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AMENDMENT TO

MA.79 UNIVERSAL DRIVE UN]T

SECTIoN 2; CHAPTER 5, P4RTF LIST

Page 5-21, add Dlodes D9 and D10 as follows:
Di-ode, 15130 906001 CV7045

Page 5-24, add Terminal Strip as follows:
TS1 2-way 97L256 Cinch 44/77 /5A3/2M

ILLUSTRATIONS

Figures 2 and A-4, add the following:
Above PL15, insert 2-way terminal strip TS1 annotated'To Amptifier R.F.
Muting Box'i adjacent to pin l- \To -35v' and adjacent to pin 2 \To R77 /D9, .

To the 'Keying Input' line, add diode D10 with the cathode connected to pin
1 of PI15.

To junction of R77 and switch SC1Ba, connect diode D9 with the cathode
connected to the junction of R190 and relay contact RIB2.

Annotate the junction of R7? and diode D9 .To TS1 pin 2,.

Change No. i
Issue 6

June 1971
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TREQUENCY RANGE: I.S.Mc/s to 30 Mc/e

rREQUrNCY DETBRMI){ATION: (.} Six crystal controlled channels

(b) Continuous tuning calibrateJ at
each kc/s with vernier adjustment
500-0-s00 c/ s

(") External high-stability eource,
range, 3,6-4,6 Mcls, level 2V

FREQUENCY STABILITY: VFO: 1.5-30 Mc/s:' better tlran
*25A cle.

Crystal: 1.5-5 Mcls;- better thdn 5

parta in I0o, above 5 Mq/s:-
" better than 2 Parts in t 06

OUTPUT LEVEL: R.F.: l0O mW in to ?5 ohms

INPU'f FREQUENCY:

.Audio: 300-3,500 c/6, +Z dB

Keyedl I,000 c/s 
.

. INPUT LEVEL:

A.F.: *10 dBm to -7.O dBm

INPUT IMPEDANCE: A.t'.: 600 ohms balanced

F:S.K. or'C,lV. KEYING:

Polar: ZO-O-ZOY minimum

ileutral: -20V minimum

Contact Closure: Maxiinum loop resistance 1500 ohme

CARRIER. SHIFT (rSK): djustable 100-1,000 c/s

CARITIER REINSERTION: Continuously variabte from -26 dB ru'
-6 dB

l,/lA.'l '; ,^' i G
Tech. $pt:c.



CARRIER SUPPRESSION:

S.S.B. : -50 dB

D.S.B. : -30 dB

DISTORTION:

Total Harmonic Content: -40 dB

Two Tone Test: -40 d3 referred to the level of either .

tone

Unwante.d Sideband Suppression: -48 dB

Noise'and Hum: -45 dB

Other Spurious Output: -50 dB

METERING:

(al: R.I'. Output

(U), I.,S.K. - V.I..O: Calibration

TYPES OF' EMISSION:

Tgl,ephony: SuppreBsed, reduce or full carrier with

fjff:TJ 
of upper, lower or doubre

Telegraphi': l',S.K. or C.W. On/Off
keying speeda up to 200 baude

CALIBRATION: Cryatal checkpoints every l0 kc/e

FREQUENCY SETTING
ACCURACY:

V.I'.O.: *Z5O c/s *l pa:t in 106.

SUPPLY VOLTAGE: 100 - 1Z5V and 200 - 250V and 45 - 60

. 
cl s singte phase a. c. t50VA approx.

DIMENSIONS AND ITEIGHT:. Height Width Depth Weight

10.5 in. 19 in. 21.3 in. 60 tb.
26. ? cm. 48.3 cm. 54 cm. Z?,Zkg.

MA. ?9A/C
Tech. Spec.



CHAP'IER I
====g;===3.=,

LryT&9P=U=.qTI9]T

Generill Dcscrietion

l. The MA.79 Universal Drive Unit is a low level high-stability exciter
sc'trrce to drive a TA. 99 Lirrear Amplifier or similar power amplifir"'r

stages of other transmitter systems.

2, 'hvo forrns of the Drive Unit wiII be described viz. MA. ?9A and MA. ?9G,
Throughout the follorving chapters, the MA. 79G, will be emphasised, since

the MA. ?9A diffcrs only in the exclusion of the facility for employing an external
audio frequcncy. mbclulator instead of the internal modulator. Hence, physically,
the 1.,1A. ?9A is not fitted with the two plugs and an extra switch position needed
for this facility. Appropriatcly placed references to this difference will apPear
bn illus.trations and in the text.

3. The Drive Unit is continuously tuneable over the range 1.5 to 30 Mc/s and
has the additional facility of six switched crystal'-controlled freguency

channels; to provioe improved frequeircy stabilityr the unit can be operated in
conjunctiorr with arl external synthesizer. The frequency generating circuit
follou,s the principle oi the Wadley system using I Mc/s temperature-controlled
crystarl oscillator.

4, Facilities are provided in the unit for generation of s. s.b. (upper or
lorver) signals with suppressed, reduced, or full carrier leveIs, i. s. b.

telephony with an external nrodulator, f. s. k. transmission with a wide range
o{ shifts, and for c.w, and rn.c.w, keying. rffhere modulated i.s,b., s.6,b,
or d. s, b. signals are concerned, the associated transmitter power ampli-
fication must be linear; fol f. s. k. and c.w., Class B a.nd Class C stages are
acccptabl e.

5. Modulation facilities aIs;o allow the genei,ation of compatible a. m. signals
by selection of a sideband with full carrier re-insertion.

6. I'requenc)' shift keying is provided at speeds up to 200 bauds, which
ensures that all. moclern teleprinter outputs can be accepted, includinq

the rnajority of tlre multiple.x systerns. The degree of shift is continuously
vari:rble to cor:'espond witlr any narrow or wideband system. Keying may be
eithcrr i:olar as vrith c. w. , or by contact closure. Aclditionally, hand-speed
c.w. operatiorr rnay be used.

l- t
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Mechanical I) c: s c r iption'

7, The MA. ?9 is constructed on a cast alunrinium chassis to ensure mafimuin
mechanical stability. The chassis also provides means of electrically

screening the separate r. f. circuits, in this unit, from each other. Tlre bottom
covcr plate, Ieft-hand.sideplate and front panel are all removable to provide
access to components and sub-chassis.

8. Three sub-chassis are mounted on the main chassis viz:

Mc/s Variable Frequency Oscillator

Kc/ s Variable Frequency' Os cillator

Modulation

The heater and h. t. supplies for all stages are derived from the rnain chassi!.
The relative positions of these sub-chassi.s are illustrated in figuri ?,

9, A tool kit is provide{ on a clio board mounted on the right-hand side plate.
The tools contained in the kit are detailed in Section 2i Chaptei 5. These

tools should be sufficient to carry out rnost servicing procedures required on
this unit.

l-z
Sectiorr IlvlA.7 j l\lQ



CITAPTER ?

OPERATING INSTRUCTIONS-:--

NorB: 
IX ffi ili;xn'ilil ;:llix# ;[x:i;":ffT:;l:,,
This Chapter contains instructions for the Drive Urrit only,
and for complete instructions for the relevant transmitter
reference should be made to Part l, Section l, Chapter 4

of the TA,L2? handbook, Chapter 4 c,r the TTA,339 handbook
and chaprer 4 of the TTA.3?1 handbook (A.P. I l6E-025?-I).

INSTA LLATION

t. 'If channel crystal control is reguired, instal the crystals for the 5
ctrannels as follorvs: -

(u Rerncve ile two knurled secrrring screws and tlre
oven cover (rig. z - Oven l),

(2) f it the selected crystals ipside the oven (fig. l3). Ii
is recorumended that the crystal frequencies are re-

;?Tr : +iT:t': il,H?,:'ffi ::::T : l: !1, 
6 ) ot't'"

Deterrr,rination of. Channp! Grvstal Freeu?ncies

Z, The fotlowing formula ascertains tJre channel crystal, frequcnci€s cort'es-
ponding to the tkilocycles' corrtent of the requircd r.f. output from the

unit. If the rkilocyclesr part oI the r.f. output is to bc synthesised from an
externat source (XTAL - V.I..Q. srvitch to EXT.), the range of the source
rrrust be 3.6 to 4.6 Mcls; the formula can again be useci for the same purpose

3. Channel crystal frequency (or external source frcquency) = 4600 kc/s
minus rkilocyclesr part of r.f. output (or narrier frequency); e.g. for a

radiated frequency of 5.408 Mc/s, crystal freguency equals 4600 kc/s minus
408 kc/s viz. 4LgZ kc/s.

SE'TTING.UP

Switching On

4. (l) Set the voltage-selector plugs, on the rear of the
un[t, to suit t]re available Po\l'er; supply.

(Z) Join pin 3 to 4 and irin 5 to 6 on PLIS.

z-l
.$ r,r'1.i cr':MA. 7gA / c



(3) Connect a ?5 ohrn, {w re sistor to PLZ (R. F. OUTPUT) on t}re rear.
(4) Set the POWET\ switch to ON.
(5) Assurning an arnbient ten'rperature in the range 2LoC to 25oC, thc

approximate -warming-up periods are as follows:

(u) For channel crvstal control, fifteen (t5) minutes, or

(b) For internal v. f. o. control, sixty (50) minutcs.

Crystal Firre Tuning - Cha.nel Cr

6. Having determined the frequencies of the crystals to be used (para.3), the

. frequency of each channel ca.n bc tpulledrto the precise value required by
making an adjustment to lhe associated crystal trimming capacitor (C t to C6 of.

Table l).

7. A Freguency Counter wilich can lheasure up to 3 Mc/s rs required.
'Whatever the final r. f. output frequencies required from the unit, this

procedure 
1an 

be carried out at one.setting only of the MEGACY.CLES control.

(t) Coanect the Frequency Counter acroas the ?5 - brrm resistor at PLZ.

(Z) Galibrate the unit in accordance with para.8.

ill Check that the METER switch is set to R;F. LEVEL, and the
CALIBRATE switch to Ot.F

(4) Set the TRANSMISSION SELECTOR switch to C.1Y'.

(5) Set the SIDEBAND switch to DOUB,LE.

(O Set the INPUT switch to SPAbt.

(7) Set the GAIN switch to MANUAL.

(s) ser rhe ouTPUT RANGE MC/S switch to 1.5 - 3.

(9) Set the MC/S scale to 2.

(10) Set the XTAL - V.F.o. switch to Channel I.

.( I l) Advance the R, F. GAIN control until a small deflection is
observed on the meter.

(12) Ad3uo. the.OUTPUT TUNING and MEGACYCLES controls Ior a

maximum meter indication, and at the same time, reset the R. F.

2-7
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MA.79i\/C



( l3)

( l4)

( l5)

GAIN control for a final metcr indication of 0 dB.

Adjust trimmer C6 (Table 1) until the counter displays the
rkilocyclesr content of the required r. f. output.

Repeat operaiions (10) to (I3) for each of the remaining channels 2

to 6; refer to Table l.

The second v. f. o. is now accurately set for crystal operation, Set
the INPUT switch to MARK and disconnect the counter and ?5 ohm
resisto r.

CAUTION: The INPUT switch must not be set to any position other tha:r
MARK until PLZ has been correctly loaded.

TABLE I

Channel
No.

I
2
3
4
5
6

Crystal
Ref.

xL1
xLz
xL5
xLs
xL4
xL3

Trimmer
Ref.

C6
c5
C4
c3
c2
CI

Calibration of 1. 6 Mc/s

8. (1)

(zl

(3)

Set the CALIBRATE switch on the Drive Unit to 1.6 MC/S.

Set the UEfdn switch on the Drive Unit to CALIBRATE.

Set the XTAL V, F. O. switch to any one of positions I to 6 on
the Drive Unit.

Plug high-resistance headphonee into the PHONES jack socket on(4)

(5)

(6)

the Drive Unit,

Remove the cap from the
Unit.

FINE I.REQUENCY control of the Drive

Careful}y adjust the preset FINE FREQUENCY control until a tb,ro
beat note is heard in the hcadphones; this will coincide with a zero
beat indication on the mcter. The zero (0) scale division should
be approximately centra[ rvith respect to the scale aperture .

?- 3
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(7) Align the cursor to the scale zero using the preset control to the right
of the FINE FREQUENCY scale.

(8) Reference must be made to Section 2, Chapter 3, paragraph 6 if the
position of the scaLe zero for a single beat-note is outside the limits
of the cursor range.

(9) Replace the cap on the EINE FREQUENCY control.
(10) Reset the CALIBMTE switch to OFE.

(11-) Reset the METER switch to R.F.LEVEL.

Calibration of KC/S Scale

This procedure is to be carried out at the stages indicated in paragraphs 18, 21

and 24.

(1) Set the CALIBRATE switch to 100Kc/s.

12) Set the METER switch to CALIBRATE. Plug high-resistance headphones into
the PHONES jack socket on the front pane1.

(3) Adjust the KC/S scale setting such that the nearest 100Kc/s point to the
required frequency produces a zero-beat note in the headphones; this will
eoi-ncide with a zero-beat indicati-on on the meter.

(4) Set the adjustable cursor t.o exactly coincide wiLh this l-0OKc,/s scale
position.

(5) For a more precise calibration of the KCIS scale, set the CALIBRATE
switch to 1OKc/s.

(6) Adjust the KC/S scale setting such that the nearest 10Kc/s point to the
required frequency produces a zero-beat note in the headphones and on the
meter

(7) Reset the adjustabfe cursor to exactLy coinci-de with this L0Kc/s scal-e
position.

(B) Reset the METER switch to R.F. LEVEL,

(9) Reset the GALIBRATE switch to OEF.

2-4
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NOTE: An r. f. Level indication on the meter of OdB represents
an r.f. output of 100 mW when the R.I.. OUTPUT plugPL2
is terrr.ina'ted with ?5 ohms.

10. (1) Connect the audio input to pin 9 and 10 of PLl5.

(Z) Tune the Drive Unit to the required frequency and for c.w.
operation (see para. 18).

(i) Adjust the R.F.. GAIN control for an r.f. level indication
of OdB.

(4) Set the TRANSMISSION SELECTOR switch to SUpp.

(5) Unscrew the cover and adjust the preset A.I. . GAIN
control to again give an r. f. level indication of OdB,
Replace the cover.

NOTE: When setting the audio levels for i.e.b. operation, ref-
erence must be made to the appendix covering Multi-
Channel Operation of I.S.B. Transmitters, incorporated
in the relevant transmitter system handbook.

Setting-Up Carrier Levels

ll. (l) Tune the Drive Unit to any frequency and for c.w. operation
(para. r8).

(2) Adjust the R.F. GAIN control for an r.f. level indication of
OdB on the meter.

(3) For A2, A3, or A3H emission, set the TRANSMISSION SEL-
ECTOR switch to PILOT and adjust the preset carrier re-

'lnsertion control C - on the front panel - until the meter in-
dication is -6dB.

(4) For A3A emisslon, set the TRANSMISSION SELECTOR switch
to PILOT and adjust the preset carrier re-insertion colrtrol
C lcr a meter indication in the range of -6de to -Z6dB as
'requiredi for levels below'-l4dB, the +l4dB push-button must

,",,,,. -r., ,":.:::.T::.,i::,::e 
readins taken rrom the lower rneter scare'

12. (l) Tune the Drive Unit to the required frequency and for c.w.
operatiou (para. I8).

(Z) Acijrrst the R.r.. GAIN controi for an r. i. level indication of
OdB on ti:e meter

(3) Galibrate il accorclarrce rvith paragraph 8.

2-5
Scction IMr\.79..r/C .



NOTE: It is rrot riecessary to re-calibrate if the procedirre
of para. 8 lras alreacly been carried out.

(4) Set the TRANSN{ISSION SELECTOR srvitch to I'.S,K.

(5) Set the CALIBRATE switch to l. 6 lvlcle.

(6) Set the METER switch to CALIBRATE.

(S) Remove the cap and turn the preset FINE FREQUENCY
control in the countel'-clockwise direction until the desired
rrnarkt shift frequency on the dial coincides with the cursor.

(9) Adjust the preset'marlc' control M - on tlre front panel -
rrntil a zeto-beat iudication is shown on the meter.

(t0) Set the INPUr switch to SPAC.E

(11) Turn the FINE FRtrQUENCY control in a clock viee direction
until the desired tspacer shift frequency on the dial ioincidee
with the cursor.

(tZ) Adjust the preset 'spacer control S until a zero-beat indication
is shown on the meter.

(13) Since the effects of the M and S controls are.interdependent,
operations (8) to (12) should be repeated until the requlred
result is qbtained.

(14) Retu::r METBR switch to R,F. LEVEL, the CALIBRATE
ewitch to OF!', the FINE FREQUENCY control to zero on
the scale and fit the cap.

Additional F acilities
13. The Distortion Test Input corrnections (pins.ll and LZ of PLl5) are

used in conjunction with the Racal Distortion Measuiing Unit Type
MA. l4l
14. When the $IDEBAND switch on the MA ,7gG or H is set to EXT, an

external audio modulator (S.S.R. or I.S.B.) is required. The mod-
ulator used must be designed to accepI a 1.4 Mc/s solrrce for modulation pur-
poses, and thie source is available, on the rear of tlre Drive Ur:it, at plug PL20
(l.a']v{c/s OUTPUT); the modulated }.4 }'{c/s from the external modu}ator is
applied to plug PLIT (1.a Mc/s INPUT). The Racal I.S.Bi Modulators TyPe
MA. l?5 and lr4.A.TQZ are available for this purpose; The MA.79D has no
internaI audio modulation facilities and ]rence no SIDEBAND srvitch, but the
above plugs are provided for'the same purpose.

MA.7gAlG
z-6
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,U. If the 'ltilocyclesr content of the r.f. outpu! from the unit is to be syn-
thisisecl fronr an external source, this is applied to plug PL14 and the

XTAL V. F. O. switch is set to EXT. ln this case, the instructions of para. 9

are not applicable

CIPEL.tTTNC r NS TR V C TION,S.

16. Ensure that the appropriate warming-up 1'eriods (see para.5) are observed.
Paragraphs 1? zo 24 as6urne that the procedures ln paragraphs I to l5 have

where appiicable, been carried out.

Tunine Procedure for Al Emission.

l?. Make connections to the keying input line as follows:

(.) For teleprinter input, connect pin 3 to 4 and pin 5 to 5 on PLI5;.
cornect the 80 - 0 - 80 keying lines between pins I and 5 of
PLI5.

(b) For contact-off c.w. keying, connect pin 3 to 4 and pin 5 to 6bn
PLI5; conn€ct the keybetween pins 1 and 3 of PLl5.

(") For,contact-on c.w. keying, connect pin 3 to 4 and pin 5 to 6 on
PLZSi connect a 6.8k, |Y/ resistor between pins t and 3 of PL15;
connect the key between pins I and 5 of PL15.

18. (I) Set the Xfal-v. F.O. switch to:-

(r) Any of positions I to 6 for ghannel cryetal control, or

(b) tXT when an external source such as a crystal-controlled
oscillator or synthesiser is used, or

(") V.l..O. for internal v.f.o. control.

(2) Set the GAIN switch to MANUAL.

(3) Set the INPUT switch to SPACE and the SIDEBAND switch to DOUBI.E.

(41 Set rhe TRANsMlsSiOr.r SELECTOR switch ro C. W.

(5) Set the R. r'. GAIN control IuIIy cloe kwise.

(6) Set the MC/S scale to the required setting using the MEGACYCLES
control.

z-7
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(7) If internal v.f.o. control is in use, set the KC/S scale to the required
setting using the KILOCYCLES controli calibrate the KCIS scale if
required, in accordance with para. 9.

{8) Set the OUTPUT RANGE MC/S switch to the appropriate position.
(9) Carefully adjust the OUTPUT TUNING control to produce a maximum r.f.

leve1 indication on the meteri while doing this, reduce the setting of
the R.F. GAIN control to avoid damage to the meter. Final1y, adjust the
MEGACYCLES control for a maximum indication.

(10) Adjust the R.F. GAIN control for a meter indication of OdB.

{11) Set the INPUT switch to OPERATE.

Final adjustment to the gain of the Drive Unit, and the manner in which it is
performed, depend on the type of Llnear Amplifier being driven by it.

Procedure for A2,. A3, A3A, A3H and A3J Mo-des of Emission

The audio input line should already be connected to pins 9 and l-0 of PL15 as
requi-red in para. 10.

(1) Set the XTAL-V.F.O. swilch to:
(a) Any of positions 1 to 6 for channel crystal control, or

(b) EXT when an external source such as a crystal-controll-ed oscillator
or synthesiser is used, or

(c) V.F.O. for internal v.f.o. control.
(2) Set the GAIN switch to MANUAL.

(3) Set the INPUT switch to SPACE.

(4) Set the TRANSMISSION SELECTOR switch to C.W.

(5) Set the R.F. GAIN control fu11y elockwise.

(6) Set the MCIS scale to the required setting using the MEGACYCLES control.
(7) ff internaf v.f.o. control- is in use, set the KC/S scale to the requj-red

setting using the KILOCYCLES control; calibrate the KCIS scale if
required, i-n accordance with para. 9.
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Set the OUTPUT RAI{GE MC/S switch to the appropriate Position.

Carefully adjust the OUTPUT TUNING control to produce a

maximurn r. f. levcl indication on the rneter; while cioing. this,
reduce the setting of the R. }.. GAIN control to avoid damage to the
meter. Final!.y, adjust the MDGACYCLES control for a maximum
meter indication.

(t0) Adjusi. the R.F, GAIN control for a meter indication of 0 dB.

(lI) set rhe TRANSMISSION SELCCTOR switch as follows:-

(a) to PILOT for A2, .A3, 43A or A3Fl ernission' or

(b) to SUPP for A3J emission.

(12) Set the SIDEBAND switch as follows:-

(.) to DOUBLE for A2 or r\3 ernission, or

(b) to U.S.B. or L.S.B. for AZ, A3A, A3H or A3J emission, or

(c) to EXT (MA.79G & H'only) for using an external s.s.b. or
i.6,b. modulator (rerer to para, l4).

NOTE: Operation (12) :s not applicable in the case of the MA.?9D (see.
para. 14).

(ff) Check that the preset carrier re-insertion control has been
adjuated in accordance with !ara. lI.

(1+1 Set the INPUT switch to OPERATE.

ZZ. Final adjustments to the gain of the Drive Unit, a.nd the manner in which it is
pe.rforrned, depend on the type of Linear AmplUier being drivEn by this unit.

Tuning Procedure for FI Emission

?,3. Making connections to the keying input.Line as follows:-

(8)

(e)

(")

{b)

For teleprinter input, connect pin 3 to 4 and pin 5 to 6 on PLl5;
connect the 80 - 0 - 80 keying lines bctween pins I and 5 of PLl5.

For contact-of{ c.w. lceying, corrnect pin 3 to 4 and pin 5 to 6 on
PLl5; conncct the key between pins I and 3 of PLIS.

2-)
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(c) For contact-on c.w. key.ing, connect pin 3 to pin 4 and pin 5 to pin 6 on
PL15: connect a 6.8K 1/4W resistor between pins 1 and 3 of PL15i connect
the key between pins 1" and 5 of PL15.

(1) Set the XTAL-V.F.O. switch to:-
(a) Any of positions 1 to 6 for channel crystal control, or

(b) EXT when an externaL source such as a crystal-controlled osciLlator
or synthesiser is used, or

(c) V.F.O. for internal v.f.o. control.
(2) Set the GAIN switch to MANUAL.

(3) Set the INPUT switch to SPACE.

(4) Set the TRANSMISSION SELECTOR switch to C.W.

(5) Set the R.F. GAIN control fully clockwise.

(6) Set the MC/S scafe to the required setting using the MEGACYCLES control-.

(7) If internaf v.f.o. control is in use, set the KCIS scale to the required
setting using the KILOCYCLES control-; calibrate the KCIS scafe if
required, in accordanee with para. 9.

(8) Set OUTPUT RANGE MC/S switch to the appropriate position.
(9) Carefully adjust the OUTPUT TUNING control to produce a maximum r.f.

level indication on the meteri while doing this, reduce the setting of
the R.f. GAIN control to avoj-d damage to the meter. Fj-na11y, adjust the
MEGACYCLES control for a maximum indication.

(10) Adjust the R.f. GAIN control for a meter indication of 0dB.

(11) Set the INPUT switch to OPERATE.
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CI-IAP1'ER 3

PRINCIPLES Or. OPERATION

lntroduction

l. To simplify ttre description of the operating principles of the MA. ?9

Universal Drive Unit, the circuit is.considered rtr the simplified form
shorvn below.

r,3.4(
*., V,

,.s_ol?
to

iEdritita
?u.t

airliliar

MA.7g-SIMPURED BI-OCK DIAGRAM

2. The principles on which the a. f. modulator and tuned output stages operate
are conventional (Chap. +). The i. f. and keying stages operate on a tr.iple

conversion systern which simplifiea f. e.k. operation of the Drive Unit. The
remaining stages i. e. frequency generating and calibration are those which are
described in the following text.

rREqu_Bl.rcY G pNERAT_ING ST_AG Eq

Prglirr,inary

3. fhe high degree of accuracy and range of lreguencies reguired to operate
4Ir Br e.b. transrnitter are difficult to obtain by conventional means. lf an

inductance / capacitance oscillator is used, complex compensating circuitry
'would be required to piovide the necessary accuracy and stability. Alternati'.'ely,
if crystal oscillator(s) \rere utilized either the number required would be pro-
digous on the {requency changing system complex. This problem has been
overcorne in the MA.79 Universal Drive Unit by means of the Wadley system of
tuning.

lladlcy $rstent

4, The system is named after the author of a paper pubtistred in Trans. S.A.
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l. E. E. Fetr. 1954. It operates
generated from a fundamental crystal
frequency oscillator; selection of the
of a narrow band-pass filter.

by hetrodyning a series of harmonics
oscillator with the output of a variable
required frequency being mide by rncans

ITADLEY TUNI.IG SIETEM.SIMPUFIED BLOCK UAGRAM

5. The diagram of the rJtradley system shows that the output of the cryetal
oacillator, {", is fed to a harmonic generator which producee the harmonics

f ^, Zf.^, 3f.^, . .. . nf^. This output is then passed through a low-pass filter,
w\ich*deteirnines the* maximurn output frequency of the system, and then to the
first mixer stage. The generated harmonics are rnixed with the output of vari-
able oscillator, fr, thus prodricir.rg the surn and difierence frequencies of f - + f
andf -f etc. v v

6. The output of the lst mixer stage is then fed through a band-pass filter the
bandwidth of which is iuch that only onb of the mixer output frequencies is

passdd. The selected frequency, f .r- n?" i" again mixed with f-., thus reducing
ihe signal to the original harmonic ri}^. to 

"rr",rre 
that only thelarmonic fre-

q,r"rr"y appears in the output, anotherclow-pass filter deterrnines the tfraximum
output freguency

?. If the Eystem is now considered aa a whole it will be qpparent that the
. frequency of output may be varied, in steps equal to fc, by altering the

freguency of the v'ariable osciltator. It will also be apparent that the
accuracy of thig frequency will be atmost as high as that of the original
cry-stal oscil!atgr and. provitiqd suitable frequencies are selected, drift
of the variable frequency ogcillator will not affect the output.

