530/HA/37600-3 - i
ul 3
wo. | STEP | UNIT § RANSE LIMITS INSTRUCTIONS -
000 | (a) | INT. - - Depress "Press to Test" button. 1
CON. | ¢ |
(v) ; UUT - - Set UUT mode switch to CW(W) and frequency
i l to 2.5 MHz. - IIIII
NOTE: Ensure when selecting frequency that the UUT FREQUENCY RANGE switch ,
1
is in the correct position for the selected frequency. | - j-
L H . ]
\ ‘ N
| (¢) | D | 100V ; - Set DVM to 100 volt range. | [ ‘
1 I
| (a) { AvVO 10A - iSet AVO to 10A dc range. 3 [_j
| i l-"?"t
| (e) I rF - - Set RF Gen for minimum output. i ,¥L“
| GEN. i C
- ‘ . e
? (£) | ~Ms 1V - Set RMS VM to 1 volt range. P
| VM '=~ o
| too |
P :
" LINE VOLTAGE i ;
002 i (a) ! INT.i - - Depress "Press to Test" button. ; :
| ; coN. | _
E (b) i DVM | 100V {23.92V to jAdjust PSU to give a DVM reading of 24V. —
i l 24.08V y
] ——
| H % i 5 _
~ Rx CURRENT CONSUMPTION ;
011 1 (a) ; I !25.0 MHEz |Set RF Gen to 25.0 MHz and 1 mV emf. i -
| { : GEN. l Ei 8 Hz R
x v [ S,
- (v) 5 UUT ;- ! - Set UUT to 25.0 MHz. 3 _,-
{ ; z |
; : (c).i INT. ¢ - i - Depress "Press to Test" button. -
| ; L CON. P
1 [} - : .
{ i (a) ; DVM | 100V !23.92V to tAdjust PSU to give a DVM indication of 24V. -
: f ; _E -;.24.08V | -
- | o
: i (e AVO 1A INGT 160 mA [Check the 24 volt line current for the UUT —
: ‘
power switch positions HP, LP and ANT. - i
(r) | uur - - Remove Hypertac SIG GEN lead from UUT I/R _
l | socket. Comnect power meter input to T/R o
' .
- |
¢ i
i l |

i

t

LINE VOLTAGE

012

(2)

| INT.
. CON.

socket, comnnect power meter 1o RF load.

Depress "Press to Test' button.
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TBST | o N
ot | oTEp L ONIT | BANGE | LTRITS INSTRUGTIONS

012 | (b) pvM | 100V |23.92V to |Adjust PSU to give a DVM indication of 24V.
(cont ] 24.08V '

!
f
| Tx SIDETONE OUTPUT LEVEL (AM)
|

e e e m et a e e — - 3 ot i 2

004 | (a) | AF _ 1885 mV emf|Set output of AF Gen to 885 mV enf at a
| | GEN. rat 2.0 Idiz frequency of 2.0 kHz (12 mV at UuT).
| i-(b) UUT - - Set UUT mode switch to AM, power switch to
: : ' : LP and frequency to'2.5 MHz.
é ' (c) INT. - - . Depress "Press to Test" button.
CON.
(a) | RS 1v 1300 to Check the reading on the RMS VM.
VM. 440 mV
|

| Tx SIDETONE OUTPUT LEVEL (CW)
; N I

004 | (e) | UUT - P - Set UUT function switch to CW(W).
| (£) | s 1100 mv]50 to Check the reading on the RMS VM.

{ VM ! 97 mV
i l
1 |

TRANSMITTER OUTPUT POWER

036 | (2) | vor | -

- Set UUT mode switch to cw(w), power switch

3 et Gmm AR L T AW A S VRS ¥ I WAL A" L, © 33

k
i
| OFF and frequency to 25.0 MHz.
o
: f

I ;g&; gﬁ 5 sec delay, check the RF mV reading with i
036 (e) respect to level noted in 03%6(e).

P |
f | !
{ (b) : - Depress "Press to Test" button. :
¢ i CON. . :
S RN B B i f
: ) (c) E PM { SOV }8.4 to [Set UUT power switch to HP and,allowing a |
| ‘ ¢ : i
i : ! . P 13.4W . 5 second delay, check the power meter read-!
{ i t § :
? k ! f : ing. !
| - i
: (d) UuT - ; - { Disconnect power meter assembly from T/R
} . i socket. Comnect RF mV via 30 dB attenuator
to T/R socket.
(e) RF mV{3000mV] 0 dB REF |Note RF mV reading as O dB reference level.
{
! (£) !RF mvj1000mV} 9.3 to 12 | Set UUT power switch to LP and, allowing a
)
)

(g) | UuT ~ - Reconnect power meter assembly fto /R
socket in place of RF mV assembly. l

(h) - - - Repeat 036(c) only for UUT frequency of
2.5, 4.0, 6.5, 10.0 and 16.0 Miz.

Page 9
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. o0
BN : : i
'N“O“ T Y emgp | UNIT | BANGE | LIMITS INSTRUCTIONS =
000 (a) INT. - - Depress '"Press to Test" button. [
CON. .
| r
i (b)  UUT - - Set UUT mode switch to CW(W) and frequency L
E l l tO 2-5 m’IZ‘ » ) ——
NOTE: Ensure when selecting frequency that the UUT FREQUENCY RANGE switch ! E .
t
‘ is in the correct position for the selected frequency. ! -
s H ' !
\ ! M
: | (¢) {Dwm y 100V ! - Set DVM to 100 volt range. : [;.
; i
E b (a) {avo | toa | _ iSet AVO to 10A dc range. i
i P,
(e) | RF i - i - Set RF Gen for minimum output. i ‘f‘[
(£) | BM3 1V - Set RMS VM to 1 volt range. o
) i —
: LINE VOLTAGE !
]‘ooz b(a) PINTLY - - Depress "Press to Test" button. ,
g E ; CON i : i .
? ¢ .
b E. (v) l DVM | 100V }23.92V to sAdjust PSU to give a DVM reading of 24V. -
t | ‘ i 24.08V ' :
E ; % | 3
\ Rx CURRENT CONSUMPTION ; B
i i : i [ ( —_
i 011 1 (a) s RE ¢ - |25-0 viiz |Set RF Gen to 25.0 MHz and 1 mV emf. 3
: { . GEN. l F_ 8 Hz ~ { -
i ’ : i .
P () bgor 3 - ! - Set UUT to 25.0 MHz. [ 3
: H } ! 1
. i (c) , INT. ¢ - i - Depress "Press to Test' button. J' -
! i ; CoN.} " |
5 i i 1 &
! i (d) ; DVM E 100V !23.92V to {Adjust PSU to give a DVM indication of 24V. ] -
\ f ; : 124.08V .
' { ‘ : ;
‘ (e) tavo | 1A iNGT 160 oA |Check the 24 volt line current for the UUT -
! power switch positions HP, LP and ANT. -
(f) | uUT - - Remove Hypertac SIG GEN lead from UUT T/R .
' socket. Connect power meter input to T/R _
}
! i socket, connect power meter to RF load. .
I : .
LINE VOLTAGE
012 | (a) | INT. - - Depress "Press to Test'" button. B
. CON.
L pr

Page 8 Issue 1
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. N
i 5T e UNaT l EANGE | rowres ; INSTHUCTIONS
E UUT METER INDICATION (Tx POWER) i
!038 (a) 1INT. | - - :T.Depress "press to Test" button.
i CON. i ;
F -
, (b) {uour | - - L,Set UUT to 2 MHz, mode switch to CW(W). :
' ! (¢) 1UUT ! - 130 to 100% ’Set UUT power switch to HP, allow a 5 uecond. p
’ ‘ iMETERE ;Of fsd idelay, and check the reading indicated on i E
l ; ; I ‘ ‘;the UUT output meter as a percentage of fud.‘z - ,
: ‘ (a) i‘UUT | - 30 to 100% iRepeat 038(c) but with UUT power switch uct - [
. -! { MPTER bf £sd 1o :
g E (e) !!UUT ; - i60 to 100% ;Repeat 038(c) but with UUT power switch sct b [
{ : ' MET i Eof fsd to ANT. . :
; ; (t) iUUT E - I - 'Qet UUT power switch OFF and disconnect ! E
g z ; ; { ‘roower meter assy. from UUT T/R socket (i.c. i
' ; ' ! ppen circuit termination). [
‘ ’ (g) gg}?}ER - E(zg 20% ::Repeat 038(c) and check the output power :
: ; fw meter indication as a percentage of fud. 3
: ' (n) ‘UUT - . - Set UUT power switch OFF. Connect a short : [
! ; %circuit BNC connector to the UUT T/R socket. }
E (i) +uuT - NGT 20% fRepeat 038(c) in ANT mode only. Check the ! [
' { : FSd )output power meter indication as a pcrcentagle -
' : of fsd. f [
. (3) .uur - - Set UUT power switch OFF. Reconnect power |
‘ . ‘ ' meter assy. in place of short circuit BNC :
i ' : _ K ‘connector at T/R socket. :
‘ Px CURRENT CONSUMPTION (HP) ’
;040 (a) T;UUT L=y - Bet UUT frequency to 2.5 MHz. i
'; t (b) '!INT. o= - Depress "Press to Test' button. }
P e |
¢ : (c) tuur ¢ - - et UUT power switch to HP.
i ;(a) iDw 100V 23.92Vto Rdjust PSU to give @ DVM indication of 24V.
: : ! : ‘24.08V ;
"’ ; (e) EAVO : 10 INGT 2.5 pfter an interval of at least 5 seconds from
i { § t switch-on.
! ! (£) ‘uur ; - - Set UUT power switch OFF.
? L (g) b b - REPEAT 040(c) to (f) at UUT frequencies of:-
P ‘ “i || |40, 65, 100, 16.0 and 250tz

Page 10
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2ﬁi? STEP | UNTT | RANGE | TTMTTS INSTRUCTIONS
Tx CURRENT CONSUMPTION (LP)
042 (a) Uyt - - Set UUT frequency to 25.0 MHz.
(b) INT. - - Depreés "Press to Test' button.
CON.
(c) uuT - - Set UUT power switch to LP.

; . i
\ (a) ! Dvi | 100v [23.92V to [Adjust PSU to give a DVM indication of 24v.i
[ 24.08V !

! (e) AVO 10A :NGT 1.1A |After an interval of at least 5 seconds
!

ifrom switch-on, check the 24 volt line
' .

| current.

i

i ! . i

(£) fwur | - - Set UUT power switch OFF. l
i

|

LINE VOLTAGE
I T

044 | (a) | INT.

: ' CON.

- Depress "Press to Test" button.

| 23.92YV to {Adjust PSU to give a DVM reading of 24V.
] i 24.08V
' ; : i
NOTE: 1In ﬁests 046 to 050 the Tx output is fed via the ATU to a dummy load.
! |
ATU OPERATION A
046 § (2) toUT | - - Connect the BNC link provided between T/R
:

! and INT TUNER sockets at the rear of the
H

!
DVM ; 100V

(v)

H
\
3
§
{

o ———, A,

{UUT. Connect the special 35 pF capacitor

. ke o e L ———_— Ty

! 3 ’box to the top socket on the l.h.s. of the
b ‘UUT ensuring also that the box earth tag is

[}
t .
é ! !attached to the UUT at the adjacent earth

____._
ey

connection. Terminate the open end of the

capacitor box with the 50 ohm load. Set
I UUT frequency to 2 Mz, LOAD switch to 5 and

| ATU range to A. |
(v) INT. - - Depress "Press to Test'" button.
CON.
(c) {uur | - |NLT 60% of [Switch UUT power switch to ANT and adjust
METER fsd TUNE and load controls for a maximum defleco

'
!
;
i

i tion on the UUT meter. Check meter deflec-

tion with reference to full scale deflectio%

[ et e o e s
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= ‘

™~ T b B 1
{3;?3} omEp | UNST lEANGE ET L BRI ; TRSTRUCTICNS g
046 | (a) | UUT - - iSet UUT power switch OFF and set frequency }
x(cont% ’ [ lto 29.9999 Mhz. ‘ E
? ! (e) 1 UUT - {NLT 60% of ;Repeat 046(c) at ATU band E. 3
; ! METER -fsd ‘
% ! (£) ! UUT - - §Set UUT power switch OFF.
AR A a
E 048 é (a) ! UUT | - g - iReplace 50 ohm load on 35 DpF capacitor box |
; ; § ; i lwith 10 ohm load. {
! (b) % INT.: - | - 1Depress "press to Teut' button. o
! ; i_CON.; ! '
; ; (c) % UUT - igLT 60% of ; SW1tch UUT. power switch to ANT and adjust i
é { iMETER% giSd ITUNE and load controls for a maximumn chlecj
E ; ; E tlon on the UUT meter. Check meter deflee-
! | ; - ' tlon with refercnce to iull scalc dcficctloa.
‘ ? (a) - wuT - - gSet UUT power switcih JHF and set frequency
; E i _ 1 ‘to 2 MHz. :
§ “(e) .uwUT , - NLT 60% of Repeat 048(c) at ATU band A. ;
N DN i B |
: s (£) uuT - - 'Set UUT power switch OFF. ;
L ‘ 5 - ‘
i 050 * (a) : UUT - ; - ‘Replace 10 ohm load on 35 pk capacitor box
: . Z -with 100 ohm load. »
f éjb) : ggg. - - Depress "Press to Test' button. Z
'_ : : ' ‘-
: (¢) 'UUT - - NLT 60% of Switch UUT power switch to ANT. and adjust

i
; ;
‘ {
| : :
@ jwr -
o
“(e) luur V-
: yETEnz
L (g) fuur Y-
] : i
: k ‘ .
_ VHF FILTER ATTENUATION
052 - (a) . INT. Lol

PON.z

fi. SR

;de TUNE control for a maximum deflecction on the

{UUT meter. Check meter deflection with

i %reference to full scale deflection. 5
; - QSet UUT power switch OFF and sct frequency i
f to 29.9999 Miz.
%LT 60% of \Repeat 050(c) at ATU band E. ?
ad .

? - Set UUT power switch OFi'. ;
f i

} | v

) - %Depress "Press to Tect button. i

Loiocuce b

[

. . . - ) | | |

[ o—

-

)
|
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STZP | UNIT ]RANGE LTATTS INSTRUCTIGONS
1
!

(cont)

]
[ os2 | (v) [uur
l 1) Remove the coaxial link between T/R arz

|

|

- - At the UUT:- ]
! |
E I | INT TUNER sockets. |
‘ : '2) Connect the‘lead from the hypertac plug s

at the Test Interface labelled 3IF G=X :
{

to the UUT INT TUNER socket.

Remove the 100 ohm load from the 35 rr

capacitor box. :

m

'4) Tonnect the Power Meter Assembly, via

|

| |
| ! ;

l

A9
S

i T-piece to the output of 35 pX capacizor

box.

5) Connect the Spectrum Analyser directly

} to the Power Meter Assembly via tne T-

piece.

T
VI

l NOTE: The above connections provide for supply of the RF Gen output to the
filter and monitoring the resulting signal after it has passed through

the ATU. The remainder of the receiver/transmitter is switched off.

. s o ea s

: ¢
(a) g INT.E

p 055 - - iDepress "Press to Test" button.

1 ’ ; ' oON. '

' g c(v) R L= 1 - ‘\djust RF Gen O/P to 1V emf at 29.9999 .
S e | |

) : i (c) - SPEC; - 0 dB REF. 'Tune UUT for a peak cn the Spectrum Analys<:
i . f ANAL?' LEVEL ‘and set to'Log Ref Level'on screen.
; " (a) yspx: - - 'djust the Spectrum Analyser to sweep from
; E ; ANAL; : 0 to 110 MHz.
? . ! ; ;NLT 26 dB [Maintaining the 1 volt output emf, swveep th<
3 | i ! EggZ§c§N RF Gen over the frequency range of 33 to 1C(
i ! g : ! NMdz. Check that any output on the Spectruc
| : i i Analyser over this Irequency range is NLT Zt
§ : 5 i 4B down on the reference level set in 0541(<
% | (&) lwor | - - Remove SIG GEN lead from UUT INT TUNER
l i E | socket.
| : i 2emove Power bMeter Lssembly from the 35 pX
i ! i capacitor box. Remove the 35 pF cap=zcitor
' l i box From the ATU output. Connect link *o
T/R socket.

Pege |

et
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=

1

e !

PEET | cmap | UNIT | BAZE
{

RS LD

INSTRUCTIIONS

VOLTAGE BREAKDOWN (TRANSMIT)

- . . '
- ——— AT NEA ———p—

0s8 | (a) i gutr | - -
i 1 {
! ‘ ' i
f (b) E INT.l - -
/ | CON. ! |
i {(c) LUUT 1 - (MAXINUM
i i ‘METER * ISTEADY
. i ! IREADING
i : ! e :
: | '3 ? ‘.
: (@) jvwr - -
‘ ’ (e) ;uUuT | - IMAINTAINS
i | .METER ISTEADY
‘ i : iSTATE
: | ; -READING
} ! : [
| SR

RECELVER SIGNAL TO NOISE MEASUREMENT°

e St s 74

Set UUT frequency to 2.8 MHz and ATU range

;switch to A. i

IDepress npress to Test" button.

:Set UUT power switch to AND and adjust TUNE |
;and LOAD controls for a maximum steady rcud4
=ing on UUT meter.

uet UUT power switch to HP.

icheck that the UUT meter maintaing a ot(ddy
l.,tate reJdlng.
,N B. An intermittent reading on the UUT
; meter indicates a voltage breukdown.
iSet UUT power switch OFF. Remove link Lromg
‘INT TUNER and T/R SOCKETS. Connect lecad !
Afrom hypertac plug at Test Interface markcd%
ISIC GEN to T/R socket at UUT. j

l 1
H . N
i

o s re v

060 : (a) - UUT -

f (b) - e -
: . CON.
t (c¢) ‘RPGEN. -
& SYNC
‘ ! ; f
] t (d) . RMS v
S P
‘ T
p ]
. i (e) I RF Lo
? ! GEN.
; : I
5 b (£) (mMS . -
5 [ VM
: .'
|
% UUT -

l -
{

T

0.8 aV at
1.998 MHz
+ 8 Hz

p—

i

-0 dB REF.

:DOWN ON
l060(a)

NLT 10. SdB%heck the reading of the AF output as indi-

sem mnawveasems 1
1

Set UUT to 2 MHz and SSB.

Depress "press to Test" button.

'Set RF Gen to give an outputl emf od 0.8 uV
at 1.998 MHz + 8 Hz. Ensurc CARRIIR 1s
‘switched ON.
Set UUT power switch to LP and vary GAIN to‘
gSLt AF output to 320 mV on the RMS VM. Noteg
;the dB reading. !
iSwitch the carricr of the R¥ Gen OFF. i
!

{

cated on RMS VM is NLT 10.5 dB down on valuei

noted in 060(d).
Set UUT power switch to OFF.

EEEERR AR B

L '
[ Sos—

L
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| TEST . ‘
T | s7ep | UNID | RANGE | LTOTES © INSTRUCTIONS
060 | (n) | - - - REPEAT TEST 060 AT UUT FREQUENCIES:-
(cont ! 5.5 AND 3.1 MHz (BAND 1) ’
3.1, 4.0 and 4.9 MHz (BAND 2)

4.9, 6.5 AND 7.7 MHz (BAND 3)

7.7, 10.0 AND 12.2 Mz (BAND 4)

12.2, 16.0 AND 19.1 MHz (BAND 5)

19.1, 25.0 AND 29.9 MHz (BAND 6)

AND SIGNAIL, GENERATOR FREQUENCIES:-
5.498 AND 3.098 MHz (BAND 1)

3.098, 3.998 AND 4.898 Mz (BAND 2)
4.898, 6.498 AND 7.698 MHz (BAND 3)
7.698; 9.998 AND 12.198 Mz (BAND 4)
12.198, 15.998 AND 19.098 MHz (BAND 5)
19.098, 24.998 AND 29.898 MHz (BAND 6)

(1) | si6 - l1uv at {Set RF Gen to give an output emf of 1AV at
998 MHz ‘ i ]
SYNC 8 Hz 1.998 MHz + 8 Hz and Synchroniser &t 1.996

MHz phase lock.

I
062 i (a) g VMi 3v | - Set AF VM to 3V range.
’

} (v) ; UUT - - Set UUT to LP, SSB and 2.0 MHz. Set GAIN
< i : )
1 | control fully clockwise.
! (c) g INT. | - - Depress press to Test" button.
{ i CON. i
E | (a) laF VM 3V NLT 0.89V Check the AF output level.
E (e) SIG - i av oat Set RF Gen for a phase locked frequency of
{ GEN 1.999 MHz
, .6 He 1.999 MHz‘i_B Hz.
UUT Set UUT mode switch to CW(N).
(£) AR WM 3y |WLT 0.89V [Check the AF output level. i
(g) | UUT - - Set UUT mode switch to AM. |
|
i (h) |RP GEN. - |5 aV at With RF Gen frequency set to 2.0 Miz set up
% SYNC 2.0 MHz
an AM output emf of 5 uv. Set mod. depth

AM 85%

to 85% 1 kHz.
(i) ar VM 3y LT 0.89V |Check the AF output level.
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l
1
l

1
|

3
[

r )| 3
e e | !
! wo | onap | UNET TN P 0 B i TLSTRUGTIONS
{062 | (5) [uur - - }Switch GUT to FREQ. CHECK, turnm GAIN control
(cont) ! Ito minimum. Disconnect lead from T/R sockedt.
! (k) WAF VM 300 mV 115 to ‘Check the reading on the AF VM.
! | 1V 1400 mV I
i ¢
! ! (1) r(uuT - - ISwitch UUT to cw(w). Switch the turret to
{ : 4 '
; f ! ? X !Range 6.
: ; | : : :
| i (m) AP VM 300 mVi115 to ‘Check the reading on the AF VIL.
{ ! r .1V 1400 mV ;
3 . H 14
s | t | ! !
: L . i :
{ PRESSEL CHARACTERISTICS ;
N { ! ' : :
} 065 () fuuT i - - |Switch the. turret tc Range 1.
: { ! i i ’ '
i i (v) ‘ INT. | - ? - iDepress "Press to Test" button.
! | | CON. § ! i
; b (e) ; DVM ! 10V {1.802V to [Check the SK A voltage reading on thc DVM.
: , i | :2.398V ‘
i i (@) - - -~ ‘Disconnect plug from SK A and connect to
: ' ‘ : !
! X ‘ ; SK B.
! ; : ‘ {
| ? i : : {
t ) H : ) !
i 066 I (a) ; INT.' - - iDepress "press to Test" button.
; ] i CON. ! ‘ ;
‘ (b) : DVM 100 mV NGT 29 mV iCheck the voltage reading on the DVM (as.
H ! : i .
! E : ‘(NGT 9.29 ;current equivalent 0.01 mA/hV).
1 { ' mA) :
067 : (a) . INT. -, - Depress "Press to Test™ button.
! . CON. ) ‘
: ¢ (b) }DVWM : 100V 32V ‘Adjust PSU to obtain an indication of 32
. i . B )
: ' : ‘volts on the DVM.
d : : : {
: : (c) ! DVM . 100V 123.92V to [Readjust ISU to obtain an indication of 24
{ I ; i24.08V volts on the DVM.

\ 1 ! ! !
| % (a) {DVM 100 mvNGT 29 mV Reselcct Test 066. Check the voltage on the:
t d d .
; ' é ; {(NG2A3'29 DVM ) (ensuring 32V input has
‘ i
\ ’ : i § jcaused no damage ) .

S R B i

t : ' i {

| REMOTE SUPPLY ! E

. 069 ! (a) i INT.l -t - Depress "Press to Test' button.

| ; tcon. | i

l l 1 | i

S A I NUUE ROy B _ o
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|
%
|

f

T
oF Lorae [unaT | maner | pars INSTRUCTICNS
069 | (b) | DVM | 100V JNLT 23.52V|Check the.voltage on the DVM (remote supzly
(cont at SK B pin C).
070 (a) INT. - - Depress "Press to Test" button.
i CON. (Placing 1 ohm between SK B pins C and E;.
E (b) i DVM 1V [NGT 198 nV|Wait for reading to stabilise and check e
| '(NG§A398 ivoltage reading on the DVM. (Check of
! : current through 1 ohm load across remote E
‘supply). f
|
BATTERY CHECK g
034 | (a) | uuT - - Switch UUT power switch to BATT. CHK. i
v (v) mwT. ! - - Depress ""Press to Test" button. i
i CON. | : ;
h (c) E DVM 2 100V i19.92V to Adjust PSU to give a DVM indication of 2C i
i ? 20.08V 5
l ‘ volts. :
i (d) UuT I - 19 to 21% |Check the front panel meter reading as a é
l | ‘ tsd percentage of fsd. !
i (e) i DVM ; 100V 31.92V to JAdjust PSU to give a DVM indication of 32 !
; § j 3208V volts. f
! (f) ; uuT g - NLT 70% §Check the front panel meter reading as a
: 3 j £sd gpercentage of fsd.
g (g) : DVM : 100V 323.92V to :Adjust PSU to give a DVM indication of 24
é : g A24’O8V gvoltsy
; (n) E uuT { - :30 to 50% 'Check the front panel meter reading as a
E i ‘ ide percentage of fsd.
‘ ' : i
133 } (a) g ENT.i - - Depress '"Press to Test'" button.
! i CON. l
% (v) i UsT i - - Set UUT power switch to OFF. Disconnect UUT
§ ] from Test Interface.
o
; i
XX , UUT - l - UUT should now be tested for sealing and

{
{
|
i
|
i
!
!

leakage by raising the internal pressure of
the unit to 35 kN/hz2 and checking for any

leaks (procedure as given for second line

servicing). ]

Issue 1
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GENERAL

[4

1. The front panel and chassis assembly (Unit 1) is a component part of

the receiver transmitter unit and has the following sub-assemblies located

on it:
(1) Turret assembly Unit 3
(2) Tuner RF (ATU) Unit 4
(3) Power supply Unit 5
(4) Mother panel Unit 6
| | R
| (5) Screen and can assemblies (Units 6a, 6b, 6¢/d, 6e)
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1. The front panel and chassis assembly (Unit 1) is a component part of

the receiver transmitter unit and has the following sub-assemblies located

on it:
(1) Turret assembly Unit 3
(2) Tuner RF (ATU) Unit 4
(3) Power supply Unit 5
(4) Mother panel _ Unit 6
(5) Screen and can assemblies (Units 6a, 6b, 6c/d, 6e)
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sine-waveform is effectively removed when pin 3 of the unit is taken from OV

to'a positive potential of between +0.6V and +2.GV.

POLICY
6. The tests in this section include instructions to adjust internal poten-
tiometers, wire links, etc. These instructions must be used with discretion

as follows:

(1) Such an instruction should initially be interpreted as an instruc-
tion to check that the required result is obtained without any adjust-

ments.

(2) Such an instruction should be obeyed in full only after a check as
in (1) has not provided a result within limits and only if a repair has
been carried out on the associated circuits. For example, receiver AGC

adjustments are not necessary if the transmitter circuits have been re-

paired.

7. Within the constraints indicated in para.6, all tests will be carried

out after repair.

8. Within the constrainst indicated in para.6, the tests can be used as an
aid to trouble shooting. Failure to obtain a result within limits must be
assumed as due to a fault condition and attempts to rectify this condition

! by adjustements should not be made.

9. There will be many, instances where a fault can be rectified b& replace-
ment of a component part of a unit without complete removal of the unit from
the Front Panel and Chassis Assembly. This should be done with discretion,
the test procedures given in this section only provide for re-alignment
adjustments of Units la, 6 and 6a to 6z, any other unit which requires re-
alignment adjustments should be removed and aligned in accordance with the
test procedures given in the section which covers that unit. In any case, a
unit which is removed for repair must satisfy all the tests given in the
section which covers that unit before it is fitted to the Front Panel and

Chassis Assembly.

NOTES: 1. It is preferred that a suspect synthesiser (Unit 9) be removed
from Unit 1 before any attempt is made to diagnose which of its

sub-assemblies may be a2t fault.
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2. The AT (Unit 4) is not checked by the procedures given in this
section. However the procedures given in the section which
covers this unit can be carried out without removing the unit

from the Front Panel and Chassis Assembly.

TESTING

Test equipment

10. The following items of special-to-purpose test equipment are required:
(1) Manual Interface Controller. Plessey Type TD4924A.
(2) Test Interface. Plessey Type TD50562A.
(3) Test Jig. .Plessey Type iJ841A.

(4) Junction Box (Plessey TDS0575A) to switch output of an AF

Generator between the test interface and an AF vo;tmeter.

11. The following items of proprietary test équipment are required:

Item DeSCriEtioﬁ
Avo A dc milliammeter for measuring currents in the ranges 100 to 170 mA

to an accuracy of + 1% fsd.
Suitable instrument: Avo Model 8X

DVM A digital voltmeter for measuring voltages in the range O to 0.5V,
20 to 33V with an accuracy of + 0.02% of reading or 0.005% fsd.
Suitable instrument: Solartron A203/204

RF VM An RF millivoltmeter having the following essential characteristics:

Frequency range 2 to 30 MHz
Voltage range 10 mV to 1V
Accuracy + 2% fsd

Suitable instrument: Marconi TF2604

RMS VM A true rms millivoltmeter having the following essential

characteristics:
Frequency range 100 Hz to 5 kHz
Voltage range 10 mV to 1V
Accuracy + 1% of fsd

Suitable instrument: Hewlett Packard 3400A
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Description

An audio frequency millivoltmeter having the following essential

characteristics:
Frequency 2 kHz
Voltage range 10 to 100 mV
Accuracy + 1% of fsd

Suitable instrument: Hewlett Packard  400E

An oscilloscope having the following essential characteristics:

Voltage range .1 to 10 V/cm to an accuracy of
: + 5% of reading ‘
Timebase range 0.1 to 100 mS/cm to .an accuracy ;

of + 5% of reading and 0.5 S/cm
to an accuracy of + 10% of read-

ing

The oscilloscope must have a long persistence itrace and
facilities for external triggering.

Suitable instrument: Solartron A100

A frequency counter for measuring frequencies in the range 2 to
32 MHz to an accuracy of i_1 count + 1 part in 107 and having a

facility for taking average readings over 10 seconds.
Suitable instrument: Racal 9024 Counter

An AF signal generator having the following essential characteristics:

Frequency 2 kHz with a setting accurahy of
+ 2% + 1Hz

Output voltage 50 to 100 mV (setting accuracy as
for AF millivoltmeter)

Outputs 600 ohms balanced and 1 ohm un-
balanced

Suitable instrument: Advance J3

An RF signal generator having the following essential characteristics:

Frequency range 2 to 30 MHz with a setting
accuracy of + 10 Hz

Modulation frequency range 70 Hz to 5 kHz with a setting
accuracy of + 10%

Modulation depth continuously variable to 100%
with a depth setting accuracy cf
+ 5%

Carrier output accuracy + 1 dB with 50 ohms load

Suitable instrument: Marconi TF2002B with
Marconi TF2170B synchronizer

A power supply unit to give 20 + 0.1V, 24 + 0.1V and 33 + 0.1V with
current limiting at 300 mA.
Suitable instrument: Farnell TSV70
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Preliminary ,

‘12. Connect the Test Jig (harness) to the test interface.
13. Connect the test interface to the manual interface controller.
14. At the manual interface controller:

(1) Set the DC MONITOR switch to EXT.

(2) set the test selection switches to GOO.

(3) Connect the AVO to the socket marked Avo.

(4) Connect the DVM to the socket marked DVM.

(5) Connect the RMS VM to the socket marked RMS v/V.

(6) Connect the CRO signal ihput to the socket marked CHO AMP A.

(7) Connect the CRO trigger input to thc socket marked CRO AMP TRIG.
(8) Co}xnect the COUNTER to the socket marked COUNTER.

(9) cConnect the junction box 1 ohm emf output to the socket marked
Jd P

(10) Connect the junction box 300 ohm emf balanced outputs to the

sockets marked 2 and 5 respectively.
(11) Connect the RF GEN to the socket marked SG1.

15. At the junction box inputs, connect the AF GEN outputs to the inpute of
the junction box. Connect the AF VM to the junction box socket marked AF

v/v.

16. Connect the RF VM to the special socket on the side of the test inter-

face.

17. Connect the PSU to the manual interface controller EXT B connector.
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18. At the unit under test (UUT), mount the mother panel in the servicing

position (refer to assembly/disassembly procedures). Disconncct the lini

between TPG and TPH on Unit 6.
19. Load the UUT into the test jig and connect:
(1) Harmess multiway connectors to 1SK1, 1SK2 and 15K3 on

(2) Harness probes to TPG, TPH and pin 24, all on UUT Unit

UUT.

6.

20. Switch on the mains supply to all test instruments where appropriate.

.Test procedures

Carry out the test procedures given on the following pages.

Yotss relating to test procedures

1. For each test of transmitter circuits, the UUT is set to transmit

condition by an interface connection to the UUT pressel line.

2. The test interface includes a circuit which oscillates

the speech

input from the AF GEN to the transmitter between a high level and
a low level. This is to test the VOGAD device; the CRO trigger is

taken from the pulsing circuit.

3. The AF GZN output is routed to the transmitter speech input at tne
UUT 1SK3 pins 4 dnd 5 when the junction box switch is set to NORMAL
OUTRUT. If this switch is set to 300 OHM EMF, the AF VM is connec-

ted to the AF GEN output.

4. For the majority of tests, the title of the test, as given in the
procedures, together with the UUT switch settings, indicates the

nature of the test. Clarifying comments are included at various

points and various general comments are given in note 5 below.

respect of particular tests:

In

(1) Test 016/018. This is to check that switch from Rx to Tx mode

will not occur if the unit is set to FREQ.CHECK.

connected to the +6V Tx rail for this test.

Issue 1
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(2) Test 021. This is to check the pressel delay circuit. The
| +24V Ix rail is displayed at the CRO and the delay between
releasing the pressel and switching off this rail is checked

on CW mode and or AM mode.

5. The general employment of the test instruments is as follows:

(1) Avo and DVM. To measure 24V line current and voltage respect-

ively.

(2) Counter. To measure VFO output frequency (at pin 24 of Unit 6).

(3) RF VM. Is used to measure either:
(a) Receiver IF level (at Unit 6 TPh) on receiver tests or

(b) Transmitter RF output level—(at UUT 1SK2/A1) on trans-

mitter tesfs.

(4) RMS VM. Is used to measure the UUT audio output (at UUT 1SK3
' pin 2).

(5) RF GEN. Is used to provide the receiver RF input (at UUT
1SK1/A1).

6. All loading units for the UUT and test instruments are built into

the test interface.“

-
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' 630/HA/37601
5;1-;1' STEP | UNIT | RANGE | LDMTTS INSTRUCTIONS
000 | (a) |INT. - - Depress "Press to Test" button.
CON.
(b) {uur - - Set frequency to 2.2222 MHz (see note below]
and mode to AM. Set to LP and turn GAIN
. fully anticlockwise.
(c) |AvO [250 ma| - Set AVO to 250 mA dc range.
(a) |ove  hoov de - [Set DVM to 100V dc range. i
(e) |mMs 1v - Set RMS VM to 1V range. i
VM .
(f) DOUNTER - - Set counter to take average over 10 sec on
MHz range.
(g) |RF VM|100 mv - Set RF VM to 100 mV range.
(n) {cro - - Set CRO to maximum voltage range.
(1) |ar - - Set AF Gen to minimum output level.
GEN. .
(i) [psu - - Set PSU to minimum output.
(x) {rF - - Set RF Gen to minimum output level.
GEN.
(1) - - - Set switch on junction box to NORMAL OUTFUT
NOTE: All instructions 'to set the UUT frequency must be taken to include
setting the FREQUENCY RANGE switch to the appropriate band. !
|ser suPPLY vorTAGE _ | '
002 | (a) lmve. | - | Depress "Press to Test" button. |
CON.
(v) |psu =~ }23.78V to |Increase PSU output to give 24V- on DVM.
DVM | 100V {24.22V
(c) |avo 1A {110 to Check 24V line current.
160 mA
004 | (a) }jInT. - - Depress "Press to Test" button.
CON.
(v) |DvM - |23.78V to |Readjust PSU for 24V on DVM.
24.22v .
SYNTHESISER LOGIC (VFO OUTPUT)
008 | (a) ggg - - Depress "Press to Test" button.

Issue 1 Page 9
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T | srep | UNDT | EaNas | iarTs INSTRUCTIONS
008 ) (v) - - - Refer to table 1 and for each of check Nos.
(cont) 1 to 11: |
(1) Set UUT frequency, range and mode
switches as given.
(ii) Check that the counter reading, when
averaged over 10 sec, is within the limits
given.
(iii) Set the gate time on counter to 1
isec and check that the difference between ;
successive readings is NGT + 8 Hz.
Table 1
UUT switch settings
Check Freduency Range | Mode Counter ?;gging Limits
MHz
1 02.2222 1 AM 3;972202 to 3.972198
! 2 03.3333 2 AM 5.083303 to 5.08329
3 05.5555 3 AM | 7.305505 to 7.305495
4 10.0000 4 AM 11.750010 to 11.749990 i
5 11.111 4 AM | 12.861111 to 12.861089
- 6 14.4444 5 AM | 16.194414 to 16.194386
; 7 | 26.6666 | 6 | aM |28.416626 to 28.41657 !
! 8 | 277777 | 6 | MM |29.527728 to 29.527672
! 9 28.8888 6 AM | 30.638828 to 30.638772
| 10 | 29.9999 | 6 | AM |31.749929 to 31.749871
i 11 29.9999 | 6 |cw(W)[ 31.749929 to 31.749871
! A UUT - - Set UUT to SSB, 2.0000 MHz.
l i B |RMS VM v - Set RMS VM to 1V range.
c RFG1 - - Set RFG1 to 2 uV emf at 1.998 MHz.
D RMS VM 1V |314 to 326 {Adjust UUT GAIN control to give 320 mV on
| 2Zf§° 9B IpM5 VM. Note EMS VM dB reading.
S S S — -1 -
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?

TPST <MY b A o W N

No. STEP | UNIT | RANGE | LIMITS INSTRUCTIONS

008 E |RFG1 - - Increase RFG1 output to 100 mV emf and
(cont] '

IMESW% 10V |NGT 4.8 dB|check that the RMS VM dB reading is NGT
than 008D |, g 4B different from that noted in 0O8D.

F |RFG1 - - Set RFG1 output to 5 uV emf at 2.0000 MHz
modulated at 1 kHz to 85%.
G - - - Repeat 008D and E.

NOTE: The remainder of test 008 will be carried out only if incorrect results
are obtained in OO08A-G and only if a repair has been carried out.

[ |

AGC PRELIMINARY SETTING UP ‘
(x) [vuT - - Remove links on Unit 6a (see table 2). Set

R2 and R4 on Unit 6b both fully anticlock-

wise. Set UUT to AM and set frequency con-
trols to 2.0000 MHz. Set GAIN control
fully clockwise. Connect RF VM to TPH.

(y) |RF - - Set RF Gen to 2.0000 MHz at 1.0 uV emf.
GEN.
(z) juur L - Adjust L2 and L3 in Unit 6a for maximum out+

RF VM{100 mV|27 to 48m¥ put on RF VM. Fit links to Unit 6a (table
2) according to RF VM reading. Then check
! that reading is within limits of 27 to

! : 48 mV.

