P LECTRICAL AND MECHANICAL

TEIBCOMMUNTCATTONS : _ _ ‘
F 604 ENGINEERING ~ REGULATIONS .
Part 1 :
SCOREWS AND WASHERS
61. Refer to Table 3 for the detaile of all screws, washers, circlips and
seals. ‘
Table 2 ~ SBcrews, washers, circlips and seals
Type Wty Pogitions used
Screw, slotted, pan-head M2 x % mm 3 Bub assy MWa to 10b fixihg.
long .
Screw, slotted head, countersunk 3 Synthesizer screening covér
M2 x 5 mm long fixing.
Screw, slotted pan-hesd M2 x 5 mm 2 Escutcheon plate fixing,
long ' -
Serew, slotted pan-head 5 Synthesizer assy to motherboard
M2.5 x b mm long Tixing, -
Serew, slotted pan-head M2.5 x 6 mm |10 Lid to box fixing.
long. _
Screw, slotted pan-head M3 x & mm 8 Motharboard assy to box fixing.
long Antenna socket to box fixing,
Screw, socket head cap M3 x 8 mm 6 Frequency setting switch to box
long  fixing. System switch to box
fixing.
Spacer, (screw special) 6 | Synthesizer spacers.
Washer, crinkle M2 (black) Z | Bgeutcheon plate screws.
Washer, crinkle M2 (stainless steel)' 9 Synthesizer 10a and 10b screws.
Washer, crinkle M2.5 (black) 10 | Lid to box screws. '
Washer, crinkle M2.5 (stainless g Syntheasizer assy to motherboard
steel) SCreWs. ’
Wagher, crinkle M3 b Antenns, socket sgcrews,
Washer, flat (5310-99-662-4912) 4 Frequency setting switches and
system switch knobs.
Cirelip L | Frequency setting switches and
_ gystem switch knobhs,
Bgal bonded, & BA 10 Motherboard aasy frequency

setting switch and system gwitch
to box screws.
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ELECTRICAL AND MECHANICAL I ' TELECOMMUNICATIONS
ENGINEERING  REGULATIONS o . . P eod
' 3 : : "Part -1

Note: These Pages 25-28 supersede Pages 25-28 Issue 2 dated Sept 78. :
Ttems marked thus # have been. amended. . : g

SPECIFICATION-TESTING"—r

INTRDDUCTION

62, Specsflcatlon testing can be carried out, Wlth the equlpment sealed

(lig fitted) or unsealed (1lid removed) ,. using either the test rig,

electronic (t.r.e.)} or the automatic test equipment (a.t. e,, refer to Part

3 of this regulatlon) Speciflcatlon testlng, less tests 9 and 11, can.
also be carried Sut with the motherboard (with all assemblies) fitted 1nto
the motherboard assembly test jig (item i, Table 2). The specificatien =
tests using the t.r.e. follow a 1cglca1 sequence, but the testing is not
sequential, and the t.r.e. and e.u.t. settings are repeated at the commence-
ment of each test. This allows a particular test to be carrxied out in
isolation. The preliminary test in para 67 must be - carried out before .
any other tests. When using the t.r.e., a headset must not be connected

to the e.u.t. 51nce this could cause: damage to the t.r.e.

CONDITIONS oF TEST

63. The speciflcatlon flgures given in the 'Limlts defin;tion are true
values and constltute fundamental terms of reference,

64. All tests shall be carried out at room temperature (+15 ®C to +35 °C).

CONNECTION OF THE EQUIPMENT—UNDER-TEST (E. U T.) TO THE T.R. E.'

65, e. Set the SSW on the e.u. t. to 0 (off).

b.- Connect CS7 (t.r.e. } to 1PL4/5 (battery connections of the e. . t.,
using the power lead {item 4, Table 2).

. Flt the antenna adaptor (1tem 3, Table 2) tc 18K2 (antenna socket)
of the e,u.t.

d. . Connect the antenna adaptor to CTC20 (t.r.e.) using a 50 Q'BNC
cOaxlal ccnnector (item 7, Table 2001 of Tels M 382).

e. - -Connect IF(C)5 (t.r.e.} to lsKl (audio socket) -of the e.u. t. )
uslng a 7 point audio connector (item 10, Table 2001 of Tels M 382},

f. . Set all the power switches on the t.r.e. to ‘on’ and allcw a
20 mlnute (approx) warm—up {stabilization) time. .

66. The above ccnnectlons, tcgether with any- others required, are repeated
in abbrev;ated form in each of the following specification test procedures.:

'TEST 1 - PRELIMINARY TEST

67Q a. _leits. With the d.c. supply set to 12 #0. 2V,_and

f1) - With the SSW on the e. u t. set to 0 (off}, there shall be
no current drawn.

" {2) With the SSW on the e.u.t. set' to W and the. pressei line
open~-circuited (ie receive mcde), the power output shall not
exceed 0.02uw.
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Part 1 o IR : o ‘

I+ E.U.T.‘cqnnectibns;

C587 to 1PL4/5
CTC20 to 18K2 via the antenna adaptor
IF(C)S to lsKl

C. - Method (1) - Set the t.r.e. and e;u.t;'switches as follows:

cs - crc IF(C) " E.U.T.
MP 9-21
MP V

- & Released

oW

AF LOAD 300
Released
Released.
Depressed -
Released
Released
Released
Releaged

1 oc ' FSS8: 42.050
2
3
4
5
6
7
8
9
10 Depressed
i1 ’
12
13
14
26

Released " BBW: D
- ‘Released o
NORMAE

B e
~F s W

Released
RE

AF
SIGNAL .
INT

{2) Adjust cs3 for supply Voltage of 1L 11, BV,
UL 12 2V,

€3y Set cs2 to MP A and check, using the d.v.m. ,that
no current is drawn.

(4) Set the S8W to W.

(5) Depress CTC7 and check, using the d.v.m. that
no significant power is transmitted.

TEST 2 - CURRENT CONSUMPTION

68. _e. ‘”Limits. With the d.c. supply set to 12 id.zv, the current
' ' consumption of the e.u.t. shall be:

‘(1) Between 57 and 78mA in the receive mode.

(2) Beétween 4 and SwA in the low state. of the battery
. standby mode,

(3) Between 130 and 166mA in the transmlt mode.
b. E.U. T. ‘connections. -
c87 to 1PL4/5

CTC20 to 18K2 via the antenna adaptor
IF(C) to 1SKI ‘
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.ENGINEERING. REGULATIONS S o - F 604

Part,l

c. Method. (1) Set the t;r.q,iandie.u.t.,éﬁitchgé asifoilowsrl

€5 o CTC L IF(CYy E.U.T, - -
'f21 ' 't RX M . - ioc ~ -..  FSS: 42,050
' " 2 AFLOAD 300 . .3 Released - BSW: %
Released 4 Released - :
Released 7 NORMAL -
Dépressed
‘Released
Released
Released
Released
10 Depressed
11 Released
12 RF |
13 aFr
14 CARRIER OFF
26 INT

WO~ O R W N

(2) Adjust €S53 for a supply voltage of LL 11 BV,
S UL 12.2v..

" (3) Bet €82 to MP A and note d.v.m. indicatien: whlch

"shall be LL 5.7mV (57ma) UL 7. BmV (78mA)

.{4) Set 85W to L. . The d.v.m. indication shcﬁld vary}
A approxlmately every one second, betWeen a high and Low

state.. Check that the d.v.m. indication on the-low state. B

is UL 1mv. (10mAa}.

(5) Set CTC1 to CW TX and note thé,d,va. indiéatidn
Which'shall be LL 13.0mV'{130mA) UL lG.GmV,(166mAj."

(&) Re—set cTC1 to R FM.;

TEST 3 - POWER OUTPUT INTO SOQ LOAD

69. a. TLimits. (1) With a'd.c. supply of 9.5 20.2V, the- frahsm:.tted
‘ o ~ power output shall not be less than 100mW at all’
’frequen01es. :

{2) With a d.c. supply of 16 #0.2V, the transmitted
power output shall not be greatexr than 475uW at all
frequencies. :

“b. E.U.T; connections.
cs7 to 1PL4/5
CTC20 to 15K2 via the antenna adaptor
IF(C)5 to 18Kl

: c. Methéd. (1) ‘Set the t.r;e, andﬂe.u.t._switches,as fbllows:
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- P 604 S ‘ o - ENGINEERING  REGULATIONS
Part i ' ‘ ' ' : :
cs cre S IFeY E,U.T,
1 Mp 9~21 1cw ‘ 1 ocC - PSS: 37.050
2MP V. 2 AF LOAD300 3 Released 88W: *
6 Released 3 Released ' 4 Released : ‘
: 4 Released 7 NORMAL
5 Depressged
6 Released
. 7 Released -
- 8 Released
9 Released

10 pepressed
11 Released

12 P
13 RP
14 SIGNAL
26 INT
(2) Aajuet CS3 for a supply voltage of LL 9.3V, UL 9.7V.

'(3) 'Depress C€TC7; depress and hold €TCi1 and note the
following: -

(a) The counter display which shall be the nominal
frequency setting on the e.u.t.

(b) d.v.m. indication which .shall be LL 316V (100mW)

(c) The c.x.0. display which shall be approximately
sinusoidal.

(4) Repeat operation (3) but with the FSS on the 8.u. t.
set, in turn, to the following frequencies:

39.050, 42.050, 45.050, 46.950
_(5) Depress CTCS.

(6) Adjust CS3 until the d.v.nm. indicates 1L 15.8v,
'UL 16.2v. :

(7) Depress CTC7; depress and hold CTCl1 and note the d.v.m.
indication which shall be UL 685mV (475mW)

" (8) Repeat operation (7) but with the FSS on'the e.u.t.
get, in turn, to the following frequencies:

45.050, 42.050, 3%2.050, 37.050
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TEST 4 - ACCURACY OF RADIATED CARRIER_

70. a. Limits.

The radiated frequency shall be within *500Hz of the
selected frequency.

4
b. E.U.T. connections.

Ce Method.

G3

© mt——

9-21
v

R

o
®

]

eleasad

087 to 1PL4/5

CTC20 to 18KZ via the antenna adaptor
IF{C)5 to 18K

(1) Set the t.r.e. and e.u.t. switches as follows:

cIe | IF(C) - - E.ULT.
100 1 0C FSS: 37,000
2 AF LOAD 300 % Released 88W: L

% Released L Released :

L Released 7 NORMAL

5 Depressed :
& Released
7 Released
8 Released

. @ Released
10 Depressed
11 Heleased
12 RF

1% AT
14 SIGNAL : _
26 INT L , .

(2) Adjust C8% for a supply voltage of LL 11. SV
UL 12.2V.

(3) Depress CTIC7 and set CTC1 to OW TX; ‘note the
counter display which shall bve LL 36. 999500MHZ
UL 37.000500MEz

(4) Repeat operation (3) but with the ¥SS on the e.u.t.
set, in turn, to the following frequencies; the counter
display shall be within the limits shown.

Counter display

F8S setting

38.125
39,250
40.375
51400

k2,500
43,600
Lt 700
45 800
46.900

Issue 2, Sept.78

LL

38.124500

39.249500
Lo 374500
41 .,399500
L2 499500
43.599500
4l , 695500
45.799500

46.899500

UL

i

| 38.125500
. 39.250500
40.375500

1. 400500
42500500
L3, 600500
Ll . 700500
L5,800500
L&.,900500
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Fart 1

I BLEGTRIGAL AND MECHANICAT
" ENGINEERING  REGULATIONS

IEST 5 =~ 150Hz MODULATION

7. a. Limits.