Elect ronic B and switching

8. Since the basic lYadley Eystem produces only multiples oI fc, it is
modified to oroduce the icquired continuous range lf frequencies.
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9. The major moclification to the system is the introduction of mixer and
filter stages to facilitate the insertion of'the modulated Z-3 Mc/s signal

from the lcilocycles variable frequency oscillator. The fact that the modulated
signal isin tha range Z-3 Mcls also necessitates raising cf the first low-pass
filter pass frequency Z Mcls above the maximum output freguency. The addition
of the tuned amplificr after the first mixing stag.e is only a refinernent of the

,:::" 

and does not basicatly alter the operation of the systern.

,-l e3r. (!.o.)

?o tHto
orr tlrcta

Hrauorlc
GfrattrlO

MA.79 ELEcTRoNIc BAI.IoswITcHING.BLocK oIAGRAM

gALTBRATTOry -STAGEq

Sreliminarv

10. The functibn of the calibration stages is toprovide a means of checking the
freguency'accuracy of the Drive Unit. This is achieved by producing check

eign+Is from the I Mc/s crystal oscillator used in the electronic bandawitching
eystcrn, and beating it with the output eignals in the conventional manner.

ll. The system consists of two similar stages.which produce 1O0 kc/s and
l0 kc/s outputs by means of regenerative division of the basic ! Mc/s

signal. When selected the appropriate signal beats with the output frequency
and the resultant output may be monitored aurally'by rphones or visually on the
signal rneter.
'Reg 

ene rative Dividinq

lZ, This method of frequency dividing proviclei a high degree of accuracp
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and is designed such that it is free from frequency drift. It operates by
generating a sub-harmonic of the basic frequency which is then multiplied and
mixed with the basic frequency to ensure the accuracy of the sub-harmonie.

Consider the 100Kc/s divider (fig. 3). The output of the 1Mc/s oscil-lator is fed
into the divider stage, V27, the output of which is tuned to 100Kc/s. A sample
of this output is then fed to the multiplier stage, V28 t which generates the 9th
harmonic, 900Kc/s, of the signal generated in the preceding stage. This signal is
then fed back to the divider stage where it is multiplicati-ve1y mixed with the
LMc/s input thus ensuring that the output of this stage is exactly one tenth of
the basic input frequency.

The operation of the 10Kc/s divider circuit is identical to that described above,
except that the frequencies are generated from the 10OKc/s signal.
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CHAPTER 4

CIRCUIT DESCRIPTION

Introduction

l. The following text descrites the Drive Unit circuit under two rnain"headings - viz:

SIGNAL I.LOW - Outlining the relationship between stages

. and

STAGE DESCRIPTIONS - Describing. stage operation.

Continuity between these sub-divisions is established by describing the dtages
in eignal flow sequence. Stages which are not directly concerned rpith signal
flow are deacribed separately as ancillary stages

Z. I.or simplicity in tlre descripiiona, it has been assumed that the user
ia familiar with the conventional circuitry used in s. s.b. transmitters.

Alternatively, the user should have access to suitable reference bcoks. The
preceding Chapter, Principles of Operation, provides details of the lesc
conventional stagea and systems uaed in the MA. ?9 Universal Drive Unit.

srGN4lL rLOw

9ener4

3. Signal flow in the MA, ?9 Universal Drive Unit may readily be traced
on the Block Diagrarn of the unit, Fig. 1. The following description

ia, therefo're, directly refererced to this illustration.

S.6.8. /D.S.B. - Internal Modulation

4. Selection of the internal modulator for's. s.b. /d. s.b. mode of
emissjon.is made by setting the appropriate ewitchee as follows:-

(SUfe. for suppressed carrier leve};
(i. e. inore than -50d8 dorvn on signal.

TRANSMSSION selector, SB, to (
(PILOT for carrier level between -6dB
(and -Z6dB down on sigrlal.

4 -'l
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SIDEBAND eelector, SE, to

INPUT aelector, SC, to

CALIBRATE switch, $J, to

METER gwitch, SH, to

(Uppgn for upper eideband emiaslon.
(
(OOUSf,f for double aideband emiaaion.
(

(LOWER for lower aideband emission.

(AUDIO for diatortion teat audio input
(channel.
(OPERATE for normat a. f. lnput channel.

OFF for any mode of operation.

R..F . LEVEL tor any mode of operation.

NOTE: The operation of awitchea SH and SJ ia fully
deircribed in Chapter 2.

5, lffhen the circuit hae been set up for the required mode of B.o.b. emieaibn,
a.f, eignals are fed into the circuit via the A,F. INPUT or the DISTORTION

TEST INPUT. Theae input eignale are then applied, via awitch SC, to the cathode,
follower and thence to the balancrl modulator. The audio aignale modulate the
1.4 Mcla i.f. to produce both the upper and lower sldebands with the carrier
euppreaeed. The required aldeband (a) ia then obtained via the Eideband aelection
circuit which conaists of the awitch, SE, and the three aideband filters.

6. The selected aideband aignal ia.applied to the automatic level control Btagc
and paaaed to the 11..6 Mc/e mixer, mixer 5. In addltlon tothe aelected

oideband, the aignal applied to mixer 5 will embody the 1,4 Mclr l,f. at the
required level for carrier re-ineertion, Thia compoaite algnal ib mixed with the
l0,Z Mcl I output of the 5. I Mc/e Oaciltagor and Doubler'to produce the aecond
i.f, of ll.6 Mc/s eideband.(el. This eecond i.f. le applied to the 1.6 Mc/0
mixer, .mixer 4, where ie ie hetrodyned with the l0 Mc/e output of the 5 Mc/a
oecillator and doubler, producing the final i.f. of 1.6 Mc/a eideband(o).

'1, The I .6 Mcla aignal then pa6ees, via the c.w. keyer, to mlrer I where
it ie mixed with th: 3.6 - 4.6 Mc/s output of the kc/s v.f.o. to preduce

the 2-3 Mc/e eignal for injection into the electronic bandawltching Etageu, only
trvo of which are concerned with the main eignal flow. Theae stageE, mixers 2
ind 3, convert the 2-3 ItIc/e output of mixer I into the aelected trangmieaion
frequency. Thia rlgnal ia then fed through the tuned amplifiers to provide the
excitation for a power amplifier unit.

NO?E: The relationship between the electronic band-
awitching Btages is explained in the preceding
Chapter, Principler of. Operation.
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' d. s.b.,/s. s.b, Externa] Modrllator (MA.79GlH)

8. In this mode, the balanced modul-ator and cathode fol-lower stages are switched
out by the SIDEBAND selector SE in the EXT position. The 1.4Mc/s output of the
MA.79GlH is applied to the external modul,at.or as the carrier frequency. The output
of the external modufator folfows the same signal path as that described in paras.
6 and 7, from Lhe automatic level- controL stage, to which it is applied via swit.ch
5t1,.

A.M. Compatible

9. A.M. Compatible emi-ssion from the MA.193/H Drive Unj-t may be generated
internally or externally. To use t.he internal modu.l-ator, t.he SIDEBAND sel-ector
must be set to LOWER, the TRANSMISSION selector to PILOT and adjusted for -6dB
level-. If an external modufator is to be used, the lower sldeband must again be
selected and applied to the MA.19G/H, set up as described in para. I above, with
maximum carrier re-insertion.

C.W. Keying

10. For C.W. emission, set the INPUT selector to OPERATE, TRANSMISSfON selector to
C.W. and apply a keyed d.c. source to the Keying input. As the key is operated,
the bias voltage derived from the keyed d.c. cuts off the keylng stage, thus
interrupting the r.f. output of the MA.79GlH. The signal fl-ow j-n the C.W. mode is
the same as that described in paras. 6 and 7 with no a.f. applied to the a.f.
input.

F.S,.K. Operation

1L. The MA.19G/H is set up as 1n para. 10, but with the TRANSMISSION sel-ector set
to F.S.K. In thls case, the bias from the keyed d.c. is applied to the variabfe
reactance valve, and controls the value of the reactance. This variabl-e reactance
is connected to the 5Mc/s oscil-lator and doubler in such a hray as to vary the
frequency by as much as +/*500c/s. The signal flow is identical to that described
in para. 10,

STAGE DESCRIPTIONS

A.F. Stages

12. Cathode Follower (V6b) The balanced audio input from P.L.15 pins 9 and 10 is
applied to the centre-tapped primary winding of t.ransformer L7, The A.F. GAIN
control- RV2 is connecLed across the secondary winding L7B, thus allowing
adjustment of the a.f. level applied to the grid of the cathode follower V6b. A
filter, CL}/L20, is connected to the output cj-rcuit of V6b to obviate introduction
of t.he 1.4Mcls carrier into the audio circuit.
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Balanced Modulator (V13)

13. This stage is conventional, and descriptions of
found in many textbooks. Unmodulated r.f. at 1.4MC/s
of L1B to the diode (V13) providing the modulation.
maximum carrier rejection by adjusting C81 and RV3.

Sideband Selection

balanced modulators are to be
and a.f . are appli-ed by way

The circuit is balanced for

1,4. Note that the MA.79A is not fitted with PL20 (1.4Mcls OUT), PLL7 (1.4Mcls IN)
and the EXT. positj,on on the SIDEBAND switch SE. The desired sideband signal is
selected from above or below L.4Mcls respectively. The double sideband fil-ter is
basieally and attenuator, compensating for Lhe higher output obtained from the
balanced modulator on d.s.b. The filters not in use are earthed at their inputs
and outputs to avoid spurious effects. In the MA.?9G, the output of the balanced
modufator is earthed in additj-on to the sideband filters, for exLernally modulated
inputs, thus ensuring freedom from interference by the internal a.f. circuits.
A. L. C. Stage (V22 )

15. The A.L.C. stage consists of a wideband amplifj-er, the gain of which can be
contro]led by the output ]evel of the power amplifier. With the TRANSMISSION
se.lector set to TPILOT' and the GAIN switch to 'AUTO', the grid bias derived from
the power amplifier is applied to the stage, thus preventing an over.l-oad condition
in the power amplifier. For suppressed carrier or MANUAL gain control, the bias of
this stage is constant, and the gain of the drive unit is controlled via other
stages.

Carrier Re-insertion

15. The carrier re-insertion levef reguired, is selected by the TRANSMISSION
selector switch from a capacitive potential divider, deriving its input from a
phase correction circuit C67lR50 connected to the anode circuit of V9. The preset
variable capacitor C67 is adjusted to provide the correct carrier level- during
initial- alignment. The variable capacitor C145 is adjustable at the front panel
between -6dB and -26dB Jevel of carrier re-insertion. The level selected by the
TRANSMISSION switch is applied to Mixer 5 (V25). In the Suppressed Carrier
position SUPP. of the switch, the insertion line from the carrier amplifier V9 is
disconnected from the potential divider.
5.1Mc/s Oscill-ator/Doubler and Mixer 5 (V19 a V25)

17. The sideband signal, together with the re-inserted carrier, is applied to grid
3 of Mixer 5 (V25), and multiplicati-ve1y mixed with the 1,0.2\c/s output of the
5.1Mcls Oscil-]ator and Doubler (V19). This oscillator is of the Colpitts crystal
type, using the screen grid as the oscillator anod.e. The second harmonj-c is
extracted from the tuned anode circuit and applied to grid 1 of Mj-xer 5. To
stabilize the osci.l-fator freguency, the crystal is contained in a temperature-
controlled oven.
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5.0Mc/s Oscilfator/Doubler and Mixer 4 (V5 e V8)

18. This stage is identical in operation to that descrlbed in para.17. The

secondary winding of L34 is capacitively tapped and feeds the carrier, now at
11.6Mc/s onto grid 3 of Mixer 4, to be multiplicatively mixed with l-0Mc/s, the
second harmonic of the 5Mc/s crystal oscillator, to produce a signaf at 1.6Mc/s.

C.W. Keyer (V12)

19. On s.s.b. or d.s.b. operation, this stage j-s a normal r.f. amplifier, raising
the l-evel- of the 1.6Me/s output of Mixer 4 for j-njection into Mj-xer 1, in the
frequency sel-ector stages.

Frequency Selection Stages

3,6-4.6Mc/s (KILOCYCLES)V.F.O. (V4 & V7)

20. The KILOCYCLES V.f.O. consists of a switehed, oven stabilized, Colpitts
crystal oscillator for the 6 fixed frequencies, and a contj-nuously variable L.C.
Hartley oscillator. The XTAL/V.F.O. switch selects the crystal requi-red, the
V.F.O. or an external-ly produced frequency source in the range 3.6 to 4.6Mc/s, and
further disconnects the screen grid of the unused oscillator from the H.T. suppJ-y.
Trimmers (C1 to C6) are provided for V4 and C46 for V7, to compensate for
variatlons in interelectrode capacities, crystal grinding tolerance etc.

40.5-69.5Mc/s (MEGACYCLES) V.F.o. (V23)

21. The MEGACYCLES V.F.O. is a Hartley oscillator with the tuning components
connected in the grid/cathode circuit, is sometimes called an electron-coupled
osclllator. CL21 provides the adjustment of frequency for the MEGACYCLES range.
Two outputs are taken from this stage, one from the anode via C124 to the Harmonic
Mixer (V1l-), the other to the final mixer (Mixer 3) of the electronic band*
switching stages by means of a tap on the oscillator coil, L29.

1Mc/s Oscill-ator (V1)

22. Withl the exception qf the MA.79H, this is a Colpitts crystal oscillator, fine-
tuned by C7. The crystal is mounted in a thermostatically control-led oven which is
in the form of a plug-in unit with its connections made via an International- Octal
plug. When an external 1Mc/s standard is used, it is connected via an adapter
(Figs, 7 & 15), consisting of PL16 connected by a cable to an Internatj-ona.l- Octa.l-
plug which replaces Oven 2.

Harmoni-c Generator (V3 )

23. A non-linear amplifier is used to produce the harmonics of the 1Mc/s
osci-llator. The output circuit is connected to a filter network which has a pass-
band of I - 32Mc/s. The necessary degree of non-linearity is obtained by operating
V3 with zero bias and fow screen volts. Under these conditions, the positive half
of the input sinewave produces littl-e output, whereas, the negative-going half of
the wave is amplified and appears, rich j-n harmonics, at the anode.

Harmonic Mixer (V11)

24. This stage is operated as a conventional multiplicative mixer, with the output
of the MEGACYCLES V.F.O. applied to grid 1 and the output of the harmonic
generator to grid 3. The anode of V11 is tuned to 37.5Mc/s.
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' Harmonic Amplifier (V15)

25. This is a conventional- r.f. amplifier, with the anode circuit tuned to 37.5Mc/
s

Harmonic Amp]ifier (V18)

26. This is an r.f. amplifier, with a 37.SMc/s bandpass filter in the anode
circu.it. The bandwidth of this filter ensures that only one of the output signals
from the harmonic mixer is passed to the following stages.

Mixer 1 (V10 )

2"1. ?his stage additively mixes the output of the KILOCYCLES V.F.O with the output
of the C.W. keying stage. Both input signals are fed to the signal grid of this
valve, and are mixed in the conventional manner to produce the difference
frequency. The signal is extracted from the output via the 2-3Mcls bandpass
filter.
Ampllfier (V14)

28. The output from the 37.5Mc/s fil-ter is further amplified in this stage. The
stage operates in a conventional manner, apart from the anode circuit which
diplexes the 37.SMc/s signal with the output of the 2-3Mc/s filter. Variable
capacitor C87 prevents interaction between L23 and the Z-3Mcls filter
Mixer 2 (V17 )

29. The diplexed signals from the preceding amplifier anode circuit are applied to
the signal grid of this valve. The signals are additively mixed in this stage to
produce the sum frequency at 40Mc/s +/- 500Kc/sr the passband of the filter
forming part of V17 anode l-oad.

Mixer 3 (V20 )

30. This is a multiplicative mixer wlth the MEGACYCLES V.f.O signal being injected
into the cathode circuit via the V.F.O. coj-l, while the output of the 40Mc/s
bandpass fil-ter is applied to grid 1. The unwanted products are removed by
coupling the output of this stage to the next via a 30Mc/s low-pass filter.

Tuned Output Stages

Tuned Amplifier (V26)

31. This stage is a conventional r.f. amplj-fier. Sefective tuning is carried out
in the coupl.ing circuitry between this stage and the following tuned amplifJ-er.
the output of V26 is coupled via C162 to the tuning circuit which consj-sts of
variable capacitor C166 padded by C168, in paral1el with the primary of an r.f.
transformer. To cover the frequency range of the Drive Unit, five of these
transformers are required; the appropriate transformer belng selected by the
OUTPUT TUNING selector, SF.

Tuned Amplifier (V31)

32. This is a grounded-grid r.f. ampli-fier in which the input signals are
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lntroduced into the cathode circuit by means of the secondary of the r.f.
transformer. Sel-ection of the appropriate transformer is again made by switch SF.

Output Matching

33. This st.age is similar to the inter-stage coupling between V26 and V30. Fine
tuning is made by adjustment of C114 which is ganged with C166, and selection of
both primary and secondary of the output transformer is made by switch SF. This
method of tuning enables the out.put impedance of 75 ohms to be maintained
lhroughout the frequency coverage of the Drive Unit.

C.W. Key Operated Stages

34. When the C.W. mode of emission has been selected as detailed in para.10, the
operating conditions of certain stages are altered; the a.f. cathode follower V6b
is switched off by removing the HT supply from its anode. The grid bias of V22,
the A.L.C. stage, is referenced to earth instead of the P.A. output Ieve1, and the
grid bias of the C.W. Keyer stage is referenced to the Keying input, PL15 pin 1.

Dj-rect Keying

35. When this mode of operation is selected, the negative keyi-ng voltage swltches
the C.W. Keying valve, Vt2, to the cut-off condition; when the key is depressed,
earth potential is applied to the input, thus V12 i-s switched to the conducting
condition.

Contact Closure

36. This mode of operation switches V12 in a simifar manner to that described for
Direct Keying.

Re1ey Switc.hing'

37. In addition to switching V12 in the manner described in para. 35, the
MEGACYCLES V.F.O., V23, is also switched by interrupting its grid 2 supply
voltage. These two stages are switched by the relay RLB. This facility being'
intended for use with a Pressel or "press-to-tafk" switch.

NOTE: The alternative connection shown on the circuit diagram for
RLB contacts reverses the switching of YlZ and V23.

F.S.K. Operated Stages

38. When the F.S,K. mode of emission is selected, V6b is switched off in the same

manner as that described in para.34. However the keying j-nput is, in this mode,

connected to the control qrld of Y2, the varj-able reactance valve, which is
switched on by applying 200V to its anode via SB3Fb.

Variable Reactance Vafve (V2)

39. This valve, when the bias on its control grid is varied, alters the
oscilfatory frequency of V5. The magnitude of this frequency shift may be set by
adjusting C19, "Mark" frequency, and Clz, "Space" frequency. These capacitors may
be adjusted via the holes in the front panel l-abelled M and S for Mark and Space"
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Ancillary Stages

Calibration Stages

Divi-der Stages

40. The operation of the 10Kc/s (V24 and V21) and 100Kc/s (V27 and V28) stage is
fu1ly described in paras. 72 to 14 in chapter 3 of this seetion. Hence no
explanation is therefore given here. However, since the source signal is ll,lc,/s,
and 10Kc/s is the 102 harmonic of frequency, the 100Kc/s signal is maintained when
10Kc/s calibration is selected to reduce the number of harmonics which have to be
generated in the following stage.

Harmonic Amplifier (V29)

41. This operates in a similar manner to V3, producing harmonics of 10Kc/s or
100Kc/s as selected by Switch SJ.

Calibration Mixer (V33)

42. This stage multiplicatively mixes the output of the KILOCYCLES V.F.O. with the
calibration frequency from V29 to produee and audio output. It operates in a
conventional manner.

Audio Amplifier (V32)

43. This stage amplifies the output of V33 to a level sufficient to provide an
audible signal at socket .TK1 or a deflection on meter M1.

1. 6Mc,/s Calibration
44. When this mode of calibration is selected the output of the 1.6Mcls mixer, V8,
is calibrated against a set 1.6Mc/s output from the 100Kc/s multiplier. V31. The
output from V8 is fed via PL13/SK13 and swltch SJ4B to V33, whereas the 1.6Mc/s
output from L54B is fed via switch SJIBb to V33. This allows the alignment
accuracy of the i.f. stqges to be calibrated separately.

100Kc/s Multiplier (V31)

45. This multiplier operates i-n a conventional manner to produce harmonics of
100Kc/s to provide the 1.4Mcls i.f. and 1.6Mc/s calibration frequency. This is
attained by using two separate tuned circuits in the anode circuit.
Power Supplies

46. The necessary power supplies for the Drive Unit are derived from a single-
phase a.c. supply. To prevent interaction between stages, t.he heater suppli-es are
isolated from each other by means of suitable filters.
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CHAPTER 1

ROUTINE MAINTENANCE

General

1. The MA.79 Drive Unit is a component unit of Transmltter TA.l21 and Transmitting
Terminals TTA.339 and TTA.371. The overall maintenance required on the relevant
transmi-tter is covered i-n Part 1, Section 2, Chapter 4 of the fA.127 handbook, Chapter
5 of the TTA.339 handbook and Section 2, Chapter 2 of the TTA.371 handbook (A.P. 116E*
025'7-7). As stated in these chapters, it consists mainly of periodical j-nspection and
lubrication. In addition to the procedures given in the above chapters, the following
procedure should be carried out: -

(a) Inspect all- readj-ly-accessible components for signs of over-
heating or deterioration. It may be advisabLe to replace any
which are in bad condition.

(b) Check that all the valves are seated properly in their holders.

(c) Lubricate all switch contacts sparingly with a suitabl-e
lubricant.

KILOCYCLES Scafe

2. The KILOCYCLES scale mechanism is that. part of the drive unit which has the
greatest need for mechanical maintenance. The printed film scale should be inspected
throughout its entire length from time to time. If it is badly worn, or damaged to an
extent where replacement becomes necessary, refer to the instructions in Chapter 2,
Paragraph 11. The scale's worm drive should be inspected occasionally, and j-f
necessary, a very small- quantity of grease XG27l (J.S.Cat. No. 9431550)applied to the
worm on1y.

1-- 1
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CHAPTER Z

DISMANTLING AND RE-ASSEMBLY

leEeqsslio"-

l. The .Univereal Drive Unit type MA. ?9 ie comprised of the following sub-
units: -

(l) front Panel, containing:

(") Tuning Eacutcheon

(b) Fiae Frequency Contiol

(") R. I". Level/Calibrate Meter

(2) Kc/s V.F.O. Sub-chaeeie, containing:

(a) 3' 6 - 4.6 Mcl e v. t'. o. (v*, rr?)

(b) Oven/Control Rclay (RLA)

(3) Mc/a V.t'.O. Sub-chaeeia, contalnlng:

(") 40. ; - 69.5 Mc/s v. r.o. (ve3)

(b) Mixer 3 (v20)

(tl 30 Mcl e Low Paae Filter

(d) Tuned Ampliliere (V26, V30)

(4) Modrd.atioa Sub-chaesia, containing:

(a) 5 Mc/s Crystal Oven (Oven 3)

(b) Yariable Reactance Ya1ve (V2)

(") 5 Mc/s Crystal Oacillator (V5)

(d, 5. I Mc/e Cryatal Oscillator (VI9)

(") Automatic Level Gontrol Stage (VZZI

(0 .Mixers(Vzs)
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(5)

(g) Mixer 4 (vB)

(h) C.'W'. Keyer (vlz)

(j) Mixcr I (vlo)

(k) xeying Tcst $ourcc (V16)

(1) 1.4 Mc/s Amplifier (V9)

(rr.) Gathode rollower (V6)

(") Balanccd Modul.ator (V13)

(o) 2 - 3 Mc/o Band Paes Filter

Main Chaeele, coirtainlng!

(a) Mixer z (v t*)

(b) Ampltfier (vl?) .

(") I Mc/e Cryatal Oacillator (Vl)

(d) Harmonic Generator (V3)

(") . Harrnonic Filter

(0 Harrnonic Mixer (VlU

(g) Harmonic Arrrplificr (V15, Vt8)

(h) 3?.5 Mc/s Band Paer t'ilter

(j) 40 Mc/g Band Pasc Filtcr

(k) 100 Kc/a Divldcr (VZ?, VZ8)

(U lo0 Kc/e Mulriplier (v31)

(*) l0 Kc/s Divider'(VZL, V?d)

(") Harmonic Amplifier (VZ9)

(o) Calibration Mixer (V33)

(p) Audio Amplifier (V32)

z-1
Section 2MA. 79 A/c



Dismantling

2. Before any of the operations detailed in the following paragraphs the Drive
Unit should be removed from the tranamitter cabinet as detailed Part 1,

Section 2, Chapter 2.

3. Front Panel

(.) Remove all control knqbs.

(b) Dieconnect the meter leads noting colour codc/position.

(") Remove securing nuts from R.tr'. LEVELICALIBRATE and
[4dB switchea.

(d) Extract the panel retaining screws

(") Remove front panel.

4, Kc/g V,;T.-O.. Sub-Chag:gj

(") Remove all bottom cover plate from unit.