Table 2 — Unit 6a links

RF VM reading | Link Unit 6a pins
3.4 to 6.0 mV 6 to 7

6.4 to 8.6 mV 6 to 8

9.4 to 11.4 mV 6 to 9

12.6 to 19.4 mV 7 to 10

20.6 to 24.4 mV 6 to 10

27 to 48 mV None
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: y — —
' =T ; STEP | UNIT { RANGE | LoTTS INSTRUCTIONS '
AGC LEVEL SSB
008 '(aa) RS vM[ 1V - Set RMS VM to 1V range.
(°°nt1 (ab) fuuT - - Set UUT to SSB. é
! !(aC) ggN - - Set RF Gen to 1V enf at 1.9% M‘Hz. i
g i(ad) 1msvrvr,. 1V {1.00v Adjust RS on Unit 6b to give 1V on the RMS- :
? ; : ; VM. ' f
f(ee) IR 1 - 1 _ lset BP Gen to 2V enf at 1.993 Miz. |
; ! ORN. | | '
' i (af) lour - 1312 to  iAdjust GAIN control on UUT to give 320 mv
E - s o %g £me)j°n RMS VM.-
| (sg) fuuT - - ]Adjust R4 on Unit 6b to reducc HMS VM read- -
! RS 1V }-3 dB ling by 3 dB. Adjust UUT GAIN control to _,
,: g ! 0 a8 gresét level to O dB ref. ;
g I(ah) IRP - - ;Increase RF Gen output to 100 mV emf and ;
f ; i;ﬁ:;m; ov Iy 7 _‘check the difference beiween the reading on?
: [ ; , ‘ GT 4.8 dB'the dB scale and the reference taken in (af)
; £ ! [ {on RMS VM.
| AGC LEVEL AM ; ; ,»
| : (a1) |RE ; - - !Reduce RF Gen output to 5 uV cnf at 2. 0000
; gGEN° ! 1MHz modulated at 1 kHz to 85%.
Fa) iwr © - | = jSwitch UUT to AM and set GAIN to maximum. |
: 'RMS VM, 1V ?1.oc3v jAdjust R11 on Unit 6b to give 1V on IMS VM. :
'(ak) RF E - - Increase RF Gen output to 10 uV emf. '
! ;GEN. 1 ' : ;
;(al) uuT é v ;314 to ;Adjust GAIN control on UUT to give 320 mV i
‘ RMS wﬁ 1v ?gsdgvref) on FMS VM.
(am) jour 1+ - - Adjust R2 on Unit 6b to reducc RMS VM rcad-
Rmsvm{ 1V |-3 dB ing by 3 dB. Adjust UUT GAIN control to i
reset level to O dB ref. .
(an) |RF - - Set RF Gen to 10 uV emf and 1 kHz modulatmri
GEN. depth to 304. §
(a0) fuuT - - Adjust GAIN control on UUT to give O dB on |
| RS M 1v jo dB RMS VM.
; !
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! i

i

N - e ot S— . & o

(g) :

(n)
(i) !
(i)

(k)
(1)

iRMSVM5

RF
GEN.

UuUT '
RMS VM!

juuT

GEN.
RMS VM

'SIGNAL TO NOISE RATIO CW(W)

!
i.
]

1w

—— e e pmmes .

1V

L1V

i :
iSet UUT to 25 MHz and CW(W). :

314 to
326 mV
(0 @B ref)

NLT 10.5 dB
Below 012

(i)

TO NOISE RATIO Cw(N)

(m) Ff
EN.

T — = 1
g gsrap UNIT iRANGE LIMITS INSTRUCTIONS
L :
I 008 f(ap) RF - - Increase RF Gen dutput to 100 mv. g
{(cont% GEN. |
; i (aq) {RMS VM| 10V [NGT 4.8 aBlCheck the reading on RMS VM ic NGT 4.8 dB |
; 4 above 008(ao).’ i
L
:RECEIVER SINSITIVITY AND GAIN CONTROL é
g 012 | (a) éRF Pl - Set RP Gen to 24.998 Miz at 1 AV emt. :
: t i ;’G—EN. { q ‘
' ‘ ! (v) vt S - §SWitch UUT to SSB, frequency to 25 MHz and
g f E ; iGAIN to maximum.
. : ; (c) iINT. ? - - iDepress "Press to Test" button.
; CON. | i
? ; (a) ;RMSVME v lNLT 850 mV !Check reading on RMS VM. Note the reading
/ ; s ; (0 dB ref)gon the dB scale as a reference. |
: I (e) ?UUT Co- - ETurn GAIN control on UUT and ensure that it
I ‘ .RMS VM. 1w - %will continuously vary the output as read on
, ] ; E ; : ‘the RMS VM. Turn GAIN fully anticlockwis:.
%‘ : ; (£) fRMSVME - 142.5 to gBy changing down the range switch of thc E
{ . : ;gZigwdg12 IRMs v (10 4B steps) check that the readingi
i ! i (d) 'is between 43 and 57 dB below the reference

ztaken in (4d).

{

{Set RF Gen to 24.998 MHz at 0.8 uV emf.

;Switch RMS VM to 1V range. . ;

Adjust GAIN on UUT to set the RMS VM indi- !
cator to the nearest dB marker to 320 mV.

Note the dB reading.

Switch off the carrier on RF Gen.

Check that the reading on the RMS VM is morﬁ
than 10.5 dB below the reference taken in
(3).

Switch on carrier at RF Gen (setting 0.8 uv |
emf at 24.999 MHz). ,
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H ! - B '
1 TEST i
! No ;STEP UNIT | RANGE | LIITS INSTRUCTIONS

012 { (n) JUUT - - Switch UUT to CW(N). Adjust GAIN on UUT to
(cont} RMS VM 1V 314 to set the RMS VM indicator to the nearest dB

?§6d§vref) marker to 320 mV. Note dB recading. !

{ (o) IrF - - Switch off carrier at RF Gen.
[ " 'GEN. I
! . (p) ‘RMS VM; O.1VNLT 17.5 dBiCheck that the reading on the RMS VM iu mordg
' ! . . ", :
] ! ’ : Below (():5 than 17.5 dB below the reference taken in
: i . {
5 [ ! ; {(n). (If necessary change range on WMS VM).|

'SIGNAL TO NOISE RATIO AM| i

s

§ ) H ) i . .
l [ (q) imP foo- - :Switch on carrier at RF Gen (frequency set
| (GEN. ! | i ’ |
: | prs . l ;0 25.000 MHz). Set RF Gen output to 3.3 uVi
r L4
f l[ . jemf, modulated at 1 kHz to a depth ot 30¢.
. 4 )
E I (r) ‘UUT t - - ‘ijitch UUT to AM mode and frequency to 25
f f imMs v, 1V !314 to tMHz. Adjust UUT GAIN to set the RMS VM
| ' 26 : '
i a '.‘ ?0 dgvref) ;j_ndicatOr to the nearest dB marker to 320 mV.
+ (s) i 3 - - ‘Switch off modulation at RF Gen.
; IGEN. ! ! | !
S . !
! (t) imMS VM, - INLT 10.5dB{Check that the reading on the RMS VM i morci
i : ; Below %5 {than 10.5 dB below the reference taken in
i VIR

. i{(x). ;

[}
¢
i

FREQUENCY LOCK INDICATION

| @y wor - - P jSet GAIN on UUT fully anticlockwive. fwitch
, : | l ' UUT to a frequency outside the limits ot thc:
! : X t (FREQUENCY RANGE switch. Check that the
.' ' " ) phase lock alam sounds. ;
| (v) |msvil 1V {110 mV to |Check reading on TS VM. ‘
| i f 440 mv ]
FREQUENCY CHECK FACILITY i
(w) |RF - - Set RF Gen to 1.999 MHz at 25 mV cmf. j
, GEN. ;
(x) juur - - Switch UUT to FREQ.CHK. Adjust GAIN control

{
fully anticlockwise. )

(y) |=Ms WM 1V }110 mV to [Note reading on RMS VM. Set UUT to 2.0 Miz !
440 mV and CW(N). s

(z) |MsvMf v } - Adjust GAIN control to give same reading as '
::[\'Af'):' -:

| 5 at 012(v). ]
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{BATTERY VOLTAGE INDICATION

} 013 |
! !
f

— -

et e S g e p———
v e pr—r—

—— .

(2)
(v)

(c)
(a)

'wur

i
{INT.
gCON.

iDVM
!UUT

|
!
{
f
!
|
]
|
|
;
3
|

———

{
.*SSB DRIVE LEVEL

100V }19.92 to
20.08V

- |20% fsd

100V 123.92 to
24.08V

- {30% to 60%

fsd

100V {31.92 to
32-08V

!fsd
100V i23.78 to
24.

?
i
{24.20v
i

-

—

! .
- 170% to 100ﬂ'Check that the front panel meter indicates |

note causing the RMS VM needle to fluctuate.!

Adjust Freq. of RF Gen a small amount it

630/HA/37601
! TEST ] . B ) i I
: Wo— 1 STEP § UNIT | RANGE | LIMITS INSTRUCTIONS
1 al .
! )
E 012 | (aa) fuut - - Switch UUT to FREQ. CHECK. i
{(cont (ab) |RMS VM v - Check that there is a low frequency beat '
¢
!

necessary.

1
!
!
1
1
i
0
3
i
]
!

iSwitch UUT to BATTERY CHECK.

’Depress "Press to Test" button.
Adjust PSU to give 20V on DVM. :

Adjust R4 on mother panel (Unit 6) to set !
the front panel meter indicator exactly on j
the first calibration point from zero. (20%
fsd). é
iAdjust power supply to give 24V on DVM. i

Check that the front panel meter indicates i

between 30% and 60% of full scale.
tAdjust power supply to give 32V on DVM.

gbetween 70 and 100% of full scale.
fAdjust power supply to give 24V on DVM.

- — o
s —— e,

- ——— e

014 | (a) luur - - Switch UUT to SSB, LP, 2.000 MHz. !
(b) [RF VM[100 mV - Set RF VM to 100 mV range and refit to side |

of INTERFACE. Remove probe from pin 24 of ;

UUT Unit 6. g

(c¢) !INT. - - Depress "Press to Test" button. i

P !

CON. i

i

' (@) t - - - Set switch on Junction Box to '300 OHM EME' !
i position. f

i { §
— i 3
Page 15
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l .9 to 11 and pin 10 to 12. Note KF VM read- :

% mTCim } i o

' Wo, | CTEP | UNIT | RANGE | LIMITS INSTRUCTIONS E

- )

014 | (e) AFGEN] - [2.000 kHz |Set AF Gen to 2 kHz and level to 29 mV on |

ont

(con { AF VM AF VM. t

f(e) | - - - Set switch on Junction Box to NORMAL OUTPUT ]

E position. {

; ' (g) ﬁF VM {100 mV 142 to 58mVIIf RF VM indication is outside limits, then -

E i (0 dB ref) at Unit 6e, replace links with links to pin |
i

|
'ing, refer to table 3 and adjust Unit € i

et ——a s me . e

links accordingly. Check and note final

—e—— b —. - . e—— e

;reading on RF VM.

Table 3 ~ Unit 6e links

R Y P UUR U —

RF VM reading Link Unit 6e pins

19.6 to 26.4 mV | & to 10 and 10 to 12
29 to 38 mV|9 to 10 and 11 to 13 ,
42 to 58 mV |No change | '
62 to82 mV)|9 to 11, 8 to 10 and 10 to 12
86 to 104 mV]|9 to 11, 8 to 10 and 10 to 12 '

Cpw e g

‘cW (W) DRIVE LEVEL i : o

: (h) vUT - - Switch UUT to CW(W), LP.
. , |
: (1) RF VM 1100 mV -1.8 to Adjust R15 on Unit l1a to give ' VIi reading -
, ' : ~1.9 dB . =
‘ i ! i ‘Below 014 :-1.6 to -1.9 dB below 014(g).
.CW_(N) DRIVE LEVEL : (e) : . ;
: . i T .
: ¢ (3) wur - % - ISwitch UUT to CW(N), LP.

: (k) %F VM {100 mV Mithin 3.2 Y“heck RF VM reading with respect to recult

E { 4B of %;; %t 014(1).

|AM DRIVE LEVEL

——

; . ; |

| (1) bur - - witch UUT to AN. Set hj on Unit 6d fully ;
% _ i ! ticlockwise. "
: t(m) CRO - [ - et CRO timebase to 1 mS/cm and voltage range
b . o

I i ; ' ko 50 mV/cm. Set to internal trigger, AC.

S N =
L ; L , =
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e pn e p—v-
- .-
e ettt cam o e
e v aas o

- —— e ma. -

(o)

. ——— emp—— -

P

(®) Em

L i
FREQUENCY CHECK Tx LOW LEVEL

o A i e e e e ey A e

, 016 ! (a) IINT.

meam

ST | orep | UNIT | RANGE | LTAITS INSTRUCTIONS

014 | (n) puT - - Adjust R3 on Unit 6d for a modulation depth
(cont) of 85% by adjusting the Y expansion control

0.64 cm cm. (Note that R3 will have two apparent

on the CRO, so that the waveform covers the
full 8 cm of screen height, and setting the
trough amplitude using R3 to less than 0.64

e e e A

correct settings. The first of these from

Ifully anticlockwise is the correct setting)j
iSet UUT to SSB.

;Set the Y expansion to CAL and note the

. pealc-to-peak amplitude of the waveform. ;
Switch UUT to AM and adjust K8 on Unit 6d

to set the peak-to-peak amplitude to the

‘same level as in (o).

‘Depress '"Press to Test" button.

T, A . A s it . Nt | 4 . o Pl Al i PNt

! ‘con. ! ; .
: { . s
? P (b) wur o - - Switch UUT to FREQ. CHK.
f : : ! :
foig | (a) oy | v - {Set DVM to 1V range. !
i (b) wuT . - - sSet UUT to Transmit.
N : i
Po(e) INT. 0 -y - ‘Depress "Press to Test" button.
i i {CON. | 0 ; A
. H ! i H .
i ; (d) iDvM | 1V INGT 0.499ViCheck DVM reading (6V Tx line at Unit 6 pin
' , : ) i ; i
: f : : 111). ;
o i |
|
SIDETONE LEVEL AM
020 [ (a) | - - - Set switch on junction box to 300 okm EMF
; i f position. Switch UUT to AM. ;
‘ .
' | (b) |aPeEN| - - Set AF Gen to 2 kHz and set output to 17.5
' AP VM| 30 mV - mV as read on the AF VM. ;
() { - - - Set switch on junction box to NORMAL OUTPUT :
3
| position. '
(d) {RMS v - Switch RMS VM to 1V range.
v

Issue 1
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MO A ‘I lr i B B
e, STEP | UNIT | RANGE | LIuITS INSTRUCTIONS f
o | .
j 020 { (e) [INT. [ - - Depress "Press to Test" button. o
f(cont) CoN. | 5
. _ i
t ¢ (£) ,RMSVM, 1V 280 mV to ICheck reading on RMS VM. ;
|SLDETONE LEVEL CW(W) |
. (&) KUUT ' - - jSwitch UUT to CW(W). _ ;
: + (h) 'RMS VM!100 mV 146 to 100 !Switch RMS VI to 100 mV range and check f
i : : ang :
: ! 3 ) mV : . :
: B : ! 1 jreading. :
: : ! { ' ’ :
1 ! H
iCW_BREAK IN: : i .
1021 ! (a) ckRo .100 oS/ - ‘Set CRO to.external trigger, dc, +ve, aud
) | } i cm i ' .
: !. ! HoV/om | -Set timebase to 100 mS/cm. Sct voltagc
; { : f ‘range to 10V/cm dc.
{ i (b) f,UUT Co- - © Switch UUT to cw(w).
) ! (c) INT. | - . - Depress "Press to Test'" button.
i CON. § .
! , (d) RO © - 263 to 712 Check the time taken betore the 24V de level
‘ . . ! mS ‘switches off.on CRO. :
i (6) 1NT. - - :Set the Int Controller to TEST 00 and wit
} CON. : c -th¢ CRO timebasc to 5 mS/cn.
1 : CRO ' f
- p(£) wur © - 1 - iSwitch UUT to AM. _
- {g) 1INT. - - Set the Int Controller to TEST 021 and press
! CON. . : the "Press to Tect" button. .
' (h) CRO . - NGT‘23.7umS'Check the time taken before the 24V de level,
' i ; switches off on CRO.
©022 i (a) iINT. | - - 'Depress "Press to Test" button.
i ICON. i
: {Unload UUT from test jig. Replace link

{
between TPG and TPH on Unit 6. Replace Unit

—
—— .
* — e ——— ..

6 in normal operating position.

—-————
- s e

B Yy U RV O

oo e ey v b e W v —— = c———— -

- a——
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Calibration of temperature controlled reference oscillator (Unit 8)

22. It is suggested that calibration of Unit 8 be carried out at specified

intervals. The following are recommended:
(1) Six monthly intervals (Unit 8 assembled into Unit 1).

(2) Upon assembly into Unit 1 if interval since last calibration

exceeds three months.

23. Por the éalibration, the front panel and chassis assembly should be
connected to a“ 24V supply, be operated in the transmit mode and have a counter

connected to monitor the RF output at 1SK2 pin Al. This can be done either

" by:

(a) Malking the indicated connections, (including pressel switch between
15K3 pins 3 and 7) or

(b) By calibrating as part of Unit 1 testing, in which case, it is
only necessary to connect the counter to the special socket on the side
of the test interface (in place of the RF VM), and, at the manual inter-

face controller, select test number 014 and depress the Press to Test

button.

24. Whichever connections are employed, proceed as follows:

- (1) Carry out the calibration at normal room tempe rature (20% i_SOC).

(2) sSet UUT to CW(W), frequency to 10.00000 MHz and wait at least 20

minutes.

(3) Set the counter to gating time 10 secs and check that the counter
reading is within 10 Hz of 10.00000 MHz, allowing for the calibration

information given on Unit 8 and the Front Panel labels (see note).

NOTES: 1. The Unit 8 and Front Panel labels record the last three
digits of the counter reading appropriate to three separate

temperatures. Hence, the counter reading required at the

ambient temperature can be extrapolated.

Issue 1 Page 19
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2. When Unit 8 is replaced, the label on the front panel must
be changed to agree with the calibration data given on Unit
8 label.

(4) If the counter reading is not within limits, remove the screw plug
on Unit 8 and adjust the trimmer resistor to obtain the correct frequency.
Replace the screw plug and strike off the appropriate section of the

recalibration label on the front panel casting to indicate date of re-

calibration.

Issue 1

Page 20



Issue

Cct.Ref.

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11l
R12
R13
R14
R15

Ci

c2,C3
C4

C5

L1

D4
D1,2,3,5,6
ML1

FS1

COMPONENTS LIST FOR

PANEL, ELECTRONIC CIRCUIT (Unit 6)
419/1/24982 (see Figure 3)

Description

Resistors
10 kohm
10 kohm

3.9 kohm

2 konm 107 variable 0.5w

3.9 kohm 57

150 ohm + 57

180 ohm + 57

Not used

100 ohm + 5%

1 kohm + 57
510 kohm + 5%
10 kohm + 5%
5.6 kohm + 5%
4.7 kohm + 5%
1 kohm + 52

SZ
57

oy
s

|+ +l+]+]+

Capacitors

180uF + 10Z 6v
68nF +807 -20Z 50v

180uF + 10Z 6v electrolytic

68nF +80% -20% SOv

Inductors

Inductor 180uH

Semi-conductor devices

Not used
Diode, CV7367
Integrated circuit CN497T

Miscellaneous
Relay

630/HA/37601

Reference No.

403/4/78126/073
403/4/78126/073
403/4/78126/063
404/9/05032/004
403/4/78126/029
403/4/78126/029
403/4/78126/031

403/4/78126/0C25
403/4/78126/049
403/4/78127/114
403/4/78126/073
403/4/78126/067
403/4/78126/065
403/4/78126/049

402/4/98049/006
400/9/19084/098
402/4/98049/006
400/9/19084/098

406/8/08470/027

'990/4/00107/367

446/6/00429

507/9/05095
(or 507/9/38041)

Indicator, elapsed time (E.T.I.) 434/9/94315
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THIRD LINE SERVICING

OF
FILTER UNIT 419/1/24970
(UNIT 1a)
CONTENTS
Para.
Description ... e “ee eea oo .o cee eeas . 1
Y Testing
' Test equipment ... oes vee e ces ces “ee .ee 3
1K Hz Filter .ee  eve  coe eae eeeeesaen '
Relay protection circuit ... ... ... cen cee eee
Components list - .en .o .es oes .o .o 16
ILLUSTRATIONS
Fig. Page
1 1 k Hz filter (Unit 1a) - circuit diagram 7"
2 1 k Hz filter (Unit 1a) - component layout cee e 9
2 DESCRIPTION
which

1. - The Filter Unit (unit 1a) is a panel, electronic circuit (pec),

. is a component part of the transmitter receiver and is normally located on
| © the Front Panel and Chassis Assembly (Unit 1).

2. With reference to the circuit diagram in fig.1., Unit 1a provides

’

the following:

(1) TR4, TR5, TR2 and associated components function as a filter which
accepts a 1 k Hz input square wave of 100 mV peak-to-peak and shapes
this waveform to provide two 1 k Hz sine wave outputs, one 50 mV peak-

to-peak and the other variable up to 50 mV peak-to-peak.

Page 1
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P

(2)  surge protection of an external relay is provided by transistor

TR3 (in parallel with the relay coil) and transistor TR1 (in paraliel

With the relay contacts). 1ue relay drive signal operates TR3, thereby
switching TR1. Since the transistors operate more rapidly than the

relay, TR1 takes the initial surge and thereby protects the relay contacts.
The maximum Surge current is 4.5 ma.

(3) L2/C2 provides decoupling of the +6V suppiy for the VFO and L1
provides suppression for the +6V Supply to certain Rx-and Tx circuits.

Test equipment

3. The following items of test equipment are required:

Item Description
Sig. Gen Square wave genérator with frequency output 1 k Hz

+ 10%, output impedance less than 100 ohm and output
emf 100 mV peak-to-pealk. '

Suitable instrument: Advance Type H1 or AR generator
with pulse forming networik.

Avo To measure dc current up to SA with an accuracy of + 5%.
Suitable instrument: Avometer Model 8X.

CRO - OscilloscoPe to measure 1 k Hz of amplitude 50 mV p-p
‘ Suitable instrument: Solartron A100.

’

PSU A DC supply to provide +2.9V + 0.1V up to 10 ma
Suitable instrument: Farnell L30B

PSU B DC supply to provide +24V + 0.5V up to 5A.
Suitable instrument: Farnell 5V 70.

4. The following Components are required:

(1) Resistor 1 Kk ohm + 2% iw (ety 2)

Tsaie 1
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(2) Resistor 1.2 k ohm + 2% Sw
(3)  Resistor 5.3 ohm + 1% 120W
(4) Capacitor 470 n¥ + 20% (aty 2)

(5) single pole switch (24V, 54)

'kNOTE: Filter unit under test is termed UUT
{

b 1 k Hz filter

Connect the PSU A across UUT -pins 5(+ve) and 7 (~ve) !
£6. Connect Sig Gen output to UUT pin 6 (cable screen to pin 4 of UUT)

+ Connect 1 k ohm resistor and 470nF capacitor (in series) between UUT
s 3 and 4 (capacitor to pin 3). Similarly connect second 1 k ohm
esistor and 47CnF capacitor between UUT pins 14 and 4 (capacitor to pin 14).

Switch on supplies to test instruments and
(1)  Set PSU A output to 2.9V + 0.1V

(2) Set Sig. Gen output to 1 k Hz + 100 Hz at 100 mV p~p.
.'. ‘
(3) Connect CRO to monitor waveform across 1kohm load resistor

comnected via capacitor to pin 3.

(4) Check that the displayed waveform is sinusoidal, of frequency
-1 k Hz + 100 Hz and 50mV + 2mV p-p.

(5) Connect CRO to monitor waveform across 1 k ohm load resistor

connected via capacitor to pin 14.

(6) Repeat (4) but verify that the waveform amplitude is adjustable
"by R15 on UUT from a maximum of 50 mV + 2 mV p-p to approx. OV.

fie 1 _ ‘ " Page 3
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[ O

Relay protection circuit . - ,

|-

9.. . Connect PSU B +ve rail to UUT pins 11 and 13.

i

10. Connect AVO ~ve terminal to PSU B -ve rail.

11. Connect 5.3 ohm resistor between AVO +ve terminal and pin 10 of UUT.

12. Connect pin 12 of UUT via 1.2 k ohm resistor and test switch to
PSU B -ve rail. Open the switch.

ppipln

" 13. Switch on PSU B and set its output to 24V + 0.5V with current limit 5A.

-

¥ |

|14, Close the test switch and check that the AVO reading is between 4.0A

B
-

15. Open the test switch and check that the AVO reading is legs ihun 1 mA.

JOMPONENTS LIST

16. The principal component parts of the 1 k Hz filter are listed below and
the component layout is glven on Fig.2.

‘Cct Ref. Description Ref. No.
Resistors

R1 3.3 kolm + 5% 403/4/78126,/061
3.9 kohm + 5% 403/4/78126/063

R

R3 7.5 kohm + 5% 403/4/78126 /070

R4 16 kohm + 5% 403/4/78126 /078 L ]
R5 10 kohm + 5% "~ 403/4/78126/073 l _
R6 33 kolm + 5% 403/4/78126,/085 [

R7 68 ohm + 5% 403/4,/78126 /021 l
R8 2.2 kohm + 5% 403/4/78126 /057 B

R9 10 kohm + 5% 403/4/78126,/073% ‘I
R10 470 ohm + 5% 403/4/78126,/041 B

R11 1 kohm + 5% 403/4/78126 /049 —- .I_
R12 3.3 kolm + 5% 403/4/78126,/061 ~
R13, 14 10 kohm + 5% 403/4/78126 /073 -

R15 10 kom + 10% variable  408/9/05033/404 ~ l

+

8e 4 , Issue 1
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f Cot Ret. Description Ref. No. ‘
{ ‘ Cagacitoi"s - '
C1 82nF + 10% 100v 400/9/19083,/065
Cc2 4TuF + 204 6v electro- 402/4/98049/010
lytic

c3, C4 39nF + 10% 100v 400/9/19083 /061
c5 10nF + 80% -20% 100v 400/9/19084 /078
c6 68nF + 80% -20% 50v 400/9/19084 /098
c7 4.7nF + 10% 100v 400/9/19083,/041

Inductors
L1 Inductor R.F. 406,/8/11032,/004
L2 Inductor R.F. 406/9/08490,/033

Semi-conductors
TR1 Transistor 417/4/00247
TR2 Transistor _ 417/4/02027 /003
TR3, TR4 Transistor ' 417/4/00240
TRS Transistor CV7648 417/4/98681,/000
D1 Diode BAX 12 ' 415/4/05451
Jue 1 \ Page S/6
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Fig.2 1kHz filter (Unit la) —component layout
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THIRD LINE SERVICING

OF
REAR PANEL ASSEMBLY 630/1/37608
(UNIT 2)
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‘RODUCTION

The rear panel assembly (Unit 2) is a component part of the transmitter
‘elver unit and comprises a number of sub-assemblies which are all attached
j the rear panel casting.

The principal Sub-assemblies of the rear panel assembly are:

(1) Power Amplifier Unit 2a

(2) PA Switch and Filter Assembly which contains:

(a) Reflectometer Unit 2b‘
(b) PA Filter Assembly : Units 2c-2f
(3) rP Decoupling Unit Unit 2g
(4) VHF Filter | Unit 2h

This section of the manual provides information for the servicing of
rd line of the rear panel assembly as a whole. Only Unit 2a is detailed
this section, the remaining sub-assemblies (items 2(a), 2(b), 3 and 4 in
2.2 above) can each be independently tested at third line and are each

ailed in their own Sections in this part of the manual.

CTIONAL DESCRIPTION

The functions of the sub-aséemblies are:

(1) Power amplifier (Unit 2a)
Provides power amplification of the transmitter RF signal, with an

automatic level control (AIC) which maintains the transmitter output
power at the correct level to suit the conditions of load VSWR, battery
voltage, operating mode and demanded power. Information concerning

load VSWR ang output power is provided by the reflectometer.

(2) Reflectometer (Unit 2b)

This contains monitors which provide information concerning load

VSWR and output power,

E ‘ Issue 1




)
! . | 630/HA /37608

(3) PA filters (Units 2c to 2f)

The filters provide reduction of the harmonic content of the

transmitter output to below —40 dB with respect to the wanted signal.

(4) RP decoupling unit (Unit 2¢)

This unit is connected in series with the wiring to the two audio

sockets. It decouples spurious RF from the audio signal lines.

(5) VHF filter (Unit 2h)

'The unit is connected in circuit when the antenna tuning unit

(Unit 4) is in use; it provides reduction in the level of broadband
noise and spurious outputs in the range 33 MHz to 75 MHz by at least
25 dB.

DETAILED DESCRIPTION

General

5. The units, and various plug and socket connectors on the rear panel

- assembly are interconnected as shown in fig.1. Connectors 2PL1, 2PL2 and

. 2PL3 engage with corresponding connectors on the Front Panel and Chassis
Assembly (Unit 1) and provide all electrical connections between Units 1

'and 2. Sockets 2S5K5 and 2SK6 are located on the rear of Unit 2 and provide

connections to extefnal audio equibment. Sockets 25K7 and 25K8 are also

located on the rear of the unit, a 50 ohm RF source or load can be connected

directly to 25K7, otherwise the antenna tuning unit (Unit 4) is required and

the two sockets are connected by external link.

- NOTES: 1. Refer to figs.1 and 2 in the section for second line servicing
of the receiver/transmitter (Part 2 of this manual) for block

diagram and interconnection data relating to Unit 2.

2. Refer to the separate sections in this part of the manual for

detailed descriptions of Units 2b-2h.

Unit 2a

6. The power amplifier sub-assembly consists of a panel, electronic circuit
together with a connector (2PL2). Wire leads connect 2PL2 to the panel,

which contains RF power amplifiers, AIC generator and bias regulator circuits.

Issue 1 Page 3
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7. With reference to the circuit diagram in figure 2. The power amplifiers
consist of a class AB output stage (TR12/13), a class AB driver (TR6/7) and
three class A pre-amplifier stages (ML2, TR2 and TR3/4).

8. ML2, the first'pre—amplifier stage, is a silicon integrated circuit.
The RF input at pin 5 of ML2 is the main signal path and this same input at
pin 6 controls the bias level of the internal amplifier. A gain control
signal is applied from pin 11 of the ALC generator ML1 to pin 7 of ML2. The
amplified RF is taken from pin 3 of ML2 to the second pre-amplifier, TR2.

9. Bias for the driver stage is derived from the +6V supply by a "ring-of-
two" regulator circuit (TRS/TRS). The bias level is set by resistor R34. Simi-
larly, bias for the output stage is provided by the regulator TR9, TR10, TR11

and the bias level is set by resistor R43.

* NOTE: Transistors TR11, 12 and 13 are located on a heat sink which is

attached to the panel, electronic circuit.

10. The ALC generator MLI compares an AIC control signal, supplied to pin
22 of ML1 from Unit 2b, with a standing reference voltage developed across
an internal resistor chain and set by resistor R2. Since the control volt-
age is derived from the RF output and the AIC generator output controls the
gain of the first RF pre-amplifier, a loop is formed which automatically
maintains the peak-envelope-power at the appropriate level. The standing
reference voltage within ML1 ié modified, and the RF power level consequent-
ly reduced, when OV is applied either to pin 2 or pin 4 of the panel.

11. The AIC system has a rast attack time constant and a slow decay time
constant to provide suitable control of peak-envelope—-power without intro-
ducing excessive intermodulation. These time constants are provided by
various components connected to ML?2 and by TR1. The inputs OV LP, OV LA
and OV ANT TUNE are normally controlled by the power switch on the front

panel of the radio and select the time constants appropriate to the required

power level.

12. A delayed mean control limits the power output under single tone condi-
tions to approx. 4 dB below peak—-envelope-power to avoid excessive heat

dissipation and power consumption.

Page 4 Issue 1
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13. Overload protection is provided by a control voltage applied to pins 16
and 17 of ML1. This voltage is provided by two sources, TR14 emitter in

Unit 2a or via the panel pin 15 from Unit 2b. If either source causes the
control voltage to exceed a level of 4.5V, a gating circuit within ML1 over-
rides the normal AIC control and the control voltage applied from ML1 to MLZ

renders the first RF pre-amplifier inoperative.

14. The overload sensing circuit within Unit 2a operates as follows. The
voltage developed across R45 is the resultant of two anti-phase voltages,
one is derived from the RF output current flowing through the primary of
current transformer T5 and the other is derived from the RF output voltage

at transformer T4. When the load is correctly matched, the two voltages are

equal, the resultant across R45 is zero and a minimm output is obtained

from the emitter follower TR14. A mismatched load will result in an im-

balance of the two voltages, giving a resultant which increases with the

degree of mismatch.

TESTING

Test equipment

15. The

(1)

(2)

(3)

16. The

Item

Avo

Counter

Issue 1

following items of special-to-purpose test equipment are required:
Manual Interface Controller. Plessey Type TD4924A.
Test Interface. Plessey Type TDS0563A.

Test Jig. Plessey Type TJ840A.

’

following items of proprietary test equipment are required:

Description

A dc milliammeter for measuring currents in the range 10 milliamps
to 2 amps to an accuracy of + 1% of fsd.

Suitable instrument: Avo Universal Model 8

An electronic counter for measuring frequencies in the range 2 to
30 MHz to an accuracy of + 2 Haz.

Suitable instrument: Racal 9024 Counter

Page 5
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Item Description
RF Gen. An RF signal generator with the following essential characteristics:
Frequency to include 2 MHz to 30 MHz
Frequency setting accuracy + 10 kHz
Output voltage 20 uVvV to 200 mv
Output voltage accuracy + 1.2 dB
Output impedance 50 ohms

Suitable instrument: Marconi TF144H/4

bv A digital voltmeter with the following essential characteristics:
Range and accuracy 10V, 0.02% reading + 0.005% fsd
100V, + 0.025% reading + 0.005% fsd
Input impedance 10 kMohms on 0-10V scale

10 Mohms on 0-100V scale
Suitable instrument: Solartron A203/204

PM A power meter with the following essential characteristics:
Frequency to include 2 MHz to 30 MHz
Range . 0-50 watts
Accuracy : . + 5
VSWR 1.05 maximum

Suitable instrument: Bird Thruline Type 43 with plug-in Type SOH and
Load Type 808¢C

RF mV An RF millivoltmeter having the following essential characteristics:

Voltage and dB ranges 1v 2+10 dBmg
3v (+20 dBm _
. Frequency range to include 2.5 LHz to 30 MH-=
Accuracy + 1% of reading
+ 2% of fsd
Input impedance 50 ohms

> Suitable instrument: Marconi TF2604

Atten- A fixed value attenuator having the following essential character-

uator . .
istics:
Attenuation 30 dB + 1.2 dB
Power rating 30 watt
Input/output impedance 50 ohms

Suitable instrument: Ottowa Electronique OTT.70-1120-14

24V PSU A power supply with the following essential characteristics:

Stabilised voltage - 24V + 0.1V
- Current limit 500 mA to SA

Suitable instrument: Farnell TSV7O-Mic2
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Item Description .
6V PSU A power supply with the following essential characteristics:

Stabilised voltage 6V + 0.1V

Current limit 220 mA

Suitable instrument: Farnell L30B:L30DT

" Preliminarx

17. Connect the test jig to the test interface and connect the test inter—

s face to the manual interface controller.

18. At the manual- interface controller:

(1) Ensure that the DC MONITOR switch is set to EXT and that the test

selection switches are set to 000.
(2) Connect the Avo to the socket marked AVO.
(3) Connect the DVM to the socket marked DVM.

(4) Connect the RF Gen to the socket marked SG1.

19. Connect the counter to RF Gen normal output via a 10 dB attenuator.
20. Load the UUT (unit under test) into the jig and secure by means of the
clamps. Fit the two multiway connectors to 2PL1 and 2PL2 of the UUT.

Lvanect the power meter to socket T/R of the UUT.

1. At the UUT, remove the reflectameter cover. Adjust R43 and R34 on Unit
a fully anti-clockwise.

22. Fit the special wheel provided so that it fits over the end of the
Spindle projecting from the PA Filter casting. The range number selected
. appears opposite to the connector 2PL1. Select Range 1.

,;23. At the manual interface controller:

(1) Connect the 6V supply to the socket marked EXT A.

§sue 1 Page 7



630/HA/37608 ' o
(2) Connect the 24V supply to the socket marked EXT B. Connect the
sense terminals on the 24V supply unit to the sense leads and remove
any shorting links on the power supply terminals.

24. Switch on mains power to all test instruments where applicable.

Notes relating to test connections

The above connections provide the following at the UUT:

24V supply + rail to 2PL1 pins 6, 10, 11
6V supply + rail to 2PL1 pin 7 and 2PL2 pin 10

24V & 6V supply - rail to 2PL1 pins 5, 8
2PL2 pins 2, 3
2PL1 pin 3 (HP modes only)
2PL2 pin 5 (LP modes only)

RF Gen to 2PL2/A1

Avo in series with either 24V + rail or 6V + rail according to

test.

Test procedures

CAUTIONS: 1. DAMAGE TO THE POWER AMPLIFIER MAY RESULT IF THE RF GENERATOR
OUTPUT IS NOT SET TO LESS THAN 1 mV BEFORE EITHER:
(1) CHANGING PA FILTER RANGE.
(2) CHANGING SIGNAL GENERATOR OUTPUT FREQUENCY.

2. DAMAGE TO THE POWER AMPLIFIERS WILL RESULT IF THE POWER TRAN-
SISTORS ARE NOT KEPT IN PHYSICAL CONTACT WITH THE ASSOCIATED
HEAT SINK.

25. Carry out the procedures given on the following pages, in each case

‘strictly observe the indicated sequence.

Page 8 ' Issue 1
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r’ $*¥p<¢ i H ‘
' '."O" | STEP J UNIT | BAN:: | CIROXDS INSTRUCTIONS
000 (a) INT. ! - - Depress "Press to Test' button.
CON.

| SET CURRENT LIMIT
o071 | (a) § PSU - - Set 24V power supply to zero volts output
! :

i and current limit to a minimum. Set 6V

) power supply to 6V output.
INT. -

—; 24.09V

-
| 9 |
§ (v) ! ! - lDepress "Press to Test" button.
: i con. | l ! |
! (c) i AVO % 1A ! 485 mA to |[Increase 24V Power Supply output voltage a '
; ! i : 515 mA small amount and set current limit control i
% | !, l to indicate on AVO a reading of 500 mA. ;
| i (a) | pst - - Set 6V Power Supply to zero volts output 2ndi
: l ; i ‘ set current limit to a minimum. Fit a :
i g : : i !shorting link across 6V Power Supply ?
: i : ; ! iTerminals. Switch Power Supply to read
? i ;. : i jcurrent on meter. {
; i (e) é PSUO ! 1A ; 245 mA to |Increase output voltage a small amount and ;
? é i i ! 255 mh !set current limit control to indicate a ;
i E i E ! !reading of 250 mA on meter. :
! ! : ' : |Remove shorting link. :
H 5 ; : - : | i
002 t(a) (INT.B - - |Depress "Press to Test" button. f
! ) : CON. ! . i . '
i f (v) ; DVM é 10V 5 5.901V tozAdjust 6.0V Power Supply to indicate on DVM!
; ; : . . 6.099V ‘a reading of 6.0 volts. g
i : ! : : '
{ 004 §~(a) E pve | 100V i - Set DVM to 100V range. i
% (b) i INT.% - i - Depress "Press to Test" button. ;
; : ; CON. } {
i i (c) 1 DVM , 100V i 23.91V to|Adjust 24V Power Supply to indicate on DVM !
| i

reading of 24.0 volts.

— e ——— ————

:

I ]

{ i

i ! i
SET PA BIAS AND DRIVER BIAS

: 006 ; (a) | 5

—— .

e oy

f INT-[ - - Depress "Press to Test" button.
l CON.| _J
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Notes relating to tests 000 - 022 '

The aim ofAthese procedures is to ensure the correct settings of potentio—
meters in Unit 2a. However, a fault condition in the UUT (e.g. open circuit
or short circuit connection etc) could result in damage to the PA transistors

if precautions werc not taken.

Accordingly, the tests proceed in a sequence commencing at the lowest power
condition (2aR43 and 2aR34 set in para.21, and in LP mode) and finishing at
the highest power condition; before each adjustment, the PSU current limits
are set so that any tendency of the UUT to draw current in excess oI that
anticipated will trip the PSU before damage will occur. At each step, the

| actual current drain is checked - if the current is outside limits, of ir

[ the PSU trips, abandon the test and repair the fault.

!

EThe majority of these test procedures are the current limit setting, the

remainder are the actual adjustments thus:

Pest 008 2aR43 and 2aR34 bias controls are set to give specified 24v line

current levels on LP mode.

Pest 016 2aR2 is initially sct to give max. PA gain on HP mode and « very
low level RF input applied, this level being advanced until a
Specified mean power output on HP mode is obtained. With thigs
RF input level, 2ak2 is adjusted to reduce the PA gain to zn
appropriate level - making it safe to proceed.