L

(1) The deviation of the transmitter output due to the
internal 150Hz tone shall be between t1.55kHz and
t2.5kHz. o :

(2) The frequency of the internal tone shall be
between 148Hz and 152Hz.

b. E.U.T. connectlons.

¢. Method.

Page 30

C87 to 1PLL4/5 ‘
CTC20 to 18K2 via the antenna adaptor
IF(C)5 to 18K1

(1) Set the t.r.e. and e,u.t. switches as follows:

[eiide} IF(C)  E.U.T.
1 PILOT TONE 1 0C ) FS8: h46.900
2 AF LOAD 300 : 3 Released S8w: L
3 Released 4 Released
4 Released - 7 NORMAL
5 Depressed ' )
6 Released
7 Released
8 Released
9 Released

10 Depressed
11 Released

12 AF
1% AF
1l SIGNAL
26 INT

(2) Adjust CS3 for a supply voltage of LL 1 8V
Ul 12.2V.

(3) EBnsure that the 150Hz bandstop filter on the mod.
meter is IN, and the 3kHz bandpass filter is OUT.

(4} Depress and hold CTC11, note the mod. meter
indication due to the noise.

(5) Switch the 150Hz bandstop filter to. OUT, and note
the mod. meter indication due to the 1500z squelch -tone
and noise.

(6) Calculate the deviation, due to the 150Hz squelch-
tone only, by subtracting the reading obtained in (5)
from that obtained in (4). The result should be

IL 1.55kHz, UL 2.5kHz.

'(?)' Repeat {3) to (6) with the FSS set to 42.000 and

37.000.

(8) Depress CTC11 and note the counter display which
shall be LL 148.0, UL 152.0. Release CTC11.

| _ Issue 2, Sept.78
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ENGINEERINGl REGULATIONS : . ‘ F 604 -
- Part 1

TEST 6 - MODULATION SENSITIVITY

72.- =z. . Limits. (1) The amplitude of a ikiz tone. applled to the
: microphone socket to produce a deviation of the
‘transmitter output of %3.5kHz £0.3kHz shall be between-
0.08 &nd 0.3mV p.d. with the SSW set to W.

(2)- With the input maintained as above and the SSW set
to I, the deviation shall be betwaen 10.68 and mﬂ 48kHz.

b, E.U.T. connections
€87 to 1PLL4/5
CTC20 to 1SK2 via the antenna adaptor
IF(C)5 to 18K1
c. Method - (1) Set the t.r.e.,and e.u.te switches_as'£0110ws:

ore IF(C) E.U.T

13

O-21 1 MOD S.T. 1 0C: T < 42,050
v 2 AF LOAD 300 3 Released  SSW: W
eleased , 3 Released - & Released
4 Released 7 NORMAL
5 Depressed

6 Released

7 Released

8 Released

9 Released

10 Depressed

11 Released

12 AT

13 AF

14 SIGNAL
26 INT

B R

1
2
6

=y}

(2} Adgust CS3 for a supply voltage of LL 11. 8v,
UL 12.2V.

(3) Ensure that the 150Hz bandstop and BkHz bandpass -
filters of the mod. meter are IN.

(4) Set the a.f. gen. to produce a single tone of 1kHz.

(5) Depress and hold CTC11, and adjust the a.f. gen.
output attenuator until the mod. meter 1ndlcates B EkHz,
release CICH1.

(6) Note the a.f. gen. setting whichishall‘be LL 1.6mV
e.nif. (0.08mV p.d.), UL 6uV e.m.f. (0.3mV ped.d.

(7) Set the SSW to L.

(8) Maintain the above imput and note the mod. meter
indication which shall be LL 0.68kHz, UL 1.48kHz.
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TELECOMMUNICATIONS
60
Part 1

ENGINEERING

1EST 7 - MODULATION CONTROL

73, &a. Limits.

With 1kHz t£10% tone applied to the microphone

FLECTRICAL AND MECHANICAL

REGULATTONS

socket at

a level of 20 *2mV p.d., the deviation of the-

transmitter output due to this modulating tone only shall

not be grester than *6.5kHz.

* b, E,U.T. connections.

.¢e Method,.

TEST 8 ~ SIDETONE

C37 to 1PL4/S
CTC20 to 18K2 via the antenna adaptor
IF(C)5 to 18K1

(1) Set the t.r.e. and e.u.t. switches as follows:

ome ; TR(C)

% Released
4 Released
7 NORMAT,
Depressed
Released
7 Released
8 Released
9 Released
10 Depressed
“11 Released
12 AF
13 AF
14 BSIGNAL
26 INT

1
2
3
b
5
6

MOD S.T. 100 . Fas:

(2) Adjust CS3 for a supply voltage of LL 11.8V,

UL 12.2V.

(3) Fnsure that the 150Hz bandstop and 3kHz
filters of the mod. meter are IN.

bandpass

(L) Set the a.f. gen. to produce a single tone of 1kilz

at 400mV e.m.f. (20mV p.d.)

(5) Depress and hold CTC11; note the mod. meter

.indication which shall be UL 6.5kHz.

With an a.f. input of 1kHz £10% at a level of 10m¥

r.m.s.,, the a.f. output into 300Q with the e.u.t. set to

any frequency shall be betwesen 24O and 360mV.

CIC20 to 18KZ2 vie the antenna adaptor

4. a. Limits.
b. E.U.T. connections.
C87 to 1PLL/S
' X IF(C) to 1SK1
Page 32
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ELECTRICAL AND MECHANICAL B 434 TELECOMMUNICATIONS -

ENGINEERING, REQULATIONS ' : . © F 60h
’ : o oo © - Part 1 -
" Ce ﬂethod. (1) Set the t.r.e. and e.ﬁ;t.'switches_as‘follbws:
s e IFEE) . E.U.T.
1MP 9-21 1 MOD S,T. , 1 0C S FSS: 42,050
2 MP. V . 2 AF LOAD 300 % Released | SSW, L
6 Released _ 3 Released : L Released
o 4 Released 7 NORMAL
5 Depressed
6 Released
7 Released
. 8 Released
9 Released

10 Depressed
41 Released
12 AT

13 AF

14 SIGNAL

26 INT

(2) Adjust C83 for a supply voltage of LL 11. 8V
UL 12. ZV.

(3) Set the a.f. gen. to produce a single tone of TiHz
at 200mV e.m.f. (10mV p.d.). ‘ _

(4) Depress CTC7.

- (5) Depress and hold CIC11; note the d.v.m indication '

which shall be LL 240mV, UL 360mV.

_TEST 9 '~ RECEIVER SENSTTIVITY

75. &a. Limits. The smgnal—plus,nozse-to noise ratlo caused by a r.f,.
" pignal of 2uV e.m.f., with standard modulatlon, shall
not be less than 1haB. _

b« E.U.T.: connections.

€37 to 1PLL/S
-CTC20 to 18K2 via the antenna adaptor
IF(C)S to 1SK1

c. Method. (1) Set the t.r.e. and e.u.t. switches as follows:

[T - cIC © E.U.T.
RX FM 100G  FSS: 37.025
S+N:N % Released - 8SW: *
Released 4 Released ‘

- Relemsed 7 NORMAL

1
2
3
4
g Degressed
7
8

Released
? Released
Released
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¥ 604 ‘ : ' ENGINEERING REGULATIONS
Part 1 .
cs folie IF(C) . - B.U.T.
9 Released

10 Depressed
11 Released

12 AF
13 AF

1% SIGNAL
26 INT

CAUTION: DO NOT depress CTC11 during this test.

(2) Adjust CS3 for a supply voltage of LL 11.8V,
UL 12.2V.

(3) Set the r.f. gen. to 37.025MHz, internally
modulated by 1kHz £10% at *5kHz deviation.

(4) Set the r.f. gen. output attenuator to 114dB
(2WV e.m.f.).

(5) Depress CICY; check that there is a modulated tone
in the loudspeaker and an output waveform on the c.r.o.

" Method 1 - GO/NO GO

(6) Set CTC15 to 18.

(7) Set CTC14 to SIGNAL; pote the d.v.m. indication as
'reading A'.

(8) 8Set CTC1%4 to MOD OFF; the d.v.m. indication shall be
less than 'reading A'.

(9) Repeat operations (3) to (8) with the FSS and the
r.f. gen. set, in turn, to the following frequencies:

39.025, 42.025, 45.525, 46.925MHz.

Method 2 -~ Obtaining results

~(6) Set CTC14 to MOD OFF; record the d.v.m. indication
ag 'reading A'. ‘

(7) Set CTC14 to SIGNAL, and adjust CTC15 until the d.v.m.
indication is the same as 'reading A'.

(3) Note the setting of CI'C15 and read the dB
. equivalent (from dB chart on CTC front panel) which shall
be LL 14dB.

(9) Repeat operations (3) to (8) with the FSS and r.f.
r.f. gen. set, in turn, to the following frequencies:

39.025, 42.025, 45.525, L46.925MHz.
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ELECTRICAL AND MEGHANICAL I . TELECOMMUNICATTONS .

ENGINEERING  REGULATIONS ‘ ‘ F 604

TEST 10 ~ LIMITING

?6- a. Limits.

Part 1

With a modulated r.f. signal applied to the antemna
socket, the audio output in the receive mode shall not
change by more than 1.5dB when the r.f. gignal level 1is
increased from 2uV e.m.f. to 100mV e.m.f.

bq E-UoTo:éDnheCtions;-

Ce Mefhod.

CS7 to 1PI4/5
CTC20 to 18K2 via theé antenma adaptor
IF(C)5 to 18K1 '

{1} 8Set the t.r.e. and e.u.t. switches as follows:

CTC (C) E.U.T.

e ——

1 RX FM 1 0C . FS8S: 42.050
2 AF LOAD 300 3 Released 88W: *
% Released L Released '
L Released 7 NORMAL
5 Depressed
6 Released

7 Released

8 Released

9 Released

10 Depressed

11 Released

12 AF - -

13 AF
14 SIGNAL
26 INT

CAUTION: DO NOT depress CTCc11 durlng this test.

(2) Adjust CS3 for a supply voltage of IL 11. SV
UL 12.2V.

(3) Set the r.f. gen. to 42.050Miz modulated by 1kHz,
+10%, and & deviation of ISklHz.

(4) Set the r.f. gen. attenuator to 114dB (2u¥ g,m.f.)
(5) Depress CTC7; note the d.v.m. indication as

'reading A'.

(6) Re-set the r.f. gen. attenuator to 20dB (100mV)

(7) Note the d.v.m. indication as 'reading B'j;

'reading B' shall not be greater than 1.5dB (18%) ebove
'reading A'.

TEST 11 ~ SQUELCH SENSITIVITY

77. 8. Limits.

Issue 1, Jul 77

The sensitivity of the squelch circuit to an external

150 *2Hz tone is such that at the 2dB quieting level the

squelch will be closed and at the 9dB quieting level “the
squelch will be open.
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'b. E.U.T. connections.

CS7 to 1PI4/S
CTC20 to 18K2 wim the antennsa adaptor .
IF{C)5 to 15K1

Ce Method; (1) B8et the t.r.e. and e.u.t. switches as fpliows:

[ \ CIC IF(C) ' E.U.T.
1 MP 9-21 1 RX 1 QC FS8: 42.050
2MPV 2 QHIEEING 3 Released SSW: *
6 Released 3 Released 4 Released
: 4 Released 7 NORMAL

5 Depressed '

6 Released

7 Released

8 Released

9 Released

10 Depressed
11 Released

12 AF
13 AF
14 CARRIER OFF
26 INT

CAUTION: DO NOT depress CTC11 during this test.
(2) Adjust CS3 for a supply voltage of LL 11.8V,
UL 12.2V.