(b) Dleconnect the soldered connections from the 4-way connector
block near R161"(fig.9) noting colour :odes/poaitions.

(c)' Disconnect relay and heater leads from terminals adjaceirt
to RLA (fig. ?) noting.colour codelpoaitions.

(d) Remove cable cleats ebcuring dial Lamp leads and unclip
lamp-holders.

(:) Diaconnect the coaxial pl,ugs/gocketg from SKT3, SKT4,
sKTs and PL13 (rig.7)

(f) Remove front panel as detailed in para. 3.

(g) Remove MEGACYCLES dial from its boss.

CAUF!9N-: Do not remove the bose from its shaft.

(h) Extract the two retaining screws adjacent to C6 and L8 (fig..Z)

(j) Lift out kc/s v.f..o. sub-cha.ssis.

5. Mc/s V, F.O. Sub-chassis: It is desirable, but not essential, that the
kels v.f..o. sub-chassis is removed (para.'4) before the Mc/s v.f.o. sub-
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chassis. The procedure detailed below describes removal with kc/E v.f.o.
eub-chassis still in poaition,

(") Rernove bottorn cover plate from unlt.

(b) Disconnect eoldered connectione from 4-way terrninal block
near Rl82 (fig. 8) noting colour codes/positione.

(") Disconnect screened lead from CZ98 which ls adJacent to
Czgb (Pig. 8).

(d) Disconnect orange lead frorn the junction of Rf t2/C124
(rig. e).

(u) Dieconnect coaxiat pluga/eockets from SKs, SK12 and PLl3.
(rig. ?).

(0 Remove valves l{.Z4. V3Z and.V33 frorn their gockete .

(g) Remove tool clip-board frorn rtght-hand-glde panel above
chageis. .

(h) Removc front panel ae detailed in 1nra. 3.

(j) Extract ttre three retaining Bcrevs from thc top.of thc eub-
chaasil.

(k) Lift out Mc/s v.f. o. sub-chaseis.

6. Modutation SuF-ch?eaie: All componcnts on thic sub-chaas.ie are accesetble
when left-hand side panel of drive unit ie removad. Should it be necescary

to remove aub-chasaia proceed ac followe:-

(.) Remove left-hand side panel from drive unlt.

(b) Disconnect coaxial eockets from PLg. PLl0, PLl3, and
PLls (r.ig. i).

(") Disconnect soldercd leada from multi-wal connector atrip
near L4 (fig. 8) noting colour codee/poeitiona,

(d) Remove knob and retaining nut frorn thc INPU? SELECTOR
switch.

(") Remove sub-chassie retaining screwar

(f). tJtrithdraw rrrodulation gub-chageia.
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Re-assemblv

?,.' MqdulationSub-Chassls:

(") Ineert sub-chassie into poeition (f ig. ?) and aecure in
posltion with retaining scre.wa.

(b) Solder leads to multi-way connector block in poaitions noted
durlng dismantling.

(") Connect appropriate coaxial soekets to PL9, PLL0, PLl3 and
PL18.

(d) Securc INI UT SELECTOR ewitch with retaining nut and fit
knob.

(e) Replace and secure the drive unita left-hand eide panel.

8. Mcl a V.F.O. Sub-chassis:

(") Place sub-chassie tn positign (f ig. ?) ar^ri secure wtth the
tLrec retaining Bcrerrg

(b) Replace front panel as detailed ln para. 10.

(c) Replace tool clipboard to right-hand aide panel above chassis.

(d) Replace valves V24, V3e, and V33 (Fig. ?).

(u) Connect appropriate coaxiat plugs/aocket to SKT5, SKTI2 and
pl,l3 (Fig. I).

(f) Solder orange lead to junction of Rl l2l9l24 (fig. a).

(g) Solder Bcreened lead.to C298 (fig. S).

(h) Solder three leade to 4-way terminal block near Rl82
(Fig. 8), in poaitions noted during dismantling.

(j) Replace and geiure'the drive units bottom cover plate.

9, Kg/s V,.F.O. Sub-chaasig:,

(a) Place sub-chassia in position (Fig. ?) and Becur€ with two
rctainiug 6cre\nr8.

(b) Turn boss on MEGACYCLES coutrol shaft fully counter-
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clockwis e.

(c) Set engraved alignment mark on MEGAG.YCLES dial to
t12 orclocktr poaition and fit dial to bosr,

(d) Replace f,ront panel ac detailed in para. 10.

(u) Connect appropriate coaxial ptugs/gocket to SKT3. SKT4.
SKT5 and PLl3. (l'ig.7).

(f) Replace diat lampholdera anrd secure lcade wlth cable.cleatt.

(g) Solder relay and heater leade to terrnlnals adJacent to RLA
in positiona noted during diemantling.

(h) So1der three leade to 4-way connector block near R161
(fig.9) in poaitione noted during diemantling.

(J) Replace drive rurlta bottom c..ver 3late.

10. Ffont- Pqn*i

(") Ptace panel in poaition and secure with'retaiaing screwo.

(b) Replace eeeuringJrutg oa R.t'. LEVEL/CALIBRATE and
14dB gwitcheE.

(.) Reconnect mcter leada in lnaitiona noted during dlcmantllng.

(d) Replace control knobg..

II. Replacernent cif Elim Scalc:

(a) Rotate KILOCYCLEEi eontrol until end stop beyond 1,0S0 kc/s
ie reachcd.

io) Remove front pancl aa detailed in para.3.

(c) Remove top plate and idler gear frr,m drlve gears ensuring
that geara are not displaced during removal.

(d) Allow drive gears to unwind alowly.

(.) Remove the scate film.

(f) fit !.,0O0 kc/s end of new ecale fitrn to drlve sprocket and
wrap the end arodnd thc aplit pin on the left-hand bobbin,
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1t. Eeplacerngnt of FiIm Scplej_ (c9g!-g)

(g) Rotate left-hand bobbin clockwise until approximately llft.
of the fiLm. is left {ree.

(h) tr"it free end of film to the second and turn bobbin counter-
clockwise until film is tiut.

(j) Turn drive gearB in opposite directiona approximately one
revolution a.nd fit idler gear while under tenaion.

(L) Replace top plate and secure with retaining acrews.

(l) Set KC/S scale to mechanical end stop at 1,000 kc/s cnd and
check that capaeitor vanea are fully meshed on right of
epindle as viewed frorn the front of the unit.

(*) Check that distance between cursor and 1,000 kc/s end of
acale is approxirnately t in. If necessary correct distance
by lifting film from drive cprocket and moving a6 required.

(n) Replace front pa.nel as detailed fun para. 10.

12. Re-alieninent of kc/s V. F. O.

(") Connecl suppliee to drive unit.

(b) set MTTER ewitch to CALIBRATE..

(") Set CALIBRATE switch to t00 KC/S.

(d) Set KC/S cursor to rnid position.

(") Set KC/S control to zero (0) and adjust Ca6 (tr.ig.13) for zero
beat.

(f) Set KC/S control to 1, 000 and adjust Lla (fig. 13) for zero
beat.

k) Repeat (e) and (f) until zero beat is obtained at both ends of
scale.

I3. Repla.ce{nent of-Suning Capacitorj If the tuning capacitor , C4?, is re-
placcd re-align v.f.o. as detailed in para. 11 (l) and (m) and para. 12.
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CHAPTER 3

ALIGNMENT PN,OCEDURES

Intqgducti?g

1. Ths information givea in thie chapter ie intendcd to scrvc thrcc purposcs.

(a) To enable a check and, if neccasary, adjustmenta to be made eo
that tJl-c performanec couforme with the Tcchnical Spcclfication
Elven in Scction 1.

(b) Aasiet in detailcd far'lt location.

.(.) Provldc informatlon for adJuatrnent of thc FINE FREQUENGY
Pleset control.

Tegt Equipmeat

Z. The folloving itema of tcat equiilment are needcd to carry out the align-
ment procedurca. Throughout thia chapter, teat cquipmcnt will be

cal,lcd up by tbe item rLettert rsferencc glven in the foilwing liat, e. g.
Item (e).

(") Audio aignal generatorr to followlng apecifieatior:

Frequency Range: '300 c/s to 10 kcle *%.
Output Levcl: 0.lm1f, to lY[ (0.25V to 25V]

contlnuouely nzrlable -ZdB.
Ouftlut Lapedancel ' 600-ohrne,
txample Inttruments Advance Courponente . Audio Signal

Generator Type Jl or JZ. (J.S. Cat.
No. Jl: 6625-99-9{3-4059}.

(b) R.F. Signal generator, to the follorrring speeification:

Frequency Range: I. 5 Mc/e to 25 Mc/s.
Callbration Accuracyr *l%.
Output Level: Z,?5 voltg Erin.
Qutput Impedance: ?S-ohmg.
Examplc Inatrument: Marconi Instruments Signal

Generator T.F. 86?.

I\rA. ?94/G
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(") Digital frcquency nreter'to following apecification:

(") Valve millivoltmeter to following epecification:

Frequency Rangel
Accuracy:
Input Sencitivity:
Input Impedance:
Example lttstruments:

(d) Valve voltrneter to the

A. C. Voltage Range:
Input Impedance:

(approx. )

Example Ingtrument:

A.C. Voltage Range:

Input Irnpedance:

Example Instrument:

Z0 cls to 30 Mc/g.
*l count *1 part in 10o.
I0 mV r.m. B.
I Megohm shunted by 15 pF,.
Racal Instrumenta Digital Frequency Meter
806R, SA.540/550 fitted with Probe SA.544
or SA.505 and Oacilloscope ltem (g).

followlng specification:

0 to IY, 3V, 10V and 300V *300 *3% f. s. d.
0-10kc/s - 5 Megohme ) struntea
I0 kc/s - I Mc/e - ?,7 Megohme ) Uy
10 Mc/s . 100 Mc/e - 50 Kilohms) 4 pF
Marconi Inetruments Vacuurt Tube
Voltmeter T.f , 1300 with A.C. Multipi'-er
T.M. 606?.

0 to lmV, 3mV, l0mY, 30mV,' l00mV,
3O0mV, lV and 3V.
l kc/.s - 1 Megehrn, 30 Mci a - 50 kllohms
abunted by ?pie.
Phillips Valve Millivoltmeter GM 6014.

2O cla - 20 kcl'r continuoualy variable
independently.

0. I mlil to lW (0. ZsV to Zsv) eontiriuouely
narlaole.
600-ohms.
Marconi Inctrurrrrents OsCillator TF2005R.

Input Impedance of IMO +20 pF and rVerti-
ca1 Signal Outr facility.
Tektronix Type 545.

(f) Two-tone oscillator to fo[owing apecificahon:

Frequcncy Rangel

Output Levela:

Output Impedaace:
Example Instruments:

A good quality oecillo-
I coPe:
Example Ingtrument:

(e)
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(h) H.F. Spectrum Analyeer to following speclfication:

Frequency Range: 1.5 Mc/a to 30 Mc/a.
Input Lcvel: 100 mW min.
Input Impedancc: ?58.
Amplitude Meaaure- 0 to -60d8, '

ment Range:
Example Instrurrrent: Furzehill Laboratorice H,tr'. Spectrum

Analyrer Sst0 with frequency changcr
s520.

(j) High impedance headphones.

(k) $rire Probe - Made by stripping back
3/8 it. of thc.insulation from each end
of a 3t ln. length ot ?100?6 wire.

0t Reelstor - ?5 ohms, lo%, *w.

(*) Reslstor - I kilohm, l0%, tTI..

(") Gryorale, ?ype D.

Frequency Range: 3. 6 - 4,6 Mc/s
eg XLI to XL6 Part Z, Section 2,
Ghapter 5 (Parta Llat),

(o) Resistor - 100 otrms,
t o%, tw.

Initlal Pro-cqdurg

3, (U ltlithdraw thc Drlve Unit f,rom ihe cabinet removlng all rear con-
noctions before lifting out tJre unit.

(Z) 6heck that the primary taps on thc mains traagfor.aer are adjusted
to eult tlre available malns voltage.

(3i Gonneet the ?S-ohm reeistor ltem (l) between the R,F. OUTPUT
plug PLZ and chaeala.

NOTE: This resietor must be removed when cotrnecting the Spectrum
Aaalyacr Set for ?5 O input impedaace.

(4) Connect together pin 3 and 4 of ihe 12-ptn unitor PLlS' (on rear of chassie).
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(5) Remove the duEt cover from the unit.

(6) Connect the maine auppty vottage and switch on. Allou'
approxlmately one hour for the unft to rrarrn up.

(?) After the'one hour warming up, disconnect SK6 (ftg. Z)
and connect the Frequency Meter ttem (c) between PL6' and earth.

(8) Set the Frequency Metbr to a minimum I sccond tgatet
time and check thad the reading. ie I Mcle tl couat. .

(9) Disconnect the Frequency Meter and reconnect SK6.

Kc/s V.F.O. Output

-4. (l) Set the XTAL, V.f .O. switch to V.F.O.

(2) Connect the Valve Voltmeter ltem (d) between pin 2 of VlO
rralveholder aad chagsls.

(3) Rotate the KILOCYCLES control from 0 to lO0O on thc KCIS
scale and check that the meter indication is within the limite
2.5 and 3.5 voltl.

(4) Remove the two knuited Bcrews from the top of crystal oven
l, and take off the.cover.

(5) Fit six cryatale , in the positions provided, in the frequeacy
range 9f 3.6 to 4.6 f4i/g; reiit Ore oven cover..

(6) $et the XTAL, V.F.O. ewitch to each of the poaitions l,to 6
in turn, and check that the meter indication is within the llmite
of,2.5 and 3.5 volta rr rrro sr

2 fo lMe/J Ftlter, gutppt

5. 
. 

(f ) Disconnect PL8 from SKT8.

(2) Connect the L titohm, |$I resietor Item (m) Uetween SKT8 and
. chassie.

(3) Connect the Valve Voltmeter Item (e) with input padded to a total
of l2 pFr, acroas the 1 kilohm reaistor.

(4) Sct the XTAL , V.F.O. ewitch to Y.F.O.
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(5) Set the TRANSMISSION SELECTOR switch to C. W. and the
R.I'. GAIN control fully clockwie e.

(6) Rotate the KILOCYCLES control from 0 to 1000 on the KC/S
ecale, and check that the mcter indication ig never leas tftan
160 mV and that the maximum to minimum output does not
exceed 3dB.

(?) Remove the voltmeter and I ktlohm resietor and reconnect
PL8 to SKT8,

l'. S,. I( -+n-{ Fine F req uencv 9al{}ration

6. (1) Set the XTAL/VFO ewitch to EXT. and on the !vIA.?9H only

. eet.the IN/OUT awitch on the lvrA.284 to OUT.

(Zl Fit a suitable crystal lrem (n) into any Bpare cryatal position
in oven I (Fig. 13).

(3) With the FINE FREQUENCY curaor centredr check that when

. the calibration dot, which is 3/8 inch to the left of the ertreme
. minus calibration marking on the Bcale, is lined up on the diat,

capacitor Cl13 is at maxi*rT capacity.

(4) Set tlre TRANSMISSION SELTCTOR to F'SK and the INPU" switch
to SPACE

(5) Set preeet capacitor S (ClZ) to maximurn capacity and preset
capacitor M (Ct9) to mlnlmum capacity.

NOTE: U the bottom cover of the equipment is removed theae capacitore
can be seen beneath the alde cover without the necd to remove
this cover.

(6) Remove V8 and fit one end of thc s'ire probe ltem (k) into Pin I
posltion on the valrcholder, Replace VB and its gcreening can,
and feeding the wire probe bctween the rralve and the screening can
at Ore same time ao that the free entl of the probe protrudes out
9f the top of the acreening can.

(?) Connect the Frequency Meter Item (c) Uetrreen the free end of
the wire probe Item (k) and Ore chassis. Tune L6 until a reading
9 996 000 c/s *5 c/a is indicated on the Frequency Meter.
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(8) By progrese ive adjuetments of capacitors S ar.d M, when
ewitching the INPUT ewitch alternatively between SPACE
and !v{ARK enaure thc conditiona given below can be met,

NOTE:

(e)

SPACE

TdARK

INPUT SWITCH

SPACE

tv[ARK

996 000 c/e *,2 cla

99? 000 c/a *,2 cla
9

9
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INPUT SWITCH

9 99$ 450 c/s *2 cla
9'996 550 c/a*2 cta

A elight ro -adjustment of, L6 rnay be required to obtain the
above figurea. .

By progresaive adjuBtmcnts of capacitors S and M, when
cwitching the INPUT owitch alternatively between SPACE.
and rIARK until the conditions given below can be met.

rRT QUENCY METER

NOTEr A elight.re-adjustment of L6 may be requlred to obtatn the' above figurea.

(10) set the rRANsMIssIoN SELEGToR to c.w. the INPUT ewitch
to SPACE and adjuot capacitor Cl5 for a Frequency Mctcr
indlcation of 9 996 500 cla *l c/a.

(ll) Disconnect tbe Frequency Metcr and wlre probe from valve
V8 and fit the wire probe to pin 2 of valveholder for VlO tn
the same tnanner as deecribed in operation.(6).

(12) Gonnect the Ftequency Meter between the frce cad of ttre wire
.;'iobe and chagaia.

(13) Set thc R.F. GAIN control fully cloclnnire and centre the FINE
FREQUENCY cursor.

(14) Set the rINE FREQUENCY dial to -500 c/a and adJust the core
of L24 (see fig. 7) to obtain a relding of I 599 500 c/s *10 c/a
on the Frequency Meter.

(1.5) Set the rINE FREQUENCY dial to +500 c/e and adjust Preset
capacitor Cll2 (aee tr-ig. 7) to obtaina-reading of I 600 500 c/e
+10 c/s on the Freguency Meter.
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(16) Continue to adjust L24 and Cll2 until the dial eettings and
Frequency Meter readings given below are obtained.

qrAL sqTTrNc

+500
+400
+300
+200
+100

0

-100
-200
-300
-400
-500

TREQUENcY_MEJTPR.

I 600 500 c/e *10 c/e
I 600 4OO'cl e tlO c/s
l'600 3A0 cl s *10 c/s
I 600 200 c/'g +10 c/,s
I 600'100 c/E *10 clB
l 600 000 c/s *Z cta
t 599 900 c/e *10 c/e
I 599 80n c/s *10 c/s
I 599 ?0u c/a *10 c/s
I 599 600 c/e *10 c/s
I 599 500 c/s +10 c/s

Dieconnect thc wire probc and Frequency Meter.

The wire probc and an oscilloecopc pre-arnplifier ete
aot required for remaining operations in thie paragraph.

Set the FINE TUNINC dial to 0 and check that the INPUT
crritch is ia thc SPAGE position.

Select the 1.6 Mcfe position on the CALIBRATE awitch
and CALIQRATE on the METTR ewitch. The meter should
indicatc zcro beat. A elight re-adjuBtment of ClS may be
tlecessary to obtain zsro beat.

Set thc R.f. . befN control to ita mid-rotation porition and
connect the Frequency Meter acroas the ?5 ohm reeistor on
PLa.

Setect the appropriate poaition on the )(TALI VFO switch for
the poaition of thc crystal inaerted in operation (?) and tune
the tvIA.79 f,ot C.W. operation as given in the Opcrating
Inatructione.

Adjust the trimraer capacitor agsociated with the crystal to
obtain the output oignal calculated, see Section l, Chapter 2r
Paragraph 2 and 3.

Adjust the FINE FREQUENCY controi from 0 to -500 c/s and 0
to +500 c/s in 100 c/s steps and check that Frequency Meter
indicatee shifts of 100 c/s *I0 c/s.

3 -?
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(241 Reset the fINE FREQUENCY control to 0 and check t*rat
the Frequeacy Meter indicatlon ie wlthln *2 cle of the
reading obtained in operation (Ze).

(25) Set the IVIA. ?9 up for FSK operatioa aa given in the Operattng
Instructions and cheek that shifta of *50 c/s and +500 c/a can
be set up by the use of capacitor's S and M,

Mc/s V.F.O. Calibration

?. (l) Sct the R.F. . GAIN control fully clockwise (rnaxirnum).

(2) Set the XTAL - V.t'.Q. ewitch to V,tr.O.

(3) set the TRANsMIssroN sELEcTfiR to c. w.

(4) Set the INPUT ewitch to SPACE.

(5) Set the SIDEBAND switch to ITOUBLE.

(5) Set the MEfbR rwitch to R.F. LEVEL.

(7) set the CALIBRATE switch to OFF.

(8) Set the KC/S dial to 0.

(9) Set the Mg/S dial to the centre of the 2 Mc/'g dial mark.

(10) Adjust the core of L29 (eee Fig. 12) to obtain maximum
output on the met€r, reducing the R.F. :AIN control as
neceS aaty.

(1I) Set the KCIS dlal to l000kc/g and the MC/s dial tothe
centre of the 29 ll/.et s diaL rna:k.

(12) Adjue t capacitor CI28 for maximum output on the rnete!.

(t3) Repeat operations (9) to (12) until the calibration is correet.

(t4) Rotate the MC/S dial from 29 M.cle to Z Mc/s and check that
al.l Mc/s scale divisione are within their retevant dial marks
as indicated by maximum readinge on the meter.

(15) Set the KC/S dial to 0, rotate tlie MGIS rilal from 2 Mc/s to
29 lvlcls and check that all Mcle scald divieions are within
their relevant dial marke as indicated by maximurn readingo
on the meter.
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Kc/s V.I'.O. Calibration

'8.. (t) S"1 the XTAL - V.F.Q.. switeh to V.t'.O.

(2) Set thc TRANSMISSTON SELECTOR to G.lf,,

(3) Set the INPUT ewitch to SPACE.

(4) Set the SIDTBAND ewitch to DOUBLE.

(5) Set the METER ewitch to CALIBRAT.E.

(6) Set the CA!,IBRATE switch to loo Kcls..

(?) Conncct the Headphoaes ltem fi) to {ratt (pffOXn jack eockct).

(8) Gentralize the KC/S curror.

(9) set the Kc/s scale to o.

(10) A tzcro beatt shoutd bc obtained: U not adjuat C46 (oven t)
untll tzero beatr ia otitalned with neareet lO0 kcla check
f,requency.

(11) Set the KC/S acalp to 1000 kc/a.

(IZ) A rzero beatr ehould be obtained: If not adJuet core of Ll4
(oven 1) until rsero beatf la obtalned with nearest 100 kc/e
chcck frequcncy.

(.13) Repeat operatione (9) to (lZ) until optfmrun rcsult is obtaiaed.

(14) Cbeck for rzero beatr at all'100 KC/S calibration marka (elevea)
on KC/S ecale are within t3 kc/e of the rclevant KC/S scale
poaition.

(15) Fet the CALIBRATE awitch to l0 KCIS and check tirat nine
calibration marks are audible behreen each 100 kc/s mark.

(16) Set ttre METER swiich to R.F.. LEVEL and the CALIBRATE
ewitch to OFF.
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Pilot 9.ar-lie.r C4eck

9. (l) Remove the 75O reeietor and connect the Spectrum Analycer
Item (h) input between PLZ and earth,

(21 Set.the TRANSMISSION SELTCTOR to G.W. and the INPUT awitch
to SPACE. '

(3) Tune the Drive Uait to 3.5 Mc/s for a C.W. otrtput of OdB on
the meter.

(4) Set the Spectrum Analyaer to display 3.5 Mc/s at OdB.

(5) Set TRANSMISSION SELECTOR to FILOT.

(6) Chc.:k ttrat adjuatrnent of pre-Eet capacitor C145, ma.rked rCl

on front panel, nari'es thc carrler levcl between -6dB and
-26d8.

(?) Remove the Spectrum Analyeer and reconneet the ?5Il reslstor
between.PL2 and earttr.

Input Lgvel Gheckg

lO. (t) Connect the OacllloEcope, Itern (g), across the ?5-ohrn resietor
between PL2 and eartb.

(2) Set the TRANSMISSION SELECTOR to C.lf,. the SIDEBAND
switch to DouBLE, Se INPUT swltch to SPACE .rnd the
OUTPUT RANGE switch to 3 - 6.

(3) Tunc the brive Unitto 3.5 Mc/sr for a C.If,'. output OdB on
meter using tJre R.F. GAIN control and the OUTPUT TUNING
control.

(4) Set the TBANSMISSION SELECTOR to PILOT.

(5) Set capacitor tCt for -5dB on the rneter

(6) Set the INPUT switch to OPERATE.

(?) Connect the balanced output of the Audio Signal Generator,
Item (a) to PL15 pine 9 and l0 and 8et the frequency 15O0 cls.

($) Set the aigral generator output ievet to odBm (0.??5 volts) dnd

frorn the oscilloacope display check that 95% modulation can be
obtained within the range of the A.I'. GAIN control'
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(9) Repeat operation (8) with generator output level at -20dBm
(. OZA volta) ar:d +10dBm (Z.4S,volts).

(10) Set the INPUT relector awitch to AUDIO.

(11) Trangfer the eignal generator from pina 9 and l0 to pinr ll
and 12 of PLl5.

(tz) Repeat operation (8) and (9).

(13) Dicconnect the Oscilloacope and Audio $ignal Generator.

F.S.K. and Keving Checkc

U. (l) R6move the ?5O resietor and conncct the Spectrum Analyeer
Itcm (fr) input between PLZ and carth.

(z) Set the Tn-ANSMISSION SELECTOR to C.!4r'. and the INPUT
avritch to SPACE.

(3) Tunc the Drlvc Utrit to 3 lrr/lcl e, for a C.W. output of OdB on
thc meter.

(4) .Set the SpectrumAnalyaer to dleplay 3 Mc/g at OdB.

(5) Set the TNPUT ewiieh to MARK and eheck that tbe output
dccreagea by more thaa 6OdB on the Spectrum Analyser.

(6) Set the INPUT avltch to SPACE and check that the OdB output
la reatored,

(?) Remove the ltnk betwcen piaa 3 and 4 on PL15 and check that
the output diaplayed on the Spectrum Analyser decreases by
more than 60d8. Reconnect the link to restore to OdB output.

(8) Set ttre INPUT switch to lyIARK, diaconnect the Spectrum
Analyser, reconnect the ?5O reaigtor and connect the Freg-
ucncy Meter Item (c) acrosa thia ree istor.

