press MAINS ON switch.

Tape reader test

38. Fit TRA4O test tape; set power switch to ON and press RUN,

Programmer electronic control (programmer)

39. Ensure all switches are de—selected.

Switching unit monitor (s.u.m.)

40. Select MANUAL; press RESET and select AUTO.

Line printer

41. Set power switch to ON,

THORN power supply unit

42. Set power switch to ON and LOCAL/REMOTE switch to REMOTE.

Counter electronic CT574

43. Set power switch to OFF; sensitivity control to 0.1V and GATE TIME
control to REMOTE.

Frequency analyser FAXD120S

44. Set power switch to ON; attenuator control to 20dB and calibrate switch
to OFF. Set control switch to REMOTE and deviation range to 20kHz.

3—-tone generator AR40S

45. Set control switch to REMOTE and CARRIER switch to OFF.

Page 8 RESTRICTED Issue 1, Nov T4
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Attenuator control unit SBD3S

46. Set attenuator controls to REMOTE,

Synthesiser FSD1208

47. Set power switch to ON and frequency controls to REMOTE,

Signal processor 9062

48. Set power switch to ON, attenuator switch to REMOTE; mode switch to
REMOTE and fit 6dB attenuator (242/5895—99—525—9818) to the '™SOR' output
socket,

Synthesiser frequency 9061

49. Set REMOTE/LOCAL switch to REMOTE.

Signal generator set 2-tone

50. Set power switch to ON and LOCAL/REMOTE switch to REMOTE.

Voltmeter digital CT577 (d.v.m,)

51. Set power switch to ON; sample control to MANUAL and mode switch to
REMOTE, Set DC FILTER to OUT and a.c. response time to 1 SECOND,

Converter signal data

52. Press 5V switch.

Oscilloscope CT531 or CTA36

53. Connect 'Y' input to AF QUTPUT access coaxial socket on s.u.m.c.

Issue 1, Nov T4 RESTRICTED
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TEST DESCRIPTION AND DETAILED OPERATING INSTRUCTIONS

54. Table 1 lists all the tests in the programme and indicates where operator
intervention is required to set e.,u.t. and a.t.e. controls:

Table 1 — Test description and detailed operating instructions

Test No Test description Operator action
Start Press START oun programmer
0000 Clear A.T.E, stores
(0100) All stores within the a.t.e. |@ 1. Search to relevant test
are cleared before testing number ¢
is commenced. a. TRAZO 'A' — 000
b. TRA40 'B' — 100
2. Press STEP.
0001 Tape identification
(0101) This is a false test to
print out the identifying
code,
0002 Power monitor zero
(0102) With no r.f. input, the power|* 1. Adjust power monitor zero
monitor is adjusted until the controls on the s.u.m. for
d.c. output is OV *1mV, zero d.v.m. reading. When
the d.v.m. reading is OV *1mV,
the PASS lamp will illuminate
and the H1 and LO lamps
extinguish,
2. Press PASS.
0003 Functional tests
(0103) In this test the e.u.t. is @ 1. Comnect TRA4O PLV (5 pin
connected to the a.t.e. power plug) to p.s.u. CONTROL
and p.s.u. and the following MONITOR using 5-way cable
functional tests carried out: assembly (Z4/6625—99—949—8951).
1. Test of interconnection 2. Adjust p.s.u. supply voltages
between audio sockets SKTUa as follows:
and SKTUbD. LT 1.25V
2. Test of interconnection LT2 2.5V
between antenna sockets HT1 90V
SKTW and SKTX. HT2 45V
3. Measurement of transmit 3. Connect handset to e.u.t.
and receive current consump-— SKTUa (marked OPERATOR).
tion. 4. Set e.u.t., control switch
(SB) to NORMAL and channel
switch to 1.
Page 10 RESTRICTED Issue 1, Nov 74




ELECTRICAL AND MECHANICAL

ENGINEERING REGULATIONS

RESTRICTED TELECOMMUNICATIONS
F 464
Part 3

Table 1 — (Cont)

Test No

Test description

Operator action

0003
(0103)
(Cont)

(0104)

mode.

0004 Safety test
The e.u.t. antenna is routed
via the 20dB attenuator to
the power monitor, with the
a.t.e. in the 'receive!

