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AMENDMENT TO

MA.79 UNIVERSAL DRIVE UNIT

SECTION 2, CHAPTER 5, PARTS LIST

Page 5-21, add Diodes D9 and D10 as follows:
Diode, 18130 906001 CV7045

Page 5-24, add Terminal Strip as follows:
TS1 2-way 911256 Cinch 44/77/503/2M

ILLUSTRATIONS

Figures 2 and A-4, add the following:

Above PL15, insert 2-way terminal strip TS1 annotated ‘To Amplifier R.F.
Muting Box’; adjacent to pin 1 ‘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 PL15.

To junction of R77 and switch SC1Ba, connect diode D9 with the cathode
connected to the junction of R190 and relay contact RLB2.

Annotate the junction'of R77 and diode D9 ‘To TS1 pin 2’.

-

June 1971 Change No. 2
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TLCHNICAL SPECIFICATION

= e

FREQUENCY RANGE:

FREQUENCY DETERMINATION:

FREQUENCY STABILITY:

OUTPUT LEVEL: R.F.:

INPUT FREQUENCY:

Audio:
Keyed:

_ INPUT LEVEL:
A F,:
INPUT IMPEDANCE: A.F.:
F.5.K. or C.W. KEYING:

Polar:
' Neutral:

Lontact Closure:
CARRIER SHIFT (FSK):

CARRIER REINSERTION:

MA.7:A G

IR =)

1.5.Mc/s to 30 Mc/s

(a)  Six crystal controlled channels

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

(c) External high-stability source,
range, 3.6-4.6 Mc/s, level 2V

VFO: 1.5-30 Mc/s:- better than
#250 c/s.

Crystal: 1. 5.5 Mc/s:- better than 5
parts in 106, above 5 Mc/s:-
better than 2 parts in 106

100 mW in to 75 ohms

300-3,500 c/s, #2 dB
1,000 c/s

+10 dBm to -20 dBm

600 ohms balanced

20-0-20V minimum
=20V minimum

Maximum loop resistance 1500 ohms
Adjustable 100-1, 000 c/s

Continuously variable from -26 dB 1o
-6 dB

Tech. Spec



CARRIER SUPPRESSION:

S5.5.B, :
D.S.B. :

DISTORTION:

Total Harmonic Content:

Two Tone Test:

Unwanted Sideband Suppression:

Noise'and Hum;

Other Spurious Output:

METERING:
(a):
(b):
TYPES OF EMISSION:
Telephony:
Telegraphy:
CALIBRATION:
FREQUENCY SETTING
ACCURACY:
| V.F.O.

SUPPLY VOLTAGE:

DIMENSIONS AND WEIGHT:.

MA.79A/G

-50 dB
-30dB

-40 dB

-40 63 referred to the level of either .
tone

-48 dB
-45 dB
-50 dB

R.F. Output . ‘
F.S.K. - V.F.O. Calibration

Suppressed, reduce or full carrier with
selection of upper, lower or double
sideband

F.S.K. or C.W. On/Off
keying speeds up to 200 bauds

Crystal checkpoints every 10 kec/s

#250 c/s %1 past in 106..

100 - 125V and 200 - 250V and 45 - 60
c/s single phase a.c. 150VA approx.

Height Width Depth Weight

10,5 in. 19 in. 21.3'in, 60 1b.

26.7 cm. 48.3cm. 54cm. 27.2kg.

Tech. Spec.
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General Description

1. The MA, 79 Universal Drive Unit is a low level high-stability exciter
source to drive a TA. 99 Linear Amplifier or similar power amplificr
stages of other transmitter systems,

2. Two forms of the Drive Unit will be described viz, MA, 79A and MA. 79G,

Throughout the following chapters, the MA, 79G will be emphasised, since
the MA. 79A differs only in the exclusion of the facility for employing an external
audio frequency mbdulator instead of the internal modulator, Hence, physically,
the MA, 79A is not fitted with the two plugs and an extra switch poc.ition needed
for this facility. Appropriately placed references to this difference will appear
‘on illustrations 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 frequency
channels; to proviae improved frequency stability, the unit can be operated in
conjunction with an external synthesizer, The frequency generating circuit
follows the principle of the Wadley system using 1 Mc/s temperature-controlled
crystal oscillator,

4, Facilities are provided in the unit for generation of s, s.b. (upper or

lower) signals with suppressed, reduced, or full carrier levels, i.s.b.
telephony with an external modulator, {,s,k, transmissinn with a wide range
of shifts, and for c,w, and m.c,w, keying, Where modulated i.s.b., s.s.b,
or d.s.,b, signals are concerned, the associated trans'mitter power ampli-
fication must be linear; for f.s. k, and C.w., Class B and Class C stages are
acceplable,

5. Modulation facilities alto allow the geneiation of compatible a. m. signals
by selection of a sideband with full carrier re-insertion,

6. Frequency shift keying is provided at speeds up to 200 bauds, which

ensures that ail modern teleprinter outputs can be accepted, including
the majority of the multiplex systems, The degree of shift is continuously
varijable to correspond with any narrow or wideband system. Keying may be
either polar as with ¢, w., or by contact closure. Additionally, hand-speed
c.w. operation rnay be used.

1-1
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Mecchanical Description

7. The MA. 79 is constructed on a cast aluminium chassis to ensure maximum

mechanical stability. The chassis also provides means of electrically
screening the separate r,f. circuits, in this unit, from each other. The bottom
cover plate, left-hand .sideplate and front panel are all removable to provide
access to components and sub-chassis. '

8. Thre¢ sub-chassis are mounted on the mai;u chassis viz:
Mc/s Variable Frequeﬁcy Oscillator
Kc/s Variable Frequency'Osciliator
Modulation

The heater and h,t, supplies for all stages are derived from the main chassis,
The relative positions of these sub-chassis are illustrated in figure 7,

9: A tool kit is provided on a clip board mounted on the right-hand side plate.

The tools contained in the kit are detailed in Section 2, Chapter 5. These
tools should be sufficient to carry out most servicing procedures required on
this unit,

1-2
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CHAPTER 2
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OPERATING INSTRUCTIONS
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NOTE: The MA.. 79 Drive Unit is a component unit of Transmitter
TA.127, and Transmitting Terminals TTA.339 and TTA. 371,
This Chapter contains instructions for the Drive Unit only,
and for complete instructions for the relevant transmitter
reference should be made to Part 1, Section 1, Chapter 4
of the TA.127 handbook, Chapter 4 cf the TTA. 339 handbook
and Chapter 4 of the TTA, 371 handbook (A,P,116E-0257-1).

INSTALLATION

1. ‘If channel crystal control is required, instal the crystals for the 6
channels as follows:-

(1) Remcve “Le two knurled securing screws and the
oven cover (fig. 7 - Oven 1),

(2) " Fit the selected crystals inside the oven (fig. 13). It
is recorumended that the crystal frequencies are re-
corded against the appropriate channel (1 to 6) of the
XTAL - V.F,0, switch (see paras. 2 and 3).

Determination of Channel Crystal Frequencies

2. The following formula ascertains the channel crystal frequencies corres-
ponding to the 'kilocycles' content of the requircd r.f. output from the
unit, If the 'kilocycles' part of the r,f. output is to be synthesised from an
external source (XTAL - V,F,0, switch to EXT,), the range of the source
must be 3.6 to 4.6 Mc/s; the formula can again be used for the same purpose

3. Channel crystal frequency (or external source frequency) = 4600 kc/s
minus 'kilocycles' part of r.f. output (or rarrier frequency); e.g. for a
radiated frequency of 6.408 Mc/s, crystal frequency equals 4600 kc/s minus
. 408 ke/s viz, 4192 kc/s.,

SETTING-UP

Switching On

4, (1) Set the voltage-selector plugs, on the rear of the
’ unit, to suit the available power supply.

(2) Join pin 3 to 4 and pin 5 to 6 on PL15,

2 -1
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(3) Connect a 75 ohm, ;W resistor to PL2 (R, F. OUTPUT) on the rear.
(4) Set the POWER switch to ON. e
(5) Assuming an ambient temperature in the range 21°¢C to 25°C, the
approximate warming-up periods are as follows:
() For channel crvstal control, fifteen (15) minutes, or

(b) For internal v.f.o. control, sixty (60) minutes.

Crystal Fine Tuning - Channel Crystal Control

6. Having determined the frequencies of the crystals to be used (para. 3), the
~ frequency of each channel can be 'pulled' to the precise value required by
making an adjustment to the associated crystal trimming capacitor (Cl to C6 of

Table 1). .
7. A Frequency Counter which can measure up to 3 Mc/s 1s required.
Whatever the final r.f. output frequencies required from the unit, this
procedure can be carried out at one setting only of the MEGACYCLES control.
(1) Connect the Frequency Counter across the 75 - ohm resistor at PL2,

(2) Calibrate the unit in accordance with para. 8.

(3)  Check that the METER switch is set to R;F, LEVEL, and the
CALIBRATE switch to OFF. :

(4) Set the TRANSMISSIOi\I SELECTOR switchto C,W, -
(5)  Set the SIDEBAND switch to DOUBLE.

(6) Set the INPU'f switch to SPACE.

(7)  Set the GAIN switch to MANUAL,

(8)  Set the OUTPUT RANGE MC/S switch to 1.5 - 3,

(9) Set the MC/S <cale to 2.

(10) Set the XTAL - V,F,O. switch to Channel 1.

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

(12) Adjus. the .OUTPUTV TUNING and MEGACYCLES controls for a
maximum meter indication, and at the same time, reset the R, F,

2 -2
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(13)

(14)

(15)

GAIN control for a final meter indication of 0 dB.

Adjust trimmer C6 (Table 1) until the counter displays the
'kilocycles' content of the required r.{. output.

Repeat operaiions (10) to 13) for each of the remaining channels 2
to 6; refer to Table 1.

The second v.f.0. is now accurately set for crystal operation. Set
the INPUT switch to MARK and disconnect the counter and 75 chm
resistor.

CAUTION: The INPUT switch must not be set to any position other than

MARK until PL2 has been correctly loaded.

TABLE 1
Channel Crystal Trimmer
No. Ref. : Ref.
1 XL1 . cé
2 XL2 C5
3 XL6é C4
4 XL5 C3
5 XL4 C2
6 XL3 : Cl1

Calibration of 1.6 Mc/s

8. (1)
(2)
(3)

(4)

(5)

(6)

MA.7%4/G

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

Set the XTAL V,F,O, switch to any one of positions 1 to 6 on
the Drive Unit.

Plug h1gh-res1stance headphones into the PHONES jack socket on
the Drive Unit.

Remove the cap from the FINE FREQUENCY control of the Drive

- Unit.

Carefully adjust the preset FINE FREQUENCY control until a cero
beat note is heard in the headphones; this will coincide with a zero
beat indication on the mecter. The zero (0) scale division should
be approximately central with respect to the scale aperture.

2-3
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MA.

Align the cursor to the scale zero using the preset control to the right
of the FINE FREQUENCY scale.

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.

Replace the cap on the FINE FREQUENCY control.
Reset the CALIBRATE switch to OFF.

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)

(2)

79A/G

Set the CALIBRATE switch to 100Kc/s.

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

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
coincide with a zero-beat indication on the meter.

Set the adjustable cursor to exactly coincide with this 100Kc/s scale
position.

For a more precise calibration of the KC/S scale, set the CALIBRATE
switch to 10Kc/s.

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.

Reset the adjustable cursor to exactly coincide with this 10Kc/s scale
position.

Reset the METER switch to R.F. LEVEL,

Reset the CALIBRATE switch to OFF.

2-4
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Setting-Up Audio Input Level

NOTE:

10. (1)

@)
&)

(4)
(5)

NOTE:

An r.f. Level indication on the meter of 0dB represents
an r.f. output of 100 mW when the R, F, OUTPUT plug PL2
is terminated with 75 ohms,

Connect the audio input to pin 9 and 10 of PL15,

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

Adjust the R, F. GAIN control for an r.f. level indication
of 0dB,

Set the TRANSMISSION SELECTOR switch to SUPP,

Unscrew the cover and adjust the preset A, F, GAIN
control to again give an r.f, level indication of 0dB.
Replace the cover, '

When setting the audio levels for i.s.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

1. (1)
(2)
(3)

(4)

Tune the Drive Unit to any frequency and for c,w. operation
(para. 18).

Adjust the R, F. GAIN control for an r.{. level indication of
0dB on the meter,

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

"insertion control C - on the front panel - until the meter in-

dication is -6dB.

For A3A emission, set the TRANSMISSION SELECTOR switch
to PILOT and adjust the preset carrier re-insertion control

C for a2 meter indication in the range of -6dB to -26dB as
‘required; for levels below -14dB, the +14dB push-button must
be operated and the reading taken from the lower meter scale.

Setting-Up Frequency Deviation

12. (1)
(2)

(3)

MA.70A /G .

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

Adjust the R.F. GAIN control for an r.{. level indication of
0dB on the meter,

Calibrate in accordance with paragraph 8,

2 -5
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NOTE: It is not necessary to re-calibrate if the procedure
of para. 8 has alrcady been carried out.

(4) Set the TRANSMISSION S'ELECTOR switch to F .S, K,
(5) Set the CALIBRATE switch to 1.6 Mc/s.

(6) Set the METER switch to CALIBRATE.

(7) Set the INPUT switch to MARK.'

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

(9) Adjust the preset 'mark' control M - on the front panel -
until a zero-beat indication is shown on the meter.

(10)  Set the INPUT switch to SPACE.

(11) Turn the FINE FREQUENCY control in a clock vise direction
until the desired 'space' shift frequency on the dial coincides
with the cursor. :

(12) Adjust the preset 'space' 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 required
result is gbtained. )

(14) Retura METER switch to R,F, LEVEL, the CALIBRATE
switch to OFF, the FINE FREQUENCY control to zero on
the scale and fit the cap.

Additional Facilities

13, The Distortion Test Input connections (pins 11 and 12 of PL15) are
used in conjunction with the Racal Distortion Measuring Unit Type
MA. 141,

14. When the SIDEBAND switch on the MA.79G or H is set to EXT, an

external audio modulator (S,S.B. or I.,S,B.) is required. The mod-
ulator used must be designed to accept a 1.4 Mc/s source for modulation pur-
poses, and this source is available, on the rear of the Drive Unit, at plug PL20
(1.4 Mc/s OUTPUT); the modulated 1.4 Mc/s from the external modulator is
applied to plug PL17 (1.4 Mc/s INPUT). The Racal I,S,B. Modulators Type
MA.175 and MA., 202 are available for this purpose; The MA,79D has no
internal audio modulation facilities and hence no SIDEBAND switch, but the
above plugs are provided for the same purpose.

2 -6
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15. 1f the 'kilocycles' content of the r.{. output from the unit is to be syn-

thesised from an external source, this is applied to plug PL14 and the
XTAL V,F.0, switch is set to EXT. 1n this case, the instructions of para.9
are not applicable.

OPERATING INSTRUCTIONS

16. Ensure that the appropriate warming-up periods (see para.5) are observed.
Paragraphs 17 to 24 assume that the procedures In paragraphs 1 to 15 have
where appiicable, been carried out,

Tuning Procedure for Al Emission.

17. Make connections to the keying in‘put line as follows:
(a) For teleprinter input, connect pin 3 to 4 and pin 5 to 6 on PL15;
connect the 80 - 0 - 80 keying lines between pins 1 and 5 of
PL15.
(b) For contact-off . w. keying, connect pin 3 to 4 and pin 5 to 6 on

PL15; connect ite key between pins ! and 3 of PL15.

(c) For contact-on c.w. keying, connect pin 3 to 4 and pin 5 to 6 on
PL25; connect a 6.8k, W resistor between pins 1 and 3 of PL15; -
connect the key between pins 1 and 5 of PL/15,

18. (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

(¢) V.F.O, for internal v.{f.0. control.
(2) Set the GAIN switch to MANUAL.,
(3) Set the .INPUT switch to SPACE and the SIDEBAND switch to DOUBLE,
(4) Set the TRANSMISS.ION SELECTOR switch to C, W,
(5) Set the R, F. GAIN control fully ciockwise.

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

: . 2 -7
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MA.

If internal v.f.o. control is in use, set the KC/S scale to the required
setting using the KILOCYCLES control; calibrate the KC/S scale if
required, in accordance with para. 9.

Set the OUTPUT RANGE MC/S switch to the appropriate position.

Carefully adjust the OUTPUT TUNING control to produce a maximum r.f.
level indication on the meter; while doing this, reduce the setting of
the R.F. GAIN control to avoid damage to the meter. Finally, 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.

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

Procedure for A2, A3, A3A, A3H and A3J Modes of Emission

The audio input line should already be connected to pins 9 and 10 of PL15 as

required in para. 10.

(1)

79A/G

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.

Set the GAIN switch to MANUAL.

Set the INPUT switch to SPACE.

Set the TRANSMISSION SELECTOR switch to C.W.

Set the R.F. GAIN control fully clockwise.

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

If internal v.f.o. control is in use, set the KC/S scale to the required
setting using the KILOCYCLES control; calibrate the KC/S scale if
required, in accordance with para. 9.

2-8
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(8)
(9)

(10)
(11)

(12)

NOTE:

(13)

(14)

Set the QOUTPUT RANGE MC/S switch to the appropriate position.
Carefully adjust the OUTPUT TUNING control to produce a
maximum r.{. level indication on the meter; while doing this,
reduce the setting of the R, F. GAIN control to avoid damage to the

meter., Finally, adjust the MEGACYCLES control for a maximum
meter indication.

Adjust the R, F, GAIN control for a meter indication of 0 dB.

éet the TRANSMISSION SELECTOR switch as follows:-

(a) to PILOT for A2, A3, A3A or A3H emission, or

(b) to SUPP for A3J emission.

Set tﬁe SIDEBAND switch as follows:-

(a) to DOUBLE for A2 or A3 emission, or

-(b). to U,S,B. or L,S.B, for A2, A3A, AéH or A3J emission, or

(c) to EXT (MA.79G & H only) for using an external s.s.b, or
i.s.b, modulator (reter to para. 14).

Operation (12) is not applicable in the case of the MA. 79D (see_
para. 14). - :

Check that the preset carrier re-insertion control has been
adjusted in accordance with para.ll.

Set the INPUT switch to OPERATE.

22. Final adjustments to the gain of the Drive Unit, and the manner in which it is
performed, depend on the type of Linear Amplifier being drivén by this unit.

Tuning Procedure for Fl Emissior

23. Making connections to the keying input line as follows:-

(a)

(v)

-MA.T19A /G

For teleprinter input, connect pin 3 to 4 and pin 5 to 6 on PL15;
connect the 80 - 0 - 80 keying lines between pins 1 and 5 of PL15.

For contact-off c.w. keying, connect pin 3 to 4 and pin 5 to 6 on
PL15; connect the key between pins 1 and 3 of PL15.
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For contact-on c.w. keying, 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 PL15; connect
the key between pins 1 and 5 of PL15.

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

(¢) V.F.O. for internal v.f.o. control.

Set the GAIN switch to MANUAL.

Set the INPUT switch to SPACE.

Set the TRANSMISSION SELECTOR switch to C.W.

Set the R.F. GAIN control fully clockwise.

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

If internal v.f.o. control is in use, set the KC/S scale to the required
setting using the KILOCYCLES control; calibrate the KC/S scale if
required, in accordance with para. 9.

Set OUTPUT RANGE MC/S switch to the appropriate position.

Carefully adjust the OUTPUT TUNING control to produce a maximum r.f.
level indication on the meter; while doing this, reduce the setting of
the R.F. GAIN control to avoid damage to the meter. Finally, 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.

MA. 79A/G
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CHAPTER 3
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Introduction

1, To simplify the description of the operating'principles of the MA. 79
Universal Drive Unit, the circuit is considered in the simplified fprm
shown below.

F.S K.

Key ¥P
1.F.and FREQUENCY RF.O/P
A.F.. 9 AF.  w ~. % TUNED AMP.
e MODULATOR 7 :f";:: > GE:'E:GA:I:G . = OP. STAGES Tra::-};:ur
Amplitier
A
CW Key 1P
CALIBRATION
STAGES
MA.79-SIMPLIFIED BLOCK DIAGRAM
" e principles on whicl the a.{. o ator une utpu e
2 The p les on which the a.f. modulator and tuned output stages operate

are conventional (Chap.4). The i.f. and keying stages operate on a triple
conversion system which simplifies f.s.k. operation of the Drive Unit., The
remaining stages i.e. frequency generating and calibration are those which are
described in the following text. ‘

FREQUENCY GENERATING STAGES

Preliminary

3. The high degree of accuracy and range of trequencies required to operate

an s, s.b. transmitter are difficult to obtain by conventional means. If an
inductance / capacitance oscillator is used, complex compensating circuitry
"would be required to piovide the necessary accuracy and stability. Alternatively,
if crystal oscillator(s) were utilized either the number required would be pro-
digous on the frequency changing system complex. This problem has been
overcome in the MA. 79 Universal Drive Unit by means of the Wadley system of
tuning.