‘est 022 « Final adjustment of 2aR2 to provide the correct peak-emiticd-power

(PEP) with a 100 mV RP input.

2ge 10 ) ' Issue 1
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TEST . [ H i
ko T OTEC JUNIT | EANGH | LIS i INSTRUCTIONS
1
006 | (v) tavo ! 1a | o0.18A to loneck the 6 volt line current.
(cont ) 0.2214
z ‘ A
oo8 (a) INT. - - Depress "Press to Test" button. !
| con. | j
' (b) | AVO 10O mA{ 18.4 mA |Note the 24 volt line current. i
: i i ' to 32.4 mA ' !
E (c) { AVO ;100 mA, 30.4 mA jAdjust 2aR34 on UUT to give an increase of
f ! to 48-4 mA§14 mA on 008(b). Note the Avo reading. :
H \ H
| (d) AVO 100 mA | 82 to Adjust 2aR43 on UUT to give an increase of '
: gor 1A 107 mA 55 mA on 008(c). Check Avo reading is with{
i in limits. ;
| |
) H
1 ALC ADJUSTMENT } i
: i ? | '
¢ 010 | (a) ; PsU Po- - iSet 24V Power Supply to zero volts output !
g : i ; ! gand current limit to a minimum.
E i (b) iAVO Y104 - :Set Avo to 10 amps dc range. i
} ' (c) . INT., - ! - Depress "Press to Test" button. X
; \ ¢ CON. ; ‘ :
g i (d) g AVO i 10A ; 2.5A Increase 24V Power Supply output voltage a
i ! é : ' small increment and set current limit !
' . ! | '
i g : { . :control to indicatc on Avo a reading of ;
) L i ' ! { ' {
i ; ! : j2-5 Amps. |
‘ ] ! : ! :
S R S, : !
1012 § (a) INT., - - :Depress "Press to Test" button. i
S e | |
: B E (b) t DVM l 10V ; 5.901V to|Set DVM to 10V range. Adjust 6V Power i
{ { { 6.099V Supply to indicate on DVM a reading of 6.0
t PPLY
{ volts. J
| |
014 g (a) oww | 100v | - Set DVM to 100V range.
i i (b) j INT. - - Depress "Press to Test" button.
BN ‘
: | coN.
b (c) } DVM { 100V | 23.91V to|Adjust 24V Power Supply to indicate on DVM
' 24.09v a reading of 24.0 volts.
IS ———
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H 1
'r‘:.-:'? cae - -4 Ny .. - - i
Q; STI? [ UNIT | ZaN32 | ooors INSTRUCTIONS
Cio (a) INT. - - Jerress "Press to Togt" button.
JUN.
(L) Jeorntgn — oigo000r  [set i Uen to indicate on Counter i -pow
to
juency of 2.5 MH-.
c.50999g  |uuency of 2.5 MH
MH_ :
’ . - . . ]
o, | - Sct 2C uV [Set 8° Gen output controls to .. :nd 2oy
GN. [
outrut. !
(&) four - - Set 2aR2 on UUT to the fully olockwis. !
position. Set FA Pilter to range 1,
(e) I=x 100 [14.2% to Increase R® Gen output voltage to give an
S.7Swatts), -
13,75 wat b1nd1cat10n on fower lleter of 15 wattgs. I
) ave 104 [1.44 o [Check 24 volt line current. j
' 1.8 !
(2) |== 507 19.5 to Adjust 2aR7 on UUT to give FM readinc or
as ;
IC.S watts|, ... |
10.4- I
|
| !
Q213 2) (TSt - - Set 24V Power Supply to zero volts output {
[}
and current limit to a minimum. |
() |INm, - - Depress "Press to Test" button.
JON.
, |
(e) [ave 101 |52 Increase 24V Power Supply output voltage =2 |
. [}
: i small increment and set current limit i
* i i | control to indicate on Avo 2 reading of 54. |
i ‘ I : '
L , s’
OZ0 [ (e} liye., i - ! - Derress "Press to Test" button. l
. (20%. ! j
i (b)Y [pvi 10V 123.91 to |[Adjust 24V Powver Supply to indicate on DVX !
’ =40V a reading of 24 volts, |
|
i
]
!
, |
L !
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UUT is to be avoided.

HP OUTPUT AT 10 MHz

(c)

(a)
(e)

(£)

RF
GEN.

UuT
COUNTH

HP OUTPUT AT 30 MHz

(g)

(h)

GEN.

UuT

|MHz

the steady peak value in approx. 0.1 to 1 sec.

to the 'steady rms value'.

Tests O22(c)—(j), 024, 026, 028 check the PEP at various frequency

levels on HP and LP modes.
changing frequency and PA Filter range is essential if damage to the

9.990002 to|
10.009998

22.5¥W to
20.5W

)
630/HA /37608
TEST
No. STEP | UNIT | RANGE | LIMITS INSTRUCTIONS
022 (a) JINT. - - Depress "Press to Test" button.
CON.
(b) [|PM 50W |28.75W to |Set RF Gen output voltage to 100 mV, switch
29.25¥ off carrier and wait for at least 10 secs.
Switch on carrier and note the 'steady.pcuk
value' on the Power Meter. Repeat this
operation a number of times and adjust 2aR2
on the UUT each time until the Power Meter
reading is 29 watts.
NOTES: 'Steady peak value'. At carrier switch on the power rapidly rises to

The power then Falls

The reduction of RF Gen output level beforg

Reduce output voltage of RF Gen to below

1 mV.
Set PA Filter to range 4.
Set RF Gen to indicate on Counter a fre-

quency of 10 MHz.

Set output voltages of RF Gen to 100 mV,
switch off carrier and wait at least 10
secs. Switch on carrier and check the

'steady peak value' as indicated on Power

Meter.

Reduce output voltage of RF Gen to below

1 mV.
Change PA Filter to ruange 6.

Issue 1
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TEST - T B . i
Yo. STEP | UN1T | RANGE { LD4ITS INSTRUCTIONS
022 (i) |cOUNTHR - 29.990002 |[Set RF Gen to indicate on Counter a fre-
(cont] ;8.009998 quency of 30 MHz.
MHz
(i) |pm 50W [22.5W to |Repeat 022(f).
30.5W
LP QUTPUT AT 30 MHz
024 | (a) |rF - - Reduce the output voltage of the RF Gen to
GEN. beldw 1 mV.
(v) - - - Disconnect the Power Meter from the UUT.
Connect the RF millivoltmeter via the 30 dB
- |Attenuator to the T/R socket of the UUT.
(c) [RF mV |+20 dBm] - Set the RF millivoltmeter to the +20 dBm
GV (V) range.
(a) |1ne. - - At the Interface Controller, select TEST
CON. ' 022 and depress the "Press to Test' button.
(e) [RF mV |+2C dBm| REF Set output of RF Gen to 100 mV and switch
(3v) carrier off for at least 10 seconds. SwitcH
carrier on and note the dB reading of the
RF mV as a reference.
(£) IINT. - - At the Interface Controller, select TEST
T [CON. ' 024 and depress the "Press to Test" button.
(g) [RF mV[+10 dBa| - Subtract the RF mV dB reading from REF ((e)
(1V) . above) and check the difference is between
9.3 dB and 12.7 dB.
LP OUTPUT AT 10 MHz
026 | (a) [RF - - Reduce the output voltage of the RF Gen to
GEN. below 1 mV.
(b) (uur - - Set the PA Filter to range 4.
(c) |cOUNTER - ]9.99002 to |Set the RF Gen to indicate a frequency of
;2;009998 10 MHz on the Counter.
(d) [BRF mv - REF Repeat operation 024(c) to 024(e)
| inclusive.
__ ]
Issue 1
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ES
%bfr OTEP | UNIT | RANGE LIMITS INSTRUCTIONS
026 ] (e) |INT. - - At the Interface Controller, celect TEST
(cont) CON. 026 and depress the "Press to Test" button.
(£) |R® mV |+10 dBm - Subtract the RF mV dB reading from REF {(d)
(1v) above) and check the difference is betwecen

9.3 dB and 12.7 dB. |

LP OUTIUT AT 2.5 MHz

028 (é) REF - - Recuce the output voltage of the RF Gen to
GEN. below 1 mV.
(v) |uuT - - Set the PA Filter to range 1.
(c) |COUNTER - |2.490002 toSet the RF Gen to indicate a frequency of
2.50938 MHZZ.S MHz on the Counter. ;‘
(d) |RF mv - REF Repeat operations 024(c) to 024(e)
inclusive.
(e) INT. - - At the Interface Controller, select TEST |
CON. 028 and depress the "Press to Test" button.
(£) |RF mV|+10 dBn - Subtract the RF mV 4B reading from REF ((d|
(1v) above) and check the difference is between
9.3 dB and 12.7 dB.
(g) |rF - - Reduce the RF Gen output to less than 1 mV.
GEN. Disconnect the RF mV and 30 dB attenuator
= from the RF socket of the UUT. Connect the

Power Meter to the T/R socket on UUT.

‘

l ALC CONTROL AND SENSITIVITY

730 | (a) |COUNTER - [1.990002 to|Set RF Gen to 20 uV output voltage and
2-009938 2 MHz as indicated on Counter.
MHz
(v) [INT. - - Depress "Press to Test'" button.
CON.
(c) RF - 9.2 mV to [Note the RF Gen output voltage setting
GEN. 28.8 mv f{required to indicate on Power Mcter a read-
PM - T.2W to ing of 7.5 watts.
T7.8W
(a) {avo 10A |NGT 1.7A |Check 24V line current.
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Notes relating to tests 030 - 040

These tests check the response of the AIC. Tests 030 — 034 are carried out
with a 2 MHz carrier input and tests 036 - 040 are similar tests carried out

with a 25 MHz carrier input.

Test 030 (036) Preparatory procedure to determine RF input level required

to obtain a specified mean power output on HP mode.

Test 032 (O}§) Check of respohse of AILC to the switching on of a car:ier
input level 10 dB greater than the reference level deter-

mined in test 030 (036).

Test 034 (040) Check that, with the carrier input level used in 032 (038),

the mean power output, and current drain, on LP mode is

within limits.
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WS | step | unr | RancE | LmarTs INSTRUCTIONS
032 | (a) [INT. - - Remove AVO plug from side of Interfacc
CON. Controller.
() |INT. - - Depress "Press to Test" button.
CON.

(c) [pVM 100V |NGT 14.191V]With RF Gen output voltage set as 030(c),
interrupt the carrier and~increase the RF
level by 10 dB. Restore carrier and check
the maximum DVM reading.

(a) |pm 50W [8.8W to With RF Gen output condition as in 032{c),

13.2W check the Power Meter reading 5 secs after
carrier switch-on.

(e) |RF - - Switch off the RF carrier at the RF Gen (do

GEN. |NOT alter the Sig. Gen. output setting).
Disconnect the Power meter from the UUT and
connect the RP millivoltmeter via the 30 dB
Attenuator to the T/R socket of the UUT.

(f) |RF mV [+20 dBm - Set the RF mV to the +20 dBm (3V) range.

(3v)

(g) RF mv| - REF Switch on the RF carrier and note the dB
reading of the RF mV after 5 seconds from
carrier switch-on.

034 | (a) lavo 1A - Set Avo to dc 1A range.

(b) [INT. ~ - Connect Avo to Interface Controller.

CON.

(c) [INT. - - Depress "Press to Test" button.

CON.

(d) |RF mv - - With RF Gen condition as in 032(c), note
RF mV reading 10 secs after carrier switch-
on. Check that the value is between 9.5
and 12.3 dB down on noted value of 032(g).

(e) lavo 1A {0.31A to |Check 24V line current.

0.79A

(£) |rP - - Reduce the RF Gen output to less than 1 mV.

GEN. Disconnect the RF mV and 30 dB attenuator
from the T/R socket of UUT. Connecct the
Power Meter to the T/R socket.
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TEST R
No. STEP | UNIT | RANGE LIMITS INSTRUCTIONS
036 | (a) [avo 10A - Set AVO to dc 10A range. ]
(b) |RF - |Set 20 uv [Set RF Cen output voltage to 20 uv.
GEN.
(c) Juur - - Set PA Filter to range 6.
(d) |cOUNTER - 24.990002 |Set RF Gen to indicate on Counter a fre-
;;.009998 quency of 25 MHz. '
' MHz
(e) [mvT. - - Depress "Press to Test" button.
CON.
(f) RF - 9.2 mV to [Note the RF Gen output voltage setting to
GEN. 28.8 mv glve an indication of 7.5 watt on Power
™ - ;:gg to Meter.
(g) |avo TOA INGT 1.7A |Check 24V line current.
038 | (a) |INT. - - Remove AVO plug from side of Interface
CON.- Controller.
(v) §g§. - - Depress "Press to Test" button.

(c) jovm 100V NGT 14.191V]With RF Gen output voltage set as 036(f),
interrupt the carrier and increase the RF

level by 10 dB. Restore carrier and record

DVM maxdimum reading.

(a9 |pm 50W |8.8W to With RF Gen output conditions as 038(c),
13.?W check the Power Meter reading 5 secs after
carrier switch-on.
(e) RP - - Switch off the RF carrier at the RF Gen (do
GEN. NOT alter the Sig. Gen. output setting).

Disconnect the Power Meter from the UUT and
connect the RF millivoltmeter via the 30 dB
Attenuator to the T/R socket of the UuT.

(£) [RF @V |+20 dBm - Set the RF mV to the +20 dBm (3V) range.
(3v) |
(g) RF mv - REF Switch on the RF carrier and note the dB

reading of the RF mV after 5 seconds from

carrier switch-on.
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042 | (a)

(o)

fﬁi? STFP UNIT | RANGE | LIMITS INSTRUCTIONS
040 | (2) Javo 1A - Set AVO to dc 1A range.
(b) |INT. - - Connect AVO to Interface Controller.
CON.
(c) |1NT. - - Depress "Press to Test" button.
CON.
(d) |RF mv - - With RF Gen condition as in 038(c) note
RF mV dB reading 10 secs after carrier
switch-on. Check that the value is between
9.5 and 12.3 dB down on the value noted in
038(g).-
(e) javO 1A |0.31A to |Check 24V line current.
0.79A .
(£) |rF - - Set RF Gen otuput to minimum.
GEN. ’
g) | - - - Disconnect the RF mV and 30 dB attenuator
from the T/R socket. Connect the Power
Meter to the T/R socket.

Repeat tests 036, 038, 040 for each of the following carrier frequencies, in
each case setting the PA Filter to the appropriate range thus:

Frequency

3.990002 to
6.490002 to
9.990002 to
15.990002 to
29.890002 to

INT.
CON.

uuT

4.009998 MiHz
6.509998 MHz
10.010002 MHZ -
16.010002 MHz
29.909998 MHz

Bange

(AN B Y. B V)

Depress "Press to Test" button.

Remove Unit Under Test from Test Jig.

Replace Reflectometer cover on UUT.

- Issue 1

Page 19




)
630/4A/37608

REPAIR POLICY

26. The tests given in this section must be carried out in full after assem-
bly of any of the power amplifier, reflectometer and PA filters to the rear

panel. The tests can also be used as an aid to locating a faulty component
on the power amplifier unit; any unit other than the power amplifier can be
diagnosed as faulty when testing the complete radio, removed from the rear

panel and separately tested as given in the relevant section of this part o

the manual.

NOTE: The RF decoupling unit (Unit 2g) can be tested without removal from

the rear panel.

27. The tests given in this section do not check either the VHF filter (Unit
2h) or the RF decoupling unit (Unit 2g). They are independent of each other
and the other circuits on the rear panel, since they are functionally checked
' when testing the complete radio and fully checked after repair by the separate
test facilities, there is no requirement to perform any test on these items

when the rear panel is separated from the radio.

28. Any sub-assembly which can be separately tested should not be removed

for a routine check of the sub-assembly.

ASSEMBLY/DISASSEMBLY
29. For assembly/disassembly of the Rear Panel Assembly refer to the

Assembly/Disassembly procedures for the Receiver/Transmitter given in Part

2 of tHis manual.

COMPONENTS LIST

30. For location of the principal sub-assemblies of the Rear Panel Assembly,
and the associated components list, refer to the section relating to the
second line servicing of the Receiver/Transmitter (Part 2 of this manual).

31. For detailed breakdown of Unit 2a, refer to the following pages. For
detailed breakdown of sub-assemblies other than Unit 2a, refer to the rele-

vant sections of this part of the manual.
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CO{PONENTS LIST FOR
POWER AMPLIFIER - PEC (Unit 2a)
419/1/11820 (reler to Fig.3 and 4)

Cct Ref Description Reference No.

Resistors
25251015

RL 4.7 kohm + 57 403/6/78126 /065
R2 2 kohm + 10% 0.5w variable 404/9/05032/004
R3 220 ohm + 5% ) 403/4/78126/033
R4 100 ohm + 5% ' 403/4/78126 /025
RS . 27 kohm + 1% 403/4/78126/233
R6 2.7 kohm + 12 403/4/78126/259
R7 L kohm + 5%° 403/4/78126 /049
R8 47 ohm + 5% 403/4/78126 /017
" R9 75 ohm + 5% 403/4/78126/022
R10 220 ohm + 5% 403/4/178126/033
RLL 2.7 kohm + 57% 403/4/78126/059
R12 680 ohm + 5% 403/4/78126 /045
R13 68 ohm + 5% : 403/4/178126 /021
R14 390 ohm + 5% 403/4/78126 /039
R15 33 ohm + 5% 403/4/78126/013
R16 12 ohm + 57 403/4/78126 /00 3
RL7 12 ohm + 5% 403/4/78126 /003
R18 6.2 ohm + 23 403/9/05026 /001
RL9 18 ohm + 57 403/4/78126 /007
R20 18 ohm + 57 403/4/78126 /007
R21 6.2 ohm + 2% 403/9/05026/001
R22 47 ohm + 5% 403/4/78126 /017
R23 47 ohm + 5% 403/4/78126 /017
- R24 1 kohm + 5% 403/4/78127/049
R25 1.5 kohm + 5% 403/4/78126/053
R26 390 ohm + 5% | 403/4/78126 /039
R27 . 68 ohm + 57% 403/4/78126 /021
R28 1.8 kohm + 5% 403/4/78126 /055
R29 4.7 ohm + 5% 0.5w 403/9/03540/002
R30 4.7 ohm + 57 0.5w 403/9/03540/002
R31 4.7 kohm + 5% 403/4/78126 /065
R32 68 ohm + 5% 403/4/78126/021
R33 3.3 kohm + 5% | 403/4/78126 /061
R34 2 kohm + 107 0.5w variable ’ 404/9/05032/004
R35 4.7 ohm + 5% 0.5w 403/9/03540/002
R36 1.0 ohm + 107 0.5w 403/9/03540/001
R37 68 ohm + 57 6w wirewound 403/4/78265/029
R38 680 ohm + 5% 403/4/78126 /045
R39 330 ohm + 5% 403/4/78126/037
R40 2.2 kohm + 5% 403/4/78126 /057
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Cct Ref

R41
R42
R43
R&4
R45

c1
c2
c3
C4
cs
cé
c7
c8
c9
C10
cil1
cl12
c13
Cl4
cl15
Cl16

Cl7 to C20

cz1,
c23
C24
c2s,
c27
c28,
c30,
32
33
34,
36
c37
c3s,
C40
cal
C42
C43
C44,

C46,
LL, L
L3

L4, L

Page 22

C22

Cc26

C29

C31

C35

C39

C45
C47

2

5

Des

4.7 kohm + 57,
3.3 kohm + 57%
2 kohm
220 ohm
47 ohm

+ i+

5%
5%

I+ 14|

Cagacitoré

L50uF + 107 6v
LOOuF + 107 1Ov
150uF + 10% 6v
1000F + 207 100v
6.8uF + 207 6v
2.20F + 107 100v

1OnF + 207 100v

10nF + 207 100v

470nF +80% -20%
4.70F 4807, -207

LOnF +807.-207%
LOnF 4807 -207%
4.70F 4807 -207
68nF +807 -207%
10nF +807 -207
560pF + 107 100v
68nF +807 -207
10nF +807 -207
68nF +807 -207
10nF +80% -207%
68nF +807 -20%
1OnF 4807 -20%
10nF + 207 100v
68nF 4807 -207
10nF +8Q7% ~20%
68nF 4807 -20%
47pF + 5% 100v
10nF 4807 -20%

not used

470nF 4807 -207

4.7uF + 207 35v
L0pF + 57 100v
56pF +

4.70F 4807 -207

220pF + 57 100v

68pF Y107 100v

Inductors

Inductor 18uH
Inductor 56uH
Inductor4. 7uH

I+ 1+ |+

cription

L0% 0.5w variable

electrolytic
electrolytic
electrolytic

electrolytic

50v
100v

100v
100v
100v
50v -
L00v

50v
100v
50v
100v
50v
100v

50v
100v
50v
100v

50v
electrolytic

10% 350v silver mica

100v

107,
107
107

Reference No.

403/4/78126 /065
403/4/78126 /061
404/9/05032/004
403/4/78126/033
403/4/78126/017

402/4/98049/005

402/4/98049/019

402/4/98049/005
400/9/19083/136
402/4/98049/009
400/9/19083/939
400/9/19083/121
400/9/19083/121
400/9/19084/109
400/9/19084/070
400/9/19084/078
400/9/19084/078
400/9/19084/070
400/9/19084/098
400/9/19084/078
400/9/19082/099
400/9/19084/098
400/9/19084/078
400/9/19084/098
400/9/19084/078
400/9/19084 /098
400/9/19084 /078

400/9/19083/121

400/9/19084 /098
400/9/19084/078
400/9/19084 /098
400/9/19082/018
400/9/19084 /078

400/9/19084/109
402/4/98049/088
400/9/19082/002
438/9/30100/016
400/9/19084/070
400/9/19082/032
400/9/19082/82

406/9/08470/027
406/9/08490/030
406/9/08470/020
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Cct Ref

Lé6,L7
L8
L9,L10.
L1l

L12

TRL
TR2 to TR&4
TRS

TR6, TR7
TR3, TRY
TR10, TRLL
TR12, TR13
TR14

. Dl to D4

MLL
ML2

Tl
T2
T3
T4
T5

2PL2

l

Description

107
107
107
107

Inductor 5>6uH
Inductor 33uH
Inductor 4.7uH
Inductor 6.2uH
Inductor 18uH

[+l+]+1+

Semi-conductor devices
Transistor CV 7648
Transistor CV 7555
Transistor CV 7644
Transistor 2N 3553
Transistor CV 7723
Transistor CV 7644
Transistor 2N 5070
Transistor CV 7648

Diode CV 7367

Integrated circuit CN 595 D,P.
Integrated circuit CN 599T

Transformers
Transformer
Transformer
Transformer
Transformer
Transformer

Miscellaneous

Plug, electrical

Heat sink assembly

Heat sink adaptor TO-5
Heat sink adaptor TO-18
Nut 10-32 UNF st, st,

630/HA/37€08

Reference

436/9/08490/030)
406/9/26031
306/9/08470/020
406/8/11123
406/9/084350/02-

990/4/00107/64%
990/4/0010° /535
990/4/00107/b44
417/4/02078
990/4/20107/725
890/4/00107 /644
417/4/00245
990/4/0010° /643
990/4/00107/36 "
446/6/00452
446/4/00621

406/3/1103L/004
406/8/11031/005
406/3/11031/00¢
406/5/11032./01y
406/8/11099

508/9/2162¢
640/1/14919
415/9/37021/00:
418/9/37022/00
991/4/004674/01%
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OF
REFLECTOMETER 419/1/11830
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419/H£/1183O

INTRODUCTION

1. The reflectometer (Unit 2b) is a component part of the receiver—trans.
mitter and is normally located on the Rear Panel Assembly (Unit 2). Tt con-
sists of a panel, electronic circuit together with a connector (2PL1). Wire

leads connect 2PL1 to the panel, which provides the following circuits:

(1) A reflectometer that produces voltages which indicate whether the
transmitter power amplifier is correctly terminated with a 50 ohm impe-

dance or not. Two voltages are produced:

(a) Tune indicator. This is for supply to a small indicating
meter and is maximum when the PA is correctly terminated.

(b) Overload monitor. This is for supply to the PA protection
circuits and is minimum when the PA is correctly terminated.

(2) An RF output monitor that produced a voltage suitable for supply
to a small indicating meter and which is proportional to the trans-

mitter antenna current.

(3) An output monitor (ALC drive) which produces a voltage proportion~
al to the transmitter RF output voltage. Any audio modulation present
in the Tx output is reflected to the output of the monitor.

(4) A relay for Tx/Rx switching.

-

DETATLED DESCRIPTION (refer to fig.1)

’

Tx/Rx relay RIA

2. The relay is operated from the 24V supply, its contacts provide switch-

ing of the +24 Tx supply, and switching of RF path to or from socket 2SK7.

Reflectometer

3. Two opposing voltages developed across resistor R3 are respectively
proportional to the RF input voltage and current; these voltages are pro-
vided by the auto transformer AUT1 and the secondary of the current trans—
former CT1. The resultant RF voltage is applied to the rectifier D4 and,

reduced in level by auto transformer AUT2, to the rectifier DS. When the

Page 2 Issue 1




419/HA /11830

!

RF load is 50 ohms, the voltages across R3 balance and the resultant (and
the rectifier outputs) approaches OV. A mismatched load will result in an
imbalance of the voltages, giving a resultant which increcases with the de-

gree of mismatch.

4. The RF rectified by D4 provides a negative bias potential to the base

of transistor TR1, the emitter current of which provides the tune indicator
output via pin 10 (2PL1/14). When the RF load is 50 ohms, the negative bias
applied to TR1 from D4 is minimum (OV nqminal) and the resulting output from

pin 10 (2PL1/14) is maximum (0.85V dc nominal).

5. The RF rectified by DS provides a positive potential at the overload
monitor output from pin 6; this output is minimum (OV nominal) when the RF

load is 50 ohms.

ATC drive

6. One transistor in ML1, in conjunction with capacitor C7, provides an R¥
level detector that produces a dec output at pin 3 wii-h is proportional to
the RF input voltage level. This output has a standing level of +2V dg,

due to the second transistor in ML1, and is increased by the detector output.

7. There is no audio decoupling in this circuit and any audio modulation

in the transmitter output will pass to the output.

Antenna current monitor

8. The RF at transformer AUT! secondary is rectified by diode D1, to pro-

vide the output monitoxn voitage which is taken to an external meter via pin

7 (2PL1/14).

9. The sensitivity of the circuit is reduced when the radio 1s operating

in the high power mode by connecting pin 8 (2PL1/3) to OV.

TESTING

Test equipment

10. The following items of special-to-purpose test equipment arc required:

(1) Manual Interface Controller. Plessey Type 1D4924A.

Issue 1
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(2)

(3)

1. The

“tem

VO

lounter

F Gen.

F Vv

V PSU

age 4

Test Interface. Plessey Type TD50564A.
Test Jig. Plessey Type TJI839A.

following items of proprietary test equipment are required:

Descrigtion

A dc millivoltmeter with the following essential characteristics:

Range 0 to 10 mA
Accuracy _ i.1% of fsd

Suiteble instrument: Avo Universal Model 8

A digital voltmeter with the following essential characteristics:

Range 100 mV, 1V and 10V

Accuracy 1_0.02% reading 1_0.005% of fsd
on 100 mV, 1V and 10V ranges

Input impedance 10 kMohms on the above ranges

Suitable instrument: Solartron A203/204

An electronic counter with the following essential characteristics:

Range To include 2 MHz
Accuracy + 2 Hz

Suitable instrument: Racal 9024

An RF signal generator with the following essential characteristics:

Range To include 2 MHz
Overall frequency accuracy i_10%
Output voltage 2 uV to 2.0V
Output meter accuracy + 0.5 dB
-~ Output impedance 50 ohms with a VSWR of better
than 1.25:1

Suitable instrument: Marconi TF144H/4

An RF valve voltmeter with the following essential characteristics:

Voltage range 1v
Frequency range To include 2 MHz
Voltage accuracy on 10V
range + 2%
Input impedance 10 Mohms shunted by 25 pF.

Suitable instrument: Hewlett Packard 400E

A power supply with the following essential characteristics:

Output voltage 6.0V + 5%
Current capacity 10 mA

Suitable instrument: Farnell L30B:L30DT




419/HA/11830

Preliminary
12. Connect the test jig to the test interface and connect the test inter-

face to the manual interface controller.
13. At the manual interface controller:

(1) Fnsure that the DC monitor switch is set to EXT and that the test

selection switches are set to 000.
(2) Comnect the Avo to the socket marked AVO.
(3) Connect the DVM to the socket marked DVM.
(4) Connect the RF Gen to the socket marked SG1.
14. Connect the counter to the RF Gen normal output via a 10 dB attenuator.

15. Connect the RF voltmeter to the BNC socket on the test interface.

NOTE: Due to attenuation within the interface, the RF voltmeter reading
will be a factor of 10:1 lower than the RF output of the UUT.

16. Ensure that any wire leads are removed from the UUT (unit under test)

and load it into the Jjig.

~17. At the manual interface controller, connect the PSU output to the socket

marked EXT A.

’

NOTE: A +24V supply to the UUT is provided by the test interface.

18. Switch on mains supplies to all test instruments where applicable.

Notes relating to test connections

The above conncctions provide the following at the UUT:

24V supply + rail to pin 17

6V supply + rail to pin 9

Supply - rail to pins i?, 20. To pin 8 on test 026

50, 25 or 100 ohm RF load across pins 15/16 according to test

Issue 1 Page 5




419/HA /11830

RF VV to pin 16

RF Gen to pin 1 (screen fo pin 2)

VV across pins 5/6 (OVERLOAD MONITOR)
or pins 3/20 (ALC MONITOR)
or pins 7/20 (0/P MON)
or pins 10/20 (TUNE INDICATOR)

Avo 1in series with 6V supply + rail.

Test procedures

19. Carry out the procedures given on the following pages.

Pamra A
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Yacs
Lo

No. | °TEP | UNIT | RANGE | 1Dmgrs INSTRUCTIONS
000 | (a) | INT. - - Depress "Press to Test' button.
CON. .
(b) | avo 10 ma} - Set Avo to 10 mA dc range-
(c) | DM | 10V - Set DVM to 10V dc range-
(a) |rF Vv | 10V - Set the RF VV to 1V range.
POWER CONSUMPTION
002 | (a) | INT. - - Depress "Press to Test'' button.
CON.
(b) DvM 10V |5.701V 4o Adjust external power supply to indicate on
6.299v .
DVM a reading of 6.0 volts.
(c) | avo 10 mA12.6 mA to |Check the 6V line current.
- 3.4 mA
REFLECTOMETER SENSITIVITY
003 (a) | INT. - - Depress '"Press to Test! button.
CON.
(b) | DV | 1OV |[5.701v to |Adjust external power supply to indicate on
6.2
v DVM a reading of 6.0 volts.
004 | (a) | BF - 12 i Set RF Gen to a frequency of 2 Miz with
GEN. Min O/‘P
minimum output voltage.
(b) [OUNTER - 1.999902 Adjust RF Gen to give a counter indication
- to
2'000098 of 2 MHz.
AMHZ
(C) INT. - [ - Depress "Press to Test' button.
CON. i
(a) |rP wv - |Set 0.7V |adjust RF Gen output level to give an indi-
cation on RF VV of 700 mV tms (7.0V at UUT).
(e) L Dvm | 1V 0.7001V to{Set DVM to 1 volt range. Check DVM reading.
0.9998v
006 (a) INT. - - Depress "Press O Test! button.
CON.
(b) | DVM |100 mV|LT 49.99 |get DyM to 100 mV range. Check DVM reading.
mv
008 | (a) | INT. ~ - Depress "Press to Test'' button.
CON.

lr_._.._...

Issue 1
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Notes relating to tests 000 - Q14 '

Test 002 Check of 6V line current with no RF input.
Test 003 For setting 6V supply level.

Tests 004 - 014 With an RF input of 2 MHz and input level set to give 7TV

rms across a load connected across UUT RF output (pins
15/16), the TUNE INDICATOR output (at pin 10) and OVERLOAD
MONITOR output (at pin 6) of the UUT is checked at various

[ ™ G T W

RF load conditions thus:

50 ohm load : Pin 10 (test 004)
pPin 6 ‘(test 006)

57

25 ohm load : Pin 10 (test 008)
Pin 6 (test 010)

100 ohm load : Pin 10 (test 012)
Pin 6 (test 014)

NOTE: Failure to obtain an RF output could be due to a
faulty relay RLA on the UUT. This relay should be
operated by é4V from the test interface and its
contact connect the RF to the UUT output (pin 15).

o

-~
3

|
g g T T U e W Sl W

- e
™

R
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‘ 419/HA/11830
i K
%ﬂ:r STEP | UNIT | RANGE LIMITS INSTRUCTIONS
008
(cont) (b) REF VV - Set 0.7V |Adjust RF Gen output level to give an indi-
cation on RF VV of 700 mV.
(¢) |Dpw }100 mv{ LT Check DVM reading.
199.96 mV ;
010 | (a) | DM 1v - Set DVM to 1V range.
(v) INT. - - Depress 'Press to Test' button.
CON.
(c) | DM 1V 0.7502V |Check DVM reading.
to
1.1498V
oi2 | (a) |RF | - Min. O/P |Decrease RF Gen output level to a minimum.
GEN. level
(v) INT. - - Depress ''Press 1o Test" button.
CON.
(¢c) RF VV| 1.0V | Set 0.7V |Increase RF Gen output level to give a 700 mV]
indication on RF VV.
(a) | oM 1v 0.4001V  |Check DVM reading.
to 0.5999V
014 | (a) | INT. - - Depress "Press to Test' button. '
CON.
. (v) | DVM 1V LT Check DVM reading. :
0.2499V
ATC MONITOR SENSITIVITY
016 { (a) | RP - Min. 0/P |Decrease RF Gen output level to a minimum.
GEN. level
(v) | DVM 10V - Set DVM to 10V range.
(c) INT. - - Depress 'Press 1o Test'" button.
CON.
(a) | DVM 10V | 1.901V to |Check DVM reading.
2.099V
018 (a) INT. - - Depress ''Press 1o Test'" button.
CON.
(b) |RF vV | 1.0V| Set 0.7V |Increase RF Gen output level to give a 700
700 mV indication on RF VV.
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Notes relating to tests 016/018

The ALC MONITOR output (pin 3 of UUT) is checked with a zero RF input
(test 016) and with an RF input of 2 MHz at a level set to give 7.0V rms
across the UUT RF output (pins 15/16) terminated with a 50 ohm load (test
018).

The output being monitored at the DVM and RF output being monitored at the
RF VV.

Notes relating to tests 021 - 026

o Mp————— "

Tests 022 and 024 check the 0/P MON output (pin 7 of UUT) under similar RF

input and load conditions to tests 016 and 018 respectively.

In test 026, the test conditions are similar to those for test 024, but the
test checks the effect on the O/P MON output when the OV HP input line (pln

W e WU oo, VN

8) is connected to OV.
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' 419/HA/11830
R
TEST N . o
No STEP | UNIT | RANGE LIMITS INSTRUCTIONS
018
(cont)} (c) DVM 10V | 2.301V to [Check DVM reading.
2.399V
ANTENNA CURRENT MONITOR
021 (a) INT. - - Depress '"Press to Test" button.
CON.
(b) DVM 10V 5.701V to [Set external power supply to indicate on DVM
6.239v b reading of 6 volts.
022 |(a) |RF - Min. O/P [Decrease RF Gen output level to a minimum.
GEN. level
(b) INT. - - Depress '"Press to Test” button.
CON.
(c) |{DwM 1v |0 volts Fet DVM to 1V range. Check DVM reading.
024 (a) INT. - - Depress "Press to Test' button.
CON.
(v) |RF VV|1.0V |Set 0.7V [Increase RF Gen output level to give a
700 mV. indication on RF VV.
(¢) |DWM 1V | 0.6001V  [Check DVM reading.
to 0.7998V
026 (a) | INT. - - Depress "Press to Test" button.
CON.
N (v) |DvM 1V | 0.4001V  [heck DVM reading.
ito 0.4999V
028 | (a) |INT. -~ - Depress '"Press to Test" button.
CON.
(b) UuUT - - Remove UUT from Test Jig.

Issue 1
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419/HA /11830 '
. COMPONENTS LIST FOR
REFLECTOMETER (Unit 2b)
419/1/11830 (refer to Fig.2)
Cct Ref Description Reference No.

&e_sistors . -]
RL 3 kohm + 1% 403/4/78126/260 [
R2 560 ohm + 1% 403/4/78126/243 ’
R3 150 ohm + 1% 403/4/78127/229 j :
R4 150 ohmn + 5% 403/4/78126/029 i
RS ° 510 ohm + 5% 403/4/78126/042 '8
R6 2.7 kohm + 5% 403/4/78126 /359 -3
R7 5.6 konm + 5% 403/4/78126/067 -
R8 30 ohm + 52 403/3/78126/012
R 18 kohm + 5% 403/4/78126/079
R10 510 ohm + 5% _ 403/4/78126/042 -
R11 2.4 kohm * 1% 403/4/78126/258 !
R12 5.6 kohm + 1% _ 493/6/78126/267 L
R13 3.9 kohm + 5% ' 403/4/78126/063
R14 1.8 kohm + 1% 403/4/78126/255 -
RLS 100 ohm + 5% , 403/4/78126/025 L,
R16 10 ohm + 5% 403/4/78126/001
RL7 100 ohm + 5% 403/4/78126/025 .
CaEacitogg_ Bl
Cl 22pF + 5% 100v 400/9/19082/010 =
c2 10nF #3807 -20% 100v 400/9/19084/078 -
c3 4.70F + 207 100v 400/9/19084/070
C4 68nF +80% -20% 100v 400/9/19084/098 .
cS 10nF +807 -207 100v 400/9/19084/078
cé 10pF + 57 100v 400/9/19082/092 -~
c7 10nF +807 -20% 100v 400/9/19084/078 o
c8,C9 4.7nF + 207 100v 400/9/19084/070 *
cl0 470nF +80% -20% SOv 400/9/19084/109 -
Cll, 4.7nF + 207 100v 400/9/19084/070 ‘,
Cc12,c13  10nF +80%7 -207 100v 400/9/19084/078 -
Inductors
Ll Inductor, 0.12uH 406/9/08470/001 =

Semi-conductor devices

ML1 Integrated circuit CN 497T 446 /4/00429 -
TR1 Transistor CV7648 990/4/00107/648 ]
D1 to D8 Diode CV7367 990/4/00107/367
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Cct Ref

RLA
2PL1
CTl
AUTL
AUT?2

Issue 1

Description

ﬂi;cellaneous

Re lay

Plug, electrical
Transformer
Transformer

Transformer

419/HA/11830

Reference No.

507/9/05095
or $07/9/38041
508/9/21630

406/8/11030/003
406/8/11030/004

aoa/g/llo30/ooe
4og S/11030
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Note: Plug 2PLI is part of this item and connects to it by flying
leads

Fig2 Reflectometer pec (unit 2b)
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THIRD LINE SERVICING '
OF
RF DECOUPLING UNIT 419/1/24973
(UNIT 2g)
CONTENTS
Para.
Description .o e .o “ee .o e “ea .o oo 1
Testing
Test equipment .o <o e e e oo .o e 4
Test procedures e .o .ee e e ‘e .o .o 5
Components list
ILLUSTRATIONS
Fig. Page
1 Unit 2g, RF decoupler - circuit .o cen e cee 5
2 RF decoupler pec (Unit-2g) - component layout cee ‘e 7
DESCZIPTION
1. The RF Decoupling Unit (Unit 2g) is a component part of the transmitter

rfeceiver and is normally located on the Rear Panel Assembly (Unit 2). It
consists of a panel electronic circuit (pec), two 7-way audio sockets (2SK5,
2SK6) which are connected to the pec by flexible connectors, and a 9-way

plug (2PL3) which is connected to the pec by flying leads.

2. The unit provides decoupling of spurious RF signals from the microphone,
earphone and pressel lines. It also provides two thermistors which protect
the 24V dc supply from the radio to external equipment by limiting the

current drain to less than 200 mA when the supply outlet is shorted to

ground.

A circuit diagram of the unit is given in Fig.1.