The d.c. output of

the power monitor shall be
a maximum of t1imV,

5. Measure receiver current con-—
sumption on p.s.u. control monitor
Receiver current consumption shall
not exceed:

LT 600mA
HT1 3.5mA
HT?2 15.5mA

6. Connect CONDITION INDICATOR
to e.u.t. rod antenna socket
(SKTW), operate handset pressel
and ascertain that transmitter
power is present,

7. With condition indicator still
connected, operate pressel and
measure transmit current con-—
sumption on p.s.u. control monitor
Transmit current consumption shall
not exceed:

LT 975mA
HT1 37mA
HT? 10mA

8. Disconnect handset and using
connector No 23 (part of Larkspur
accessory kit) connect e.u.t.
SKTUa to Larkspur box PLJ1.

9. Transfer handset to SKTUb and
ascertain that receiver noise
18 audible in handset earphone,

10 .Remove handset.

11.Connect Larkspur box PLJ2 +to
a.t.e. AUDIO HARNESS socket (55

way).
12.Connect e.,u.t. coaxial antenna

socket (SKTX) to s.u.m.c. FUT
ANTENNA socket.

13, Press STEP.

The tape is programmed to stop if
this test fails, which will
indicate that the e.u.t. is
transmitting. DO NOT CONTINUE
TESTING.

Issue 1, Nov 74
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Table 1 - (Cont)
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Test No

Test description

Operator action

0010
(0110)

0011
(0111) =

0012
(0112)

0013
(0113) =

0014
(0114) =

0015
(0115)

Signal + noise to noise ratio,
channel 1 (1)

With antenna input of 3.2uV,
15kHz deviation at 1kHz, at the
channel frequency, 47MHz, the
e.u.t. a.fo output is measured
via 20dB a.f. attenuation and
recorded as the comparator
high limit.

Signal + noise to noise ratio
channel 1 (2)

The antenna signal modulation
is removed and the a.f. atten—
uation is reduced to zero.

The resultant e.u.t. a.f. out-
put shall be less than that
recorded in the previous test.

Limiter operation, channel 1 (1)

With antenna input of 5uV, 15kHz
deviation at 1kHz, the e.u.t.
a.f. output is measured via 6dB
a.f. attenuation and recorded

as the comparator low limit.

Limiter operation, channel 1 (2)

With antenna input as in the
previous test, the e.u.t. a.f.
output is measured via zero
a.f. attenuation and recorded
as the comparator high limit.

Limiter operation, channel 1 (3)

The antenna input is increased to
1.0mV and the e.u.t. a.f. output
measured via 3dB a.f. attenuation.
The measured value shall be
between the limits set in the
previous two tesits.

Transmitter power output,
channel 1

The e.,u.t. antenna r.f. output
is routed via the 20dB r.f.
attenuator to the power monitor.
The power output shall be not less
than 250mW (25mV).

Page 12
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Test No

Test description

Operator action

0016
(0116)

0017
(0117)

0018
(0118)

0019
(0119)

0020
(0120) =

Modulation sensitivity, channel 1

ZNORMALZ

With a 250mV, 1kHz signal applied
to the e.u.t. microphone input,
the transmitter output is routed
via the 20dB r.f. attenuator to
the frequency analyser., The
resultant deviation shall be
5-11kHz (2.5-5.5V).

Transmitter sidetone, channel 1

With microphone input as in the
previous test the e.,u.t. side-
tone a.f. output shall be not
less than 1mW (316mV).

Transmit frequency accuracy,
channel 1

The e.u.t. antenna r.f. output
is routed via the 20dB r.f.
attenuator to the frequency
counter, The frequency of
transmission shall be 47.0MHz
+9kHz.

Receiver a.f. output, channel 1
NORMAL

With antenna input of 1mV, 15kHz
deviation at 1kHz, the e.u.t.
a.f. output is measured via 12dB
a.f. attenuation and recorded as
the comparator high limit.

The measured value shall be
greater than 0.16mW (125mV).
(Which equates to 2.5mW after
attenuation of 12dB).

Receiver a.f, output, channel 1

(NORMAL)

With antenna input as in the
previous test, the e.u.t. a.f.
output is measured via 18dB
a.f. attenuation and recorded
as the comparator low limit.

Issue 1, Nov 74 RESTRICTED
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Table 1 — (Cont)

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

Test No

Test description

Operator action

0021
(0121) =

0022
(0122)

0030
(0130)

0031
(0131) =

0032
(0132)

Receiver a.f. output, channel 1
WHLSPER

With antenna input as in the
previous test, the control
switch is set to WHISPER.