N (3) Set the r.f. gen. to 42.050MHz modulated by 150
1oHz and with a deviation of *1.3kHz.

4) Depress CTC?.

(5) Set CTC15 to 79 (2dB); note the d.v.m. indication as
'reading A'.

(6) Set CTC14 to SIGNAL.

(7) Adjust the r.f. gen. attenuator until the d.v.m.
indication is the same as 'reading A'.

(8) Set the B8SW on the e.u.t. to L and note that the
squelch is closed (no noise in the loudspeaker).

(9) - Re-set SSW on e.u.t. to *.’
(10) Set CTC4 to CARRIER OFF.

(11) 8et CTCI5 to 36 (9dB) note de.v.m. indication as
- 'reading B'.

(12) Re-set CTCI4 to SIGNAL.

(13) Adjust the r.f. gen. attenuator until the d.v.m.
indication is the same as 'reading B'.

(14) Bet the SSW on the e.u.t. to L and note that the
squelch is open (noise in the loudspeaker).
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TEST 12 - A.F. POWER OUTPUT

_78. a,.. Limits.

With & F.f. signal modulated by AkHz L10% at 35kiz
deviation and 150 t2Hz at £1,5kHz deviation, and at a
level of mV e.m.f., the audio output shall be:

(1) Between 460 and 64OmV into 300Q in L mode, or

(2) Between 17.5 and 22.5dB below the L level whenm in
W mode. : '

b. E.U.T. connections.

c. Method.

o
1 MP g-21
2MPV
é Released

Issne 1, Jul 77 .

| CS7 to PL4/5

CTC20 to 1SK2 via the antenna adaptor
IF(C)5 to 18K e

(1). Set the t.r.e. and e.u.t. switches as follows:

GIC : IF(Cc) - . - E.U.T.
1 RX M 1 0C ‘ s FS8: 42,050
2 AF LOAD 200 3 Released -88W: L
% Released i Released
L Released @~ = 7 NORMAL
5 Depressed
6 Released
- % Released
8 Released
9 Released

10 Depressed

11 Released -

~ 12 AF

13 AF
14 STGNATL

: 26 INT

CAUTION: DO NOT depress CTC11 during this test.

(2) Adjust CS3 for a supply voltage of 1L 11.8V,
UL 12.2V.

'(3) Depress CTC7.

(4 Set the r.f. gen. to 42.050MHz modulated by 1kHz
+10% at T5kHz deviation and 150 *2Hz at +1.5kHz
deviation. ‘ _

(5) Set the r.f. gen. sttenuatorto 60dB (1mV) and note
the d.v.m. indication which shall be LL 460mV,

UL 640mV. ' N

(6) Set the SSW on the e.,u.t. to W and note the d.v.m.

indication which shall be LL 17.5dB UL 22.5dB below that
noted in operation (5). (This is equivalent to between

8% and 12% of that noted in operation (5)).
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ENGINEERING ~ REGULATTONS

TEST 13 - LOW BATTERY WARNING

79. a. Limits.

The low battery warning shall operate with a supply
voltage of between 9.4 and 9.8V d.c.

b. E.U.T. connections.

¢« Method.

CS? to 1PLL/5
IF(C)S to 18K1

Note: Disconnect the r.f. input lead.

(1) Set the t.r.e. and e.u.t. switches as followsa:

CIC IF(C) E.U.T.

10w ; 100 FSS: 42,050

2 AF LOAD 300 ' 3 Released . 88W: L

3% Released L Released

4 Released 7 NORMAL

5 Depressged

6 Released

7 Released

8 Released

9 Released

10 Depressed
11 Released

12 AF

13 AF

14 CARRIER OFF
26 INT

CAUTION: DO NOT depress CTC11 during this test.

(2) Adjust C83 for a supply voltage of LL 11.8v,
UL 12.2V.

(3} Slowly reduce the setting of'CSB until bursts of
noise are heard in the loudspeaker. Note the d.v.m.

~ indication which shall be LL 9.4V, UL 9.8V,

TEST 14 - BATTERY-SAVING PERIOD AND DELAY

80. a. Limits.

(1) The time-interval after transmitting and before
battery-saving occurs shall be between 9 and 17 seconds.

{2)- The period of the supply swltchlng shall be between

1.25 and 1.95 seconds,

"b. E.U.T. connections.
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. ¢. Method. (1) Set the t.r.e. and e.u.t. switches as follows:

cs - cre IF(C) |  E.U.T.
1 MP 9-21 1 CW 1 0C FSS: h2.050
2MPV : 2 AF LOAD 300 3 Released 88W: L
6 Released . 3 Released . 4 Released
- 4 Released 7 NORMAL
5 Depressed )
6 Released
7 Released
- 8 Released
9 Released

10 Depressed
11 Released.

12 RF
13 AP
1k SIGNAL
26 INT

(2) Adjust 033 for a supply voltage of IL 11 av,
UL 12.2V. Set CS2 to MP A,

(3) Depress CTC11; note that the d.v.m. indicates the
transmit supply current (LL 12mv, UL 15mV).

(4) Release CTC11 noting the time. The d.v.m. will
indicate the receive supply current (IL 5.3mV,
UL 7.6mv).

(5) After a time interval of LL 9 seconds,

! UL 17 seconds, the d.v.m. reading will start to
fluctuate between a high (L 5,3mV, UL 7. EmV) and a low
(UL “1mV) state.

’ (6) The time interval for 10 such fluctuatlons should be
LL, 12 seconds, UL -20 geconds.

ADDITIONAL TESTS

81.. Tests 15 and 16 are additional tests to be carried out when the equipment
is suspected of having a fault in that specific area covered by these tests.

Test 15 - Variation of deviation with channel freguency

82. a. Limits. 'With a standard a.f. tone applied to the microphone.
- : gsocket, the deviation of the transmitter output, due to
this tone, shall not vary from its nominal value by more
than t15% for any transmitter frequency.

b. VE.ﬁ.T; connectiqns.
087 to 1PLL4/S

CTC20 to 18K2 via the antenna- adaptor
. IF(C)5 to 18K1
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cs Method.

cs
1 MP 9-29
2 MPV
6 Released

] ELECTRICAL AND MECHANICAL -
' ENGINEERING  REGULATIONS

(1) Set the t.r.e. and e.u.t. switches as follows:

foiis] ‘ IF(C) E.U.T.

1 MOD S.7T. ' 1 0C FS8: 37. 050
2 AF LOAD 300 3 Released ' S8wW: *

3% Released L Released

L Released 7 NORMAL

5 Depressed

& Released

7 Released

8 Released

9 Released

10 Depressed
11 Released

12 AF

13 AF
1k STGNAL
26 INT

(2) ' Adjust CS3 for a supply voltage of LL 11.8V,
UL 12.2V.

(3) Set the a.f.‘gen. to produce a single tone of 1kiiz.

(4)  FEnsure that the 150Hz bandstop and 3kHz bandpass
filters of the mod. meter are IN.

(5) Depress and hold CTC41; adjust the a.f. gen.
attervator setting to give an indieation of BkHz on the
mod. meter and maintain this setting for thée remainder of
the test.

(6) Set the FSS on the e.u.t. to each of the following
frequencies in turn: 39.050, 41. 050, 42,050, 45.050 and
L6.950MHz.

Note the maximum and the minimum deviation readings. Add
the max. and min. readings together and divide the answer
by 2. Call this answer 'A'.

Subtract"A' from the maximum deviation noted. Call this
answer 'BY.,

Calculate the percentage variation of deviation as
t2x 3—(;]’9% which shall be UL T15%.

Test 16 - spurious responses

83. a. Limits.

The second channel rejection shall be greater than 100dB
at any frequency.

be E.U.T. connections.
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Cs Mgthod. (1) Set the t.r.e. and e.u.t. switches as follows:

cs : ' [ IF(C) . E.U.T.
1 MP 9-21 1 RX M 1 OC F8S: 37.025
2MP Vv : . 2 QUIRTING % Released - 33W: * '
6 Released 3 Released ' . 4 Released’
‘ - L Released : 7 NORMAL
5 Depressed , : |
- 6 Released ' : ‘ :
7 Released
8: Released
9 Released
10 Depressed
11 Released -
12 AF
13 AF
14 SIGNAL
26 INT

CAUTION: DO NOT depress CTC11 during this test.
- (2) Adjust CS3 for a supply voltage of ILL 11.8V

UL 2.2V, - .

(3) Depress CIC7.

(4) Set the r.f. gen. frequency to 37. 025MHz.

‘(5) Set the r.f. gen. attenuator to 120dB; note the
devem. indication as ‘reading A'.

' (6) Set the r.f. gen. frequency to 79. 825MHz
(g +2f) |

(7) Adjust the r.f. gen. attenuator until the d.vem.
indication is the same as 'reading A'; note the r.f.
attenuator setting which shall be UL 20dB.

SPECTAL TESTS

84, These tests are to be carried out only when an equipment is suspected of
czusing interference to other equipments; they are to be carried out at a
nominated workshop. The tests are to be carried out with the antenna
adaptor (item 3, Table 2) fitted to the antenna socket on the radio.

Transmitter spurious radiatien (non~harmonic)

85. a. Limits.  The output power of non-harmonzcally—related spurious
- “emission, other than frequencies within 10% of the
transmitted carrier, shall be attenuated to a level of
not less than 60dB below the ‘carrier level.
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Transmitter spurious radistion (harmonic)

86. a. Limits. The output power of each harmonic of the nominal carrier
frequency shall be attenuated to a 1evel of not less
than 404B below the carrier level.

Receivér spurious emission

87. a. Limits. The level of any internally-generated unwanted signal,
, within the frequency range 1 to 500MHz, shall not exceed
100V e.m.f. when measured at the antenna adaptor output
terminated in a 504 load.

ALIGNMENT

INTRODUCTION

88. A1l RT- 349 allgnment procedures may be carried out with the equlpment
unsealed (1id removed) except the adjustments associated with assembly 10 as
given in para 94; access to 3TP1 and 3TP2 is obtained by withdrawing
assembly 8. All alignment procedures may also be carried out when the
motherboard, fitted with all assemblies, is mounted in the motherboard
assembly test jig. When the motherboard and all assemblies is refitted into
the box assembly, the SET SQU preset control may need to be rechecked. Some
adjustment or re-alignment may be required after fitting replacement
assemblies into the RT-349; these should be carried out before any
specification tests are attempted. A summary of the adjustments required,
for a particular replacement assembly, is given in Table 4, If required,
special test probes are provided in the f.r.t.k. for monitoring on the
motherboard when using the motherboard test jig.
ﬁﬁembﬂv 4 mustnol” be odyusled for oplimum ¥.f. power owlpot

Table & - Adjustment and alignment summary

Replacement Ad justment/alignment Paragraph
assembly fitted check if required
4 Lz : {assembly 4) l 90
SET 8QU (amsembly 5) el
5 : SET SQU . (assembly 5) 91
6 4T3 (assembly 4) R
SET 5QU (assembly 5) : 9
- 711 and 7C3 (assembly 7) 92
7L2 and 7C4 (assembly 7) 92
SET 150Hz =~ {(assembly 8) 93
SET MOD (assembly 8) 93
8 SET 150Hz  (assembly 8) 93
SET MOD (assembly 8) 93
9 ' -
10 711 and 703 (assembly 7) | 92
7L2 and 7Ch (assembly 7) - 92
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89. Adjustment holes in the assembly screening cans, which give access to
preset contrels used durlng manufacture, are either blanked off or circled
and inscribed in red. No adjustments should need to be made to- these
controls at field level.