Wadley System

4, The system is named after the author of a paper published in Trans. S. A,

: 3-1
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1.E.E, Feb. 1954. It operates by hetrodyning a series of harmonics
generated from a fundamental crystal oscillator with the output of a variable
frequency oscillator; selection of the required frequency being made by means
of a narrow band-pass filter. : '

v
/ (13
OSCILLATOR
P
Q i SECOND s =nte =ty oW BASS
4 ixen > FILTER
N
RTAL -y HARMONIC e, 34c,"nic LOW PASS - FIRST ) i BAND PASS
OBCILLATOR > GENERATOR > FILTER > MIZER > FILTER

WADLEY TUNING SYSTEM-SIMPLIFIED BLOCK DIAGRAM

5. The diagram of the Wadley system shows that the output of the crystal

oscillator, f_, is fed to a harmonic generator which produces the harmonics
f,2f, 3, .... nf . This output is then.passed through a low-pass filter,
whichdetefmines thé maximum output frequency of the system, and then to the
first mixer stage. The generated harmonics are inixed with the output of vari-
able oscillator, f , thus producing the sum and difierence frequencies of fc + fv
and fc B fv etc.

6. The output of the 1st mixer stage is then fed through a band-pass filter the

bandwidth of which is such that only one of the mixer output frequencies is
passéd. The selected frequency, f ”™ n'fc is again mixed with f , thus reducing
the signal to the original harmonic n'f.c. To ensure that only the .iarmonic fre-
quency appears in the output, another low-pass filter determines the mhaximum
output frequency.

T If the system is now considered as a whole it will be apparent that the
frequency of output may be varied, in steps equal to fc, by altering the

frequency of the variable oscillator. It will also be apparent that the
accuracy of this frequency will be almost as high as that of the original

crystal oscillator and, provided suitable frequencies are selected, drift
of the variable frequency oscillator will not affect the output.

Electronic Bandswitching

8. Since the basic Wadley system produces only multiples of fc, it is
modified to produce the required continuous range of frequencies.

3-2
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9. The major modification to the system is the introduction of mixer and

filter stages to facilitate the insertion of the modulated 2-3 Mc/s signal
from the kilocycles variable frequency oscillator. The fact that the modulated
signal is in the range 2-3 Mc/s also necessitates raising cf the first low-pass
filter pass frequency 2 Mc/s above the maximum output frequency. The addition
of the tuned amplifier after the first mixing stage is only a refinement of the
circuit and does not basically alter the operation of the system,

$ROns v te VEO

2-3Me/s (2 mod)

TUNED ~ MIKER > s0Mc /e > MIRER 3. 30Mcls —> TO TUNED
AMPLIFIER  ° (2) e sPE- ) = LPS OIP $TAGES
$00 tcls
BANDWIDTH A
e
37 8 M ; . Mels
BPF vso
L P V
Tuneo P i & S2uchs P wanmonic | e
AMPLIFIER < * LPF <1 ceneaator | £
. osCHLATOR

MA.79 ELECTRONIC BANDSWITCHING-BLOCK DIAGRAM

CALIBRATION STAGES

Preliminary

10. The function of the calibration stages is to provide a means of checking the
frequency accuracy of the Drive Unit. This is achieved by producing check

signals from the 1 Mc/s crystal oscillator used in the electronic bandswitching

system, and beating it with the output signals in the conventional manner.

11.  The system consists of two similar stages which produce 100 kc/s and
10 kc/s outputs by means of regenerative division of the basic 1 Mc/s
signal. When selected the appropriate signal beats with the output frequency

and the resultant output may be monitored aurall, by 'phones or visually on the
signal meter.

Regenerative Dividing

12, This method of frequency dividing provides a high degree of accuracy

) 3«3
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and 1s 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-harmonic.

Consider the 100Kc/s divider (fig. 3). The output of the 1Mc/s oscillator 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, 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 multiplicatively mixed with the
1Mc/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 100Kc/s signal.

MA. 79A/G 3—4
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Introduction

1, The following text describes the Drive Unit circuit under two main
"headings - viz:-

SIGNAL FLOW - Outlining the relaiionéhip between stages
and
STAGE DESCRIPTIONS - Describing stage operation.

Continuity between these sub-divisions is established by describing the stages
in signal flow sequence. Stages which are not directly concerned with signal
flow are described separately as ancillary stages,

2. For simplicity in tle descripﬁons, it has been assumed that the user
is familiar with the conventional circuitry used in s.s.b. transmitters.
Alternatively, the user should have access to suitable reference books. The
preceding Chapter, Principles of Operation, provides details of the less
conventional stages and systems used in the MA. 79 Universal Drive Unit.

SIGNAL FLOW

General
3. Signal flow in the MA. 79 Universal Drive Unit may readily be traced
on the Block Diagram of the unit, Fig.l. The following description

is, therefore, directly refereaced to this illustration,

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

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

(SUPP, for suppressed carrier level,
(i.e. more than -50dB down on signal.

TRANSMISSION selector, SB, to (
(PILOT for carrier level between -6dB
(and -26dB down on signal.

. 4 -1
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(UPPER for upper sideband emission,

(

SIDEBAND selector, SE, to (DOUBLE for double sideband emission,

(

(LOWER for lower sideband emission.

INPUT selector, SC, to (AUDIO for distortion test audio input
' (channel,
(OPERATE for normal a.f., input channel,

CALIBRATE switch, S8J, to OFF for any mode of operation,
METER switch, SH, to R, F, LEVEL for any mode of operation.

NOTE: The operation of switches SH and SJ is fully
described in Chapter 2,

5. When the circuit has been get up for the required mode of s.8.b., emissibn,

a,f. signals are fed into the circuit via the A,F, INPUT or the DISTORTION
TEST INPUT. These input signals are then applied, via switch SC, to the cathode:.
follower and thence to the balanced modulator. The audio signals modulate the
1.4 Mc/s i.f. to produce both the upper and lower sidebands with the carrier
suppressed. The required sideband (8) is then obtained via the sideband selection
circuit which consists of the switch, SE, and the three sideband filters.

6. The selected sideband signal is-applied to the automatic level control stage
and passed to the 11,6 Mc/8 mixer, mixer 5. In addition to the selected
sideband, the signal applied to mixer 5 will embody the 1.4 Mc/s i,{. at the
required level for carrier re-insertion. This composite signal is mixed with the
10.2 Mc/s output of the 5.1 Mc/e Oscillator and Doubler to produce the second
i.f. of 11,6 Mc/s sideband.(8). This second i.f. is applied to the 1.6 Mc/s
mixer, mixer 4, where is is hetrodyned with the 10 Mc/s output of the 5 Mc/s
oscillator and doubler, producing the final i.f. of 1.6 Mc/s sideband(s).

7. The 1.6 Mc/s signal then passes, via the c.w. keyer, to mixer | where

it is mixed with the 3.6 - 4.6 Mc/s output of the kc/8 v.{.o0. to prcduce
the 2-3 Mc/s signal for injection into the electronic bandswitching stages, only
two of which are concerned with the main signal flow, These stages, mixers 2
and 3, convert the 2-3 Mc/s output of mixer 1 into the selected transmission
frequency. This signal is then fed through the tuned amplifiers to provide the
excitation for a power amplifier unit,

NOTE: The relationship between the electronic band-
switching stages is explained in the preceding
Chapter, Principles of Operation.

4 -2
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d.s.b./s.s.b, External Modulator (MA.79G/H)

8. In this mode, the balanced modulator and cathode follower stages are switched
out by the SIDEBAND selector SE in the EXT position. The 1.4Mc/s output of the
MA.79G/H is applied to the external modulator as the carrier frequency. The output
of the external modulator follows the same signal path as that described in paras.
6 and 7, from the automatic level control stage, to which it is applied via switch
SE.

A.M. Compatible

9. A.M. Compatible emission from the MA.79G/H Drive Unit may be generated
internally or externally. To use the internal modulator, the SIDEBAND selector
must be set to LOWER, the TRANSMISSION selector to PILOT and adjusted for —-6dB
level. If an external modulator is to be used, the lower sideband must again be
selected and applied to the MA.79G/H, set up as described in para. 8 above, with
maximum carrier re-insertion.

C.W. Keying

10. For C.W. emission, set the INPUT selector to OPERATE, TRANSMISSION 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 keying stage, thus
interrupting the r.f. output of the MA.79G/H. The signal flow in 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

11. The MA.79G/H is set up as in para. 10, but with the TRANSMISSION selector set
to F.S.K. In this case, the bias from the keyed d.c. is applied to the variable
reactance valve, and controls the value cf the reactance. This variable reactance
is connected to the 5Mc/s oscillator and doubler in such a way 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 transformer L7. The A.F. GAIN
control RV2 is connected across the secondary winding L7B, thus allowing
adjustment of the a.f. level applied to the grid of the cathode follower Véb. A
filter, C10/L20, 1is connected to the output circuit of V6b to obviate introduction
of the 1.4Mc/s carrier into the audio circuit.

MA. 79A/G 4—3
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Balanced Modulator (V13)

13. This stage is conventional, and descriptions of balanced modulators are to be
found in many textbooks. Unmodulated r.f. at 1.4MC/s and a.f. are applied by way
of L18 to the diode (V13) providing the modulation. The circuit is balanced for
maximum carrier rejection by adjusting C81 and RV3.

Sideband Selection

14. Note that the MA.79A is not fitted with PL20 (1.4Mc/s OUT), PL17 (1.4Mc/s IN)
and the EXT. position on the SIDEBAND switch SE. The desired sideband signal is
selected from above or below 1.4Mc/s respectively. The double sideband filter is
basically and attenuator, compensating for the 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.79G, the output of the balanced
modulator is earthed in addition to the sideband filters, for externally 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 amplifier, the gain of which can be
controlled by the output level of the power amplifier. With the TRANSMISSION
selector set to ‘PILOT’ and the GAIN switch to ‘AUTO’, the grid bias derived from
the power amplifier is applied to the stage, thus preventing an overload 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

16. The carrier re-insertion level required, is selected by the TRANSMISSION
selector switch from a capacitive potential divider, deriving its input from a
phase correction circuit C67/R50 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 Cl45 is adjustable at the front panel
between -6dB and -26dB level 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 Oscillator/Doubler and Mixer 5 (V19 & V25)

17. The sideband signal, together with the re-inserted carrier, is applied to grid
3 of Mixer 5 (V25), and multiplicatively mixed with the 10.2Mc/s output of the
5.1Mc/s Oscillator and Doubler (V19). This oscillator is of the Colpitts crystal
type, using the screen grid as the oscillator anode. The second harmonic is
extracted from the tuned anode circuit and applied to grid 1 of Mixer 5. To
stabilize the oscillator frequency, the crystal is contained in a temperature-
controlled oven.

MA. 79A/G 4—4
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5.0Mc/s Oscillator/Doubler and Mixer 4 (V5 & V8)

18. This stage is identical in operation to that described in para.l7. 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 10Mc/s, the
second harmonic of the 5Mc/s crystal oscillator, to produce a signal at 1.6Mc/s.

C.W. Keyer (V12)

19. On s.s.b. or d.s.b. operation, this stage is a normal r.f. amplifier, raising
the level of the 1.6Mc/s output of Mixer 4 for injection into Mixer 1, in the
frequency selector stages.

Frequency Selection Stages

3.6-4.6Mc/s (KILOCYCLES)V.F.O. (V4 & V7)

20. The KILOCYCLES V.F.O. consists of a switched, oven stabilized, Colpitts
crystal oscillator for the 6 fixed frequencies, and a continuously variable L.C.
Hartley oscillator. The XTAL/V.F.O. switch selects the crystal required, the
V.F.O. or an externally 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. supply.
Trimmers (Cl to C6) are provided for V4 and C46 for V7, to compensate for
variations 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
oscillator. C1l27 provides the adjustment of frequency for the MEGACYCLES range.
Two outputs are taken from this stage, one from the anode via Cl24 to the Harmonic
Mixer (V11l), 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 Oscillator (V1)

22. With the exception of the MA.79H, this is a Colpitts crystal oscillator, fine-
tuned by C7. The crystal is mounted in a thermostatically controlled 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 International Octal
plug which replaces Oven 2.

Harmonic Generator (V3)

23. A non-linear amplifier is used to produce the harmonics of the 1Mc/s
oscillator. The output circuit is connected to a filter network which has a pass-
band of 1 - 32Mc/s. The necessary degree of non-linearity is obtained by operating
V3 with zero bias and low screen volts. Under these conditions, the positive half
of the input sinewave produces little output, whereas, the negative-going half of
the wave is amplified and appears, rich in 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 Amplifier (V18)

26. This is an r.f. amplifier, with a 37.5Mc/s bandpass filter in the anode
circuit. 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)

27. This 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 2-3Mc/s bandpass

filter.

Amplifier (V14)

28. The output from the 37.5Mc/s filter is further amplified in this stage. The
stage operates in a conventional manner, apart from the anode circuit which
diplexes the 37.5Mc/s signal with the output of the 2-3Mc/s filter. Variable
capacitor C87 prevents interaction between L23 and the 2-3Mc/s 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/s, the passband of the filter
forming part of V17 anode load.

Mixer 3 (V20)

30. This is a multiplicative mixer with the MEGACYCLES V.F.O signal being injected
into the cathode circuit via the V.F.O. coil, while the output of the 40Mc/s
bandpass filter 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. amplifier. Selective tuning is carried out
in the coupling circuitry between this stage and the following tuned amplifier.
The output of V26 is coupled via Cl62 to the tuning circuit which consists of
variable capacitor Cl66 padded by C168, in parallel 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 being selected by the
OUTPUT TUNING selector, SF.

Tuned Amplifier (V31)

32. This is a grounded-grid r.f. amplifier in which the input signals are
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Introduced into the cathode circuit by means of the secondary of the r.f.
transformer. Selection of the appropriate transformer is again made by switch SF.

Output Matching

33. This stage is similar to the inter-stage coupling between V26 and V30. Fine
tuning is made by adjustment of Cl14 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 output impedance of 75 ohms to be maintained
throughout 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.l10, the
operating conditions of certain stages are altered; the a.f. cathode follower Vé6b
is switched off by removing the HT supply from its anode. The grid bias of V22,
the A.L.C. stage, 1s referenced to earth instead of the P.A. output level, and the
grid bias of the C.W. Keyer stage is referenced to the Keying input, PL15 pin 1.

Direct Keying

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

Contact Closure

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

Relay Switching

37. In addition to switching V12 in the manner described in para. 35, the
MEGACYCLES V.F.0., V23, is also switched by interrupting its grid 2 supply
voltage. These two stagés are switched by the relay RLB. This facility being
intended for use with a Pressel or “press-to-talk” switch.

NOTE: The alternative connection shown on the circuit diagram for
RLB contacts reverses the switching of V12 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 input is, in this mode,
connected to the control grid of V2, the variable reactance valve, which is
switched on by applying 200V to its anode via SB3Fb.

Variable Reactance Valve (V2)

39. This valve, when the bias on its control grid is varied, alters the
oscillatory frequency of V5. The magnitude of this frequency shift may be set by
adjusting C19, “Mark” frequency, and Cl2, “Space” frequency. These capacitors may
be adjusted via the holes in the front panel labelled M and S for Mark and Space.
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Ancillary Stages

Calibration Stages

Divider Stages

40. The operation of the 10Kc/s (V24 and V21) and 100Kc/s (V27 and V28) stage is
fully described in paras. 12 to 14 in chapter 3 of this section. Hence no
explanation is therefore given here. However, since the source signal is 1Mc/s,
and 10Kc/s is the 10%? 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 produce 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 JK1 or a deflection on meter Ml.

1.6Mc/s Calibration

44. When this mode of calibration is selected the output of the 1.6Mc/s mixer, V8,
is calibrated against a set 1.6Mc/s output from the 100Kc/s multiplier, V31l. The
output from V8 is fed via PL13/SK13 and switch SJ4B to V33, whereas the 1.6Mc/s
output from L54B is fed via switch SJ1Bb to V33. This allows the alignment
accuracy of the i.f. stages to be calibrated separately.

100Kc/s Multiplier (V31)

45. This multiplier operates in a conventional manner to produce harmonics of
100Kc/s to provide the 1.4Mc/s 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, the heater supplies are
isolated from each other by means of suitable filters.

MA. 79A/G 4—8

Section 1



CHAPTER 1

ROUTINE MAINTENANCE

General

1. The MA.79 Drive Unit is a component unit of Transmitter TA.127 and Transmitting
Terminals TTA.339 and TTA.371. The overall maintenance required on the relevant
transmitter is covered in Part 1, Section 2, Chapter 4 of the TA.127 handbook, Chapter
5 of the TTA.339 handbook and Section 2, Chapter 2 of the TTA.371 handbook (A.P. 116E-
0257-1). As stated in these chapters, it consists mainly of periodical inspection and
lubrication. In addition to the procedures given in the above chapters, the following
procedure should be carried out:-

(a) Inspect all readily-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 suitable
lubricant.

KILOCYCLES Scale

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 if
necessary, a very small quantity of grease XG271 (J.S.Cat. No. 9431550)applied to the
worm only.

MA. 79A/G 1-1 *
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Introduction

1. The Universal Dr1ve Unit type MA. 79 is compnsed of the following sub-
units: -

(1) Front Panel, containing:
(a) Tuning Escutcheon
(b) Fine Frequency Control
(¢) R.F. Level/Calibrate Meter

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

(a) 3.6-4.6 Mc/s V.F.O, (V4, V7)
(b) Oven/Control Reiay (RLA)

(3) Mc/s V,F,0, Sub-chassis, c.ontaining:
(a) 40.5- 69.5 Mc/s V.F,0, (V23)
(b) Mixer 3 (V20)
(¢) 30 Mc/s Low Pass Filter
(d‘) Tuned Amplifiers (VZf;, V30)

(4) Modulation Sub-chassis, contai.n'ing:
(a) 5 Mc/s Crystal Oven (Oven 3)
(b) Variable Reactance Valve (V2)
(¢) 5 Mc/s Crystal Oscillator (V5)
(d) 5.1 Mc/s Crystal Oscillator (V19}
(e) Automatic Level Control Stage (V22)

(f) . Mixer 5 (V25)

2-1
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(5)

MA.79 A/G

(2)
(h)
(3)
(k)
0))
(m)
(n)
(o)

Mixer 4 (V8)

C.W. Keyer (V12)

Mixer 1 (V10)

Key'ing Test Source (V16)
1.4 Mc/s Amplifier (V9)
Cathode Follower (V6)
Balanced Modulator (V13)

2 - 3 Mc/s Band Pass Filter

Main Chassis, containing:

(a)
(b)
(c)
(d)

(e) .

()
(g)
(b)
(3)
(x)
(1)
(m)
(n)
(o)
(p)

Mixer 2 (V14)

Amplifier (V17) -

1 Mc/s Crystal Oscillator (V1)
Harmonic Generator (V3)
Harmonic Filter

Harmonic Mixer (v11)
Harmonic Amplifier (V 15, V18)
37.5 Mc/s Band Pass Filter
40 Mc/s Band Pass Filter

100 kc/s Divider (V27, V28)
100 Kc/s Multiplier (V31)

10 Kc/s Divider ‘(VZI. V24)
Harmonic Amplifier (V29)
Calibration Mix;ar (v33)

Audio Amplifier (V32)
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Dismantling

2. Before any of the operations detailed in the following paragraphs the Drive
Unit should be removed from the transmitter cabinet as deta.ﬂed Part 1,
Section 2, Chapter 2.
3. Front Panel
(a) Remove all control knobs.

(b) Disconnect the meter leads noting colour code/position.

(¢) Remove securing nuts from R, F, LEVEL/CALIBRATE and
14dB switches.

(d) Extract the panel retaining screws.
(e) Remove front panel.

4, Kc/s V.F.O, Sub-Chassis:

(a) Remove all bottom cover plate from unit.

(b) Disconnect the soldered c@nnections from the 4-way connector
block nezr R161.(Fig.9) noting colour zodes/positions.

(c) Disconnect relay and heater leads from terminals adjacent
_ to RLA (Fig. 7) noting -colour code/positions.

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

(e) Disconnect the coaxial plugs/sockets from SKT3, SKT4,
' SKT5 and PL13 (Fig.7)

(f) Remove front panel as detailed in para. 3.
(g) Remove MEGACYCLES dial from its boss.
CAUTION: Do not remove the boss from its shaft.
| (h) Extract the two retaining screws adjacent to C6 and L8 (Fig.7)
(j) Lift out kc/s v.f.0. sub-chassis. | |

5. Mc/s V,F,O, Sub-chassis: It is desirable, but not essential, that the
ke/s v.f. 0. sub-chassis is removed (para.4) before the Mc/s v.f.0. sub-
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chassis,

The procedure detailed below describes removal with kc/s v.f,o0.

sub-chassis still in position,

6. Modulation Sub-chassis:

(a) Remove bottom cover plate from unit,

(b) Disconnect soldered connections from 4-way terminal block
near R182 (Fig. 8) noting colour codes/positions.