A

Issue 1 Page 1



419/HA /24973

TESTING

Test cquioment

4

The following items or froprietary test equipment arc required:
Ttem Description

AT Gen.  Audie freguency signa. gencrator which will provide 2 K% at 100 mV
emt’.

Sultable instrument: Advance J3

ARV AP millivoltmeter to read 2 kH= ac voltages up to 100 mV.

Sultable instrument: Hewlett DPackard 34004

Ave 2o read 2.C. current 10A with an accuracy of + 1.

Suiltable instrument: Avo lodel SX

BN Power surply to rrovide 24V + 0.1V dc with a current limit of 1.5A.

Suitable instrument: Parnell TSV70-Mk?2

n| ~ . . 3 ~
Jost vrocodures

NCTZ: sl the Zollowing tests can be carried out while the unit is fitted

to tae Rear ranel Assembly.

5. To test the audio lines, refer to the list of checks given below and

Cr each check:

(1) Connect the AF Gen to the specified pins of 2PL3. Set the AF Gen
out;ut to 2 kHz at a level of 100 oV + 1 mV.

‘
(2) Using the AFV, check that the output at the indicated pins of both

2udio sockets, 2SKS and 2SK6, is greater than 95 mV.

AF Gen to REV to
sheck 2PL3 pins Audio socket pins
1 1/5 A/B
2 2/7 2/E
5 /7 G/E
4 /T B/

5y

Uy

o
fay
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6. To test the 24V supply protection: '
(1) Set the 24V supply to 24V + 0.1V.

(2) Connect the 24V supply, +ve rail to 2PL3 pin 1, -ve rail to 2PL3
pin 7.

(3) Connect the Avo, set to 10A dc range, bétween pins C and E of
25K5.

(4) Switch on the 24V supply, and check that the Avo reading is less
than 200 mA after an initial surge.

Issue 1 Page 3
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COMPONENTS LIST FOR
RF DECOUPLER (Unit 2g)
419/1/24973 (refer to fig.2)
Cct Ref Description Reference No.
Resistors
RL, R2’ Thermistors P.T.C. 403/9/03552
Capacitors
clL 22uF + 207 35v electrolytic 402/4/98049/092
c2, C3 10nF +807% -207 100v ' 400/9/19084/078
C4 to C6 68nF +80% -207% 50v 400/9/19084/098
c7, C8 4.7uF + 20% electrolytic 35v 402/9/98049/088
C9 68nF +80% ~207% 50v 400/9/19084/098
Ccl0 . 10nF +80% -207% LOOv 400/9/19084/078
Inductors
LL, L2 Induc tor 1l8uH 406/9/08470/027
Miscellaneous
2PL3 Plug, electrical, 9-way 508/4/28210/001
28K5,25K6 Socket, electrical, fixed 508/9/20411/003
R Insulator 640/2/09855
Spacer 640/2/09858
Saddle (for securing R1l, R2) 640/2/14912
Panel, printed circuit flexible to 25K5 419/1/24988
Panel, printed circuit flexible to 25K6 419/1/24977
Bracket (adjacent to L1) _ 640/2/09853
Bracket assembly (adjacent to Cl) 640/2/09584
Screw, slotted pan hd., M2.5 x 8mm. st.st. 991/4/01737/004
Washer, crinkle M2.5 Ber.Cu 991/4/02000/036
Nut, hex. M2.5 st.st. 991/4/01495/003
Issue 1
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THIRD LINE SERVICING
OF
PA FILTER SUB-ASSEMBLY 640/1/09734
(UNITS 2c-2f)
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I INTRODUCTION

1. The PA filter assembly consists of a switch and four panels, electronic
circuit (Units 2¢c-2f). It is a component part of the receiver transmitter

and is normally located Onlthe Rear Panel Assembly (Unit 2).

b NOTE: Literally, the PA filter assembly is a component part of the PA
switch and filter assembly (63%0/1/09631). For convenience, a break-
down of this asSembly is included in the components list at the rear

of this section.

f 2. The assembly is connected in series with the transmitter output, the
| harmonic content of which is reduced by one of six filters, selected accord-

ing to the frequency range.

. Issue 1 Page 1
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DETAILED DESCRIPTION

3. The four panels respectively contain one filter on euch of Units 2¢ and
2e and two filters on each of Units 2d and 2f. The panels are fixed in the
form of a rectangular block, with six position printed circuit switches
placed at the ends. A shaft links the switches. Two coaxial flying lcads

connect the assembly to the external circuits.

4. A circuit diagram of the assembly is given in fig.1. Each filter
(fig.2) is a two-section, low pass, Darlington type configuration. The
value of components differ in each filter to provide the following

characteristics:

Pass~band Stop-band edge frequency
Range 1 filter 2 - 3.1 MHz 4.0 MHz
Range 2 filter 3.1 - 4.9 MHz 6.2 MHz
Range 3 filter 4.9 - 7.7 MHz 9.8 MHz
Range 4 filter 7.7 - 12.2 MHz 15.4 MHz
Range 5 filter 12.2 - 19.1 MHz 24.4 MHz
Range 6 filter 19.1 - 30.0 MHz 38.2 MHz

. In each case, the rejection band attenuation is greater than 25 dB with

- pass-band insertion loss of less than 0.05 dB.

ESTING

est equipment

. The foiiowing item of special-to-purpose test equipment is required:

Test Jig. Plessey Type TJI843A.

. The following items of proprietary test equipment are required:

tem Description

' Gen.  An RF Signal Generator capable of supplying an output emf of between
2 microvolts and 2 volts over a frequency range of 2 to 70 MHz with
an output impedance of 50 ohms.

Suitable instrument: Marconi RF Signal Generator Type TF144H/4

ge 2 : . Issue 1




640 /HA /09734
Item Description
RF mV An RF Voltmeter for measuring between 50 millivolts and 1 volt over
a frequency range of 2 to 70 MHz to an accuracy of + 3% of indicated
value.
Suitable instrument: Marconi RF Millivoltmeter Type TF2603 with
adaptors 7950 and 'N' to 'BNC' connector.
Counter An Electronic Counter with the facility for measuring frequencies
in the range 2 to 70 MHz to an accuracy of + 2 Hz.
Suitable instrument: Racal §024.
Load A resistive load of 50 ohms + 2%. (Suitable 50 ohm pad).
Preliminary
NOTE: Part of the jig is a housing rouchly similar to the PA filter housing
used -in the radio - but with holes drilled to give access to the
filter inductor core adjusters. v
8. Fit the UUT (unit under test) to the jig as follows:

Issue

(1) Fit the top cover plate to the UUT.

(2) Hold the UUT by the top of its spindle and position above the jig.
Pass the lower flying lead through the side hole inside the base of the
jig casting. Pass the upper flying lead into the cut-out in the top of
the jig casting and gently lower the UUT until the cover plate locates

on the two pins on top of the casting.
(3) Clamp the cover plate into position.

(4) Check that all 12 inductor slug slots are accessible through their

associated holes in the Jig casting.

(5) Connect the lower flying lead (filter input) into the strip-line
connector (side of housing nearest cover clamp lever) so that the inner
conductor is in contact with the printed copper strip and the outer
conductor is in contact with the ground plane. Tighten the clamp screw

to hold both conductors in position.

1 Page 3

JR—




640/HA /09734

(6) Connect the upper flying lead (filter output) into the strip-line
connector (on opposite side of housing to the first strip-line). Make

the connections in a similar manner.

(7) Fit the range selection wheel (number on wheel adjacent to
engraved locating line on housing gives range selected). Check that

the switch can be turned but do not use force.

Alignment of filters

9. P:oceed as follows:

(1) Connect the RF Gen output to the filter input at the Test Jig.

Connect the counter to the RF Gen normal output via a 10 dB attenuator.

(2) Connect the 50 ohm load to the filter output at the test jig.

Connect the RF voltmeter to measure the voltage across the load.
(3) Switch on mains supplies to test instruments.

(4) With reference to the table below, carry out checks 1 to 18 in

that order and, for each check:
(a) Set the UUT range as given.
(b) Set RF Gen frequency as indicated, at 2V emf.
(c) Adjus.t given jinductor for minimum reading at RV voltmeter.
NOTE: The location of the induétors is given in terms of upper/lower
part of Face A, B, C, D. Face B is the one with the engraved

locating line, face C is nearest the cover clamp. PFace A is

opposite C, face D is opposite B.

Page 4 Issue 1
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opex | (V0 ST | iog | CORE TO BE | STGNAL GENERATOR FREQUENCY (Miz)

NO. . ADJUSTED NOMINAL VALUE AND LIMITS

1 12 (ToP) 4.21 (4.205002 AND 4.214998)

2 1 B | L1 (BorToM) | 5.74 (5.735002 AND 5.744998)

3 L2 (TOP) 4.21 (4.205002 AND 4.214998)

4 13 (TOP) 6.40 (6.395002 AND 6.404998)

2 A | T1 (BoTTOM) | 9.38 (9.375002 AND 9.384998)

13 (TOP) 6.40 (6.395002 AND 6.404998)

7 L4 (TOP) 9.94 (9.935002 AND 9.944998)
3 A | L2 (BoTTOM) | 15.15 (15.145002 AND 15.154998)

9 14 (TOP) 9.94 (9.935002 AND 9.944998)
10 . L2 (Top) 15.95 (15.945002 AND 15.954998)
11 4 D [ L1 (BOTTOM) | 22.50. (22.495002 AND 22.504998)
12 12 (T0P) | 15.95 (15.945002 AND 15.954998)
13 L3 (ToP) 25.50 (25.595002 AND 25.604998)
14 5 ¢ | L1 (BOTTOM) | 36.24 (36.235002 AND 36.244998)
15 13 (TOP) 25.60 (25.595002 AND 25.604998)
16 14 (TOP) 39.60 (39.595002 AND 39.604998)
17 6 ¢ |12 (BoTTOM) |57.25 (57.245002 AND 57.254998)
18 L4 (TOP) 39.60 (39.595002 AND 39.604998)

*~ Insertion losses

10. With test equipment connected as specified for tests in para.9, carry

out each of checks 1 to 18 in the table below and, for each check:

(1) Set UUT range switch as given.
(2) Set RF Gen output to indicated frequency at 2V emf.

(3) Check that RF Voltmeter reading is within the indicated limits.

Page 5



640/HA /09734
CHECK ?;?G: ;?iggg SIGNAL GENERATOR FREQUENCY (MHz) OUTPUT
NO. NO NOMINAL VALUE AND LIMITS LEVEL (mV)
1 2.50 (2.450002 TO 2.549998) GT 950
2 1 4.00 (3.995002 TO 4.004998) LT 56
3 4.73 (4.725002 TO 4.73%4998) LT 56
4 4.00 (3.950002 TO 4.049998) GT 950
2 6.20 (6.195002 TO 6.204998) LT 56
7.05 (7.045002 TO 7.054998) LT 56
6.30 (6.250002 TO 6.349998) GT 950
3 9.80 (9.795002 TO 9.804998) LT 56
11.37 (11.365002 TO 11.374998) LT 56
10 10.00 (9.950002 TO 10.049998) GT 950
11 4 15.40 (15.395002 TO 15.404998) LT 56
12 17.82 (17.815002 TO 17.824998) LT 56
13 15.70 (15.650002 TO 15.749998) GT 950
14 5 24.40 (24.395002 TO 24.404998) LT 56
15 28.17 (28.165002 TO 28.174998) LT 56
16 24.50 (24.450002 TO 24.549998) GT 950
17 6 38.20 (38.195002 TO 38.204998) LT 56
18 45.60 (45.550002 TO 45.649998) LT 56
COMPONENTS LIST
11. The PA Switch and Filter' Assembly 640/1/09631 comprisés:
Panel, electronic circuit (Unit 2b) 419/1/11830
Housing assembly 640/1/09735
Cover (over Unit 2b) 640/1/09733
PA Filter sub-assembly 640/1/09734
Cover (over filters) 6€40/2/09729
Shaft 640/2/09845
Circlip 999/4,/01348,/009
Issue 1
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12.  The Filter sub-assembly 640/1/09734 comprises:

Switch 2S1BF 408/8/23235
Switch 2S1AF 408/8/23234
Panel, electronic circuit (Unit 2¢) 419/1/11835
Panel, electronic circuit (Unit 2d) 419/1/11840
Panel, electronic circuit (Unit 2e) 419/1/11845
Panel, electronic circuit (Unit 2f) : 419/1/11850

Component layout diagrams of Units 2¢ to .2f are given in fig.3 and

associated component lists in paras.13-16 inc.

13. The component parts of Unit 2c, 419/1/11835 are:

Cct.ref. ' Description Ref.No.

Capacitors, silver mica

c1 890 pF + 3% 350V 438/9/30100/138

c2 264 pF + 3% 350V 438,/9/30100,/129

c3 1497 pF + 4% 350V 438/9,/30100,/140

c4 854 pF + 3% 350V 438/9/30100,/137

c5 641 pF + 3% 350V 438/9/30100,/136
Inductors, r.f.

L1 ‘ 2.04 - 2.38 uH min. 406,/8/11037,/001

L2 1.37 - 1.61 uH min. 406,/8/11037,/002

14. The component parts of Unit 2d, 419/1/11840 are:

- Cct.fef. Description ' Ref.No.
Capacitors, silver mica
Cc1 614 pP + 3% 350V 438,/9/30100/135
co 394 pF + 3% 350V 438/9,/30100/132
C3 175 pF + 3% 350V 438/9/30100/124
C4 106 pF + 3% 350V 438/9,/30100,/119
o 936 pF + % 350V 438,/9,/30100,/139
C6 603 pF + 3% 350V 438/9,/30100/1%4
c7 573 pF + 2% 350V 438/9/30100/133
c8 344 pF + 1% 350V 438/9,/30100,/13%0
c9 392 pF + 2% 350V 438/9/30100,/143
c10 258 pF + 3% 350V 438/9/30100/128

Issue 1 Page T
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Cct.ref.

L1
L2
L3
L4

15. The component parts of Unit 2e, 419/1/11845 are:

Cct.ref.

16. The component parts of Unit 2f, 419/1/11850 are:

Cct.rel.

c1
02
C3
C4
C5

Cé

Page 3

Description

Inductors, r.f.

1.29 - 1.51 uH min.
0.94 - 1.10 uH min.
C.80 - 0.94 uH min.
0.53 - 0.62 uH min.

Descrigtion

Capacitors? silver mica

247 pF + 35: 350V
70 pF + = pF 350V
376 pF + 25 350V
230 pF + 3. 350V
158 pF +

o=
W
W
Ny
Q
=

Inductors, r.f.
0.505 ~ 0.595 uH min.
0.353 - 0.384 uH min.

Description

Capacitors, silver mica

157 pF + 3% 350V
100 pF + £5: 350V
45 pF + z pF 350V
29 pF + 5 pF 350V
240 pF + £ 350V
153 pF + 2% 350V
147 pF + 35 350V
94 pF + 3 pP 350V
101 pF + - 350V
64 pF + £ p? 350V

| STSTRNE N1

Inductors, r.f.

0.313 - 0.368 uH min.
0.254 - 0.286 uH min.
0.220 - 0.260 ufi min.
0.151 - 0.177 uH min.

Ref.No.

406/8/11037/003
406,/8/11037 /004
406,/8/11037 /005
406,/8/11037 /006

2ef.No.

438/9/30100/127
438/9/36100/116
438/9/3C100/131
438/9/30100/12%
438/9/30100/123

406,/8/11037,/007
406/8/11037,/00%

Pef.lo.

438/9/30100/12¢2
438/9/30100/142
438/9/30100/114
438/9/30100/141
433/9/30100/126
438/9/30100/121
438/9/30100/120
438/9/30100/117
438/9/30100/118
438/9/30100/115

406,/8/11037,/009
406,/3/11C37,/010
406/8/11037/011
406/8/11037/012
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OF
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INTRODUCTION

1.  The VHF Filter Assembly (Unit 2h) is a component part of the trans-
mitter receiver and is normally located on the Rear Panel Assembly (Unit 2).

It consists of a screening can and a panel electronic circuit. Two coaxial

flying leads connect the unit to the associated external circuits.

2. The unit is a low pass filter which reduces the level of broadband

noise and spurious outputs at frequencies above 33kMHz by at least 25 dB.

DETAILED DESCRIPTION

3. The filter (refer to fig.T) consists of a three-section, low pass,
Darlington-type filter comprising ten fixed capacitors and three variable

inductors.

Issue 1 Page 1
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4. The filter has the following characteristics:

Pass-band 2 - 30 MH=
Pass-band ripple less than 1 dB
Stop-band edge 32.8 Mic

Stor—band rcjection greater than 25 4D

Test eaulpment

s The following item of special-to-purpose test equipment 1s required:

Test Jig. TFlessey Type TJSI5A.

0. The following items of proprietary test equipment are requircd:

Item Description
R® Gen. ARF signal generator with the following essential characteristics:
Range " - 2 to 100 MHz
Cverall frequency accuracy i_10%
Output voltage 3V to 3V
Qutput impedance 50 ohms

Suitable instrument: Marconi TF144H/4

=V An RF millivoltmeter with the following essential characteristcis:
Frequency to include 2 to 100 MHz
Range 0.3 mV to 3V ‘
Accuracy 1_3% of fsd

Suitable instrument: Marconi Type 2605 with adaptor Type TM7950
with adaptor N to BNC

Counter An electronic counter for measuring frequencies in the range 2 to
100 MHz with an accuracy of 1 part in 104.

Suitable instrument: Racal Type 9024

Zoad A BNC 50 ohm by-pass termination, a suitable one being the Radiall
405 005.

-reliminary

1. 4t the test jig:

(1) Load the UUT (unit under test) onto the jig and clamp it into

vosition.

'y
"
[}
1]
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isertion loss measurement

Proceed as follows:

aed

(1) Set the RF Gen output level to 2V emf.

(2) Set the RF Gen to each of the frequencies listed below and at cach
step check that the reading of the RFV is as given:

RF Gen frequency MHz REV
Check between reading
1 19.91792 and 20.00208 GT 930 mV

2 33.79792 and 33.80208 LT 53 mV

3 '39.99792 and 40.00208 LT 53 mV i
4 50.0 approx. LT 53 mV =y
5 60.0 approx. LT 53 mV 'L]
6 70.0 approx. LT 53 mV -
7 80.0 approx. LT 53 mV —
8 90.0 approx. LT 53 mV ]
9 100.0 approx. LT 53 mV

MPONENTS LIST

The 'principal component parts of the VHF filter assembly 640/1/09648

 hd

"

Panel, electronic circuit 419/1/11825
Screen can assembly 640/1/09620

r.\'.;/ |
s

4

.The component parts of the panel, electromic circuit 419/1/11825 (refer

f.fig. 1) are:

-

4

o

Cct.ref. Description Ref.No.

Capacitors, silver mica ]
c1 4.7 pF + 0.25 pF 100V 400,/9,/19080 /004 T
2,3 134 pF + 0.5% 350V 438/9/30100/111 LJ
C4 135 pF + 0.5% 350V 438/9/30100/112
o 96 pF + 0.5 pF 350V 438/9,/30100/109 -
6,7 55 pF + 0.5 pF 350V 438/9,/30100/107 J
c8 132 pF + 0.5% 350V 438/9/30100/110 -
C9 34 pF + 0.5 pF 350V 438/9/30100/106 J
c10 92 pF + 0.5 pF 350V 438/9/30100,/108 .

-

e

[+
-+~
=
9]
g
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connector.

(2) Fit the coaxial insert on one flying lead into the multi-way -

(3) Connect the other flying lead into the strip-line connector so
that the inner conductbr is in contact with the printed copper strip
and the outer conductor is in contact with the ground plane. Tighten

the clamp screw to hold both conductors in position.
(4) Connect the RF Gen to the input socket on the jig.

(5) Connect the counter to the RF’Gen normal output via a 10 dBAatten—

uator.

(6) Connect the 50 ohm by-pass termination to the output socket on the

jig and connect the termination to the RFV.

(7) Switch on the test equipment mains supplies where applicable.

Alignment procedure

8. Proceed as follows:

(1) Set the RF Gen output level to 2V emf.

(2) Set the RF Gen frequency (indicated at counter) as given below for
check 1.

. (3) At the UUT, adjust the inductor core given below for check 1 to

obtain a minimum reading at the RFV.

(4) Repeat (2) and (3) for each of checks 2 to 6 inc. in that order.

RF Gen frequency (MHz) Adjust
Check between core
1 51.49792 and 51.50208 L3
2 35.619792 and 35.620208 L2
3 32.859792 and 32.860208 L1
4 35.619792 and 35.620208 L2
5 32.859792 and 32.860208 L1
6 51.49792 and 51.50208 L3

Issue 1
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Cct.ref. Description Ref.No. .
Inductors, r.f.
L1 0.056 to 0-060 uH min. 406/8/11037/013
L2 0.190 to 0.220 uH min. 406,/8/11038
L3 0.27 to 0.29 uH min. 406/8/110%7/C14
Page 5/6
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THIRD LINE SERVICING

OF
TURRET ASSEMBLY 640/1/09591
(oviT 3)
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INTRODUCTION

1. The turret assembly (Unit 3) is a component part

receiver and is normally located on the Front Panel an
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640/HA /09591 ' ‘

(Unit 1). It provides the following:
(1) A variable frequency oscillator (VFO).
(2) The receiver RF amplifier (single tuned input circuit).
(3) The receiver RF/IF mixer.
(4) A receiver IF stage.
(5) A double tuned filter.

2. Coarse tuning (i.e. frequency range) for items (1), (2) and (5) is
selected by a six position switch and, within each range, fine tuning is
provided by varactor diodes which respond to a control voltage from a fre-

quency synthesiser (Unit 9).

3. The double tuned filter is employed in either the transmit path or the

receive path, selection being made by a relay.

DESCRIPTION

4. The turret is a six position manually controlled switch. Each position
utilises a different pair of plug-in panels, electronic circuit (pec), which
rotate with the switch mechanism. A small plate on the turret casting
covers a port that gives access to whichever pair of pec has been selected.
5. Six of the pec (Units'3b73g inc.) provide the single/double circuit
tuning for ranges 1 to 6 respectively, the other six pec (Units 3j-3p inc.)
provide the VFO tuning for ranges 1 to 6 respectively.

6. Two other pec (Units 3a and 3h) are mounted in the turret casting, be-

neath a large cover plate. Unit 3h contains the VFO circuits and Unit 3a

contains the remainder of the RF circuits listed in para.l.

DETAILED DESCRIPTION

RF circuits (see fig.1)

7. The RF signal applied to pin 11 is fed to a single tuned circuit select-
ed by the range switch and then to ML2. The integrated circuit ML2 is a
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‘ _ 640 /HA /09591 i

variable gain broadband RF amplifier controlled by the receiver AGC voltage '

fed to pin 9 of Unit 3a.

8. When relay RL1/2 is not operated, its contacts connect MLZ2 output to

ML1 via the double tuned circuit selected by the range switch.

9. Both the single and double tuned circuits are tunied by varactor dicdes
controlled by a dc voltage in the range 5 to 80V supplied to pin 12 of Unit
3a. The control voltage is used to set the centre of the response curve of

the tuned circuits at the frequency of operation.

10. The integrated circuit ML1 is a double balanced modulator. The output
at ML1 pin 5 is a complex waveform containing the sum and difference fre-
quencies of the inputs to ML1 pins 7 and 3 (RF from ML2 and RF from the VFO),
the original frequencies are effectively suppressed. Ignoring any audio
component in the receiver RF signal, the difference between the two frequen-
cies is normally 1.75 MHz. The circuit L2/C4/C5 is tuned to 1.75 MHz and
has a bandwidth covering the upper and lower sideband components (i.e. audio
components). Thus, the difference frequency is selected and is amplified by

TR1/TR2 before being passed to the Rx IF output at pin 7 of Unit 3a.

11. Relay RL1/2 is operated when +24V is applied to pin 1 of Unit 3a; its
contacts disconnect the double tuned circuit from the receiver RF path and

connect the circuit in the transmitter RF path (between pins 13 and 12 of

Unit 3a).
h 1S

VFO (see fig.2)

14

12. ML1 on Unit 3h is an oscillator, the frequency of which is determined
by the tuned circuit comnected between pins 2 and 10 of ML1. This tuned
circuit is selected by the range switch and is tuned by varactor diodes con-
trolled by a dc voltage in the range 5 to 80V supplied to pin 8 of Unit 3h.
(In practice, this and the similar input to Unit 3a, are connected to a

common source, the Synthesiser).

1%3. ML1 provides three sine-wave outputs, two of these outputs are used to
supply the transmitter and receiver modulators respectively and are between
200 and 400 mV peak-to-peak. The third output is between 1000 and 1700 mV

peak-to-peak and is used to supply the synthesiser control loop.

Page 3
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l

TESTING

Test equipment

14. The following items of special-to-purpose test ecquipment arc rcquired:

(1)

HF Turret Test Set. Plessey Type TD505723.

(2) Test Jig. Plessey Type TJ844B.

15. The following items of proprietary test equipment are required:-—

Item

RE Gen.

RF VM

DV

Counter

Pad

Tool

Descripfion

A RF signal generator capable of providing spot frequencies in the
range 2 - 30 MHz to an accuracy of + 2 Hz. The outrut emf should
be adjustable between 6 uV and 500 mV + 1.2 dB from an output impe-
dance of SO ohms.

Suitable instrument: Marconi TF2002B with TF2170B synchroniser

A selective RF millivoltmeter capable of measuring voltages in the
range 50 uV to 50 mV with an accuracy of + 1.75 MHz.
Suitable instrument: Bruel & Kjoer Type 2006.

Digital voltmeter to measure dc voltages in the range OV to 62V
with an accuracy of + 5 mV. Input impedance 10 Mohm or better.

Suitable instrument: Solartron A203/204
\ ;7”///

To measure frequency in the range 2 to 30 MHz with an accuracy of

+ 2 MHz.

Suitable instrument: Racal 9024

A 20 dB 75 ohm pad.

A trimming tool such as the Siemens 9 mm tool. (The tool blade

dimensions must be correct in order to protect pot cores from

damage).

The test set TD50572 contains a reference oscillator and synthesiser

that, in conjunction with the turret, provide a '"phase locked loop'.

A lamp on the test set 1is extinguished when the phase lock condition

Page 4
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Preliminary
16. Connect the turret test set to the jig, using the 6-way Plessey and BNC

connectors.

17. Connect the DVM to the VARICAP connections on the jig, observing the

correct polarity.

18. On the UUT (unit under test) remove the two cover plates. Lift the UUT
onto the jig, ensure that it is seated correctly and, without using undue

force, secure it in position by means of the clamp.

19. By means of the lever on the jig, carefully slide the plunger carriage
in until the lever attains its maximum amount of movement - this will cause

the plungers on the carriage to locate against the UUT test points.

20. Fit the selection switch wheel to the turret mechanism. Three locating
pins, one on UUT and two on wheel ensure that the engraved marker on the
wheel correctly indicates the range selected (i.e. the pec requiring align-

ment is accessible through the access port).

i
21. On the plunger carriaggl/sét the damping switch (top of carriage) to
off.

22. Connect and switch on the mains supplies to the Turret test set and DVM.

Set the 6V switch to ON.

Current consumption check

23. Check that the meter on the turret test set indicates that the UUT
drain on the 6V supply is between 36 and 62.5 mA.

Oscillator tracking

o4. Set the turret to each of the range 1 to 6 in turn, and at each step,

refer to the list below and carry out the following procedure.
(1) Set the test set frequency to the upper tracking frequency given

and adjust the indicated capacitor for the specified varicap voltage

(displayed at DVM). The phase lock lamp on the test set should go out.
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!

(2) Set the test set frequency to the lower tracking frequency and , j

adjust the indicated inductor for the specified varicap voltage. The

phase lock lamp on the test set should go out. ' }

(3) Using the counter connected to pin 4 of Unit 3a (VFO output)'or
the UUT, check that the counter indicates a frequency 1.75 Mz above ]
the tracking frequency.

: TRACKING
RANGE | FREQUENCY | ADJUST | VARICAP DIODE VOLTAGE
MHz
1 2.99 33Ct 61.30V + 500 mV
2. 11 3311 9.67V + 50 mV .
2 4.72 3kC1 60.80V + 500 mV
3.28 3kL1 8.86V + 50 mV
3 7.42 31C1 61.00V + 500 mV ]
5.18 3111 9.10V + 50 @V | A
4 11.75 3mC1 60.80V + 500 mV | ~
8.15 3mL1 8.77V + 50 mV B
5 18.41 3nC1 61.00V + 500 mV ‘.
12.89 - | 3nL1 9.25V + 50 mV.
6 28.91 3pC1 61.00V + 500 mV . L
20.19 3pL1 9.12V + SO mV

RF tuned circuit alignment

25. Retain the test connections used in the preceding tests.
¢
26. Connect the RF VM probe to the mV MET socket on the test jig. Connect ‘
the 20 dB 75 ohm pad between the RF VM and its probe. Calibrate the RF VM i
to the reference level of 2.5 mV at 30 MHz as described in the manufacturers .
handbook. Set the RF VM to 1.75 MHz. -
y
27. Set the AGC and 24V switches on the test set to OFF. Set the demping -
switch on the jig to ON. -
28. Connect the RF Gen output to the SG1 terminal on the test jig. ©Switch ]
on the RF Gen and set its output level to 1 mV. -
-4
L

Issue 1
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NOTE: UUT is operated in Rx mode with RF Gen supplying signal and RF VM
showing BF output at pin 7 of panel 3a of UUT.

29. Set the turret to each of ranges 1 to 6 in turn and, at cach step,

refer to the list below and carry out the following procedure:

(1) Set the test set and RF Gen frequency to the upper tracking fre-

quency given.

(2) At the given unit, adjust C3, C2, C1 in that order, for maximum
reading at the RF VM.

(3) Set the test set and RF Gen frequency to the lower tracking fre-

quency given.

(4) At the given unit, adjust L3, L2, L1 in\that_ order, for maximum
reading at the RF VM. )

TRACKING
ADJUST
RANGE | FREQUENCY | ,'m “ry7m
MHz
1 2.99 3b
2.11
2 4.72 3c
_ 3.08
3 T.42 3d
, 5.18
4 11.75 3e
8.15
5 18.41 3f
12.89
6 28.91 3g
20.19

30. Select 28.91 MHz at test set and RF Gen. Adjust 3al? for maximum read-
ing at the RF VM.

31. At the jig, sect the damping resistor switch to OFF.
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Turret gain
32, Retain the test connections used in the RF tuned circuit alignment and

proceed as follows:
(1) Set UUT range switch to 1.
(2) Set test set AGC and 24V switches to OFF, set frequency to 2 MHz.
(3) Set RF Gen to 2 MHz at 1 mV emf.

(4) Adjust RF VM frequency control for maximum response in region of

1.75 MHz.

(5) Check that RF VM reading is between 1.9 mV and 9.8 mV (19 mV and
98 mV at UUT).

(6) Set test set frequency to 2.5 MHz. ' )
(7) Set RF Gen to 2.5 MHz at 50 uV enf.

(8) Adjust RF VM frequency for maximum response in region of 1.75 MHz

with narrow bandwidth selected. Note the reading.

(9) Set the test set AGC switch to ON and check that the RF VM reading
is more than 40 dB down on the reading obtained in (8).

Signal + noise/noise ratio

33. Retain the test connections used in the turret gain test and proceed as

follows:

(1) At the test set, set the AGC and 24V switches to off.

(2) With reference to the list given below, carry out checks 1 to 12

and for each check:

(a) Set UUT range switch as given.

(b) Set test set frequency as given. Switch on RF Gen carrier

and sct to same frequency at 0.8 mV enf.
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(c) Adjust RF VM frequency control for max. response in region of

1.75 MHz with narrow band selected. Note RF VM reading in dB.

(d) Switch off RF Gen carrier. Check that the RF VM reading is
greater than 16 dB below that noted in (c).

Check Range Frequerncy (MHZ)\

1 1 2.1

2 1 22.99

3 2 3.28

4 2 4.72

5 3 5.18

6 3 7.42

7 4 8.15

8 4 11.75

9 5 12.89 _ .
10 5 18.41 | ‘\}
11 6 20.19 g
12 6 28.41

COMPONENTS LIST

34, For details of the component parts of Unit 3, refer to table 1. For

detailed breakdown of these parts, refer to tables 2 to 15.
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Table 1

TURRET ASSEMBLY (UNIT 3)
640/1/09591 (see Figure 3)

Unit Description Reference No.
Filter, low pass 422/9/07510
Screen 640/2/09664
Housing and rotor assembly, consists of:- 640/1/09661
Housing assembly £€40/1/09762
Rotor, D.T.C.T. assembly, including:- 640/1/09765
Cheek assembly (right hand) 640/1/09860
Cheek assembly (left hand) 640/1/09861
Clip retaining 640/2/09862
Screen 640/2/09684
Rotor, oscillator assembly, including:- 640/1/09764
Cheek assembly (right hand) 640/1/09860
Cheek assembly (left hand) 640/1/09861
Clip retaining . 640/2/09862
Back plate assembly ) ' 6460/1/09766
End plate, front assembly 640/1/09767
Coupling assembly 640/1/09768
Shaft assembly 640/1/09856
Spring 640/1/14902
Spring 640/1/14904
Ring, retaining clip. external 4.8mm. 999/4/01303/003
Circlip, external, 6émm. shaft 999/4/00451/008
3a pPanel, electronic circuit, D.T.C.T. static
block See table 2
3b R.F. tuning coil, range 1 See table 3
3¢ . R.F. tuning coil, range 2 See table 4
3d R.F. tuning coil, range 3 See table 5
3e R.F. tuning coil, range 4 See table 6
3f R.F. tuning coil. range 5 See table 7
3g K.F. tuning coil, range 6 See table 8
3h Panel, electronic circuit, oscillator, static
block See table 9
33 Oscillator coil, range 1 See table 10
3k Oscillator coil, range 2 See table 11
31 Oscillator coil, range 3 See table 12
3m Oscillator coil, range &4 See table 13
3n Oscillator coil, range 5 See table 1&
3p Oscillator coil, range 6 See table 15
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640 /HA/09591

DOUBLE TUNED CIRCUIT (STATIC BLOCK) WITH RECEIVER RF AMPLIFIER AND MODULATOR

Cct Pef

R1
R2
R3
R4
RS
Ré
R7
R8
R9
R10
R11
R12
R13

Cl
C2
C3
C4
C5
Cé
c7
c8
Cc9
Cl0
ClL1
C12
C13

L1
L2

TR1

TR2

DL to D4
DS, Db
D7, D8
MLL

ML2

Issue 1

PEC (UNIT 3a)
419/1/11860 (See Figure *4)

Descriptivun

Resistors
620 ohm
10 kohm
150 ohm -
1.2 kohm
200 ohm
75 ohm
10 kohm
100 ohm
L00 kohm
100 kohm
75 ohm
1 kohm
100 kohm

5%
5%
5%
57
5%
5%
5%
5%
5%
5%
5%
5%
5%

L AENE e N NE e RN E e

CaEacitQEE
68nF + 807 - 207 50v
68nF + 80% - 207 50v

10nF + 807 - 207 50v
100pF + 57 100v
300pF + 17 -350v, silver mica
10nF + 807 - 207 50v
6.8uF + 20% 6v, electolytic
68nF + 807 - 207 50v
10nF + 807 - 20% 50v
68nF + 807 - 20% S50v
LOnf + 807 - 20% 50v
6.8uF + 20% 6v, electrolytic
10nF + 807 - 207 50v
Inductorxs
Inductor 18uH
Inductor

Semi-conductor devices
Transistor CV7648
Transistor CV7648

Diode, varactor, DB 4299
Diode CV7367

Diode, varactor, DB 4299
Integrated circuit CN 615T
[ntegrated circuit CN 599T

Reference No.

403/4/78126/044
403/4/78126/073
403/4/78126/029
403/4/78126/051
403/4/78126/032
403/4/78126/022
403/4/78126/073

“403/4/78126/025

403/4/78126/097
403/4/78126/097
403/4/78126/022
403/4/78126/049
403/4/78126/097

400/9/19084/098
400/9/19084/098
400/9/19084/078
400/9/19081/085
438/9/30100/105
400/9/19084/078
402/4/98049/009
400/9/19084/098
400/9/19084/078
400/9/19084/098
400/9/19084/078
402/4/98049/009
400/9/19084/078

406/8/08470/027
406/8/11030/002

990/4/00107/6438
990/4/00107/648
415/4/05441
990/4/00107/367
415/4/05441
446/4/00427
446/4/00421
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Cct Ref

RL1

Description

Miscellaneous
Relay

Contact block assembly

Screw, ch.hd. slotted M2 x 5mm st.st.

Reference No .

507/9/05095
(or 507/9/38041)
640/1/09668
991/4/02030/054




i e i

640/HA /09591
Table 3
R.F. TUNING COIL, RANGE 1 (UNIT 3b)
406/8/11102/001 (see Figure 5a)
Cct Ref Description Reference No.
Capacitors
Cl to C3 5.5 to L8pF variable 401L/9/32185
Cl L.6pF + 0.lpF 500v ~400/9/18825/004
C5 ) 1OnF + 107 100v 400/9/19083/051
Miscellaneous
Contact block 640/2/09670
Spring 640/2/09778
Inductors
Ll . Printed spiral coil 419/2/11876
L2,L3 Printed spiral coil 419/2/11871
Table &
R.F. TUNING COIL, RANGE 2 (UNIT 3c)
406/8/11102/002 (see Figure 5a)
Cct Ref ’ Description Reference No.
Capacitors
Cl to C3 5.5 to 18pF variable 401/9/32185
C4 1.8pF + 0.1pF 500v 400/9/18825/005
C5 LOnF + 10% 100v 400/9/19083/051
Miscellaneous
Contact block 640/2/09C70
Spring 640/2/09778
Inductors
L1 Printed spiral coil 419/2/11891
L2,L3 Printed spiral coil 419/2/11886
Page 13
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Table 5

R.F. TUNILNG COIL. RANGE 3 (UNIT 3d)
406/8/11102/003 (see Figure 5a)

Cct Ref Description reference No.

o hdl Gl

Cagacitors

Cl to C3 5.5 to L8pF variable 401/9/32185 Z

—
C4 L.0pF + 0.1lpF 500v 400/9/18825/001 |
C5 i LOnF + 107 LOOv 400/9/19083/051

ol

Miscellaneous

R.F. TUNING COIL, RANGE &4 (UNIT 3e)
406/8/11102/004 (see Figure 5a)

it

Contact block 640/2/09670

Spring 640/2/09778 - <

A
Inductors - ]

L1 Printed spiral coil 419/2/11906 -
L2,L3 Printed spiral coil 419/2/11901 ;
1
]
B

-
Table 6 A’
3]

r—_\

Cct Ref , Description teference No. ‘ll
Capacitors L
ClL to C3 5.5 to 18pF variable 401/9/32185 il
C4 2.0pF + 0.1pF 500v 400/9/18825/006 (-
cs LOnF + 107 400/9/19083/051 L
. |
Miscellaneous o
Contact block £60/2/09670 -
Spring 640/2/09778 Jl
Inductors -
Ll Printed spiral coil 419/2/11921 il
L2,L3 Printed spiral coil 419/2/11916

| SR L4
S

k=

<o
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Table 7
R.F. TUNING COIL, RANGE 5 (UNIT 3f)
406/8/11102/005 (see Figure 5b)
Cct Ref Description Reference No.
Resistors ‘
RL 10 kohm + 5% 403/9/03547/001
Capacitors
Cl to C3 5.5 to 18pF variable 401/9/32185
C4 2.0pF + O0.1pF 500v 400/9/18825/006
) ¢.daf + L0% 100v 300,78/ 9053/04 7
Miscellaneous
Contact block 640/2/09670
Spring 640/2/09778
Note ... LL, L2, L3 are printeq *
spiral coils
Table 8
R.F. TUNING COILL, RANGE 6 (UNIT 3g)
406/8/11102/006 (see Figure 5c¢)
Cct Ref Description Reference No
Resistors
R1 10 kohm + 57 403/9/03547/001
CaEacitor§
ClL to C3 5.5 to 18pF variable 401/9/32185
Inducthi
Ll to L3 Printed spiral coils
L& Inductor 406/8/1L1103/001
Miscellaneous
Contact block 640/2/09670
Spring 640/2/09778
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Table 9

OSCILLATOR STATIC BLOCK P.E.C. (UNIT 3h)
419/1/11960 (see Figure 6)

Cct Ref Description Reference No,
Resistors

R1 47 kohm + 5% 403/4/78126 /089

R2 47 kohm + 5% 403/4/78126 /089

R3 39 kohm + 5% - 403/4/78126 /087

R4 39 kohm + 57 - 403/64/78126 /087
Capacitors

Cl, C2 10nF +80% =207 100v 400/9/19084/078

C3 . 470nF + 20% 50v 400/9/19084 /049

C4 3pF + kpF 500v 400/9/18825/009

C5, Cé 10nF +807 -20% 100v 400/9/19084/078

Cc? LOnF + 207 100v © 400/9/19083/121 =

C8 to Cl0 10nF +80% -20% 100v 400/9/19084 /078 3

Cll, Cl12 L00OnF + 107 100v 400/9/19083 /066 B

C13 68nF +807 -207 50v 400/9/19084 /098 =

Cl4, C15 100nF + 107 100v 400/9/19083/066 ,_E

Clé 68nF 4807, -20% 50v 400/9/19084 /098
Semi-conductor devices :i;

D1, D2 Diode, varactor DB 4299 415/4/05441 L

D3 ' Diode, BAX-16 High conductance 150v. P.I.V.  415/4/05449 j

MLL Integrated circuit CN 5977 446 /4/00420 -
Miscellaneous : ]
Block assembly, oscillator 640/1/09671 7

N Earth connection 640/1/09672 L‘

Screw, cl,hd. slotted, M2 x 5mm. st.st. 991/4/02030/054

|
[PRNP W

\ | 4 ) 1 4 \ ¥ \ .4 |
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Cct Ref

ClL
Cc2
C3

L1l
L2

Cct Ref

Ct

Cz
c3

L1
L2
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Table 10

OSCILLATOR COIL, RANGE 1 (UNIT 3j)
406/8/11101/001 (see Figure 7a)

Description

Capacitors
5.5 to 18pF variable

200pF + 107 350v, silver mica
10pF + 5% 100v '

Inductors
Printed spiral coil

Inductor 10Q0uH

Miscellaneous

Spring
Contact block

Table 11

OSCILLATOR COIL, RANGE 2 (UNIT 3k)
406/8/11101/002 (see Figure 7a)

! Description

Capacitors
5.5 to 18pF variable

308pF + 1% 350v, silver mica
10pF + 5% 10OO0v

Inductors
Printed spiral coil

Inductor 47uH

Miscellaneous

Spring
Contact block

640/HA/09591

Reference No.