The resultant e.,u.t. a.f. out-—
put shall reduce by 15 *3dB
and thus be within the limits
set in the previous two tests.

Modulation sensitivity, channel 1

WHISPER

With a 25mV, 1kHz signal applied
to the e.u.t. microphone input,
the transmitter output is routed
via the 20dB attenuator to the
frequency analyser. The resul-
tant deviation shall be 5-11kHz

(2.5=5.5V).

Signal + noise to noise ratio,
channel 2(1)

With antenna input of 3.2uV,
15kHz deviation at 1kHz, at the
channel frequency, 47.4MHz, the
e, u.t. a.f. output is measured
via 20dB a.f. attenuation and
recorded as the comparator high
limit,

Signal + noise to noise ratio,
channel 2(2)

The antenna signal modulation is
removed and the a.f. attenuation
reduced to zero. The resultant
e.u.t., a.f. output shall be less
than that recorded in the
previous test.

Transmitter power output, channel

2

The e.u.t. antenna r.f. output is
routed via the 20dB r.f. atten—
uator to the power monitor.

The power output shall be not
less than 250mW (25mV).

@ 1, Set control switch to
WHISPER.

2. Press STEP.

@ 1. Set control switch to
NORMAL,

2. Set channel switch to 2
3. Press STEP.

Page 14
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Test No

Test description

Operator action

0033
(0133)

0034
(0134)

0040
(0140)

0041
(0141) =

0042
(0142)

0043
(0143)

Transmitter sidetone, channel 2

With a 250mV, 1kHz signal applied
to the e.u.t. microphone input,
the e.,u.t. sidetone a.f. output
shall be not less than 1mW
(316mv).

Transmit fregquency accuracy
channel 2

The e.,u.t. antenna r.f. output
is routed via the 20d4B r.f.
attenuator to the frequency
counter. The frequency of
transmission shall be 47.4MHz
+9kHgz,

Signal + noise to noise ratio,
channel 3(1)

With antenna input of 3.2uV,
15kHz deviation at 1kHz, at
the channel frequency, 47.6MHz,
the e.u.t. a.f. output is
measured via 20dB a.f. atten-
uation and recorded as the
comparator high limit.

Signal + noise to noise ratio
channel 3(2)

The antenna signal modulation
is removed and the a.f, atten-—
uation reduced to zero.

The resultant e.u.t. a.f.
output shall be less than that
recorded in the previous test.

Transmitter power output,
channel 3

The e.,u.t., antenna r.f. output
is routed via the 20dB r.f.
attenuator to the power monitor.
The power output shall be not
less than 250mW (25mV).

Transmitter sidetone, channel 3

With a 250mV, 1kHz signal applied
to the microphone input, the
e.u.t. sidetone a.f. output shall
be not less than 1mW (316mV).

@ 1., Set channel switch to
3.

2. Press STEP.

Issue 1, Nov 74 RESTRICTED
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Table 1 — (Cont)

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

Test No

Test description

Operator action

0044
(0144)

0050
(0150)

0051
(0151)

0052
(0152)

0053
(0153)

0054
(0154)

Transmit frequency accuracy,
channel 3

The e.u.t. antenna r.f. output
is routed via the 20dB r.f.
attenuator to the frequency
counter. The frequency of
transmission shall be 47.6MHz
19kHz.

Signal + noise to noise ratio,
channel 4(1)

With antenna input of 3.2uV,
15kHz deviation at 1kHz, at
the channel frequency, 47.2MHz
(47.8MHz), the e.u.t. a.f.
output is measured via 20dB
a.f. attenuation and recorded
as the comparator high limit.

Signal + noise to noise ratio,
channel 4(2)

The antenna signal modulation

is removed and the a.f. atten—
uation reduced to zero. The
resultant e.u.t. a.f. output
shall be less than that recorded
in the previous test.

Transmitter power output, channel
4

The e.u.t. antenna r.f. output
is routed via the 20dB r.f. attenH
uvator to the power monitor. The
power output shall be not less
than 250mW (25.0mV).

Transmitter sidetone, channel 4

With a 250mV, 1kHz signal applied
to the microphone input, the
e.u.t. sidetone a.f. output shall
be not less than 1mW (316mV).