(c) Disconnect screened lead from C298 which is adjacent to
C296 (Fig. 8).

(d) Disconnect orange lead from the junction of R112/Cl24
(Fig. 8).

(e) Disconnect coaxial plugs/sockets from SK5, SK12 and PL13
(Fig. 7).

(f) Remove valves V24, V32 and V33 from their sockets.

(g) Remove tool clip-board from right-hand-side panel above
chassis.

(h) Remova front panel as detailed in para, 3.

6)] Extract the three retaining screws from the top of the sub-
chassis,

(x) Lift out Mc/s v.f.o. sub-chassis.

to remove sub-chassis proceed as follows:-

MA.79A/G

(2) Remove left-hand side panel from drive unit.

(b) Disconnect coaxial sockets from PL9. PL10, PL13 and
" PL18 (Fig. 7).

(c) Disconnect soldered leads from multi-way connector strip
near L4 (Fig. 8) noting colour codes/positions,

(d) Remove knob and retaining nut from the INPUT SELECTOR

switch.
(e) Remove sub-chassis retaining screws,
(f). Withdraw modulation sub-chassis.
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" Re-a ssembly

. Modulation Sub-Chassis:

(a) Insert sub-chassis into position (Fig. 7) and secure in
position with retaining screws.

(b) Solder leads to multi-way connector block in positions noted
during dismantling.

(c) Connect appropriate coaxial sockets to PL9, PL10, PL13 and
PL18.

(d) Secure INIUT SELECTOR switch with retaining nut and fit
knob,

(e) Replace and secure the drive units left-hand side panel,

8. Mc/s V.F,0, Sub-chassis:

(a) Place sub-chassis in position (Fig. 7) aid secure with the
three retaining screws.

(b) Replace front panel as detailed in para, 10.
(¢) . Replace tool clip board to right-hand side panel above chassis.
(d) Replace valves V24, V32, and V33 (Fig. 7).

(e) Connect appropriate coaxial plugs/socket to SKT5, SKT12 and
PL13 (Fig. 7).

(f)  Solder orange lead to junction of R112/C124 (Fig. 8).
(g) Solder screened lead to C298 (Fig. 8).

(h) Solder three leads to 4-way terminal block near R182
(Fig. 8), in positions noted during dismantling.

@) R'epla;ce and secure the drive units bottom cover plate.

9. .Kc/s V.F.0O, Sub-chassis:

(2) Place sub-chassis in position (Fig. 7) and secure with two
retaining screws.

(v) Turn boss on MEGACYCLES control shaft fully counter-

2 -5
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10, Front Panel:

(¢)

(4)

(e)

()
(2)

(h)

(3)

11. Replacement

(a)
(b)

(<)
(d)

clockwise.

Set engraved alignment mark on MEGACYCLES dial to
12 o'clock' position and fit dial to boss.

Replace front panel as detailed in para. 10.

Connect appropriate coaxial plugs/socket to SKT3, SKT4.
SKT5 and PL13. (Fig.7).

Replace dial lampholders and secure leads with cable cleats.

Solder relay and heater leads to terminals adjacent to RLA
in positions noted during dismantling.

Solder three leads to 4-way connector block near R161
(Fig.9) in positions noted during dismantling.

Replace drive units bottom cr.ver nlate.

Place panel in position and secure with retaining screws.

Replace securing nuts on R,F, LEVEL/CALIBRATE and
14dB switches.

Reconnect meter leads in posiiione noted during dismantling.
Replace control knobs.

of I'.im Scale:

MA.79 A/G

(2)

\0)
(c)
(d)
(e)
(f)

Rotate KILOCYCLES control until end stop beyond 1, 000 kc/s
is reached.

Remove front panel as detailed in para. 3.

Remove top plate and idler gear frum drive gears ensuring
that gears are not displaced during removal.

Allow drive gears to unwind slowly.
Remove the scale film,

Fit !, 000 kc/s end of new scale film to drive sprockef: and
wrap the end around the split pin on the left-hand bobbin.
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11. Replacement of Film Scale: (cont'd) -

(g)

(h)

()

(k)

(1)

(m)

(n)

Rotate left-hand bobbin clockwise until approximately 1ift.
of the film is left free.

Fit free end of film to the second and turn bobbin counter-
clockwise until film is taut.

Turn drive gears in opposite directions approximately one
revolution and fit idler gear while under tension.

Replace top plate and secure with retaining screws.

- Set KC/S scale to mechanical end stop at 1, 000 kc/s end and

check that capacitor vanes are fully meshed on right of
spindle as viewed from the front of the unit,

Check that distance between cursor and 1, 000 kc/s end of
scale is approximately 3 in. If necessary correct distance

by lifting film from drive sprocket and moving as required,

Replace front panel as detailed in para. 10,

12. Re-alignment of kc/s V,F,O,

(2)
(b)
(e)
(d)
(e)

()

(g)

Conneci supplies to drive unit,

Set METER switch to CALIBRATE‘.
Set CALIBRATE switch to 100 KC/S.
Set KC/S cursor to mid position.

Set KC/S control to zero (0) and adjusAt C46 (Fig.13) for zero
beat.

Set KC/S control to 1, 000 and adjust L14 (Fig. 13) for zero
beat.

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

13. Replecement of Tuning Capacitor: If the tuning capacitor, C47, is re-

placed re-align v.f.o. as detailed in para.ll (1) and (m) and para. 12.

MA.79 A/G
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L. The information given in this chapter is intended to serve three purposes.

(2) To enable a check and, if necessary, adjustments to be made so
that the performance conforms with the Technical Specification

given in Section 1,

(b) Assist in detailed favlt location,

{(c) Provide information for adjustment of the FINE FREQUENCY

preset control.

Test Equipment

2. The following items of test equipment are needed to carry out the align-
ment procedures, Throughout this chapter, test equipment will be
called up by the 1tem 'Leiter' reference given in the foilowing list, e.g.

Item (e).

‘(a) Audio signal generator, to following specification:

Frequency Range:
Output Level:

Output Impedance:
Example Instrument:

300 c/s to 10 kc/s %2%.

0.1lmW to 1W (0.25V to 25V)
continuously variable -2dB.
600-ohms,

Advance Components. Audio Signal
Generator Type J1 or J2. (J.S, Cat,
No. J1: 6625-99-943-4059).

(b) R.F, Signal generator, to the following specification:

Frequency Range:

Calibration Accuracy:

Output Level:
Output Impedance:
Example Instrument:

MA,79A/G

1.5 Mc/s to 25 Mc/s,

i:l‘/o.

2.75 volts min,

75-ohms.

Marconi Instruments Signal
Generator T.F, 867.
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(c)

(9)

(e)

(£)

(g)

MA.79A/G

Digital frequency meter 'to following specification:

Frequency Range:
Accuracy:

Input Sensitivity:
Input Impedance:
Example Instruments:

20 c/s to 30 Mc/s.

#1 count %1 part in 107,

10 mV r,m.s.

1 Megohm shunted by 15 pF,

Racal Instruments Digital Frequency Meter
806R, SA.540/550 fitted with Probe SA. 544
or SA.505 and Oscilloscope Item (g).

Valve voltmeter to the following specification:

A,.C, Voltage Range:
Input Impedance:
(approx.)

Example Instrument:

OtolV, 3V, 10V and 300V £300 £3% f.s.d.
0-10 ke/s - 5 Megohms ) Shunted
10 k¢/s - 1 Mc/s - 2,7 Megohms ) by
10 Mc/s - 100 Mc/s - 50 Kilohms) 4 pF
Marconi Instruments Vacuum Tube
Voltmeter T.F,. 1300 with A.C., Multipi.er
T.M. 6067. '

Valve millivoltmeter to following specification:

A.C, Voltage Range:
Input Impedance:

Example Instrument:

0to lmV, 3mV, 10mV, 30mV, 100mV,
300mYV, 1V and 3V, _

1 kc/s - 1| Megohm, 30 Mc/s - 50 kilohms
shunted by 7pF.

Phillips Valve Millivoltmeter GM 6014,

Two-tone oscillator to following specification:

Frequency Range:

Output Lievels:

Output Impedance:
Example Instruments:

A good quality oscillo-
scope:
Example Instrument:

20 c/s - 20 ke¢/ 8 continuously variable
independently.

0.1 mW to 1W (0.25V to 25V) continuously
varizole.

600-ohms,

Marconi Instruments Oséillator TF2005R.

Input Impedance of 1MQ +20 pF and 'Verti-
cal Signal Out' facility.
Tektronix Type 545,
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(r)

(3)
(k)

(1)

(m)
(n)

(o)

H,F, Spectrum Analyser to following specification:

Frequency Range: 1.5 Mc/s to 30 Mc/s.
Input Level: 100 mW min.
Input Impedance: 750,

Amplitude Measure-~ 0 to -60dB.

ment Range: 2

Example Instrument: Furzehill Laboratories H,F, Spectrum
Analyser S510 with frequency changer
5520,

High impedance headphones.
Wire Probe - Made by stripping back
3/8 if. of the -insulation from each end
of a 3% in. length of 7/0076 wire,
Resistor - 75 ohms, 10%, iw.
Resistor - 1 kilohm, 10%, 3W.
Cryswals, Type D.
Frequency Range: 3.6 - 4,6 Mc/s
' as XL1 to XL6 Part 2, Section 2,
Chapter 5 (Parts List),

Resistor - 100 ohms,
lo%. %W'

Initial Procedure

3. (1)

(2)

(3)
NOTE:

(4)

MA,79A/G

Withdraw the Drive Unit from the cabinet removing all rear con-.
nections before lifting out the unit,

Check that the primary taps on the mains transfor.ner are adjusted
to suit the available mains voltage.

Connect the 75-ohm resistor Item (1) between the R.F, OUTPUT
plug PL2 and chassis,

This resistor must be removed when connecting the Spectrum
Analyser Set for 75Q input impedance.

Connect together pin 3 and 4 of the 12-pin unitor PL15
(on rear of chassis), '
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(5)
(6)

(7)

(8)

(9

Remove the dust cover from the unit,

Connect the mains supply voltage and switch on. Allow
approximately one hour for the unit to warm up.

After the one hour warming up, disconnect SKé6 (Fig. 7)
and connect the Frequency Meter Item (c) between PL6

and earth.

Set the Frequency Meter to a minimum 1 second 'gate'
time and check that the reading is 1 Mc/s +1 count. .

Disconnect the Frequency Meter and reconnect SKé6.

Ke/s V.F,O0, Qutput

4. (1)

(2)

(3)

(4)
(5)

(6)

Set the XTAL, V.F.O, switch to V.F.O,

Connect the Valve Voltmeter Item (d) between pin 2 of V10
valveholder and chassis,

Rotate the KILOCYCLES control from 0 to 1000 on the KC/S
scale and check that the meter indication is within the limits
2.5 and 3.5 volts,

Remove the two knurled screws from the top of crystal oven
1, and take off the.cover. '

Fit six crystals, in the positions provided, in the frequenéy
range of 3,6 to 4. 6‘ Mc/s; refit the oven cover..

Set the XTAL, V.F.O. switch to each of the positions 1.to 6
in turn, and check that the meter indication is within the limits
of 2.5 and 3.5 volts r.m. s.

2 to 3 Mc/s Filter Qutput

5. (1)

(2)
(3)

(4)

MA.79A/G

Disconnect PL8 from SKT8.

Connect the 1 kilohm, W resistor Item (m) between SK'i_‘S and
chassis, :

Connect the Valve Voltmeter Item (e) with input padded to a total
of 12 pF,, across the 1 kilohm resistor,

Set the XTAL , V.F,O. switch to V.F.O.

3-4
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(5)

(6)

()

Set the TRANSMISSION SELECTOR switch to C. W, and the
R.F. GAIN control fully clockwise.

Rotate the KILOCYCLES control from 0 to 1000 on the KC/S
scale, and check that the meter indication is never less than
160 mV and that the maximum to minimum output does not
exceed 3dB. '

Remove the voltmeter and 1 kilohm resistor and reconnect
PL8 to SKTS. '

F.,S.K, and Fine Frequency Calibration

6. (1)
(@)

(3)

Set the XTAL/VFO switch to EXT. and on the MA. 79H only

' set‘the IN/JOUT switch on the MA,284 to OUT.

Fit a suitable crystal ltem (n) into any spare crystal position
in oven 1 (Fig, 13),

With the FINE FREQUENCY cursor centred, check that when
the calibration dot, which is 3/8 inch to the left of the extreme

. minus calibration marking on the scale, is lined up on the diat,

(4)
(5)

NOTE:

(6)

)

MA.79A/G

capacitor C113 is at maximum capacity.

Set the TRANSMISSION SELECTOR to FSK and the INPUT switch
to SPACE,

Set preset capacitor S (C12) to maximum cipacity and preset
capacitor M (C19) to minimum capacity.

If the bottom cover of the equipment is removed these capacitors
can be seen beneath the side cover without the need to remove
this cover,

Remove V8 and fit one end of the wire probe Item (k) into Pin 1
position on the valvcholder. Replace V8 and its screening can,
and feeding the wire probe between the valve and the screening can
at the same time so that the free end of the probe protrudes out

of the top of the screening can.

Connect the Frequency Meter Item (c) between the free end of
the wire probe Item (k) and the chassis, Tune L6 until a reading
9 996 000 c/s %5 c/s is indicated on the Frequency Meter,
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(8)

. NOTE:

(9)

NOTE:

(10)

(11)

(12)
(13)

(14)

(15)

MA.79A/G

By progressive adjustments of capacitors S and M, when
switching the INPUT switch alternatively between SPACE
and MARK ensure the conditions given below can be met,

INPUT SWITCH ' FREQUENCY METER
. SPACE 9 996 450 c/s %2 c/s
MARK 9996 550 c/s 2 c/s

A slight re-adjustment of L6 may be required to obtain the
above figures, '

By progressive adjustments of capacitors S and M, when
switching the INPUT switch alternatively between SPACE
and *AARK until the conditions given below can be met.

INPUT SWITCH FRi QUENCY METER
SPACE 9996 000c/sx2c/s
MARK 9 997 000 c/s £ 2 cfs

A slight re-adjustment of L6 may be required to obtain the
above figures.,

Set the TRANSMISSION SELECTOR to C.W, the INPUT switch
to SPACE and adjust capacitor Cl15 for a Frequency Meter
indication of 9 996 500 c/s =1 c/s.

Disconnect the Frequency Meter and wire probe from valve
V8 and fit the wire probe to pin 2 of valveholder for V10 in

the same manner as described in operation (6).

Connect the Frequency Meter between thefree end of the wire

_frobe and chassis.

Set the R.F, GAIN control fully clockwis= and centre the FINE
FREQUENCY cursor.

Set the FINE FREQUENCY dial to -500 ¢/s and adjust the core
of L24 (see fig. 7) to obtain a reading of 1 599 500 c/s %10 c/s
on the Frequency Meter.

Set the FINE FREQUENCY dial to +500 ¢/s and adjust preset
capacitor C112 (see Fig. 7) to obtain a reading of 1 600 500 c/s
+10 c/s on the Frequency Meter.
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(16)

(17)
NOTE:

(18)

(19)

(20)

(21)

(22)

(23)

MA.79A/G

Continue to adjust L.24 and C112 until the dial settings and
Frequency Meter readings given below are obtained.

DIAL SETTING FREQUENCY METER
+500 1 600 500 ¢/s £10c/s
+400 1 600 400'c/s x10c/s
+300 1'600 300 c/s £10c/s
+200 1 600 200 c/s %10 c/fs
+100 1 600 '100 c/s 10 c/s -

0 1 600 000 c/s %2 c/s
-100 1 599 900 c¢/s £10 c/s
-200 1 599 800 c/s +10 cfs
-300 1599 70vuc/s x£10c/s
-400 1 599 600 c/s 10 c/s
-500 1 599 500 c/s 10 ¢cfs

Disconnect the wire probe and Frequency Meter,

The wire probe and an oscilloscope pre-amplifier are
not required for remaining operations in this paragraph.

Set the FINE TUNING dial to 0 and check that the INPUT
switch is in the SPACE position.

Select the 1.6 Mc/s position on the CALIBRATE switch
and CALIBRATE on the METER switch. The meter should
indicate zero beat. A slight re-adjustment of C15 may be -
necessary to obtain zero beat,

Set the R.F, GAIN control to its mid-rotation position and
connect the Frequency Meter across the 75 ohm resistor on
PL2.

Select the appropriate position on the XTAL/VFO switch for
the position of the crystal inserted in operation (2) and tune
the MA.79 for C,W, operation as given in the Operating
Instructions,

Adjust the trimmer capacitor associated with the crystal to
obtain the output signal calculated, see Section 1, Chapter 2,
Paragraph 2 and 3.

Adjust the FINE FREQUENCY controi from 0 to -500 ¢/s and 0
to +500 ¢/s in 100 c/s steps and check that Frequency Meter
indicates shifts of 100 ¢/s 10 c/s.
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(24)

(25)

Reset the FINE FREQUENCY control to 0 and check that
the Frequency Meter indication is within 2 ¢/s of the
reading obtained in operation (22).

Set the MA .79 up for FSK operation as given in the Operating
Instructions and check that shifts of 50 ¢/s and £500 c¢/s can
be set up by the use of capacitors S and M,

Mc/s V.F.0O, Calibration

7. (1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

(11)

(12)
(13)

(14)

(15)

MA.79A/G

Set the R.F., GAIN control fully clockwise (maximum).
Set the XTAL - V.F.O. switch to V.F,O,

Set the TRANSMISSION SELECTOR to C. W,

Set the INPUT switch to SPACE.

Set the SIDEBAND switch to DOUBLE.,

Set the METER switch to R,F, LEVEL,

Set the CALIBRATE switch to OFF,

Set the KC/S dial to 0. |

Set the MC/S dial to the éen'tre of the 2 Mc/s dial mark.
Adjust the core of L29 (see Fig. 12) to obtain maximum
output on the meter, reducing the R.F. 3AIN control as

necessary.

Set the KC/S dial to 1000 kc/s and the MC/S dial to the
centre of the 29 Mc/s dial ma~k,

Adjust capacitor Cl128 for maximum output on the meter.
Repeat operations (9) to (12) until the calibration is correct,

Rotate the MC/S dial from 29 Mc/s to 2 Mc/s and check that
all Mc/s scale divisions are within their relevant dial marks
as indicated by maximum readings on the meter,

Set the KC/S dial to 0, rotate the MC/S <ial from 2 Mc/s to
29 Mc/s and check that all Mc/s scalé divisions are within
their relevant dial marks as indicated by maximum readings
on the meter.
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Kc/s V.F.O, Calibration

8. (1) ° Set the XTAL - V.F.O.. switchto V,F.O,

(2) Set the TRANSMISSION SELECTOR to C. W, .

(3) Set the INPUT switch to SPACE.

(4) Set the SIDEBAND switch to DOUBLE.

(5) Set the METER switch to CALIBRATE,

(6) Set the CALIBRATE switch to 100 KC/S..

(7) Connect the Headphones Item (j) to unit (PHONE jack socket).

(8) Centralize the KC/S cursor.

(9)  Set the KC/S scale to 0.

(10) A 'zero beat' should be obtained: If not adjust C46 (oven 1)
until 'zero beat' is obtained with nearest 100 kc/s check
frequency.

(11) Set the KC/S scale to 1000 kc/s.

(12) A 'zero beat' should be obtained: If not adjust core of L14
(oven 1) until 'zero beat' is obtained with nearest 100 kc/s
check frequency.

(13) Repeat operations (9) to (12) until optimum result is obtained.

(14) Check for 'zero beat' at all'100 KC/S calibration marks (eleven) -
on KC/S scale are within 3 kc/s of the relevant KC/S scale

position.

(15) Set the CALIBRATE switch to 10 KC/S and check that nine
calibration marks are audible between each 100 kc/s mark.

(16) Set the METER switch to R.F, LEVEL and the CALIBRATE
-switch to OFF,
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Pilot Carrier Check

9. (1) Remove the 75Q resistor and connect the Spectrum Analyser
' "~ Item (h) input between PL2 and earth,

(2) Set the TRANSMISSION SELECTOR to C.W, and the INPUT switch
to SPACE,

(3) Tune the Drive Unit to 3.5 Mc/s for a C. W, output of 0dB on
the meter,

(4) Set the Spectrum Analyser to display 3.5 Mc/s at 0dB.

(5) Set TRANSMISSION SELECTOR to PILOT.