(9) set ttre TnANsMIssIoN SELECTOR ro F.s.K., th€ INPUT ewitch
to SPACE and check that the output frequency is 3 Mc/ s pluc that
Bet by preset capacitor rS' i.e. between 100 c/s and I000 c/e.

(t O) Set INPUT switch to IvIARK and check that output frequency is' 3 Mc/s minug that aet by prceet capacitor rM'.

(ll) Dieionnect thc Frequency Mctcr..
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" Q,utput Levcl Check

12. (l) Connect the Valve Voltrneter ttem (d) acroae the ?5-ohm
rcaietor between PL2 and earth.

(2) Set the XTAL - V.tr..O. switch to V,F.O.

(3) set the TRANSMISSIoN SELECToR to c.lf,.

({} Set the INPUT switch to SPAGE.

(5) Set the SIDEBAND switch to DOUBLE.

(6) Set the METER switch to R.t'. LEVEL.

(?) Set rhe CAtIB8ATE switch to OFF.

(8) Tune the Drive Uriit to. 1.5 Mc/a, foT a C.Yf . output of OdB
. on met6r, and then cet tbe R.F. GAIN contrbl fully clockwise.

(9) The Yalve Voltmeter reading ahould be aot leaa tJran 3.8? volta.

(10) Repeat operationa (8) apd (g) wittr the MC/S dial eet to each
megacycle behreen 2 and 29, and alao thc KC/S gcale eet
to 0 to 1000.

Crvctal Frequencv Stabllitv

13. NOTE: Thia procodure assr!.mes Orat thc Drive Unit haa had a
warming-up time of an hour since the channel cryatals
were ingerted.

(t) Connect the Frequency Meter ltem (c) acrose the 75-ohm
regiator between PL2 and sarth.

(e) Set tl:e MC/S scalc to 2 and the XTAL - V.F.O..Bwitch to
Channel l.

(3) Tune the Drive Unlt for a C.ltr. output, of OdB on the meter.

(4) Check that th9 Frequency.Meter displays tl:e required tkilo-
cycleer content of the r. f. output. If necessary adjuat the
appropriate trimmer capacitor (see Section 1, Chapter 2,
Table l) to obtain the correct Freguency Meter indication
and note thia frequency.
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(5) Repeat operation (+) for each of the remaining channel. 
po"itiono on the XTAL - V.F.b. switch,

(6) $et the MC/S scale to 25, repeat operation (3) and note
t[e Freguency Meter indicationa for positiona I to 6 of the
XTAL - V.F.O. switch.

(7) Rctrure the Drlve Unit to 2 ll/'cl a and after a period of bur
houra, check that the frequency drift does not exceed t5
parts in l0o for poeitions I to 6 on the XTAL - V.F.O.
awitch.

(8) Betture the Drive Unit to 25 Mels and cheqk that the freg-
uoney drtft does not exceed *2 parte in 106 for poaitione

' I to 6 on the XTAL - V.F.O. gwitch after four houra.

V.F.O. Frequencv Stabilitv

14, NOTE: This procedure arsumea that the unlt hae been gwitched,

on for a le-.gt an hour.

(l) Connect the Frequency,Metcr Itern (c) acroaa the 75-ohm
rcsittor beh*rcen PLZ ard earth,

(Z) Eet the FINE I'REQUENCY dial to zero and XTAL - V.F.O,
swltch to V.F.O.

(3) Set the TR-ANSMISSION SELECTOR to C.',Wr

({) Eet the rNPUT ewitch to SPACE.

(5) Tune tlre Drlve Unit to 3 Mc/s for a C.If. output of OdB
0n meter.

(6) Sct the CALIBRA'r:E ewitch to i OO KC/S.

(?) Set the MEftR swltch to CALIBRATE and plug headphones

. 
Item (;) into tlre PHONE soeket.

(8) Set the KC/S scale to the 100 kc/s mark and tune for rzero
beatr indication on meter and headphones.

(9) Set the CALIBRATT switch to 1.5 Mc/s.

(tO) AdJust the FINE fREQUENCY control for 'zeto beat'
indication on meter and headphones.
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(t1) Set the METER awitch to R.l.. LEVEL.

(IZ) Set rhe CALIBRATE ewitch to Otr'F and the I.REE-LOCK
control to LOCK.

(13) The i'eading on Frequency Meter ghould be 3. 100 Mc/s;
the eror and drift on this reading after four houre ahould
not exeeed *200 c/s or 50 cla in any one hour.

Haimonic Distortion Check

15. (U Remove the ?5O resistor and connect the Spectrurn Analyaer
Item (h) input betwecn PLZ and earth.

(2) Set the TRANSMISSTON SELECTOR td C,Vf . arrd the INPUT
switch to SPAGE.

(3) Tune the Drive Unit to ? Mcta ior a C.llf. output of'0dB on
the meter.

(4) Set the Spectrum Andlyser to diaptay the frequency at OdB
Ievel.

(5) Tune the Drlve Unlt to3.5 Mc/o for a C.Yf. outputl of OdB

on the meter.

(6) Increaee the Spectrum Analyaer gain by 30dB ueing the +30d8
filter switch.

(?) ' Measure the level of thc frd harmonic (? Mc/e), which must
be more nefative than -40d8.

(8) Using operatlone (f) to (?) aa a basis, repeat at frequene[ga
1.5 Mc/g, 2 Mcla etc. to t5 Mc/e in I Mc/s stePs tf a full
check ie required. The Znl Harmonlc level must be more
negative than -40d8 relativc to the fundamental levcl in all
case8.

Trrro ?one Dietortion

16. (l) The $pectrum Analyaer ltem (h) ie connected as in paragraph
15.

(a) Tune the Drive Unit to 3,5 Mo/s for a C.lT. output of OdB

on the meter.
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(3) Adjust the Spectrum Anal.yegr to dieplay this frequeney at
OdB leve!.

(4) Connect the balanced output of the Two-Tone Oscillator,
Item (f), between pine 9 and l0 of PL15 s,ith outPuts set
to minin^um.

(5) Set the TRANSMISSION SELEGTOR to SUPPRTSSEID, the.
INPUT EWitCh tO OPERATE ThE SIDEBAND SWitCh tO UPPER
and t.he A.}. , GAIN control to maximum.

(6) Set the Two-Tone Oscillator for two tone olrcration at freq-
uencies of ll00 c/e and 1775 cle and get the level of each
tone for -6dB on the Drive Unit meter.

(7) Adjuat the Spectrum Analyoer to display the two toneo at.
OdB level.

.(8) fncreaae the Spectrum Analyser gain by 30dB and cheek that
t.he lnterrnodulation producti are nrore pegatlve than -40d8.

(9) $et the SIDEBAND awitch to LOIIER and repeat operations
(?) ahd (8).

A. L. G. Gheck

l?. (I) The Spectrum Analyeer ltem (h) ig connected aE in paragraph
15.

(Z) Set the TRANSMISSION SELECTOR to C."W. and the INPUT
ewitch to SPAGE.

(3) Tune the Drive .Unlt to 3 Mc/s for a G.W. ortput of OdB oa
the meter.

(4) Set the Spectrum Analyser to display thie frequency at a lovel
of OdB.

(5) Connect -0.5 volts d.c. betureen pln 2 PLI5, and earth with
positive to earth.

(6) Set the IvIANUAL/AUTO sqritch to AUTO.

(?) Check the output level on the Spectrum Analyaer ie betwcen
-5dB and -8dB relative to the OdB level.

lvtA, T9AlG
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(8) Ser the TSANSMISSION SELECTOR to pILOT and the
IiIANUAL/AUTO srritch to !v{ANUAL.

(9) Connect the Audio Signal Generator ltem (a) output, aet
to 11 550 c/a, betwcen pino 9 and l0 of PL15.

(10) Set the output from the Signal Generator to 0dBm (0,175
volts).

(11) Set the INPUT swttih to OpERATE and tlre A.F. GAIN'
control to glve OdB on tlre Drive Unit meter.

(lz) set the tv[ANUAL/AUro awitch to AUTo.

(13) tncreage tbe bias vottg applied to pin 2 of PLl5 until the
output indtcated on the Drive Unit metcr ia -3dB and note
this biag voltage, Thia voltage ehould be within the llmltr
of -1.1 voltr to -1.?.volte.

(14) Set the IvIANUAL/AUTO awttch to IvIANUAL and tJre TR.{NS-
MISSIOII SELECTOR to SUPPRESSTD.

(15) AdJurt the A.F. GAIN control to give OdB on the rncter.

(16) Reduce the biac voltg appl.ied to pin 2 of PL15 to -0.5 volts
and ret tlre IvIANUALTAUTO ewitch to AIXIO.

(l?) Check that the Spectrum Aaalyeer output level it between
-6dB and -gdB rclative to the OdB level.

(18) Diaconnect.the biaa voltage from pla 2 of PLl5, the Spectrum
Analyrer from PLZ and reconnect the ?S-ohm reaigtor to PLZ.

L.a MS/g Quteg!-shggE

18. (l) Connect the Valve Voltmeter ltem (d) bettreeD PU20 (1.{ tr,tc/r
OUTPUT eockct) aad earth.

(2) Check that the output voltage ia n6t lcsa than ?.5 volia for the
IilA.?9D or between I voliand 2 volta for the LtA.?9 G andH.

(3) If the output voltagc ia low; a very slight re-adjuotment of
the coreg for L53 ehould be made.

(4) Dieconr-:et the Valvc Voltmeter.
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1r.4 .Mc/ g. Inegt .ChecL

19. (l) Set the T8ANSMISSTION SELECTOR to C.III. and the INPUT
switch to SPACE.

(e) Tune tJ:e Drivc Uidt to 3 Mc/e at maximum C.W'. output,
i,e. OdB on the meter.

(3) Eet the TBANSMISSION SELECTOR to PILOT and rhs SIDE-
BAND switch to EXT.' The meter reading ehould fall to
-6d8, if not adjuet prcset C to obtain -6d8.

(4) Connect the Signal Generator ltem (b), eet the 1.4 Mc/a,
between PLI? and earth.

(5) Connect the Valv<, Millivoltmetcr Item (e) acrose the Signal
Generator output.

(6) Increaac the Signal Generator otrtput until OdB ia obtained
on the Drlve Unlt meter and check that tha Valvc Mtllt-
voltmeter readg bctwcen l0 and 15 mV,

(?) Select SUPP. on the.TRANSMISSION SELECTOR. lncreare
the Slgnal Gcnerato:r output to obtatn OdB on tlre Drlve Unit
meter. and check thet the Vdlve Mtllivoltrneter reada between
?A and 25 mV.

(8) Remove the Signal Generator and the Valve Mitltvoltmeterr

NOTEI The eignal levele givcn belov in paragrephs 20 ard Zl
are typicbl levelg to be expected from en accurately
allgned Drivc Unit.

R.F. Levela - Modulator Chaealg

C..,$.,., Cinditiop.e

?0, (l) Dlsconnect PL8 from SKB and terminate SK8 wittr a I kilohm
resiBtor Item (m).

(Z) Set the R.F. GAIN control to t}re fully clockwige position.

(3) Connect ttre Valve Millivoltmeter Item (e), set to the 300 mV
tan8e, acroaa the terminatirry resistor. The voltmeter
ahould indicate 160 mV.

tiA.TgAl G
3-11
Section 2



(4)

(5)

(8)

(t0)

(11)

(r2)

(13)

(14)

MA. ?9A/G

(6)

(?)

Rotate the KC/S control through ite complete range and
check that the voltrneter reading does not vary by more
than *3d8.

Disconnect the Valve Mlllivoltmeter from the termlnadng
resistor and set it to the 100 mV range.

Set tJre XTALIV.F.O. switch to EXT.

Uaing the Valve Mil,livoltmeter, meaaure the r.f. level'on
gtid I (pin e) of Yl0. A levci of ?0 mV *10 mV should be
iadicatcd.

Using the Valve Millivoltmcter, measure the r. f. level on
grtd I (pin f ) of V12. A level of 10 mV *SrnV should be
indicatcd.

level on grid 3 (pin 9)
shoul{ indicate 9mV

(9) Remone V5 and measure thc r.f. level on grid 3 (pin 9]
of V8. The Valve Millivoltmcter should indicate 20 mV
*5mV.

NOTE: On lategt equipmcnts an 8.2 kilohrn resistor ic fitted ac"oaE
Ll:IA. In theae equiprnente thc reading should be 90 mV
+20 mV.

Remove tr19 and measure the r.f.
of V25. The Yalve Mlllivoltmeter
*2mV.

NOTT: On the lateat equipments an 8.2 kilohm resistor ia fltted
acroas LZ5A, In these cquipments the reading ehould be
50 mV *10 mV.

Set the TRANSMISSION eclector to SUPP., the INPUr
selector to AUDIO and the STDEBAND selector to UPPER.

Connect the Audio Signal Generator Item (a) to'Pt,l5, pint
11 and 12i to 1500 c/e at lm1if.

trllith the Valve Millivoltmeter get to the 300 mV range,
monitor the a.f, level on the grid (pin ?) of V6b and adJust
thp A.F. GAIN control until a reading of 150 rnV ls obtalned.

Remove PLl0 and monitor tJre a.f. signal applied to the
.centre-tap of LtSb (Test Point). Thir' should be 130 mV
*10 mV.
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(15) Replace PLl0 and using thc |alve Voltmeter ltem (d), set
to the 3V range, mbnitor the r.f. level on grid I (pin l) of
V9. This should be lV *0.2V.

(16) Set ttre Valve.Voltmeter to the 30V range and monltor the
r,f. level at the anode (pin 5) of V9. This should be 30V

. *200 mV.

(t?) Set *re Valvc Voltrneter to the 3V range and monitor the
r.f. lcvel between either end of L18B and earth. Thia
should be 1. 3V *0. 3V.

(18) Ucing thc Valve Millivoltmctcr, act to the 30 rnV range,
rnonitor the r.f. level on grid I (pin 1) of VZz. Thie ghould
be between 6 and 20 mV. Note the level obtained. .

(19) Yary the Audio Signal Generator output frequency through the
range 300 - 3000 c/s maintaining the output level constant,
Continuouely obaerte the r.f. level oa grid I (pin 1) of V22
during llhis varlation of frequency. Thi total varlation in thia
level ehould not be greater than 3dB.

(20) Repeat operationa (18) and (t9) with the SIDEBAND selector
Eet to LOIVER. Digconnect algnal generator

(21) Using the Valve Millivoltm€ter, set to the lV range, moaitor
the r.f. level acrogs R50; lllith the TRANSMISSION aelector
set to C.W. tl.is level ehould be *50 mV.

NQTE: Early modela of the equipment have a 560 ohm resistor for
R50, In euch modets the levcl atrotild be 300 mV.

(ZZl .Replace V5 and Vl9.

(23) Uaing tlle Valve Voltmeter, set to the 10V range, monitor
the r.f. level ongrid I (pia 1) of V25. A level between 2.5
and 4V ahould be indicated.

(24) Repeat the procedure deiailed in (23) for V8 grid I (pin l).
Thc .level should be in the saine range.

(25) Set the XTAL/V;r .O. switch to V.!'.O. and uElng the Yalve
Voltmeter, [0V range, rnonltor the r,f. levcl on grid t (pin 2)
of V10. Thie level should remain within thc range 2,5V -
3.5V at all settinge of the KC/S cbntrol.'
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Set the R.F. GAIN control fully anti-clockwise. Disconnect
the I kilohm terrninating reaistor frorn SKB and re-connect
PL8.

Set the appropriate control,b for c.ur. emiasion at 3.5 Vrcle,
Adjuet lhe R.f ; GAIN control for OdB indication on the meter.

Vary the MCIS control throughout its range. The meter in-
dication shall not vary bc more than *4d8.

Reaet the controle {or 3. 5 Mc/e, OdB on ttre metcr.

Remove Vl? and Vl8. Using the Valve Millivoltmeter, 300 mV
rangc and input padded to 12 pF, monitor the r. f. level acroas
R8?. This level shall be within the range ?0 mV - 200 mV for
au gettings of the.KC/S control.

Replacc Vl8 and repcat the procodure detailed in (30), wtth the
Valve Voltmeter aet to the 10V range and padded to a total of
12 pf'. The level ahould be between 2Y and 10V throtrghout
the MC/S range.

Replace Vl? and eet R.F. GAIN control fully clockwiae.
Using the Valve Millivbltmeter monitor the r.f. level on grld
t (pin 2l ot Y26, Thic lcvei chall be 200 mV *100 rnV at all
settings of the MCIS cbntrol.

Remove V30 and connect a 100 ohrn resistor ltern (o) between'
the cathode (pin 3) of V30 a4d earth. Uaing tlre Valve Volt-
meter, 3V ra.nge, moaitor the r.f. lcvcl acros8 the 100 ohm
reEiator at all eettinga of the MC/S'control. This level ahall
be lV t0.6V.

Disconnect the 100 ohm reaietor and replace V30.

R.F. Levels - Maig Chaasi.e,

?.1. (l) Ueing the Valve Milli,voltmeter, 3V raage, monitor the r. f.
levefacross C29. This level ahall be 2.5V *0. 5V.

(26'.t

(z?)

(28)

(2el

(30)

(31)

(32)

(33)

(34)

(zl Using the Valve Millivoltmeter monitor the r.f' level on the
TPl, adjacent to Vll. This ievel shall be Z2O mV *50 mV.

3-20
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(31 . Monitor the r.f. levels in the calibratiou rub-chassis,
uaing either the Valvc Voltmctcr or tlre Valve Millivolt-
meter as appropriate, at.the following. positions:-

(f) Acrose Rl51 {V *.1V.

(ii) Across L36B ?V *2V. .

(iii1 Acrogg Rf 59 3V r0.5V.

(i") Acrosa R1?? 100 mV *20 rnV (10 tc/e
and 100 kc/e calibration markers!.

(") Acrosg Rt?? 90 mY *10 mV (1.6 Mc/s
calibration markere).

("f) Acrose Rl?5 lV +0.lV.

(vii) Acr.oes Rt?4 350 mV *50 m.V (1.6 Mc/s
Catibration markers). (fUe Tune get to
*500 kc/r).

3 -2,t
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GHAPTEjB-t
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E'AULT LOCATION

AND

REPRESENTATIVE TEST DATA

Introduction

l. The purpose of Table I is to locate a fault to a particular area of the
Drive Unit. If this ie achieved, Table 2 - 5 provide the ctage-by-stage

teet data required for locating the faulty stage.

IMPqRTAIYT It should be borne in mind by the uaer that the eignal levels
given in Tableg 2 to 5 are not to bc taken as factory
rpccification figures. Thie data ie represcntative only
ud hsoce auitable for the purpoaed'of fault finding.

Tert Equipment

2. (") Signal Generator, l0 kc/e to 72 Mc/e, 50-ohm output,
IAV to lV e.m.f. e.g. Marconi
Tl.l44Bl4

(b) Valve Voltmeter, I kc/s to 30 Mc/s, lmV to 300mV
direct;
l0 kc/s to 30 Mc/a, l00mV to 30V
via Xl00 attenuatori
input capacitance ZpF with and ?pF
without attenuator;
e.g..Phillips GM60t4.

(") Valve Volt$reter, Z0 c/s to 1500 Mc/s, 300mV to
300V a. c.
Input capacitance 1,. 5pF.

g. Marconi ?F1041C.

(d) Audio Signat Generator, 300 c/s to 1O kc/s, 600-ohm output;
e.g. Advance J2.

,l- I
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Static Voltaceg.+

3. The following table provides the nece!Eary information for ghecklng
statie voltages throughout the Unit.

TABLE I

SI eet (
to EXT (

Sl ret (
(

vFO (
(

Ess!-Egle!
Vr Pin 5

Pin 7

Pin 2'

VZ Pin 5

Ptn.J

Pin 2

V3 Pin.s

Pln 7

V4 Pin 5

Pin 6

V5 Pin 5

Pin 7

V6 Pia 6

Pin 8

Pin 7

V7 Pin 5

Pin ?

Ptn t
V8 Pin 5

Pin 6

Pin 2

V9 Pin 5

Pin ?

I
voltase I 107p

185

rgs

85

t8
I00

230
'90

izs
50

2A

r05
'zgo

50

6

190

L?,5

-0. {
165

80

3

l6s
I05

Multimeter Ranqe

250 volts d. c.

Z5O volts d.c.

100 volts d. c,

25 volts d. c.

250 voltc d. c.

250 volta d. c.

100 volts d. c.

250 volts d. c.

100 voltg'd. c.

25 voltg d. c.

250 volts d. c.

250 volta d. c.

100 volte d. c.

10 volte d. c.

250 volts 
.d. 

c.

250 volta d. c.

2. 5 voltg d. c.

'250 vottg d. c.

100 volts d. c.

l0 volte d. c.

250 volts d. c.

250 volts d. c.
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Test PoiE!

Vl0 Ptn ?

ptn 9

.. Pina I & 3

Vlt Pin 5

Pin ?

Pin 2

VIZ Pin 5

Pin 6

Vt3 Pin I
Pin 2

Vl4 Pin 5

Pin ?

.Pin 2

Vl5 Pin 5

Pin ?

' PinZ
s3 ret (v16 Pins 5 & 7

ro RE- (
VERSALS( Pln t

Vl? Pin 7

Pin 9

'Pinst&3
V18 Pin 5

Pin ?

.Pin 2

Vl9 Pin 5

Pin ?

Y20 Pin ?

Pin 9

Pinsl&3

L
V_gltaee : l0%

l?0

t30

t.0
240

190

2.7

200

130

0. 05

0. 05

?,25

240

2.2

z5a

t90

1.5

t7

.3. 7 a. c.

zt0

t8s

1.0

zt0
23a

2.O

20

105

I80

140

L.2

Multimeter Range

?50 volts d. c.

250 Volts d. c.

2. 5 volts d. c:

250 volts d. c.

250 volts d. c.

l0 volts d. c.

250 volts d. c.

250 volts d. c.

2.5 volta d. c.

2. 5 volts d.'c.

250 volts d. c.

250 volts d. c.

2.5 volts d...
500 volts d. c.

250 volts d. c,

2. 5 volts d. c.

25 volts d. c,

I0 volt,s a. c.

250 volts d. c.

250 volts d. c.

2. 5 volts d. c.

500 volts d. c.

250 volts d. c.

2.5 volte d. c.

25 volts d. c.

250 volts d. c.

250 volts d. c.

250 volts d. c.

2. 5 volts d. c.
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Test Point

v21" Pin 5

Pin 6

Pin 2

V22 Pln 5

Pin 6

pins2cT
V23 Pin 5

Pin 7

Pin 1

v24 Pin 5

Pin 6

v25 Pin 5

Pin 6

Pin 2

v26 Pin 7

Pin 9

Pin 3

V27 Pin 5

Pin 5

PLn 2

V28 Pin 5

Pin 6

v29 Pin 5

Pin 7

V30 Pin 7

Pin 8

V31 Pin 5

Pin 7

Voltage +/- 10E

235

90

2.0

170

35

1

225

230

-0.3
225

65

165

75

2.8

175

r.55

1.3

230

BO

2,0

244

1,20

170

95

230

230

235

65

Multimeter Range

250 volts d.c.
100 volts d.c.
2.5 volts d.c.
250 volts d.c.

L00 volts d.c.
2.5 volts d.c.
250 volts d.c.
250 volts d.c.
2.5 volts d.c.
250 volts d.c.
100 volts d.c.
250 volts d.c.
100 volts d.c.
10 volts d.c.
250 volts d.c.
250 volts d.c.
2.5 volts d.c.
250 volts d.c.
L00 volts d.c.
2.5 volts d.c.
250 volts d.c.
250 volts d.c.
250 volts d.c.
100 volts d.c.
250 volts d.c.
250 volts d.c.
250 voLts d.c.
100 volts d.c.

Notez tox Y22, set TRANSM]SSION control to PILOT

4-4
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hotg:1, In all tests, input levels quoted for the Tf. l4.lH/4 are indicated
e. rn. f. The generator lead rnudt be terminated with a 4?-olrm
resiator.

NOTE:2: The valve voltmeter must be padded to the required capacitancc
where etated. E. g. lrllhen padding to the ]zpF, connect a Spt.
capacitor across the GM6014.

TABI.E l

@
Ref. TEST TUNCTION CAUSI) OI. FAILURE

t Panel Indicates availabil,ity
illumination of a.c. supply

(ii0

No a. c. eupply applied
Power switch in OFF
position.
l.use(e) open circuit.

(i)
( t:)

z, 100 kcls Indicatee that:
calibration (i) The I Mc/e
tone oecillator is

functioning.
(ii) The 100 kc/s

divider is
functioning.

(iii) The kc/a v. f.o.
ia providing an
output

(i) The. divider stage nbt
functioning.

(ii) I Mc/s Oacillaror not
fiurctioning.

(iii) No output available from
kc/s v. f. o.

3. l0 kc/s Indicates that:
calibr,ation (i) 'ep (i) in 2. above
tone

(ii) As (ii) in 2.
above.

(iii) A5 (iii) in z.
above.

(i") Io kc/s divider
is functioning.

(i) The divider otage is not
. functioning.

.(ii) 
As (ii) rn 2. above.

(iii) As (iii) in 2. above.

4-5,
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ft.ef . TEST I.UNCTION CAUSE OF' T"AILURE

4. I. 6 Mc/a
Calibration
tone

lJtf ith no a. f. input
indicates that:
(i) The I .4 NLcl s

signal ic
available.

(ii) The i. f. stages
trp to the l. 6 Mc/

. are firnctioning.
(iii) The loo kc/s

divider is
functionipg.

Urith an a. f. input the'
i. f. stages can be
checked for distortion

(i) The loo kc/s divider' faulty (eee 2. above).

(ii) V3l not functioning

(iii). Fault in i. f. atagbe.

Diatortion may occur in any i. f.
stage.' Failure to produce any
a. f. output indicates that balanced
modulator has failed.

5. R. F. Level
reading on
meter.

Indicatea that the
drive unit ia
functioning corr:
cctly.

After checks 1 - 4 have been
r.nade eucceesfully the faultwill
be located in either:
(i) R, F. level control - set

low.
(ii) Switches - incorrectly eet
(iii) Failure in the electronic

bandswitching atagee.
(i") Fiilure in output atage.