ASSEMBLY 4 (SEI'TING OF 4713)

90.  When a new aséembly-4 or 6 is fitted, transformer 4T3 may need to be
adjusted to minimise i.f. ripple.

8e EiU,T. connections.
87 to 1PLL/S
CIC20 to 18K2 via the antenna adaptor
IF{C)5 to 1SK1

_b. Meﬁhod. " (1) S8et the t.r.e. and e.u.t. switches'as follows:

cs [iis] - IF(C) E.U.T.
1T MP 9-21 1 RLFM 1 0C T88: 42.050
2MPV 2 AF LOAD 200 - % Released SSW ¥
6 Released 3 Released L4 Released
4 Released . 7 NORMAL
5 Depressed -
6 Released
"7 Releaged
8 Released
9 Released

, . 10 Depressed
- 11 Released
‘M2 AF :
13 AF
14 SIGNAL
26 INT

CAUTION: DO NOT deproas CIC11 during this al:l.gnment. '
(2) Adjust CS3 for a supply voltage of IL 11. .8V,

UL 12.2V.

(3) Set the r.f. gen. frequency to 42.050MHz modulated
by 1kHz at *B5kHz deviation.

‘(4) Set the r.f. gen. attenuator to 114dB (va e.m.f.).

(5) Observe the c.r.c. dlsplay and adaust 4T3 for
minimum distortion.

ASSEHBLY 5 (SETTING OF SET SQU)

91." The SET SQU control (assembly 5) may need to be re-set when a new
assembly 4, 5 or 6 is fitted.

ll
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a. E.U.T. comnnections.

" C87 to 1PLY/S

ENGINEERING

CIC20 %o 1SK2 via the antenna adaptor

IF(C)5 to 1SK1

b. Method.

CS CTC

Q=21 1 RX FM 1 OC
v 2 QUIBTING

3 Released

4 Released

5 Depressed

6 Released

7 Released

8 Released

9 Released

10 Depressed
11 Released

12 AF

13 AF,

14 CARRIER OFF
26 INT

CAUTION:

Ir(C)

3 Released
L Released .
7 NORMAL

ELECTRICAL ‘AND MECHANICAL

REGULATIONS

(1) Bet the t.r.e. and e.u.t. switches as follows:

E.U.T.

FSS: 42.050
SSW: *

DO NOT depress CIC11 during this adjustment .

(2) Adjust CS3 for a supply voltage of LL 11.8V

UL 12.2V.

(3) Set the r.f. gen. to 42.050MHz modulated by

150 2Hz at 1.2kHz deviation.
(4) Depress CTC7.

(5) Set CTC15 to 50 (6dB); note the d.v.m. indication

~as 'reading A'.
(6) Set CTC14 to SIGNAL,

(7) Rotate the SET SQU control fully clockwise.

(8) Adjust the r.f. gen. attenuator for a d.v.m.
indication the same as 'reading A'.

(9) . Set the SSW on the e.u.t.

(10) Slowly rotate the SET SQU control counter-clockwise
until audio nois¢ is produced (squelch opens).

to L.

(11) Set CTC15 to CARRIER OFF and confirm that the

squelch closes.

ASSEMBLY 7 (SEITING OF TX AND RX OSCILLATORS)

92. If a new assembly 7 is fitted or assembly 10 is. repalred, the Bx and

Tx oscillators should be re-aligned.

Page .4l
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b« Method.

s
1 MP 9-21
2 MP V.
6 Relessed

Issue 1, Jul 77 |
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connections.

87 to 1PL4/5
CTC20 to 18K2 via the antemna adaptor
IF(C)5 to 1SK1

(1) Set the t.r.e. and e.u.t. switches as follows:

41 (C) - E.U.T.
1 CW 1 0C FS8: 37,500
2 AF TOAD 300 % Released ' S8W: *-
% Released L Released ' ,
L Released 7 NORMAL
- - 5 Depressed
6 Released
7 Released
8 Released
9 Released
10 Depressged
- 11 Released
12 AF
13 AF.
14 CARRIER OFF |
26 'INT

(2) Adjust CS3 for a supply voltage of LL 11.8V,
. UL 12.2V.

(3) Connect the c.r.o. CH1 input to either 3SK8/1 or
© 3TP1 via a high-impedance (X10-11pF) probe (when the
motherboard with all its assemblies is in the- box,

remove assembly 8 for access to "3TP1).

(4) Set the c.r.o. to 'positive trigger!, and check
that positive polarity is displayed upwards. Adjust
the timsbase to 1 cycle equals 9 cm, and note that the
display is of the form illustrated Welow.

Setting
Point
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The purpose of the following alignment procedure is to
engure that 'x' lies between 2 and 7 cm at all
frequencies in both the 'receive! and 'transmit' modes.

(5) Adjust 7L1 at 37.50MHz and 7C3 at 46,50MAz to obtain

the setting-point illustrated below; repeat as necessary.

Setting

’// Point

i [

f— 4.5 20,5 cm —we] |
|

i |
fret— R

(6) With the FSS on the e.u.t. set tc each of the

follewing frequencies, in turn, check that x lies

between 2 and 7 cm; 37.000, 37.900, 42.000, 42,900,
- 46,000 and 46.900MHz.

(?) If operation (6) cannot be achieved, eg x is less
than 2 cm, repeat operation (5) in order to obtain a
slightly higher setting-point of say 4.8 0.5 cm.
Repeat operation (6).

(8) Set CTC1 to CW EX; repeat operations (5) to (7)
but making adgustments to 7L2 at 37.500MHz and 7C4 at
46.500MHz .

ASSEMBLY 8 (SETTING OF SET 150HZ AND SET MOD)

9%. If & new assembly 8 or 7 is fitted, the SET 150HZ and SET MOD preset
conirols should be adjusted.

a. E.U.T. connectiqns
C87 to 1PLL4/S
CTC20 to 18KZ via the antenna adaptor
IF(C)5 to 18K1

b. Method (1) Set the t.r.e. and e.u.t. switches as follows:
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Note: TPhese Pages L7-48 supersede Pages 47-48 Issue 1 dated-Jul 7+

Ttems marked thus ® have been amended.

o8 cIc IF(C) | - E.U.T.

1 MP 9-21 - : 1 MOD 5.7, ' 1 OC F8S: 37,000
2 MP-V ' 2 AF TOAD 300 - 3 Released - B8W: L
6 Released % Released 4 Released o

4 Released 7 NORMAL

5 Depressed

6 Released

7 Released

8 Released

9 Released

10 Depressed
11 Released

12 AF
13 AF
4L STGNAL
26 INT

. (2) Adjust C83 for a supply voltage of LL 11.8V,
UL 12,2V.

(3) Ensure that the 150Hz bandstop and 3kiz bandpass
filters on the mod. meter are IN.

(4) Rotate the SET 150Hz control fully count er-clockwise
in order to remove deviation caused by the 150Hz tone.-

(5) Set the a.f. gen. to 1kHz L 10% at 200mV e.m.f.
(10mV peds).

(6) Depress and hold CTC11; set the FSS on the e.u.t.
to 37.050, 39.050, 41.050, 45 050, 45.050 and 46.975 in
turn. At the frequency which gives the highest
deviation, adJust the SET MOD control to produce a

deviation of I5,7kHz.
(7) "Set CTC1 to PILOT TCNE.

(8) Set the Zkilz bandpass filter on the mod. meter to
ouT. . ‘ ‘

(9) TNote the deviation due to the noise, as indicated
on the mod. meter. : :

(10) Set the 150Hz band—st0p filter on the mod. meter to
outT.

(11) At the frequency which produced the highest
deviation, adjust the SET 150Hz control to produce s
deviation of t2.3kHz plus the deviation due to the noise
as determlned in (9) above.

ASSEMBLY 10
94. After replacing a sub assembly within the synthesizer, the following

alignment procedure should be carried out with the motherboard, with all
assemblies, in the motherboard assembly test jig.
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a. F.U.T. conneétions.-

€87 to 1PL4/5
CTC20 to 18K2 via the antenna adaptor
IF(C)5 to 18K1

b. Method (1) Set the t.r.e. and e.u.t. switches as follows:
e cre o IF(e) E.U.T.
1 MP 9-21 ' 1 CcW ' 1 0C FS8: 46,000
2 MFP V . - 2 AF T0AD 300 © % Released 858w *
% Released ? Releaged " 4 Released
: 4 Released - 7 NORMAL
5 Depressed
6 Released.
7 Released
© 8 Released
9 Released

10 Depressed
11 Releasmed

12 ACCESS
13 AF |
1% CARRIER OFF
26 INT

(2) Adjust CS3 for a supply voltage of LL 11.8V,

UL 12.2V.

(3) Replace the normal assembly screening cover with the

dummy synthesizer cover (item 7, Table 7) screwed onm.
~Set & volts

(4) Connect the d.v.m. (CTC16/17) to BSK?/B (VT COARSE).
(5) Depress CTC3.

(6) Adjust 10aR18 (SET 6V) for a d.v.m. indication of
LL 5.98V, UL 6.00V.

Set_reference oscillator frequency

(7) Connect the counter (CTCE1) to 10TP5 {REF) on the
- dummy cover.

(8} AdJust 10bC17 (SET REF) for a counter display of
LL 3.200 0COMHz, UL 3.200 100MHz.

Bx and Tx oscillators (assembly 7)

(9) The Rx and Tx oscillators in assembly 7 should now
be aligned as in para 92.
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Set Bx oscillator frequency

(10) Replace the synthesizer dummy cover with the normal
screening cover. ‘

(11) Set the FSS on the e.u.t. to 37.000MHz.

(- C ¢ 2 o)., .
(12)  Comnect the couter (OTC21) to 584/12, (BKQ): | (e
- (13)  Adjust 10aC1 &%) for a counter display of
. 1L 58,399 8COMHz, UL 58,400 100MHzZ. o

(14) Set the FSS on the e.u.t. to 46.975MHz.

(15). Check that the counter display is LL 68.374 800MHz,
UL 68.375 100MHz. If not, re-adjust 10aC1 and verify
that the frequency is within the\limits required with the
‘T38 set to 37.000Miz. !

Set Tx oscillator Frequency

(16) Set the FSS on the e.u.t. to 46.975MHz.
(17) Set CTC1 to CW TX. | |
C oun CTC21 SK TX0).
(18) Connect the coun:.elxi s(md Pp)mf_‘:g}mi/éhén « {B}usb ool b{T)
(19) Adjust 10aC13 éa@ for a counter display of
- LI, 46,974 80OMHZ, UL 46.975 100MHz.

(20) Set the FSS to 37.000MHz. .

(21) Check that the counter display is LL 36.999 80CMHz,
UL 37.000 100MHz. If not, re-adjust 10aC13 and check at
FSS of 46.975 that the frequency is within the

required limits. :

{22) Finally, check for the correct operation of the
: complete synthesizer by connecting the c.r.o. CH1 input
+ . %o 38K8/1 via a high~impedance (X10 - 11pF) probe; look
' for stable pulses of 3.125kHz on the c.r.oc., for various
combinations of the three FSS, on Tx and Rx (CTC11
depressed and released). '

CRYSTAL AGEING ADJUSTMENT

95. The following adjustments may be made to compensate for crystal ageing
when the transmit freguency exceeds +500Hz of its nominal setting.

fe Resqtting,of Rx oscillator frequency as per para 94b (11) to (15).
b. Resetting of Tx oscillator frequency as per para 94b (16) to (21).