(6) Chezk that adjustment of pre-set capacitor C145, marked 'C'
on front panel, varies the carrier level between -6dB and

-26dBo

(7) Remove the S.pectrum Analyser and reconnect the 750 resistor
between PL2 and earth,

Input Level Checks

10. (1) Connect the Oscilloscope, Item (g), across the 75- ohm resistor
between PL2 and earth.

(2) Set the TRANSMISSION SELECTOR to C. W, the SIDEBAND
switch to DOUBLE,, the INPUT switch to SPACE and the
OUTPUT RANGE switch to 3 - 6.

(3) Tune the Drive Unit to 3.5 Mc/s, for a C,W. output 0dB on
meter using the R,F. GAIN control and the OUTPUT TUNING
control.

(4) Set the TRANSMISSION SELECTOR to PILOT.
(5) Set capacitor 'C' for -6dB on the meter
(6) Set the INPUT switch to OPERATE,

(7)  Connect the balanced output of the Audio Signal Generator,
Item (a) to PL15 pins 9 and 10 and set the frequency 1500 c/s.

(8) Set the signal generator output level to 0dBm (0.775 volts) and
from the oscilloscope display check that 95% modulation can be
obtained within the range of the A.F. GAIN control.

3-10
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(9)

(10)
(11)

(12)
(13)

Repeat operation (8) with generator output level at -20dBm
(. 078 volts) ard +10dBm (2. 45,volts).

Set the INPUT selector switch to AUDIO.

Transfer the s‘ignal generator from pins 9 and 10 to pins 11
and 12 of PL15, '

Repeat operation (8) and (9).

Disconnect the Oscilloscope and Audio Signal Generator,

F.S5.K. and Keying Checks

n. (1)
(2)
(3)

(4)
(5)

(6)

(7
(8)
(9
(10)

(11)

MA.79A/G

Rémove the 750 resistor and connect the Spectrum Analyser
Item (h) input between PL2 and earth.

Set the TRANSMISSION SELECTOR to C, W, and the INPUT
switch to SPACE.

Tune the Drive Unit to 3 Mc/s, for a C,W, output of 0dB on
the meter.

- Set the Spectrum Analyser to display 3 Mc/s at 0dB.

Set the INPUT switch to MARK and check that the output
decreases by more than 60dB on the Spectrum Analyser,

Set the INPUT switch to SPACE and check that the 0dB output
is restored. . '

Remove the link between pins 3 and 4 on PL15 and check that
the output displayed on the Spectrum Analyser decreases by
more than 60dB. Reconnect the link to restore to 0dB output.

Set the INPUT switch to MARK, disconnect the Spectrum
Analyser, reconnect the 75Q resistor and connect the Freq-
uency Meter Item (c) across this resistor.

Set the TRANSMISSION SELECTOR to F,.S,K., the INPUT switch
to SPACE and check that the output frequency is 3 Mc/s plus that
set by preset capacitor 'S' i.e. between 100 c/s and 1000 c/s.

Set INPUT switch to MARK and check that output frequency is
3 Mc/s minus that set by preset capacitor 'M',

Disconnect the Frequency Meter.
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Qutput Level Check

12, (1) Connect the Valve Voltmeter Item (d) across the 75-ohm
resistor between PL2 and earth,

(2) Set the XTAL - V.F,O, switch to V,F.O,
(3) Set the TRANSMISSION SELECTOR to C.W.
(4) Set the INPUT switch to SPACE,

(5) Set the SIDEBAND switch to DOUBLE,

(6) Set the METER switch to R.F, LEVEL. _
(7)  Set the CALIBRATE switch to OFF,

(8) Tune the Drive Unit to 1.5 Mc/s, for a C.W. output of 0dB
. on meter, and then set the R, F, GAIN control fully clockwise,

(9) The Valve Voltmeter reading should be not less than 3,87 volts,
(10) Repeat operations (8) and (9) with the MC/S dial set to each
megacycle between 2 and 29, and also the KC/S scale set

to 0 to 1000.

Crystal Frequency Stability

13. NOTE: This procedure asenmes that the Drive Unit has had a
warming-up time of an hour since the channel crystals
were inserted.

(1) Connect the Frequency Meter Item (c) across the 75-ohm
resistor between PL2 and earth,

(2) Set the MC/S scale to 2 and the XTAL - V,F,O,,switch to
Channel 1.

(3) Tune the Drive Unit for a C, W, output, of 0dB on the meter.

(4) Check that the Frequency Meter displays the required 'kilo-
cycles' content of the r.f. output. If necessary adjust the
appropriate trimmer capacitor (see Section 1, Chapter 2,
Table 1) to obtain the correct Frequency Meter indication
and note this frequency.
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(5) Repeat operation (4) for each ef the remaining channel
positions on the XTAL - V.F,O, switch,

(6) Set the MC/S scale to 25, repeat operation (3) and note
the Frequency Meter indications for positions 1 to 6 of the
XTAL - V-Foo. WitCh.

(7) Retune the Drive Unit to 2 Mc/s and after a period of four
hours, check that the frequency drift does not exceed %5
parts in 108 for positions 1 to 6 on the XTAL - V,F,O,
switch,

(8) Retune the Drive Unit to 25 Mc/s and check that the freq-
uency drift does not exceed %2 parts in 10° for positions
1 to 6 on the XTAL - V,F,O, switch after four hours,

V.F.O, Frequency Stability

4, NOTE: This procedure assumes that the unit has been switched
on for 2 le~ct an hour.

(1) Connect the Frequency Meter Item (c) across the 75-ohm
resistor between PL2 and earth,

(2) Set the FINE FREQUENCY dial to zero and XTAL - V,F.O.
.8witch to V,F.O,

(3) Set the TRANSMISSION SELECTOR to C, W,
(4) Set the INPUT switch to SPACE,

(5) Tune the Drive Unit to 3 Mc/s for a C., W, output of 0dB
on meter,

(6) Set the CALIBRAV'E switch to 100 KC/S.

(7) Set the METER switch to CALIBRATE and plug headphones
Item (j) into the PHONE socket. :

(8) Set the KC/S scale to the 100 kc/s mark and tune for 'zero
’ beat' indication on meter and headphones.

(9) Set the CALIBRATE switch to 1.6 Mc/s.

(10) Adjust the FINE FREQUENCY control for ’zero beat’
indication on meter and headphones., '

3-.13
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(11)
(12)

(13)

Set the METER switch to R.F. LEVEL.

Set the CALIBRATE switch to OFF and the FREE-LOCK'
control to LOCK.

The i-eading on Frequency Meter should be 3,100 Mc/s;
the error and drift on this reading after four hours should
not exceed %200 c/s or 50 c/s in any one hour.

Harmonic Distortion Check

5. (1)
@)
()
(#)
(5)
(®)
™

(8)

Remove the 756 resistor and connect the Spectrum Analyser
Item (h) input between PL2 and earth,

Set the TRANSMISSION SELECTOR to C.-W. and the INPUT
switch to SPACE.

Tune the Drive Unit to 7 Mc/s for a C, W, output of 0dB on
the meter,

Set the Spectrum Anilyser to display the frequency at 0dB
level,

Tune the Drive Umt to.3.5 Mc/s for a C. W, output, of 0dB
on the meter.

Increase the Spectrum Analyser gain by 30dB using the +30dB
filter switch,

" Measure the level of the 2nd harmonic (7 Mc/s), which must

be more negative than -40dB.

Using operations (3) to (7) as a basis, repeat at frequencigs
1.5 Mc/s, 2 Mc/s etc. to 15 Mc/s in 1 Mc/s steps if a full
check is required. The 2n< Harmonic level must be more

negative than -40dB relative to the fundamental level in all

cases,

Two Tone Distortion

., (1)
(2)
MA.79A/G

The Spectrum Analyser Item (h) is connected as in paragraph
15,

Tune the Drive Unit to 3.5 Mc/s for a C. W, output of 0dB
on the meter,
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(3)

(4)

(5)

(6)

()
(8)

(9)

A.L.C, Check

1. (1)
(2)
(3)
(4)
(5)

(6)
(7

MA.79A/G

Adjust the Spectrum Analyser to display this frequency at
0dB level, '

Connect the balanced output of the Two-Tone Oscillator,
Item (f). between pins 9 and 10 of PL15 with outputs set
to minin.um. '

Set the TRANSMISSION SELECTOR to SUPPRESSED, the*
INPUT switch to OPERATE, the SIDEBAND switch to UPPER
and the A, F, GAIN control to maximurn,

Set the Two-Tone Oscillator for two tone operation at freq-
uencies of 1100 ¢/s and 1775 c¢/s and set the level of each

‘tone for -6dB on the Drive Unit meter.

Adjust the Spectrum Analyser to display the two tones at,
0dB level.

Increase the Spectrum Analyser gain by 30dB and check that
the intermodulation products are more negative than -40dB.

Set the SIDEBAND switch to LOWER and repeat operations
(7) and (8).

The Spectrum Analyser Item (h) is connécted as in paragraph
15.

Set the TRANSMISSION SELECTOR f:o C.W. and the INPUT
switch to SPACE,

Tune the Drive Unit to 3 Mc/s for a C. W, output of 0dB on
the meter.

Set the Spectrum Analyser to display this frequency at a level
of 0dB.

Connect -0.5 volts d.c. between pin 2 PL15, and earth with
positive to earth.

Set the MANUAL/AUTO switch to AUTO.

Check the output level on the Spectrum Analyser is between
-6dB and -8dB relative to the 0dB level.
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(8)
(9)

(10)
(11)

(12)
(13)

(14)

(15)
(16)

(17)

(18)

Set the 'TRANSMISSION SELECTOR to PILOT and the
MANUAL/AUTO switch to MANUAL,

Connect the Audio Signal Generator Item (a) output, set
to 1,550 c/s, between pins 9 and 10 of PL15,

Set the output from the Signal Generator to 0dBm (0.775
volts).

Set the INPUT switch to OPERATE and the A.F. GAIN
control to give 0dB on the Drive Unit meter,

Set the MANUAL/AUTO switch to AUTO.

Increase the bias volts applied to pin 2 of PL15 until the
output indicated on the Drive Unit meter is -3dB and note
this bias voltage, This voltage should be within the limits
of -1.1 volts to -1,7 volts.

Set the MANUAL/AUTO switch to MANUAL and the TRANS-
MISSION SELECTOR to SUPPRESSED,

Adjust the A,F. GAIN control to give 0dB on the meter.

Reduce the bias volts applied to pin 2 of PL15 to -0.5 volts
and set the MANUAL/AUTO switch to AUTO, '

Check that the Spectrum Analyser output level is between
-6dB and -8dB relative to the 0dB level,

Disconnect the bias voltage from pin 2 of PL15, the Spectrum
Analyser from PL2 and reconnect the 75-ohm resistor to PL2.

1.4 Mc/s Output Check

18, (1)

(2)

(3)

(4)

MA.79A/G

Connect the Valve Voltmeter Item (d) between PL20 (1.4 Mc/s
OUTPUT socket) and earth.

Check that the output voltage is not less than 2.5 volts for the
MA..79D or between 1 volt and 2 volts for the MA,79 G and H.

If the output voltage is low; a very slight re-adjustment of
the cores for L.53 should be made.

Disconr.zct the Valve Voltmeter.
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1,4 Mc/s Input Check

19. (1)
(2)

(3)

(4)
(5)

(6)

(1)

(8)

NOTE:

Set the TRANSMISSTION SELECTOR to C,W, and the INPUT
switch to SPACE.

Tune the Drive Usit to 3 Mc/s at maximurn C, W, output,
i,e, 0dp on the meter. '

Set the TRANSMISSION SELECTOR to PILOT and the SIDE-
BAND switch to EXT. The meter reading should fall to
-6dB, if not adjust preset C to obtain -6dB.

Connect the Signal Generator Item (b), set the 1.4 Mc/s,
between PL17 and earth,

Connect the Valve Millivoltmeter Item (e) across the Signal
Generator output,

Increase the Signal Generator output until 0dB is obtained
on the Drive Unit meter and check that the Valve Milli-
voltmeter reads between 10 and 15 mV,

Select SUPP. on the TRANSMISSION SELECTOR, increase
the Signal Generator output to obtain 0dB on the Drive Unit
meter and check that the Vdlve Millivoltmeter reads between
20 and 25 mV,

Remove the Signal Generator and the Valve Millivoltmeter.
The signal levels given below in paragraphs 20 and 21

are typical levels to be expected from an accurately
aligned Drive Unit,

R.,F, Levels - Modulator Chassis

C.W. Conditions

20, (1)
(2)
(3)
MA,.79A/G

Disconnect PL8 from SK8 and terminate SK8 with a 1 kilohm
resistor Item (m). ’ '

Set the R, F, GAIN control to the fully clockwise position.
Connect the Valve Millivoltmeter Item (e), set to the 300 mV

range, across the terminating resistor. The voltmeter
should indicate 160 mV.
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(4)

(5)

(6)
(7)

(8)

(9)
NOTE:

(10)
NOTE:

(11)
(12)

(13)

(14)

MA.T9A/G

Rotate the KC/S control through its complete range and
check that the voltmeter reading does not vary by more
than +3dB.

Disconnect the Valve Millivoltmeter from the terminating
resistor and set it to the 100 mV range.

Set the XTAL/V.F.0O, switch to EXT,

Using the Valve Millivoltmeter, measure the r.f. level'on
grid 1 (pin 2) of V10. A level of 70 mV £10 mV should be
indicated.

Using the Valve Millivoltmeter, measure the r.f. level on
grid1 (pinl) of V12, A level of 20 mV £5mV should be
indicated.

Remove V5 and measure the r.f. level on grid 3 (pin 9)
of V8, The Valve Millivoltmeter should indicate 20 mV
+5mV, '

On latest equipments an 8,2 kilohm resistor is fitted across
1.13A. In these equipments the reading should be 90 mV
%20 mV.

Remove V19 and measure the r.f. level on grid 3 (pin 9)
of V25. The Valve Millivoltmeter should indicate 9mV
*szQ .

On the lateét equipments an 8,2 kilohm resistor is fitted
across L25A, In these equipments the reading should be
50 mV %10 mV,

Set the TRANSMISSION selector to SUPP., the INPUT

selector to AUDIO and the STDEBAND selector to UPPER.

Connect the Audio Signal Generator Item (a) to PL15, pins
11 and 12; to 1500 ¢/s at ImW.

With the Valve Millivoltmeter set to the 300 mV range,
monitor the a.f. level on the grid (pin 7) of V6b and adjust
the A,F, GAIN control until a reading of 150 mYV is obtained.

Remove PL10 and monitor the a.f. signal applied to the
centre-tap of L18b (Test Point). Thir should be 130 mV
10 mV.
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(15)

(16)

(17)

(18)

(19)

(20)

(21)

NOTE:

(22_)

(23)

(24)

(25)

MA.79A/G

~ Replace PL10 and using the Yalve Voltmeter Item (d), set

to the 3V range, monitor the r.f. level on grid 1 (pin 1) of
V9. This should be 1V %0.2V,

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

Set the Valve Voltmeter to the 3V range and monitor the
r.f. level between either end of LL18B and earth. This
should be 1,3V £0, 3V,

Using thc Valve Millivoltmeter, set to the 30 mV range,
monitor the r.f. level on grid 1 (pin 1) of V22. This should
be between 6 and 20 mV., Note the level obtained . -

Vary the Audio Signal Generator output frequency through the
range 300 - 3000 c/s maintaining the output level constant,
Continuously observe the r.f. level on grid 1 (pin 1) of V22
during this variation of frequency. Th. total variation in this
level should not be greater than 3dB,

Repeat operations (18) and (19) with the SIDEBAND selector
set to LOWER, Disconnect signal generator,

Using the Valve Millivoltmeter, set to the 1V range, monitor
the r.f. level across R50; With the TRANSMISSION selector
set to C. W, this level should be 450 mV,

Early models of the equipment have a 560 ohm resistor for
R50, In such models the level should be 300 mV,

Replace V5 and V19.

Using the Valve Voltmeter, set to the 10V rarge, monitor
the r.f. level on grid 1 (pin 1) of V25, A level between 2.5

~and 4V should be indicated.

Repeat the procedure detailed in (23) for V8 grid 1 (pin 1).
The level should be in the same range.

Set the XTAL/V,F,O, switch to V,F,0, and using the Valve
Voltmeter, 10V range, monitor the r.f, level on grid 1 (pin 2)
of V10, This level should remain within the range 2,5V -
3.5V at all settings of the KC/S control.
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(26)  Set the R.F. GAIN control fully anti-clockwise, Disconnect

the 1 kilohm terminating resistor from SK8 and re-connect
PLS8.

(27)  Set the appropriate controls for c.w. emission at 3.5 Mc/s.
Adjust the R,F, GAIN control for 0dB indication on the meter,

(28) Vary the MC/S control throughout its range. The meter in-
dication shall not vary be more than £4dB.

(29) Reset the controls for 3.5 Mc/s, 0dB on the meter.

(30) Remove V17 and V18, Usmg the Valve Mxlhvoltmeter. 300 mV -
range and input padded to 12 pF, monitor the r.f, level across’
R%27. This level shall be within the range 70 mV - 200 mV for
ali settings of the KC/S control.

(31) Replace V18 and repeat the procedure detailed in (30), with the
Valve Voltmeter set to the 10V range and padded to a total of
12 pF. The level should be between 2V and 10V throughout
the MC/3 range,

(32) Replace V17 and set R, F. GAIN control fully clockwise.
Using the Valve Millivoltmeter monitor the r.f. level on grid
1 (pin 2) of V26. This level shall be 200 mV £100 mV at all
settings of the MC/S control.

(33) Remove V30 and connect a 100 ohm resistor Item (o) between
the cathode (pin 3) of V30 and earth. Using the Valve Volt-
meter, 3V range, monitor the r.f. level across the 100 ohm
resistor at all settings of the MC/S control. This level shall
be 1V %0,6V,

(34) Disconnect the 100 ohm resistor and replace V30,

R.F. Levels - Main Chassis

21. (1) Using the Valve Millivoltmeter, 3V raage, monitor the r.f,
level across C29. This level shall be 2.5V %0. 5V,

(2) Using the Valve Millivoltmeter monitor the r.f, level on the
TP1, adjacent to V11. This ievel shall be 220 mV 50 mV.
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(3). Monitor the r.f. levels in the calibration sub-chassis,
using either the Valve Voltmeter or the Valve Millivolt-
meter as appropriate, at the following positions:-

(i) Across R151 4V =1V,
(ii) Across L36B 7V x2V. .
(iii) Across R159 3V 0.5V,

(iv) Across R177 100 mV £201nV (10 ke/s
and 100 ke/s calibration markers).

(v) Across R177 90 mV =10 mV (1.6 Mc/s
calibration markers).

(vi). Across R175 1V +0,1V.
(vii) Across R174 350 mV 250 mV (1.6 Mc/s

Calibration markers). (Fine Tune set to
£500 ke/s).
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Introduction

1. The purpose of Table 1 is to locate a fault to a particular area of the
Drive Unit. If this is achieved, Table 2 - 5 provide the stage-by-stage
test data required for locating the faulty stage.

IMPORTANT It should be borne in mind by the user that the signal levels
given in Tables 2 to 5 are not to be taken as factory
specification figures. This data is representative only
and hunce suitable for the purposes of fault finding.

Test E’quipment

2, (a) Signal Generator, 10 kc/s to 72 Mc/s, 50-ohm output,
' 1oV to 1V e.m.{. e.g. Marconi
TF144H/4.
(b) Valve Voltmeter, 1 ke/s to 30 Mc/s, 1ImV to 300mV
direct;

10 ke/s to 30 Mc/s, 100mV to 30V
via X100 attenuator;

input capacitance 2pF with and 7pF
without attenuator;

e.g..Phillips GM6014.

(c) Valve Voltmeter, 20 c/s to 1500 Mc/s, 300mV to
' 300V a.c. '
Input capacitance 1. 5pF.
. e.g. Marconi TF1041C.

(d) Audio Signal Generator, 300 c/s to 10 kc/s, 600-;)hm output;
e.g. Advance J2.

4 -1
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- Static Voltages:

3, The following table provides the necessary information for checking
static voltages throughout the Unit,

Sl set (
to EXT (

Sl set

P e s Xaae T ot

Test Point

V1 Pin 5
Pin7

Pin 2’

V2 Pin 5
Pin 7
Pin 2

v3 Pinls
Pinh7

V4 Pin 5
Pin 6

V5 Pin 5
Pin 7

V6 Pin 6
Pin 8
Pin 7

V7 Pin 5
Pin
Pin

V8 Pin
Pin
Pin 2

V9 Pin 5
Pin 7

O U e =]

MA.79A/G

Voltage & 10%

TABLE 1

185 250 volts d.c,
185 250 volts d.c.
85 100 volts d.c.
18 25 volts d.c.
100 250 volts d.c.
230 250 volts d.c.
90 100 volts d. c.
125 250 volts d.c.
50 100 volts d.c.
20 ' 25 volts d.c.
105 . ' 250 volts d.c.
200 250 volts d. c,
50 100 volts d.c.
6 10 volts d. c.
190 250 volts d.c.
125 250 volts d.c.
-0.4 | 2.5 volts d.c.
165 *250 volts d.c.
80 100 volts d. c.
3 10 volts d.c.
165 250 volts d. c,
105 250 volts d. c.
4 - 2
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Test Point Voltag&ir 10% Multimeter Range

V10 Pin 7 170 250 volts d.c.