Modufg!g.@-

4. Beforc carrying out ttie tests of Table 2 only, connect audio rnodulation ag
indicated below.

(l) Gonnect the output from the Advance J2 signal generator to pins
9 and 10 of PL15 on the rear.

(2) Set up the audio generator for a frequency of I kc/s; adjust the
input level at pins 9 and l0 to be approximately lrnlrV into 600-ohms
balanced.

(3) Set the INPUT SELECTOR switch to OPERA?E.

(4) Set the R. F. and A. F. GAIN controls to maxirnum clockwise
pos ition.

4-6
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(5)

(6)

(7)

Gheck with GN46014 valve voltrneter{hat approxinrately l50mV
exists at pin ? o{ V6B.

Proceed with the checlis giveu in 'fable 2 below, referring to
fig.ure l0 as an aid to'locating the'test pointe.

Connect pin 5 to 6 and pin 3 to 4 of PLl.5 on the relr.

TABLE 2

Modulator Checks#

TEST TEST POINT
a

rREQ. OUTPUT TEST
LEVEL TQUIP. CONDITIONS

(")
(u)

(.)
(d)

(.)
(0

Pin'l, VZz(cl)

Pin 7,. VZ5(G3)

Pin ?, VZ5(G3)

Fin l, VZS(Gl)

Pin 1, V8(cl)
Pin ?, V8(G3)

l.{ Mcfe

1.4 Mc/s

l,{ Mc/e

10.2 Mc/a

.10 Mc/e
ll.6 Mc/s

500 rnV

2V

100 mV

130 mV

5mV

30 mV

45 rnV

2 to tOV

2 to +,1

60 rnV

Pin l, Vg(cl)
Pin 5, V9(A)

Junction C6?, R50

LtSB (each side)

(wiper) Rv3

LISB (centre tap)

1.4 Mc/s lV
1.4 Mc/e 40V

1.4 Mcls
1.4 Mc/s.

1.4 Mc/s
I ke/e

Tr104IC
?r l04 tc
Trl04lc
Tr'I'C4tC

Gtv16014

GM60r4

GM60t4

cM6014

GM60l+

Glr6014

GM60 r.r

cM60l4

INPUT SELEC-
TOR to AUDIO

No change

PL10 removcdo
TRANSIYUSSION
SELECTOR to
SUPP., INPUT
SELECTOR to
OPERATE.

PL10 recor-
aected.

Either sideband:
oven 3 removed.

Either cideband;
oven 3 removed.
TRANSIVIIS$ION
SELECTOR to
cw.
Oven 3 re-
inserted.

No change,
'TRANSN{ISSION
SELECTOR to
cw.

{-7
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(g)

(i)

(h)

(k)

(*)
(n)
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(p)

(qi

(")

PLI3

Pin l, vtz(Ct)
Pin.5, v16(A)

Junction C70, R60 1.6 Mc/s ?0 mV GM60 14

1.6 Mc/s

1.6 Mc/s

50 c/s

GM6014

GM6014

TI.ld4lC

No change.

No change.

INPUT SELEC-
TOR to REV-
ERSALS.

INPUT SELEG.
TOR tO AUDIO,
XTAL. V. F. o.
to EXT.

XTAL. v. F. o.
to V. F. O.

No change.

I00 mV

25 mV

l0v

(.)

(r)

(")

Jurction C70, R60

SKT8 into lk to
chas sis

3.6 to
4.6 Mc/e

Z ta 3 Mc/e

Zio4v

170 to
230 mV

GM5014

GM60l4

Calibratioq Chaseie

5, Ensure that no external connections are made to the EXT. XTAL. plug
(PLl4) on the rear of the Drive Unit. Refer to figure 9 ae an aid to

locating test points.

TABLE 3

Calibrator Checks

TEST TEST POINT rREO. OUTPUT ?EST
LEVEL EOUIP. CONDITIONS

(b)

(")

(q) Either end RI2O

Pin l, v29(cl)
Pin 5, VZI(A)

(d) Pin 5, v29(A)

(e) Pin 5, v29(A)

t00 kc/e

100 tcc/s

l0 kc/ e

8V

3V

45V

(Harmonics 25V
(of 100 kc/s
(and I0 kc/s,
(and 3.6 to
(+.6 Mc/*

(Harmonica 8v
(of 100 kc/s,
(3,6 to a. 6
(uc/s.

cM6014

GM6014

TFI04IC

TFI04IC

Tr't04lc

CALIBRATE
awitch to Of'F

No change.

CAL]BRATE
switch to l0 kcls

No change.

CALIBITATE
switch to
r00 Kc/s.

4-8
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(0 Pin l, v33(cl) I.6 Mc/e 20 mY

(e) Pin l, v33(cl) (Harmonics 60 mV
(of 100 ke/s,
(and 3.6 to
(e. 6 rrac/s

(Harrnonice 35 mV
(of l0 kc/s
(and 100 kc/s,
(and 3.6 to
(e.6 Mc/.

(h) Pin l, v33(Cl)

Pin ?, v33(O3)

Pin ?; v33(c3)

I.6 Mc/s 500 rnV GM60l4

.1.6 to lv
4.6 Mc/s

cM60l4

(t,) Pirr l, V3z((il)

(i)

(k)

cM6014

cM6014

GM6014

Tr.i04lC

TI.I04IC

TI.t04lc

CALIBRATE
ewitch to 1.6
Mc/s and XTAL
V. F. O. to
XTAL. EXT.

No change.

CALIBRATE
switch to l0
KC/S and XTAL.
Y. F. o, to
XTAL. EXT.

CALIBRA?T
bwitch to 1.6
MC/S.

CALIBRATE
switch to lU0
kc/s and XI'AL,
V. F. O. to
v. r. o.
CALIBRATE
ewitch to 1, 5
MCIS and
TRANSMISSION
SELECTOR to
C,lV. Adjust
rINE FREQ.
control.

CALIBRATE
switch to l0
KC/S. Adjust
KC/S control
to multiples of
l0 kc/s.
CALIBRATE
switch to 100
KCIS. Adjuit
KC/S control
to multiples of
100 kc/ s.

4-9
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(") Pin l, v3e(ct)

(p) Pin l, v3z(cl)

Varying 200 rnV
audio beat- (rni")
note

Varying 50 mV.
audio Leat- (min. )
note

Varying 200 mV
audio beat- (min. )
note
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(e) Pin 5, v32(A)

(") Pin 5, v32(A)

(r) Pin 5, v3Z(A)

Varying lOV
audio beat- (mi")
note

Varylng 3V
audio Ueat- (min. )
note

CALIBRATE
awitch to l. 6

lvic/S. Adjust
rINE TREQ.
control.

CALIBRATE
ewitch to 100
KC/S. Adjuet
KCI$ control
to multiples pf
100 kcle,

CALIBRATE
ewitch to l0
KC/S. Adjrst
K'C/S control
to multiplea of
l0 kc/e.

CAL1BRATE
switch to OI.tr..

CALIBRATE.
ewitch to l. 6
MC/S.

(t)

(")

Pin l, v.3l(Gl)

L54B

100 kc/e

1.6 Mc/s

Varying
audio beat-
note

3V
(min. )

TF104 tC

TF 104lC

TFt04lC

Tr'104lC

TF'104 tc

e.5 v

500 rnV

MAIN CHASSIS

6. Teats on the main chassis are broken down into a number of areas viz.
harmonic generating Btages, 37,5 Mcls ttagcs, 40 Mc/a filter and

amplifier, Mcls V.F.O; and overall check.

armonic Generatins Stages (Vl, V3 and Vll)

Proceed with thi ehecks liated in ?able 4. Re{er to {igure I as an aid
to locating teBt pointe.

TABLE 4

Harmoni_c .GSn e r ggo r C hecks

7.

TEST

(.)
(bi

TEST POINT

Pin 5, v l(A)

Pin l, V3(ct)

rREQ.

l Mc/s

t Mc/s

OUTPUT
LEVEL
125 V

30v i

TEST
EQUIP.

TFl04lc
Trl04lc

CONDITIONS

rt-10
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'(".} Pin 5, V3(A) {31*o1,icg 3, $1/ Tr104lC
f I Mc/a

(d) SKT6 I Mc/s 2.5Y TF104!C

(.) 6, vrr(c3) f;T:i:a 350 mv rF1.04rc :#:iflfi
KC/S.

(0 Pinl,vll(cl) 41.'5to 1.5to Trto4IC
69.5 Mcls 3V

3?,5 Mc/e Stages (VII, Vl5, v18 and Y14)

8. Refer.to figure I'as an aid to locating test points.

(l) Connect the TP104IC valve voltmetbr to TPZ (adjaccnt to Vl?);
pad the.voltmeter to a total of 12 pF.

{Zl Remove V1?.

(3) Rotatc the MEGACYCLES control from position I to 29 and
check that the level of the 3?.5 Mc/a aignal at TPZ ie in the
range of 2 to l0 volts.

(+) Set the CALIBRATE switch to IOO KC/S,

(5) Referring to Table 5, connect the TFI44H/4 aignal generator
(tcrminated with 4?$, in turn, to each cf thc test pointa liated.
Tune'the generator to 3?.5 Mcle and aet the output level
{lndicated generator e. m. f. ) aa lndicated ln Table 5.

(6) Check that lhe valve voltmetcr indicatcs approximately I v'olt
fgr telts (a) to .e) of Table 5.

TABLE 5

-

37.5 Mc/g Amplifier. Checke

3?.5 Mc/a Input Point E. M. F. For lV Out at TPZ

(a) Pin r; vt4(cU
(b) Pln l, vt8(c$
(") Pln l, V15

(d) 'Pin 6, v11(c3)

(") Pin l, vll(cl)

I10 mV

52 mV

?.5mY
6.4 mV

1.5 mV

4-Il
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40 Mcl s Filter aa{Amprifier (VI!)
.

9. (U Connect the TF L4,4Hl4 aignal generator (terminated with 4?i!
to TPZ (adjaceat to Vl?).

(e) Tune generdtor to 40 Mc/a.

(3) Set CALIBRA"E switch to l0O KC/S.

(4) Remove V20 (fig. ?).

(5) Connect tJre TFI041C valve voltmeter, pa{ded.to a total of
l2pF, to TP3 (between V20 and Y23, Mcla module).

(6) Sct thc output lcvel of the generator to 65 mV and chbck that
the voltmeter indicatea approximately 100 mV at the peak of
lhe filter paaaband.

(?) Rcfit V20 and rclnov.c tcst equipurent.

Mc/g V-F-O- Staqer

lO. .Refbr to figurc l2'aa an aid to locating the teat 1rclnte. Accees to the
teet pointe quoted tn Table 6 te from thc top of the chagsis and via the

valveholdcr witb the vafve r6rnoved. Connection to the valvdhold€r can be eaaed
by making up two adaptorr ucing a B9A and a B?G plug. lllhcn conncctlng tfre
Tl. f44H/4 gencrator in. tcst (c| of Table 6, icmovc V25i lneert a tuitable length
of wire into ptn 3 and rcplace thc valvc; tGrmtnate the geirerator output with
47 ohmr.

TABLE 6
r 

-

Mg/g VrF. O. ChFp,kt

TEST TES" POINT I'RTtrQ.
OUTPUT .TEST

LEVEL EQUIP. CONDITIO}[s

(a) Pin 4 v26(cl) 1.5 to
30 Mc/s

50 to
250 mY

(Tr1041C
{Tr144H/4

V26 removed.
XTAL. V.F.O.
to EXT. Valvc
voltmeter padded
to a total of 12 pF
200 mV e. m. f.
t+put to grid I
of VZO. After
teat, rcplace
v26.

4-L2
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&;

(") Pin 3, V30(K)

Pin l, vzo(K) 41. 5 to 0.8 to
69.5 Mc/s l.3V

1.5 to 0.3 to
30 Mc/s 0.6V

TE l04lc

(Trl04rc
(Trr44H/4

V20 removed.
68 ohm resistor
connected between
pin I of V20 and
chasgie. Mc/e
control rotated
from I to 29.
Atter teat re-
place V20.

V30 removed.
CALIBRATE
switch to 100
kcle. l00mV
e . rrr. f. input
(Ttr.r.*4H) to
pin Z of V26.
100 ohm re-
cistor connected
between pin 3

of V30 and
ehaesis. Re-
move I00 ohm
reeietor and
valve voltmeter
after test. Re-
place V30.
(refer to paia. l0
below).

ll. With the aignal gencrator still connected to pin Z of.Y?6, and the
controla still ret as for test (c) of Table 6, proceed ae follows:

(1) Set the METER switch to R. F. LEvtL.

i2') Terminate the R. t.. OUT plug tpf,el with ?5 ohmg.

(3) Tune the generator over the range of 1.5 to 30 Mc/e and
continuously adJust the generator output e. m. f. for a constant
indication of 0 dB on the Drive Unit meter,

(4) Check that the generator output level rernains in the range of
50 to 200 mV under the conditions of operation (3) above.

(5) Rbmove all test equipment.
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ivp+rn,l"r qfrF$rt

12. (l) Diaconnect PL8.

(e) Connect the TFt44Hl4 geaerator termlnated in 4? ohmr, to PL8

(3! Set the XTAL V.F.O, ewitch to EXT.

(4) $ct the CALIBRATE awiteh to OFt'.

(5) Tune thc gcnerator over the range of 2 to 3 Mc/e and check
that for a Drive Unit mcter indication of 0 dB, the generator
c.m.f. remaine tn lhe rang€ of 80 to 250 nrY,

4-L4
Section 2lv,'.A.79AlG



Cct.
. 8ef.

Value Deecrll*lon

clI,aPrER 

'
PASTS I,ISI

nat. lfoI.
**

.Bocal linufacturer.
Fart llo.

OhDs nE$rsrons

Carbon
Carbon
Carbon
Carbon
Carbon

&k
56Y
22},.

,ro
h?or

t+ft

R1
n2
B'
il|
B'

86
B8
89
nu
R12

81'

nu
n$
n19
n21
w,
m,
R2l[
re5

h,?k
100r
,rk
100k
56o

iu
ttr

fi
tfl

Carbon tL
Elsh Sbabl}Lty rfl
Carbon tttCerbon ttlCarbon tfl

lo
10
10
xo
10

10
,
IO
10
m

10
,
5
10
ro

10
10
10
10
10

IO
ro

.5
10
10

10
IO
10
IO
IO

10
10

9CE1?O Ertc I
9e\59 Erte L6

W\r, Erte 16
9@\rg bte 16
g@Lra Erle 16

9@[r1 Erte ].6
#+16 Ealnton ?]g@.br]- Erle 15
9@.t+29 Erte 15
9re.t+6T Erte l5

9@\55 f,ble 15
906011 Elictrosll [R,
gOSOlf Electrosll r85.w\r, Erlc 16
9e'b1, Ertc L6

gelll+? Erle 15gctll}? ble 16

9e,r79 Erlp I
9@.t+r9 Erle 15

9@4lr Erte 15

g{Dt/t5 Brre 15
l r'rr€ Erle I
9U82, E1ectroill Tn6
9e5S+ hle 8
9@r8 Erle 8

W\r, Erte 16

9@\r5 Erle l5
9@445 Erle 16
9@lr5l Erte 16
9e.,q;27 kle 16

9@.\$ Erte 15
g@11ro Erle 8

nr}u
RI' lI'Br6a ,rknrSg ]irk

Citrbon
llhta]. Oclde
It&tUal Qclde
Cerbon
Girbon

Cerbon
Carbqr
Carbon
Carbon
Carbon

Carbon
Carbon
Ithtal 0xlde
Carbon
Car.bon

Carbon
Carbon
Carbon
Carbon
Carbon

Carbon
Carbon

rok
tok
glY
100k
ak
tr.7k
t&
,rv

H

tr{
tfl

H
H

$
lir
*w

H
H
*n
*!r

n28. ,rkn29 4Zr
R O 8.2k
nl &k
n2 22O

n r. ?€:ok
n lr l-rt

na6l 68k
M7 

"k

,-r.
.Sectlon 2tlL.79A/A



Cct. Value l}eecrlptlon
Ref.

Rat. fol, Racal lfinufacturer.
* $ Part tlo.

ohql

R5 [7r
Rl5 l}l
R7 10k
858 a2O
il+o ,,

BeBlators' - Cont'd.

Carbon
Carbon
Carbon
Carbon
Carbon

Carbon
Carbon
Carbon
Carbm
Carbotl

9[F-.4r5 Erle 16
9@t+lt Erle 15
904&ll7 Erle 16
9tr.t+27 Srie 15
9@:t+t Erle I
ggzt+Tl rlc 16
W\55 Erle 16
gre.t$L srle t6
9O2t+67 Erle 16
9o24t+7 Drle L6

9eltu Erle .15

9qzbrg grre 16.

9@\r, Erle 15
9tr.t+tt Erle 16
90498, Fctrto,tr ?2

goerSo Erle 8
90er8o &le I
goaiha hte l5
9@lrr8 Eric 15
9@\6i Erle 15

M+r, Erte 15
9er8o Erte 8
W\rj Erle 16
9E.hrL Brle 15
9Or098 Palnton 7]

90a&u Ele 16
9@t$7 Erle x5
90Al+21 Erle 16
9@t+15 &le 16
W\lS Erte 15

gO2l+U Erle.l5
gOAl+IL Erle 15
9024ll? Drle 16
9@459 Erie 15
W\tl &le 16

9@\\6 Er.le'15

Rllz lM
il+h ' lk
n4, l+70

Rl+6 ll?Ok
Rll? rok

R"A 
"KR,,B 
"KR5&A 
'.gkRrlrB 1.8k

85' hTok

R'6 4B
Rt6A lrhR57 lk
858 nk
n9 lk

+* ro
til 10.it{ 10
it{ l0
*t-, 10

fu10
flr 10

t[{ 10

tfl ro
tn 10

Rlr8. to
Rb9 z.ai<
nro 680
RSL no
Rr? 10k

Carbon
Carbon
Carbom
Carbon
Hlgh 8tab111ty

Carbon
CarDon
Carbon
Carbon
Carbon.

Carbon
Carbon
Carbon
Carbon .

flleh.Stabtltty

Carbon
Carbon
Carbon
Carbon
Carbon

Carbon
Cqrbon
Carbon
Carbon
Carbon

Carbon

10
10
10
to
,
10
to
10
10
10

10
r0
10
lo
,
10
10
10
10
10

10
ro
to
10
10

10

tt{

#
trt
fr{
"ti{

Iil
ttl

#

*

fr

il
s
tfl

t
ffi

10
4?ok
68
lk
rk

10
10
101i
2.214
220

n60
h5r
R6a
R6'
B6h

n65
n66
n6i
n68
n6g

R?0 8.ax

tlA.?g\/c

+t'

5'-2

Sectlon 2



Cet. Value Deserll*lon
Ref.

Bat. ltoI. Baca1 l,tanufacturer.
* $ part tlo,

ohEg

rrr 2.2k
n72 22t/.
w, e20k
ffil+ 15t
n?, 2.7k

Rqslstors - ConS'41..

Carbon
Carbon
Carbon
Hlgh Stablllty
Carbon

Carbon
Carbon
}Ileh StabllLty

9q2,+r9 Erle 16
90al+51 Erle 15
9@b63 Erle 16
9@-W palnton ?2
9@&Uo Erle 16

9O"4r, Erle 16
9oaYl Erle 8
W7@, Palnton ?2

W27@, Palnton 'i2
90el+l+? Erle 16
90al+t+9 Erlc 16
W\fi Brte L6
9@!rt Erre 16

g@l+zj Erte 16
9@t+67 Erle 16
9ce42o Erle 16
W\rL Erte 15
gCE;fit Palnton ?2

9@W7 Erte 15
9c2\5, Erle 16
9@f11 Erle 16
W\2, Erle 16
9Uz\51 Erie 16

9L18a5 Electrosll In5
gvatl.6, Erle t5
9@42? Erle 16
9e455 Brle 16
9s2\59 Erle 16

902\67 Erie 16
90eb55 Erle L6
9o6for $lelwyn AtgXt5
902rl1, Erle 15
9oz+t+9 Erte 16

tilrct+r 10
t+{ 10rir{ 5
tfl r0

in 10
t4 f,o
*il5

ffi6 Ik
R77 8.2k
MA roo

R8r I00
R82 10k
n8, lrk
REt 11R8, 10

886 r5o
n8Z l+?ox
R88 56
R89 4?o
R90 1I

891 rok
89, lt?tt
Fql+ 10
n95 150
895 

"k
ag8 22ok
899 *o
R100 l[?k
nrcL 100k

R1O2 l+7or
R10, lt?r
Bloh 2.5k
Rro, 680
8105 15k

tu.tg tlc

Hlelt Stabtl:loy
Carbon
0arbon
Carbon
Carbon

Carbon
Carbon
Carbon
Carbon
Hlgh Stablll,ty

Carbon
Carbon
Carbon
Carbon
Carbon

l&tal Ocldle
Carbon
Carbon
Carbon
Carbon

Carbon
Carbon
Wtrewound
Carbon
Carbon

+iljtr, 10
tfl ro
ffl 10
fir 10

tnrc
tfl 10

tnI0frJ 10
fn,
iry ro
fi{ ro
tH 10

t{r 10
t+, 10

*il,fir ro
tfl Io
+il 10
tr{ 10

t{ ro
frr 1o

?t{,
til I0t+r rc

,rk

,-1
Sectlon 2



Cct.
Ref,.

Velue Deecrlptlon ntt. Racal l,hnuf,ecturer.
Part lfio.

toI.
t$

$
t{t
t{,
tfl

H
$
tr{

illil
irr
trf

H
tn

s
+rt
trf
in
+rt
fr{

$
tU
*t{
l+t

*+I
l*t
fir
drr
*rf

*+t

0frrng

10
100k
68
IK
}k

lk
IrZo
1k
4?k
10

l+.7k
8a
r8o
&k
lM

EK
68tc
68r
,rk
5.6

Besletors - Cont rd.
#

RlIL
nu2
R11'
R11'
qu6

nu7
RIIS
8119
8120
8121

R72P,
Rt2'
R12&.
nt25
nra5

nlfl
nroS
BI09
nu0
RlLoA

nu8
R]6'
Bu?A
alr1
R152

81"
nxrl+
RL,'
n116
a1r7

nrrS
RXr9
n1l+1
Blh'
nr44

9@l+tX
w\rg
9@42L
W\55
9@\r5

9@\r,
gm.\rt
w\ls
9e.\55
9@l+11

9cn\y
9@r+rl
9@178w\r,
w\rI
gm\\5
g@t+*,
902l}e6
gse,4,t
9el+Zr

g0at+lr
w\57
w457
g@rb
90r116

w\r,
9a;.t+61
W,+21
9@l+rL
9@r7'

wr1,
9@rT8
g@\21
902r+r9
90ar66

9e5?8

Erle 15
&le 16
Erle 16
Erle 16
EYle 16

Erle 16
Erle 16
Erle 16
Erle 16
Erle. 16

Erle 16
Erle 16
Erle 8
&1e L6
Erte l5

Erle 16
Erle 15
Erlc 1.6
rble 16
Erte 16

Erte 16
Erte L6
Erte 16
Erle 8
Btrrton 7]

Erte 15
Erie L6
Err.e 16
Erle'L6
f,tle 8

Eble I
Erle I
Erle L5
Erie 8
&1e I
ErX.e 8

2.2k
?.2k
22}.
,1\
68r

680
720]f,
220
?,2}r
8.2k

8.2k
&k
68
2.2k
2,2k

&k

10
lo
lo
10
10

10
10
10
10
Lo

10
Lo
10
10
10

10
lo
10
10
10

10
10
10
10
5

10
10
10
LO
10

10
to
10
lo
10

LO

Carbon
Carbon
Carbon
Carbon
Carbon

Carbon
Carbon
Carbon
Carbon
Carbon

Carbur
Carbon
Ca:r,bon
Carbon
Csrbon

Carbon
Carbon
Caibon
Cerbon
Carbon

Carbon
Carbon
Cerbon
Carbon
HLgh SttablLlty

Carbon
Carbon
Carbon
Carbon
Carbon

Carbon
Carbon
Cailon
Carbon
Carbon

CarbonRllt,

, -4
Sectlon 2trt..tgtiO



Cct. Value Descrtptton
Bef.

Rat. Toi.*$ Raca1 lilenrrfaetuter.
Part l.ls.

Ohttrs Eesletors - Cont'd.

I.O
Lo
10
TO

10

10
10
10
10
10

IO
10
10
5
10

]o
10
10
10
10

10
10
10
I0
lo

10
5
5'10
,

,,
m
IO
to
5

-Fr

fr
fw
tw

H
*lr

fiI

#
trrlI.rt{
*rr

-u1u

fw
frr
trr
tw

{r
#.*

il;
+w

4.rw
t*r.ci
Elt

nr57 l00k
n158 &?r
rurg 68r
RI61 lk
n$, leo

B$l+ \7
n$, loo
nr66 z.ak
816? lrok
nr68 zzh

BL69 27v'
Rl?t r00k
81?2 r.Cok
R1?ll 

',{817' 220k

er77 68L
nry8 22
81?g 6gk
BlBo aak
nrSr 8.ax

nr&6 68k
nllr? 4.Th
nI+8 aao
n149 22k
nlr] l}l

R15e U{
n15' ]k
R15l+ IOk
nIr, lok
8116 10k

nr8a 4zo
RIB lk
818!+ loo
ir8, 68

. xt85 a.ak

go2rE+

9O2t+\'
9q2\27
9el+rI
9@t+lt

9@\7L
9cE\15
9@r7\
9cE\\1
90eh4?