Transmit frequency accuracy,
channel 4

The e.u.t. antenna r.f. output
is routed via the 20dB r.f.
attenuator to the frequency
counter, The frequency of
transmission shall be 47.2MHz

(47.8MHz ) *9kHz.

@ 1. Set channel switch
to 4.

2. Press STEP.

Page 16
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Table 1 — (Cont)

TELECOMMUNI CATIONS

F 464
Part 3

Test No

Test description

Operator action

0060
(0160)

0061
(0161) =

0062
(0162)

0063
(0163)

0064
(0164)

0070
(0170)

Signal + noise to noise ratio,

channel 5(1)

With antenna input of 3.2uV,
15kHz deviation at 1kHz, at
the channel frequency 48.8MHz
(52.6MHz), the e.u.t. a.f.
output is measured via 20dB
a.f, attenuation and recorded
as the comparator high limit.

Signal + noise to noise ratio,
channel 5(2)

The antenna signal modulation is
removed and the a.f. attenuation
reduced to zero. The resultant
e.u.t. a.f, output shall be less
than that recorded in the previous
test.

Transmitter power output, channel
2

The e.u.t. antenna r,f. output
is routed via the 20dB r.f.
attenuator to the power monitor.
The power output shall be not
less than 250mW (25.0mV),

Transmitter sidetone, channel 5

With a 250mV, 1kHz signal applied
to the e.u.t. microphone input,
the sidetone a.f. output shall

be not less than 1mW (316mV).

Transmit frequency accuracy,
channel 5

The e,u.t. antenna r.f. output
is routed via the 20dB r.f.
attenuator to the frequency
counter, The frequency of
transmission shall be 48.8MHz
(52.6MHz ) *9kHz.

Signal + noise to noise ratio,
channel 6(1)

With antenna input of 3.2uV, 15kHz
deviation at 1kHz, at the channel
frequency, 54.2MHz (54.4MHz), the
e.u.t. a.f. output is measured
via 20dB a.f. attenuation and
recorded as the comparator high
limit,

to 5.
2. Press STEP.

2. Press STEP.

@ 1, Set the channel switch

@ 1. Set channel switch to 6.

Issue 1, Nov 74 RESTRICTED
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Table 1 - (Cont)

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

Test No

Test description

Operator action

0071
(0171) =

0072
(0172)

0073
(0173)

0074
(0174)

0080
(0180)

Signal + noise to noise ratio,
channel 6(2)

The antenna signal modulation is
removed and the a.f. attenuation
reduced to zero. The resultant
e.usts a.f. output shall be less
than that recorded in the previous
test.

Transmitter power output,
channel 6

The e.,u.t., antenna r.f. ouiput
is routed via the 20dB r.f.
attenuator to the power monitor.
The power output shall be not
less than 250mW (25.0mV).

Transmitter sidetone, channel 6

With a 250mV, 1kHz signal applied
to the microphone input, the
e.u.t. sidetone a.f. output shall
be not less than mW (316mV).

Transmit frequency accuracy,

channel 6

The e.u.t. antenna r.f. output
is routed via the 20dB r.f.
attenuator to the frequency
counter. The frequency of
transmission shall be 54.2MHz

(54.4MHz ) *9kHz.

Transmitter power output,

channel 6

Low Voltage operation

The e.,u.t. antenna r.f. out—
put is routed via the 20d4B
r.f. attenuator to the power
monitor. The power output,
low voltage operation, shall
be not less than 100mW (10mV).

@ 1. Adjust p.s.u. supply
voltages as follows:

L™ 1.05V
LT2 2.5V

HT1 68V
HT? 34V

2. Press STEP

Page 18
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Table 1 - (Cont)

TELECOMMUNICATIONS
F 464
Part 3

Test No Test description Operator action
0085 Transmitter power output, channel 1
(0185) Low Voltage operation
The e.u.t. antenna r.f. output is @ 1, Set channel switch
routed via the 20dB r.f. attenuator to 1.
to the power monitor. The power
output, low voltage operation, shall 2. Press STEP.
be not less than 100mW (10mV).
0090 Clear stores and rewind
(0190)
A,T.E. stores are cleared and tape
automatically rewinds to start of
test programme.
The next Page is Page 1001
Issue 1, Nov 74 RESTRICTED Page 19






ELECTRICAL AND MECHANICAL
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* 'l A40 A
* IEPAIR.