Pin 9 130 250 volts d. c.

N Pins 1 & 3 1.0 2.5 volts d.c:

V11l Pin 5 240 250 volts d. c.

Pin 7 190 250 volts d.c.

Pin 2 2.7 10 volts d.c.

V12 Pin § 200 250 volts d.c.

Pin 6 130 250 volts d. c.

V13 Pin 1 0.05 2.5 volts d.c.

Pin 2 0.05 ' 2.5 volts d.'c.

V14 Pin 5 225 250 volts d.c.

Pin 7 240 250 volts d.c.

Pin 2 2.2 2.5 volts d...

V15 Pin 5 250 500 volts d.c.

Pin 7 190 250 volts d.c.

Pin 2 1.5 2.5 volts d. c.

S3 set (V16 Pins 5 & 7 17 ' 25 volts d.c.
‘to RE-

VERSALS( Pin 1 3.7 a.c. ‘ 10 volts a.c.

V17 Pin 7 230 250 volts d. ¢

Pin 9 ' 185 250 volts d.c

Pins 1 & 3 1.0 2.5 volts d.c.

V18 Pin 5 250 | 500 volts d.c.

Pin 7 230 250 volts d.c.

‘Pin 2 2.0 2.5 volts d. c.

V19 Pin 5 20 25 volts d. c.

Pin 7 105 250 volts d.c.

V20 Pin 7 180 250 volts d.c.

Pin 9 - 140 250 volts d.c.

Pins 1 & 3 1.2 ’ 2.5 volts d. c.
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MA.

Test Point
V21l Pin 5
Pin 6
Pin 2
V22 Pin 5
Pin 6
pins 2 & 7
V23 Pin 5
Pin
Pin
V24 Pin
Pin
V25 Pin
Pin
Pin
V26 Pin
Pin
Pin
V27 Pin
Pin
Pin
V28 Pin
Pin

V29 Pin

~ 0oy O N oY U WoWw NN Y Y U

Pin

V30 Pin

~1

Pin 8
V31l Pin 5

Pin 7

Note: For V22,

79A/G

Voltage +/- 10%

Multimeter Range

235
90
2.0
170
35

225
230
-0.3
225
65
165
75
2+8
175
155
1.3
230
80
2«0
240
120
170
95
230
230
235
65

set TRANSMISSION control to PILOT

250
100
2.5
250
100
2.5
250
250
25
250
100
250
100
10

250
250
2.5
250
100
2.5
250
250
250
100
250
250
250
100

volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts

volts

d
d
d
d
d
d
d
d
d
d
d
d
d
d
d.
d
d
d
d
d
d
d
d
d
d
d
d
d

« Co

.C.
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" NOTE:1: In all tests, input levels quoted for the TF144H/4 are indicated
e.m,f. The generator lead must be terminated with a 47-ohm
resistor.

NOTE:2: The valve voltmeter must be padded to the required capacitance
where stated. E.g. When padding to the l12pF, connect a 5pF
capacitor across the GM6014.

TABLE 1

General Fault Finding

ef. TEST FUNCTION CAUS:: OF FAILURE
1 Panel Indicates availability | (i) No a.c. supply applied

illumination of a.c. supply (ii) Power switch in OFF

' position.
(iii) Fuse(s) open circuit.

2. 100 kc/s Indicates that:

calibration (i) The 1 Mc/s (i)  The divider stage not

tone oscillator is 1 functioning.

functioning.

(ii) The 100 kc/s (ii) 1 Mc/s Oscillator not
divider is functioning.
functioning.

(iii) The kc/s v.f.o0. (iii) No output available from
is providing an ke/s v.f.o. '
output

3. 10 kc/s Indicates that:
calibration (i) As (i) in 2. above | (i) The divider stage is not
tone ) . functioring.
: (ii) As (ii) in 2. (ii) As (ii) mn 2. above.
above, )

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

(iv) 10 kc/s divider
is functioning.
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Ref. TEST FUNCTION CAUSE OF FAILURE

4. 1.6 Mc/s With no a.f. input
Calibration indicates that: ' .
tone (i) The 1.4 Mc/s (i) The 100 ke/s divider

; signal is " faulty (see 2. above).
available. '
(ii) The i.f. stages [ (ii) V31l not funrctioning
up to the 1.6 Mc/
.are functioning. :
(iii) The 100 kc/s (iii), Fault in i.f{. stages.
divider is
functioning.
With an a.f. input the | Distortion may occur in any i.f{.
i.f. stages can be stage. Failure to produce any
checked for distortion.! a.f. output indicates that balanced
modulator has failed.

5. R.F. Level | Indicates that the After checks 1 - 4 have been ]
reading on drive unit is made successfully the fault will
meter. functioning corr- be located in either:

zctly. (i) R.F, level control - set
low.

(ii) Switches - incorrectly set

(iii) Failure in the electronic
bandswitching stages.

(iv) Failure in output stage.

Modulator Chassis

4.

Before carrying out the tests of Table 2 only, connect audio modulation as
indicated below.

(1) Connect 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 1 kc/s; adjust the
input level at pins 9 and 10 to be approximately 1mW into 600-ohms
balanced.

(3) Set the INPUT SELECTOR switch to OPERATE.

(4) Set the R.F. and A.F. GAIN controls to maximum clockwise
position.

4 -6
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(5)

(6)

Check with GM6014 valve voltmeter 4hat approximately 150mV
exists at pin 7 of V6B,

Proceed with the checks given in Table 2 below, referring to
figure 10 as an aid to locating the test points.

.

TABLE 2

Modulator Checks

Connect pin 5 to 6 and pin 3 to 4 of PL15 on the rear.

TEST

OUTPUT .
TEST TEST p'on\.rr  FREQ, LWL EQUIP. CONDITIONS
(a) Pin 1, V9(G1) 1.4 Mc/s v TF1041C -
(b) Pin 5, V9(A) 1.4 Mc/s 40V TF1041C -
“(c) Junction C67, R50 1.4 Mc/s 500 mV TF1041C -
(d) 1.18B (each side) 1.4 Mc/s 2v TFC41C INPUT SELEC-
- _ TOR to AUDIO
(e) (wiper) RV3 1.4 Mc/s 100 mV GM6014 No change
(£) L18B (centre tap) 1 kc/s 130 mV GM6014 PL10 removed,
_ . ' TRANSMISSION
SELECTOR to
SUPP., INPUT
SELECTOR to
. OPERATE.
(g) Pin-1, V22(G1) 1.4 Mc/s 5 mV GM6014 PL10 recon-
nected.
(h) Pin 7, V25(G3) 1.4 Mc/s 30 mV. GM6014 Either sideband:
' : oven 3 removed.
(5) Pin 7, V25(G3) 1.4 Mc/s 45 mV GM6014  Either sideband:
oven 3 removed.
TRANSMISSION
SELECTOR to
Cw.
(k) Fin 1, V25(G1) 10.2 Mc/s 2to 10V GM6014  Oven 3 re-
- inserted.
(m) Pin 1, V8(Gl) 10 Mc/s 2to 4V GM6014 No change,
(n) Pin 7, V8(G3) 11.6 Mc/s 60 mV GM6014 - TRANSMISSION

MA.79A/G

SELECTOR to
Ccw.
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{p) PL13 1.6 Mc/s 100 mV GM6014 No change.

(q) Pin 1, V12(G1l) 1.6 Mc/s 25 mV GM6014 No change.

(r) Pin 5, V16(A) 50 c/s 10V TF1041C INPUT SELEC-
TOR to REV-
ERSALS.

(s) Junction C70, R60 1.6 Mc/s 70 mV GMé6014 INPUT SELEC-

TOR to AUD_IO.
XTAL., V.F.O,

to EXT,
(t) Junction C70, R60 3.6 to 2 to 4V GM6014 XTAL. V.F.O..
4,6 Mc/s to V.F.O,
() SKT8 into ]k to 2 to 3 Mc/s 170 to GM6014 No change.
‘ chassis 230 mV
Calibration Chassis
5. Ensure that no external connections are made to the EXT, XTAL. plug

(PL14) on the rear of the Drive Unit. Refer to figure 9 as an aid to
locating test points.

TABLE 3

Calibrator Checks

OUTPUT TEST

TEST TEST POINT ' FREQ, LEVEL EQUIP. CONDITIONS
(a) * Either end R120 100 kc/s 8V GM6014 CALIBRATE
switch to OFF
(b) Pin 1, V29(Gl) 100 kc/s 3v GM6014 No change.
(c) Pin 5, V21(A) - 10 ke/s 45V TF1041C CAL!BRATE
switch to 10 kc/s
(d) Pin 5, V29(A) (Harmonics 25V TF1041C No change.

(of 100 kc/s
(and 10 ke/s,

(and 3.6 to
(4.6 Mc/s

(e} Pin 5, V29(A) (Harmonics 8V TF1041C CALIBRATE
(of 100 ke/s, . switch to
(3.6 to 4.6 100 KC/S.
(Mc/s.

4 - 8
MALT9AIG Section 2



() Pin

(g) Pin’
(h) Pin
(3) Pin
(k) Pin
(m) Pin
(n) Pin
(p) Pin
MA.79A/G

V33(G1)

V33(G1)

V33(Gl)

V33(G3)

V33(G3)

v32(G1)

V32(Gl)

v32(G1)

1.6 Mc/s 20 mY

(Harmonics 60 mV
(of 100 kc/s,

(and 3.6 to

(4.6 Mc/s
(Harmonics 35 mV
(of 10 ke/s

(and 100 kc/s,

(and 3.6 to

(4. 6 MC/o

1.6 Mc/s 500 mV
3.6 to 1v

4.6 Mc/s

Varying 200 mV
audio beat- (min)
note

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

Vérying 200 mV
audio beat- (min.)
note

GM6014

GM6014

GM6014

GM6014

GMb014

TFi1041C

TF1041C

TF1041C

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

No change.

CALIBRATE
switch to 10
KC/S and XTAL.
V,.F.O, to
XTAL,., EXT.

CALIBRATE
switch to 1.6
MC/s.

CALIBRATE
switch to 1uV
kc/s and X'L'AL,
V.F,.O. to

V. F.O.

CALIBRATE
switch to 1.6
MC/S and
TRANSMISSION
SELECTOR to
C.W. Adjust
FINE FREQ.
control.

CALIBRATE
switch to 10
KC/S. Adjust
KC/S control
to multiples oi
10 ke/s.

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

4-9
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(q) Pin 5, V32(A)  Varying 10V TF1041C CALIBRATE

audio beat- (min) switch to 1,6
note MC/S. Adjust
FINE FREQ,
_ control.,
(r) Pin 5, V32(A) Varying WV TF1041C CALIBRATE
audio beat- (min.) switch to 100
note KC/S. Adjust

KC/S control
to multiples of

100 ke/s,
(s) Pin 5, V32(A) Varying 3V TF1041C CALIBRATE
audio beat- (min.) switch to 10
note KC/S. Adjust

KC/S control
to multiples of

10 ke/s.
(t) Pin 1, V3I(Gl) 100 kc/s 2.5V TF1041C CALIBRATE
' switch to OFF,
(u) 1L.54B 1.6 Mc/s 500 mV TF1041C CALIBRATE
switch to 1.6
MC/S.
MAIN CHASSIS
6. Tests on the main chassis are bi-oken down into a number of areas viz.

harmonic generating stages, 37.5 Mc/s stages, 40 Mc/s filter and
amplifier, Mc/s V,F,O, and overall check.

armonic Generating Stages (V1, V3 and V11)

N Proceed with the checks listed in Table 4. Refer to figure 8 as an aid
to locating test points.

TABLE 4

Harmonic Generator Checks

OUTPUT TEST

TEST TEST POINT FREQ. LEVEL  Equip,  CONDITIONS
(a) Pin 5, V1(A) 1 Mc/s 125 v TF1041C .
(b)  Pin 1, V3(G1) 1 Mc/s 30V - TF1041C -
1-10

MA.79A/G S«ction 2



(d)
(e)

(1)

Pin 5, V3(A) Harmonics 3.5V TF1041C «

of 1 Mc/s
SKT6 1 Mc/s 2.5V TF104.1C -
Pin 6, V11(G3) Harmonics 350 mV TF1041C CALIBRATE
of 1 Mc/s ' switch to 100
KC/s.
Pin 1, V11(G1) 41.5 to 1.5 to TF1041C .

69.5 Mc/s 3V

37.5 Mc/s Stages (V11, V15 V18 and V14)

8. Refer to figure 8 as an aid to locating test points,

(1) Connect the TF1041C valve voltmeter to TP2 (adjacent to Vd7);
pad the. voltmeter to a total of 12 pF.

(2) Remove V17.

(3) Rotate the MEGACYCLES control from position 1 to 29 and
check that the level of the 37.5 Mc/s signal at TP2 is in the
range of 2 to 10 volts.

(4) Set the CALIBRATE switch to 100 KC/S,

(5) Referring to Table 5, connect the TF144H/4 signal generator
(terminated with 47(), in turn, to each cf the test points listed.
Tune the generator to 37.5 Mc/s and set the output level
(indicated generator e.m.{.) as indicated in Table 5.

(6) Check that the valve voltmeter indicates approximately 1 volt
for tests (a) to .e) of Table 5.

TABLE 5
37.5 Mc/s Amplifier. Checks
37.5 Mc/s Input Point E.M.F, For 1V Out at TP2

(a) Pin 1, V14(G1) 110 mV

(b) Pin 1, V18(G1) 52 mV

(c) Pin 1, V15 7.5 mV

(d) "Pin 6, V11(G3) 6.4 mV

(e)

MA,79A/G

Pin 1, V11(Gl) 1.5 mV
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40 Mc/s Filter and Amplifier (V17)

9. (1)

(2)
(3)

(4)

(5)

(6)

(7

Connect the TF 1441—1/4 signal generator (termmated with 470)
to TP2 (adjaceat to V17).

Tune generator to 40 Mc/s.
Set CALIBRATE switch to 100 KC/S.
Remove V20 (fig. 7).

Connect the TF1041C valve voltmeter, padded to a total of
12pF, to TP3 (between V20 and V23, Mc/s module).

Set the output level of the generator to 65 mV and check that
{he voltmeter indicates approxxmately 100 mV at the peak of
the filter passband.

Refit V20 and remove test equipment.

Mc/s V,F,O, Stages

10, Refer to figure 12 as an aid to locating the test points. Access to the

test points quoted in Table 6 is from the top of the chassis and via the
valveholder with the valve removed. Connection to the valvéholder can be eased
by making up two adaptors using a B9A and a B7G plug. When connecting the
TF144H/4 generator in test (c) of Table 6, remove V26, insert a suitable length
of wire into pin 3 and replace the valve; terminate the generator output with

47 ohms.
TABLE 6
Mc/s V. F,O. Checks
- . cwie~  OUTPUT TEST |
TEST TEST POINT rnp_:o..‘ : LENEL. BN CONDITION§
(a) Pin 2, V26(G1) 1.5tc  50to "(TF1041C V26 removed.
30 Mc/s 250 mV  (TF144H/4 XTAL. V.F,O,

MA,79A/G

to EXT, Valve
voltmeter padded
to a total of 12 pF
200 mV e.m. {.
input to grid 1

of V20. After
test, replace

vV 26.
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(») Pin 1, V20(K)

(¢) Pin 3, V30(K)

41.5 to
69.5 Mc/s

1.5 to
30 Mc/s

0.8 te
1.

3V

TF1041C

(TF1041C
(TF144H/4

V20 removed.

68 ohm resistor
connected between
pin 1 of V20 and

" chassis. Mc/s

control rotated
from 1 to 29.
After test re-
place V20.

V30 removed.
CALIBRATE
switch to 100
ke/s., 100mV
e.m.f. input
(TF 144H) to

pin 2 of V26.
100 ohm re-
sistor connected
between pin 3

of V30 and
chassis, Re-
move 100 ohm
resistor and
valve voltmeter
after test. Re-
place V30,
(refer to para. 10
below).

11, With the signal generator still connected to pin 2 of V26, and the
controls still set as for test (c) of Table 6, proceed as follows:

(1) Set the METER switch to R, F, LEVEL.

12) Terminate the R, F, OUT plug (PL2) with 75 ohms.

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

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

(5) Remove all test equipment,

MA.T9A/G
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OVERALL CHECK

12. (1)

(2)

(3)
(4)
(5)

MA.79A/G

Disconnect PLS8.

Connect the TF144H/4 generator terminate-d in 47 ohms, to PLS8
Set the }'{TAL V.F,0, switch to EXT,

Set the CALIBRATE switch to OFF.

Tune the generator over the range of 2 to 3 Mc/s and check

that for a Drive Unit meter indication of 0 dB, the generator
e.m.f. remains in the range of 80 to 250 mV.

4 - 14
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CHAPTER 5

PARTS LIST
Cet. Value Description Rat. Tol. Racal Manufacturer.
Ref. - %% Part No.
Ohms RESISTORS

"Rl 4,7k Carbon 10 902370  Erie 8

R2 100k Carbon 10 902k59 Erie 16

R3 33k Carbon 10 902453  Erie 16

R4 100k Carbon 10 902459 Erie 16

RS 560 Carbon 10 902k 32 Erie 16

R6 22k Carbon 10 902451  Erie 16

R8 56k High Stability 5 902456  Painton 73

R9 22k Carbon 10 902451  Erie 16

R11 330 Carbon 10 . 902k29  Erie 16

R12 k70K Carbon : 10 9aRL67  Erie 16

R13 W7k Carbon W 10 902455  Erie 16
R1k 1k Metal Oxide 5 906031  Electrosil TRS
R15 ik - Metal Oxide 5 906031 Electrosil TRS
R16A 33k Carbon g; 10 902453  Erie 16

R16B 33k Carbon 10 902l53 Erie 16

R17 10k Carbon 10 9024k7  Erie 16
R18 10k Carbon 10 90Rkl47  Erie 16

R19 27k Carbon 10 902379 - Erie 8

R21 100k Carbon ' 10 902459  Erie 16

R22 22k Carbon Zz 10 902451 Erie 16

R23 b7k Carbon g 10 go2kk3  Erie 16

R24 1k Carbon 10 902362  Erie 8

R25 33k Metal Oxide .5 911825  Electrosil TR6
R26A 68k Carbon g 10 902384  Erie 8 '
R27 33k Carbon 10 902308 Erie 8

R28 33k Carbon 10 902453  Erie 16

R29 47k Carbon 10 902455 Erie 16

R30 8.2k Carbon ‘ 10 902446 Erie 16

R31 22k Carbon 10 902451  Erie 16

R32 220 Carbon }w 10 902427  Erie 16

R33, 220k Carbon W 10 902463  Erie 16

R34 Lotk Carbon L 10 902370  Erie 8

5 -1
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Cect. Value Description Rat. Tol. Racal Manufacturer.
Ref. +%  FPart No. '

Ohms Resistors - Cont'd.

R35 47k Carbon
R36 1M Carbon
R37 10k Carbon
R38 220 Carbon

10 902455 Erie 16
10 902471 Erie 16
10 902447 Erie 16
902427 Erie 16

TTE ETEIET
66

RO 33 Carbon 902344 Erie 8
Rk2 1M Carbon 10 902471 Erie 16
R4 1k Carbon 10 902435 Erie 16

R4S 470 Carbon 10 902431 ' Erie 16
R46 470k Carbon 10 902467 Erie 16
R47 10k  Carbon 902447 Erie 16

<+
5

Ri8 10  Carbon
Rk9 2.2k Carbon
RS0 680 Carbon
R51 220 Carbon
RS2 10k High Stability

10 902411 Erie .16
10 902439 Erie 16.
10 902433 Erie 16
10 902427 Erie 16
5 902985 Painton T2

10 902380 Erie 8
10 902580 Erie 8
10 902442 Erie 16
10 902438 EBrie 16
10 902467 Erie 16

902455 Erie 16
902380 Erie 8

RS3A 33k Carbon
R53B 33k Carbon
R54A 3.9k Carbon
R54B 1.8k Carhon
R55 k70K Carbon

RS6 4Tk Carbon
RS6A 33k .Carbon
1k

RST Carbon 902435 Erie 16
RS8 22k Carbon _ 10 902451 Erie 16
R59 1k High Stability 5 903098 Painton 73
R60 10 Carbon 10 902411 Erie 16
R61 470k  Carbon 10 902467 Erie 16
R62 68 Carbon 10 902421 Erie 16
R63 1k Carbon 10 902435 Erie 16
R64 1k Carbon 10 902435 Erie 16
R65 10 Carbon 10 902411 Erie 16
R66 10 Carbon 10 902411 Erie 16

R67T 10k Carbon
R68 2.2k  Carbon
R69 220 Carbon

10 9o2Lkl7. Erie 16
10 902439 Erie 16 .
10 902427 Erie 16

TOTEEET TTTTT LETLT TETEY TLLLTY
558

R70 8.2k  Carbon 10 902kk6  Erie 16

5=2
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Cet. Value Description Rat. Tol. Racal Manufacturer.
Ref. % Part No.