9ve+59
9@r&,ge\lt'
901856
9@r5L

9021119
gCAbz'
903l[r9
yJzrw
90elt51

9@r?9
gsa}Bf,
wr?fi
9)ell?1
9@.,{,63

9rP.t+57
9or816
go4?o
9@r?8
9@7r+8

9or8[8
9a2r62
go25ro
gtr.t|€J.
wfie

Erte B
Erte 16
Erle 16
Erte 16
Erie L5

Erie 16
Erle i6
Erle B
Erle 16
Erle 16

Erle 16
Erte 8
Brle 16
l'ainton )0JA
Erle 8

Erie 16
Erle 16
f,rte 16
Erte 8
Erta 16

Brle 8
Erle 8
Erle I
Erle 16
Erle L6

Erle 16
Fainton )0lA
Painton ?2
Erle 8
Patnton 12

?alntcn 5OL{
Erle 8
Erle I
Erle i6
Palnton ?2

Carbon
Carbon
Carbon
Carbon
Carbon

Carbon
Carbon
Carbon
Ca:rbon
Carbon

Carbon
Ca::boa
Ca::bon
I{l.revound

. Carbon

Carbon
Csrbon
Carbon
Carbn
Carbon.

Carbon
Carbon
Carbon
Carbon
(arbon

Carbon
I{lregound
illgh StablJ.tty
Carbon
Hlgh Stebtllty

WlrerOund
Carbon
Cerbon
Carbon
Ht6h Stabll,ttr

l+.5}I

la
]-t''
2',t
'$rr

*w

5-'
SectLclr ?tr,..79A/c



Cct. VaLue Deecrll*lon
'Ref .

Bat. ToI. Racal lh,nufacturer.
* $ Pert No.

Resr.store - Cont'd.

R18T 680
n188 ,ro
R189 18o
n190 lk
R19L 56k

n192 lr?or
alg) 2;2k
itlgll 68Ok
R195 1r0k
ntg6. lro

n19Z lk
R198 l*7o

Cirbon
Carbon
Carbon
Carbon
Carbon

Carbon
Carbon
Carbon
Carbon
Wireuound

Carbon
Carbqn

Carbon
Carbon
Carbon
Carbon
!{lrewound

Wtrerotutd
Wlrewound

g@t+r,
W}t+ag
!PJ+26
902\r,
9o2\56

9@\67
w2\19
gozt+69

9crzt+67
goTi+L

9e4r5
g@t+rl

gcet+1g

!tr.t+6,
9qzr+rg
w46,
905118

ir{ 10

tH 10
:r.ttl 10
tr, r.o'
tu 10

tt{ 10
til 10
f+, 1o
*fl 106ry5
+fl 10
+rl 10

tnrctr{ 10
ttl 10
fil ro

]fr} 100k
tRa 220k
2R] l@k
2R2 ?l:0k
BVl lk

RVz 25k
Br, Loo

550v 2
,oo1, 20
,50It 20

cL
e2
c,
Cl+

ci

c6
c7
c8
c9
s10

Erte 16
Erle 16
Erle 16
Erte 16
Erte 16

Erte 16
Erle '16

Erle 16
Erle t6
l{elryn lll
Erle 16
Erle 16

hle 15
Erle 16
Erle L6.
Erle 16
Colvern Clfrfi?.J-l/n

RacaL Asfif5r?l
Race"L A${lltrz0A

If CAPACITqRS

1-lop Varlable
,-1W Yarlable
,-r}p Varlable
,-r0p Varlable
}-rW Varlable

,-r}p Varlab1e
68.5p Varlable
lCOp Mtca
.OL Paper

10008 CeranLc

va. 79A/G

9oo1r4
9OOlrl+
goolll+
gooi:l+
g0orrlr

9o0134
t727\
go2151
9errt
9A2122

!'lrrIlard E-l8?5
ltuIlard'E'lffi
l,trrllard E?8?6
lrtrllard EfIE?5
ltullard Effi6

Mullard n?8?6
Wlngrove Bogers C28-21+l'
Johnson lhthey C22F
Hr:nts HFI/Bl,t 21k
Erle I95ob8UD

5-6
Sectton 2



Cct. Value Descrll*Lon
Bgf .

Bat. !tol. traca1 lhnufacturer.
* * ?azt IIo.

lE Caoacltorg - Contrd.

-

CIL l0r@Op Ceranlc
Ctz ,Op Varlable
Cl, 220p ltllca
Clll 8.ap CeranLc
c15 ,-rW Varlablc

cl6 moop Cerantc
CI? ln00p Ceraulc
c].8 l+?Op I'Bca
C19 Xl.5p VariabLe
C20 IOOOp Cerantc

&l O.Ol Palrr
@2 24 ltllca
@, 15p lrllca
CAI+ nW . ltlca
e, 0.01 Pilrr

ffi 0.01 Paper
CZT lOD Ceraqlc
c128 10op tdtca
C29 0.005 Paper
CrO 220Op Ceraulc

Crl fQOOp Ceraulc
cr? t+?p }tlca
W, [?p ]rllca
crh loogp Geraoic
cr1 12p Mlea

c16 o.0l Parpr
crT 0.0, Paper
CrB 12 Electrolytls
C19 0.0I Palnr
cLo 0,01 Palrr

s4r o.25
Clt2 lqp !'Ilca
c4, o.o1 Paper
Cltk 8.2p 'Ceranlc
cl[5 68p ]'Ilca

lJOv 2A

15w 2
?rw hr

,rov &
1',w 20
,ro\, 2

710t 20

5001, 20
,5w 2
)jW tlpF 9@11+I Johnson !,trthcy C22F

g@t \ Erte KJ5oa-7zw/PLtsl
905088 wlngrore Rogers'c$cr-,hz/o\
9q2169 Johnson lihthey C?2F
wzo76 L.E.M.rlotrlro
sOlrl+ !'nrllard tr,7876

9q2722 Erle xo5oo8lAO
9@r& Erre I95@8r"AD
berzr Johnson r&they c22ll
90608? lllngroue Rogers cSob/lgr.
w)22 Erle to5oo8rAD

Wrfi Eurte W/we:e
9@Il+, Johnson !.lrthey CZ?F

9@t69 Johnson l&they @2Fgerr, Ilunts l{9|/alarr

W.r1, Bunta W/walx
900168 Erle Plool(g@'$t Johnaon Mrthcy C22Fgmrre llunts wrla}am
!@.726 1,.9.9.)1OK

gtr.tgP Erxe tg5Oo8leo

9CP.t51 Johr.gon trtthey C22F
9@1,€, Erle K35008]AD

g@rfi llurts ttYr/EU',2u(
9cp,28 ltunta I{9rflB},*gKgcf:.lz Dubllter bnSrt+o
g@rfi Hunts r$lfPvatxgerfi llunis Il|9?/Bl€lf,

goll+re DublJ.ler EIL46
9fflr? Johnson l.taiheir C22Fg@rfi H'rrrts ri9?irl{z1K
9@010 L.B.M.,10}rlro
WrT s.r.c. Lib/w^/iz

,rW 2 . 9@,Li, Johnson l&they C22B,rw 2
15w 20
,rw *&rF ' 9@Lr9 Johnson !,htheY C22P

,5w 2
,oot, 20

500v 20
Trov ,
750v 2
5oov e0
,rw 20

,5w 20

Soor 20zrw 20
25W
500v 20
,00v I

1000v 20
,rov 2
,00v 20
?5u1t for
,50v 2

,-7
Sectton 2yt ,7*/c



Cct. Value Descrlptton
Rei.

To1. RacaL lrhnufacturer
* * Part t{o.

Rat.

.uI Caracitore - Coutrd.

Cl+6 2-8p Variable
c4? 68.5p Varlable
ch8 100op Ceranlc
clrg 100Op Ceramtc'C5O 0,O1 Paper

C51 L000p Paper-2 O.01 PaDer
ut) 0.01 Paper
c5h ISop l{tcl
Cr5 24 !,Bea

cr6 r2o! utca
CrT 1000p Ccrap,rc
C58 o.01 Paper
Crg 0,Ol Paper
c6o 10o Electrolytlc

c61 l}?op
c62 0.01
c6l_ 1o0o!
c64 59008c6, 0.0r

c66 15op
c67 z-Bp

) looop
c70 ?€lop
C?;.. rop

ltEca
Paper
Cerantc
Itllca
hper

It[fca
Varlable
Ceranlc
lllca
I'Ilca

Paper
Paper
l.Ilca
Paper
Paper

Mlca
Mlca
Paper
Paper
Varlable

0.o1
0.01
lrp
0.0r
o.o1

82p
8.ap
0.01
0.or
2-8p

Itrllard glffi
Wingrove Bogers C28-2h1
Brle E,008].eD
Erle ff55008l40
Ilr.rnts W/$,*lX
Erle Ig5008rlAD
Ilunts W/*AM
Hnnta W/gtDtX.
Jobnson l,bthey C22F
Johnson l,Lthey C22F

Johnson l,bthey C22F
Erte E5008IAI)
Hunte W/nelJ.
Ilrmts W'/*eX
Hrrnts At{ lt}zVAOO

20
20
?o

?a
20
20
2
2

15ov
,50v
a50v

,5ov 2
15AV '20
500v 20

'Er tf&

,5w
'50w
5oov
11ov
,rov

,5w
50ol/
55w
2001I
50ol,

lrw
'15w
,rov
,rw
500v
,oov
,5ov
,00t,
2rov

,50v
,5av
250V
,olv

9o1lr89
1727t+
9@)22
9q2122
9O2r2,+.

9sa4,
9@135wrfi
9q2165
9o21lr5

gs21s,
wln,
gqzrfi
902113
9Lr6T5

c72
CT'
cib
vt,
c76

c'17
c78,
c7g
c80
c81

?
20
?o
2
20

2

20
2
2

20
a0
2
20
20

2
2
2A
20

9eI?1 . Johngon l,bthey C22F
9qarr, .Iltmte W/*?,Lx.
9m122 Erle I95o081AD
9}22dl Jo,hneon l,hthey C22Fg@rfi Hrrnts I{YI/EaIX

go6at+f Johneon ththey C22F
901h89 !tuLlarrt rf8lllg@ln L.E.M.rloK .'
W2].69 Johnson lrbthey C22F
g@LrT Johneon lththey C?2F

g@rfi llunte uYl/.EaIx
9qzrfi Hunts lq/9[lB,?JJt
902lbl Johneon l.trthey C22F
9o2r1, Hunte W/$IQ]J.
9g252t+ Hunts W/Wlx
9OZf:59 Johnson lihthey C22F
905589 Johnson !'!athey C22F
9@r2t+ Hr[rts W/tuLrK
9o2r;F Hwrts W/rf{'QLK
901489 t{u-Ilard WglS

,-8
Sectlon 2t1A. 79 

^/c



Cct. YaIue Descrtptlon
8ef.

Rat . To1. Bacal l,tanufacturer.
*, * Part No.

c8? ,-roec88 22oB
c8g looop
c9o 2?ge
C9l- ].00op

XE CaPacjltore - Qonlrit.

C82 ll.?p Cerantc
C8] o.ol Paper
c84 0.01 Paper
C85 22W I'Ilca
c86 27B I'tlca

r,.E,M.rloPloo
Hwrts W/lllurr
t{unts W/fr'Ql6
Johnson !&they C22F
Johnson-lhthey C22F

Wlngiove RogerE crl-0v1
Johnson labhey C22F
Johnson l{athey C22F.
Johnson Uathey C22F
Johnson tlathey C22F

l.E.u. ,}of
Johnson l,tathey C22F
Johnaon !{athey C22F
Johnson !,bthey C22F
&te r956sgt1P

Erlc Er008lAD
Ilnnte W/*2X
Dubl1ter m5140
Erle l950OBl.Ao
E"re [rroo8lAD

Hrrnts I.J91/$Afx
Erle ErciEu.D
Johnson l&they C22F
Johneon ihthey C22F
Hrrnts W/W@.1Jf.

Drre Krroo8xtD
Johnson l8they C22f
Johnson l&they C22F
Erte 850081AD
Johnson Mrthey C?2F

Wlngrove Bogers 515-li/L
Wlngrove Rogers C28-11+-l
L.E.14.rIoMr0
Johnson t'bthey C22F
Hnnts W/wtlx

vdrlable
Mlca
ldlea
ldtca
I'lica

.1t2
20
20
4
2

2
2
2
2

20
2
2
2
20

20
eo

J
5

2A
,
2
2
20

2
2
5
tlp

55w
,50v
75av
55w

?r0r,
25w
500v
55w
,rov

902001
9@r2t+
902113
9@169
9s2t\7

gcel+yz
9@t69
9@185
9ril69
9@L8'

9@1,e,
90EJ59
9@169
9o2185
9@1?2

wt22wrrl
9061I2
g@JA.
9@1*2'

w2rr3
902t32,
9@18t
90a18,

.g@rfl
w21,€,
9@Lfi' 
9@L51
9021g2,
9V21. 9

90ilI9D
goSrog
9q2O'I4
9c2169
9C2r?.t+

C9 100Op Ceranlc
c9, 8aB lEca
cgl{ *gp !H.ca
W5 10oqp Mtca
6 100Op Cerautc

C97 l00qp Ceranl,e
C98 o.o1 Falrr
W J2 ElectrolyEl.e
C10O 1000p Ceranlc
ClOl 100Op Ceramlc

CL@ 0.01 Faper
C10, 10O0p Ceranlc
clol+ J.0008 l'Ilca
C10, 1000p l.tlca
c105 o.oL Paper

ClgI 100Op Ceraulc
clo8 l+?p l.'ttca
C1o9 4?p l'uca
C110 I000D Ceramlc.
CIII l2p lt{lca

C112 I-lOp Vsrlable
C11, 18.?p Vartable
GI}l; 5.6p Ceramlc
Cll, 22gp 16ca
C'It6 O.Ot Pa1rcr

55w
55or
35av
lJw
,rw
,rw
50o'/
250V
,ro,
,rw
5oor
,'aY
15ov
)5ov
,00v

,ro,
15w
55ov
)5ov
)5or

rSov *+p
150v 2
250V 20

5-9
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Cct. Value DescrlBtlon
Ref.

Rat,. [p]. 'Raca] lfinufacturer.
*,$ Part No.

"uI

c117 0.01
c11.8 8.eB
C119 l.000p
c120 0,01
C121 1000!

CJ22 100Op
nZ25 L000p
,zl+ 22Op

c12' 1000p
c126 .\7p

cW 10gP

cl28 ,0e
C129 lOoop
clro 100op
ct e o.or

Capacttore - Conttd.

Paper
CeramLc
Ceramlc
Palnr
Ceramlc

I'Ilce
"cero.atc
Itllca
Ceramlc
Ceranlc

Varlable

Yarlable
Cerarnlc
Ceramle
Palrr

Electrolgrtlc
Paper
Mlca
l,I1ca
ll.ea

Paper
Bo\rester
Papcr
PaBer
laper

Varlable
!,lLca
f,gpn{g
l,&ca
Mlca

!H.ca
Ceranic
Ceramlc
li[lea
Paper

*h
20
20
20

2
20
2
20
2

25
2
2.
2

2A
10
25
2'
20

clfi
clrll
clr,
ctT
c1r8

2
20
2
2

2
20
*hF
2
20

,rov 20
]5orr 20
zroY 20

2rov
Trov
11ov
500v
35ov

15ov
31w
15ov
55w
75o\r

,oov
15ov
55av
55ov
,5ov

,oo1t
150v
15ov
250V
210v

15w
15ov
15ov
55ov

35ov
,rw
750v
,50v
25OV

9u2r2\
9@0ro
9@)22
9qlrfi
9e,122

9A2L8i
9@1n
goa$9
:)@li?
90Ol9rr

9cnl'91

.w5r,
9@)22
9@122
9s2r2\

Hnnts W/$&rK
L.E.M,,10M5O
Brle r95OO8lrO
Hwrts lly//Ble1K
Erie KJ5oOSleo

Johnson t'fathey C22F
Erle lg5OO8leD
Johnson lvhthey C22F
Erle FS50081AD
L,.E.M.5IOM5O

lllngrove Rogdre C1501-10/
olz/stF
Oxley A7/ro
Eble K55008leo
Erte S5ooSlAD
Hrxrts W/ItW>x

2
o.05
55op
10Op
10OB

clrg o.01'1hl .,+7

-rl+2 O.l,
C11+, o.o1
c14l+ O.oI

Cll+, rrOp
cllrS 100p
c14? looop
c14B ,r\
cll+9 lr?p

C15i rSoB
cLrz' looqB
cL51 !.7p
Clri+ looop
cL55 o.O1

5-10
Section 2

91501, Dublller tRr5o,grartb Hunts td+g/s:Ur
9@L79
9@16I
9e$1

9@5r'
g$glt
9@ro5
9ffl124
9@rr2\

905089
9@,L62
*2122
W\9
g[P.L'S

902L67
ye)22
*as7
9oar.85
goeiet+

.Iohnenu lththey C22I'
Johneon I'hthey C22F
rlohnson lbthey C22F

Hunte W|/31ttQtX
tltme Tropyfol il .r
Hunts wlg/nloor
Hunts w91/Bl.[rrK
Hunts t{91/B.fIrK

,'
lllngrove Rogers C8O2-r7 /OL'
Johnson l,tathoy C22F
Erte E5ooSLAD
Johnson Mathey C22F
Johnson lhthey C22F

Johnson l4athey C22F
Erle lg,OO8l"AD
L.E.M,rl-OPloO
Johnson lathey C22F
Iiunts tDT/aM]]X

tr6.IgA/o



Cct. Value Descrlption
Ref.

Rat. To1. Racal l'lanufacturer.
x $ Part lto.

2a
20
20
20
2A

2
20
20
20

2
2
20
2

Ih
tb
20
20
20

20
2'
*
20
2

2
20
*b
20

20
25

c18?
c188
c$9
c19o
ct%

st
c1r6 .01
cLrT 1000!
c158 .01
crr9 .01-
c151 ,O1

g@32\
9eJ22
gtrlr}t+
9@r2\
9qzrfi

goa$1
WA
g@rfi
wrfi

go]tfi1
9@tt+9
9@r71wrt,
9@151

goaoL,
9O2Ot+,
w\n.
wJE.
g@rfi

w2r1,
9@ro5
w455wrfi
90e1[5

goa*:
w)4,
90e111
900081t
9[Er20

g@rfi
9ffira6
9$o15

9L567l

CL62 68Op lrllca
CL6, J.oOOp Ceramtc
C]'6h .01 paper
C165 ..0J Paper
9165 eJ.?.p:€, Oanged Varlabl.e

c$8 6p
c169 11p
CI71 ltTO!
cl72 .01
c1?, locp

cHIl f0p
cL15 10p
ct76 rcoop
cI77 lo0oB
0r?9 .01

crSr .01
ct82 0.1
ct8] .o1
cf8l+ .01
c186 ab

?2P
100Op
15p
,2
1

Capacitors - Cont'd.

Paper 25OV
Ceranlc 55OV
Paper 250V
Paper 250V
Paper 50OV

,50v
55ov
5oo1t
500v

TrUmer
liEca
!0.ca
Faper
l,tlca

Ceramlc
Ceranlc
Ceranlc
Cerasrtc
Paper

Paper
Faper
Paper
Paper
Mlca

l,I1ca
Ceranlc
tllea
ELectrolyble
Paper

Paper
Paper
Electrolytlc
E1ectro1ytlc
E3.ectroJ.ytic

55w
15ov

'oov,rw
7rw
lrov
,5w
15w

'00v
5oov
15ot'

' 5001t
,oov
55or

)5ov
55ov

'5ut15ov
15w

,00v
Iro\r
,oov

(Part of C19o)
5o/arov

Hnnts W/B\f,rK
Erle loroo8LAn
Hnnte W /Bterr
Hunts wn/BIerK
Hnnts W/*eX
Johnson !6they C22l'
Erle tg5O08uD
Hunte W/marX
Hrrnts I,197/BI'21K
Racal ADlrIl5]

!,trllard tC0Ul-EA/68
Johneon lbthey C22F
Johnson l,bthey C22l
Hrrcrte W/WA
Johneon !.b,they C22F

L.E.M,r10P100
t.E.!,t.rroPloo
Erle re5008![D
ErXe fr5008LdD
Hnnte W/WA)r.

llrante I.t97/3Ie1I(
HrrntE lJl+g/BroOK
Hr.nrte W'/B\aLK.
Huncs W/NALK
Johnson !,hthey C22F

JohnEon l,hthey C22f'
Erte lg5oc8tqo
Johnson l&they C22F
Plessey cE818/1
Hunts wb9/B5i5r

Iiunt6 W7 /IxA:rK
Hnnts w[g/BrotK
Dubil,ler ERI5O5

Dublller SCIlJliii

ct9, .01
Crgt+ ,25
c195 2
cL96 12
ct97 5a

5.LL
Sectton 2urr.t$/c



Cct. Value DescrlptLoa
Ref.

nat. To1.
r* Racal l,bnufrcturer.

Par-b I{o.

uf

c198 100
cL99 .O1
C20L 10O0p
c2v2 .o,
c?0, I000P

C20l+ .O1
c2o5 .01.
-?06 8ap
-2Vf .1
c208 .o1

c2o9 ,o1
c211 100
cuz 68op
c2I' I
c21ll ?]?p

czr, .O1
C216 l0oop
c2L7 Loop
c2l8 rrqp
c219 I50p

CaracLtors - Cont rd.

Electro\ytlc
Paper
Cerantc
Paper
Ceranlc

Paper
Palnr
!Bca
Paper
Palnr

Paper
Electrolyttc
Mloa
Paper
Part of Cl65

Paper
Ceramlc
lllca
!8ca
Mlca

!6.ca
ItBca
Paper
Ccranlc
Ceramlc

Electrolytl.c
Paper
Ceranlc
Ceramlc
trlroer

Ceranlc
Ceranlc
?alnr
!,ll.ca
l,llca

,0v
5oov
15w
35w
75ov

50w
Sootl
55w
15Ov
5OOrt

,001t

)5ov
150V

?rov 5
75w.5
25W 20
,5w tlpF
15cf,1 t2pr

Hunts L17/J-l,E-Fel4T
Hnnts W /Wr2r*
Erle l950o81AD
Hunts t{trg/BrllK
Erre E5obSleo

Hwrts W/.frtr'3:X.
Hnnts W/fi@.Is.
Johnson l,hthey C22F
Hrents wt+g/g:oor
Hr[lte l{yJ/I[ElK

Hrtrnte W/*QX
Hrurts t,7/].-ttW)+79
Johnson !,hthey 622F
Hturte rt+g/BrorK 

.

Hnnte W/nA:x
Erle I95008IAD
Jolrnson lththey C22F
Johnson lAthey Cf28
Johneon lihthey C22F

Johnson ldathey @28
Johnson l,lathey C?2F
fiwrte rtYT/fiiDLX.
,Iohnaon lhthey WF
Johneon !,!rthey C22F

DubllLer m)5O,
Hunte.$gl/nam
Erle 7r0o12BD
Erle 75O0123D
ls'l.ngrore Sogers C52-01

Erle PIOOK
Erle P1OOK

Hunts W/B ,*.
Johnson l,tatheY C22F
Johneon l,lrthey C22f

c?2L 129!
CnA rcOe
e2, .01

?21+ 4Tp
c22' ?9lop

cD't 2
cag .ol.
ert .01
c2r2 .0L
czr, rop

czr\ lop
c2r5 lop
c?r6 .01
c237 l+?P

cl)g loop

?o
20
25
2A

20
20
2
25
20

20

2
20

50ov 20
150v 20
Jsw z
55ov 2
}rov 2

55w 2
150v 2
5001t 20
150V 2
,rov 2

50w
5OOr 20
,rov 2a
15w 2a

9w5c6
gozrfi
9uatza
9ozrrs
902J22

%zrfi
9a2511
9@t 9
9uap5
9uz)51

wrn
900506
9@$1
9qzrw

9ua551
90412:
9s236].
9[P-L65
9@J6'

w2L6'
w2L6L
gozrfi
9O2t 

'9@1s9

9t60$
g@rfi
gora]tr/4.

9V2Lr\
9o0t+9J.

900168
900r68
9v2r2t+
9a1eue
9o8rre

5-t2
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Cct. Value Descriptlon
Ref .

Rat. ToL.
4

BacaL lhnuf,acturer.
Part No

-U[ CaPacltof_s. - Cont_311..

tpr
*Lfi
2

2

C2r9 L75p l,llca
c241 

'ooP 
l,tlca

@t+2 llp l{lca
@.r+, 1.5-I8p [rlmer
czlr[ looop I'ttca

2

c,

2

2

2

CIe,c, ].5-18p frtmer
@46 ,yp l4lca
e\7 I.5-18p frlmer
Ca,+$ ,gfp l,ilca
c249 100op Mica

C25L 1.5-18p frlrer
C2r2 *p ldlcp
Czr, 1.5-18p Trlrmer
c25\ 

"9 
Mrca

C25, 1.5-18B Trlmrer

.l{l.ca

Cerarntc
Cerarnic
Ceramlc
Cerantc

Ceraralc
Ceraulc
Ceranlc
Paper
Paper

,5f/v
350V
35ov
1000v
,rw
1000v
55ov
]000v
5rov
55w

1000v
15w
1000r,
55w
r.000v

,rw
15w
75w

,opv
,,61
55w
,rotl

35w
,5av
,50v
,00v
1:ov

)5crv
75sv
750v
75w
35av

gvl8\5
91O801+
9@Ih9
goohar
ge$,
goobatr

9@L5L
90OIt2l+
904151
9se$5

90ol+eb
9@11+5
90ol+24
goa1l9
goot+a4

904119
9@)A,
9[r/166
90Lo'2
90105e

901052g@fi'
9@)A,
9@122
9@)2.

9@U2
9qa.u
902t22
9s2r1'
9023c6

9trJ22
9oor68
900158
900r68
9L'\'L

Johnson !,Iathdy 6?2F
Johnson !,tathey C22F
Johnson l,hthey C22F
oxley h]:'/Lr-z
Johneon lbthey C?2F

oxJ.ey AL5/Lr-z
Johneon libthey C22F
oxley AJjhl-z
Johnson l,tathey C22F
Johnson lththey C22f

Cxley *t5/tl-a
Johneon !,!ethey C?2F
oxley AL[/t -2
Johneon l&they C22F
oxley AL5/$-a

Johneon lhthey C22F
Erle tg5OO8lAD
L.E.M.r1orl50
Erle IfI5OK
ErIe M5OK

Erle !l'/5OK
Hrurts W/Wex.
Erle I95@8LeD
Erle l95odilD
Erte Ig5ooSlAD

Erte t950O8lAD
Erle rO5Oo8lAD
Erle l95oo8Uo
Hunts ID?/AMAUI
Hr.rnts W49/B5OIK

Erle KJ5@81AD
Erle PIOOK
Erle P]OOK
Erle PIOOK
Johnson l,lathey C22F

c256 31v
c?r'l looop
c258 2.7p
@59 rb.Tp
c26t rb.?n

2
20
r&rr
10
10

fo
20
20
2A
20

20
20
20
20
20

20'
5
5
,
*J.pF

|.P:62 14.70 Cerantc
tr6, 0.01 .Palnrcffi looop Ceramlc
c?fl, 100op ceramtc
C266'lOOOp 'ceranlc

e267 looop
ce68 10008
c?69 100op
cElJ. o.01
e€rlg O.25

C??, IO0Op Ceramlc
C27\ IOp Ceramic
C275 1op Ceramlc
C276 lop Ceramlc
C277 12p iltea

MA\79 A/G

5-13
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Cct. Value DescrlPtlon
Ref.