ADJUSTMENTS NOT NORMALLY CARRIED OUT

96. The pre-set controls for the following adjustments are inscribed and
ringed in red on the RT-349, and SHOULD NOT be touched during normal repair
and alignment proctedures. However, if they are accidentally adjusted, they
should be re-get as follows. :
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Set 9 volts (assembly 9)

97. a. E.U.T. connections.

C37 to 1PL4/5

'RLECTRICAL AND- MECHANICAL .

ENGINEERING  REGULATIONS

CTC20 to 18K2 via the antenna adaptor

IF(C)5 to 18K1

b. Method (1) Set the t.r.e. and e.u.t. switches as follows:
cs [iie] r(c) E.U.T,
T MP g-21 1 CW. 1 0C FS88: 42,050
2 MP V ' 2 AF IOAD 300 3 Released SSw: *
6 Released : - 3 Released L Released
L Released 7 NORMAL
5 Depressed
& Released
* 7 Released
8 Released
9 Released

10 Depressed
11. Released

12 AF
i3 AF

1k STIGNAL
26 INT

(2) Adjust C83 for a supply. voltage of LL 11.8V,

UL 12.2V.

(3) Connect the d.v.m. (CTC 16/17) to 38K5/2
(9V CONST); when the motherboard, with all its

agsemblies, is in the box assembly, remove assembly 5 for

access to 3S8K5/2.
(&) Depress CTC3.

(5) Adjust the SET 9V control for & meter indication of

LL 9.00V, UL 9.10V.

Set low-battery-warning voltage (assembly 9)

798. a. E.U.T. connections

CS7 to 1PL4/5
IF(C)5 to 18K1
Disconnect r.f. input

b. Method. (1) Bet the t.r.e. and e.u.t. switches as follows:
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Cs : : L ogre IF(C) , E.U.T.

o t—— ——

1 MP 9-21 1 CW 1 0C F8S: 42,050
2 MPV 2 AF LOAD 300 2 Released 58W: L
6 Released 3 Released 4 Released

4 Released 7 NORMAL

5 Depressed

6 Released

7 Released

8 Released

O Released

10 Depressed

11 Released

12 AF

1% AF

14 CARRIER OFTF
26 INT

(2) Adjust C83 for a supply voltage of 9.6V,

(3) Rotate SET LB to the fully counter-clockwise
position.

(4) Blowly rotate SET IB clockwise to the position where
bursts of noise are heard in the loudspeaker.

Set audio output (assembly 5)

99. a. B.U.T. connections

37 to 1PL4/5
CTC20 to 18K2 via the antenna adaptor
IF(C)5 to 18K1

b, Method. (1) Set the t.r.e. and e.u.t. switches as follows:

cs QTC IF(C) ' E.U.T.

G-21
v

RYX FM 1 0C - F8S: 42.050
AF LOAD 300 3 Released SSW: *
Released L4 Released
Released 7 NORMAL
Depressed
Released
7 Released
8 Released
9 Released
10 Depressed
11 Released
12 AF
1% AT
14 SIGNAL
26 INT

1 MP 1
2 MP 2
6 Released 3
i
5
6
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CAUTION: DO NOT depresé CTC11 during this test.

(2) Adjust €83 for a supply voltage of LL 11.8V,.

(3) Depress CTC7?.

(4) Set the r.f. gen. to L2. O5OMHz modulated by TkHz

at ¥5kHz deviation.
(5) Set the r.f. gen. attenuator to 60dB (1mV).

(6) Adjust the SET AF control for a d.v.m. indication

of LL 520mV, UL 580mV.

Set 150Hz rejection (assembly 5)

100. Before attempting to adjust the SET REJ control, the SET AF procedure

(para 99) must be carried out.

a. E.U.T. connections.-

‘b. Method,

cs

1 MP §-21
2MPV
6 Released

Page 52

€87 to 1PL4/S
CTC20 to 1SK2 via the antenna adaptor
IF(C)5 to 18K1

(1) Set the t.r.e. and e.u.t. switches as follows:

il () | E.U.T.

RX ¥M ‘
AF LOAD 300 "3 Released ‘ 35W: *
eleased L4 Released
eleased 7 NORMAL
epreased
eleaged
7 Released
8 Released
9 Released

10 Depressed
11 Released

.Y

o g

fl
2
3
4
>
6

b

12 AT

1% AF
14 SIGNAL

26 INT

(2) Adjust CS83 for a supply voltage of LL 11.8V,
UL 12.2V,

(3} Bet the r.f. gen. to 42.050MHz modulated by

150 *2Hz at 1.5kHz deviation.

(4) Set the r.f. geh. attenuator to 60dB (1mV).
(5) Depress CIGY?

(6) Adjust the SET REJ control for a minimum indication

on the d.v.m.

_ Issue 1, Jul 77
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ELECTRICAL AND MECHANICAL .  TELECOMVUNICATIONS

ENGINEERING REGULATIONS . - * 60
‘ Part 1

Note: These Pages 53-56 supersede Pages 53=56 Issue 1 dated Jul 77.-

Items manked thus ® have been amended.

FAULT FINDING

~ INTRODUGTION

101, Information is given for the location and correction of faults in
accordance with the Field repair policy viz:

a. To assembly level w1th1n the RT-349,
b. To sub assembly level for assembly 10 (syntheslzer)

c. To sub assembly level or mechanical parts for the box assembly.

Note: An enlarged veraion of Tels F 602, Fig 2001, RT~349 functional
diagram, suitable for bench working, can be obtained on
application to:

Commanding Officer, .

Telecomminications and Radar Branch REME,
Leigh Sinton Road,

Malvern,

Yorces.,

102, Initially, the following functional tests should be carried out in order
to ascertain the nature of the fault; reference is then made to Table 5 for
interpretation of the test results. The results of the actions specified in
Table 5 lead to Table 6 which locates the faulty assembly. If assembly 10 is .
identified as faulty, paras 111 to 121 give the information requlred for o
fault-location to synthesizer sub assembly level.

FUNCTIONAL CHECK 1 (POWER OUTPUT)

103. a. Limits. With a d.c. supply of 12V 10,2V, the transmltter power
‘ output shall lie between 130 and 350mW at any
permitted frequency.

b. E.U.T. connections.
Cs7 to 1PLL4/S .
CTC20 to 1SK2 via the antenna adaptor
IF(C)5 to ‘lSK'l

¢. Method (1) Set the t.r.e. and s.u.t. switches as follows:

o v .o | ©) '  E.U.T.

L

MP 9-21 - 1 CW 1 OC ' FSS: 42,050
MP ¥V 2 AF LOAD 300 % Released _ S8W: *
Released % Released . 4 Released ‘

4 Released - 7 NORMAL

5 Depressed
‘6 Released
7 Released
8 Released
9 Released

10 Depressed
Issue 2, Sept 78 (44M) R ) Page 53
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[6i1e] IF(C) E.U.T.
11 Relessed
12 RF
1% AF ]
4 SIGNAL
26 INT '

(2) Adjust €83 for a supply voltage of LL 11,8V,
UL 12,27, | .

(5)"Dépress,CTC7..

() Depress and hold CTO11; note the following:

(a) the counter display shall be the nominal -
frequency setting on the e.u.te.

(b) the dev.m. indication shall be LL 360mV

(130mW) UL 592mV (350mW). =

(5) Repeat the above procedure at frequency settings of
37.000 and 46.975MHz, : -

FUNCTIONAL CHECK 2 (150HZ MODULATION)

104, a« Limits.

(1) The deviation of the tramsmitter output caused by
- the internal 150Hz tone shall be between ¥1.55 and
i2.5kH;.‘ e g : 2 C

(2) The fréqﬁency of .the internal tone shall be betwsen -
148 and 152Hz.

b. E.U.T. connections.

C c. Method.

&8
1 MP 9-21
2 MP V
& Released

'Pagg 54

087 to 1PLL/S

CTC20 to 18K2 via the‘anteﬁna‘adéptof
IF(C)5 to 18K1 -

(1) 'Set the ter.e., and e.u.t. switches as Tollows:

ore IR(C) ‘ B.U.T.

1.PILOT TONE - ., 1 QC . FS8:- 42,050
2 AF LOAD 300 3 Released S8W: L

3 Released 4 Released :

L Released 7 NORMAL -

5 Depressed

6 Released

Y Released

8 Released

9 Released .

10 Depressed
11 Released
12 AT

13 AF

14 SIGNAL
26 INT

- ~ Issue 2, Sept.?S_
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(2) Adjust €83 for a supply voltage of LL 11,8V,
UL 12.2V. '

(%) Ensure that the 150Hz bandstop filter on the mod.
~meter is IN and the 3kHz bandpass filter is OUT

(%) Depress and hold CTC11 and note the mod, meter
indication due to the noise. :

(5) Switch the 150Hz bandstop flltéf to OUT and note the:

mod. meter 1nd10atlon due to the 150Hz squelch tone and
noise.
- (6) Calculate the deviation due to the 150Hz squelch
tone only by -subtracting the reading obtained in (5)
o from that obtained in (%) which shall be LL 1.55kHz -
¢ . UL 2.5kHz.

(7) Depress. CTC11 and note the counter dlsplay whlch
shall be IL A48Hz, UL 152Hz. Release CTC11. ‘

FUNCTIONAL CHECK 3 (AUDIO MODULATION).

105. a. DLimits. With an &a.f. input of 3mV r.m.s. p.d., the transmitter -
: dev1at10n ghall lie between 4.1 and 6. HkHz. :

b. Connections. -
Cs7 to 1PL4Y/S
CTC20 to 18K2 via the antenna adaptor
IF(C)5 to 18K1

¢. Method (1) Set the t.r.e. and e.u.t. switches as follows:

1 MP 9-21 1 MOD 8.T. "1 0C k ‘ | F88: 47.050
2 MP V¥ 2 AF LOAD 300 3 Released 88W: L
6 Released % Released 4 Released )
L Released 7 NORMAL

5 Depressed

6 Released

7 Released

8 Released

9 Released

10 Depressed

11 Released

12 AF '

13 AF

14 SIGNAL
26 INT

(2). Adjust €83 for a supply yoltage of IL 11.8V,
L 12.2V.

(3) Ensure that the 1508z bandstop filter on ‘the mod."
meter is IN,

(4) Set the a.f. gen. to produce a 51ngle tone of 1kHz
at 60mV eoiafe (3mV p.d.)

Issue 2, Sept.78 . B 000 | ' o Page 35
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Part 4 : | .
' (5) Depress and hold GTC11; note the mod, meter . - ‘
indication which shall be LL iL}.’Ing UL i6.i+kHz._ .