4rouoo
MFQO0O1L

Mrooo2
[b1o1o

MI0003

Mr0o0d4
Hv0010

MTou10
5L0000
LLO00D
Mroott
MAr0012
3L0O0QVD
LLO00O
1roo13
MAro014

4Tools
L 40259

RESTRICTED

TELECOMMUNICATIONS

Table 4701 — Test programme machine instruction code

410000
€009

¢590000
CkF1160

C50009

CS0029
HLOJ90

©350300
AAD020
[b1020
A4 1099
Cca0Uu0y
AAJIO6
rv10:20
A400439
AADOD3

€C50000
LLOJ30

Issue 1, Nov 74

C50000
H11401

bvOoOoO01l
X

5rP0000

540010
LvOO10

IDRVIS IO ¥
A54020
crl072
AAJJJD
bvoolL2
A54020
Cr1071
rnro20
542050

DVU0Jl
Tulo49

sPeclrICAlluN
ISSUK 1.

150000

HLO201

1252000

*

LJOO0JI
LLOOUY

A2 150

H210090
*

fbl1oco
4821590
H21030
*

crl1043:2
D102y

421033
Ccr2010

t5fe Il STAVLASL

V50000

L¥Y0J0

H40010

A5020
L1020

Ar 4410

]R50002

cr 1039

Aed41Q)

130002

*

crl1d17Q

15 3004U
&

5rP0000

LLOOUYO

HL0009

121000
Cr2060

AMJ 500
AM3III

X

140500
H4933)

*

>C2000

RESTRICTED

*

Cr 6850 *

L4010 LLOOUO

152000 502000
*

S40110 500470
HL9222J LA4A0J00

3A01056 5404749
Hu2339 L0000

HY9993 HLIIIY

F 464
Part 3
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MTOO1l6
S L0000
LLO0O0O

MTO0O017
HM9999

MTOO18
LL1000

MTO0O19
SL0O00O
LLO000O

MT0020

MT0O021
AA0000

MTOO022
SLO0O0O
LLO0OO0O

MT0030
bvoo1l2
AS54020
CFlo072

MTO0031

MTO0032
LMO250

MTO0033
HM9999

MTO034
LL1000

MT0040
Dpvoo12
AS4020
CF1072
MT0041

MTO0042
LM0250

MT0043
HM9999

Page 1002

Cs0000
AS55100

TD1030

€Cs0000
HL9999

Cso000
TD1030

CS0000
AAOOQO12
TD1020

AAQ018

SP0O00O
TD1020

C50000
AS5100
TD1030

€CS0000
MA2150
HC1000
*

MMO100

Cs0000
LLOO0OOO

€Cs0000
HL9999

Cso000
TD1030

€CS0000
MA2150

HC1000
*

MMO 100

Cso000
LLOOOO

CS0000
HL9999

bDvooo3
HC1008
CFO070

bvoo1lz2
LM3160

HC1000
FC0005

DV0012
AS4020
CF1072

LMOOOO

*
CF1070

Dv0003
HC1008
CF0070

SP0O000
MF4410
RS0002
AAQ000

DVOO0O01
TD1040

bpvootl2
LM3160

HC1000
FCO005

SP0O00O
MF4410
R50002
AA0000

DV00O01
TD1040

bDvoolea
LM3160

RESTRICTED

Table 4701 - (Cont)