8et. ltol. Raeal lhnufacturer.
* fi Fart llo.

uI' Capaeltors - Cont'd.

c2?8 51p lvfl,ea
c279 168p Mlca
C28L r.5-18p |Irlmer
c282 

'9e 
Mlca

c28, I.5-18p rrlmr

C28l+ ,9p !{lca
n^85 1.5-$p Trlunrr
'-.",,5 1lp l,tlca
ca$t t.5-l8p Trl.mr
C288 lr.?p Ceramlc

garry- ll+.?p Ceraulc
C291 100Op . Ceraule
caYe I.r-1& Trlrer
c29, ,% ltil.ca

,5w
)5ot
1000v
11w
I000v

15w
1000v
,rolt
Lo00v

55w
1000v
,5w
1000v

7)ov
10001,

15ov
,50v
15ov

1000v
,rw
10001I
15w
10001,

,rw
Soov
50w
,ro!{

2rov
)jw
,5w
110.{
150v

2501'

905198
96L'+2
900tl24
9@t5L
9ooba4

g@,lrt
9OO[atr
9er49
gfOt+at+

9or05e

901012
9rE]22
g0Olazt+

9err1
9ool2l+

90alr1
g0obat+

90All|9
9n2-169
9@149

gOOt+at+

9@-J49
90Ol+21+

9@L,+9
g0obAlt

90411+1
901052
9@4,4
W2%
90a171

gqaBt+
w?52
wJn
w2122
ry101.

9O2r211

t2pF
crPF

2

2

2
2
2

2

2

2

2

10

10
20

2

*lpF
10
20
20
2

20
10
IO
20
25

20

Johnson !6they C22F
rlohnson l.hthey C22F
orley Arl/Lr-a
Johnson l-hthey C?2F
odey ALrhr-?

Johnson lhthey C22f
orLey l.rrhr-z
Johnson lhthey C22F
Oxrey Atrl]r-z
hte M5oK

Erle M5OX
Ete toroo8LAD
0x1eyA15/1]-e
Johnson I'hthey C?21
ocley AJjhr-2

Johnson Mrthey C22F
o:rley A],:r/]rr-2
.,Iotrneon l4athey C22F
Johnson lr[athey C22F
Johnson !,hthey C22f

otley AL1/L1-?
Johnson !,tathey C?2F
orLey A],:5/ir-z .,
ilohnson !,bthey C22I'
0xlcy NS/]J-?

Johnson l&they C22F
grte M5OK
Hunts th5lBd4,o7K
Hnnts l).ii*OlX
Johnaon l.tsthey C22f

Hunts :'/FfililarK
Erle KrSOOSI.AD
Brle 1g5OOB]AD
EYle (rrooSlAD
Hunts ilr9/3rooK

Hunts W|/Br'o:rK

c2g5
c296
czyl
c298
c299

czg\ f .5-l8p|lrlrer

,9p lrEca
1.r-18p [rlrer
llp l.fl.ca
22Og tllca
bp l.tlca

ClOl ].r-18P [rlrer
CrO? 1lp ltllca| , 1.5-18p Trlsrer
C2olt lrp l,llca
croS 1.5-l8P Trtmr
cr06 15p Mlca
crgl 14.?p Ceramlc
Cr08 o.I Paper
CrW 0.1 hper
CrlO llf0p ttlca

CiV O.Ol Ibper
C1i, 5O0OP Cerra'nLc
C51lt. l0OOp Ceramlc
C1],:5 IOOop Ceramlc
C516 0.1 PaPer

CiIg 0.01 PBPer

,-14
Sectlon 2
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Cct. Va1ue Descrlltlon
B6f .

nat. ltoI. Racal lhnufacturer.
*, * Fart t{o.

Ff EJneltols - Cont'tl.

Cr8O 220Op Ceramlc ]5ov 20 902126 Erte p)@8lAD

??p
5.6p
$oB
180p

IC1
LCz
Ic,
ICI+
IC5

rc5
tc?
tc8
teg
lCr0

lCIt
lCr2
lC1'
lc1[
lcIS

lC16
lC17
1cr8
IC19

?cl
2C2
2C'
2c4
2C5

t.5-11B 8rlroer
1.r-Lt! Trlmer
5.6p l,{li:a
I .?p l{lca
r.5-11p ?rtmer

1.5-]lp Trlm
100Op litlca
IOOOp lrttca
??p Cerauic
l@Op

X0O0p Mlca
8aB Mtca
8ep Mtca
f8p Ceraulc
18p CeranLc

Ceranlc
ldlca
Mlca
lillca

15w
' 

"$tmff$:'Iis
E[]ter

)5ov
fiw
15w
T5w
lrw

75w *pr?rw *pr

2
2
2
,
,

2
2
5
2

75ov ,
?5ov 4pr
,50v 2
,50v 2

r*p
+fo

750v
75w

9c6i27t,
9c6,2T\
902s1'\
902007
*6ttt+

9o6nt+
9o218'
go2r8,
goa08,
90a$,

goa$,
gset g
9@Lr9
904d,
goaoE

Erte 51162
&le 31162
L.E.U.r10ilP0
L.E.U.,1O!IPo
ErLe JL75Z

Erle ]1J62
Johnsor ththey @F
Jobneon lBthey C2F
L.E.U.rlolffro
.Iohnson l,btbey C22F

Johnson l.hthey C22F
Joh$son l&they C22F
Johneon !,lthey C22F
L.E.U.rlOMrO
r,.E.u.rloM5o

Erle ]LL5Z
Erle ]1162
t.E.u.r10l{Po
t.E.!,l.rlOltPO
Erle J1162

9O2O8' L.E.U.rlOMrO
9e974 L.E,lt.rloilPo
9o1167 Jc'.neon t{athey C22P
9@-16T Johneon l4aihey C2?F

1'.)-rrp Trtrer1
I.5-1.1p Trlrer I SulErsededt
5.6p l,llca |by u.s.B.
4.?p ![lca I ruter
1.!-11p TrlroerJ

Er

r

*6qt+
gO6?I,t+

902t7l{
gg2odI
wal.l\

MA.79^/c
5-t5
Sectlon 2



Cct.
Ref.

Value Descrtptton Bat. lfo]..
**.

Bacal lbnufaeturer.
Part I{o.

2C6
zCT
2C8
2C9
2C10

tctl
2C12
zCL'
2C1[
2CL'

$ Canaeitorg - Contrda

1.r-11p Trlrrer
10o0p l{1ta I 15w 5
100Op l,tlca L50V 5Ep Cerantc I ISW ,
10oop lllca I '75w ,

hte lIt6Z
Johnson lhthey C*2I'
Johnson lrhthey @2F
t.E.u.rr0lrrro
Johnson !6they C22F

Johnaon I'bthey C22F
Johneon l0they CPF
Johnson l.bthey @21'
L.E.M.rloMro
Ir'8,!d.rlOMrO

L.E.M.rlorlro
Johnson l&they C22F
Johngon l,hthey C22F

w6a?+
Fe$5
9o218'
90208,
9o218'

9A2t85
9@L59
9oe1r9
go2o8,
90208,

goao85
w2L67
9a2157

N)6
?f,,L?
2C18

10O0p }Oea L,W 5
8ap IEca I Sulnrseded )5ov ,ffi Hlil*" l}{'f;:''' {7Y, iI8B Cerantc I l>W 5

2"8 Cerantc I ?5o, ,
18qp Ceramlc I f:W 5
18oe cerantcJ ,rw 5

rnp.rproRs

Cotl. Xlal Anode (:UC/s)
Coll Assenb\y
Reactaace Yalve Grld
ColI Assenbly
lfransforrnr Aaeemb\r

Coll Assenbly
Choke
Doubler Coll Asseurtly (lOtit/s)
Cotl Aaeemb\y
ldlxer Coll Assenbly (1.6 Wl")

liflxer Anode llt.S ]e/a)
Balanced l,todulator Coll (UA.79G)
Balanced l{odulator Co1l (MA.79A)

I,1
w
L'
T6
L'I

ffi
L10
r1,
tlll
rt5

Bacal AALf68
Racal AA145?1
Racal .eA1l+6?0
Raca1 AA160,
Raeal E[ll+8r9

Racal BeIr161
nacal 4D169&l
Racal BNtll6?t
Racal AAll+gtg
8aca1 8A111576

Racal AAI+'16,
Raca] lA22Lo9
Racal BAll+5?3

I,T7
r18'
L18

5-16
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Cct. Value Deecrlptlon
Ref.

nat. lfol. Bacal lhnufaeturbr.
* $ hrt lfo.

r19
t20
I2l,
t2,
Ial+

tfi
t*
L"
Lr6
L'?

rr8
\D9
rlr
thz
*l
IJ&
I}5
t-hs
rl7
il+8

T,5
Ie8
wg
L51
L'2

*g
L51
1,52

'E'L5/{.

Indlctors- -.9o9! rd,.

Key VaIIre Ande ColL Aseernbly (1.61.e/e)
ColJ. Aaeembly
Aqr].lfler Anode (ll.> !&/s)
Taplrd tuiode CoLL (r7.5 tn/al
ColI AesenbJy

Doubler Coll Assernbly {1.O.2 lr*/el
Col1 Asaenbly
Coll Asaenbly
Coll Aseenbly (1O ke/e)
V.F.O. Anode Co1I AaaenbJy

Coll Aaeembly
I,{lxer Col} Aeeeubly (U.6 W/"'l
Choke
ColI - CaLtbrator (fm Xc/e)
Co1l Assenbly

Ctroke D.C. Res. IOOobns
R.f. co1J' Aeeenbly (f.r-, tf.lel
R.t'. CoiJ. Assenbly (1-6 rc/al
R.P. Col1 Aeeeubly (6-f2 lf.le\
B.F. ColI Aeseubly (12-20 rc/a)

B.F. ColI AseenbJy (aO-rO tu/al
ColI - Ca,llbratcn (lOO trc7s1
Choke
R.F. ColI Aeeenbly (t.>-l t!/e)
B.F. ColI AaeeubJy t.r-6 1g.l1'l

R.F. ColJ' Aesenbly (6-f2 Wlal
R.F. CoLI Assenbly (12-20 lh/s)
R.F. Coll Assenb\r (aO-p !!e/s)
Coll Assenbly (1.6 le/e)
CoLl AsseubLy (J..t+ Uela)

CotI Assenbly
Coll Aasenbly
Col). Assembly
ColJ- Assembly
CotJ- Assenb3.y

Bacal BA!+572
Beeal .[AIl+67f
Bacal A44755
Bacal rl/rtrl7e
Racal AAr5O,

Racal BNLI+6?5
Becal AAb759
Racal AA$819
Bacal B 16rr?
BacaL AnfZSo

,Hacal lJ.LrrTO
Racel BAt\677
Racal AD$9SI
Bacal l'A\777
Eacal BAr.7O98

hrrcko P.l+86
.8acal AAll+29,
Racal AAIb296
8Eca1 A l\4yl
Beal M1[298

Bacal A L\299
Eaca1 M \779
8acaL AD16987
nBcel AAll+295
Eaca1 M14296

Bacal AAll+297
Racal AAtl+298
Racal AA1ll299
Racal BAf.5r92
RacaL BA].;iST9

Raeal BI4rc8B
Racal gIl+1O89
Baca1 E1lilggl
BacaL AA4761
EacaL AA\?61

L"
$6
L57
L58
L5g

5-t7
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Cct. VaLue Descrr.Irtlon
Bef.

Rat. To1.
**

Racal tfrnufacturer.
Pdrt No.

t-60
fit
tf,a
$,
16l+

WL
vl2
w,
r?r
w5

w6w
utB
w9
18i

In9uctore - Cgnt'd.

CoiI Aseenb\y
ColI Asseubly
Filter (o-:o Ic/s)
Comoa rlth 162
Choke

Fllter Coll Assenb\y
Fllter
P[]ter
Choke
Ellter Coll Aseenbly

Itrarrcnlc Fllter
Comn rtth.L?l
Comn rlth L?I
Cmnon Ylth l.,?l
Comon r{lth t?I
Cmon rlth L?1.
ColI' Assenb\y
ColJ. Asaenbl.y
Coll AeecnbXy
Cotl Asaeab8

Coll Aasenbly
Coll Aeeeubly
Cmn Ylth 162
couron vLt;}l. t62
Comon rtth. I.l7}

Cotl. Aeeenbly
Coll Aeeenbly
Coll Aeaenbly
Coll Asaenb\y
Col1 Assenb$r

Coa:unon rtth 162
Comrpn dth 162
Common Ylth 162
Col1 Aesmbly
Co1l AeeembJy

Bacal
Bacal
Bacal

Bacat AD169B7

Racal AAL6SS
Racal AAll?60
Eacal A.[l+?60
Baca1 AD169SI
RaceL AAl|65,

nacir ADt+589

RacaL Bfl+109\
Bacal EItlOgO
EacaL ml$1091
Racal AA[761

RacaL AAl+?61
8aca1 AAI+6ra

Racat X'I41o9a
8aca1. AA476L
Racal AAI+761
Bacal j.Irl+6ra

Raeal A l+6ra

Racal AAI)761
Rasal AAI+?51

nA\6ra
M\6r2
mL585

L65'1r,6

67
ffi8
rj,g

taz
fi,
'8h
if,5
ffi6

w
i88
rf,9
rg7
Lgg

L9'
l,9l+
w5,
L#
w7

5-$
Sectiun 2;'r'1 . 7'r: ,f ,/C



. Cet. Deocrlptlon
Ref.

nat' To1.
*$

8aca1 !6nufacturer.
Fart ilo.

tD$
w
L100
IJOl
I,IO2

LIo,
Lr.04
IIJ
lra
2LI
?J2

Inductors - -Cont'-d,.

CotI Assenbly
ColI Aasembly
Coll Assedbfy
trLlter CoX,l Assenb\y
F1lter Coll.tsaeubly

Racel !.I;t+6r2
Racal. AA|l,612
Eaca1 M\irz
Raca] A ,*655

8aca1 AAh655

Baca1 AD1698?
&rkrn QJ@
RacaL Ml lfi
Racal AA1r1r,
Bacal lA1r1r,
Baeal AIJ5lfi

8aca1 g[14D8
Raer1 A.[t50rB
Racal AAt51r9
Bacal LfiS0r8
8acal AAIrlr9

TL
Irl
u2
2[1
82

chdke
Choke
Coll Aseenb]y'l SuPeraeited bY
col1 Assefiry, Ir'S.8. Fllter
Coll Aseeublyl tuPerseded bY
ColI Aseeubly, u.S.B. Et1ter

IBAITEFU$fiRP

lhlns llransforer.
ColI Assenbly\ Sulnrsetted bY
Cotl, Aesenbly/ L.S.B.. ELIter
CoLI Aeeeubly\ Sulnrseded trY
ColL Aaeeubly.f U.s.B. Fllter

qRrFAf,s

CryetaLr etylG D
Cryetal., styLe D
Crystal, styLe D
Crystel, Etyte D
Ciyetal, atyle D

CrystaI,
Crystal
Cryetal
Cryetal
Crystal

CrystaJ.
Grystal
Crystal

Baeal ADIfrO,
Raeal lDl?ro,
nacai ADlI#rO,
Raeal EDnrO,
Racal AD17r0,

Bacal 1D17,0,
Baeal X0f6rrl
Racal w].furzlL
Racel mr6o52
Racal Ct17364112

Racal e$Tr(A/,
Racal 911716:4/Lz
Bacal gt 7r6t+11

XIJ
xre
frt,
)cJt
)Cr5

fr6
xI,?
NB
frr9
IXIJ.

rxu
lxrl
l)fil+

style D
(rrc/r) style D

$trr.ls) style D
(:.r rc/s) style
(ttfi., xels 

1
(t199.6 xc/s) I(:lgl.t kc/s) I
(tlsg.6u,c/a) )

D

$lperseded by
L.S.B. Fllter

t4^.?gA/c

c-'Io

Sectlon



Cct.
Ref.

Description Rat. To1.

+/-z
Racal Manufacturer,
Part No.

1XL5
1XL6
zXL1
2XL2
2xL3

2XL4
zXL5
?XL6

V1

v2
V3
V4

V5

V6

V7

V8
V9
v10

v11
vt2
v13
v14
v15

v16
v17
v18
v19
v20

v2\
v22
v23
v24
v25

MA. .I9A/G

Crystal-cont'd

Crystal
Crystal
Crystal
Crystal
Crystal

Crystal
Crystal
Crystal

VAI,VES

Pentode,
Pentode,
Pentode,
Pentode,
Pentode,

E191
EF91

EF91

5AS6
EF91

Double Triode,
Pentode, EF91

Pentode,6BE6Vl
Pentode, EF91
Pentode, E1B0E

Pentode,6F33
Pentode,6A56
Double Diode,
Pentode, EF9l-

Pentode, EF91

Pentode,
Pentode,
Pentode,
Pentode,
Pentode,

Pentode,
Pentode,
Pentode,
Pentode,
Pentode,

EF91-

E180r
EF9].

Er91
E18OF

6BE6

6BA6
EF91

6BA6

6BE6

Superseded by
L.S.B Filter

Superseded by
U.S.B Filter

Racal CI37364/12
Racal CT37364/L3
Racal CT37364/1"7
Racal CT37364/2
Racal Cr37354/ll

Racal C\37364/2
Racal CT37364/!L
Racal CT37364/4

CV13B

cvl_38
CV138
cv2522
CV138

CV455

CV13B

cv453
CV13B

cv3998

cv2209
cv2522
CV14 O

CVl3B
cv138

CV13B

cv399B
CV13B

CV13B

cv399B

CV453

CV454
CV13B

cv454
CV453

( 1396. 5xc/s ) 7
(1399.4Kc/s)j
( 1403 . 35Kcls ) 1
(1400. rrcls) \
(1403.3sxc/s) 

f
l"

( 1400.3Kcls ) 1

( 1403. ssxc/s) 
J

(1399.3Kc/s) r

12AT7

EB91

5-20
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Cct. Value Deacrl1filon
Ref.

nat. 8o1. Xaca1 l0nufacturer.
*, S h'rt No.

v#
vtl
rn8
w
uro

vrj.
Y52
v5,
D1
DA

D'
Dh
D'
D6
w
D8

s
sE1
sBl
sBa
sE2

$rF

sc
SI
S.I
$(

YeXves - Cont'd..

Pentode, E$Of
Pentode, 6ffi
Pedode, 6316
lentodc, E[P),
Pentoile, USaf

Peritode, ntrlt
Peatocle, EFPI
Fe'ntodel 6AS5
Dlodlc, OA90
Dtoile, sJ.l+Olf

Dloite, ZeA].lne
Dloite, S,J.llOrtr
Dloile, "sei.bolr
Dlode, sJ.l+olF
Dlodle, q,t.l}orl'

Itloile, S.r;[OrF

wr9f'
9a$r1

9@6
gor;rfi
%L,,,
go]-rfi
go1l fi
9ol5f)

cv99B
g1r415

c\tltrr
cvlr8
c'rnw

crrlr8
clrr8
c{rzr?2

c\E le
sv7098

. stBrrz
g||t85r2
c4t8rr2
6r/85,2

cuBrlz

8A
sET
m2+l
s-r+
sc

$IrymEs

X$IFV.F.0.
I:RANSMIgSION ffiT,EgTON
TRAXSMISSION SETECTON
TAA$SMTSSIOIY SEIECTON
ilPU[

los.At ro. (D.P.c.o. )
SIDEEAI{D - .MA.79C

SIDEBAM - M[.794
SIDEBAIID - l,lA.?ge
"sxDEBAm - MA.79A

otEPrn nAilcE t$/s
}TEIER +ILDB
umm (D.P.c.o. )
CALIm,A$E
POlrEn olr/or:F (D.P.C.O. )

8asa1 BSmll868
8acal lSt{XL592
Bacal ESlOLr9,
hcal BSW15I+8O
8aca1 IKIWII+r99

ziwr,+
Racai Dsl!1z2lla1
Baca], 3stl!+l+05
Becal. Bslfzaha
Bacal Bgilllrl+o?

Bacal BSWI5O0,
lalnton 5olllolr
?,ilglrt+
nacal Bswll+510
zr]!.fS/4.

,-2L
Sectlon 2fiA,TgAie



Cct.
Ref.

Val.ue Descrtptlon nat. To1.
**

Eacal lihnufactrter.
Fart No.

PIJ
Ptz
P!,
PI}
Plr,

il6
"wPffi
PTB'PLrc

PLl1
Pn2
PIn'
PL}\
PL15

PL16*
PI,17
PL$
PIJg
Pl.eo

goo5o7
900151
900110
9oorlo
9oo510

900151
900510
900151
9oo5ro
900t10

9OO510
900510
900110
900109
9o6o8tt

9005@
900r@
9005ro
900510
9oorlo

PLT.ES

lr&lns, flxed
Coaxlal, R.F. O(EPUf,
CoaxlaL
Coaxlaf
'Coaxlal

Cosxl,al
CoaxlaI
Coaxlal
Coaxtal
Coaxlal

CexiaI
GoaxlaI
Coaxlal
Coaxlal ENI. XIAI.
l2-nay, t[ritor, flxed

Coaxlsl, l!O/S EI
Coaxlal, I.h'!A/s D{ (!A.?gl)
Coaxtal, (un.Z9c)
Coaxlal, (!A.?90)
coaxlal, r.l+ t-o/s ou (t'![.?9G)

sggxErs

lhlas, fuce
Orttet accessorlf set for SNI1
Coextal, 8.F. OITIFUI? free
Inncr slccve for SXE2
Outer slceve for'SK[Z
Coaxtal, f,ree, lneludtng sleeves
Coaxlal, flee, lnelrd^1ng sJ'cevee

Pleseey Mk IV C?.1+899,

l,hgnetlc Devleee'11216\
!,tagnetlc Devlcps'11216\
l,hgnettc Dcvlces 7125&

lbgnetlc .Devtces 712164

lagneitc Devlcee Tr256Jll
!6gnettc Devlcee 71216|lr

!,aghetlc Devlcea 7r2r5\
lrAgnettc Devlses 7r2r6J+
!,taEnetlc Devlces 712164

Bel1lng tac t555?

lbgnettc Devtccg 7rZ5&
lrhgr"tlc Devlees 7rAJ6\
lrhgnetle Devlces'lr2r&

5-n
Sectlon 2

Pleesey l.&.w Z56ofoo
Pleasey l&.lV 2CZIOSUJ.

lrhgnettc Derrlces'lr6ff;,
!&gnettc Devlees 958oOaO

8KD
SKIIr

st$1

sts2

* If fltteil.

9oor5o
goohgo
goor:6
y5461
90rr52

i!;..79A/G



Cct. Value
8ef.

Descrllrtlon nat. 'lfol. Racal l,tr,ntrfacturer.
** Part ilo.

$ICr5
src6
srs?
$08
8IC[9

sKuo
8ICI11
s8glz a 1,
ffr15
8SOt8

8r!r19

sglkgts - ,cont_:{.

CoaxIaI
CoaxlaI
Coaxtal
Coaxlal
Coaxtal

a

Coaxial
Coaxlal
CoaxtaL
l2-my ltrnttor, &ee
coaxlal (MA.79C)

Coaxl.a,].

Refer to Sm,
Refer to SKII+
Refer to Sl$4

. Refcr to SKIJ
Refer to SIgr.

Refer to $KIl+
Ref,er to SKIJ
Refer to SK!5

9fD6Yl Belltns x€€ l6rrs.
Refer to SISJ

Refer to SKII+

UISCELIAI{E]OUS

Stx-Channel Clyetal -Orcn
Asaenbly (Oven f)
![hernometer for the above oven aseen]\r
Kc/a V.F.0. Aesenbly
I'tcdulate assenbly

tgper 
'stdetana 

Gtf,stal Fllter AsaeubXy
Loner Slrleband, CYystal &lIter Aescmbly
!&/s V.F.O. Asaeubly
railp (8u, 1.5w) 9rrrrl,

'lfooX rack Aesenbly coulntslng ;
Strm*pg tool
frl.mlng tool
hbench
ltrench
llrench
Screwdrlver

0rystal Oven ! Asscnbly
Cal:lbrator Assenbly
Voltage Selector (pIW)
Voltage Seteetor (socket)
GryetaJ. Oven 2 Asaenbly

Bacal CU4g6O

Raca1 AA2C(/78
nacal ee15280
RacaL DA1r020

Rocal wt+r6q/\
Bacal BDt+r68r/,
RactL C,A1rO02

Ilxran 98, (M.E.S.)

Racal 8A1?852
Eacal !o79r,
lilr.rllard :I. C.lf .O1
ttrrbrako 16
Unbrako lfJ
Ihbrako W].

Cathodeon CrYBtals [YPe
Bacal CAlSllIt
Racal ADLL999/A
8eca1 t8t7999'/B
James Knlgnt 9q5'75r!,
&I, ?roc, urv.

901r$
900158
907287
wr57
90$20

5-2'
Sectlon 2trL\.79 A/a



Value Descrtptton Bat. tol.
**

Baca1 l.lnuf,acturer.
Part lIo.

RIj/1
RLBF
FSl
rsz

l{lscelLa.t}eo}s - .Cont 
ril.