FUNCTIONAL, CHECK 4 (SIDETONE)

106. z. Limits. With an a.f. input of 1kHz £10% at a level of 10mV TeMaS,,
) : the a.f. output into 300 ohms, with the e.u.t. set to any
frequency, shall be between 240 and 360mV.

b, E.U.T. connections. ‘ e
C57 to 1PLA4/5
CTC20 to 18K2 via the antenna adaptor
IF(C)5 to 18K1

c. Method Set the t.r.e. and e.u.t. switches as follows:

8 ' Y ‘ IF(C) _ E.U.T. ' :

MP 9-21 1 MOD .S.T. . 1 0C F85: 42.050
v ‘ 2 AF IOAD 300 % Released - S8W: L
eleased % Released © 4 Released -
4 Released ‘ 7 NORMAT,
. D Depressed
6 Released
7 Releaséd
8 Released
9 Released
10 Depressed -
11 Released
12 AF
13 AF
14 SIGNAL
" 26 INT

(2) Adjust CS3 for a supply voltage of LL 11.8V, .
UL 12.2V. : ‘

(3) Set the a.f. gen. to produce a single tone of 1kHz
at 200mV e.m.f. (1CmV p.d.).

(4) Depress CIC7. _
(5) Depress and hold CTC11; note the d.v.m. indication
which shall be LL 240mV, UL 360mV,

FUNCTIONAL CHECK 5 (A.F. OUTPUT IN NOTSE-ON (*) AND/OR L MODES)

107. a. Limits. With an r.f. signal of 1mV, modulated by both a 1kHz
£10% at 5kHz and a 150Hz *2Hz at =1.5kHz deviation, the
audio output in 'L' or '*!' mode shall be between LL
460mV and UL 640mV into 300 ohms.

b. E.U.T. connections.
CS7 to 1PL4/5

CCGTC20 to 18K2 viag the-antenna adaptor
IF(C)5 to 18K+ '
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ci -Method. ~(1) Set the t.r.e. and e.u.t. switches as follows:

s
1 MP 9-21
2MP YV
6 Released

gIC .

1 BRX M

2 AF LOAD 300
3 Released
i Released -
5 Depressed
6 Released
7 Released
8 Released
9 Released
10 Depressed
11 Released
12 AF

13 AT

14 SIGNAL

26 INT

F )

1 0OC ,
3 Released.
L Released
7 NORMAL

E.U.T.

FS8: L42.050
SSW: *

CAUTION: DO NOT depress CTC11 during this test.

(2) Adjust CS3 for a supply voltage of LL 11.8V,

UL 12.2V.
(3) Depress CTC7.

(4) Set the r.f. gen. to 42.050Miz modulated by TkHz

+10% at *5kHz deviation and 150 2H

deviation. :

z at t1.5kHz

"(5) 8et the r.f. gen. attenuator to 60dB (1mV).

(6) Note the d.v.m. indication which shall be LL 460mV,
UL 640mV; check for the presence of a 7kHz tone in the

loudspeaker.

(7) Set the SSW on the e.u.t. to L.

(8) Check that the d.v.m, indication is as in (6) above;
also check for the presence of the 1kHz tone.

FAULT FINDING TO ASSEMBLY LEVEL

' 108. Trom the results of the previous functional tests, the nature of the

fault is identified using Table 5; the last column of Table 5 indicates the
er to rectify the fault. The

action(s) to proceed to in Table 6 in ord
motherboard with all assemblies must be fi

tted into the motherboard test Jjig -

(item 1, Table 2) when carrying out the actions in Table 6.

[ E-U‘-T- connections

Issue 1, Jul 77

CS7 to 1PLL4/5
CICz20 to 18K2 via the
IF(C)5 to 1SK1

éntenna adaptor
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be Method

cs
1 MP 9-21
2 MPV © .
& Reloased

Page 58

| ELECTRICAL- AND MECHANICAL
' - ENGINEERING  REGULATIONS

(1) 8et the t.r.e. and e.u.t. switches as follows:

CIC IF(C) - E.U.T.

1 CW : 1 0C FS3: ) That position
2 AF LOAD 300 2 Released ) at which the
3 Released . 4 Released : ) fault

4 Released ? NORMAL 88W: } occurs.

5 Depressed

6 Released

7 Released

8 Released

9 Released

10 Depressed

11 Released

12 ACCESS.

1% ACCESS

14 CARRIER OFF
26 INT

(2) Adjust CS3 for a supply voltage of LL 11.8V,
UL 12.2V.

(3) . Depress CIC3,

N Issue 1, Jul 77




’

ELECTRICAL AND MECHANICAL |
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Table 5 - Fault identification

TELECOMMUNICATIONS
F 604
Part 1

Fault|R.F. power Audio/saquelch Audio - |Proceed to Table
ref.| output? (150Hz) modulation Sidetone?|output in} 6, action No:-
' on transmitted signal? * Mode?

A No - No ‘No 1
B No - No Yes 22
C No - - Yes Yes 27
D No No Yes No Lz
E Yeg No - Yes Yes 31
F Yeos Yes No Yes 37
el Yes Yes Yes No 38
H Yes ‘ Yes No No 35
J Yes No No No Lo
K Yes No Yes No L
L Tes No : No Yes 30

Fault description

Receivef faults

M |No audio in L and W, but present in *. 46
N |Noise present in L and W modes. b6
0 |Audio output at some frequencies only. Ls
P. |Low sensitivity. 1
Q |Audio distorted. | 41
R |No difference between L and W positions of SSW. 4o
Transmitter faults
S |R.F. power output at some frequencies only. 45
T |Low r.f. power output. 29
U |Audio distorted. b7
V {No difference between L and W positions of SSW. 48
Issue 1, Jul 77 | — Page 59
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FAULT RECTIFICATION

109. If, after replacing an assembly, no change results, ALWAYS REFIT. THE
ORIGINAL ASSEMBLY TO THE RADIO. Continuity and short-circuit (8/C) checks
should be made with the multimeter set to the 'Q! range, and the battery
supply disconnected. In Table 6, the 'result' column gives the further
action procedures for the 'Yes' and 'No' conditions. Where a posgible double
fault is indicated, (actions 26, 42, 43, 44), follow the first indicated
action through to its conclusmon in the Table before attempting the second
action given.

Table 6 - Fault rectification

Action| . Acti Result and next
No +on action
1 Disconnect 1PL3: check 1PL3 pin 1 for presence Yes 12 | No 2
of +V BATT, | |
2 Check 1LK1 for continuity. . Yes 21 | No 3
3 Renew 1LK1; connect 1PL3: fault cleared? Yes 50 | No &4
4 | Check LK1 for continuity. Yes 1| No 5
5 Set SSW to '0'. Check 38K9/6 (9VRx) for S/C Yes 16 { No 6
: to earth. ’ -
6 ‘Check 3SK8/7 (9VTx) for S/C to earth ) SSW Yes 17 | No 7
: — )
7 Check 38K9/11 (9V) for S/C to earth g to Yes 18 | No 8
8 Check 3SK9/12 (BATT) for 8/C to ) 1o Yes 19 | No 9
earth ' ) .
)
9 Check 3SK5/2 (9V CONST) for S/C to ) Yes 20 | No 10
earth
10 Insert new assembly 9: fault cleared? Yes B0 | No 11
11 Remove test point location overlay and check - - - -
appropriate connections.
12 ‘Gonnect the d.v.m. (CTC16/17) to 38K9/6 . Yes 13 | No 10
(9VRx) Check for 9V. '
13 Comnect the d.v.m. (CTC16/17) to 38K9/11 (V). | Yes 1% | No 10
Check for 9V.
14 Comnect the d.v.m. (CTC16/17) to 3SK9/3 (Lk). Yes 10 | No 15

Check for OV (L information).
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Table 6

{continued) .

TELEGOMMUNICATIONS

T 604

“Part 1

Action
- . No

Action |

Result and next:
action

15

' Remove test cover and check wiring of flying
leads 10SK8 (VT COARSE), 108K10 (VT FINE),
108K13 (VC0); attempt allgnment of osclllators
(para 92); if unsuccesful, fit new assembly 7.
Fault cleared?

Yes

, =

- ro
No Syn

16

Remove, in turn, assemblies L, 6 and 7 and
disconnect flying lead 10SK9 (9VRx) until 8/C -

| disappears; insert new assembly, as approprlate,

or fault-find within assembly 10 (para 111 to
121). Fault cleared? :

YEB

.50

No 10

17

flying lead 10SK6(9VTx) until 5/C disappears;
insert new assembly, as appropriate, or fault-
find within assembly 10. Fault cleared?

Remove, in turn, assemblies ? and 8 and disconnect

Yer

No 10

18

"Remove test cover and disconnect flying lead
108K11(9V). If 8/C dissppears, fault-find
within assembly 10.

Yes

Syn

Mo 10 -

19

Remove, in turn}. assemblies 4 and 8 and disconnect
flying leads 108K12 (+V BATT) and 108K2

(+V BATT O/P) until 8/C disappears; insert new
assembly as appropriste or fault-find within
assembly 10. Fault cleared? '

Yes

No 10 -

.20

Remove assenmbly 5; 1f 8/¢c dlsappears, fit .
tew assembly 5; fault cleared? '

Yes

50

No 10

21

Check battery connections and w1r1ng
continuity of the audio socket; SSW and wiring
harness assembly: fault cleared?

Yeé

56

a2

Connect the d.v.m. (CEC16/17) to 3SK9/3 (L¥
depress CIC11 and check for OV (L information
correct).

Yes

26

No 23

- 23

.Comnect .the d.v.m. (CTC16/17) to 38K8/7 (9VEx);
depress CTC11 and check for 9V.

Yes -

15

No 24

2k

Check 3SK8/7 (9VTx) for 5/C to earth.

Yes

47

No 25

25

Insert new assemﬁly 9: fault cleared? .

Yes

50

t para 111 to 121

Issue 1,

Jul 77 .
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REGULATIONS

Action Actd Result and next

No ctian action

26 Possible double fault: carry out 27 and then 37. - - - -

27 Connect the d.v.m. (CTC16/17) to 33K9/12 Yes 281 No 29
(+V BATT) and check for battery volts.

28 Connect the d.v.m. (CTC16/17) to 38K9/1 Yes 29{No 10
(T_); depress CIC11 and check for 9V.

29 Insert new assembly 4, followed by 7 if Yes 50)~ -
necessary; fault cleared?

30 Insert new assehbly 8: fault clearsed? Yes BO| No 33

31 Insert new assembly 8: fault cleared? Yes 50| No 32

32 ‘Insert new assembly 7: fault cleared? -Yes 50~ -

33 | Check continuity between 35K8/11 (mic) and 18K1, | Yes 50| No 34
pin A,

34 Insert new audio socket, SSW and wiring harness Yes 50| - -
agsembly: fault cleared?

35 Insert new assembly 5: fault cleared? Yes 50| No 36

36 | Check continuity between 3SK5/L (AF) and 18K1, Yes .25] No 34
pin D,

37 Insert new assembly 8, followed by assembly 5 Yes 50| No 11
if necessary; fault cleared?

38 Connect the d.v.m. (CTC16/17) to 3SK9/6 Yes 39| No 40
(9VRx} and check for 9V.

29 Connect the d.v.m. (CTC16/17) to 38K9/3 (Lk) Yes 41| No 15
and check for OV (Lk information correct). '

40 | Check 3SK6/9 (9VRx) for S/C to earth. Yes 46| No 10

4 Insert new assemblies 4, 6 and 5, in turn, and Yes 50| No 11
check that radioc is satisfactory.

Lo Possible double'faulf: carry out 38 then 30. - - |- -

43 Possible double fault: carry out 27 then 38. - -1- -

Li Posaible double fault: carry out 38 then 31. - - - -
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Note: These Pages 53-64 supsrsede Pages 63~04 Issue 1 dated Jul 77.
Ttema marked thus & have been amsnded.