Ohms Resistors - Cont'd.

R7T1 2.2k Carbon

R72 22k Carbon

R73 220k Carbon
.RT4 15k High Stability
RS 2.7k Carbon

10 902439 Erie 16
10 902451 Erie 16
10 902463 Erie 16
902989 Painton 72
10 902440 Erie 16

R76 1k - Carbon
R7T7 8.2k Carbon
R78 100 High Stability

10 90214»35 Erie 16
10 902373 Erie 8
5 902702  Painton 72

R81 100 High Stabilicy 5 902702 Painton T2
R82 10k Carbon 1o 902447 Erie 16
R83 15k Carbon 10 902449 Erie 16
R84 33 Carbon 10 902417 Erie 16
R85 10 Carbon 10 902411 Erie 16

R86 150 Carbon

10 902425  Erie 16
R87 470k Carbon

10 902467 Erie 16

R88 56 Carbon 10 902420 Erie 16
‘R89 470 Carbon 10 902431 Erie 16
R9O 1k High Stability 5 902961 Painton 72

R91 10k Carbon
R93 4Tk Carbon
R4 10 Carbon
R95 150 - Carbon
R 33k Carbon

10 902447 Erie 16
10 902455 Erie 16
10 902k11 Erie 16
10 902425 Erie 16
10 902453  Erie 16

5 911825 Electrosil TR6
10 902465 Erie 16
10 902427 Erie 16
10 902455 Erie 16
10 902459 Erie 16

ROT 33k Metal Oxide
R98 220k Carbon
R99 220 Carbon
R100 47k Carbon
.R101 100k Carbon

R102 470k Carbon
R103 47k Carbon
R1Ok 2.5k Wirewound
R105 6€Bo Carbon
R106 15k Carbon

10 902467 Erie 16
10 902455 Erie 16
5 906101 Welwyn AW3115
10 . 902433 Erie 16
10 9024Lk9 Erie 16

TELEE TEETTE TETETT TLTEIT ALY
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~ Cet. Value Description Rat, Tol. Racal Manufacturer.

Ref. + 4 Part No.
Ohms 'Resistors - Cont ‘4.
R107 10 Carbon ﬁ 10 902411  Erie 16
R108 100k Carbon 10 902459  Erie 16
R109 68 Carbon %w 10 9o2u21 Erie 16
R110 1k Carbon W 10 902435 Erie 16
R110A 1k Carbon gw 10 902435 Erie 16
R111 1k Carbon 10 902435 Erie 16
R112 470 Carbon W 10 902431 Erie 16
R113 1k Carbon ' 10 902435 Erie 16
R115 L7k Carbon 10 902455 Erie 16
R116 10 Carbon gw 0 902411 Erie, 16
R117 2.2k Carbon x}—w 10 902439  Erie 16
R118 22k Carbon 10 902451 Erie 16
R119 22k Carbon 10 902378  Erie 8
R120 33k Carbon , 10 902L453 Erie 16
R121 68k Carbon 10 902457 Erie 16
R122 4, 7% Carbon 10 902443 Erie 16
R123 82 Carbon 10 ook22 Erie 16
R12L . 180 Carbon : 10 902426 Erie 16
R125 22k Carbon 10 902451 Erie 16
R126 M Carbun m 10 902471  Erie 16
R128 22k Carbon _ 10 902451  Erie 16
R1ZY 68k Carbon W 10 902L457 Erie 16
R1D%A 68k Carbon 10 902457 Erie 16
R131 33k Carbon %: 10 902380  Erie 8
R132 5.6 High Stability 5 903116 Painton 73
R133 680 Carbon KI 10 902L33  Erie 16
R13k4 220k Carbon n 10 902463  Erie 16
R135 220 Carbon W 10 902427  Erie 16
R136 22k - Carbon 1w 10 902451 Erie 16
R137 8.2k Carbon %w 10 902373 Erie 8
R138 8.2k Carbon 10 902373 Erie 8
R139 22k Carbon 10 902378  Erie 8
R1k1 68 Carbon i 10 902421  Erie 16
R1k43 2.2k Carbon :—{W 10 902439 Erie 8
RiLL 2.2k Carbon W 10 902366  Erie 8
R145 22k Carbon W 10 902378  Erie 8
5 -4
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MA. 794 /G

Cet. Value Description Rat. Tol. Racal Manufacturer.
Ref. : £9%  Part No. .

Ohms Resistors - Cont'd.
R146 68k Cardon i 10 902384 Erie 8
R147 4.7k Carbon %wf 10 902hl3  Erie 16
R148 220 Carbon W 10 902427 Erie 16
R149 22k Carbon %g 10 902451 Erie 16
R151 1M Carbon 7 10 902471 Erie 16
R152 1M Cerbon {;w 10 902471  Erie 16
R153 1k Caxrbon -fW 10 902435 Erie 1i6
R154 10k Carbon ?w 10 902374 Erie 8
R155 310k Carbon il 10 902447 Erie 16
R156 10k Carbon ;t.w 10 902447  Erie 16
R157 100k  Carbon i 10 902459 ~ Erie 16
R158 * 47k Caxbon lw 10 902382 Erie 8
R159 68k Carbon %w 10 902457 Erie 16
R161 1x Wirewound 4 .5W 5 903856 Fainton 301A
R163 120 . Carbon W 10 902351 Erie 8
R164 47 “Carbon W 10 902419 Erie 16
R165 100 Carbon lw 10 9c2h25 Erie 16
R166 2.2k Carbon iW 10 902439 Erie 16
R167 150k  Carbon %w 10 902388 Erie 8
R168 22k Carbon - W 10 902451 Erie 16
R169 27k  Carbon wa 10 202279 Erie 8
R171 100k  Carbon 10 902386 Erie 8
R172 100k  Carbon —?;w 10 602386 Erie 8
R174 1M - Carbon w 10 902471 Erie 16
R175S 220k  Carbon v 10 . 90263 Erie 16
R177 68k Carbon tw 10 902457 Erie 16
R178 22 Wireweund 45w 5 203816 Painton 301A
"R179 68k High Stability o 5 902770 Painton T2
R180 22k Carbon .?W -~ 10 602378 Erie 8
R181 8.2k  High Stability o 5 902748  Painton T2
R182 470 Wirewound 4.5W 5 903848 Painten 3014
R183 1k Carbon Ay 10 902362 Erie 8
‘R18% 100 Carbon §_-'.-: 10 902550 Erie 8
R185 68 Carton ;W 10 gcoh2l  Erie 16
.R186 2.2x  High Stability SW 5 902569 - Paintorn T2



Cet. Value Description Rat. Tol. Racal Manufacturer.
‘Ref. +% - Part No.

Ohms Resistors - Cont'd.

R187 680 Carbon
R188 330 Carbon
R189 180 Carbon
R190 1k Carbon
R191 56k Carbon

"~ 10 902433 Erie 16
10 902429 Erie 16
10 902426 Erie 16
10° 902435 Erie 16
10 902456 Erie 16

10 902467 Erie 16
10 902439 Erie 16
10 902469 Erie 16
10 902k61 Erie 16

5 903%+1 Welwyn V3

10 902435 Erie 16
10 902431 Erie 16

R192 L70k Carbon
3193 2.2k Cardbon
R194 680k Carbon
R185 150k Carbon
R196 150 Wirewound

SETTEY TILTTY

R197 1k Carbon
R198 470 Carban

TE

1Rl 100k  Carbon W 10 902459 Erie 16

1R2 220k Carbon - 1w 10 902463 Erie 16

2R1 100k  Carbon %w 10 902459 Erie 16 .

2R2 220k Carbon W 10 902463 Erie 16

RV1 1k Wirewound 906118 Colvern CIR3211/22
RV2 25k Wirewound Racal ASW16371

RV3 100 Wirewound Racel ASW14520/1

uF CAPACTTORS

¢Cl  3-30p Variable 900134  Mullard E7876

C2  3-30p Variable 900134 Mullard ET7876

c3 3-30p Variable 900334  Mullard ET7876

C4s  3-30p Variable 900154  Mullard ET7876

€5 3-30p Variable 900134  Mullard E7876

c6  3-30p Variable 900134  Mullard E7876

C7 68.5p Variable © 17274 Wingrove Rogers C28-2u41
c8 100p Mica 350v 2 902161 Johnson Mathey C22F
co .01 Paper 500V 20 902333 Hunts ¥W97/BM 21k
C10 1000p Ceramic 350V 20 902122 Erie K350081AD
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Cect. Description Rat. Tol. Racal Manufacturer.
Ref. +%  Part No.

pF Capacitors - Cont'd.
Cll 10,000p Ceramic 350V 20 902134k  Erie K7500-12ED/PL107
cl2 50p Variable 906088  Wingrove Rogers €802/12/01
Cl3 220p Mica 350V 2 902169 Johnson Mathey C22F
clth 8.2p  Ceramic 750V 4pF 902076  L.E.M.310N750
€15 3-30p Variable 900134  Mullard E7876
C16 1000p Ceramic 350V 20 902122 Erie K350081AD
Cl7 17M0p Ceramic 350V 20 902122  Erie K350081AD ,
c18 A470p Mica 350V 2 902171 Johnson Mathey C22F
C19 27.5p Variable 906087 Wingrove Rogers C804/191
C20 1000p Ceramic 3500 20 902122 Erie K350081AD
(21 0.01  Paper 500v 20 902333 Hunts W97/EM21lk
c22 22p Mica 350V 2 902145  Johnson Mathey C22F
c23 15p Mica 350V 41pF 902141  Johnson Mathey C22F
C24 220p . Mica 350V 2 902169 Johnson Mathey C22F
C25 0,01  Paper 500V 20 = 902333 Hunts W97/BM21K
C26 0,01  Paper 500V 20 902333 Hunts W97/BMR1K
c27 10p Ceramic 750V 5 900368 Erie P100OK
c28 100p Mica 350V 2 902161 Johnson Mathey C22F
c29 0,005 Paper 500V = 20 902332 Hunts W97/BMROK
C30 2200p Ceramic 350V 20 902126 L.E.M.310K
C31 1000p Ceramic 350V 20 902122 Erie K350081AD
Cc32 b47p Mica 350V 2 . 902153 Jonhnson Mathey C22F
C33 Uu47p Mica 350V 2 902153 Joh~son Mathey C22F
C34 1000p - Ceramic 350V 20 902122 Erie K350081AD
C3 12p Mica 350V 41pF - 902139 Johnson Mathey C22F
C36 0.01  Paper 500V 20 902333 Hunts W97/BM21K
C37 0.05  Paper 250V 20 902328 Hunts WST7/BM:9K
c38 12 Electrolytic 250V 906112 Dubilier BR5140
C39 0.01  Paper 500V 20 902333 Hunts W97/BMR1K
C0 0.01  Paper 500V 20 902333 Hunts W97/RM21K
¢kl  0.25 1000V 20 901452 Dubilier Bll46
ck2 10p Mice 350V 2 902137 Johnson Mathey C22F
Cc43 0.01  Paper 500V 20 902333 Hunts W97/BMR1K
chs 8.2p Ceramic 750V 4pF 902010 L.E.M.310N750

68p Mica 350V 2 902157 sS.T.C. 45k/IWA/S2

cks
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Cct. Value Description Rat. Tol. Racal Manufacturer
Ref. +%  Part No.
uF Capacitors - Cont'd.
chk6 2-8p  Variable 901489 Mullard E7875 -
c47 68.5p Variable 17274  Wingrove Rogers C28-24l
cu8 1000p Ceramic 350V 20 902122 Erie K350081AD
ck9 1000p Ceramic 350V 20 902122 Erie K350081AD
'C50 0.01  Paper 250V 20 90232k  Hunts W9T7/RML3K
CS51 1000p Paper 350V 20 902122 Erie K350081AD
‘"2 0.01 . Paper 500V 20 902333 Hunts W97/BMR1K
v,3 0.01  Paper 500V 20 902333 Hunts W97/BM21K
c54  150p Mica 350V 2 902165 Johnson Mathey C22F
c55 22p Mica 350V 2 902145  Johnson Mathey C22F
€56 120p  Mica 30V 2 902163  Johnson Mathey C22F
C57 1000p Ceramic 350V 20 902122 Erie K350081AD
c58 0.01  Paper 500V 20 902333 Hunts W97/BMR1X
c59 0.01  Paper | 50QV 902333 Hunts W97/BMP1K
c60 100 Electrolytic 15V 3 915675 Hunts AW 1421/A00
C61 L470p  Mica 350V 2 902171 . Johnson Mathey C22F
62 0.01  Paper 500V 20 902333 Hunts W97/BMR1K
C63 1000p Ceramic 350V 20 902122 Erie K350081AD
C6k 3900p Mica 200v 2 902207 Johnson Mathey C22F
Cc65 0.01  Paper 500V 20 902333 Hunts W97/BMR1K
c66 150p  Mica 350V 2 906241 Johnson Mathey C22F
c67 2-8p  Variable 901489  Mullard E7875
3 1000p Ceramic 350V 20 902122 L.E.M.310K -
C70 220p Mica 350V 2 902169 Johnson Mathey C22F
C71 10p Mica 350V 2 902137 Johnson Mathey C22F
c72  0.01  Paper 500V 20 902333 Hunts WYT/RRIK
C73 0,01  Paper 500V 20 902333 Hunts W97/EM21K
c7h  15p Mica 350V 2 902141  Johnson Mathey C22F
Cc75 0.01  Paper 500V 20 902333 Hunts W97/BM21K
C76 0.01  Paper 250V 20 902324 Hunts W97/BML3K
cr7  82p Mica 350V 2 902159 Johnson Mathey C22F
C78 8.2p  Mica 350V 2 905689 Johnson Mathey C22F
C79 0.01  Paper 250V 20 90232k Hunts W97/BML3K
c80 0.01  Paper 500V 20 90233% Hunts W97/BMR1K
c81 2-8p  Variable 90148¢ Mullard E7875
5-8
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Cet. Value Description Rat. Tol. Racal Manufacturer.
Ref. + % Part No.

uF Capacitors - Cont'd.
82 L4.7p  Ceramic 750V 902007 L.E.M.310P100
¢85 0,01  Paper 250v 20 90232k  Hunts W9T/BML3K
c8: 0,01  Paper S00V 20 902333 Hunts W97/BMR1K
c85 220p - Mica 350V 2 902169 Johnson Mathey C22F
c86 27p Mica 350V 2 902147  Johnsom Mathey C22F
c87 3-30p Variable 900492 Wingrove Rogers C31-01/1
c88 220p Mica 350V 2 902169 Johnson tathey C22F
c89 1000p Mica 350V 2 902185 Johnson Mathey C22F,
C90 220p Mica 350V 2 902169 Johnson Mathey C22F
C91 1000p Mica 350V 2 902185 Johnson Mathey C22F
C92 1000p Ceramic 350V 20 902122 L.E,M. 310K
c93 82p Mica 35Qv 2 902159 Johnson Mathey C22F
cok  220p Mica 350V 2 902169 Johnson Mathey C22F
C95 1000p Mica 350 2 902185 Johnson Mathey C22F
€96 1000p Ceramic 350V 20 902122 Erie K350081AD
C97 1000p Ceramic 350V 20 902122 Erie XK350081AD
c98 0.01 Paper 500V 20 902333 Hunts W97/BMR1K
c99 12 Electrolytic 250V 906112 Dubilier ER5140
C100 1000p Ceramic 350V S 902122 FErie K350081AD
C101 1000p Ceramic 350V 5 902122 Erie K350081AD
c102 0,01  Paper 500V 20 902333 Hunts W97/BM21K
C103 1000p Ceramic 350V S 902122 Erie K350081AD ‘
Cl0k 1000p Mica 350V 2 902185 Johnson Mathey C22F
€105 1000p Mica 350V 2 902185 Johnson Mathey C22F
C106 0.01 Paper 500V 20 902333 Hunts W97/BMR1K
C107 1000p Ceramic 350V 902122 Erie K350081AD
c108 47p Mica 350V 2 902155 Johnson Mathey C22F
Cl09 u7p. Mica 350V 2 " 902153  Johnson Mathey C22F
Cl110 1000p Ceramic . 350V 5 902122 Erie K350081AD
Cll1l 12p Mica 350V +lp 902139 Johnson Mathey C22F
Cll12 1-10p Variable 901490 Wingrove Rogers S55-13/1
C113 18.7p Variable : 906109 wingrove Rogers C28-141
Clls 5.6p  Ceramic 750V 43p 902074  L.E.M.310N750
Cl15 220p Mica 350V 2 902169 Johnson Mathey C22F
Cl16 0.01  Paper 250V 20 90232k  Hunts W97/BML3K

MA.T9A/G
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Cet. Value Description Rat. Tol. ‘Racal Manufacturer.
Ref. +%  Part No.
uF Cavacitors - Cont'd.

€117 0.01  Paper 250v 902324  Hunts W97/BML3K
c118 8.2p Ceramic TS0V #Ap 902010 L.E.M.310N750
Cl19 1000p Ceramic 350V 20 - 902122 Erie K350081AD
€120 0,01  Paper 500V 20 902333 Hunts W97/BMR1K
€121 1000p Ceramic 350V 20 902122 Erie K350081AD
Cl22 1000p Mice 350v 2 902185 Johnson Mathey C22F
123 1000p Ceraanic 350V 20 902122 Erie K350081AD
2h  220p Mica 350V 2 902169 Johnson Mathey C22F
€125 1000p Ceramic 350V 20 902122  Erie K350081AD

- Cc126 47p Ceramic 750V 2 9003¢%  L.E.M.310N750

. €127 10Qp  Variable 900493 W1n§rove Rogers C1601-10/

‘ 012/SLF

c128 30p Variable . 905553  Oxley A7/30
C129 1000p Ceramic 350V 20 902122 Erie K350081AD
C130 1000p Ceramic 350V 20 902122 Erie K350081AD
C132 0.01  Paper 250V 20 902324  Hunts W97/BM13K
c133 2 Electrolytic 500V 916015  Dubilier BR3505
C134 0.05  Paper 350V 25 902316 Hunts W49/B511K
Cl35 560p  Mica 350V 2 902179 Johns~n Mathey C22F
€137 100p Mica 350V 2 902161 Johnsom Mathey C22F
C138 100p Mica 350V 2 902161 Johnson Mathey C22F
C139 0.01  Paper 500v 20 902333 Hunts W97/BM21K
RSN Polyester 160V 10 906937 Wima Tropyfol M.,
o2 0.1 Paper 150V 25 902305 Hunts W49/B500K
Cl43 0,01  Paper 250V 25 902324 Hunts W97/BML3K
Clkk 0,01 . Taper 250V 20 902324k  Hunts W97/BM13K
Cc145 150p Variable 906089 Wingrove Rogers C802-37/015
Cl46 100p Mica 350V 2 90216}  Johnson Mathey C22F
Clk7 1 Ceramic 350V 20 902122 Erie K350081AD
Cl48 33p Mica 350V 2 902149  Johnson Mathey C22F
Cl49 47p Mica 350V 2 902153  Johnson Mathey C22F
€151 180p Mica 350V 2 902167 Johnson Mathey C22F
Ccl52° 1000p Ceramic 350V 20 902122 Erie K350081AD
€153 L4.7p  Ceramic 750V  +3pF 902007 L.E.M,310P100
C154 1000p Mica 350V 2 902185 Johnscn Mathey C22F
€155 0.01  Paper 250V 20 90252k  Hunts W97/BML3K
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Cet. Value Description Rat. Tol. Racal Manufacturer.
Ref. +%  Part No :

uF Capacitors - Cont'd.
€156 .01 Paper 250V 20 902324  Hunts W97/BMI3K
C157 1000p Ceramic 350V 20 902122 Erie K350081AD
c158 .o1 Paper 250V 20 902324  Hunts W97/BML3K
€159 .01 Paper 250V 20 90232k  Hunts W97/BM13K
c161 .01 Paper 500V 20 902333 Hunts W97/BM21K
cl62 680p Mica 350V 2 902181 Johnson Mathey C22F
C163 1000p Ceramic 350V 20 902122 Erie K350081AD
C164 .01 Paper 500V 20 902333 Hunts W97/BMR1X
c165 ..01 Paper 500V 20 902333  Hunts W97/BMR1K
C166 212px2 Ganged Variable Racal AD15L51
C168 6p Trimmer 901987 Mullard MCOOL-EA/6E
€169 33p Mica 350V 2 902149  Johnson Mathey C22F
Cl71 470p Mica 350V 2 902171 Johnson Mathey €C22F
Cc172 .0L Paper 500V 20 902333 Hunts W97/BMR1K
Cl73 10Cp Mica 350V 2 902161 Johnson Mathey C22F
C17% 10p Ceramic 750V :g 902043  L.E.M,310P100
C175 1op Ceramic 750V 902043 L.E.M.310P100
C176 1000p Ceramic 350V 20 902122 Erie K350081AD
C177 1000p Ceramic 350V 20 902122 Erie K350081AD
c179 .01 Paper 500V 20 902333 Hunts W97/BMR1K
C181 .01  Paper 500V 20 902333 Hunts W97/BM21K
€182 0.1 Paper 150V 25 902305 Hunts W49/B500K
c183 .01 Paper 500V 20 902333 Hunts W97/BM21K
Ci184 .01 . Paper 500V 20 902333 Huncs W97/BMR1K
Cc186 22p Mica 350V 2 902145  Johnson Mathey C22F
c187 22p Mica 350V 2 902145  Johnson Mathey C22F
€188 1000p Ceramic 350V 20 902122 Erie K350C81AD
c189 15p Mica 350V +lp 902141  Johnson Mathey C22F
€190 32 Electrolytic 350V 900084  Plessey CE818/1
c192 1 Paper 350V 20 902320 Hunts W49/B515K
€193 .ol Paper 500V 20 902333 Hunts W97/BM21K
cl19% .25 Paper 150v 25 - 902306 Hunts W49/E501K
€195 2 Electrolytic 500V 916015 Dubilier BR%505
Cc196 32 Electrolytic (Part of C190)
C197 32 Electrolytic 50/230v 915671 Dubilier SCT35L4
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Cet. Value Description Rat. Tol. Racal  Manufacturer.