401/9/32185
438/9/30100/083
400/9/19080/075

419/2/11971
406/9/08490/033

640/2/09778
640/2/09673

Reference No.

401/9/32185
438/9/30100/099
400/9/19080/075

419/2/11981
406/9/08490/029

640/2/09778
640/2/09673
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Cct Ref

Cl
C2
C3

L1l
L2

Cct Ref

Cl
Cc2
Cc3

LiL
L2

Page 18

Table 12

OSCILLATOR COLL, RANGE 3 (UNIT 31)
406/8/11101/003 (see Figure 7a)

Description

Capacitors
5.5 to 18pF variable

470pF + 1% 350v, silver mica
6.8pF + 57 100v

Inductors
Printed spiral coil

Inductor 33uH

Miscellaneous

Spring
Contact block

Table 13

OSCILLATOR COIL, RANGE 4 (UNIT 3m)
406/8/11101/004 (see Figure 7a)

, Description

Capacitors
5.5 to 18pF variable

732pF + 17 350v, silver mica
6.8pF + 57 100v

Inductors
Printed spiral coil

Inductor 12uH

Miscellaneous

Sprirg
Contact block

Reference No.

401/9/32185
438/9/30100/055
400/9/19080/072

419/2/11991
406/9/08390/027

640/2/09778
640/2/09673

Reference No.

401/9/32185
438/9/30100/098
400/9/19080/072

419/1/12001

406/9/08470/025

640/2/09778
640/2/09673
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ClL
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Cct Ref

Cl
C2
C3
C4

L1l
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Table 14

OSCILLATOR COIL, RANGE 5 (UNIT 3n)
406/8/11101/005 (see Figure 7b)

Description

Cagacitors
5.5 to 18uF variable

1124pF + 1% 350v, silver mica
6.8pF + 5% 100v
6.8pF + 5% 100v

Inductors
Printed spiral coil

Inductor, 5.6uH

Miscellaneous

Spring
Contact block

Table 15

OSCILLATOR COIL, RANGE 6 (UNIT 3p)
406/8/11101/006 (see Figure 7c)

Description

CaEacitors
5.5 to L8uF variable

1750pF + 1% 200v d.c., mica
LOuF + 57 10Ov
L5pF + 57 LOOv

Miscellaneous

Spring
Contact block
Printed spiral coil

640/HA/09591

Reference No.

401/9/32185

438/9/30100/104
400/9/19080/072
400/9/18799/102

419/2/12011
406/9/08470/021

640/2/09778
640/2/09673

Reference No.

401/9/32185

400/9/19295/001
400/9/19080/075
400/9/19080/077

640/2/09778

640/2/09673
419/2/12021
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419/HA /24970
THIRD LINE SERVICING '
OF
FILTER UNIT 419/1/24970
(UNIT 1a)
CONTENTS
Para.
Description ... .o “en e ces een cen ees cen 1
Testing
Test equipment ... oo .o cee N ces .o “ee 3
1 k Hz filter ..- .o “es .o cen ces “ee . 5
Relay protection circuit oo een ees “es cen ces
Components 1ist .o cas cee .es .o .o - .- 16
ILLUSTRATIONS
Fig. Page
1 1 k Hz filter (Unit 1a) - circuit diagram .o ves T
2 1 k Hz filter (Unit 1a) — component layout .ee cen 9
DESCRIPTION
1. The Filter Unit (unit 1a) is a panel, electronic circuit (pec), which

is a component part of the transmitter receiver and is normally located on

_the Front Panel and Chassis Assembly (Unit 1).

2. With reference to,the circuit diagram in fig.1., Unit 1a provides

the following:

(1) TR4, TRS, TR2 and associated components function as a filter which
accepts a 1 k Hz input square wave of 100 mV peak-to-peak and shapes
this waveform to provide two 1 k Hz sine wave outputs, one 50 mV peak-

to-peak and the other variable up to 50 mV peak-to-peak.

— - Page 1
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TESTING

Test equipment

4. The following items of proprietary test equipment are required:

Item Description

RF Gen. An RF signal generator with the following essential characteristics:
Frequency range 1.8 MHz to 30 MHz
Output emf 2V
Source impedance 50 ohms

Suitable instrument: Marconi TF144H

RF VM An RF millivoltmeter with the following essential characteristics:

Voltage range 0-1000 mV
Frequency range 1.8 MHz to 30 MHz
Impedance GT 10 Mohm

Suitable instrument: Marconi TF2604
5. The following loading components are required:

(1) Resistors:
(2) 50 ohms + 2% W
(b) 10 ohms + 2% W

(¢} 100 ohms + 2% W

(2) Capacitors:
(a) 35 pF + 10% 6V

(b) 150 pF + 10% bV

Preliminary
6.  Connect a 50 ohm load to the ATU ground. Connect a 35 pF capacitor to

terminal 8 on the ATU front drive assembly. Join the free ends of the capa-
citor and resistor, and connect the RF millivoltmeter to this junction

(using screened cable with screen linked to unit earth).

6. At the ATU, connect RF Gen output to pin 6 of S1AB, using screened

lcable with screen linked to transformer T1 earth.

Page 2 Issue 1
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Test procedures

7. Set the ATU RANGE switch to each of positions A to E in turn. At each

step:
(1) Set the RF Gen to the lower frequency given, at 2V emf.

(2) Adjust the ATU TUNE and LOAD controls for peak reading on the RF
VM, check that this peak is GT 590 mV.

(3) Repeat at the upper frequency given.

Range Lower frequency Upper frequency
A 1.8 3.0
B 2.8 9.0
C 8.0 20.0
D 18.5 30.0
E 18.5 30.0

8. Fit 100 ohm load resistor in place of the 50 ohm load and:
(1) Set RF Gen to 2 MHz at 2V emf.
(2) set RANGE A at ATU.
(3) Repeat para.6(2).
(4) Set RF Gen io 30 MHz at 2V emf.
(5) Set RANGE E at UUT.
(6) Repeat para.7(2).
9. #it 10 ohm load resistor in place of 100 ohm load and repeat para.8.

10. Replace 50 obm load resistor. Fit 150 pF capacltor in place of 35 p¥

and repeat para.8(4), (5) and (6)-

Issue 1 Page 3
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COMPONENTS LIST FOR
TUNER UNIT RF
640/1/09592
Cct Ref. \ Description Reference No.
Drive plate assembly 640/1/09676
including:
HF core (short) (for L1, L2) 640/1/09799
HF core (for L3) 905/9/02366
Plate and bush assembly 640/1/09797
Rear mounting assembly 640/1/09677
including:
Plunger contact 640/2/09806
Spring 640/2/09807
Front drive assembly 640/1/09675
including:
L1 ATU tuning inductor coil 406/8/11035/001
L2 ATU tuning inductor coil ) 406/8/11035/002
L3 ATU tuning inductor coil g 406/8/11035/003
Cl Capacitor 22pF + 107 750v 400/9/19076/001
C2 Capacitor 30pF + 107 750v
C3 Capacitor 33pF + 27 750v
Gear assembly 640/1/14819
T1+S1 ATU Loading transformer (with switch) 406/8/11032/007
S2 Switch rotary wafer 408/9/00036/193
Bracket 640/2/09698
Issue 1
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THIRD LINE SERVICING
OF
POWER SUPPLY UNIT 640/1/09593
(uvitT 5)
CONTENTS
Para.
Introduction ces ees cee ‘e cee .o aee . . 1
Description e e eee e e
General .. 2
+12V regulator .o .o N e cee .ee . “ee 3
+3V regulator <o .o e e .o eee . aen 7
+6V regulator e oo cee .o .e- .e- .es “ee 8
+110V regulator .o “en ces ces . ee cee .o .- 10
Testing
Test equipment “es “ee “ee oee eee .- aes .o 13
Preliminary --- .o “es eee cen e .. - cen 15
Test procedures .o .o ave oo e .o .- cee 16
Components 1ist oes “ae .ee “ee e oae .o .- 17
ITLUSTRATIONS
Fig. Page
1 Uﬂt%,m%rmmu+mv&ﬁV—dmut“. .en .ee 17
2 Unit 5b, power supply +6V & +110V - circuit . een 19
3 Power supply unit assembly (Unit 5) e R .en “es .21
! Panel, electronic circuit (Onit 5p) - component layout ... 23
5 Panel, electronic circuit (Unit Sa) - component layout ... 23

’

DNTRODUCTION

;;1' The Power Supply Unit (Unit 5) is a component part of the transmi tter/
32"””LVcr and is normally located on the Front Panel and Chassis Assembly
E\Un . .

e dt 1), 1t provides five regulated dc outputs with nominal values of +3V,

» 6V compensated (for VFO), +12V, and +110V all derived from a nominal

-

1y o 24V de (limits 20 to 32V).

Page 1
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DESCRIPTION

reneral

2. The unit consists of an assembly of pec (panel, electronic circuit), 2 base

blate and a cover. The pec assembly consists of two pec, one (Unit 5b) is
secured by circlips to pillars located on the other (Unit 5a). Connections

to external equipment are provided by a multi-way socket on Unit 5a.

-12V regulator

5, At Unit Sa, TR1/TR2, ML1 and auto-transformer T1 provide a switching
regulator.

. ML1 provides a 40 kHz astable multivibrator; the mark-to-space ratio of
the output is determined by comparison, within ML1, of a reference voltage
lerived from the 24V supply voltage at pin 6 and a control voltage at pin 1.
'he control voltage is obtained from a potentiometer chain connected to the
regulator output. Thus, a chaﬂge in output potential adjusts the multivi-
yrator mark-to-space ratio to oppose the output change. The output mean

evel is set by resistor R3.

. Capacitor C2 produces a ramp at ML1 pin 8 at initial switch on. This
ffects the reference voltage and thereby affects to mark-to-space ratio so
hat the regulator output gradually rises to the correct level over the

irst 100 ms after switch on.

B Overlqad protection is provided by D3. A short circuit at the regulator
utput will pull down ML1 reference level far enough to switch off the multi-

ribrator and thereby switch off TR1/TR2.

-3V regulator

. The switching regulator TR3/TR4, ML2 and T2 at Unit 5a functions in a
imilar manner to the 12V regulator and derives a +3V regulated supply from

he +12V regulator output. The following particular differences exist:

(1) The reference voltage circuits within MLZ2 are temperature compen-

sated.

(2) Part of the control voltage potentiometer chain is within ML2.




640/HA /09593

(3) There is no overload protection diode because adequate protection

is provided in the +12V regulator.

+6V regulator (see fig.2)

8. The +6V regulator, ML1, TR1/TR2, T1, in Unit 5b, functions in a similar

manner to the +3V regulator and derives a +6V supply from the +12V regulator

output.

9. Since the. VFO frequency is sensitive to supply voltage variation and
since switching transmit mode to receive oOT vice versa causes a slight
change in the +6V level at pin 4 of Unit 5a, a second +6V output is provided
for the VFO at pin 3 of Unit 5b and separated from the first by resistor R5.
This resistor is in the control voltage potentiometér chain and provides a
compensating variation in the control voltage level to maintain the VFO

supply at a constant level.

+110V regulator (see fig.2)

10. The primary of transformer T1 1s the output choke of the 6V regulator.
Hence, a switching voltage will be applied to TR3; this will be at a low
current level and has little effect on the 6V regulator.

11. The switching of TR3 base causes 40 kHz pulses of current to be drawn
through T2 primary from the +12V supply rail. T2 is a 10:1 step up trans-
former which supplies a full wave rectifier (D3—6). A dc voltage of approx-
imately 120V is applied from the rectifier to the 110V regulator

12. In the regulator, TR6 is the series element controlled by the drive
transistor TR7. A reference voltage to TR7 is derived using one tramsistor
in ML2 as a reverse biased diode having a breakdown voltage of approximately
5.6V at a low current level through R9. TR4 and TRS provide a constant
current supply source to TR7. The second transistor in ML2 provides a
measure of temperaturc compensation to the control voltage taken to TR7 base

from the slider of Ri11.

Issue 1 Page 3
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TESTING ,

Test equipment

13. The following items of special-to-purpose test equipment are required:
(1) Mznual Interface Controller. Plessey Type TD4924A.
(2) Test Interface. Plessey Type TD50566A.
(3) Test Jig. Plessey Type TJ838A.

14. The following items of proprietary test equipment are required:

Item Description \
DVM A digital voltmeter for measuring voltages in the range 100 mV to
125V with an accuracy of 0.05% and having an input impedance greater

than 100 kobms. Two are required.
Suitable instrument: Solartron A203/A204

CRO An oscilloscope to display ac signals in the amplitude range 10 to
100 mV peak-to-peak at 2.0 MHz.

Suitable instrument: Solartron A100

PSU  To supply 20V + 0.02V, 24V + 0.02V and 30V + 0.02V with current limit-

ing at 400 mA.
Suitable instrument: Farnell TSVT70

Preliminary

15. Proceed as follpws:

(1) Connect the Test Jig to the Test Interface.

(2) Connect the Test Interface to the Manual Interface Controller.

(3) At the Interface Controller set:

(a) Test selection switches to 000.

(b) DC monitor switch to EXT.

Page 4
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(4) At the Interface Controller connect:
(a) DWM (DVM1) to socket marked DVM.
(b) DvM (DVM2) to socket marked AVO.
(c) CRO to socket marked CRO & AMP.

(d) PSU to terminals marked EXT B.
(5) Switch on the mains supply to all instruments where applicable.

(6) Adjust PSU voltage and current comntrols for zero output. Set
meter switch to read current. Connect an external short circuit
directly across the PSU output temminals. Increase output voltage a
small amount and adjust current control until meter reads 400 mA.

Remove short circuit.

procedures

16.

Issue 1

Carry out the tests given in the following pages.

Notes relating to tests

1. Unit under test 1is referred to as UUT.

2. Tests 000 - 030 are normally performed with the screening can of
the UUT removed. This can must be fitted for tests 031 - 070.

3. DVM2 monitors the voltage developed across a load- connected in

series witll the Supply current to the UUT. The DVM reading multi-

plied by 10 gives current level.

4. DVM1 is connected to measure input voltage or selected output

voltage as appropriate.

Fach output rail is connected to a suitable load, the +6V supply

1
.

load is switched from simulated receive mode to simulated transmit

mode on indicated tests.

6. The CRO is connected to monitor ripple on selected output rail.

Page 5
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!

7. Tests 000 - 016 set or check the various output voltage levels at

the nominal supply voltage level.

8. Tests 018 — 028 check, under transmit mode load conditions, the

current drain for various supply voltage levels.
9. Tests 031 - 036 check the output ripple.

10. Tests 038 - 070 check the regulation by monitoring the change of
each output for a change of input level from 20 to 24V and from
24V to 30V. DVM2 is used to monitor supply voltage on these tests.

Page 6 Issue 1
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Issue 1

ﬁﬁi? STEP | UNIT | RANGE | LIMITS INSTRUCTIONS
000 (a) - - - Depresé "Press to Test' button.
(v) {uUT - - Load UUT in test jig. Connect miniature
socket to UUT and connect probe to TP2 on
UUT. Turn all four pots fully anti-
clockwise.
(c) |DVM2 1V - Set DVM2 to 1V range.
(a) |pvM1 |100V - Set DVM1 to 100V range.
(e) {cRO |5 mV/ - Set CRO to 5 mV/cm range.
cm
(f) PSU - - Set PSU to minimum output.
SET SUPPLY VOLTAGE
002 (a) - - - Depreés "Press to Test" button.
(b) DVM1 |100V 23.95V to |Inocrease PSU output to give 24V on DwM1.
24.05V
SET 121V _OUTPUT
004 (a) - - - Depress "Press to Test" button.
(b) |pvM1 |100v  |121.37V to |Adjust 5aR3 to give 121V on DVM1. (Reading
120.63V | 4 1pp).
12 VOLTS OUTPUT
006 (a) - - - Depress "Press to Test" button.
(b) |DvMt {100 |13.13V to |Check DVMI reading.
12.07V
SET 6V OUTPUT
o008 | (a) {pvM1 | 10V - Set DVM1 to 10V range.
(b) - - - Depress '"Press to Test" button.
(c) |pvM1 | 10V |6.019V to |Adjust 5bR4 to give 6V on DVM1.
5.981V
6V 0SC. OUTPUT
009 (a) - - WITHIN Depress 'Press to Test" button.
+ 0.01V of
(v) |pvmt | 1ov | 008 Check reading on DVM1.
Page 7
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TEST

No STEP { UNIT | RANGE | LIMITS INSTRUCTIONS

SET 2.9V OQUTFUT _
o010 | (a) - - - Depress "Press to Test" button.

(b) | DvM1| 10V [2.901V to |Adjust 5aR7 to give 2.9V on DVMI.
2.898V

SET 110V QUTEUT

o012 | (a) | DVM1 | 200V - Set DVM1 to 200V range.
(v) - - - Depress "Press to Test' button.
(c) | DvM1 | 200V |110.17V to [Adjust 5bR11 to give 110V on DVMI.
109.83V
RE-SET 121V_OUTPUT
014 (a) - - - Depress "Press to Test' button.
(b) | Dvm1 | 200V [121.37V to|Adjust 5aR3 to give 121V on DVMI. (Reading
120.63V | o gpo).
121V OUTPUT (6V LOADED FOR TX)
016 | (a) - - - Depress "Press to Test" button.
(v) | DVt | 200v |122.93V to [Check reading on DVMI.
120.56
SET SUPPLY VOLTAGE (Lo)
018 | (a) - - - Depress "Press to Test" button.
(b) | DVM1| 100V [19.95V to (Adjust PSU to give 20V on DVMI1.
20.05V
LOAD CURRENT (SUPPLY V Lo)
020 | (a) - - - Depress "Press to Test" button.
(v) | DVM2 {100 mV [24.9 mV to [Check DVM2 reading.
26.1 mV
SET SUPPLY VOLTAGE
022 (a) - - - Depress "Press to Test" button.

(v) | pvm1 | 100v [23.95V to |Adjust PSU to give 24V on DVMI.
24.05V

Page 8 Issue |
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TEST
No STEP | UNIT | RANGE LIMITS INSTRUCTIONS
LOAD CURRENT _
024 (a) - - - Depress "Press to Test" button.
(b) |pvM2 [100 mV|21.1 mV to|Check DVM2 reading.
22.1 mV
SET SUPPLY VOLTAGE (Hi)
026 (a) - - - Depress 'Press to Test'" button.
(b) |pvmt | 100V [29.95V to |Adjust PSU to give 30V on DVM1.
30.05V
LOAD CURRENT (SUPPLY V Hi)
028 (a) - - - Depress "Press 1o Test'" button.
(b) |pvM2 |100 mV|17.1 mV to{Check DVM2 reading.
17.9 mv
RESET SUPPLY VOLTAGE
029 | (=) - - - Depress "Press to Test' button.
(b) DVM1 100V |23.95V to [Adjust PSU to give 24V on DVM1.
) 24.05V
030 (a) - - - - Depress "Press to Test" button.
(v) |T7. - - Disconnect probe from UUT. Replace-screen-
ing can.
12V OUTPUT RIPPLE
031 | (a) - - - Depress "Press to Test' button.
(b) CRO 5 mV/ |NGT 19 mV Check the peak-to-peak ripple voltage on
e CRO.
6V OUTPUT RIPPLE
032 (a) - - - Depress "Press to Test' button.
(b) CRO 5 mV/ INGT 28.5 mV|Check the peak-to-peak ripple voltage on
e CRO.
7V OUTPUT RIPPLE
034 (a) - - - Depress '"Press to Test'" button.
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- T M
TES
holr STEP | UNIT | RANGE | LIMOITS INSTRUCTIONS
034 (b) CRO 5 mV/ [NGT 19 mV [Check the peak-to-peak ripple voltage on

|
!
‘
5

o ———" —— - a——— -

(cont} cm

110V OUTPUT RIPPLE

CRO.

036 : (a) i - ! - - Depress "Press to Test" button. :
| () RO {5 mV/ INGT 47.5mViCheck the peak-to-peak ripple voltage on |

! ' Lo CRO. '

] | |
12V REGULATION ' !
038 l (a) ! - ! - - Depress ''Press-to-Test" button. %

' (vb) |DVM2 { 100V [19.95V to jAdjust PSU to give 20V on DVM2. f

l ] '2oﬂosy i

| |
040 : (a) ? - i - - Depress '"Press to Test" button. %

' (b) DVM1 10V {12.52V to Note reading on DVMI. i

. : i j12.98v i i

i | ! : { i
042 | (a) - |- : - lDepress "press to Test" button. !

f (v) DVM2 ; 100V ;23.95v to !Adjust PSU to give 24V on DVM2; then, f

g - ; 12405V Iwithin 30 seconds, note reading on DVMI. ?

' ‘DyMt1 ! 10V ,NGT 040  !This must not exceed Result 040 by more g

; N : 1+ 0.08V ithan 0.08V. ;
044 : (a) - bo- - ‘Depress "Press to Test" button. ;

; (v) DVM2 § 100V '29.95V to fAdjust PSU to give 30V on DVM2; then, i

‘ | i iao.osv \within 30 seconds, check reading on DVM1. |

; i 10V I'NGT 042 |This must not exceed Result 042 by more !

% ; ‘ +0.12V 14pan 0.12v.

i i _ ! '
6V REGUIATION |
046 E (a) ! - ! - - Depress "Press to Test' button. ,

| (v) !DVM? ! 100V 119.957 to |Adjust PSU to give 20V on DVM2.

\ P 20.05V

i o |
? 048 | (a) ; - - - Depress "Press to Test" button. i
; L ]

Issue 1
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) r-.'—-— [ ‘: L L4 A3
©omramo l 1 ! 1
i ga' PO lU'lI !EANGE‘ phalags INSTRUCTICHS
Tt ‘ [ !
LN I et |
! 048 ! (o) IDVM1T | 10V 15.980V to Note reading on DVM1. !
i(cont) 1 i 16.019V E
. ' ; ' l !
5 ! 3 ‘ ; | ;
, €50 ° (2) t - | - - iDepress npress to Test' button. :
: \ ‘ ' '
? (v) :D M2 E 100V ]23.95v to |Adjust PSU to give 24V on DVM2; then, :
Z } F 524'05V within 30 seconds, note reading on DVM1. ;
: ' : ‘ {
: i DVMT o, 10V gNGT 048  1This must not exceed Result 048 by more '
: ; 3 i il 0.002V  iynan 0.002V.
| ! '! ! ’ "-
' \ b ' .
! 052 (a) | - % _ - :Depress npress to Test' button. :
1 : i :
e (v) |DVM2 i 100V :29.95v to !Adjust PSU to give 30V on DVM2; then, ‘
: ‘ .0 b . '
i ' ! \ :30 oV { thin 30 seconds, check reading on DvMt.
! 3 i R s
: ; ‘pyM1 ) 10V INGT 050 'his must not exceed Result 050 by more
; ; i : Iy 0.002V i !
; ‘ = = i than 0.002V.
i : i_ '
© 3y REGULATION }
L o0se () i - T - ‘Depress 'Press to Test' button. :
: (v) pni2 | 100V .19.95V to ladjust PSU ta give 20V on DVM2. i
'20.05V ! 3
. . t i ;
; ? { ! ‘
056 , (a) + - ' - f - :Depress "Press to Test" button. |
. - (b) -DVMI 10V 12.881V to iNote reading on DVM1. ' ;
'2.919v
. . Co , i
oss - (a) - = - .Depress "Press 10 Test" button. :
4 ‘ ! : _
' (v) DvM2 100V 23,95V to -Adjust PSU O give 24V on DVMZ; then,
: 2405V :within 30 seconds, note reading on DVM1. s
: , vt 10V INGT 056 EThis st not exceed Result 056 by more i
} ! : j '+ 0-002V" ttpan 0.002V. i
| | _ i
, - | i { i
© 06C &a) o= - - !Depress "Press to Test" buttorn. ‘
! : y ' :
: - (p) oviz | 100V i29.95V to Adjust PSU to give 30V on DVM2; then, l
: ! {)O'OSV within 30 seconds, check reading on DVii. ‘
{ “DVI1 ; 1oV ;JGT 058 This must not exceed Result 058 by more :
' l

Issue 1 Page 11




640/HA/09593

— T Y —
TES
'hoT STEP | UNIT | RANGE | LIMOTS INSTRUCTIONS
034 | (b) IcrRO I5 mv/ |NGT 19 mV [Check the peak-to-peak ripple voltage on
(cont) cm CRO '
|
110V OUTPUT RIPPLE i
T .
| 036 : () | - ! - - Depress 'Press to Test'" button. :
i ‘ . ;
i | (b) ‘CRO ES mV/ INGT 47.5mV]Check the peak-to-peak ripple voltage on f
i i ! { cm CRO
H i ‘ i
N 1
12V REGULATION | i !
038 l (a)AT - 4 - - Depress "Press-to-Test'" button. :
i ! ' , : , :
i i (b) |DVM2 | 100V [19.95V to jAdjust PSU to give 20V on DVM2. :
! ‘20.05V i
l ) ! ' ;
! ! ' i !
040 (a) - - - :Depress "Press to Test" button. ;
| ' (b) DVMI ' 10V {12.52V to |Note reading on DVMI. §
! , ) { ! ‘ :
: ‘- l : ! s
. . !
i 042 | (@) . - - - Depress "Press to Test" button. !
i : 4 !
3 ? (b) DVM2 | 100V .23.95V to !Adjust PSU to give 24V on DVM2; then, ;
i ! ‘ ; 12405V lwithin 30 seconds, note reading on DVM1. 3
‘ , ‘DvM1 | 10V (NGT 040 !This must not exceed Result 040 by more !
~ : + 0.08V :
‘ .. \ ) ;than 0.08V. |
; : ; !
v 044 1+ (a) - - . = - Depress "Press to Test" button. :
! ! . ! { ;
, (b) DVM2 | 100V 29.95V to Adjust PSU to give 30V on DVM2; then, i
| ; | , ;3°‘°5V iwithin 30 seconds, check reading on DVM1. |
(DVM1 - 10V INGT 042 This must not exceed Result 042 by more !
i | | l + 0.12V 0.12V
I l ! than - .
l i | , ! '
{ 6V REGULATION |
l L
| 046 ! (a) } - ! - - Depress "Press to Test" button.
: |
. | (b) DVM2 | 100V [19.95V to [Adjust PSU to give 20V on DVM2.
! , - 20.05V
; ‘ ! :
' 048 } (a) i - - - Depress "Press to Test" button. i
; 1 _
Issue 1




640/HA /09593

{jT iST:P UNIT {RANGEi LIS INSTRUCTIONS
110V_23GULATION | |

. 062 ! (a) , - - - Mepress '"Press to Test'" button.

|
§ '
| (b) ! DvMz | 100V {19.95V to iAdjust PSU to give 20V on DVM2.
; ! | i20.05V
0
« 064 a) | - e - _iDepress "Press to Test" button.
. {v)  DVM1, 100V ;109.83V to Note reading on DVNI1.
- : i 116,17V
_. ' ! ! )
o ! ! ! f
lcés ' (2) : - =+ - 1 - Depress "Press to Test" button.
! ! 1 I
? . {p) ' DVMZ : 00V 123,95V to iAdjust PSU to give 24V on DVX2; then,
: ; E ?24'05‘, Within 30 seconds, note reading on DV,
l ; ! ; ;
: : DVM1 ! 100V INGT 064 ‘This must not exceed Result 064 by more
i ? # 0.01V  yyan 0.01V.
0658 (2) . - - - tDepress "Press to Test'" button.
“(b) - DVM2 ;1oov 29.95V to Adjust PSU to give 30V on DVM2: then,
t 5 3005V witnin 30 seconds, check reading on DVMI.
DVM1 ' 100V NGT 066  iThis must not exceed Result 066 by more
| r 0.01V jthen 0.01V.
| .
o (&2 - - ! - Depress "Press to Test' button.
: (b) - - - ‘Remove module from test jig.
7 i [
‘ : '
3 ! : ! %
b .’ i ,
P i
; . ‘ , n
: ) : i !
; : ! : I
! . | '
L ' ! ! ;
; ‘ ! '
! | i
L . ﬁ !
N ', | \
F R T B =
SR RS N N ]
?ags 12 Issue 1




. SR / 640/HA /09593

COMPONENTS LIST

17. The principal component parts of the Power Supply Unit 640/1/09593 (sce

fig.}) are:
Base 640/1/09701
Cover assembly 6£40/1/10088
Assembly of PEC 640/1/14895

18. The principal component parts of the Assembly of PEC 640/1/14895 (see

fig.}) are:
Panel, Electromic Circuit (Unit 5a) 419/1/12025
Panel, Electronic Circuit (Unit Sb) 419/1/12030
Ring retaining 994,/4,/00467,/002

A detailed breakdown of Units 5a and 5b are given on the following
pages.

Issue 1 : Page 13




COMPONENTS LIST

17. The principal component parts of the Power Supply Unit 640/1/09593 (sce

fig.}) are:
Base 640/1,/09701
Cover assembly 640/1,/10088
Assembly of PEC 640/1/14895

18. The principal component parts of the Assembly of PEC 640/1/14835 (see

fig.}) are:
Panel, Electronic Circuit (Unit 5a ) 419/1/12025
Panel, Electronic Circuit (Unit 5b) 419/1/12030
Ring retaining 994/4,/00467/002

A detailed breakdown of Units 5a and 5b are given on the following

pages.
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640/HA /09593

N I ? N
j No T i sSTEP ] UNIT ; FLA.I\?L}EI LTS INSTRUCTICNS
i 110V 22GULATION ! |
06 l (a) ! - ! - - Depress "Press to Test" button.
| | (v) !Dvm2 {100V {19.95V to ‘IAdjust PSU to give 20V on DVM2.
\ ; ! i20.05V
i { 1
F . 1
; 064 (a) = - b - _iDepress "Press to Test" button.
. . () DVM1 100V ;109.83V to Note reading on DVMI.
: . : i A1G. 17V i
? ! - | ! )
9 ! ! ! :
| cés (a) : - + -~ - Depress "Press to Test' button.
. ' i i
! - {b) ' DVM2 : 100V 23,95V to iidjust PSU to give 24V on DV2; then, :
| i i E ?24'05‘/ Within 30 seconds, note reading on DVM1. :
I ! ; ) !
| ; : DVM1 : 100V NGT 064 - This must not exceed Result 064 by more
| : : # 0.0V iyan 0.01v.
658  (a) - - - tDepress "Press to Test" button. :
" (v) DVMZ; 100V 29.95V to Adjust PSU to give 30V on DVM2: then, ,
) ; 730.05V within 30 seconds, check reading on DVM1. !
DVM1 ' 100V NGT 066 IThis must not exceed Result 066 by more ‘
' l+ 0.01v ithan 0.01V. !
I .
. i
o7c (a) - - - Depress "Press to Test" bution. |
 (b) - - - 'Remove. module from test jig.
f i
. . | '
~ ; . i 1
. ! : i |
" . ! i i
| i ;
N i H !
' . l
! ) l
a ! t
: ‘ i i
!
A |
i ) i t
! ', | !
L ' i
f : !
_ ! | l J
?age 12 Issue 1
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S / 640/HA /09593

COMPONENTS LIST

17. The principal component parts of the Power Supply Unit 640/1/09593 (sce

fig.}) are:
Base 640/1,/09701
Cover assembly 640/1/10088

Assembly of PEC 640/1/14895

18. The principal component parts of the Assembly of PEC 640/1/14895 (see

fig.}) are:
Panel, Electronic Circuit (Unit 5a) 419/1/12025
Panel, Electronic Circuit (Unit 5b) 419/1/12030
Ring retaining 994/4 /00467 /002

A detailed breakdown of Units 5a and 5b are given on the following
pages.
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640/HA/09593 ‘
L,
Cct Ref Description Reference No.

19. The principal component parts of the Panel, electronic circuit

419/1/12025 (Unit 5a) (see fig.5) are:

r— | a—
I )

r
Resistors {
RL 620 ohm + 5% 403/4/78126 /044 -
R2 2 kohm + 5% 403/4/78126/056 .
R3 500 ohm + 107 0.5w variable 404/9/05033/001 L
R4 82 ohm + 5% 403/4/78126/023 ‘
R5 2.7 kohm + 5% 403/4/78126/059
R6 620 ohm + 57 403/4/78126/044 L~
R7 2 kohm + 10% 0.5w variable 404/9/05033/003
R8 100 ohm + 5% 403/4/78126/025 L‘
Capacitors ]
ClL 22uF + 207 35v electrolytic 402/4/98049/092 L
C2 56uF + 10% 6v electrolytic 402/4/98049/004 1
c3 LuF + 207 35v electrolytic 402/4/98049/085 y
Ch 4.70F + 107 100v 400/9/19083/041 L
C5 68uF + 207 15v electrolytic 402/4/98049/037 w
ce 22uF + 207 15v electrolytic 402/4/98049/036 4
c7 22uF + 207% 15v electrolytic 402/4/98049/036 , l- ?
c8 LuF + 207 35v electrolytic 402/4/98049/085 ]
Cc9 4.70F + 107 100v 400/9/19083/041 —~
Ccl0 330uF + 207 6v eiectrolytic 402/4/98049/012 L '
Cll 47uF + 20% 6V electrolytic 402/4/98049/010
! -
Inductors b
Ll to L& Inductor 150uH 406/8/11040 d
Semi-conductor devices -
TR1 Transistor 2N3720 417/4/00241 B
TR2 Transistor BCY70 417/64/00240 :
TR3 Transistor BFS97K 417/64/00256 -
TR4 Transistor BCY72 417/64/00254 A
Dl Diode BAX12 415/4/05451 |
.. D2 Diode BAXL2 415/6/05451 "'J
. | ]
. Page 14 Issue 1 j
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640/HA/09593
Cct Ref Description ‘ Reference No.
D3 Diode CV7367 990/4/00107/367
D4 Diode BAX12 415/4/05451
ML1 Integrated circuit CN 587T 446 /64/00416
ML2 Integrated circuit CN 585T 446 /64 /006415
Miscellaneous .
T1 Transformer 406/8/11033/001
T2 Transformer 406/8/11033/003
SK . Socket, receptacle, electrical 508/9/21650
Screw, slotted ch.hd. M2 x 10mm.cad plate st. 991/4/01547/059
Washer, crinkle. 8BA, Ber.Cu. 991/4/01269/020
Washer, bright, small, 8BA,cad plate. st. 991/4/00413/001
Nut, hex, M2, st.st. 991/4/701495/002

20. The principal component parts of the Panel, electronic circuit

419/1/12030 (Unit Sb) (see fig.4) are:

Resistors

R1 620 ohm + 5% 403/4/78126/044
rR2 91 ohm + 5% 403/4/78126/024
R3 1 kohm + 5% 403/4/78126/049
R4 1 kohm + 57 0.5w variable 404/9/05033/002
R5 Part of printed circuit
R6 82 ohm + 5% : 403/4/78126/023
R7 470 kohm + 5% 403/4/78127/113
R8 22 kohm + 5% 403/4/78126/081
R9 470 kohm + 5% 403/4/78127/113
" RI10 1 Mohm + 2% 403/4/18127/521
R11 20 kohm + 107 0.5w variable 404/9/05033/005
R12 43 kohm + 57 403/4/78126/088
Capacitors
cl 22uF + 20% 15v electrolytic 402/4/98049/036
C2 4.7uF + 207 10v electrolytic 402/4/98049/023
C3 LuF + 20% 35v electrolytic 402/4/98049/085
C4 4.70F + 107 100v 400/9/19083/041
CS 330ufF + 207 6v electrolytic 402/4/98049/012
o) 3.6uF + 20% L25v electrolytic 402/9/98190/075
C7 47nF +807 -207. 50v 400/9/19084/094
c8 1.7uf + 20% 125v electrolytic 402/9/98190/074
C9 2200F + 20% 250v 435/4/90410/220
Inductors
L1 Inductor L50uH 406/8/11040
Issue 1 Page 15




640 /HA /09593 ‘
Cct Ref Description Referenc; No.

Semi-conductor devices

TRL Transistor BFS 97K - 417/6/00256

TR2 " Transistor BCY 72 417/4/00254

TR3 Transistor CV 7644 ’ 990/4/00107/644

TR&G Transistor CV 7648 990/4/00107/648

TRS Transistor Ul4906/4 ~ 417/4/05089

TR6 Transistor FRB 700 417/4/00255

TR7 Transistor FRB 700 417/4/00255

DL piode CV 7367 990/4/00107/367

D2 Diode BAX .12, controlled avalanche 415/4/05451

D3 to D6 Diode BAX 16, high conductance, 150v P.I.V. 415/4/05449

D7 Diode BAX 12, controlled avalanche 415/4/05451

MLL Integrated circuit CN 587T 446 /4 /00416

ML2 Integrated circuit CN 497T 446 /6/00429
Transformers

Tl Transformers 406/8/11033/002

T2 Transformer 406/8/11032/003

>
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Fig.3 Power supply unit assembly (unit5)
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Fig. 4 Panel electronic circuit, ( unit 5b) -
component layout
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Fig.5 Panel,electronic circuit, (unit Sa)— {)




640/HA /09705

l

THIRD LINE SERVICING

OF
SCREEN & CAN ASSEMBLY 640/1/09705
(UNIT 6a)
CONTENTS Para.
scription PP . . cee . 1
Testing
Test equipment .o cee een cen . . .
Preliminary ... cee vee aea eee ces ees . 8
Test procedures ... vee  ees ae cae
Components lists aee cee ees .o . . 19
ILLUSTRATIONS
Fig. Page
1 Unit 6a, receiver IF stages - circuit e ces een 9
2 Receiver IF pec (unit 6a) - component layout cee e 11

DESCRIPTION

1.  The screen and can assembly (unit 6a) is a component part of the
transmitter receiver and provides receiver IF stages. The unit is normally

located on a mother panel (unit 6).

) The unit consists of a screening can and a panel, electronic circuit
(pedj. All the circuit components are located on the pec. Holes are

drilled in the screening can to allow accéss for adjustment of tuning.