Table 6 (continied)

T TELECOMMUNICATIONS

T 60k
Part 1

Action Actio] Regult and next

No otion action

4 Try re-alignment of cecillators, or fitting new Yes 50| - -~
asserbly 7 and/or fault-find within assembly 10;
fault ¢leared?

46 Try re-setting squeleh level (SET 8QUJ or fitting | Yes 350{ - -
new assembly 5, followed by asssembly 9;
fault clearad?

L Tnaert new assembly 8, followed by assembly 7: Yes 50| - -
fault cleared?

48 Insert new assembly &: fault cleared? Yes 50| Ne 11

49 Insert new assembly 5: fault cleared? Yes EC| Mo 11

B0 Carry out specification tests after any necessary re-aligmment.

110. Having located and replaced faulty assemblies, check alignment and

re-glign

AS ReCessary.

® FAULT FINDING WITHIN AGSEMBLY 10 {SYNTHESIZER) (Fig &, 2007 and 2005}

111, Fault finding is carried out with the motherboard, with all amsenblies,
fitted into the motherboard test jig (item 1, -Table 2): refer to para 33 and

¢ Fig 6.

112« 8a

B

CS

Mirres

G2
v

i

1
2
6

i

Issue 2

BE.U.7T. conmections

G387 to 1PLL/S .
CTC20 o 18K2 via the anténna adaptor
IF(C)5 to 18K

Method (1) Set the t.r.e. snd s.u.t. switches as follows:!

cTC T7(C)

1 CW 1 OC
2 AF LOAD 300 2 Released

eleased % Released 4 Releawed

L Released 7 NORMAL
5 Depréssed

6 Released

7 Releaged

8 Released

9 Relpased

10 Depressed

11 Released

12 ACCESS

, Sept 78 (14M) T

E.U.T.

FS8: See text

SeW: *
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%
, ]

TEST FROBE

SUR, AS8Y. 10G DVERLAY

NORMAL DUMMY
SYNTHESIZER SYNTHESIZER :
COVER COVER i

Fig 6 - Fault location : synthesizer (assembly 10)
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Part 1 5

cs. Jein] IF(C) E.U.T.

_ é

13 ACCESS |

14 CARRIER OFF ' :

(2) Adjust 083 for a supply voltage of LL 11.8V,
UL 12.2V. ) '

(3) Depress CTC3.

113. Remove the synthesizer cover and fit the sub assy 10a overlay (item 8, °
Table 2). Carry cut a physical check of all flying leads to the synthesizer.

114, Connect the ¢.r.o. CH1 input to 3SK8/1 (3TP1) (comparison frequency
output) on the motherboard via a high-impedance (X10 - 11pF) probe; check

for stable 3.125kHz pulses, with CTC11 depressed and released. Repeat these

checks for a number of settings of the FS5S.

115. If in para 114, the pulses are present in only the transmit or receive
mode, comnect the d.v.m. {CTC16/17) to 10aTP2 and check for 9VRx and to
10aTP3 and check for 9VTx with CTC11 depressed. If the correct voltage is
present, board 410a is faulty (Tx or Rx oscillator). IFit the dummy
synthesizer cover (item 7, Table 2} and attempt to align the faulty
oscillator (para 94(11) to (15) and/or (16) to (21))5 if the oscillator
cannot be aligned, change board 10a.

116. If, in para 114, the pulses are not present at certain MHz settings of
the FSS, comnect the d.v.m. (CTC16/17) to 38K7/8 (V. COARSE STEP VOLIS) and,
for these FSS8 settings, refer to F 602, Table 2004 and check fer a correct
dev.m. indicationj if incorrect, change board 10b.

117. If, in para 116, the step voltages measured are present and correct,
observe the effect of various settings of the 100kHz and kHz switches; if
the synthesizer fails at certain settings, proceed as follows:

a. Set-the MHz switch to one of the settings (para 114) which gave the
expected step voltages. - ,

b. Set the 100kHz and kHz switches to one of the positions which
indicated a fault condition.

If, on each of the MHz steps, the 100kHz and kHz do not function correctly,

the data information is incorrect. Remove and dismantle the synthesizer,
desolder the appropriate data liné. Check the switch data (Table 2003, F 602);
if this data is correct, board 1Cb is faulty.

118. If, in para 114, the pulses are not present at any frequency getting in
both the transmit and receive modes, commect the d.v.m. (CTC16/17) to 10aTPh
and check for 9 volts and to 10aTP10 and check for 6 volts. If 9 volts is
present but 6 volts is incorrect, attempt to re-set & volts (para O4); if
unsuccessful, change board 10a.

119, If 6 volts is present, check the divide~by-four pre-scaler as follows:
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a. Discomnect the flying lead at 108K13 (VCO IN).

b. To thies flying lead, or to 10aTP1, connect the r.f. gen. set to
38.475MHz c.w. at 100mV e.m.f.; the r.f. gen. connection is made as
follows

(1) Disconnect the coaxial lead from the r.f. gen. r.f. fuse to the
CIC; take the r.f. gen. output direct from the r.f. fuse.

(2) Set the LOGAL/REMOTE/MODE switch, on the Signal Processor
Unit (9062), to LOCAL: -

(3) Set the MODE switch, on the 9062, to CW.
(4) Set the ATTENUATOR, on the 9062, to 20dB (100mV).
(5) When the following check has been carried out, remake the
original connection and switch settings on the r.f. gen.
c. Comnect the counter (CTCE1) to 10aTP6.
d. Depress CTC11. h
e. Check for a 1MHz output (see Note) at 10aTP6; if correct, change
board 10b, or if not, change board 10a.

Note: This partlcular frequency of iMHz is a result of the r.f. gen.
setting of 38.475MHz; it can be derived from the following
eXpression:-—

1772 where £, = r.f. gen. frequency.
and f

1l

the Transmit Crystal Oscillator
frequency, ie 34.475MHz. '

Hence, signal frequency at 10aTFé
= 38.475-34.475 = 1MHz
=T ‘

120. If the radioc does not fﬁnctlon, and a synthesizer fault is Suspected,
but the check in para 114 proves that the synthesizer is operatlonal
proceed as follows:
a. Disconnect flying lead -08K3.
b. To this flying lead, comnect the d.v.m. (CTC16/17).
c. Measure the lock output which should be zero; if 6.0 volt, the lock
pulse monostable is faulty and board 10a should be changed.

121+ If when sw1tch1ng from ‘receive' to 'transmlt', or v1ce—versa, the
audio does not momentarily mute, proceed as follows:

'a. Disconnect flying lead at 10SK3.
b. To this flying lead connect the dov.m. (CTC16/17).
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c. Measure the lock oﬁt_put which should bé Zerod.

d. Disconnect 10Sk8 (VT COARSE) which artificially unlocks the
synthesizer; note the d.v.m. reading which would be 6 volts. If not,
the lock pulse monostable is faulty and hence board 10a should be

changed.
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ERRATA
Note... - 7
This Page 0 is to be filed immediately in front of Page 1, Issue 1, dated Feb 95.

1. The following amendments must be made to the regulation:

Delete: - Page 1, Issue 1 dated Feb 95.
Insert: Page 1, Issue 2 dated May 02.
" Delete: Page 5.' Issue 1 dated Feb 95,
Insert: } Page 5, Issue 2 dated May 02,
Delete: Page 9, Issue 1 dated Feb 95,
Insert: Page 9, Issue 2 dated May 02.
Delete: - Page 10, Issue 1 dated Feb §5.
insert: ~ Page 10, issue 2 dated May 02.
Delete: * Pages 26-30, Issue 1 dated Feb 95.
Insert; _ Pages 28-30, Issue 2 dated May 02.
Delete: - Paes 33-35, Issue 1 dated Feb 95.
Insert: Pages 33-35, Issue 2 dated May 02.
Insert: " Pages 75 to 84, issue 2 dated May 02.
_ END
Issue 2, May 2002 000 |
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INTRODUCTION
HAZARDOUS SUBSTANCES

1 Before using any hazardous substance or material, the user must be conversant with the safety
precautions and first aid instructions: : ‘

1.10n the Ial_bel of the container it was supplied in,

1.20n the fnaterial Safety Data Sheet.

1.31In local Safety Orders and Regulations.
WARNING

TOXIC SUBSTANCE. IN ASSEMBLY 4 OF THIS EQUIPMENT, THE RF TRANSISTOR
HEATSINK CONTAINS BERYLLIUM OXIDE. IN CERTAIN CIRCUMSTANCES, IT CAN
CONSTITUTE A HEALTH HAZARD. BEFORE WORKING ON THE EQUIPMENT, CONSULT
HEALTH AND SAFETY MANAGEMENT IN THE EQUIPMENT SUPPORT ORGANISATION AND
ES/REME UNITS - ARMY CODE No 63723, CHAPTER 15 - BERYLLWUM HAZARDS AND
PRECAUTIONS.

SCOPE OF REPAIRS

-2 This regulation gives repair information for use by Field and Base workshops. Field repair is confined to
the replacement of faulty assemblies except for the box assembly and the synthesizer where repair Is by
replacement of faulty sub-assemblies, mechanical parts and certain discrete cormponents. Base repair is not
envisaged, but when equipments are presented to a Base workshop, the level of repair will be to the standard
of that at Field level. .

SPECIFICATION TESTING, ALIGNMENT AND REPAIR PROCEDURES

3 The procedure contained in this Part 2 of this regulation involves the use of the 8920C in the manual
mode of operation and the RT-349 Field Repair Test Kit (FRTK). Specification testing of the RT-349 can be
carried out with the equipment sealed (lid fitted) or unsealed (lid removed). With the exception of tests & and
11, all other specification tests can be carried out with the motherboard (with all assemblies) mounted in the
motherboard assembly test jig (Table 2, Serial 1). Alt RT-349 alignment procedures may be carried out with
the equipment unsealed (lid removed) except the adjustments associated with assembly 10 which are
detailed in Para 167 to 172 {to gain access to test points 3TP1 and 3TP2, assembly 8 has to be withdrawn).
All alignment procedures may slso be carried out when the motherboard (fitted with all assemblies) is
mounted In the motherboard assembly test jig. When the motherboard and all assemblies is refitted into the
box assembly the SET SQU preset control setting may need {o be rechecked.
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' RADIO TEST SYSTEM eszoo

4 ' The Radio Test System 89200 is fully described in the 89200 Operating Manua| and no'

-attempt is made in this regulation to descrlbe 8920C functions ,
5 When referrlng to the.8920C, the following abbreviaﬂons are used throughout this document
5.1 DMM - Digital muttlmeter |
| '5.2_ CRO  Cathode ray osolllosoope
5.3 .EUT Equioment under test .
54 CIP  Connector lnterfa.ce panel
55 RIU Radio interface unit
5.6 ,F’S-,U 'Farnel[ power suppiy unit
- 57 LL | Lower. Ilmrt

- 5.8 UL_ Upper fimit

6 Controls and connectors on the 8920C equipment are referred to by their panel desrgnatlons -

(e. g AF GEN ~output on the 29558 unit).

7 This documernt detaals the 8920C control settings and connections required to carry out each

specific function. For specification testing, the 8920C control settings and connections are

repeated at the start of each test to aliow any pamcular test to be carried out in isolation.