Ref. % Part No.
uF Capacitors - Cont'd.

€198 100 Electrolytic 50V 900506  Hunts L37/1-ME-FC43T
Cl99 .01 Paper 500V 20 902333 Hunts W97/BMRIK
C201 1000p Ceramic 350V 20 902122 Erie K350081AD
c202 .05 Paper 350V 25 902316 Hunts Wh9/B511K
C203 1000p Ceramic 350V 20 902122 Erie X350081AD
czok .01 Paper 500V 20 902333 Hunts W97/BM21K
c205 .01 Paper 500V 20 902333 Hunts W97/BMR1K ,
~206 82p Mica 350V 2 902159  Johnson Mathey C22F
~207 .1 Paper , 150v 25 902305 Hunts WW9/B500K
c208 .01 Paper 500V 20 902333 Hunts W97/BM21K
c209 .01 Paper 500V 20 902333  Hunts W97/BMR1K
c211 100 Electrolytic _ 900506  Hunts 137/1-MEFCH3T
C212 680p  Mica 350V 2 902181  Johnson Mathey C22F
c213 1 Paper 150V 20 9023056 Hunts W4+9/B503K
C2l4 212p  Part of Cl66 ;
c215 .01 Paper 500V 20 902335 Hunts W97/BMRI1K
C216 1000p Ceramic 350V 20 90212- Erie K350081AD
C217 100p Mica 350V 2 902161 Johnson Mathey C22F
c218 150p Mica 350V 2 902165  Johnson Mathey C22F
C219 150p Mica 350V 2 902165 Johnson Mathey C22F
C221 120p Mica 350V 2 902163  Johnson Mathey C22F
c222 100p Mica 350V 2 902161  Johnson Mathey C22F
ce23 .0l Paper : 500V 20 902333 Hunts W97/BM21K

24 L7p Ceramic 350V 2 902153  Johnson Mathey O22F
c225 220p Ceramic 350V 2 902169  Johnson Mathey C22F
cee7 2 Electrolytic 500V 916015 pubilier BR3505
c229 .01 Paper 500V 20 902333  Hunts.W97/BM21K
€231 .01 Ceramic 350V 20 902134 Erie 750012BD
c232 .01 Ceramic 350V 20 902134  Erie 750012ED
c233 10p Trimmer 900491  Yingrove Rogers C32-01
€234 10p = Ceramic 750V 5 900368 Erie P1OOK
Cc235 10p Ceramic 750V © 5 900368 Erie P10OK
€236 .01 Paper 250V 20 902324  Hunts W97/BM13K
c237 4Tp Mica 350V  *1pF 908202 Johnson Mathey C22F
c238 100p Mica 350V 12pF 908156  Johnson Mathey C22F
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Cet. Value Description Rat. Tol. [Racal Manufacturer.

. Ref. W Part No.
Jny Capacitors - Cont'd.

€239 175p  Mica 350V #3pF 907845  Johnson Mathéy C22F
c241 300p Mica 350V 1% 910804  Johnson Mathey C22F
c2k2 33p Mica 350V 2 902149  Johnson Mathey C22F
c243 1.5-18p Trimmer 1000V 90042k Oxley Al5/13-2
c24h 1000p Mica 350V 2 902185 Johnson Mathey C22F
c245 1.5-18p Trimmer 1000V 900424k  Oxley Al5/13-2
cou6 39p Mica 350V 2 902151 Johnson Mathey C22F
c247 1.5-18p Trimmer 1000V 9ook2k  Oxley Al5/13-2
c2u8 39p Mica 350V 2 902151 Johnson Mathey C22F
Cc249 1000p Mica 350V 2 902185 Johnson Mathey C22F
€251 1.5-18p Trimmer 1000V go0k2k - Cxley Al5/13-2
C252 22p Mice 350V 2 902145  Johnson Mathey C22F
€253 1.5-18p Trimmer 1000V 90042k  Oxley Al5/13-2

ca254  33%p Mica 350v 2 902149  Johnson Mathey C22F
€255 1.5-18p Trimmer 1000V 9ook2k  Oxley Al5/13-2

C256 33p Mica 350V 2 902149  Johnson Mathey C22F
€257 1000p Ceramic 350V 20 902122 Erie K350081AD
€258 2.7p  Ceramic 750V +ApF 900366 L.E.M.310P750
C259 14.7p Ceramic 10 901052 Erie N750K
C261 14.7p Ceramic 10 901052 Erie N750K
ce62 14.7p Ceramic 10 901052 Erie N750K
€263 0.01  Paper 500V 20 902333 Hunts W97/BMR1X
C264 1000p Ceramic 350V 20 902122 Erie K350081AD
C265 1000p Ceramic 350V 20 902122 Erie K350081AD
C266 - 1000p Ceramic ' 350V 20 902122 Erie K350081AD
C267 1000p Ceramic 350V 20 902122 Erie K350081AD
€268 1000p Ceramic 350V 20 902122 Erie K350081AD
€269 1000p Ceramic 350V 20 902122 Erie K350081AD
€271 0.01  Paper 500V 20 902333 Hunts W97/BM21K
c272 0.25 Paper 150v 20 902306 Hunts W49/B501K
€273 1000p Ceramic 350V 20 902122 rie K350081AD
ca7h  10p Ceramic 750V 5 900368 Erie P1OOK
€275 10p Ceramic 750V 5 900368 Erie P1OOK
c276 10p Ceramic 750V 5 900368 Erie P1lOOK

"C277 12p Mica 350V +1pF 913431  Johnson Mathey C22F
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Cct. Value Description Rat. Tol. Racal  Manufacturer.
_ Ref. +%  Part No.
Ny Capacitors - Cont'd.

€278 53p Mica 350V f2pF 905198 Johnson Mathey C22F
c279 168p Mica 350V +3pF 906142  Johnson Mathey C22F
ce81 1.5-18p Trimmer 1000V . 900424  Oxley Al5/13-2
ce82 39 Mica 350V 2 902151 Johnson Mathey C22F
€283 1.5-18p Trimmer 2000V 90042k  Oxley Al15/13-2

ca8: 39p Mica 350V 2 902151 Johnson Mathey C22F
85 1.5-18p Trims=r 1000V g9o0ok2k  Oxley Al5/13-2

v..5 33p Mica 350V 2 902149  Johnson Mathey C22F
c287 1.5-18p Trimmer 1000V 970424  Oxley Al5/13-2

€288 14.7p Ceramic 10 901052 Erie N750K

c289 14.7p Ceramic 10 901052 Erie N750K

€291 1000p . Ceramic 350V 20 902122 Erie K350081AD
€292 1.5-18p Trimmer 1000V 9002k  OxleyAl5/13-2

C203 39p Mica 350V 2 902151 Johnson Mathey C22F
c2ok 1.5-18p Trimmer 1060V 90042k  Oxley Al5/13-2

Cc295 39p Mica 350V 2 902151 Johnson Mathey C22F
296 1.5-18p Trimmer 1000V 900424k  Oxley Al5/13-2

c297 33p Mica 350V 2 902149 .Johnson Mathey C22F
c298 220p  Mica 350V 2 902169  Johnsor Mathey C22F
€299 33p Mica 350V 2 902149  Johnson Mathey C22F
€301 1.5-18p Trimmer 1000V 9o0k2k  Oxley Al5/13-2

c302 33p Mica 350V 2 902149  Johnson Mathey C22F
¢ 3 1.5-18p Trimmer 1000V 90042k  Oxley Al15/i3-2
Co0k  33p Mica 350V 2 902149 Johnson Mathey C22F
€305 1.5-18p Trimmer 1000V 90042k  Oxley Al5/13-2

C306 15p Mica 350V +1pF 902141 . Johnson Mathey C22F
C307 14.7p Ceramic 10 901052 Erie N750K

c308 0.1 Paper 500V 20 902294  Hunts Ik5/B4OTK
€309 0.1 Paper 500V 20 6022 Hunts Ik5/B+07K
c310 U70p  Mica 350V 2 902171 Johnson Mathey C22F
€312 0.01  Paper 250V 20 902324k  Hunts W97/BM13K
€313 5000p Ceramic 350V 10 900752 Erie K350081AD
C514 1000p Ceramic 350V 10 902122 Erie K350081AD
(315 1000p Ceramic 350V 20 902122 Erie K350081AD

c316 0.1 Paper 150V 25 902305 Hunts W49/B5S00K
c519 0.01  Paper 250V 20 90232k  Hunts WS7/BMI3K
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Cct. Value Description i Rat. Tol. Racal Manufacturer.

Ref. +% Part No.
uF Capacitors - Cont'd.

€320 2200p Ceramic 350V 20 902126 Erie K350081AD

101 1.5-1lp Trimmer 90627  Erie 3116%Z

12 1.5-11p Trimmer 906274  Erie 31162

1 5.6p  Mica 750V ﬁ? 902074  L.E.M.310NPO

1c 5.7p  Mica 750V F 902007 L.E.M.310NPO

1c5 4.5-11p Trimmer 906274  Erie 31167

1c6 1.5-11p Trimmer 906274 Erie 31162

1c7 1000p Mica 350V 2 902185  Johnson Mathey C22F
1c8 1000p Mica . 350v 2 902185 = Johnson Mathey C22F
. 1C9 22p Ceramic Huperasded 750V 5 902085 L.E.M.310N750

by L.S.B. 350V 2 902185 Johnson Mathey C22F

1C10 1000p Mica

Filter
1C11 1000p Mica 350V 2 902185 Johnson Mathey C22F
1c12 82p Mica _ 350V 2 902159 Johnson Mathey C22F
1c13 82p Mica 350V 2 902159 Johnson Mathey C22F
cis  18p Ceramic 750V 5 902083  L.E.M.310N750
1c15 18p Ceramic 70V S 902083  L.E.M.310N750
ici16 22p Ceramic 0V 5 902085 L.E.M.310N750
1017 5.6p  Mica 750V +ipF 90207k  L.E.M.310NPO
1c18 18op Mica 350V 2 902167  Jc'.nson Mathey C22F
1019 180p  Mica J 350V 2 902167 Johnson Mathey C22F
2C1 1.5-11p Trimmer 906274  Erie 31162
2c2 1.5-11p Trimme» | Superseded : 906274  Erie 31162
23 5.6p  Mica by U.S.B. 750V :i:%‘pF 902074 L.E.M.310NPO
20k L4.7p  Mica Filter 750V  +2pF 902007 L.E.M.310NPO
2C5 1.5-11p Trimmer 906274  Erie 31162
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Manufacturer.

Cct. Value Descriptioﬂ Rat. Tol. . Racal
Ref. % Part No. -
ny Capacitors - Cont'd.
2C6 1.5-11p Trimmer) 906274  Erie 31162
2c7 1000p Mica 350V 5 902185 Johnson Mathey C22F
2c8 1000p Mica 350V S5 902185 Johnson Mathey C22F
209  22p Ceramic 750V 5 902085 L.E.M.310N750
2C10 1000p Mica 350V 5 902185 Johnson Mathey C22F
2C11 1000p Mica - 350V 5§ 902185 Johnson Mathey C22F
2c12 82p Mica Superseded 350v 5 902159 Johnson Mathey C22F
2c13 82p Mic. %Y U.S.B. 3507 5 902159  Johnson Mathey C22F
2c1k  18p Ceramic | Filter 750V 5 902083  L.E.M.310N750
2c15 18p Ceramic 750V 5 902083 L.E.M,310N750
2016 22p Ceramic 500 S5 902085  L.E.M.310N750
2c17 . 180p Ceramic 350V 5 902167 Johnson Mathey C22F
2c18 180p Ceramic. 350V S 902167 Johnson Mathey C22F
INDUCTORS
Ll Coil XTal Anode (L%t/s) Racal AALT68
12 Coil Assembly Racal AALLETL
13 Reactance Valve Grid Racal AA1LETO
16 Coil Assembly ) Racal AA16033
L7 Transformer Assembly Racal Br14839
18 Coil Assembly‘ Racal BA15161
110 Choke Racal AD16987
L13 Doubler Coil Assembly (10Mc/s) Racal BAIL6TH
AL Coil Assembly . Racal AA1L9S59
L15 Mixer Coil Assembly (1.6 Mc/s) Racal BAlL6T6
L17 Mixer Anode (37.5 Mc/s) Racal AALT63
118" Balanced Modulator Coil (MA.79G) Racal RA22L09
L18 Balanced Modulator Coil (MA.T9A) Racal BAlLET3
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Cet. Value Description Rat. Tol. Manufacturer.
Ref. P
Inductors - Cont'd.
L19 Key Valve Anode Coil Assembly (1.6Mc/s) Racal BA1L6T2
120 Coil Assembly Racal AALLETL
121 Amplifier Anode (37.5 Mc/s) Racal AALT63
123 Tapped Anode Coil (37.5 Me/s) Racal AALTT2
L2k Coil Assembly Recal AA16033
125 Doubler Coil Assembly (10.2 Mc/s) Racal BA1L6TS
128 Coil Assembly Racal AALTS9
129 Coil Assembly Racal AA16819
L31 Coil Assembly (10 ke/s) Racal BA16537
132 V.F.0., Anode Coil Assembly Racal AALT80
133 Coil Assembly ' Racal AA15370
- L3k Mixer Coil Assembly (11.6 Mc/s) Racal BA1L6T7
L35 Choke _ Racal AD16987
136 Coil - Calibrator (100 Kc/s) Racal AALTTT
L37 Coil Assembly Racal BA17098
L38 Choke D.C. Res. 100ohms , Parmeko P.486
139 R.F. Coil Assembly (1.5-3 Mc/s) Racal AA14295
k1 R.F, Coil Assembly (3-6 Mc/s) Racal AA14296
k2 R.F. Coil Assembly (6-12 Mc/s) Racal AA14297
43 R.F. Coil Assembly (12-20 Mc/s) Racal AA1L298
Al R.F., Coil Assembly (20-30 Mc/s) Recal AA14299
145 Coil - Calibrator (900 kc/s) Racal AA 4779
k5 Choke . Racal AD16987
A7 R.F, Coil Assembly (1.5-3 Mc/s) Racal AA1L295
A8 R.F, Coil Assembly (3-6 Mc/s) Racal AA14296
A9 R.F. Coil Assembly (6-12 Mc/s) Racal AA1L297
L51 R.F, Coil Assembly (12-20 Mc/s) Racal AA14298
152 R.F. Coil Assembly (20-30 Mc/s) Racal AA14299
153 Coil Assembly (1.6 Mc/s) Racal BA15392
51 Coil Assembly (1.4 Mc/s) Racal BA15379
LS55 Coil Assembly Racal Br:1088
L56 Coil Assembly Racal BT:1089
L7 Coil Assembly Racal BT'L1093
158 Coil Assembly Racal AALT761
159 Coil Assembly Racal AALT61
5-17
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Cct. Value Description Rat. Tol. Racal Manufacturer.
Ref. : + % Part No.

Inductors - Cont'd.

.”.A. BrELY,

160 Coil Assembly Racal AALG32
161 Coil Assembly Racal AAL632
162 Filter (0-30 Mc/s) Racal BD4S86
163 Common with 162
L64 Choke Racal AD16987
L6S Filter Coil Assembly Racal AAL655
166 Filter Racal AALT60
BT Filter Racal AALT60
168 Choke Racal AD16987
169 Filter Coil Assembly Racal AAL655
L71 Harmonic Filter Racal AD4589
L72 Common with L71
L73 Common with LTl
LTh Common with L71
L75 Common with L71
L76 Common with LT71
77 Coil Assembly Racal BT41094
L78 Coil Assembly Racal BT41090
L79 Coil Assembly Racal BT41091
i Coil Assembly Racal AALT61
182 Coil Assembly Racal AA4761
183 Coil Assembly Racal AA4632
-84 Common with L62
i85 Common with L62
186 Common with L71
187 Coil Assembly Racal BT41092
188 Coil Assembly Racal AALTOL
189 Coil Assembly Racal AALT61
191 Coil Assembly Racal AAL632
192 Coil Assembly Racal AALE32
193 Common with 162
7.94 Common with 162
195, Common with 162
L96 Coil Assembly Racal AALT61
L97 Coil Assembly Racal AALTEL



.Cet. Description Rat. Tol. Racal Manufacturer.
Ref. +%  Part No.
Inductors - Cont'd.

198 Coil Assembly Racal AALG32
199 Coil Assembly Racal AAL632
L100 Coil Assembly Racal AALG32
L101 Filter Coil Assembly Racal AAL655
L102 Filter Coil Assembly Racal AAL65S
1103 Choke Racal AD16987
L1ok Choke Bulgin ¢l02

1l Coil Assemblyy Superseded by Racal AA15133
12 Coil Assembly f L.S.B. Filter Racal AA15133
2L1 Coil Assembly) Superseded by Racal AA15133
212 Coil Assembly / U.S.B. Filter Racal AA15133

TRANSFORMERS
71 Mains Transformer - Racal Br14138
Tl Coil Assembly\ Superseded by Racal AA15058
T2 Coil Assembly; L.S.B.. Filter Racal AA15139
a1 Coil Assembly\ Superseded by Racal AA15058
212 Coil Assembly/ U.,S.B. Filter Racal AA15139Q
CRYSTALS
XLl Crystal, style D Racal AD17303
X12 Crystal, style D Racal AD17303
X3 Crystal, style D Raca.i AD17303
XA Crystal, style D Racal AD17303
X1S Crystal, style D Racel AD17303
X16 Crystal, style D Racal AD17303
XL7 Crystal (1Mc/s) style D Racal ED16531
X18 Crystal (5Mc/s) style D Racal BD16052/A
X19 Crystal (5.1 Mc/s) style D Racal BD16052
X1 Crystal (1396.5 kc/s Racal CT37364/12
Ixe Crystal (1359.6 ke/s) | Superseded by Racal CT27364/3

1XL3 Crystal (1356.5 ke/s) | L+S.B. Filter ‘Racal CT37364/12
IXTh Crystal (1359.6 ke/s) Racal CT3736h/3
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Cct. Description Rat. Tol. Racal Manufacturer.
Ref. +/-% Part No.
Crystal—cont’d
1XL5 Crystal (1396.5Kc/s)? Superseded by Racal CT37364/12
1XL6 Crystal (1399.4Kc/s)) L.S.B Filter Racal CT37364/13
2XL1 Crystal (1403.35Kc/s)- Racal CT37364/11
2XL2 Crystal (1400.3Kc/s) Racal CT37364/2
2XL3 Crystal (1403.35Kc/s) Racal CT37364/11
. Superseded by
2XL4 Crystal (1400.3Kc/s) | U.S.B Filter Racal CT37364/2
2XL5 Crystal (1403.35Kc/s) | Racal CT37364/11
2XL6 Crystal (1399.3Kc/s) ~ Racal CT37364/4
VALVES

V1 Pentode, EF91 Cv138

V2 Pentode, EF91 Cv138

V3 Pentode, EF91 Ccv138

V4 Pentode, ©6AS6 Cv2522

V5 Pentode, EF91 Cv138

V6 Double Triode, 12AT7 Cv455

v7 Pentode, EF91 Cv138

V8 Pentode, 6BEG6W Ccvdbs3

V9 Pentode, EF91 Cv138

V10 Pentode, E180F CVv3998

V1l Pentode, 6F33 Cv2209

V12 Pentode, 6AS6 Cv2522

V13 Double Diode, EB91 Cv140

V14 Pentode, EF91 Cv138

V15 Pentode, EF91 Ccv138

V1ie Pentode, EF91 Cv138

V17 Pentode, E180F Ccv3998

V18 Pentode, EF91 Cv13s8

V19 Pentode, EF91 Cv138

V20 Pentode, E180F Cv3998

V21 Pentode, 6BEG6 Cv453

V22 Pentode, 6BA6 Cv4s4

V23 Pentode, EF91 Cv1i3s8

v24 Pentode, 6BAG6 Cv454

V25 Pentode, 6BE6 CVv453
MA. 79A/G 5-20 -

Section 2



Cct. Value Description Ret. Tol. Racal  Manufacturer.