3. A circuit diagram of the unit is given in Fig.1. A pre-amplifier
TR1 and two integrated circuit amplifiers, ML1, ML2, are connected in
cascade. ML1 and ML2 are each followed by a tuned circuit. Provision is

made for AGC, the control voltage being routed to ML2 pin 7.

4. The gain of TR1 is set by means of a wire link connection to select the
appropriate emitter load; this selection is carried out when setting up the

complete receiver.

Issue 1 Page 1
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640 09705 -
5. The IF is 1.75 MHz with an effective bandwidth of 23 kHz. The ' -
maximum gain (AGC input OV) is greater than 70 dB. L ;
TESTI!G (l
L
Test equioment
e
. “he following items of special-to-purpose test equipment are required: m-
(1) ilenual Interface Controller. Plessey Type TD49244. -
Uk
(2) Test Interface. Plessey Type TDS0567A. [ I
(3) Test Jig. Plessay Typs TJ834L. L
7. The Zollowing items of proprietary test equipment are required: .
Iten Descriotion . -
ivo ~ dc milliemeter capable of reading currents in the range '
C -~ 10 mA with an accuracy of + 1% of Isd. T -
Suitable instrument: Avo llodel BX. ¢
Dy A digital voltmeter having the following essential characterizti-c: 4
Range 0 - 10V b
Accuracy :_0.0TSﬂ of reading J
+ 0.005% of =sd .
Suitable instrument:  Solartron A203/204 7J]
=V An RF nmiilivoltmeter having the following essential :]
characteristics:
Frequency range: 1.€ MHz to 1.8 ¥z -J
Voltage renge: 1V and 100 mV.

Irput impedance: GT 150 kohms at 1 MEz, L7

2.5 p¥ at 1 iHz

B

~

Accureacy: ;: 0of fsd on 1C mV range 3

|+
AN

-

Suiltable instrument: Idarconi TF 2603 with coaxdizli adaptor

T 795C and I to BC adaptor

g h’

-

tJ
(0
]
[p]
N
=
i
4
o
[4}]
—_—




640/H4/09735

Description

ter An electronic counter capable of measuring frequency 1.75 MHz
with accuracy of + 2Hz
Suitable instrument: Racal 9024

Gen. An RP signal generator having the following essential
characteristics:
Frequency range: 1.4 MHz to 2.1 MHz
Frequency accuracy: + 2 Kz
Output emf: 40uV to 50 mV
Source impedance: 50 ohms

Suitable instrument: Marconi TF 144H/4

A power supply capable of supplying 6V + 3%.

Suitable instrument: Farnell L30B

Proceed as follows:

(1) Comnect the Test Interface to the Manual Interface Controller
and to the Test Jig.

(2) At the Manual Interface Controller
(2) Ensure that the DC monitor switch is set to EXT

(b) Set the test selection switches to 000
(¢c) Conmnect AVO to socket marked AVO
(d) Connect DVM to socket marked DVM

(e)  Connect RF Gen. to socket marked SG1

(f) Connect the PSU output to the EXT A connector

(3) At the test interface, connect RFVM to socket marked RFVM.

(4) Connect counter to RF Gen. normal output via a 10 dB attenuator.




640/HA /09705 )

(5) Switch on mains power to all test instruments where applicable.

(6) Ensure that all links are removed from pins 6, 7, 8, 9 and 10 R
of the UUT (unit under test). -

Test procedures

9. Carry out the procedures given on the following pages. -

NOTES RELATING TO TESTS

1. The unit under test is referred to as UUT. -

2. For the majority of tests, the RF Gen. output is injected into
pin 11 of the UUT and the resulting output at pin 3 is displayed at
the RFVM. In tests 008/010, + 4.65V is applied to the AGC line of
the UUT, for all other tests, AGC is not applied.
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6.0V |SUPPLY LINE |ADJUSTMENT

the UUT.
1 avo {10mA - Set Avo to 10 mA dc range.
002 | (a) | INT - - Depress "PRESS TO TEST" button.
CON '

DVM |10V - Set DVM to 10V range.

RF 1w - Set RFVM to the 1V range.

V‘M A

(v) DVM 10V 5.902V to |Adjust PSU to indicate on DVM a value of
: 6.098V

6.0 Volts.

e e A ——

f ;

, :
6.0V ;LINE JURRENG MEASUREMENT
i E]

N Y N S . TNV P T T = Y - iy - .

§
004 ! (a) iINT | - - Depress "PRESS TO TEST" button.

—— e ———y

greater than 9.0 mA.

- |

f
1
|
(b) t AVO ,10mA NGT 9.0mA !Ensure that the 6V line current is not
)
!
i
L

| |
ADJUS@@ENT ‘

]

6.0V iSUPPLY LINE

05 | @) |me | - 7 - Depress "PRESS TO TEST" button. J

- m—————— e o e

(b) | DVM 1OV .902V to {Adjust PSU to indicate on DVM a value

of 6.0 Volts.

TF ABIGNMENT AND [GAIN

E iy
640/HA /09705
J' - - .
| TEST
No STEP | UNIT | RANGE | LIMITS INSTRUCTIONS
000 | (a) | INT - - Depress "PRESS TO TEST" button.
CON i
i (v) {uut - - Locate UUT in test jig. Ensure that links ;
I are not fitted to any of pins 6 to 10 of ;

006 | (a) | INT - - Depress "PRESS TO TEST" button. i
CON ;
(v) COUN 1.748002 t¢ Set RF Gen. frequency to indicate on i
TER 1751998 M 30 Junter 1.75 MHz. ;
(¢) | RE - Set 500 u{ Set RF Gen. output level to 500 uv.
GEN

Issue 1 ' Page 5




640/HA /0970%

-

I | -
: T
ﬁif-! STEP | UNIT | RANGE | Lmnrrs INSTRUCTIONS
006 |(d) |RF 1V |MAX.OUTPUT [Adjust L1, L2 on the UUT for a maximum
1 EVEI
cont’q Vi L indication on the RFVM Voltmeter.
(e) |[RrF 1v 169V to Check the reading indicated on the RFVM,
VM 470mV
?(f) RF ZERO Set output signal of RF Gen. to zero.
: } GEN OUTPUT
&) [P  100mV [55 mV to {Set RFVM o 100 vM scale. Increase
™ 65 mv output level of RF Gen. to indicate on
iRFVM a reading of 60 mvV.
Note the setting of the output level dial
on the RF Gen. in dB's.
1 AGC JOLTS
foo8 | (a) | mnr | - - Depress "PRESS TO TEST" button.
| [ CON ¢ '
f , (b) | DVM g 10V 14.601V to .Check AGC line voltage.
F r i 4.699v |
| .f
| ] '
i I/P IfEVEL ﬁNCREASE WLTH ;AGC
T
; |
f 010 | (a) P mwr | - - !Depress "PRESS TO TEST" button.
; E COoN
i | (b) | RF ; | ;Increase RF Gen. output level to indicate
H i s
g : : GEN : ﬁ lon RFVM a reading of 60 mV. Note the
) H f
E [ f jsetting of the output dial on the RF Gen.
] gin dB's.
(c) NLT Check that reading noted in 010 b is NLT
61.2 dB 61.2 dB above that noted in 006 g.
igcreater
012 | (a) | INT - - Depress "PRESS TO TEST" button.
CON |
(v) | uur [Remove UUT.
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640/HA /09705

COMPONENTS LIST

10. The component-parts of the screen and can assembly (unit 6a)
640/1/09705 are:

Screen can : 640/1/09824
Panel electronic circuit 419/1/12035
Spacer 640/2/15412

11. A detailed breakdown of the panel electronic circuit 419/1/12035
is given on the following page.
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640/HA /09705

Cct Ref

R1

R3,R9
R4
RS
R6
R7
R

Cl
C2
Cc3
C4
C5
Ccé6
c7?
C8
C9
Clo
CLL
Cl2
Cl3
Clg
Cl5

L1
L2
L3

TR1
ML1
ML2

COMPONENTS LIST FOR
RECEIVER IF PEC (Unit 6a)
419/1/12035

Description

Resistors
o + 57
4.3 kohm ¥ 5%
1 kohm + 57
130 ohm ¥ 57
75 ohm + 57
110 ohm ¥ 5%
470 kohm + 5%
390 ohm + 57

Cagacitors

10nF 4807 -207 100v
68nF +807 -207 50v
68nF +807 =-207 S0v
LOnF 4807 -207 100v
68nF +807 -207 50v
27pF + 57, 100v
L00pF + 57 100v
330pF + 17 350v

10nF +807 -207 100v
Not used

27pF + 57, 100v
100pF + 57 Loov
330pF + 17 350v

10nF 4807 -207 100v
6.8uf * 20% 6v CET 304

Inductors

Inductor, R.F.
Inductor, R.F.
Inductor, R.F.

Semi-conductor devices

Transistor ZTX109L
Integrated circuit CN603T
Integrated circuit CN603T

Reference Yo,

403/4/78126/07¢
403/4/78126/064
403/4/78126/049
403/4/78126/028
403/4/78126/022
403/4/78126/026
403/4/78126/041
403/4/78126/039

400/9/19084 /078
400/9/19084 /098
400/9/19084 /098
400/9/19084/078
400/9/19084 /098
400/9/19080/080
400/9/19081/085
438/9/30100/105
400/9/19084 /078

400/9/19080/080
400/9/19081/085
438/9/30100/105
400/9/19684/078
402/4/98049/009

406/9/08470/027
406/8/11030/001
406/8/11030/001

990/4/02027/003
446/4/00423
446/4/00423
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640/HA/09705

3 8 1 ¢ E ot o)
ot e
R8 R7 RS R5 R4 e |C

8 OO0 OO0 = cil 14
R2 Rl TRI[—

O [% b [ =%

- LKI}
] [ : c
8 Ors )

419/1/12035 O

Fig.2 Receiver | F pec(unit 6a)-component layout ‘
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640/HA /09706
THTRD LINE SERVICING
OF
SCREEN & CAN ASSIMELY 640/HA /09706
(UNIT 6b)
CONTENTS
' Para.
Description 1
Intmductlon -.(;A e o e e e oo e .o oo e e s ece
:on an GC generation e . e .o
Demodulat® . .
A_Famplifiers «ae PR PR PR - .o e -
. .. o el . eee . 13
Tone gat€
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PreliminsTY Tttt ottt eeeeeeaee e el 18
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. e . . . . e ces . 2
Components 1ist 3
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3CRIPTION

-

Introduction

: The scree® 804 can assembly (unit 6b) is a component part of the
+ tter receiver and provides the receiver AF and AGC unit. The
unit is normellY located on a mother panel (unit 6).

5 The . consists of a screening can and a panel, electronic circuit

(pec) A1l the circuit components are located on the pec. The circuit

diagran is given in Fig. 1.
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3. The unit provides the followingvfunctions:
(1) SSB demodulation and AGC generation.
(2)  AM demodulation and AGe generation.
(3) Amplification of selected demodulator AF output.

(4)  Injection of a tone to audio amplifier input under external

control.

(5) Injection of audio (Tx sidetone) into audio amplifier input.

Demodulation and AGC generation

4. SSB demodulation is provided by integrated circuit, ML1, which also
provides AM demodulation and AM AGC generation. A second integrated

circuit, ML2, provides SSB AGC generation.

5. SSB IF signals applied to ML1 pin 6 beat with a 1.75 MHz carrier
reinsertion signal applied to ML1 pin 9. The difference frequency at M1
pin 8 is the AF component of the SSB signal and is routed via the emitter

follower TR1 to:

(1) Integrated circuit ML2, which produces the SSB AGC voltage at
ML2 pin 2. The SSB AGC threshold level, is set by R4.

(2) gate TR3 (see para. 8)
6. AM IF signals applied to MIL1 pin 6 are rectified to provide an AF
output at ML1 pin 1. This output is routed via the emitter follower TR2
to the gate TR4 (see para. 8). The AM AGC voltage is produced at ML1 pin 4
and is derived from the AM AF. The AM AGC threshold level is set by

resistor R2, connected between ML1 pins 2 and 5.

AF amplifiers

7. Either the demodulated SSB or the demodulated AM, as selected by a

gate circuit, is routed via preamplifier to the external gain control and
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thence to a class AB audio amplifier. Other signals to this amplifier are

provided by a tone gate and the sidetone input.

8. TR3/TR4 form a gate to select either the demodulated SSB applied to

TR3 base or the demodulated AM applied to TR4 base. When the +6V(AM)

input to pin 6 of unit 6b is open circuit, the bias conditions are such that
TR3 passes the demodulated SSB to TR5 and TR4 is switched off. If the
+6V(AM) input is at +6V, TR4 is switched on to pass the demodulated AM to

to TR5 and TR4 emitter current causes TR3 to be biased beyond cut-off.
Resistors RS and R11 provide independent adjustment of the AF input levels
to TR3 and TR4.

3. The +6V at the +6V (AM) input is taken via the isolating diode D3
to pin 16 of the unit where it is externally used to inhibit the carrier
insertion signal (i.e. SSB demodulation is inhibited when the AM demodulator

output is selected).

10. The AF signal selected by TR3/TR4 is amplified by TR5 and TR6 and
passed via an external gain control to TRS. Other AF inputs to TR8 are
provided by the tone gate TR7 and the sidetone input to pin 4 of unit 6b.

11. TR8/TR9 are driver stages for the class AB audio amplifier TR10/TR11.

12. The amplitude of sidetone input at TR8 base is reduced when the
OV CW input to pin 3 of unit 6b is connected to OV.

-

Tone gate

13. The tone gate is provided to facillitate the transmitter-receiver
frequency check and loss of phase lock warning functions. The gate passes
a tone to the audio amplifier input when either one of two control-signals

is applied.

14. The tone (normally 1 kHz or 2 kHz) applied to pin 15 of unit 6b is
passed to the base of TR7 which is normally biased beyond cut-off. 1t
+6V is applied either to pin 6 (Rx Freq Check) or to pin 2 (Phase Lock) of
unit 6b, TR7 is switched on and the tone is passed to the audio amplifier

input.
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15. +6V applied to the phase lock input is routed via the isolating
diode D4 to pin 16 of unit 6b where it is externally used to inhibit '

the Tx and Rx IF carrier.

TESTING

Test equipment

16. The following items of special-to-purpose test equipment are required:
(1)  Manual interface controller. Plessey Type TD4924A
(2) Tést interface. | Plessey Type TD505684
(3) Test jig. ‘Plessey Type TJ835A

17. The following items of proprietary test equipment are required:

Item Description

Avo A dc milliammeter having the following essential characteristics:
Range 100 mA
Accuracy 1_1% of fsd

Suitable instrument: Avo Universal Model 8

DVM A digital voltmeter having the following essential
characteristics:
Range 10V and 1V
B Accuracy 1.0'015% of reading

+ 0.005% of fsd
Suitable inétrument: Solartron A203
or Solartron IM 1619
or Fluke 81004

AF VM An AF voltmeter having the following essential characteristics:
Operating Frequency 100Hz to S5KHz
Voltage range 0.5mV to 1V
Measurement Accuracy * 1% over above frequency range
Input Impedance 150 ohms
Suitable instrument: Hewlett Packard 400E
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Descrigtion

An RF signal generator with the following essential

characteristics:
Operating frequency 1.75 MHz
CW output emf ' 200 mV, 125 mV, 45 mv, 25 mV,
and 4.5 mvV.
Output emf accuracy + 1 dB at 1.75 MHz
Source Impedance 50 olms
Amplitude Modulation
level : 85% at 1 KHz, emf of 125 mV
+ 2%
Suitable instrument: Marconi Type 2002B with

Synchroniser Type 2170B

An RF signal generator with the following essential

characteristics:
Operating frequency Different from RF Gen. A by
100 Hz + 10 Hz, or 1 kHz + 10 Hz
or 5 kHz + 10 Hz
CW output emf 100 mV
OQutput emf accuracy + 1 dB at 1.75 MHz
Source impedance 50 ohms
Accuracy of difference
frequencies + 10 Hz
Suitable instrument: Marconi Type 2002B with

Synchroniser Type 2170B

An AF signal generator with the following essential
characteristics:

’

Operating frequency 1 KHz and 2 KHz

Frequency accuracy + 2% of indicated value

Output emf 250 mV and 50 mV

Output accuracy + 1 dB

Source impedance less than 100 ohms
Suitable instrument: Advance J3

A power supply capable of supplying 6.0V + 2% at 100 mA
maximum,
Suitable power supply: Farnell L30B
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Preliminary
18. Connect the test interface to the test Jig and to the manual

interface controller.
19. At the nanual interface con<rollzr:

(1) Set the DC monitor s7itch to YT

N

(

(@]
(@)
(&)

) Set the test selection switches to
(3) Connect DVM to socket marked LV(

(4) Coanect RF Gen. A to socket marvsd $31

(5) Connect RF Gen. B to socket marked SGZ

T

(6) Connect AT Gen. to socket marked AUDIO G

fif: (7)  Connect AF VM to socket marked AT /v

(8) Connect PSU to socket marked EXT 4
. 0. Connect a synchroniser to ezch RT Gen.

~

21. Switch on the mains supplies to 211 t:3* instruments where

tapplicable.

" Test procedures ‘

.2z, Carry out the test procedures given on the following pages.

- NOTES RETATING D0 TESTS

(1) The unit under test is referra2d to as JUT.

(2) Fotentiometers Rz, 24, 25 and R11 on JUT are adjusted to the

requisite operational settings after unit 6b is Titted to the racdi

H
(]

The resistors are set to give maxirum gain and AGC volteges for ths

purposes of the tests herein.
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(3) For all tests the load normally presented by the external gain
control is synthesised by a suitable resistor connected between pins

17 and 18 of the UUT, pin 17 is linked to pin 13 (max gain).

(4) Tests 000 - 005 are to set the 6V supply and check the 6V line

current.

(5) For the AM circuit checks (tests 006 and 008) the UUT is set to
AM mode by applying +6V to the +6V Rx AM input (pin 6) of the UUT (the
resulting carrier inhibit output at pin 16 of the UUT is checked).

RF Gen. A is used to supply an amplitude modulated 1.75 MHz carrier to
the detector input (pin 10) of the UUT. The resulting AF and AM AGC
output voltages are checked.

(6) For the SSB circuit checks (tests 010 and 012) the UUT is set

to SSB mode by open circuit of the +6V Rx AM input (pin 6) of UUT.

RF Gen. A is used to suppiy'1.75 MHz CW to the detector input (pin 10)
of UUT and RF Gen. B is used to supply 1.75 MHz + 1 kHz to the carrier
input (pin 8) of UUT. The resulting 1 kHz AF and SSB AGC outputs are
checked.

(7) For tests 014 to 018, a 2 kHz audio signal is applied to the tone
gate of the UUT and the effect of the control inputs on the routeing of
this audio signal to the AF output of the UUT are checked thus:
- (a) Phase lock input (pin 2) at +6V - test 014

(b)  Phase lock input (pin 2) at OV - test 016

(c) Phase lock input (pin 2) at OV and 6V Rx freq. check input
(pin 17) at +6V - test 018
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Vo, :STEP (UNIT RANGE | LIuITS
i .
r : | _
i ! {
; 000 | (a) | INT (- -
: ' | CON
1 H { M .
: ? (b) i uuT - - Locate UUT in the Test Jig.
f i (e) ; AVO |100mA - Set Avo to 100 mA dc range.

. (d) | owm fov - !Set DVM to 10V rangec.

. _ |

(e} v aAF v - ISet AF voltmetcr to 1V rango.
E ! s VM [ H
; | : ; i

. (£) - uuT 'Set R2, R4, RS and R11 controls on UUY

e e e ——— L .

i

1
*

1
!
; fully clockwise.

I

: f
002 i (a) | INT

i (b) 'DwM 1oV

! CON

| é I
6.0V !SUPPLY LINE iADJUSTNENT

)
4
]
!

6.0V LINE QURRENT
. R

- - fDepress "PRESS TO TEST" button.

b {
1 ¢
‘5.881V to :Adjust external power supply to indicate

56'119V %on DVM a value of 6.0V.

{
!
i
f

I

004 ' (a) INT - - [Depress "PRESS TO TEST" button.
CON ' ; _ :
(b)  avO 100mA !NGT 34.0mA ‘Check 6V line current.
. . i ;
6.0V SUPPLY LINE READJUSTMENT ;
. ) :
005 . (a) INT - -  ‘Depress "PRESS TO TEST" button.
: , CON ! i ;
' i + L .
' (b) . DVM '10Vv '5.881V to Adjust external power supply to indiceate

!

.
i

AF_OUTPUT AM CIRdUTT

6.119v ‘on DVM a value of 6.0V.

? |
]
] {

006 { (a) | sync |1.74oo1 to|Set Synchroniser to 1.75000 iHz and tune
: } A ;1'75999MHZ RF Gen. to 1.75 MHz.
i E RF Set 125mV [Set an output level of 125 mV, amp.
i EGEN A IMOD. at modulated at 1 K Hz,depth of modulation
g i ;égp:; 85% 85%, on the RF Gen.
f (b) ; ggg - - Depress "PRESS TO TEST" button.
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- ] T — - g
TES®D
ligf- | STEP 7UNIT /RANGE ( LIMITS INSTRUCTIONS
006 { (c) | AF 3V |NLT 1.03V [Check the AF output on AF VM.
kontd: VM
(a) | DVM | 10V NLT 4.001v [Check the carrier inhibit output on DVM. !

AM AGC CIRQUIT

~

; y
008 } (a) | rp ! SET ZERO  |Set RF Gen. output voltage to a minimum,
! (GEN 4 OUTPUT |
) (b) 1 mve | - - {Depress "PRESS TO TEST" button.
- i CON
|
- (c) [ pvM | 1v NGT 0.999V|Check AM AGC output on DVM.
(d) l DVM | 10V - Set DVM to 10V range.
(e) g RF Set 220mV [Set the RF Gen. output voltage to 220 mV.
IGEN A

!
| e ozrur den ond
AF OYTFUT SSB CIRCUIT
¥ T 3
L i |
1010 | (a) | RF | Set 25mV  [With frequency as in 006 (a) set a cw
: !

)
| (£) fDVM 10V INLT 4.601V|Check AM AGC output on DVM.
: .

;GEN At é Ccw output voltage of 25 mV on RF Gen. A.
| (b) syne ! 1.75097 to|Set Synchroniser B to 1.75100 and tune
: }'B' i 1.75103MHz |RF Gen. B to 1.751 MHz.

! |RF i {Set 100 mVSet an output level of 100 mV CW, on
L EGEN Bf : cw RF Gen. B.
(c) 'mve | - & _ Depress "PRESS TO TEST" button.

]

3V INLT 1.03V iCheck the AF output on AF VM.

Set 45 mV [Increase CW output voltage to 45 mV on the
] RF Gen.
- - Depress "PRESS TO TEST" button.

10V |NLT 4.601V [Check the SSB AGC output on DVM.

}
I
I
|
5
]
!
!
!
{
|
|
{
i
1
I
i
/
{
!
i
i
i
i
]
1
!
?
i
;
- ~ Remove the two RF Gen. output leads. f
i
§

1v NGT 0.999V [Check the SSB AGC output on DVM.
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Tﬁcr« J T - - - ‘\ﬁ
1 mLo ; STEP ]UNIT ’ RANGE | LIMITS INSTRUCTIONS [
b
! {
{ TONE jGATE QHARACTERISTI]S ;
‘ .
[ 014 ! (a2) { AF Set 50 mV [Set the AF signal generator to a frequency -
t .
!; ,5 GEN | Set 2 K Hzl b 5 rug and output level of 50 mV. :
j (o) ymve y - L Depress "PRESS TO TEST" button. :
] ‘ ; CON : )
: ! , 1 . .
t(c) fAP  BoomV 115%mv to Note AF output on AF VM :
‘ , VM f 297 mv )
i (a) IDC 10V iNTT 3.001V Check the carrier inhibit output on DVM.
r E LV j
! . ! i ! !
: 1 . ' i v
| | { | /
{ 016 | (a) [ INT - ! - iDepress "PRESS TO TEST" buttorn.
: [t { co ! |
i ! h
f t (o) 'AF oy LT 52dB {Check that the AF output on the AF VM is
. ' i ! {
: ] P VM l iS?Xn(z? greater than 52 dB down on the indicated
; : {
! ; : halue ivalue of 014(c).
] . ; , '
: f ‘ i NOTE:- AF VM 4B range switch reduction
. [ . i 1
, ‘ ; | ; [facility used. !
i X , i i
' ! 1 |
018 : (a) : AF ~ BoomV - iSet AF VM to 300 mv range.
' i Y™ ; !
' ) f ! ‘
' (b) [ INT | - ! - Depress "PRESS TO TEST" button.
: P CON i ! .
. (e) AP 300mv 014 (c) Check that AF output on AP VM is the value
i '/ S 'recorded : .
. | value. ;noted in 014(0).
] ' ,! |
: ' : ~ ;
. i ) ! ' .
! CONCLUSION jOF TESTS ; | !
! : ' P i [
- 020 , (a) [ INT | - - lDepress "PRESS TO TEST" button.
’ i | CON 5
{
; i (v) four | - [Remove UUT from test jig.
: : i , g
t i
A '
! -‘ !
' f !
f | i
: | [
; |
! i i
; t !
[ {
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COMPONENTS LIST

25.  The component parts of the screen and can assembly (unit 6b)

640/1/09706 are:

Screen can - 640/1/09825
Panel electronic circuit 419/1/12040
Spacer 640/2/15412

24. . A detailed breakdown of the panel electronic circuit 419/1/12040
is given on the following pages.
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COMPONENTS LIST FOR
RECEIVER AF AND AGC PEC (Unit 6b)
419/1/12040

Cct Ref Description Reference po .
Resistors
R1 10 ohm + 5% 403/4/78126/00]
R2 10 kohm + 10% 0.5w variable 404/9/05033 /004
R3 1 kohm + 57 403/4/78126 /049
R4 1 kohm + 10% 0.5w variable 404/9/05033/002
RS .10 kohm + 10% 0.5w variable 404/9/05033 /004
R6 390 ohm + 57, 403/4/78126/039
R7 10 kohm + 5% 403/4/78126/073
R8 4.7 kohm ¥ 57 403/4/78126/065
R9 2 kohm + 57, 403/4/78126 /056
R10 47 ohm + 57, 403/4/78126 /017
R11 10 kohm + 107% 0.5w variable 404/9/05033 /004
R12 47 kohm + 5%, 403/4/78126 /089
R13 390 ohm + 57 403/4/78126 /039
R14 10 kohm + 57 403/4/78126/073
RL5 1 kohm + 59 403/4/78126 /049
R16 2 kohm + 57, 403/4/78126 /056
RL7 22 kohm + 5%, 403/4/78126 /081
R18 2 kohm + 59, 403/4/78126 /056
R19 1.5 kohm + 5% 403/4/78126 /053
R20 390 ohm + 59, 403/4/78126 /039
R21 33 ohm + 57, 403/4/78126 /013
R22 1.2 kohm + 57, 403/4/78126 /051
R23 10 ohm + 57 403/4/78126 /001
R24 910 ohm + 5%, 403/64/78126 /048
R25 160 ohm + 5% 403/4/78126/030
R26 2.2 kohm + 5% 403/4/78126/057
R27 2.4 kohm * 57 403/4/78126/058
R28 Ll kohm + 57, 403/4/78126 /049
R29 2.7 kohm + 5%, 403/4/78126 /059
R30 2.2 kohm + 57, 403/4/78126 /057
R31 100 kohm + 5% 403/4/78126/097
R32 2.7 kohm + 5%, 403/4/78126 /059
R33 5.6 kohm + 57, 403/4/78126/067
R34 6.8 kohm + 57, 403/4/78126 /069
R35 15 kohm + 5%, 403/4/78126 /077
R36 7.5 kohm + 5% 403/4/78126 /070
R37 10 kohm + 5% 403/4/78126 /073
R38 10 ohm + 5%, 403/4/78126 /001
R39 10 ohm + 5%, 403/4/78126 /001
R40 10 kohm + 5%, 403/4/78126 /073
R&1 10 kohm + 5% 403/4/78126/073
Issue 1
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Cct Ref

ClL
c2
C3
C4
C5
Cé6
c7
Cc8
Cc9
Clo
Cll
Cl2
Cl3
Cl4
Cl5
Clé
Cl7
Cl8
Cl9
C20
cz21
C22
C23
C24
C25
C26
c27
C28
C29
<30
C31
€32,C33
C34

L1

CaEacitors

47uF + 207 6v
1OnF 4807 -20%
68nF +807, -207
47uF + 20% 6v
LuF + 207 35v
10nF 4807 -207
68nF +807 -207%
4.7nF +807 -207

!

Description

electrolytic
100v

50v
electrolytic
electrolytic
100v

50v

100v

6.8uF + 207 6v electrolytic

22n0F + 107 100v
330nF + 207 35v electrolytic
6.8uF + 207 6v electrolytic
47uF<E 207 6v electrolytic
10OuF + 107 10v electrolytic
6.8uF + 207 6v electrolytic
47uF + 107, 6v electrolytic
10nF +807 -207 100v
10OuF + 107 10v electrolytic
6.8uF + 207 6v electrolytic
6.8uF + 207 6v electrolytic

LuF + 20% 35v
470nF +807 -207

electrolytic
50v

6.8uF + 207 6v electrolytic

68nF +807 -207
LOnF +807 -207%
47uF + 207% 6v
47uF + 207 6v
22uF + 207 35v

50v

100v
electrolytic
electrolytic
electrolytic

luF *+ 27 35v electrolytic

10nF +807 -20%

100v

10nF + 107 100v

10nF +80% -207%
4.7nF +807 -207

Inductors
Inductor 18uH

100v
100v

Semi-conductor devices

TRl to TR 10 Transistor CV 71648

TR 11

Dl to D4

MLL
ML2

Transistor BCY
Diode CV 7367

70

Integrated circuit CN 589T
Integrated circuit CN 605T

640 09706

Reference No.

402/4 /98049 /010
400/9/19084 /078
400/9/19084 /098
402/4/98049/010
402/4/98049/085
400/9/19084/078
400/9/19084 /098
400/9/19083/041
402/4/98049/009
400/9/19083/058
402/4/98049/082
402/4/98049/009
402/4/98049/010
402/4/98049/019
402/4/98049/009
402/4/98049 /003
400/9/19084/078
402/4/98049/019
402/4/98049/009
402/4/98049/009
402/4/98049/085
400/9/19084/109
402/4/98049/009
400/9/19084 /098
400/9/19084 /078
402/4/98049/010
402/4/98049 /010
402/4/98049/092
402/4/98049/085
400/9/19084 /078
400/9/19083/051
400/9/19084/078
400/9/19083/041

406/9/08470/027

990/4/00107/648
417/4/00240
990/4/00107/367
446 /4/00417
446/4/00424
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Introduction

}. The screen and can assembly {unit 6c/d) is a component part of the
kransmitter receiver; it provides the transmitter audio circuits, AF/IF

ixer and pressel circuits. The unit is normally located on a mother panel

{unit 6).

.  The unit consists of a panel electronic circuit (pec) assembly and
screening can.  The pec assembly comprises two pec {units 6c and 6d),

secured to each other at separating spacers. All external connections
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are via unit 6c¢; connectionJ to unit 6d are by wire leads to terminals

orr it 6c.

s T o

3. Circuit diagrams of unit 6c and unit 6d are given in Figs 1 and 2

respectively.

i i

Audio circuits (refer to Fig.1.)

4. Unit 6c provides a 300 ohm balanced input impedance for Speech signals
from a microphone. These signals are applied to an integrated circuit,

ML1, which provides two audio amplifiers, one for a main signal path and one

for a sidetone path.

5. The sidetone path amplifier in ML1 has a constant gain of approx. s
30 dB. The main path amplifier in MI1 incorporates a VOGAD (voice operated ) L
gain adjusting device) which provides a constant output level (90 mV rms )

nominal) for input signals in the range 100 uV to 100 mV peak~-to-peak.

6. Main path speech signals are routed from ML1 pin 9 to ML3 pin 6.
Sidetone path speech is routed from ML1 pin 4 to ML2 pin 6.

7. Integrated circuits ML2 and ML3 are identical controlled gates which
incorporate a fixed gain clipping amplifier. ML2 output provides the Tx

[

sidetone (normally passed to Rx audio circuits in unit 6b) and ML3 output

provides the audio signal to the modulator circuits in unit 64. Both
gates operate in the following manner:

- (1) M2 and ML3 will not pass audio signals when there is OV at
pin 12 of unit 6c¢.

(2) M2 and ML3 will pass speech signals from ML1 when pins 12, 15

and 16 of unit 6¢c are all open circuit.

(3) M2 and ML3 will pass an audio tone (normally 1 kHz or 2kz)
applied to pins 17 and 20 of unit 6c when pin 12 of the unit is open

circuit and either of pins 15, 16 is at +6V.
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8. The control input to pin 12 of unit 6c is provided by unit 6d and is
determined by the pressel input to that unit (para. 16); when the pressel
is set to transmit, audio is passed by ML2 and ML3. The control of inputs

to pins 15 and 16 of unit 6¢c is from external switches.

9. Two separate tone inputs are provided so that each input can be

externally set to a level appropriate to the respective output path, main

or sidetone.

Modulator circuits (see fig.2)

10. Audio from unit 6c and a 1.7MHz carrier from an external oscillator

are applied to a double balanced modulator in ML1 of unit 6d. The output
oduced at ML1 pin 6 is a complex waveform which contains the sum and

difference frequencies of these signals, the original frequencies are

effectively suppressed within ML1.

11. The modulator ouﬁput is routed via a clipping stage and a switched
gain amplifier, both in the integrated circuit ML3. The signal is routed
out of ML? at pin 7 and back again at pin 2. At this link, a connection is
made to transistor TR4. This transistor is operated by the pressel and

provides keying of the transmitter IF signal (para. 17)

12. The clipping of audio signals in ML3 of unit 6c, together with the
clipping of peaks of the modulator output signal within ML3 is to ensure
that the peak-to-mean ratio of the transmitter IF signal enables the trans- .
—tter power amplifiers to give maximum power output. Switching of ML3

g g2in enables the output signal to be approximately the same on all modes
of operation; selection of éain is by external control applying the follow-

ing to pins of unit 6d:
(1)  +6V to pin 2 for SSB modes

(2) +6V to pin 3 and 4 for CW modes (note that clipping will not

occur in this instance).

(3) Open circuit at pins 2, 3 and 4 for AM modes.

Fine setting of the gain for AM signals is provided by R8.
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!

13.  For reinsertion of 1.75 MHz carrier into the IF signal on AM modes, °
a gate in ML3 1is operated for AM mode and passes the 1.75 MHz carrier from
pin 5 to pin 3 of ML3 where, according to the setting of the link, IK, is
either inserted into the IF signal at ML3 or is passed out of unit 6d for
insertion at a later point in the IF signal path. Potentiometer R9 provides

setting of the carrier level and thereby sets the modulation depth of the
resulting AM signal.

Pressel circuits

14. The pressel circuits, in conjunction with an external pressel switch,

provide switching of the radio from transmit to receive and vice versa.

15. The pressel is connected to pin 8 of unit 6d. When this input is
open circuit (Rx), transistors TR2 and TR3 conduct. When this input is

ov (Tx), transistors TR2 and TR3 are switched off.

16. The audio outputs from unit 6c are keyed by the control input to
pin 12 of that unit (para. 778).7 This control input is provided by TR3
in unit 6d, the control is open circuit when TR3 is switched off (Tx),
thereby switching on the audio outputs; the control is at OV when TR3 is
switched on (Rx), thereby switching off the audio output.

17.  Keying of transmitter IF signal by TR4 (para. 11) is controlled by
the voltage at TR2 emitter. When TR2 is switched on (Rx), its output
causes TR4 to switch on, thereby switching off the transmitter IF; when
TR2 is switched off (Tx), its output causes TR4 to switch off, thereby
switching on the transmitter IF.

¢

18. Changing over of the radio from transmit mode to receive mode and

vice versa is provided by external circuits which respond to a relay drive
provided by ML3 in unit 6d. This integrated circuit is controlled by the
collector voltage at transistor TR2. When TR2 is switched off (Tx), approx.
+6V is applied to. pin 5 of ML2, causing a heavy current to be supplied by
ML2 to any relay circuits comnected to pin 10 of unit 6d. This drive 1is

removed when ML2 pin S is éet to approx. 1V by conduction of TR2 (Rx).
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19. Keying of the sidetone and the transmitter IF provides the marks and
spaces of the morse message. Reversion of the radio to receive condition
on CW modes when the pressel is released for the formation of a Space is
prevented by a delay (0.25 - 0.75 sec) between release of pressel and removal

of drive. This delay is provided by capacitor C2 when pin 12 of unit 64 is

connected to OV.

TESTING

Test equipment

20. The following items of special-to-purpose test equipment are required:

(1) Manual interface controller. Plessey Type TD49244A
(2) Test interface. Plessey Type TDS0569A
(3) Test jig. r Plessey Type TJ836B

21. The following items of proprietary test equipment are required:

Item Description
Avo A dc milliammeter for measuring current in the range 50 to

100 mA to an accuracy of + 1% of fsd.

Suitable instrument: AVO Universal Model 8 or 9.
Dvm A digital voltmeter for measuring 6 volts to an accuracy of
- + 0.1% + 1 digit.
Suitable instrument: Solartron A203/204
L RF vV An RF millivoltmeter having the following essential
characteristics:
Frequency 1.75 MHz
Input impedance NLT 1M ohms
‘Voltage range 1 mV to 500 mV to an

accuracy of + 5%
Suitable instrument: Hewlett Packard 40QE.
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Item

AR VV

AFG 'A!

AFG 'B'

RF Gen.

Counter

Page 6

Description

An AF voltmeter having the following essential

characteristics:

Frequency
Input impedance

Voltage range

Suitable instrument:

An AF signal generator having

characteristics:

Frequency range
Output impedance

Suitable instrument:

2 KHz
10M ohms 20 pf.

1 mV to 3 volts to an
accuracy of + 3% of fsd

Advance VM 77D

the following essential

2 KHz + 2%

600 ohms balanced
60 to 110 mV + 1 dB + 1.5%
of fsd

Advance J3.

An AF signal generator having the I>llowing essential

characteristics:

Frequency range
Output impedance
Output EMF

Suitable instrument:

2 KHz + 10%
NGT 50 ohms

90 mV to 1.7 volts + 1 dB + 1.5%
of fsd ’

Advance J3.

An RF signal generator having the following essential

characteristics:

Frequenéy_range
Output impedance
Output EMF

Suitable instrument:

1.75 MHz + 2 KHz
50 ohms

100 mV + 5%
Marconi TF 144H/4

A frequency counter for measuring 1.75 MHz to an accuracy of

+ 1 count + 1 part in 10°.

Suitable instrument:

Racal 9024
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Item Description
CRO An oscilloscope having the following essential
characteristics:
" Frequency 500 Hz to 10 KHz
Amplitude 400 mV to 550 mV to + 5%
Time 1.0 mS to 1.4 sec to + 10%
Suitable instrument: Solartron A100. (Long persistence
trace).
PSU A dc power supply to provide 6V + 0.1V with limiting above
150 mA.
Suitable instrument: Farnell L30B
Preliminary
22. Commect the test interface to the test jig and to the manual interface
controller.
23. At the manual interface controller:
(1) Set the DC MONITOR switch to EXT
(2) Set the test selection switches to 000
(3) Connect the AVO to the socket marked AVO
* (4) Connect the DVM to the socket marked DVM
(5) Comnect the AF Gen. A (600 ohms balanced- output), one side to

socket marked INPUT 2 and other side to socket marked INFUT 5'using

coaxdial cables.

(6)

(7)

(8)

Connect AF Gen. B (low level output) to socket marked AUDIO GEN

vConnect R¥ Gen. to socket marked 3G1

Connect CRO input to socket marked CRO AMP A

Page 7
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(9)  Connett CRO sync input to socket marked CRO AMP TRIG

(10) Connect AF VV to socket marked AF VV

(11)  Connect PSU to terminals marked EXT A

24. Commect counter to monitor the output of the RF Gen.

25. Set switch on test jig to 320L

i a i _a o

26. Connect the RF VV to socket on side of interface. -

d

27. Switch on the mains power supply to all instruments where applicable.

Test procedures

28. Carry out the test procedures given on the following pages.

NOTES RELATING TO TESTS
1. Unit under test is referred to as UUT

2. For the majority of tests, the UUT:
(1)  Is set to the Tx mode (all tests other than 020).

(2) Is set to the CW, AM or SSB mode by application of relevant
control signals to the UUT (mode is indicated in sub-headings

within test procedures).