Jack Socket
BeJaY (l+$-volt )
Relay (2!+-.volt)
zuse (5oonr)
zusc (,A)

F1Lu Scalc

9160176
90199a
90111?
901108

Erlsr.n Ja
s.T.c,l+lgOlm
g,B.c.l+19GD
Belllng f.ee IJO55
Beltlng lee IJO55

Eacel CDlllyll

5-2r+
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cEAs[EB 5
IJf,T OF N.A.!I.O. glOCtr Ngl'EERg.

Cet. !I.A.![.O.
nef. Stock llo.

N.A.lI.O.
$Eoc& I[o.

ffi. N.A.If,.o.
Ref, Stoc} No.

CEt. tl,AJ.0.
Ref. Stock No.

Cct,
Ref,.

qnslgrqg
,gpD-99-

RL @2-2O9On2 o*,-rarT
n, @,2L91ill W-rorrn, ae2-]€ra,

@-2W2
0e1-6o9e
@2-2fl2
o?€-]d.f2
se2-1121,

Rl' @2-22L4
nr.6A @-2t9,
nrSa @-2L91
8r? @g.u}a
Bl8 @-2];30

se-?J86
w-rorT
t&.2W2
@-2088
c?P.2fr6

gz?.rotf,
te€'rol8
oa.2795
@-219'

w,-?2,f,t+
@2-2)24
@-27'|2
o22-Lt5r
o2?.-r079

t22-2A9O
922-221I{.
s22-r];6,
@,-zLrO
@2-LLrr

3e2-10L8
@.-rL6,
@.-2AA\
w.-1L9,
ue-rVt
@}-?JrO
@2-ldol
wP2cAi6
@?-72L\
022-Lt51

@1-6oor
ca,-2r}5
@2-2L95
oz?-?p.T9
o?€-zor?

855 ge,-rlzl.
R56 '. W,-22Lt+
n 6A ae,-219'
R5? 0e2-20d1
858 UA,-2L72

@L-r2\2
042-1001
0P2-1088
@2-20ol+
@2-2crA

86' 022-1001
n66 @a-1001
R67 s&,-21ro
868 02?.-2fA,6
R69 oe€-Irl],

rflo. o2,-2r2],
n?r 0e2-201+6
n?2 @2-2tT2x6 w-rsTg

@1-@t

@-?jd58
.@,-2O&
@2-?n2'
GL-512I

0Al-51r1
w,-r\ro
te,-215L
@2-ldr6

o22-10d1
@,-lJrO
w-rrzl
@-w9
022-119,

m1-521}1.
@2-27ro
@2-"2.L,{
0a2-loo1
042-rlro

n95 c22c:9,
Byt
898 t22-ro79
n99 oe2-L151
nroo @.22]:\

BIO1 se,-ror'l
nl@ oaz-r]2L
RlO' @?-22.]4
ttol+ eJJ-rrag
Bro, o*,-tzt\

8106 @2-2L5L
$o7 0@-1001
BroS w,-ror?
Brog @e-m88
nlJO 0a2-20O1+

81IiA 042-2ool+
BLI1 WPaC€,;{.
n lp 0?2-71),
Rll' 022-2001
R115 O2€.zatt+

n1l6 022-100L
nu? w,-2&5
nu8 @.?,i72'
BL19 @2-2vi\
nuo s22-2L9'

il2r u22-raL5
81.22. O22-2C88
Ble, c'22-11,00
Bre4 gaz-11t2
R125 O?2-2i72
nu6 022-rL6,,

n6
88
89
mi
N12

n19
n21
RA,w
nzll

liz,
n26
n26Aw
n2p

n29
no
n1
n2n,

n5tl
n,
n6
?d7
n8
BllO
nte
Rldl
ntl,
8116

Rl+?
BltS
Rl19
n5.o
851

R'E
B"A
n5rB.
n l+A

nslr

ml+

ff
8?6
xt?
8r8

n81
n82
Rts
n8-l|

B8'
n86
nat
888
R8g

ng0
Bg1
B9'
RgJt
895

ng
R60
n6e
n65
R5l*

6-1
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Cct. l{.4.T.O.
Ref,. Stock No.

Cct. lf.A.lf .0.
Ref . $toch I{o.

Cct. N.A.T.O.
Ref. S*tock No.

Cct, I|.A.T.0.
Ref. $tock No,

ReslEtors, cont'd.

,9q'-99-
Rl28 022-2L7"
Rl29 O?P-rot6
Rlz9A @2-2L95
nrrl o22-2L9'
RUz O2L-5rr2

R1.r' C22-12]4
R1rr+ O22-rq79
R1r5 0e2-rr51
8116 s22-2W2
n15? 022-212'

R1r8 ge2-21r,
n1r9 0,2-2L7i{.
RIbI 022-rc88
Rlt' @2-2cJ{,6
Bll+l$ Oa2-2Ol+8

B1ll5 o?-P.-a]xt+
Blll6 022-ro$

cePAvI9mS

Sg]:o-gp_cl 015-?006
c2 016-?oo0
c, 015-7005
cll 0!6-7006
c5 015-?006

c6 ox6-7006st ror-5?€.8c8 %a-'.lr86
8 o72'oD,clo 9r\-06r,

clI 95\-A65'
c72 016-0018
cl,' 972-787\clll z0rt8601
cr5 016-7006

a1L7 @2-2088
nll+8 oe-llrI
n1I9 se,-2]l72
B1r1 Ve-r16'
R152 W-r15'

R15' te,-zcfA.
B15l+ AePzLra
R15' O?P-zLrA
m56 cEP.zLro
R1t7 A&,.W1

8158
nlr9
R16r
816'
nt64

R7f,5
B165

816? 'oa2-rci6f,-
Rr58 a*,-2t72
R159 a22-zrffinvr va.-rorg
R1?2 On-rorg

Rl?l W-r15,
Ri?, t?2-rvlg
Br?7 @2-1016
R178 olt-3hl+?
Br?9 o?J-yz\'

B18O Ve,-2J;74
nrSr 021-9179.
R$2 ort-rl+?g
R18' sA,-2Oc6

Blsl U2,42t\
al88 saP.4J?z
R189 @-111+2
il90 w,-affi
R191 O?P-rffit

R19' Ou.-2cJ',6
Bl9rl @-1L,l,2
n195 o2rra58
nx96 on-rrn
nlyl saPacfA

e198 A&,-]dlg.f,

ue40r7
w-rutg
w-ror7
sasuo

RfE+

Ia1
IxE
2R1
aa
firrr
RIIz
Bt5

R185
Br85

cll6
c\7
sb8
cllg
c5o

c51
e5"
cfl
cStl
c55

cr6
c1T
cr8
c59
c60

qL
srzq,
crt+q,
q6
w'l
G.fi
q9
ctlo

cl+1
ehz
C,+,
cl+lr
c45

c15
c1?
c$
c19
c20

c2I
c22
c2,
CAI+

c25

L26
Q7
c28
c?g
c5o

@-*15
@-rot6'
ou-r48J
ce-D2,
@-Lc6.7

s?2-LLcD-
@-?.cJ{,6

*-cr,ts
y\-cfl55
519')3?2

9rt+-cfrlS

o72-OJ2'
lor-1528
9\-69t,
yl2-787'+
$2-AJ2'

o12-O72'
9rL-rr90
gtz-Tt86
otz-o122
LOr-r.676

o22-1LLI

oaa-ro88
o4.5281

9r\-0615
gt0-66,1,
ylo-ffir,
95\-0615
lor-5828

ol2-o1r,
0r2-0500

or2-o12,
ol2-or2,

,8f,-vz].L
wr-68s7
012-01r,
o11-8r'l?
'rcI+-0900

016-?004
,10r-5?28

9r4-c6r,
9r\-c6,15
ol2-o11,

grb-c6,15
o12-Ol2'
ore-012,
972-gffi
Lor-r628

y/?.-7765
954-c5,5
o12-o12'
or2-0r2,

64
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Cct. N.A,T.O.
Bef. Stock So.

I[.A.lf .o.
Stock No.

_ cct. t{.A.f .o
.Ref. 6tock So.

Cct. I{.A.T.0,
Ref. Stoclr No.

Cct.
Ref.

cr, $z-ow

6,
6ll
65

66
c6?
69qo
{,'11

slz

c,.f4
s75
q6

sn
ctB
stg
c80
6r
c82
c8,
cSll
c85
c86

8?
c88-
@
cgo
car

Capcltors. cont rd

,9Lo_99_
o61 5t9-Lst26z ol2-a:.?;

95b-o675
9fi-al*
olz-0r2,

w2-9q56

%,+-cft15
y72,-7&1,,+
p5-6&?

O]€:O]€l

clfi
Clrll 0It-5559
cLrS
ct 7 w-Tru

. c1r8 972-71f!5

ct g otz-alrl]'

c142 OLr-r16o
clll, 012-oLL,
c1l+4 otz-olt,

cll+, o16;o&,r
sil+5 9Ta-7r86
clk? g,,u-cf.r'
sIlS 972-tttS
crI+g tlv617
clrl ,t9-L69
CLre fi'+'o63,
c].rl olt-8rl+l+
ctSr !72-2tl8i9
CIr, OI2"0IL!

c1t6 0u-oL1,
c75'l 9114,-0615'c1r8 

012-011,
clr9 o12-o11'
cr6r o]E-cnz,

cI52 Ylz-t 79
c161 n\-cr,lr'CL5l+ o]E-a72,
cL6, o12-O72'
c166 9t\-rr79

cL58 580-2481r
c169 ytz-L].,l,
c1?1 

'L9-La7?cL72 Ol2-O12'
c1?, y72-7ffi

cryl+ ou-gy/+
c]I.' 0u-99?+
cn6 95t+-cfi15cw 95a-o655
cL'19 o12-O12'

6-,
Section 2

@7
cg8
cw
c100
c101

c102
c];o,
C10l+
c10,
c106

y\-cFl55
o12-CI12'
580-55r8
95\-06r,
9r\-cr,'
oL2-A72'
95t+-c6,rj
972-2u89
972-2\89
ol2-o12,

cl81 012-012'
c18a ou-5r60
c18, 6t?-d21
ct8+ 012-012,
c186 w-fr28

CJ,E,
cv,
c12\
cr25
cr26

cw
c128
cw
clro
clrz

W 95\-615
w, 58o-0r59
c9b W2-787\qT x2-2/{.89cao 9r/4.0615

9tL-6y15
012-012,
Ol2-O]€3

58o-orrg

012-OLL'
o12-O1,-'
016-?002

olt-Bll4
012-011'
o12-0,]2'
yt2-?87\
910-66,A '

ox6-ooh?
yt2-7gl\
y72-2u89
yl2-Tgl+
Y??.-2\89

cldt 954-615crc8 Y7a-66r,
c109 yto.66r,
cuo 95\-0615cr.rl 1or-58a8

cLr2 58O-5L77
ctI,clrtl Ou-8599
cLL' W-787\
c1l5 0t2-0u,

c11? gr?-olL1
c118 ou-8fl7
c1I9 95\-tbJJ
cl20 0\2-|072,]
cl21 95t+-o6,15

x2-2\89
fr\-o5r5
y72-7gt +

95t+-615
9T0-66rr'

9?2-812\
015-ooh?
95\.6)J
9r4-c6,,
olz-oLL,

cx&t Lor-r628
c$8 95\-ct615
c$9 ror-6829
c190 Lor-'?ro
cayz 011-5171

c79' A]€-0,]2'
crgb olt-556,
c19'
C196 Fart of Cf9
ctyl

c198 %2-2\yt
c1.w 0le-o1r.5
caor 95\-M15
c202 o11-rr59
@o, 95\-0615

c20l+ otz-c,z,
c205 o12-Or2'
@6 580-01,9
@o7 011-1560
c208 a]E.o].2,

c2o9 01.2-012,
c21r. 972-2\97
@12 972-!179ell 011-5569
Czil+ See C165

vd.79tt/o



Cet. N.A.!f .O.
Ref. Stock No.

N.A.1r.O.
Stock llo.

Cct. l{.A.lf .O.
Bef . Stock I[o.

Cct. I{.A.lf .O.
Bef. Stock tro.

Cct.
Ref.

Capacltors, contrd

,gLo_99_
czt, 01.e-012,
CZt6 95''+-q6,,
cat? 972-7186
c2r8 911-9056
c2t9 9r1-90r5

cP]56
serT
c2r8
c259
sa5r

rr2-uu
95\-615

972-2561
ylz-2.56:.

c2%
c296 9?2-8ra
@yl gTa-r]u'c298' yt2-?87\
@9 na-fiJ;,
crol %z-wa
cr@ 972-ttt,cro, 972-8',P.
croll 972-uD6V yr2-qa
q6

c22t y72-7765
czn, x2-7rt!6
c22' Ol€-012'
c22\ 970-66r,
c22' y72-'.187,{.

c22?
c"29 A]€-O72'
czrt
c2r2
e?-r, gLt-t+oLL

Czr,+ 911-5r9o
c255 911-5190
c2r6 012-011'
c2r7
c?-rB

c2r9
c2\L
c2r+2 yl2-11J,
c24, tl2.,8,,22
car+r+ gl2-2489

c24, Ylz-grn
c246
c2\7 gtz-grn
c2l+8
c24g 9r?.-2\89

ezrt 972-8122
c252 Lol-r628
czr, y72-8r22
c25,+ ,gl?-LJ'}'
c2r5 972-8rn

c*2 n2-256'@5, o12-o12,
@ 95\-061565 914-0615
ffi 95t+-6r,

@6? 95r+-6r,e@ y\-o615
@69 95\_6)5wll ol2-0r2,
ctl? oLL-5561

czt, 9r\-06r,
€274 gLL-rrN)
wt1 9xr_rr90
c?.t6 gtt-5ry)
w77 n"-L&\
q?8
wt9
c28r. yr2-8n
cp.8e,
c28, fla-$*
c"a8}
c285 yt2-8e

c28? 9re-8a
c288 Ylz-2r6,

@w n2-256'c2gt 95\-615
c292 972-g?2
c295
caib 972-8122

crut
gt].-6yt5
y72-216'
o11-55st
011-r5o7
,19-rO?2

sroS
sq9
cato

cr)z 012-orD
Cl,L'
65111 g5t+-cr,r,
c1L' 954-0615
crrS ou-r55o

c,lg 012-or:t,qN 954-655

n2-m"ytz-m2
011-8599
O}1-8rlll+
n2-m2
flz-TTn
Yl2-2t+89
yl2-2\89
011-8610
t72:2t+@

fl2-7n2
w-7n2
011-8199

ou-8,44
9?2-m2
972-m2
912-zb89
yla-zt+89

z}g 0Lr-8610
2c1o n2-2t+89ecu w-2489
2Ct2 580-Orr9
act, 580-olr9

2C1L O11-8608
2c]:5 orjt-86o9
2cL6 011.-8610
zcvt 519-1059
2Ct8 519-1069

6-l+

Sectlor: 2

lC1
LQ,
w,
rclt
lC'

1C6
lc'f
lc8
ICg
rcto

1C11 /Ta-e\89
1Cr2 58o-orrg.
1C1' 58o-orrglclll 011-%08
1C1, o1L-86o8

1C15 011-{35ro
lcu 0u-Fr99
rc18 

'19-1069
'1C19 

'19-1069

zCL
2C2
2C5

2dtx,
26
zsl
e8

r.r{.?9 A/c



I

Cct. t{.4.f .O.
8ef.. Stock t{o.

Cct.
Ref.

il.4.T.O.
S-todk l{o.

Cct. I{.4.T.O.
fief . Stock l{o.

Cct. t{.A.T.o.
Ref. S:toek No.

INDITTOBs

Ll
TE
L'
$
w
I8
rio

Ll'
Ll'
L1ll

,95a-99-
972-956'
,8o-2205
580-22oh
,8O,*r\
,&-2"2]2

580-2rfi+o
w?-%?{
,80-2200
9r2-rrL9
,80-191+6

,8o-19lt?
,8o-191+8
,80-19b9
580-1910
y72-%76

,&-27,c,o
580-191+6
580-r97
,8o-19118
580-r9t+9

58o-1950
580-er9e
5u-zLg'
58o-apir:-
)&-aro
9,8n,-eEt
fie-9sao
w-%6o
n2-9514'y72-95r4

tfiz Y?2:9552

Le 
'80-2?t+Ofi, 972-955'Lffi 972:9..''.9

t67 n2-95r9$8 ,8o-aft+otig ytz-9rfi
t71 ylz-grfi
L?2 Fart of L?I

lil, hfr of L?X
L?L p.It of, L71
t7, Part of L71
If6 Part of, L71
w 580-aag

uB 58o-2e28w9 ,8r.2rr2r8r w-%6ot82 w2-y)60rb Yl2.9r5\

fSlr Bart of t6z
f8, Bart of L52
f86 Bart of lrr2*? 58a-m6$8 na-956o

I8g tl2.$6a
w Ylz-956tttge 972-959+
I9I Bart ot tfl2
Iglr g&rt of 162

Irrrrt of 162
y72-9560
/72-9160
fle-955t+
972-9r5tt

Lrco %2-955\
L101 972-955'
Lr.@ x2-9555
Llo' 580-a?l}o

,80-21|81
580-atl8r
58o-af8r
58o-zl+8r

w
TE6w
Ia8w

5&-2201-
fta-808t+
58o-2218
580,-22c6.
\ai:zno

ti1
1116
L''I
!,rB
L'9

rlr
tAa
*l
I#+
il*5

1A6
tA?

I'r2
L"
t*
L5'
L'6

lt?
tra
Irr9
tfi
r5r

LW 972-9562
Ll8 955-7ot+7

IeO ,,8r,-?-i/e, r51

rJ8 (MA.?9A) 

'80-2217 
rI8

Llg 58O-2?-Js t*9

re1'rc,
ICI+
a,
I€8

w
rr1
L,,2
$,
rbt+

972-9562
ytz-9569
,8F,-22*
58O.22L9
yl2-9rr8

,8o-9o2o
s&-aigg
%2-9r7?
58o-eal,
5&J-222t

1Ir1
ue
an
,u2

.IIRAITSFOEUERS

59ro-9-
11 58o-a509ls1. i&o-e];ya

ttt ,7%/G

,80-2191[ 2r1 58O-2r9a 42 580-ar*

6-5
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Cct. If.A.lf .O.
Bef. Stock l{o.

Cct. S.A.lf,.O.
Ref,. Stock No.

Oct. S.A.!f .0.
nef. Stock No.

Cct. N.A.I.O.
8cf. Stock ldo.

ur2
w,
D1
v2
w
Dl+

D5
D6
D?
D8

w,

w
v28
v29
tD0
lD1

v12
vl,
VII+
v15
vr6

vx?
vl8
v19
v20
v2i

Vl
1X2

w
lA
w
v5
vt
ri8
w
um
vlJ.

ooo-0118
0oo-0118
o0o-o1r8
0@,-2522
ooo-l+olll

O0o-otr5,
ooo-orr8
000-oh$
0oo-o1r8
000-rgs
o0o-eao9

sl{uctss
'r9rQ:99-'

8A 580-5159sB ,80-51?0
srg,/l ,8r.e8rf'
sBh 5u-rn2

gtIES

PLl
vlc
Pfr,
PI,+
PI,5

5fio-99-

59rr-b-

0r4-0101
orl}-olrr
051-or5r
orl+-o1r1

socqrs
,9r5-9p,-

sx0]. or5-oroo
o10-8rut

$e2 o*-go8a
orl*-9017
orl+-9018

@o-grn
ooo-o1l+o
ooo-0158
000-o1r8
o0o-o1r8

o0o-r998
ooo-o118
00o-0118
ooo-0r58
o00-'l+ot2

8c ,8r-,rr3'sD o51-05r1*
sEl. 9J5-70r1
sEl(lra.?gA)r8o:5r,

Pffi Orb-oto1
W oSll-0151
PI8 orll-01o1gr'9 O5l+-0151
PIJO Orll-OX']'

Y2' oOO-O15,vfi 0oo-rgg8

o0o-d+r,
ooo-obrll
ooo-o1r8
opp,-232?
mo-torl+

sE2(MA.?gA)58o-5r4
@ 95r-7c,,0sF 58C-A1:Lsi gl+o-tlo6

PLLI OrI+-01r1
rl.r2 or4-o1r1
lDl, 0rl+-0151
Pl.llt OSll-Olre
r[,r, ar6-250,

$r5 or2-28ro
se5 oJ2-28?f
snry ot2-28ul
sErS 0],2-?fro
sr89 o12-28)O
slElo ow-?l8,u.l

0o0-llo1l*
00c,-ar?2.

o57-2L98

orr-055t$
,8o-ru1
o5l-0rrll

l[ld Olh-OUe
PLI? .orll-015a
PrJS 0rll-01r1gt19 OSll-Of'z
PIeO Ortl-01r1

sIELt or2-28r0
strm2 otz-z&,,o
sErr, o12-2gro
sffrl' 016-2508
surS ou-280o
srorg o],-2w7

6-6
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vzlt

0oo-obrl+
00o-0118
0oo-o,+5h

8E
SJ
str

stil,

Sltli+

or2-zsro
ot2-2v,
o12-2895
o72-28st
o12-28rL
otz-2815

ttd.l%/o



Cct. l{.A.f.O. Cct. I{.A.T.O. Cct. !{.A.T.O. Cct. I[.A.T.O.
8ef . stock No. Ref . 6uock l{o. . Ref . $:tock lIo. Ref . stock }to.

I{ISEI,LfINEOUS

,9\r-9t,-
BIA O5r-Ol+?lffa ou-g8rl

fr!? ,80-8h$Itr8 J8r,-&fi189 58o-E+rr
rxLL
ure

CRYSTAI,S

,955-W-
xLx
'xrc
fr,,
xI}
XL'
xTd

Xrz
?JTA
N.,
aol+
N",

lxt,
TqA
1X1,5
1JC6
A(IrI

6-7
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UNIVERSAL DRIVE UNIT TYPE MA.79H

INTRODUCTION

The MA.79H is an MA.79G Universal Drive Unit fitted with an MA.284 Mixer
Stage. The mi-xer stage is f it.ted when the drive unit is to be controlled
by a decade freguency generator (or synthesiser), and improves the overal-l
frequency stability of the drive unit.
When the l,lA.2B4 is incorporated, the No. 2 oven (containing crystal XL7)
and the crystal, are removed and the MA.2B4 is fitted in its place. The
fitting of the mixer stage necessitates certain other smal1 changes in the
circuitry of the I4A.79G whi.ch will be given later.

OPERATION

The fitment of the l4A.2B4 calls for only one small change to t.he operating
procedure of the drive unit. The IN-OUT switch, fitted to the MA.2B4, must
be set to IN for s.s.b. or d.s.b. operation, and set to OUT for f.s.k. or
c.w. modes of operation.

DETAILED TECHNICA], DESCRIPTION OE MIXER STAGE

A 1Mc/s signal derived from the synthesiser is routed via PL2 and PL3 of
the 14A.284, and the octal base of the drive unit, to the 1Mc/s amplifier
V1. The MA.2B4 acts merely as a linking point in the 1Mc/s supply.

A 2AlKc/s signal, also derived from the synthesiser, is routed via PL1 to
grid 3 (pin 7) of the mixer, V1 in the MA.284 (fiq. A-2). A 10.2Mc/s
signal from the 5.1Mc/s osciLlator and doubler, V19, is also fed to the
MA.284 mixer. The output from the mixer, V1, is a 10.0Mc/s signal which is
amplified by V2. The' tuned anode l-oad for V2 is LL3 and C32 on the main
chassis (flq. A-4). The effect of placing switch SA on the l4A.2B4 (fig. A-
2) in the fN position is to disconnect the HT voltage from V5 (fig. A-Z)
and connect it to V2 in the MA.284i hence, L13 serves the dual purpose of
anode load for either V5 on ther main chassis or Y2 in the MA.2B4.

MA. 79G CIRCUIT ALTERAT]ONS

The eonversion of
MA.2B4 requires small-
follows: -

the drive unit to an
modifications to the

MA.79H by the incorporation of the
main circuitry of the MA.79G as

A*1

Appendix

MA. 79H



'(a) The circuity associated with V5 and V25 has been slightly amended,
mainly to provide a socket (SKT20) which can be connected to the
MA.284.

(b) The terminating resistor (68 ohms) for the 1Mc/s synthesiser signal
has been added.

New circuit diagrams for the MA.79H are given j-n figs. A-4 and A-5, and a

circuit diagram of the MA.284 is given in fig. A-2. AIl other circuits for the
MA.79G are applicable to the MA79H. A block diagram of the MA.79H is given in
fig.A-1.

The 1,1A.284 can, if desi-red, be removed from the unit and the unit
operated, with the original crystal and oven replaced, as an MA.79G.
In this case it will be necessary to fit a special plug (supplied
with the unit) to SKT20 to maintain cont.inuity of circuit.

COMPONENT LAYOUT DTAGRAMS

A component layout of the I4A.284 is given in fig. A-3. A1I other component
layouts in this handbook are applicable to bot.h the MA.79G and MA.79H.

A-2
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" Cct. Description Rat. To1. Racal Manufacturer.
Ref. +/*Z Part No.

Capacitors - cont'd

C6 47pr Silver Mica 350V 1pr 902153 Erie EDM-15/500
C'7 100pF Sil-ver Mica 300V 2 902234 Johnson Malhey CL2T
CB 1000pr Paper 350V 20 902122 Erie K350081AD/PL107
C9 0.1uF Polyester 30V 2A 9A0428 Mul-lard C2B0AA/P100K
C10 0.01uF Ceramic 350V 20 902L34 Erie K7500128D/PL107

Cl1 4.7pF Ceramic 750V 0.5pr 902039 Erie NPOA

fnductors
L1
LZ

Switch
SA

VALVES

V1

v2

Plugs
PL1
PL2
PL3
PL4

S.P.D.T.

PenLode
Pentode

Plug, Coaxial
P1ug, Coaxial-
Plug, Octal
P1ug, Multi-way
Insert for PL4

Dummy PL4

Racal E,A1,467 4

Racal CT33631

90"7 A7 4 Arrow 2135087

Mullard 6BE6

Mullard EF9L

900509 Mag. Dev. 732562
900509 Mag. Dev. 732562
900445 McMurdo C8IUSP
907019 Cannon shell DAMTW2P

907080 Cannon shell DM53741

-500 1

Racal- PA34427

A-4
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