MA2750
RS1100
*

MA2750
LLOOOO

RS5000
CF6070

MA2150

HC1000
X

LLOOOO

*

MA2075
RS1100
*

*
MMOS00
HM9999
TD1020

HC1000
CF2010

MA2750
LLO00O

RS5000
CF6070

*

MMO500
HM9999
TD1020

HC1000
CF2010

MA2750
LLOO0OGO

MF4410
5C2000

MF4410

TD1040

5C2000
*

MF4410
RS0002

TD1020

MF4410
5C2000

SA0110

HL9999

CF1030

RS3000
*

MF4410
TD1040

SC2000
*

SA0110

HL9999

CF1030

RS3000
*

MF4410
TD1040

MMO100
HMOO55

AS4120

CF1010

HM4700

MMOS00
HM9999

CFlol1l

MM0100
HMO0055

SU0474
LMO0OOO

*

SC2000

AS4120

CF1010

HM4740

500476
LMOOOO

*

SC2000

AS4120

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

SA3000
HLOO0OO

HC1000

*

HL9000

SAZ2060
HL9999

SA3000
HLOOOO

SLOO0O0O

LLGOOO

HM9999

HC1000

*

HL9999

SL0OOOO
LLQOOO

HM9999

HC1000

CF1l010 *

RESTRICTED

suo482 *
LMO02S *

RS1000 *

LM4699 *

SU0470 =*
LM1250 =*

500482 *
LM0025 *

AAQ020 *
TD1020 *

HL9999 *

RS1000 *

LM4739 *

AA0020 *
TD1020 *

HL9999 *

RS1000 *
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MT0044
LL1000

MTQ050
Dvoo12
AS4020
CFl1072

MTOO0S51

MT0O0S52
LMO250

MTOO0S3
HM9999

MTOO0S54
LL1000

MT0O060
Dvool2
AS54020
CF1072

MT0O061

MTO0O62
LM0250

MTO0063
HM9999

MTO0O064
LL1000

MT0O070
bvoo1lz2
A54020
CFl072

MTO0O071

MTOO072
LM0250

MTQOO073
HM9999

MTOOQ74
LL1000

CS0000
TD1030

CS0000
MA2150
HC1000
*

MMO100

€S0000
LLOOOO

€s0000
HL9999

CS0000
TD1030

€s0000
MA2150
HC1000
*

MMO100

£50000
LLOOQO

C50000
HL9999

€s0000
TD1030

CsS0000
MA2150
HC1000
*

MMO100

Cs0000
LLOOOO

CS0000
HL9999

C50000
TD1030

Issue 1, Nov 74

HC1000
FC0005

SP0O000O
MF4410
RS50002
AAQ0O0O

bv0oo0oo1
TD1040

bvoole
LM3160

HC1000
FCO00S

SP00O0O
MF4410
RS0002
AAOQ00O

Dv00O1l
ID1040

bDvootla
LM3160

HC1000
FC0O005

SP0O0O0O
MF4410
R50002
AAQQO0O0

Dv0O0O01
TD1040

bvool2
LM3160

HC1000
FC0005

RESTRICTED

Table 4701 - (Cont)

RS55000
CF6070

*
MMO500
HM9999

TD1020

HC1000
Cr2010

MAZ2750
LLOOOO

RS5000
Cré6070

*
MMO500
HM9999

IpD1o20

HC1000
CF2010

MA2750
LLOOOO

RS5000
CF6070

*
MMOSO00
HM9999

TD1020

HC1000
CF2010

MA2750
LLOOOO

RS5000
CF6070

5C2000
*

SA0110

HL9999

CF1030

RS3000
*

MF4410
rD1040

SC2000
*

540110

HL9999

CF1030

RS3000
*

MF4410
TD1040

5C2000
*

SA0110

HL9999

CF1030

RS3000
*

MF4410
TD1040

5€2000
*

HM4760

suU0472
LMOOOO

*

5C2000

AS4120

CF1010

HM4720

500488
LM0O0O00

*

SC2000

AS54120

CF1010

HM4880

500542
LMOOOQO

*

5C2000

AS54120

CF1010

HMb5420

RESTRICTED

TELECOMMUNICATIONS

HL9000

SL0000
LLOQOO

HM9999

HC1000

*

HL3000

510000
LLOOO0O

HM9999

HC1000

*

HL9000

SL0O0O0O
LLOOOO

HM9999

HC1000

*

HL90Q00

LM4759

AA0020

TD1020

HL9999

RS51000

LM4719

AAQO020

rD1o20

HL9999

RS1000

LM4879

AAQ020

Tb1020

HL9999

RS1000

LM5419
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MT0080
Dv00O01
rD10o40

MIrooss
Dv00O0!
TD1040

MTro090

Page 1004

€50000
HC1000
Cr2010

C50000
HC1000
Cr2010

€CS0000

SP0O00O
RS 3000
*

SP0O0O0OO
RS3000
*

110000

RESTRICTED

Table 4701 - (Cont)

*

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

SC2000 HMY3I93 HLIYIY LMO100 LLOOOO *

*

SC2000 HMY9IYI HLI9IY LMO10O LLOGOO *

110000 END OF TESTS
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Table 4702 — Test programme machine instruction code

* TR A40 B+ SPECIrICAIION TEST. FIELD STANDARD
* REPAIR. ISSUE 1.