(3) Carrier input is supplied by RF Gen.

(4) Tone input is supplied by AFG 'B'.

(5) Speech input is supplied by AFG 'A' (see notes 3 and 4).

The resulting output, sidetone or IF, is measured.
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(9) ConneLt CRO sync input to socket marked CRO AMP TRIG
(10) Connect AF VV to socket marked AF VV
(11)  Connect PSU 1o terminals marked EXT A
24, Comnect counter to monitor the output of the RF Gen.
25. Set switch on test Jjig to 320L

26. Connect the RF VV to socket on side of interface.

27. Switch on the mains power supply to all instruments where applicable.

Test procedures

28. Carry out the test procedures given on the following pages.

- NOTES RELATING TO TESTS
1. Unit under test is referred to as UUT

2. For the majority of tests, the UUT:

(1) Is set to the Tx mode (all tests other than 020).

————

(2) Is set to the CW, AM or SSB mode by application of relevant
control signals to the UUT (mode is indicated in sub-headings W
within test procedures). . L

. |
(3)  Carrier input is supplied by RF Gen. : -

(4)  Tone input is supplied by AFG 'B'.

(5)  Speech input is supplied by AFG 'A' (see notes 3 and 4). |

The resulting output, sidetone or IF, is measured.
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3. The test interface includes a circuit which pulses the speech

signal input to the UUT. This is to test the VOGAD device; the
CRO Trigger is taken from the pulsing circuit.

4. For adjustment of 6¢R6, a variable level of AF is required at TFH.
The action of the VOGAD would prevent this. The link between TPG and
TPH is broken before the testé and maintained via the interface for the
tests in which AF is to be fed via the VOGAD. For tests 032/034, this

connection is broken and AF is fed to TPH.
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l
. - _—
gﬁﬁ?’ STEP | UNIT | RANGE | LIMITS INSTRUCTIONS
000 (a) Depreés "Press-to-test'" button.
L (b) Load UUT into test jig.
(c) | AvO [1O0mA | Set AVO to 100mA d.c. range.
. (@) jpw jeov Set DVM to 20 V
i t(e) | PSU Set PSU to min. O/P voltage.
. b (£) aFG ‘A Set AFG 'A' to min. O/P level.
% E (g) Wwre 'H Set AFG 'B' to min. 0/P level.
‘ (h) [RF Ged ;Set RF Gen. to min. O/P level.
L (j) RFVV §Set RFVV to max. range.
(k) [AFVV Set AFVV to max. range.
(1) |cro !Set CRO volts/CM to max. range.
| (m) fPsU %Set,PSU current limit for 150 mA. !
f l (n) {UUT " ;Remové link between TPG and TPH on Unit 6c¢. |
q E (p) iUUT E %Ensure that a link is fitted between pins
! i : ‘17 and 18 of unit 6d. ‘
o | |
' SET SUPPLY i;vox,mq‘E g
i 002 E (a) 5 { EDepress "Press-to-test" button.
g - (b) ?PSU i 5.907 to jIncrease PSU O/P to give 6 volts on DVM.
f {DVM f

S
SET AF AND 'RF GEN OUTPU?
t [ .

i
20V  {6.094V §
[
i

f

- —— L arr—r s

; i
004 | (a) 5 % iDepress "Press-to-test" button.
(v) AFG 'A! £1.837 KHz (Set AFG 'A' to 2 kiz.
f b0
: 2.155 KHz

(c) WFVV {30mV |17.5 mV Adjust AFG 'A' O/P level until AFVV

indicates 17.5 mV.

006 | (a) Depress "Press-to-test" button.
(v) |aFG 'H 1.837 KHz |Set AFG 'B' to a frequency of 2 KHz.
to
2.155 KHz
(c) AFVV {100mV | S0mV Adjust AFG 'B' O/P level until AFVV

L._u‘_‘“‘ e A L % s e A —— R—— < AAn ¢ At e een 11 sh e - —

indicates 50 mV.
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o010 ' (a)

. (v)

| SIDETONE OUTPUT

P

'CRO

!
i

iO.TV/ ;

BEVEL lcw)
1 1

430 mV to

/cmgSOO nV
! : pk-pk

1
P
i

(
{

’ ;
IF OUTPUT LEVEL €SSB)

vig ! (a) AFVW 30mV .

- 3 - T ;
T 2 s s . ;
30 : OTWe § UNIT | RANGE LIMITS INSTRUCTIONS j
Hee ! !

; - - :
i i
‘ | z
006 | - :
Kcont'i)(d) {(RFGen 1.748011MH2 Set REGen. to a frequency of 1.75 [ :
; 1 $§1989MH' indicated vy the frequency counter. :
i ‘ ) 1 ;
(e) {REGen ¢ 95wV to Set RF Gen. O/P level to 100 mV. f
co i 104mV :
: : ; , :
s a ; z
! SIDEFONE OUTPUT LEVEL (4M) |
: T : T T :
\ P i ?
08 (a) iCRO ;O.Tv/ ; ! Set CRO to 0.1v/cm range.
b e 2
: i
| (b) | i g Depress “"Press-to-test! button.
P (c) icrO  [0.1v/ 1430 mV to ! Check emplitude of the non-sinusoidal
f ! ; "
| ) } /cmiSOO my 5 waveform.
1 e ; pi-pk ;
| : t : i
. !

Depress '"Press—-to-test” button.
Check amplitude of the ron-sinusoida:

waveform.

Set AFVV to 30 mV range.

i (b) { ' : Depress "Press-to-test” bution.
© (c) AFG 'Af P | Adjust AFG 'A' O/P level unsil AFVY
J t ' ' .
. . ; . indicates 17.5 mV at a frequency cf o .z,
i l ; ! 5
> i i : ; !
.1 014 i (a) jCRO {0.2v/ { Set CRO o 0.2v/cm range.
| Sem _3
, f
} (b) ! : % ! Depress "Press—to-test' bution.
{ !
. (c) jcro !o PV/ | 368mV to | Check emplitude »r the sisyluyed wove ooz
: ! b /cmt 807zV
; i ! Tyt 1.
f { ok-pk Note result
! }
] E i
; ?
! ‘ i z
o
. ! !
- ) I o
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TEsST | o . 5
Yo, | STEP | UNIT | RANGE | LDMITS INSTRUCTIONS
IF OUTPUT JEVEL (CW)
016 | (2) Depress "Press-to-test" button. ;
; (b) lcrRo 0.5v/cd 1.03 to | Check amplitude of the displayed
: 2.28V waveform !
( pk-pk ' ;
i ! ' i
RELA% DRIVHE :
. ] | i |
i 018 (a)_ | Depress 'Press-to-test" button. i
(b) ipvm j2ov NGT 2.496Vi Check the DVM indication (relay drive
. with pressel on). i
020 | (a) Depress "Press-to-test" button. ;
(b) fpvM |{20v  15.887V to | Check the DVM indication (relay drive :
- ’ 6.112V | '
| i : 112 | with pressel off). '
j ' ] ! i
| ; =
CURRENT CONSUMPTION (PRESSEL ON) i {
: ! i i
2 :
022 1 (a) j ; i Depress "Press-to-test'" button. ;
t i H X
| (b) iDVWM |20V 5.887V to E Adjust PSU O/P voltage until DVM i
i ! ! . VoL ;
i i 6. 1127 i indicates 6V.
! (c) |AVO !100mA [51mA to | Check 6V line current. ?
! : |
: ! ! ¢ i ;
- f t f H i
'f t i t ! 1
024 i (a) ' [' ! Depress '"Press-to-test' button. :
(b) IDVM {20v  !5.887V to } Adjust PSU O/P voltage until DVM i
! }6'112V indicates 6V. ' 1
SPEESH CLIPPING 1 OtD (SSB) g
026 | (a) [AFVV |30mv Set AFVV to the 30 mV range. i
(v) Depress "Press-to-test' button. !
1
(c) [AFG TA! | Adjust AFG 'A' O/P level until AFVV !
indicates 17.5 mV at 2 kHz. ;
‘é
028 | (a) puur ; Adjust 6cR6 fully counter clockwise. 2
g
_d
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NB The setting of 3.5 cm represents a 3 dB

e | o - - Y
H f:'! H
2ﬁ?— | STEP { UNIT | RANGE | LIOTS INSTRUCTIONS l
. g ;
)
| |
o028 | |
@ont'i}(b) Depress "Press-to-test" button. !
i (c) CRO Adjust the CRO variable amp. control §
i until the peak to peak displayed waveform %
: é ! . 5 cm is 5 cm high. |
1 |
1 ! ‘I
! ) \ :
030 ! (a) {RFVV §300mV Set REVV to the 300 mV range. |
; { '
f(b) | ! | Depress "Press-to-test" button. f
% (c) iRFVV ; 50 - 150mVi Note output level at the RF VV.
) | !
| 032 (2) laFG 'R 2 KHz Set AFG 'B' to min O/P level. ;
f (v) l ; Depress '"Press-to-test" button. 5
]
} (c) JARVV [30mv | Adjust AFG 'B' O/P level for en indication '
! : {
; ! % of 20 dB down on the level measured in :
} f ¢
: : ; : test 030 (c).
SN B | |
034 l (a) ! Depress "Press-to-test' button. ;
|' \ .i i
‘ : (b) wur Adjust 6¢cR6 until the displayed waveform |
i i i ,
| : ] on the CRO is 3.5 cm, Pk - Pk in amplitude,,
i f E | using the unaltered display set in o
1 ' ! i
. ; ; b test 028 (c). !
i

i
reduction of level from the reference set

{
{
P in test 028 (c).
!
!

v ——— e

t 036 | (a) | Depress "Press-to-test' button.
(b) Remove UUT. Replace link between TPG and

TPH on Unit 6c¢c.
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COMPONENTS LISTS

29. The principal component parts of the screen and can assembly | : :i

630/1/37605 (unit 6¢/d) are: | =
Pec assembly 630/1/37606 :1
Spacer 640/2/15412 -
Screen can 630/1/37607

30. The principal component parts of the pec assembly 630/1/37606 are:
Panel electronic circuit (unit 6c) 419/1/24978
Panel electronic circuit (unit 6d) 419/1/24981

Spacer L 640,/2/09898

A breakdown of the two pec is given on the following pages.
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!
COMPONENTS LIST FOR
TRANSMITTER AF & GATING PEC (Unit Gc)
419/1/24978
Cct Ref Description Reference No.
Resistors
R1 1 Mohm + 5% 403/4/78127/121
R2 not used
R3 to RS 4.7 kohm + 5% 403/4/78126 /065
R7, R8 1 kohm + 57 403/4/78126 /049
R6 5 kohm + 107 0.5w variable 404/9/05032/005
Capacitors
Cl 10nF 4807 -207, 100v 400/9/19084/078
c2 47uF + 107 6v electrolytic 402/4/98049/003
C3 68nF +807 -209 50v + 400/9/19084/098
- Ch 10nF +807 -207 100v ©400/9/19084/078
c5 47uF + 107 6v electrolytic 402/4/98049/003
Cé6 330nF + 207 35v electrolytic 402/4/98049/082
C7 4.7nF + 107 100v 400/9/19083/041
C8 2.2uF + 207 20v electrolytic 402/4/98049/053
C9 680nF + 207 50v 400/9/19296/001
Cclo 1OnF +80% ~207 l0Ov 400/9/19084/078
ClLl ’ 470nF 4807 -207 S50v 400/9/19084/109
Cl2 LOnF 4807 -207 100v 400/9/19084/078
Cl3 470nF +807 -207 50v 400/9/19084/109
Cl4 4.7uF + 207 10v electrolytic : 402/4/98049/023
c15 4.7uF + 20% 10v electrolytic 402/4/98049/023
*Cl6 10nF +807 -207 1LOOv 400/9/19084/078
Cl7 10nF 4807 -207 100v 400/9/19084/078
Inductors
L1 Inductor 18uH 406/9/08470/027
L2 Inductor 18uH 406/9/08470/027
Semi-conductor devices
ML1 Integrated circuit CN 617T 446 /4/00428
ML2 Integrated circuit CN 59IT 446 /4/00418
Integrated circuit CN S59IT 446 /4700418
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COMPONENTS LIST FOR

TRANSMITTER AF TO IF PEC (Unit 6d)
419/1/24981
Cct Ref Description Reference No.
Resistors . '
R1 15 kohm + 57 403/4/78126/077
R2 10 kohm + 5% 403/4/78126/073
R3 5 kohm + 107 0.5w variable 404/9/05032/005
R4 4.7 kohm + 5% 403/4/78126 /065
RS 22 kohm + 57 403/4/78126/081
R6 1.5 kohm + 5% : 403/4/78126 /053
R7 10 kohm + 57 . 403/4/78126/073
R8 1 kohm + 107 0.5w variable 404/9/705032/003
. R9 Not used g
L R1O . 750 ohm + 57% 403/4/78126 /046 -
"~ RLL : 22 kohm + 57 403/4/78126/081 Ui
Capacitors r—]
Cl 4.TuF + 207 10v electrolytic 402/4/98049/023 | o
C2 47uF + 107 6v electrolytic : 402/4/98049/003 ]
c3 10nF +807 =207 l00v 400/9/19084/078 -
C4 to C6 68aF +80% -207 50v 400/9/19084/098 5
C7 to ClO - LOnF 4807 -207 LOOv 400/9/19084/078 -]
Cil . 68nF 4807 -20% 50v 400/9/19084/098 ™
s
Semi-conductors ]
TRL to TR4  Transistor CV 7648 990/4/00107/648 B
DL Diode CV 7367 990/4/00107/367 .
D2 Diode LR 360C, zener 33v 415/4/05442 _]
D3 Diode CV 7367 990/4/00107/367
ML1 Integrated circuit CN 609T 446/4/00426 "]
ML2 - Integrated circuit CN 581T 446/4/00413 7
ML3 Integrated circuit CN 593F 446 /4/00412 [—1
3
-4
]
]
]
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THIRD LINE SERVICING

OF
SCREEN & CAN ASSEMBLY 640/1/09708
(UNIT 6e)
CONTENTS
Parsa.
ption cee een N .- e .o .o “ee e 1
ng
st equipment .o .- .o P .o .o . ‘e 7
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ILLUSTRATIONS
Page
Transmitter IF/RF mixer — circuit 9
Transmitter IF/RF mixer pec (unit 6e) - component layout 11

@e screen and can assembly (unit 6e) is a component part of the trans-
b receiver and provides the transmitter IF/RF mixer. The unit is

gly located on a mother panel (unit 6).

e unit consists of a screening can and a panel, electronic circuit

L A1l the circuit components are located on the pec. The circuit

m is given in Fig. 1.
}v input to »in 7 is an IPF signal which can be one or other of:
v1) Ampli-ude modulated 1.75 MHz carrier.

2) One or both sidebands of a suppressed 1.75 MHz carricr.

e input to pin 5 provides for reinsertion of carrier when recuired.
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4. The IF signal is amplified by TR1 and routed to integrated circuit ML1
via emitter follower TR2. The gain of TR1 is set by means of a wire link
connection to select the amount of negative feedback between TR2 emitter ang
TR1 base; this selection is carried out when setting up the complete

transmitter.

5. The integrated circuit ML1 is a double balanced modulator which performs
the function of IF/RF mixer. The IF from TR2 is mixed in ML1 with an RF
in the renge 3.75 MHz to 31.75 MHz supplied to pin 3 of the unit.

6. ML1 output is taken from the unit via TR5.  This output is a complex

waveform which contains the sum and difference frequencies of  the inputs;

the original frequencies are suppressed in ML1. Only the difference
frequency component of the output is significant, the sum frequencies are
rejected at later stages of the transmitter.

TESTING

Test equipmentf

7. The following items of special-to-purpose test equipment are required:

(1) Manual interface controller. Plessey Type TD49244.

(2) Test interface. Plessey Type TD50565A.

— e

o/
| -

(3) Test jig. Plessey Type TJ837A.

AN

—

8. The following items of proprietary test equipment are required:

’ -

Ed

Item ' Description -
Avo A dc milliammeter for measuring current in the range 28 to 48 mA 4l

7 rm
[

with an accuracy of i_1% fsd.
Suitable instrument: Avo Model 8X

RF Gen. An RF signal generator to supply an output of 31.75 MHz at 100 mV
emf + 2% and an output impedance of not greater than 100 ohms.
Suitable instrument: Marconi TF2002B with TF2170B.

r 4]...:

1
b

Synchronising unit.

b
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. RF VM A selective RF millivoltmeter with the following essential
characteristics: :
Volfage range 5 mV to 500 mV to accuracy of 5%
Frequency range Spot frequencies of 1.75 MHz,
30 MHz and 31.75 MHz.
Bandwidth + 200 KHz at -3dB and
+ 1.75 MHz at -60dB
Input impedance 75 ohms + 5%

Suitable instrument: Bruel and Kjoer Type 2006 with high Z
probe fitted with 50 olm input load.

DVM A digital voltmeter for measuring 6V to an accuracy of i.2%
Suitable instrument: Solartron A203/204

PSU Power supply unit to provide 6.0V + 20% at 50 mA.
Suitable supply: Farnell L30B

Pad A 204B 75 olm pad.

Preliminary
9. Connect the test interface to the test jig and the manual interface

controller.
10. At the mamual interface controller:
. (1) sSet the DC monitor switch to EXT.
(2) Set the test selection switches to 000.
(3) Connect the Avo to the socket marked AVO.
(4) Connect the RF Gen. to the socket marked SG2.
(5) Connecf the DVM to the socket marked DVM.
11. Connect synchronising unit to the RF Gen.

3‘12. Connect the RF VM to the manual interface controller socket marked

M SEL VM via the 20dB 75 ohm pad in series with the high impedance probe
R fitted with a 50 ohm load.
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13. Connect the PSU to the manual interface controller sockets marked

EXT A.

14. Switch on the mains power to all units where applicable.

Test procedures

15. Before proceeding with the tests, calibrate the RF VM to the reference
level of 2.5 mV at 30 MHz as described in the manufacturers handbook.

16. Carry out the prbcedures given on the following pages.

NOTES RELATING TO TESTS
(1) Unit under test is referred to as UUT.
(2) The RF Gen is conmected to supply the RF input (pin 3) of the
UUT (unit under test). A 1.75 MHz oscillator within the test inter-
face supplies the IF input (pin 7) of the UUT.

(3) The mixer output (pin 1) of the UUT is measured at the RF VM.

(4) Tests 000 to 006 set the supply voltage and check the current

drain on the supply.

(5) Test 008 checks the conversion gain by ensuring that particular
levels of inputs at 31.75 MHz and 1.75 MHz result in a specific level
of output at the difference frequency (30 MHz).
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%Ff:f sTEP | UNIT | RANGE | LDMITS INSTRUCTIONS
000 | (a) | INT. - - Depress "Press to Test" button.
CONT. Load UUT into jig.
(v) | avo [100ma - Set AVO to 100mA d.c. range. ]
| (¢) | pvwM [10V - Set DVM to 10V range. }
i (a) | rF - Set the RF GEN. to minimum output level.
! | GEN - i
| (e) | psu - Set the PSU to minimum output voltage. :
(f) RF 50mV - iSet RF VM to maximum voltage range (check i
} ‘Ref. level). :
(g) ! UuT Ensure that links are fitted between pins
9 and 11 and between pins 10 and 12.
5
D.C. SUPPLY‘ CURRENT ,
i 002 ! (a) i v - EDepress "Press to Test" button. :
g ; (b) ; DVM §TOV 5.882V to ?Increase power supply voltage to give f
. ' g 6.118V {6V on DVM. s
?. S =
f 004  (a) ; ; - - IDepress "Press to Test" button. |
i | (o) ‘ AVO |100mA |29 to 47mAECheck supply current. ’
S | !
£ 006 { (a) ! - - gDepress "Press to Test" button.
(b) | DVM §1ov '!5.882\[ to lAdjust PSU for 6V on DVM. :
| { | 61187 | '
| CONVERSION |GATN 5 f i ‘
008 | (a) | RF | G i - ‘Set RF Gen. to 31.75 MHz.
GEN
(b) | smc 31.75100MH4 Set Synchronizer to 31.75 Miz.
31-$Z9OOMHﬁ ;
(c) RF - 100mV Set RF Gen. output level to 100mV. i
GEN BF (S0mV on dial). i
(a) - - Depress "Press to Test'" button. g
(e) | RF {50mV Set RF VM to the 50mV range, and tune to & |
VM peak response at 30 MHz. ;
;

Issue 1
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TEST ' - T |

o | STEP | UNIT | RANGE| LDMITS | ~ INSTRUCTIONS .

% Joos |(£) |mP |s50mV [56.4 to [Check mixer output at RF VM. 5
. E VM 104 mV -

- ’; P

Lt 010 | (a) - - - Depress "Press to Test" button. B

(p) Unload UUT. 1 i

‘ ™

. COMPONENTS LISTS , - 1

. 17 The principal component parts of the Screen and Can Assembly (Unit 6e)
'640/1/09708 are: '

Screen can 640/1/09826
Panel electronic circuit 419/1/12055
Spacer 640/2/15412

'18.  The component parts of the panel elctromic circuit 419/1/12055 are
‘detailed on the following page.
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COMPONENTS LIST
i JFOR L e
TRANSMITTER IF/RF MIXER PEC (unit 6e)

419/1/12055
Cct Ref Description ’ Reference No.
Resistors
R1 910 ohm + 5% 403/4/78126 /048
R2 1.8 kohm + 5% 403/4/78126/055
R3 4.7 kohm + 5% 403/4/78126 /065
R& 3.3 kohm + 5% 403/4/78126/061
) RS _ 1.6 kohm + 5% 403/4/78126/054
R6 750 ohm + 5% 403/4/78126 /046
R7 470 ohm + 5% 403/4/78126 /041
R8 1.8 kohm + 5% 403/4/78126/055
R9 12 ohm + 5% _ 403/4/78126/003
RLO 22 ohm + 5% " 403/4/78126/009
R11 75 ohm + 57 403/4/78126/022
Capacitors
Cl 10nF 4807 =207 100v 400/9/19084/078
C2 10nF +807% -207 100v h00/9/19084/078
C3 68nF +807 -207% 100v 400/9/19084/098
C4 10nF 4807 -207% l00v 400/9/19084/078
C5 LOnF 4807 -207 100v 400/9/19084/078
Cé 68nF +807 -207 100v ' 400/9/19084/098
c7 2200F 4807 -207 50v 400/9/19084/105
. C8 68nF +807 -20% l00v 400/9/1908&/098_
Inductors
L1l Inductor 18uH 406/9/08470/027

Semi-conductor devices

TR1 Transistor CV 7648 990/4/00107/648
TR2 Transistor CV 7648 990/4/00107/648
TR3 Transistor BCY 70 417/4/00240
ML1 Integrated circuit CN 609T 446/4/00426
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INT:ODUCTION

1.  The Synthesiser (Unit 9) is a component part of the receiver tramsmiticr

sxi is normally located on the Front Panel and Chassis Assembly (Unit 1).
2. Unit 9 is a module which, together with a voltage controlled variable
frequency oscillator (VFO), a reference osc1llator and decade switches,
forms a loop that automatically sets and malntalns the VFO output to any
frequency in the range 3.75 MHz to 31.7499 MHz in 100 Hz increments. A

facility is provided whereby the VFO output frequency can be sidestepped

by -2 kHz.

3. The module consists of six panels, electronic circuit (pec), termed

anits 9a to 9f, together with an upper baseplate, lower baseplate and a
cover.. These items are mounted in a stack on four studs attached to the

upper base and sealed by a gasket. Unit 9a is located between the upper and

lower baseplates and is thereby fully screened. Pins and filter connectora
in the lower baseplate provide terminals for external connections. Apart

from printed wiring on the pec, all internal interconnections are by

soldered wire leads.

DESCRIPTION

General

4. A functional description of the synthesiser unit, together with suppor-
ting block and interconnection diagram 1is given in Part 2 of this manual

(section covering second line servicing of the transmitter receiver). This
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C{infonmation, together with that given in Table 2 (pp 19/20) in this section

b will normally be sufficient to facilitate location of a faulty p.e.c.

-~ 5. The following description is intended to supplement the functional

description given in Part 2 of this manual; each pec’ is covered separately.

Earr e IO

Unit 9a (see fig.2)
6. The VFO output signal is applied via buffer amplifier ML1 to a divide-

by-four circuit in ML2. The resulting output is a square waveform, at-% the

input frequency, for supply to the variable divider in Unit 9b.

Unit 9b (see fig.3)

f 7. Unit 9b contains two divider chains, one fixed and one variable.

i 8. The fixed divider provided by ML1 (¢ 5), M2 (3 5), and ML3 (: 7), has
an overall division factor of 175. The input to ML1 is a 1.75 MHz square
waveform from the reference oscillator and the resulting output is a 10 kHz

square waveform for supply to Unit 9c.

f& 9. The variable divider is provided by ML4 to MLI8 inc. The overall divi-

“ sion factor is detemmined by binary coded signals from external decade

E‘ switches (refer to Table 1). .The input éignal at Unit 9c pin 45 is a vari-
able frequency square waveform derived from‘the VFO output by Unit 9a; the
output signal, at Unit 9b pin 41, comprises positive going pulses with an
average prf of 250 Hz when the VFO is operating at the correct frequency..

© 10. The overall operation of the synthesiser is such that if the decade
switches are set to indicate a frequency fi MHz, the VFO output will be:

(1) 1.75 MHz above fi if the command sidestep input (Unit 9b pin 2)

is at a potential of between +1.1 and +3V.

1 (2) 1.7498 MHz above fi if the command sidestep input is open circuit.

NOTE: If the command sidestep facility is not required, the command

input line is externally linked to the +3V rail.

Page 3
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Table 1

Frequency setting switch code

Unit 9b Signals applied in Switch Position ‘
Pin Switch
0 1 2 3 4 5 6 7 8 9
J * 0 * 10MHzZ
23 0 + +
25 0 + 0 + 0 + 0 +
o}
24 |0 0 0 0 O .+ 1 nmz
1 Cc 0O O 0O O 0 + + + 4
8 0 0 + + + + + + + +
28 + 0 + 0] + 0 + 0 +
27 0 + + 0 0 0 0 + +
+ + + 0 0 0 0] 0] + 100kHz
6 + + 0o 0 + + + + +
26 0 O + + + o+ + 4+ o+
31 0 + + 0 + 0 + 0 +
30 + + 0 + + 0 0 0 0]
0 0 + + + + 0 0 0 0 10kHz
+ + + 0 0 + o+
29 O O O o 0 + + + + #
33 + 0 + 0 + 0 + 0 0]
32 + 0 0 0 0 + + 1KHz
37 + 0 0 0 0 0 0 + + +
1 + 0 0 + + + + + + +
22 o + O + 0 + 0 + 0 +
10 0] + + + 0 + + + +
12 + 0 0 + + + + 0 0 100Hz
21 0 + + + 0 0 + 0 0]
11 0 + + + + o+ + + + +
2 + (Zero sidestep)
0 (—2 kHz sidestep)
+ indicates +3V nominal
0 indicates open circuit
Issue 1
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Unit 9c (see fig.4)

11. The 10 kHz square waveform derived by Unit 9b from the reference
oscillator output is applied to divider stages ML1 and MLZ in Unit 9c to

provide:

(1) A 1 kHz square waveform which is taken via TR1 to provide the
1 kHz output from the synthesiser unit.

(2) A 250 Hz square waveform.

12. ML3 in Unit 9c contains two monostable elements, termed ramp mono and
sample mono respectively and each producing a train of 30 us duration pulses.
The ramp monostable is triggeréd by the "250 Hz" output of the variable
divider in Unit 9b and the sample monostable is triggered by the 250 Hz
output of ML2 in Unit 9c.

13. The outputs of both monostable elements are applied to ML4. The ramp
monostable output is also taken to Unit 9f and the sample monostable output

is also taken to Unit Je.

14. ML4 contains two pulse frequency comparator circuits, one produces an
output at pin 2 when the ramb mono output frequency is greater than that of
the sample mono, the other produces an output at pin 9 when the converse is
true; neither output will occur if the two frequencies are within 1 Hz.

The outputs consist of a pulse train at the difference frequency ahd operate
the reversible counter in ML5, causing a forward count if a pulse train is
applied from ML4 pin 2 ard a backwards count if a pulse train is applied
from ML4 pin 9. The counter outputs B, C and D are taken to a decoder in

Unit 9d.

15. 1In order to prevent the counter being recycled at the top of the count
(i.e. stepping from 15 to 0), the decoder (Unit 9d) output applied to ML4
pin 4, together with the counter output applied to ML4 pin 3, inhibit the
forwards count pulse train when the count reaches 15. Similarly, inputs to
ML4 pins 10 and 11 inhibit the backwards count pulse train when the count
reaches O, thereby preventing the counter being recycled at the bottom of

the count.
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16. The output from pin 8 of ML4 is taken via TR2 to provide the phase lock

output from the synthesiser, the output at TR2 collector is high when ML4 ' :
. at - , -

- detects a frequency difference in the two input pulse trains.

. NOTE: The collectors of each of TR1 and TR2 must be suitably externally [

connected to a suitable supply rail via a resistive load. Similarly,

for the phase angle output from ML4 pin 1.

7. The phase angle output from ML4 pin 1 is provided for test purposes and

:s taken to pin 20 of. Unit 9, it consists of a pulse train (250 Hz when the L

VFO is operating at the correct frequency).

—

The LS bit of the counter output, together with the frequency comparator

8.
:yror output pulse trains are taken to Unit 9e.

‘gw"—

.._____._,‘ .

it 94 (see fig.5)
The control voltége for supply to the VFO is generated in Unit 9e and

‘en via the emitter follower TR9 in Unit 9d. The input to the emitter

ollower contains sw1tched attenuators which are controlled by the decoder

ML1 decodes the 3 most significant bits of the four-bit output of the

unter in Unit 9c. The decoder produces a high level at one of its outputs, L
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24. Since the negative going ramp 1S triggered by the ramp mono, that por-
tion Of the ramp which is sampled by the switch TR1 will be a function of
the difference in phase between the ramp and sample mono outputs. This
sample is transferred to capacitor Cl1. Successive sampling pulses cause C1
to be charged to a mean dc level with a small superimposed ripple. This 1is
passed through the emitter follower TR8/TR9 to a switched attenuator con-
trolled by the least significant bit from the counter in Unit 9c. The level
at the attenuator is passed via the emitter follower TR11/12 and Unit 94 to

provide the VFO control voltage.

25. Thus, when fhere is phase lock, a fall in VFO frequency causes the prf
of the pulse train from the ramp mono to change such that the ramp occurs
later relative to the sample mono pulse. Hence, the voltage level at C1
becomes more positive, increasing the VFO control voltage and thereby in-

creasing the VFO frequency. The reverse will be true if the VFO frequency

rises.

26. The control voltage output attenuators in Units 94 and 9e are switched
in steps when there is loss of lock. The attenuator switching causes a
voltage overlap to occur and, in Unit 6e, either a fast pull up circuit
(TR6/TR7) or a fast pull down circult (TRS) is operated by the appropriate

frequency error pulse from Unit 9c to rapidly bring the voltage to an appro-

priate level.

Unit 9f (see fig.7)

27. This unit provides a ramp generator which 1is triggered by the ramp mono

output. ,

28. Transistor TR1 is normally switched off. At the positive going leading
edge of a 30 us pulse from the ramp mono, TRI switches on, causing TR2 to

conduct, thereby rapidly charging C2 towards +102V.

29. At the end of the monostable pulse, TR1 and TR2 switch off and C2 dis-
charges through R6 to provide a ramp which is taken via the emitter follower

TR3/TR4 to Unit 9e.
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TESTING ,

Test equipment

30. The following items of special-to-purpose test equipment are required:
(1) Manual interface controller. Plessey Type TD4924A.‘
(2) Test interface. Plessey Type TD50141A.
(3) Test jig. Plessey Type TJIT54A.

(4) Frequency controller. Plessey Type TD50150A.

31. The following items of proprietary test equipment are required:

Item - Description
Avo A dc milliammeter for measuring currents in the range 4 to 400 mA

to an accuracy of i;1% fsd.

Suitable instrument: Avo Universal Model 8X

n"ﬁCounter An electronic counter for measuring frequencies in the fange 3 MHz
to an accuracy of + 2 Hz.
Suitable instrument: Racal Type 9024

A digital voltmeter for measuring dc voltages in the range O to
115V, having an. input impedance of more than 10,000 Megohms and

accuracy as follows
10 mV, 100 mV and 1V ranges + 0.02% of reading
+ 0.005% of full scale

10V range ~+ 0.015% of reading
| ' + 0.005% of full scale

100V range + 0.03% of reading
’ i_0.00S%'of full scale

Suitable instrument: Solartron IM1604/05

CRO Cathode ray oscilloscope having the following essential
characteristics:
Input ’ 1 Mohm
Input capacitance 47 pF
Rise and fall times less than 1 us
Vertical deflection 0.01 V/em to 10 V/cm to accuracy

+ 3% of indicated value
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Ltem ‘ Description
CRO Timebase speed 0.5 us/cm to 1 sec/cm to accuracy
(cont) + 3% of indicated value

Suitable instrument: Tektronix 561B with Type 3A6 amplifier and
Type 3B3 plug-in unit. A probe unit P6012
(X1O attenuation)

Preliminary

32. Connect the test interface to the test jig and to the manual interface

controller.
33. At the test interface:
(1) Set the SIAVE OSCILLATOR RANGE switch to 2.

(2) Connect frequency controller to the socket provided. Set the con-

troller to 12.2000 MHz, sidestep function off.
34. At the manual interface controller:

(1) sSet the DC MONITQR switch to EXT.

(2) Set the test seiection switches to 000.

(3) Connect AVO to socket marked AVO.

(4) Connect DVM Hi to socket marked DVM and DVM Lo to socket marked DVM

¢

'floating input.

(5) Comnect counter to socket marked COUNTER, set counter for frequency

measurement Channel B. 0.01V sensitivity.

(6) Connect a 50 ohm termination to socket marked CRO AMP A TRIG.

NOTE: If using a CRO other than that recommended in para.31, interpret

para.35 accordingly.

35. Fit plug-in unit 3A6 and 3B3 to CRO type 561B. Ensure probe P6012 has

been correctly compensated to match input impedance of channel 1 of 3A6

Page 9
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amplifier. Connect probe between Channel 1 input of the 3A6 amplifier and

the SCOPE socket on the test interface.

36. Switch on the mains power to all test instruments where applicable.

Test procedures

37. Carry out the test procedures given on the following pages.

Notes relating to test procedures

-

1.

2.

Page 10

The synthesiser under test is referred to as UUT,

+3V, +6V, +12.2V and +106 to 115V (varactor) supplies for the UUT
are provided by the test interface and the Manual interface con-

troller (see note 6 below).

The UUT is connected to a reference oscillator and a slave
oscillator (VFO) within the test interface. The UUT therefore

operates in a similar manner to its normal working environment.

The slave oscillator frequency ranges are the same as the VFO in
the radio but are numbered in reverse sequence (1 e. slave

oscillator range 1 is the highest frequency range)

The parameters measured by the test instruments are readily deter-
mined from the test procedures.b The following points should be

noted:

Tests 008 - 016 check that the UUT causes the correct slave
oscillator output frequency at either end of
each of ranges 6 to 2. The 30 sec wait before
taking readings is to ensure the UUT has re-

gained lock after the switch operation.

Tests 018 - 020 check that the UUT causes the correct slave
oscillator output frequency throughout range 1
and includes exercising the decade switch inputs

not already exercised. The final check (test

020) verifies that sidestep command is effective.

Test 022 checks the stability of the UUT output.
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Test 024/026 check the phase control voltage upper and lower
limits by verifying that the correct slave
oscillator output frequency is achieved when the
selected frequency is slightly outside the range
(above range on test 024 and below range on test
026).

Test 027/028 check phase lock output voltage under test
conditions which ensure loss of lock (test 027)

.and lock (test 028).

Test 030 checks the phase angle output under test condi-

tions which give lock (i.e. ensure a waveform

with 250 Hz prf).
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1

UNIT | RANGE

LIMITS

INSTRUCTIONS

switched on for at least 4 minutes to allow stabilisation of reference

oscillator frequency.

\INT.

INT. -
CON.
1

AVO
DVM
TEST

1 Amp
10V

INT.
CON.

19)

02 f (a) ;INT.

i (b)
|

[CON.

IAVO 1 AMP

e —— e

1 i

—_——

|
|
'
!

(a)
(b)

(e)

¢

INT.
con. |
' !
AVO 100 mA

-6 VOLT LINE CURRENT (PIN 36)
s = : :
‘ avo  h100 ma |

|
f

110 VOLT LINE CURRENT (PIN 15)

jaai = :
1,006 | (a) bvo j1oma} -
i () T - -
CON. |
(c) [avo 10 mA |5.3 mA to
4.2 mA
OSCILLATOR FREQUENCY ACCURACY
(a) |avo |1 awp -
(b) |INT. - et 106.7V
CON.
(¢) {FREQ. - Bet
CON. 2.0000 MHz

Depress "Press to Test" button.

Set AVO to 1A dc range.
jSet DVM to 10V range.
Load UUT into test jig.

{
Set 110.0V|Set varactor supply voltage to 110.0V and

set slave oscillator to range 2.

Depress "Press to Test" button.

NGT 355 mA {Check +3V line current.

‘Set AVO to 100 mA range.

epress "Press to Test" button.

NGT 29.5 mAFheck +6V line current.

Set AVO to 10 mA range.

N
Depress "Press to Test" button.

ICheck +110V line current.

Set AVO to 1A dc range.
Set varactor supply voltage to 106.7V.

slave osc to range 6.

switch to OFF.

Set

Set Freq Cont to 2.0000 MHz and set sidestep

PR PPy SRy
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1 1 " -
TEST !
¥o }UTEP UNIT { RANGE| LIMITS INSTHUCTIONS
008 } (a) |IvT. - - Depress "Press to Test" button.
(cont] CON.
]
l (e) DOUNTER - |3.750,003 iWait 30 sec and check slave osc freq.
H : 3.749,997
| MHz {
) ) i
 (f) {FREQ.! -~ [Set Set Freq Cont to 3.1000 MHz (sidestep off).
: ICON. | 3.1000 MHz |
. (g) DOUNTER - [4.850,004 jWait 30 sec and -check slave osc freq. :
1 i e 4.849,996 |
i ! ! MHz | 1
i i : ;
3 ‘ t i H
: | i
010 ! (2) $INT. - - iDepress "press to Test'" button. Set slave
CON. | :
& tosc to range 5.
(b) COUNTER - |4.850,004 EWait 30 sec and check slave osc freq.
§ 4.849,996 |
i ? Mz ? ’
b (c) 'FREQ.: - Iset {Set Freq Cont to 4.9000 MHz (sidestep off).
| iCON. 4.9000 MHz!
(a) COUNTEh - 16.650,007 Wait 30 sec and check slave osc freq.
; | : 6.649,993 ! ;
| . i MHZ ; 3
;- , 1 ] H :.
; ; ; ‘ | =
012 | (a) (INT. - - %Depress "Press to Test" button. Set slave '
i ‘CON. : i : :
! : g josc to range 4. !
| (b) COUNTER - {6.650,007 IWait 30 sec and check slave osc freq: ;
' . 16.649,993 |
} } | (MHz Z ~
bo(e) iFREQ.f - ESet iSet Freq Cont to 7.7000 MHz (sidestep off).‘
" !CON. § ;,7‘7000 MHZ: . :
g (a) bOUNTﬁR - 39.450,011 ‘Wait 30 sec and check slave osc freq. i
. { 19.449,989 ;
MHz ;
014 (a) |INT. - - Depress "Press to Test" button. Set slave :
CON. i
osc to range 3.
(b) COUNTER - 9.450,011 |[Wait 30 sec and check slave osc freq. ;
9.449,989 |
MHz ‘
(¢) [FREQ. - ISet Set Freq Cont to 12.2000 MHz (sidestep off).i
ICON . 12.2000 MHZ 4
! §
. B
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£ T — -

{ Ten | ’

f Yo 33733? UNIT | RANGE | LIMITS INSTRUCTIONS

‘ .