- 8 Range settings of mdwrduai test equepments {e.g. DMM, CRO) are not detarled unless
specifically required. Instructions are given as ... DMM shall indicate ... ', and correct operation
and range selection is implied. o : o

USE OF THE 8920C IN THE AUTOMATIC MODE

9  Specification testing for inspection purposes will normally by carried out using the 8920C in
the automatic mode. In Part 4. of this regulation, the test numbers assoclated with the automatlc
‘tests are cross-referenced to the paragraph numbers in Part 2 of thlS regulatron :
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GENERAL REPAIR INFORMATION -

RT-349 INTERNAL IDENTIFICATION ' )

10 The following colour coding, symbols and ‘inscriptions are used to provide internal
identification within the RT-348: .- : C ' R T
| 10.1 White circles , " to identtfy- test-points on the motherbbard.

10.2 Green circles or inscriptions : to identify screws or controls on assemblies which
: ‘may be removed or adjusted at fleld repair level.

10.3 Red circles and inécrlp_tion's : to identify preset controls which should never need to
" be adjusted. ' :

FIXING OF LABELS
1 . The nameplate label and the modiﬁcaﬁon jabe! (recessed) are both self adhesive, after

removing the protective backing paper. The serial number should be suitably marked on the
nameplate label before fixing to the box of the radio. - ‘ '

REPAINTING

12 At field workshop level, re-touching of damaged surfaces may be carried out, but not
repainting. Only the following paints are to be used: :

12.’1 "H1a/8010-98-224-2078 péint, priming, 1.5 litre pack.

12.2 H1a/8010—99‘-224-8663 paint, finishing polyurethane, matt finish, deep bronze green,
- 1.5 {itre pack. : : : -

13 . The paints specified in Para 12.1 and 12.2 are two-p’ért paints which must be mixed in the

_ proportions as printed on the package. Do not mix more than is necessary as the 'mixed’ life is
8 hours at 20°C or 4 hours at 33°C, Do not apply the paint in conditions of low temperature or
high humidity. . 7 . ' : : ' ' '

FIELD REPAIR EQUIPMENT

14 The items of test equipment shown in Table 1 are required to carry out the procedures

contained in this Part 2 of this regulation,
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| TABLE 1 FIELD REPAIR EQUIPMENT |
“Serial CatNo Designation
)] (2) 3)
1 Z4/6625-99-152-4750 | 8920C Radio test system
2 Z4/6625-99-744-2009 | Digital Voltmeter (HP34401A)
3 | Z4/6625-99-883-8750. | Oscilloscope GP 100 MHz
4 | WB3/4440-99-114-0440 | Dehumidifier Desiccant series 1, Mk'3
-5 |’ 74/6625-99-200-2271 | Leeklocator CTS09 =
6 | 74/6625-99-965-7922 | RT-349 Field Repair Test Kit (FRTK)
7 F1/5180-89-120-3922 | Tool kit telecom (technician) -
8 F1/5180-99-445-8208 | Tool kit telecom (supplementary)
9 F1/3439-90-136-7370 | Desoldering set electrical
10 _ TBA Power lead (Part of Serial 1)
11 | Z416625-99-940-4784 | Audio lead (Part of Serlal 1) _
12 Z4/6625-99-125-8252 | BNC-to-BNG coaxlal lead, 1m (Part of Serial 1) -

Issue 2, May 2002
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FIELD REPAIR TEST KIT (FRTK)

15 When carrying out alignment, fault diagnosis or repairs, the RT-349 motherboard (with all assemblies)
can be removed from the RT-349 box assembly and inserted into the motherboard assembly test jig (Table 2,

Serial 1). Table 2 ists of the items contained in the FRTK (Fig 1).

TABLE 2 FRTK ITEMS LIST

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

Serial NSN Designation
(1 (2) 3
1 6625-09-640-5580 | Motherboard assembly test jig
2 51 20-99-649-5581 | Assembly extractor tool
3 6625-99-649-5582 | Antenna adaptor (2 off)
4 6625-99-649-5584 | Power supply lead
5 6625-09-849-5585 | Power supply lead
6 8625-09-649-5586 | Dummy synthesizer cover
7 6625-99-649-5587 | Synthesizer sub-assembly 10a overlay
8 : Trimming teols:
5120-99-622-5472 |Metal tipped
7520-99-620-6308 |Pencil cluich
5120-09-649-5588 Plastic tips for pencil clutch
9 6625-00-649-6593 | Synthesizer-to-motherboard mechanical alignment jig
10 -5120-99-649-6594 |Mandrel
11 | 6625-99-649-8719 |Motherboard test plug
12 | 6625-99-646-5605 |Carrying case
13 6625-01-131-3383  |Probe assembly
Page 10 ] Issue 2, May 2002
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ITEM 5 HAS BPADE
TERMINALS

ITEM4 .
HAS MULTI-WAY
CONNECTOR -

Fig 1 RT-349 Fleld repalr test kit (FRTK)
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15 Whan the motherboard (with all assemblies) is fitted into the motherboard assembly test jig
(Table 2, Serial 1), the frequency setting switches (FS8) and the system switch (SSW) are
controlied by knobs on the test jig in the same manner as the knobs on tha RT-342 box assembly.
The battery connections (1 Pl.4/5), the audio socket {18K1) and the antenna socket {18K2) directly
replace those on the RT-349 box assembly and are given the.same designations.

17 The extractor too! (Tabie 2, Serial 2) is used to withdraw motherboard sub-assemblies 410 9
when the motherboard assembly (assembly 8) is fitted into either the RT-348 box or the test jig.

18 The antenna adaptor (Table 2, Serial 3) screws into the antenna socket on either the RT-349
radio or thé motherboard assembly test jig; it is used to provide the Equipment Under Test (EUT)
with a 50 ohm BNC connection for test equipment.

19 The power lead (Table 2, Serial 4) is used to connect either an AT-849 or a motherboard
assamble test jig to the d.c. output on the 8820C Connector Interface Panel (CIP).

20 The power tead (Table 2, Serlal 5) serves the same purpose as item 4, but connects any
permitted d.c. supply where protection is not provided against transients, overvoltage and reverse
polarity.

21 The dummy synthesizer cover (Table 2, Serial 6) provides access to preset conirols and a test
point which are required for alignment purposes following repair. When alignment is completed,
the dummy cover Is removed and the normal cover is re-fitted.

22 The s_ynthesiéer sub-assembly 10a overlay (Table 2, Serfal 7} is fittad over the tracks of sub-
assembly 10a to provide access to test points and help pravent accldental short-circuits,

. 23 The synthesizer/motherboard mechanical alignment jig (Tabie 2, Serial 9) Is used when re-
fitting a synthesizar (assembly 10) to the matherboard following repalr.

24 The Mandrel (Table 2, Serial 10) is used to replace the battary fixing insert folipwing removal
of a damaged item.

35 The trimming tools (Table 2, Serial 8) consist of a metal-tipped, double-ended type, and a

clutch pencil with a 'stick’ of plastic-tipped screwdriver inserts. The buiton at one gnd of the
pencil is pressed in order to open the clutch jaws tar fitting an insert.
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DRYING AND SEALING
26 _Upon receipi of an RT-349 for renair, pro‘ceed‘as follonfs-

26.1 Pressurise the equipment to 5 Ibf/in? usirg dry air.

L 26.2 Using a leak locator (Table T, Seriai 5), iearry outa dip testln a. water tank and i
‘- ‘necessary, replace the appropriate seals or gaskets. . The addltion of a wetting agent will

.assist in the detection of leaks.

0263 In the driest possible conditions, open the equipment and carry out all obvious repairs
"~ and replacements _

26.4° Place the opened equipment in the dehumidifier (AESP 4440- A{100 or 106}) to dry out -

- =for at least one hour at 80°C.

YL 2B, 5 Foiiowrng a cooiing period, carfy out electricai tests, repairs and re~ahgnmem as.

* necessary.

266 As 500N &8s poesible followung re- aiignment place the equlpment in the oven for .

15 minutes at 50°C
26. 7 Fit-a new smca gei sachet (21 /4440 0g- 013 9203)
- 26.8 if necessary, fit new gaskets smeared with grease (XG271)
26.9. Seai the RT-349 in'it§ box L |
26.10 Using dry air frorn the dehumidifier pressuriee the iadio tof-s ibf/in2 _
28.11 Fiepeat the dip test using the ieak locator, and check that no alr bubbies appear,

SOLDEHING AND DESOLDERING 7

<\‘1|J'

27 ° The following caution shouid be observecl to prevent equ:pment damage when soldermg or

desoldenng

~ CAUTION

EQU!PMENT DAMAGE, To';prevent damage to the’ printed i’mcuit boards when

soldering or desoldering by prolonged application of heat, short carcuns or
_ electrostatic build-up, the followzng precaunons must be observed

_a-," Use the suctlon soidermg tool for desoldermg when dismantlmg the‘

eynthesuzer

b, - Ensure that the soldering iron and suchon soidering tool are properiy earthed

c.  Selecta soidermg bit which is compatihie with the size of;eint and not greater i

in diameter than the Iand beiween the pins and the track

d.  The suction soidering tool must be carefully maintained. -The hote in the bit
-must be kept clear and the extracied solder sump must be emptied reguiarly

e, The physmai size of the synthesizer (assembly 10) and the ciose proxlrmty of

- the adjacent soldered connections require that. extreme care must be. taken B

when soidermg or desoldering.
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REMOVAL AND REPLACEMENT PROCEDURES

REMOVAL | | -

RT-349 box lid -
28 To remove the RT-349 box lid, proceed as follows:

281 - Remove the ten 2.5 mm pan-head screws and crinkle washers that secure the lid to
the box, and remove the lid and sealing gasket. ' :

Assemblies 4 to 9
' =CAU.TIQN

EQUIPMENT DAMAGE. Attempted removal of'assemb!ies without uéing the extractor
t.o_ol can cause bgnding or damage to the assembly connecting pins.

29 Assemblies 4 to 9 have extraction keyhole slots in the screening covers. Spigots on the
assembly- extractor tool (Table 2, Serial 2) engage with the key-hole slots to withdraw the.
assemblies. The adjustable.cam on the assembly extractor tool Is set to one of the two following
. positions: ‘ ‘ : ‘
29.1  To the extreme end stop for assemblies 5 to 9.
29.2 . To'the centré stop for assembly 4.
30 To remove assemblies. 4 to 9, ﬁ_rocee’d as follows:
30.1 Turn the two cams on the assembly extractor too! so that the white dot is upperrhost.-i
.30.2 With reference to Fig 2, pla[:e the assembly extractor tool above the assembly to be
withdrawn with each cam in contact with the machined face on the box or the motherboard
assembly test jig (Table 2, Serial 1).
30.3 Locate and lock the two spigots into the two keyhole slots. -
30.4 Turn the knurled knob until the pins are withdrawn from the motherboard.
Motherboard (with all assemblies)
31 To remove the motherboard (with all assemblies) from the RT-349 box, procéed as follows:

31,1 Setthe FSS to 37.000 MHz. -

o 31.2 Holding the motherboard (with all assemblies) in the RT-349 box assembly, remove the
four 3.0 mm pan-head screws which are recessed Into the exterior of the box. :

31.3 Remove the four 3.0 mm socket-head screws and Dowty sealing washers which are
~ located in the four corners of the recess that accommodate the three Frequency Setting
" Switch knobs, ' : ‘

. 81.4 Gently ease out the -motherboard (with all assemblies) from the box. This will
disengage the spring connector on assembly 4 from the antenna- socket pin. The
motherboard (with all assemblies) can now be completely withdrawn from the box, but
ramains attached to the box by the cable form. o '

- 31.5 Carefully remov;e the cableform plug from the motherboard assembly.
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TEST RIG ELECTRONIC TEST CONTROLLER AS USED IN CLANSMAN. -

Fig 7 - Test rig electronic controller
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