MIO100 MIO100 550000 1350000 vs5U000 5POV00 *
MI0101 C30000 HM1402 HLO201 LM40OU00 LLOOOO Cr68b0 *

MT0102 CS0000 DV0OOO1l R52000 H40010 HLOUOO L40010 LLOOULO *
[D1010 Crl1i60 *

Mrolo3 Cs0000 sPO0OVO =*

1roio4 Cs0000 5460110 DVOO0OO As50020 HOLIOUO 252000 502000 *
HMOO010 HLOUUVO LMOO10 LLOUOU ID1020 Clrei60 x

0110 C3S0000 BVOOL1Z2 MA2150 Mr4410 440500 5A0110 300470 %
SLO000 AAD0020 AS4020 HC1000 aS0002 H442339 dL223) LAO0OO «
LLOOOO ID1020 CF1l0O72 =*

ATO111 MM40100 A4a0000 L1020 Crl030 *

MTOL112 CS0UU0 DVOULE MA2150 Mr44ld 440500 5A0106 SU0470 *
SLO00O AA0D06 As4020 HC100U RSU0UZ 4Iva ) dLivv i LMUOU0OO *
LLOOOO TIb1020 Cri1O71 *

MI0113 AAQOUD TDL1UZU Crl0de «*

MTOIld AAQUU3 532060 IDIV2O Cr1uly *

MTOll5 <C30000 DVOO0OO1l HCIO00 R53000 52000 AvIIFd LI *
L0250 LLOOOU ID1040 lrz2010 *

Issue 1, Nov 74 RESTRICTED Page 1005



TELECOMMUNICATIONS

F 464
Part 3

MTO1l16
SL0O00O
LLO0O0O

MTO117
HM9999

MTO118
LL100O

MTO119
SLOOO0O
LLOOOO

MTO120

mMTOl121
AAQOOO

MTO1l22
SLOO0O0O
LLOO0OO

MTO130
Dvoo12
AS4020
CF1072

MTO131

MTO132
LM0250

MTO133
HM9999

MTO134
LL1000

MTO140
pvoola
AS4020
CF1072
MTOl41

MTQ 142
LM0O250

MTO143
HM9999

Page 1006

€s0000
AS5100
TD1030

€C50000
HL9999

CsS0000
rvi1030

Cs0000
AAOO12
rD1020

AAQO18

SP0O00O
rbi1o20

CsS0000
AS5100
TD1030

C50000
MA2150

HC1000
*

MMO100

€C50000
LLOOOO

CS50000
HL9999

Cs0000
TD1030

€Cs0000
MA2150
HC1000
*

MMO1i00

Cs0000
LLOOOO

CS0000
HL99939

bv0oo0oo03
HC1008
CFO0070

bvoolza
LM3160

HC1000
FC0005

bvoola
AS4020
CF1072

LMOOOO

*
CF1070

DV0003
HC1008
CFO070

SPO0OOQO
MF4410
RS50002
AAO00OO

bv0001
TD10o40

pvoola
LM3160

HC1000
FCO0005

SP000O
MF4410
RS0002
AAQ00C

DV00oOo1
TD1040

bvool2
LM3160

RESTRICTED

Table 4702 — (Cont)