['014 | (d) fOUNTER - [13.950,017|Wait 30 sec and check slave osc fregq.

i(con*c] 13.949,983]

E MHz : ‘
E 016 (a) INT. - - Depress "Press to Test' button. Set slave ; 5

{ : CON. ; [ |

; ; § osc to range 2. :

H 3 (v) .COUNTE}'{ - 13.950,017{Wait 30 sec and check slave osc freq. ) ”
K | : 13.949,983| . |
Lt b ; MHz ] '

| U (c) |FREQ.1 - ([Set ISet Freq Cont to 19.1000 MHz (sidestep off); _

gcon. i 19. 1000 MHA 5 ‘)
(d) COUNTER - |20.850,027]Wait 30 sec and check slave osc freq. : ' 1
[ 20.849,973 i :]
} MHz i ;
f j . ]
! _ i
(a) ;INT. - - Depress "Press to Test' button. Set slave !
: {
osc to range 1. { "]
i
- 20.850,027Wait 30 sec and check slave osc freq. I ~°
20.849, 973§ ' { -
t ; Mtz i | ]
(c1)IFREQ.§| - (Set Set Freq Cont to 20.1000 MHz (sidestep off). B
‘CON. 20.1000 MH } L
(c2) COUNTER - 21.850,028‘Wait 5 sec and check slave osc freq. : ]
f f 21.849,972§ {
; MHZ ! . qi iy %
- |Set ~ |Set Freq Cont to 21.1000 MHz (sidestep off).} ]
[21.10001&12% ' ' i -
- !~22.850,osoEWait 5 sec and check slave osc freq. ; - !
122.849,970; :
!MHZ - E
¢ N . o b
- Iset Set Freq Cont to 25.1000 MHz (sidestep off). J
25. 1000 MHZ ' -
- 126.850,035|Wait 5 sec and check slave osc freq. -
26.849,965 i ]
MHz B
FREQ. - [Set {Set Freq Cont to 26.1000 MHz (sidestep off). ~
CON. 26. 1000 MHZ _]
COUNTER - 27.850,037|{Wait 5 sec and check slave osc freq. s
27.849,963 : J
MHz { .
FREQ. - Set Set Freq Cont to 28.1000 MHz (sidestep off)-§
{CON . 28.1000 MHA i
{ _,J
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—
THCIM
: ?ﬁjl §STEP UNIT | RANGE | LIMITS INSTRUCTIONS
018 (g2) LOUNTE - 129.850,039{Wait 5.sec and check slave osc freq.
(cont 29.849,961
} ] MHz i
! (h1) FREQ. ~  |Set Set Freq Cont to 29.1111 MHz (sidestep off).
, CON. 29.1111 MHA
! (n2) LOUNTER - |30.861,141(Wait 5 sec and check slave osc freq. 3
i 30.861,059
s ; > |MHZ _
f (i1) IFREQ. - ISet’ Set Freq Cont to 29.2222 MHz (sidestep off).
E CON. 29. 2222MH£
( - (i2) COUNTER - [30.972, 241‘Wa1t 5 sec and check slave osc freq.
30.972, 159 j
E MHZ
{ (j1)|FREQ. | - {Set Set Freq Cont to 29.3333 MHz (sidestep off).
f CON. 29.3333 MHz
E (j2) DOUNTER - 31.083,342{Wait 5 sec and check slave osc freq.
: % i 31.083,258
§ b (k1) {FREQ. | - [Set Set Freq Cont to 29.4444 MHz (sidestep off).
i ! 'CON. | 29.4444 ¥HZ ;
: ) 4
{ C(k2) bOUNTEF - 31.194,442 Wait 5 sec and check slave osc freq.
o ; ! 31.194,358
, ' | ! MHz B
: § (11)!FREQ E - [Set Set Freq Cont to 29.5555 MHz (sidestep off).
[ : \CON. 29.5555 MH |
R i
! i (12 OUNTE;K - 31.305,542}Wait 5 sec and check slave osc fregq.
‘ ; : i 31.305,458
< } ; %MHZ i
; (m1) PREQ. [ - fSet Set Freq Cont to 29.6666 MHz (sidestep off).
; CON. 129.6666 Mz
4
! (m2) DOUNTER - 131.416,642iWait 5 sec and check slave osc freq.
* {31.416,558
Mz
(n1) |FREQ. | - |[Set Set Freg Cont to 29.7777 MHz (sidestep off).
CON. 29.7777 Miz
(n2) POUNTER - [31.527,742iWait 5 sec and check slave osc freq.
‘ 31.527,658
MHz
(o1) IFREQ. - |set Set Freq Cont to 29.8888 MHz (sidestep off).
CON. 29.8888 MHz
(02) FOUNTER - 131.638,842|Wait 5 sec and check slave osc freq.
31.638,758
MHz
i —
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 7ast T ' i 1
No STEP | UNIT RANGE LIOTs INSTRUCTIONS l
- 3
(018 ‘ (p1) |FREQ. -  |Set Set Freq Cont to 29.9999 MHz (sidestep off)f
cont) CON. 29.9999 MHz :
, i
(p2) POUNTER - |31.749,942{Wait 5 sec and check slave osc freq. i
31.749,858 :
MHz .
_; 3
020 ! (a) INT. - - Depress 'Press to Test" button.
| “JCON. ] |
% (o) |FREQ.| - [29.9999MHZACheck that Freq Cont is set to 29.9999 MHz. ;
| CQN' Iset sidestep ON. L - 3
1 E
(c) POUNTER - 131.747,942{Wait 5 sec and check slave osc freq.
i 31.747,958
MHz
022 (a) INT. - Set 113.3ViSet varactor supply voltage to 113.3V.
’ CON. . . .
H . . {
- (0) FREQ. | - 129.9999MEACheck that Freq Cont is set fo 29.9999 Miz :
; !CON' i j(sidestep on). ' :
? (¢) {mvT. ' - - !Depress "Press to Test" button. !
l JCON. Lo | 3 | :
» (a) pOUNTEF - §31.747,934|Wait 5 sec and not slave osc freq. ,
i ; , 31.747,866 . i
: f ‘ MHzZ ‘
)] g » . ) .
i (e) COUNTEE - Within - Check that the frequency drift over a perioi
3
. i . +18 Hz tof 20 secs does not exceed +18 Hz. A
i ’ ’
i

l
? : | |
;- P ‘
i i ' 5. _ ‘
{PHASE CONTROL VOLTAGE LIMITS [
| |
]
1

'-5"024 () lINT~ - ;Set 106.7ViSet varactor supply voltage to 106.7V.
, CON. i ' _
P (b) |INT. - - Depress "Press to Test" button. Set slave !
F CON. ;
osc to range 6. !
i
(c¢) IFREQ. - Set Set Preq Cont to 3.17 MHz. Set sidestep to i
. {
CON. | 3.17 MHz OFF. 5
(d) COUNTER - }4.920,005 |Wait 30 sec and check slave osc freq. ‘
4.919,995 |
MHz. :
|
T, - ISet 113.3V|Set varactor supply voltage to 106.7V. i
CON. ;
.

|
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RANGE | LTOTS INSTRUCTIONS.

- - Derress "Pres: to Test" button. Set slave

i
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- Set 11¢..V Tev viaastor Tupply voltage to 110.0V.

(&)
2
-3
—
{0
H
=

.

—~~
Q
~

i ; f
AN CUTIE o U - Sorweas "Frozs to Test! button. Set slave
i i ‘ - ;

. i ol TRNZe J.

" (e} 'PRLC. et TCoto Tyl Cent to 12.2000 IHz (sidesten of??é
Cou. 12,0000 s .

b ~ (c) DV 17 INGT 7. 395V “hici phavs lack output.

IEARY ANGLE oUTEUT (RIL 20)
Q37 a) "FRi.L. . - :Set CErocuee Frie font is set te 12.2000 Muz .

oo, AzooonmL L )

(b} ‘IvI. - - Per oo "Eroors te Test" button.  Ensure i
(200, i i
: : o ‘ frero o7 oar curply voltage is 110V. .
‘ (c) ‘CEO 0.?V/EH1NLT 7.0V i cx wppel level of displayed wavefiirm, ;
T Ve )

| ! ! 1 0.5ms/ L L . o ) E
| : : D oam commenoing +t a point 180 us after leading |
! : ¢ PR ‘ ; M
' ! . : Yioum . The el value should be NLT 7.2V
. | ! ‘ L i

1 . t CATT .
A ' ! | ‘
' i
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i N | ; ¢ i
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!

{ T .
m
! II:IE;S'L ;STEP UNIT 1 RANGE | LIMITS INSTRUCTIONS
1 kHz FIXED FREQUENCY OUTPUT (PIN 13)
032 | (a) jINT. - - |Depress "Press to Test" button. Ensure
COoN. varactor supply voltage is 110V.
i
| (b) POUNTER 1.0V{0.999 to [Check 1 kHz output frequency.
| 1.001 kHz
i .
f (c) CRO 10.2mS/ - Examine 1 kHz output waveform.
; ! cm ‘
| N Y
f cm i
9 |
: (a) iCRO 150 us/|NLT 11.4V fCheck upper level of displayed wavetorm, f
t chznv/ commencing at a -point 180 us after the
t cm positive going edge. The real value should |
E be NLT 11.4V wrt OV. | ;
[ (e) |CRO }0.2V/ |NGT 388 mV|Check that real value of lower level of diu
! t 50 us/ played waveform is NLT 388 mV wrt OV. ‘
' ; : ! em ' ’
b i f ¢
} ; : ]
f N : :
- 034 : (a) fIﬁNT. - - Depress "Press to Test" button. Set i
! ; , , ,
! { ECON' varactor voltage to zero.
R b ;
{ : (b) |TEST | - - Remote UUT.
F i {INT. | o
i L
: i .’
,. !
P ) ! -
. : [ M !
L 5 |
; ! \ [ )
o . |
} ! 1 :
' i
,’
:
{
l. E
L; !
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Typical signual levels

Table 2

682 /HA /01775

This table is to assiut in the location oi possible faulte and is not

to be used for inspection pucpuves.

F Issue 1

—
Mir 1
Urit | Pin Function Pulse width pr}cal. Remarks
Anmplitude
Ja 38 RF input 1.4V p-p %.748 MHz -
31.7499 Iz
9p |45 | {Clock Variable 0.7V p-p | 937 kHz-2& Lilz
9b 8 | Ref input Mark space 1.1 to 3V | 1.75 IHz
2.2:1 to 1:2.2 p-Db
- 90 |41 Count output 125 ns to 1.1 us | 1.1V p-p 250 bz prf
nominal
9t | 40 |10 kHz output Mark space 4:3 1.1V p-p
9¢ 5 1 kHz output Mark space 2:3 11.5V
p-p
9¢ 6 | Phase lock de 0-400 mV* | In lock
de 11.5V% | out of lock
Jdc | 11 | Phase angle output | Variable 7.5V If output
p-p connected via
8K to +8V
supply
Ge 12 Ramp mono 30 us 1.1V p-p 250 Hz prf
. nominal
Jc 3 Sample mono 30 us 1.1V p-p 250 Hg prf
nominal
9¢c 1 Counter D Variable 1.0V p-p To see these
waveforms the
9c 2 | Counter C synthesiser
must be out of
Gc 17 Counter B lock with pins
4 and 15 of
9c |18 | Counter A ( Unit 9c¢ dis-
( connected
ad 12 Limit state dc 1.0V VFO at range |
& 3.1 MHz
selected
| * Wnen output connected via 12K to + 12V supply.
Page 19
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Table 2 continued L‘
] !

. . 5 . Typical
.vUnlt Pin Function : Pulse width Ampli tude Remarks

94 | 2 |Limit state de 1.0V VFO at rangc 2
. 3.1 MHz

selected

8 | Range control dn 6 to 88V | level depends
on channel

frequency
selected

2 Ramp output 4 ms 22V p-p 4 ms period if
' phase lock

(Sweep from
+98V to +75V

10 | Phase output dc 50-102V level depends
on channel

frequency
selected

[
I
approx) < i
[

[ h-l (WO T

Following repaif and assembly, the tests given in this section must be

{ffied out in full. ' . i:)

«

* A faulty unit returned to third line for repair should have the cover

remeved and be subjected to the test given in this section. If an incorrect

ﬁ}tAis obtained, maintain the test conditlons and, with the aid of the

’%eigiVen in Table 2, attempt to diagnose which pec is at fault.

The synthesiser is employed, and tested, as part of a loop. Hence ]

a fault condition could give rise to incorrect signal conditions
t 4

at all, or most, points in the loop. The indiscriminate exchang-

ing of pec as a means of locating the faulty pec should be avoided

because excessive soldering/unsoldering of wire link inter-

connections can damage a pec.
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ASSEMBLY /DISASSEMBLY

NOTE: Refer to fig.8 for component location and to fig.9 for interconmnecting

wire link data.

Cover

41. To remove the cover, proceed as follows:
(1) Remove the four nuts and washers securing the cover.

(2) Remove the fixing bracket (if still fitted after removal of Unit 9

from Unit 1).
(3) Remove the cover.
(4) Discard the exposed gasket.

42, To replace the cover, fit a new gasket (para.43)’ fit the cover and
fixing bracket (if available). Secure with the four nuts and washers,

tightening the nuts to a torque of 2.25 + 0.25 1lb. inches.

43, To fit a new gasket, it is necessary to trim the replacement to the
required length - the join should be positioned approx. midWay along any one
side and the ends sealed using a silicone rubber sealant approx. 0.25 in.
either side of joint.

-

Units 9¢ to 9f

’

NOTE: All orientation given below assumes that the synthesiser is positioned

with its base lower most. The component sides of the pec are then:

Units 94 and 9f ~ component side facing down

Units 9e and 9c - component side facing up.
44. To replace any one of Units 9c, 9d, 9e or 9f, proceed as follows:
(1) Remove the cover (para.41).

(2) Locate and unsolder the wire links connected to the edge slots of

the unit to be replaced. Any link that provides a through connection
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should also be unsoldered at all units above, or all units below, which-

ever involves the fewest edge slots.

(3) If removing Unit 9c, unsolder the fixed pin from terminal 22 on

Unit 9c.

(4) At the top of the synthesiser, remove the four nuts and washers

from the studs which pass through the spacer pillars of all units.

(5) Withdraw, as a block, all units above that which is to be replaced.
(6) Remove the unit which is to be replaced.

(7) Position the replacement unit with its pillars over the four
fixing studs and with its component side correctly oriented (see note
above). In the case of positioning Unit 9c, ensure that the fixed pin

locates with, and moves freely into, terminal 22 of the unit.

(8) Position the block of units (withdrawn in (4) above), with their

pillars over the four fixing studs.

(9) Secure the units in place with four nuts and washers.

(10) Solder the fixed pin to terminal 22 of Unit 9¢ (only if this unit
replaced). '

(11) Solder all wire links disconnected in (2) above. If necessary,

renew links using 22 swg tinned copper wire.
(12) Fit the cover (para;42).

\4.‘ . 9a

To replace Unit 9a, proceed as follows:

(1) Remove the cover (para.41).

(2) At the top of the synthesiser, remove the four nuts and washers

from the studs which pass through the spacer pillars on all units.

Issue 1
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(3) At the bottom of the synthesiser, withdraw the lower base and the

four studs.

(4) The printed circuit side of Unit 9a is now exposed. Unsolder the

joints at terminals 1, 2, 3 and 4.

(5) Remove the two screws and washers which secure Unit 9a to the

upper base and remove the unit.

(6) Place the replacement Unit 9a in position, ensuring that the fixed

pins locate correctly to terminals 1, 2, 3 and 4 on the unit.
(7) Secure Unit 9a in position using two screws and washers.
(8) Solder terminals 1, 2, 3 and 4.

(9) Replace the lower base and the four studs.

(10) Secure the units with four nuts and washers.

(11) Fit the cover (para.42).

Unit 9b and upper base

46.

Special soldering techniques are employed during construction and no

attempt should be made to spearate Unit 9b from the upper base or to repléce

filter connectors on the base. However, discrete components on Unit 9b can

be replaced and are accesgible after Units 9b -~ 9f have been removed.

47.

Issue 1

To replace Unit 9b/upper base, proceed as follows:

(1) Remove Units 9b ~ 9f as a block, employing the procedure given in
para.44(1) to (5).

(2) At the bottom of the synthesiser, withdraw the lower base and the
four studs. '

(3) The replacement upper base assembly is supplied complete with

Units 9a and 9b. Fit the lower base and the four studs to this

Page 23




682/HA /01775

!

LT e

assembly and then fit Units 9b - 9f, employing the procedures given in
para.44(7) to (12).

COMPONENTS LIST

48. The principal component parts of the Synthesiser Unit 682/1/01775 are:

Base lower
Base, upper
Panel,
Panel,
Panel,
Panel,
"Panel,
Panel,
Gasket

Cover

49. Components list for each of

pages.

Page 24

Description

assembly including:

electronic circuit
electronic circuit
electronic circuit
electronic circuit
electronic circuit

electronic circuit

(Unit
(Unit
(Unit
(Unit
(Unit
(Unit

9a)

9b)

9c)
9d)
%)
9f)

Units 9a to 9f are giveh on the following

Reference No.

682/2/01777
682/1/00409
682/1,/00450
682/1,/00460
419/1/24984
682,/1,/00480
682,/1/00490
682,/1,/00500
682,/2/00241
682/2/01776
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COMPONENTS LIST FOR
UNIT 9a 682/1/00450

Cct Ref Description Reference No.
Resistors .
R1 12 kohm + 57% 403/4/78126/075
R2 39 ohm + 5% ' 403/4/78126/015
R3 560 ohm + 5% 403/4/78126/043
R4 56 kohm + 57 403/4/78126/091

Cagacitors

ClL to C6 '~ 4,7nF + 10% 100v : ‘ 400/9/18794/036
Inductors
Ll Inductor R.F. 406/9/08470/024

Semi-~conductor devices
ML1 Integrated circuit CN 295F 446 /4/00236
ML2 Integrated circuit CN 303F ' 446 /4/00240

COMPONENTS LIST FOR
UNIT 9b 682/1/00460

Cct Ref Description Reference No.

b Resistors
R1 3.3 kohm + 5% 403/4/78126/061

[4

Cagacitors

cl 6.80F + 107 0OV 400/9/18794/038
Inductors
L1l Inductor, R.F. 406 /9/08470/016

Semi-conductor devices

MLL Integrated circuit CN 333F 446/4/00244
ML2 Integrated circuit CN 333F 446 /4/00244
ML3 Integrated circuit CN 333F 446 /4/00244
ML4 Integrated circuit CN 311F 446/4/00223
ML5 Integrated circuit CN 317F 446/6/00226
ML6 Integrated circuit CN 317F 446 /4/00226
ML7 Integrated circuit CN 321F 446 /6/00229
ML8 Integrated circuit CN 325F 446 /4/00230
Issue 1 Page 25
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Cct Ref

R1

R2, R3
R4 to R7
R8

R9

ClL ,
c2, C3
C4

L1l

TR1, TR2
MLL, ML2
ML3
ML&4
ML5

Page 26

- COMPONENTS LIST FOR
UNIT 9c 419/1/24984

Description
Resistors
1.5 kohm + 5%
10 kohm + 57
3.3 kohm + 57
33 kohm + 5%
33 ohm + 5%

Capacitors
6.8nF + 107 100v

4.7nF + 107 1l0OOv ‘
22uF + 107 15v electrolytic

Inductors _
Inductor, R.F.

Semi-conductor devices
Transistor CV 7555 _
Integrated circuit CN 333F
Integrated circuit CN 309F
Integrated circuit CN 337F
Integrated circuit CN 339F

Reference NO,

403/4/78126 /053
403/4/78126/073
403/4/78126 /061
403/4/78126 /085
403/4/78126/013

400/9/18794/038
400/9/18794/036
402/4/98049/030

406/9/08470/020

990/4/00107/555
446 /4/00244
446 /4/00234
446 /4/00247
446/6/00232
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COMPONENTS LIST FOR
UNIT 9d 682/1/00480

Cect Ref Description Reference No.
Resistors

R1 115 kohm + 17 403/9/03511/008
R2 47,5 kohm + 17 403/9/03511/007
R3 26.1 kohm + 1%  403/9/03511/005
R& 16 kohm + 1% 403/9/03511/004
R5 10.5 kohm + 1% 403/9/03511/003
R6 6.98 kohm + 17 403/9/03511/002
R7 4.75 kohm + 1% 403/9/03511/001
R8 : 680 ohm + 5% 403/4/78126/045
R9 100 kohm + 5% 403/4/78126 /097
R10 39 kohm + 1% 403/4/78126/287

Capacitors
ClL 2200F + 5% 160v plastics 400/9/18791/028

Semi-conductor devices

TR1 to TR7 Transistor SGS -~ Ul4 909/4 417/4/05086
TR8 Transistor SGS - Ul4 906/4 417/4/05089
TR9 Transistor SGS - Ul4 908/4 417/4/05087
ML1 ’ Integrated circuit CN 341F 446/4/00233
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COMPONENTS LIST FOR R L
UNIT 9e¢ 682/1/00490 : [
Cct Ref Description Reference no, [
Resistors [ '
R1 1.5 kohm + 5% 403/4/78126 /053 |
R2 33 kohm + 5% 403/4/78126 /035 [ )
R3 15 kohm + 5% ~ 403/4/78126 /077
R4 1.5 kohm + 57 403/4/78126 /053 .
R5 1.5 kohm + 5% ‘ 403/4/78126 /053 [
R6 4.7 kohm + 5% 403/4/78127 /065
R7 330 ohm + 5% 403/4/78127/037 .~ &
R8 1.5 kohm + 5% ' 403/4/78126 /053 D [
R9 27 kohm + 5% : 403/4/78127/083
R10 1.5 kohm + 5% 403/4/78126 /053
R11 2.2 kohm + 5% 403/4/78126 /057 [ )
RL2 120 kohm + 5% . 403/4/78126 /099
R13 100 kohm + 5% 403/4/78126/097
R14 47 kohm + 17 403/4/78126 /289 [
R1S 1.5 kohm + 5% 403/4/78126 /053 "
 R16 261 kohm + 17, 403/9/03511/009 [
RL7 150 kohm + 5% 403/4/78126/101
R18 47 kohm + 17, 403/9/03511/006
Capacitors : [
cl 470nF + 57 160v plastics . 400/9/18791/029 [ _
Semi~conductor devices
TR1 Transistor SGS -Ul4 906/4 417/4/05089
TR2 Transistor SGS -Ul4 909/4 - 417/4/05086 [
TR3 Trangistor CV 7555 ' 990/4/00107/555 )
TR4, 5, 6. Transistor SGS -Ul4 909/4 " 417/4/05086 [-
- TR7 Transistor SGS -Ul4 906/4 ' 417/4/05089
TR8, 9. Transistor SGS -Ul4 908/4 417/4/05087
“ TR0 Transistor SGS -Ul4 909/4 417/4/05086 [‘
" TRIL, 12 Transistor SGS -Ul4 908/4 417/4/05087
D1 Diode 1N3070 415 /4 /05440 [_
[
Iscsue 1
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COMPONENTS LIST FOR
UNIT 9f 682/1/00500

Cct Ref Description Reference No,

Resistors

RL 1.5 kohm + 5% 403/4/78126 /053
R2 12 kohm + 1% . 403/4/78126/275
R3 150 kohm + 1% 403/4/78126 /301
R4 2.2 kohm + 5% 403/4/78126 /057
RS 27 kohm + 5% 403/4/78126 /083
R6 680 kohm + 1% 403/9/03511/012
\ R7 150 kohm + 5% 403/4/78126 /101
R8 220 kohm + 5% 403/4/781217/105
R9 4.7 kohm + 5% 403/4/78126 /065
R10 100 kohm + 5% 403/4/75126 /097
Capacitors
cl 9uF + 207 125v electrolytic 402/4/98190/076
c2 220F + 5% 160v plastic 400/9/18791/027
c3 9uF + 20% 125v electrolytic 402/4/98190/076

Semi-conductor devices

TR1 : Transistor SGS -Ul4 909/4 417/4/05086
TR2 Transistor SGS -ULl4 906/4 - 417/4/05089
TR3 Transistor SGS -Ul4 908/4 417/4/05087
TR4 Transistor SGS -ULl4 907/4 417/4/05088
Dl Diode 1IN3070 415/4/056440
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{

b m V
ST | STEP | UNIT | RANGE | ITMITS INSTRUCTIONS
STATE OF CHARGE INDICATION
22 (a) jLoaD {27V - |Switch the load switch to the 27V position.
SWITCH
(v) |voLT-|VR1 - Switch the voltmeter to the VR1 VOLTS mode |
METER | VOLTS

and range to 199.9 mV.

. |
(c) IVOLT-1199.9 |20.1 mV to|Adjust VR1 on the test set to obtain a i
: ]

METER| mVv (21.9 oV reading of 21 mV.

— 1 o+ m——
s

!
. 23 (a) iuuT - |1L1 illu- {Check the amber lamp 1L1. f
' minated ’
< i
24 (a) |vUT - 152 extin-|Check the green lamp 1L2. i
* lguished !
25 (a) ECUR OUTPUT - Switch the current meter to the OUTPUT |
t . C‘U’RREN‘H ’ H
; £METER. i CURRENT mode and range to 199.9 mA. (Dividd
F y i
{ 1 ; ibutton not selected). :
1 L {
[ (b) [CUR }199.9 INGT 9.98:mJAdjust_VR1 on test set to obtain a reading |
P EMETER mA of NGT 9.98 mA. i
i | ] ' i
¢ i [ I { i
! 26 i (a) VOLT- | VR1 - 1Switch the voltmeter to the VR1 VOLTS mode é
: { METER | VOLTS and range to 199.9 mV. i
: : i
b () |VOLT-:1199.9 {22.1 mV tojCheck the reading. i
! METER! mV [37.9 mV ;
!4 i v_F . {
‘ ! !
. {
27 (a) fuur - | 1L1 extin~jCheck the amber lamp 1L1. i
; | guished i
28 (a) (uuT -~ |1L2 illu- |Check the green lamp 1I2. ‘
minated g
29 (a) VOLT-} VR1 - Switch the voltmeter to the VR1 VOLTS mode
METER| VOLTS
and range to 199.9 mV. .
(b) {VOLT-{199.9 |40 mv Adjust VR1 on test set to obtain a reading
 METER; mV
, of 40 mv.
!
!
]
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[ rasy |

EANO { STEP | UNIT | RANGE { LIMITS INSTRUCTIONS

’ 30 (2) [cUR |ouTPyr - Switch: the current meter to the OUTPUT
! METER [CURRENT

JCURRENT mode and range to 1.9994.
(b) ICUR |1.9994 0.904A to fAdjust VR1 on test set to set the current

METER 1.2884 .
meter reading.
t 31 | (a) IVOLT-1199.9 115.1 mV to|Check the reading.
E | !METER_ mv  [31.9 mv

Fo ! |
. 32 i (a) EUUT - 1L1 illu- (Check the amber lamp 1L1. &
’ % ) minated ;
| |
P33 (a) = 112 extin-iCheck the green lamp 1L2. ;
f ‘ guished ?
e b -
34 | (a) (VOLT-1199.9 [NGT 0.45mViOperate VR1 S/C switch on test set to obtaiﬁ
i gMETER mv a reading of NGT 0.45 mv. i
i ; : !
] . ; g
: !
!

35 E (a) 'VOLT—EINPUT - Switch the voltmeter to the INPUT VOLTS mod%
v { METERIVOLTS and range to 199.9V. i
f { (b) VOLT—t199 <9V{19.5V to !Adjust the external power supply output f
? ! “METER. 20.5V ivbltages to obtain a reading of 20V. ;
S0 U | | -
; [ 36" { (2) :CUR ;OUTPUT, = Switch the current meter to the OUTPUT }
& i ! ‘METER'CURREN? iCURRENT mode and range to 199.9 ma. i
! f () !CUR 1199.9 |NGT 9.98 malCheck the reading. ‘ !
[ ! METER| mA |
i g (c) UuT | - - Disconnect UUT from test set.
NOTE: Test the UUT for sealing and leakage as in Part 3, para.38.
S 4\ |
S HIGH INPUT voumacE
- 37 | (a) ltoap [330 opm] - Switch the load switch to the 330 o
SWITCE " [position.
(b) |uur - - Switch S1 and S2 to ON.
(c) !vonr- {mvpueT - Switch the voltmeter to the INPUT VOLTS mode
METER [VOLTS and range to 199,9y.
Page 12 Issue 1
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'ﬁ’s“ STEP | UNIT | RANGE | LDMITS INSTRUCTIONS
37 (a) fvorr-[199.9v[15.5V to |Adjust the external power supply output
(cont) ER 16.5V voltage to obtain a reading of 16V on the
voltmeter.
38 | (a) jvorr-|VR1 - Switch the voltmeter to the VR1 VOLTS mode
{ METER | VOLTS . and range to 199.9 mV.
(b) {vOLT-1199.9 |LT 0.45 mV[Operate VR1 S/C on test set to obtain a
e reading of not less than 0.45 mV on the
voltmeter.
1
 CURRENT REGULATION CHECK (HIGH INPUT VOLTAGE) ]
39 (a) {LOAD |27V - Switch the load switch to the 27V position.
SWITCH
(b) jUUT —~ |Amber lamp |Check the lamps.
only illu- '
minated
! 40 (a) juuT - |Amber lamp |Check the smber lemp when switch S1 is
f : bxtinguish-
t F ed by S1 operated.
41 | (a) [CUR |OUTPUT - Switch the current meter to the OUTFUT
MET URRENT ’
a ER 1C T CURRENT mode and range to 1.999A only i.e.
:
?f ; divide buttons not selected.
(b) [CUR }1.999410.9024 to |Check the reading.
METER 1.288A
42 | (a) |LOAD jS/C - Switch the load switch to the S/C position.
SWITCE
(b) CUR |OUTHRUT - Switch the current meter to the OUTPUT
IMETER |CURREN']
CURRENT &+ 2 mode and range to 1.999A.
(¢) [cUR 11.9994[0.4024 to |Check the reading.
IMETER 0.748A .
(Actual current is twice reading).
STATE OF CHARGE INDICATION, (HIGH I/P VOLTAGE)
43 (a) jLOAD |27V - Set the load switch to the 27V position.
SWITCH
Issue 1 Page 13
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640/HA/14873-3
TEST ! ' .
No. |STEP } UNIT RANGE| LIMITS INSTRUCTIONS
43 | (b) |VOLT-|[VR1 = Switoh the voltmeter to the VR1 VOLTS mode
(cont) METER |VOLTS and range to 199.9 mv.
(c) |VOLT-{199.9 {20.1 mV Adjust VR1 on the test set to obtain a
i METER| oV 21.9 oV reading of 21 mV.
!
“1as | (a) wuT - {111 illu- |Check the amber lamp.1L1. |
. t r i minated !
I
o ’ | - 1
- t 45 l (a) juuT - 1L2 extin-|Check the green lamp 1LZ2. )
| ' guished !
Ar '
(a) |cor {199.9 |nGT 9.98mAlAdjust VR1 on test set to obtain a reading '
_ ea ;
METER| mA of NGT 9.98 mA. ' g
{
r l.
(a) {VOLT- IVR1 - Switch voltmeter to VR1 VOLTS mode and range|
METER [YOLTS to 199.9 mV. ‘i
(b) ?VOLTe%199.9 22.1 mV to!Check the reading. a
EMETERi o |37.9 0V |
%
Lo
! (a) ‘UUT b - it extin-{Check the amber lamp 1L1.
| guished '
.
(a) iUT | - [1L2 illu- iCheck the green lamp 11.2.
: % minated |
b ; S
Cor !
I \ |
(a) iVOLT—‘VR1 ! - ESwitch the voltmeter to VR1 VOLTS mode and
!METER WVOLTS ; irange to 199.9 mV.
(b) |vOLT-1}199.9 140 mV Adjust VR1 on test set to obtain a reading
METER) mV of 40 mV.
(a) |CUR OUTPUTk - Switch current meter to OUTPUT CURRENT mode
METER {CU ] and range to 1.999A.
(b) CUR {1.999A]0.904A to |Adjust VR1 on test set to set the current
METER 1.288A s :
meter reading.
| (a) [VOLT-}199.9 }15.1 mV to Check the reading.
F{ETER mV  [31.9 mV

v

v‘. Y
3
<.l : T . ;T
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I
!

P £

| TEST 3
é No. |STEP } UNIT | RANGE | LIMITS INSTRUCTIONS
! 53 (a) |uut - |1n1 i11u- |Check the amber lamp 1L1-
i minated
e
i 54 : (a) |UUT ~ |112 extin-|Check the green lamp 1L2.
f |
| 3 guished
P
{ b
i 55 ! (a) {vOLI-1199.9 INGT 0.45mV,
g ! METER| mV
|LOW_INPUT VOLTAGE
. 56 | (a) !LOAD B30 obm| - Switch the load switch to the 330 ohm
SWITCH position.
(v) juuT - - Switch S1 and S2 on UUT to ON.
(¢) IVOLT-}199.9V|9.5V to Adjust the external power supply output
fMETER 10.5V voltage to obtain a reading of 10V.
i .
i |
57 1 (a) {VOLI-{VR1 -
i
| lMETER'VOLTS ‘ range to 199.9 mV.
i (b) !vOLT-{199.9 [NGT o.45mﬂ
{ METER| mV of NGT 0.45 mV.
1 i 1
| ! : 5
{ CURRENT REGULATION CHECK (LOW INPUT VOLTAGE)

1

)
Operate VR1 S/C switch to obtain NGT 0.45 m@.>

Switch the voltmeter to vR1 VOLTS mode and

Operate VR1 S/C switch to obtain a reading

|
|

!
1

P VP UPP U U GIULUP I PP PUSERPP SR

" 58 % (a) ;LOAD o7V ! - iSet load switch to 27V position. z
, . SWITCH { '
" ; ! F . H
< i (v) |UUT -~ {Amber lampjCheck the amber lamp.

: ' ! only illu—g , ﬁ

' ! Eminated H i

i 59 (a) |uuT - | Amber lamplOperate switch S1. i
extinguish i

i i ed by S1 !

' :

5 ‘ , 5

; 60 (a) [CUR [OUTPUT - Switch the current meter to the OUTHUT :

i iMETER v ¥ CURRENT mode and range to 1-999A. ~divide

i

| buttons not operating.

i (b) [CUR |1.999A}0.9024 to |Check the reading. |

f | METER 1.2884 |

|
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... 640/HA/14873-3
TEST | oopp | Ut | o [
“No. 1S UNIT | RANGE | LIMITS - INSTRUCTIONS !
61 (a) |LOAD [S/C - Set the load switch to the S/C position. é |
SWITCH ;
(b) |CUR |OUTPUT - Switch the current meter to the OUTFUT i :
RRENT R
METER | CU [ CURRENT + 2 mode and range to 1.999A. }
(c) {CUR {1.999A|0.402A to |Check the reading.
; METER |+ 2 L .
i A (Actual current is twice reading). : [
2z i 1
i . 2

" }STATE OF CHARGE INDICATION (LoWw I/P VOLTAGE)

62 E (a) {LOAD L27V - %Set the load switch to the 27V position. :
SWITC | R

(b) {VOLT-{VR1 - Switch voltmeter to VR1 VOLTS mode and b
METER | VOLTS | "

_ range to 199.9 mV. _
(c) |vorr-|199.9 |20.1 mV tojAdjust VR1 on the test set to obtain a
METER mv  |21.9 =¥ reading of 21 mV.

range to 199.9 mV.

)' i 3
63 | (a) fuur } - 101 illu- Check the amber lamp 1L1.
{ ¢ minated
? ? | L
4 i l
, \ ‘
L 64 ! (a) juuUT - |112 extin-|Check the green lamp 1L2. -
I [ guished. B : [
. . } . .
£ 65 1 (a) {CUR |199.9 |NGT 9.98mA Adjust VR1 on test set to obtain a reading E
SRl i i
: }N[ETER; mA of NGT 9.98 mA. \
« { E ‘ } _,./)
; b , ‘
66 b (a) ‘VOLT—‘VR1 E - Switch voltmeter to VR1 VOLTS mode and
| METER | VOLTS ! -
1

e

(b) |voLT-{199.9 §22.1 oV to|Check the reading.
| METER! mV 137.9 mV

1 67 (a) {UUT _ 1171 extin-|Check the amber lamp 1L1. L
guished
UuT - 1L2 illu- |Check the green lamp 1L2.
minated L
VOLT- | VR - Switch the voltmeter to VR1 VOLTS mode and

METER | VOLTS range to 199.9 mv.

ju-]
[O]
6]
o
]
y | i

—
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T } - T - 1

CTEnT

s ‘; srip | UNIT IRANGE LIMITS INSTRUCTIONS E

i X . .

; -+

| 69 J (v) [voLT-{199.9 {40 mV Adjust VR1 on test set to obtain a reading !

) hl

:(cont; METER} mV of 40 mV on the voltmeter. i

} H ]

{ |

. .

| 70 5 (a) i{CUR |OUTPUT - Switch current meter to OUTPUT CURRENT mode

1 d‘ ¢

| } ;METER CURRENT and range to 1.9994. !

! . (b) CUR {1.999A]0.904A to [Adjust VR1 on test set to set the current

{ ' ‘METER | 1.2884 , _ .

! ! i i meter reading.

U T |
t

| : i
71 (a) !VOLI-1199.9 {15.5 mV toiCheck the reading.

| . \METER| mV [31.9 mv !
: ' i i
' N 1
o by e | f.
, 72} (a) {ouT & - }1L1 illu- {Check the amber lamp 1L1.
i , ! i minated
; : ! i ]
: r | i
.73 ' (a) UUT ! - {112 extin-{Check the green lamp 1L2. i
i ; - guished T
!‘ ‘ i ;
; : i h ; '
L4 (a) 'VOLT-;199.9 .NGT 0.451m40perate VR1 S/C switch to obtain a reading f

; : i
s METER  mV of NGT 0.45 mV.

| REVERSE_POLARITY :
©75 ¢ (a) .VOLT-1199.9v

- §Set voltmeter to INPUT VOLT mode 199.9V
L

e e e s b ———g x um P

A ekt o b e

. ‘METER . 5
: ,. ) i range. i
. (b) (VOLT- 199.9V113.5V to EAdjust the external power supply to obtain
; : i 14. ! ) :
; ! ;METER- ;14 oV fa reading of 14V. :
4 } ! B 3
{ (c) |CUR !OFPF . - iSet current meter to OFF.
; ‘ rMETER £ -
! P (d) {LOAD 133 ohm - Set to 33 ohm position.
i ; !SWITCH ‘
l <
l E (e) 1 - - - Depress REVERSE VOLTAGE switch. £
! ! : :
F ] i
H ]
P76 1 (a) lvonr-{199.9 - Set to OUTPUT VOLTAGE mode 199.9 mV. 5
f : {METER mV {
(b) [VOLT-]199.9 [NGT 10 mV [Check the reading. §
IMETER {
! i
(c) { - -7 - Depress REVERSE VOLTAGE switch. 5
| - 3
i ]
I
i : _J
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!

{esp|_ ) s
No. |STEP | UNIT | RANGE | LIMITS INSTRUCTIONS
REVERSE CURRENT
77 | (a) |vur . - -~ |Remove SKT1 from UUT.
(b) jvorT-|199.9v - Set voltmeter switch to INPUT VOLTS mode
METER 199.9V range.
{ .
;‘ (c) VOLT-1199.9V|23.5V to |Adjust an external supply connected to UUT ;
! METER 24.5V output to 24V.
' E (a) jcur '199.9 - Set current meter to INPUT CURRENT mode i
{ METER! mA
' - ].199.9 ‘mA range.
j (e) [REV - - i‘Dep_ress REVERSE CURRENT switch.
. |CU T - |
| | i :
{ : :
f 78 (a) ICUR 1199.9 |NGT 9.98mA Check the reading. ;
[ . METER mA '
.f
j : : ,5
Lo |
AR
; | \ .
L : | { ?
; [ ; ! 5
i 5 :
E ! !
: ? : r
L
S S S
E .
| |
|
!

R e O T

e s e —— A et e ot ot

.t 2 ot aan g
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