MA2750
RS1100
*

MA2750
LLOO0O0O

RS5000
CF6070

MA2150

HC1000
*

LLOOOO

*

MA2075
RS1100
*

*
MMO0500
HM9999
TD1020

HC1000
CFa2010

MA2750
LLOOOO

RS5000
CF6070

*
MMOS00

HM3999

TD1020

HC1000
CF2010

MA2750
LLO0OO

MF4410
5C2000

MF4410

TD1040

SC2000
*

MF4410
RS50002

TD1020

MF4410
5C2000

SAQ110

HL9999

CF1030

RS3000
*

MF4410
rD1040

sSC200¢0
*

SAQ110

HL9999

CF1G30

RS3000
*

MF4410
TD1040

D’IMO 1 OO
HMO0O055

AS4120
CF1010

HM4700

MMO500
HM9999

CFl011

MMO100
HMO0O0S55

SuU0474
LMOOOO

*

SC2000

AS4120
CF1010

HM4740

Suo476
LMOOQO

*

5C2000

AS4120
CF1010

RESTRICTED
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SA3000
HLOOOO

HC 1000

3

HL9000

SA2060
HL9999

SA3000
HLOOOO

SLO0O0O

LLOO0OO

HM9999

HC1000

*

HL9999

SL0O0O0O

LLO0OO

HM9999

HC1000
*

SuUQ482 *
LMO0O25 =*

RS1000 *

LM4699 x*x

SU0470 =*
LM1250 *

Suo482 *
LMOO25 *

AAQ020 *
TD1020 *

HL9999 x*

RS1000 *

LM4739 *

AAQ020 *
rp1o20 *

HL9999 =*x

RS1000 *
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MTOl44
LL1000

MTO150
DVoo12
AS4020
CF1072

MTO151

MTO152
LM0250

MTO153
HM9999

MTO154
LL1000O

MTO0160
bvoo1l2
AS54020
CFlo72

MTO161

MTO162
LMO250

MTO163
HM9999

MTO164
LL1000O

MTO170
bDvoo1e2
AS54020
CFlo72
MTO171

MTO172
LM0250

MTO173
HM9999

MTO174
LL100O

Issue 1,

€S0000
[D1030

€CS0000
MA2 150
HC1000
*

MMO100

€50000
LLOOCOO

€C50000
HL9999

€s50000
TD1030

Cso0000
MAZ2150

HC1000
*

MMO 100

Cs0000
LLOOOO

C50000
HL9999

€50000
Ib1030

CS0000
MA2150
HC1000
*

MM0O100

€Cs0000
LLOOOO

€s0000
HL9999

€Cs0000
ID1030

Nov 74

HC1000
FCOO00S

SP0O00O
MF4410
RS50002
AA0QOO

DV0O0O01l
TD1040

pvoalz
LM3160

HC1000
FCOO0O0S

SP000O0
MF4410
RS0002
AAQOOO

pvoool
TD1040

bvoolz
LM3160

HC1000
FC0O00S

SP0000O
MF4410
RS0002
AA0QQ0O0

Dv00O01
TD1040

bvoota
LM3160

HC1000
FC0005S

RESTRICTED

Table 4702 - (Cont)

RS5000
CF6070

*

MMO 500
HM9999

TD1020

HC1000
CF2010

MA2750
LLOCOO

RS55000
CF6070

*
MM0O500
HM9999

TD1020

HC1000
CFa2olo

MA2750
LLOOOO

RS5000
CF6070

*
MMOS00

HM9999

TD1020

HC1000
CF2010

MA2750
LLOOOO

RS5000
CF6070

52000
*

SA0110

HL9999

CF1030

RS3000
*

MF4410
I'bio4o

5C2000
*

SA0110

HL9999

CF1030

RS53000
*

MF4410
rbl1o4o

5C2000

*

S5A0110

HL9999

CF1030

RS3000
*

MF4410
TD1040

5C2000
*

HM4760

5U0478
LM0000

*

5C2000

AS54120

CF1010

HM4780

sSU0526
LMOOOO

*

5C2000

AS4120

Cri010

HM5260

500544
L.M0OO0OOO

*

s5C2000

AS4120
Crio1o0

HM5440

RESTRICTED

HL9000

SLCOGO
LLOOOO

HM9999

HC1000

*

HL9000

5L0000
LLOGCOO

HM9999

HC 1000

*

HL9000

SLO0OO
LLO0OOO

HM9999

HC1000

*

HL9000

TELECOMMUNI CA TIONS

LM4759

AAQ020

ID1020

HL9999

RS1000

LM47179

AA0020

TD1020

HL9999

RS51000

LMba 59

AAQ020

rnio20

HL9999

151000

LM5439
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TELECOMMUNI CATIONS
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MTI0180
Dv00O01
ID1040

Mrol18s
bv00o01
rbl1o4o0

MTO0190

Cs0000
HC1000
Cr2010
€C50000
HC1000
Cr2010

€s0000

T/8b/3998 /Tels
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SP0O0O0O
RS3000
*

SP0O0O0O
RS3000
*

t t0000

RESTRICTED

Table 4702 - (Cont)

*

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

5C2000 HMY9999 HLY999 LM0O100 LLOOOO =*

*

582000 HMYI999 HLY9I9 LMO100 LLOOOO *

tt0000 END OF TESIS

END

RESTRICTED
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