Ref. % Part No. '
Valves - Cont 'd.

V26 Pentode, E180F CV3998

var Pentode, GBE6 CVi53

va8 Pentode, 6BAG cvish

V29 Pentode, EF91 Ccv138

V30 Pentode, ELS21 cv2l27

V3l Pentode, EF91 cv138

V32 Pentode, EF91 Ccvi38

V33 Pentode, 6ASS . V2522

Dl Diode, OA90 905396

D2 Diode, 8J.4OBF 901533 CV853e

D3 Diode, Z2A150F 906096 CV7098

Db Diode, SJ.LO3F 901533 . CV8532

D5 Diode, -8J .403F 901533 cvB8532

D6 Diode, SJ.LO3F 901533 cv8532

D7 Diode, SJ.LO3F 901533 cv8532

D8 Diode, SJ.LT3F 901535 (Cv8532
SWITCHES

SA XTAL-V.F.0. Racal BSW14868

SB1 TRANSMISSION SELECTOR ‘Racal BSW14592

SB2+3 TRANSMISSION SELECTOR Racal BSW14593

£ h TRANSMISSION SELECTOR Racal BSW15480

sC INPUT ' Racal BSW14399

8D MAN.AUTO. (D.P.C.O.) Z510554

SE1 SIDEBAND - MA.TSG Racal BSW22k21

SE1 SIDEBAND - MA.TOA Racal BSW1kL05

SE2 SIDEBAND - MA.79G Racal BSw22k22

SE2 "SIDEBAND - MA.T9A Racal BSW1LLOT

SF OUTPUT RANGE MC/S Racal BSW15003

G METER +14DB Painton 501404

SH METER (D.P.C.0O.) 2510554

sJ CALIERATE Racal BSW14610

sK POWER ON/OFF (D.P.C.0.) 2510554

MA.T9A/G
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Racal

¥ TOA/G

Cct. Value Description Rat. Tol. lhnuf#cturer .
Ref. : % Part No.
PLUGS

PL1 Mains, fixed 900507 Plessey Mk 1V CZ48993

PL2 Coaxial, R.F. OUTPUL 900351

PL3 Coaxial 900510 Magnetic Devices 732564

PIA Coaxial 900510 Magnetic Devices 732564

PLS ‘Coaxial 900510 Magnetic Devices 732564
' PI6 Coexial 900351 :

PLT Coaxial 900510 Magnetic Devices 732564

PI8 Coaxial 900351 -

PLO. Coaxial 900520 Magnetic Devices 732564
"PL1O . Coaxial 900510 Magnetic Devices 732564
. PL11 Coaxial 900510 Magnetic Devices 73256k

PL12 . Coaxial 900510 Magnetic Devices 732564

PL13 Coaxial 900510 Magnetic Devices 732564

PL14 Coaxial EJCl‘ XTAL 900509

PL1S 12-way, Unitor, fixed Belling Lee L655P

PL16%* Coaxial, IM/S IN 900509

PL1T Coaxial, 1.k MC/S IN (MA.79G) 900509 ,

PL18 Coaxial, (MA. 79G 900510 . Magnetic Devices 732564

PL19 Coaxial, (MA.T9G 900510 Magnetic Devices 73256k

PL20 Coaxial, 1.4 ND/S our (MA 79G) 900510 Magnetic Devices 732564

SOCKETS
SKT1 Mains, free Plessey Mk.lV 2560100
Outlet accessory set for SKT1 Plessey Mk.1lV 22108111
SKT2 Coaxial, R.F. OUTPUL? free 900350
Inner sleeve for SKT2 900490
Outer sleeve for SKT2 9003 35 .

SKI'3 Coaxial, free, including sleeves 905465 Magnetic Devices 736023

SKTh Coaxial, free, including sleeves 901362 Magnetic Devices 9580020

# IT fitted.
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Cct. Value Description Rat. Tol. Racal Manufecturer.
Ref. +% = Part No.
Sockets - Cont 'd.
SKT5 Coaxial Refer to SKT3
SKT6 Coaxial Refer to SKTU
SKT'7 Coaxial Refer to SKTh
SKT8 Coaxial Refer to SKT3
SKT9 Coaxial Refer to SKI3
SKT10 Coaxial Refer to SKT4
SKT11 Coaxial Refer to SKI3
SKT12 & 13 Coaxial Refer to SKT3
SKT15 12-way Unitor, free 905697 Belling Lee 16558,
SKT18 Coaxial (MA_-79G) Refer to SKT3
SKT19 Coaxial Refer to SKT4
MISCELLANEOQUS
Six-Channel Crystal Oven Racal CA14960
Assembly (Oven 1)
Thermometer for the above oven assembly Racal AA20078
Ke/s V.F.0. Assembly Racal CA152
Modulator assembly Racal DA15020
Upper Sideband Crystal Filter Assembly Racal BD43683/4
Lower Sideband Crystal Filter Assembly Racal BD43683/3
Me/s V.F.O. Assembly Racal CA15002

ML.TOA/G

Lamp (8v, 1.6W) 900355
Tool rack Assembly comprising
Trimming tool
Primming tool 901315
Wrench 900358
Wrench 901287
Wrench 900357
Screwdriver 901320

Orystal Oven 3 Assembly
Calibrator Assembly
Voltage Selector (plug)
Voltage Selector (socket)
Crystal Oven 2 Assembly

Luxram 983 (M.E.S.)

Racal BAL17852
Racal ADT955

Mullard T.C.T.01
Unbrako Wb
Unbrako W3
Unbrako W1l

Cathodeon Crystals Tyre D&

Racal CAl5411
Racal AD11999/A
Racal AB1i999/B
James Knignt 905-7531,
8w, 75°C, 115V.
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Cet. Value Description Rat. Tol. Racal  Manufacturer.
Ref. . , +%  Part No.

Miscellaneous - Cont'd.

Jack Socket Bulgin J2
RIA/1 Relay (48-volt) 906076 S.T.C.41Q90HE
RLB/2 Relay (2lh-volt) 901992 §.7.C.41390GD
FS1 Fuse (500mA) 901317 Belling Lee L1055
FS2 Fuse (3A) 901108 Belling lLee L1055
Film Scale Racal CD14971

5-2h
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CHAPTER 6

LYST OF N.A.T.0. STOCK NUMBERS.

MALT9A/G

Cet. N.A.T.O. Cct. N.A.T.O, Cct. N.A.T.O. Cet. N.A.T.O.
Ref. Stock No. Ref. Stock No. Ref. Stock No. Ref. Stock No.
RESISTORS

5905-99- .
R1  022-2090 R3%  022-2090 R65 022-1001 R96  022-2193
R2  022-3037 R35 022-2214 R66  022-1001 RO7
R3  022-2193 R36 022-3163 R67 022-2130 R98  022-3079
R 022-3037 R37  022-2130 R68  022-2046 R99 022-1151
R5  022-1205 R38  0=22-1151 - R69  022-1151 R100 022-2214
R6  022-2172 RIC  022-1048 R70. 022-2121 R101 022-3037
R8  021-6092 R2  022-3163 R71 022-2046 R102 022-3121
R9  022-2172 Rit  022-2004 R72 022-2172 R103 022-2214
R11l 022-1172 R4S 022-1193 RT3 022-3079 R1O4 011-3329
‘R12 (022-3121 R46  022-3121 R7T4  021-6021 R105 022-121%
R13 022-2214 RY7  022-2130 R75 022-2058 R106 022-2151
R16A 022-2193 RI8  022-1d01 - R76 .022-2004 R107 022-1001
R16B 022-2193 RO  022-2046 R77 022-2123 R108 022-3037
R17 022-2130 RS0  022-1214 R78 021-5121 R109 022-1088
- R18 - 022-2130 R51  022-1151 R110 - 022-2004
R19 022-2186 RS2  021-6001 - : R110A 022-200%
R21  022-3037 RS53A  022-2195 R81 021-5121 R111 022-2C04
R22 (022-2172 R53B. 022-2195 R82 022-2130 R112 022-1193
R23 022-2088 RS4A  022-2079 RE3 022-2151 R113 022-2004
R2k  022-2006 RS4B  022-2037 R8F  022-1046 R115 022-2214
R25 ‘ R55  022-3121 R85 022-1001 R116 022-1001
R26 (022-3018 R56 ° 022-221k R86 022-1130 R117 022-2046
R26A 022-3018 RS6A  022-2195 ‘R8T 022-3121 R118 022-2i72°
R27 022-2195 R57  022-2004 R88  022-1079 R119 022-217h
R28 022-2193 RS8  022-2172 R89 022-1193 R120 022-2193
R29 022-221h RS9  021-5242 ROO  021-5241 R121 022-3016
R30 022-2121 R60  022-1001 ROl 022-2130 R122, 022-2¢33
R31 022-2172 R62  (022-1088 R93  022-2214 R123 (022-1200
R32 022-1151 R63  022-200L ROL  022-1001 Rl2k O22-11k2
R33 022-3079 R64  022-2004 B95  022-1130 R125 022-2172

; R126 022-3153
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Cct. N.A.T.O. Cet. N.A.T.O. Cct. N.A.T.O. Cect. N.A.T.O.
Ref. Stock No. Ref. Stock No. Ref. Stock No. Ref. Stock No.
Resistors, cont'd
5905-99- '
R128 022-2172 Ri14k7  022-2088 R167 022-3060 R187 022-1214
R129 022-3016 R148  022-1151 R168 022-2172 R188 022-1172
R129A 022-2195 R14Q 022-2172 R169 022-2186 R189 022-1142
R131 022-2195 R151 022-3163 R171 022-3039 R190 022-2004
R132 021-5332 R152 022-3163 R172° 022-3039 R191 022-3007
R133 022-121%4 R153  022-2004 R174 022-3163 R193 022-2046
R13L 022-3079 R154  022-2132 R175 022-3079 R1G4 022-3142
R135 022-1151 R155 022-2130 R1T7T 022-3016 R195 02273058
R136 022-2172 R156 022-2130 R178 011-3447 ‘R196 011-3377
R137 022-2123% R157 022-3037 R179 021-9245 R197 022-2004
R138 022-2123 R158 022-2216 R180 022-217% R198 022-1193
R139 022-217h4 R159 022-3016 R181 021-9179 - _ -
R141 022-1088 R161  011-3487 R182 011-3479 IRl 022-3037
R143 022-2046 R165 022-1123 " R183 (022-2006 IR2  022-3079
R4k 022-2048 R16L  022-1067 R184 022-1111 2R1  022-3037
' — : 2R2  022-3079
R1kS 022-2174F R165 022-1109° R185 022-1088 RVl
R146 022-3018 R1ES  022-2046 R186 021-5281 RV2
RV3
CAPAUGITORS
5910-99-
Ccl 016-7006 c16 954-0635 C31 954-0635 ck6  016-7002
c2  016-7006 Cc17  954-0635 C32 970-6633 CH7T  103-5728
C3 016-7006 c18 519-1072 C33 970-6633 ck8 954-0635
Ck  016-7006 €19 C34  95k4-0635 Ck9  95k-0635
c5 016-7006 c20 954-0635 C35 103-6828 C50 012-0113
c6  016-T006 c21  012-0123 C36 012-0123 €51  954-0635
c7 103-5728 c22 103-3628 C37 012-0600 Cc52 012-0123
c8 972-7386 c23 911-6975 c38 C53 012-0123
c9  012-0123 c2h 972-787h €39 012-0123 cS5%  972-9056
€10 954-0635 - C25 012-0123 cko 012-0123 C55 103-3628
€11 954-0635 . C26 012-0123 ckl 580-7211 Ccs6  972-7765
Ccl2 016-0018 c27 911-5390 ci2  103-6827 ‘€57  954-0635
c13 ' 972-78T: c26 972-7386 ck3  012-0123 c58 012-0123
Cl4 20118601 c29 012-0122 chkh  012-83u47 C59 ° 012-0123
Cl5 016-7006 €30 103-3676 c4ks5  .104-0900 c60
6-2
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ccto NoAuT.O. ccto .N.AITCOC - cct- NoAcho CCt- N,A.T.O.
Ref. Stock No. Ref. Stock No. Ref. Stock ¥o. . Ref. Stock No.

.Gai:acitors , cont'd
5910-99-
cél

519-1072 C97  954-0635 C133 C174 011-9974
c62 012-0123 c98 012-0123 €134 011-5559 C175 011-S97h4
C63 954-0635 €99 580-5558 €135 C176 954-0635
Ccok  953-239% Cl00 954-0635 C137 972-7386 C177 954-0635
c65 012-0123 €101 954-0635 . C138 9T72-7586 C179 012-0123
c66  972-9056 cl02 012-0123 €139 012-0123 €181 012-0123
c67 Cl03 954-0635 _ 0182 011-5560
C69  954-0635 clok  972-2489 Cls2 011-5560 €183 012-0123
C70 972-7874 Cl05 972-2489 C143 012-0113 c18s 012-0123
C71 103-6827 Cl06 012-0123 cisk 012-0113 186 103-3628
C72 012-0123 €107  954-0635 C145 016-00:L c187 103-3628
C75 . 012-0123 C108 970-6633 © Clk6 972-7386 Cc188 954-0635
c7h 911-6975 Cl09 970-6633 C147 954-0635 c189 103-6829
C75 012-0123 Cl10 954-0635 Cl48 972-1113 Ci90 103-5730
C76 012-0123 C111 103-6828 C149 970-6633 €192 011-5571
C7TT 580-0139 - €112 580-5177 C151 519-1069 C193 012-0123
c78 . c113 €152 954-0635 C19% 011-5563
C79 012-0113 cilk  011-8599 C153 011-83LL C195
c80 012-0123 Cll15 972-787k C154 972-2489 C196 Part of C1¢
c81 016-7002 €116 012-0113 €155 012-0113 197
€82 O011-83u4h4 Cl17 012-0113 C156 012-0113 €198 972-2497
c83 012-0113 C118 011-8347 €157 95k-0635 €199 012-0123
c8: 012-0123 Cll9 954~0635 C158 012-0113 C201 954-0635
€85 972-7874. €120 012-0123 C159 012-0113 €202 011-555$
c86 970-6634 - €121 954-0635 C161 012-0123 €203 954-0635
c87 016-0047 cl22 972-2489 c162 972-1379 c20k 012-0123
c88 972-787k4 Cl23 954-0635 €163 954-0635 - 0205 012-0123
c89 972-2489 cl2k  972-787h ‘C16k  012-0123 €206 580-01%2
€90 972-7874 €125 954-0635 - €165 012-0123 C207 011-5560
C91 972-2489 C126 970-6633 C166 91k-3576 208 012-0123
c92 954-0635 cl27 972-8324 €168 580-248% €209 012-0123
93 580-0139 Ccl28 016-0047 Cl69 972-1113 c211 972-2497
co4  972-7874 €129 954-0635 €171 519-1072 c212 972-1379
95  972-2489 C130 954-0635 €172 012-0123 C213 011-556€9
c9%6 954-0635 Cl32 012-0113 C173 972-7386 C21k See C166
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N.A.T.O.

Cet. Cct. N.A.T.O. Cct. N.A.T.O. Cet. N.A.T.O.
Ref. Stock No. Ref. Stock No. Ref. Stock No. Ref. Stock No.
Capacitors, cont'd

5910-99- .
c215 012-0123 €256 972-1113 c295 1C11 972-2489
€216 954-0635 Ca57  954-0635 C296 972-8322 1c12 580-0139.
c217 972-7386 c258 ‘ €297 972-1113 1€13 580-0139
€218 911-9056 Cc259 972-2563 c298° 972-7874 1C14 011-8608
Cc219 911-9056 C261 972-2563 €299 972-1113 1015 011-8608
ce21 972-7765 C262 972-2563 C301 972-8322 1016 011-8610
ce22 972-7386 c263 . 012-0123 €302 972-1113 1017 011-8599
ce23 012-0123 Cc264  95L4-0635 C303 972-8322 1018 519-1069
c22k 970-6633 C265  954-0635 C304 972-1113 1019 519-1069
c225 972-787h C266 ©  954-0635 C305 972-8322
c227 ‘ C267  954-0635 C306 911-6975
c229 012-0123 C268  954-0635 C307 972-2563
ca31 . C269  954-0835 - €308 011-5507
ca232 c271  012-0123 C309 011-5507
€233 911-4011 c272 011-5563 C310 519-1072
ce3h  911-5390 C273  954-0635 312 012-0113
€235 911-5390 c27+  911-5390 C313 ,
c236 012-0113 S c275 911-5390 C31% 954-0635 2C1 972-7772
c237 c276.  911-5390 C315 954-0635 2c2  972-7772
c238 c277 972-184k4 €316 011-5560 23 011-8599
c239 078 C319 012-0113 2ck  011-834k
cakl S €279 €320 954-0635 2C5 972-7772
cak2 972-1113 c281  972-8322 : 2c6  972-T7T72
cao43 972-8322 c282 . 207 '972-2489
c2khy  972-2489 c283 972-8322 208 972-2u89
cols 972-8322 o8l 101 972-7772 209 011-8610
c246 c285 972-8322 1c2  972-7772 2C10 9T72-2489
c247 972-8322 c286 972-1113 13 01:-8599 2011 972-2489
c248 c287 972-83%22 1ch  011-8344 2c12 580-0139
cekg 972-2489 c288 972-2563 165 972-7772 2C13 580-0139
c251 972-8322 c28¢ 972-2563 16  972-T772 2C14 011-8608
€252 103-3628 c291 954-0635- 167 972-2L89 2c15 011-8608
€253 972-8322 c292 972-8322 1c8 972-2489 2c16 011-8610
cash + 972-1113 Cc293 1c9 011-8610 2017 519-1069
Cc255 972-8322 cas2h 972-8322 1c10 972-2480 2c18 519-1069

6-4

MA.79A/G Section 2



Cct. N.A.T.O.

Cct. N.A.T.O. Cet. N.A.T.O. ‘Cet. N.A.T.O.
Ref.. Stock No. Ref. Stock No. Ref. Stock No. Ref. Stock No.
TNDUCTORS
5950-99- - . ,

T 1d 972-9565 135 580-27’\‘0, 162 972-9552 189 972-9560
I2  580-2205 136  972-957k 163 Part of 162 I91 972-9554
I3  580-2204 137  580-2200 164 580-2740 192 972-955%
16  580-223h4 138  932-3319 65 972-9555 193 Part of 162
L7  580-2222 139  580-1946 166 972-95:9 194 Part of 162
18 580-2207 141 580-1947 167 972-9559 195 Part of 162
L10 972-S08k4 A2 580-1948 168 580-2740 196 972-9560
113 580-2218 143 580-1949 169 972-9555 197 972-9560
124 580-2206 i 580-1950 L7l 972-9553 198 972-9554

SL15 580-2220 145 972-9576 L72 Part of LTl 199 972-955L
117 972-9562 146 580-2740 L73 Part of L7l - L100 972-9554
L18 955-TO4T7 147 580-1946 L7% Part of LT71 L101 972-9555
118 (MA.79A) 580-2217 148  580-1947 L75 Part of LT 1102 972-9555
119 580-2216 149  580-1948 L76 Part of LT71 1103 580-2740
120 580-2205 151  580-1949 L77 580-2229
121 972-9562 152 580-1950 178 580-2228

- 123 972-9569 L53 580-2196 L79 580-2332
12k 580-2234 L5k 580-2195 181 972-9560
125 580-2219 L55  580-2231 182 972-9360
128  972-9558 156  580-2230 185 972-9554
129 580-9020 157  580-2227 184 Part of 162
131 580-2199 158  972-9560 185 Part of 162 i 580-2481
32 972-9577 159  972-9560 186 Part of [62 112 580-2481
133 580-2235 160  972-9554 187 580-2226 2L1 580-2481
I34 580-2221 161  '972-9554 188 972-9560 212 580-2481
. TRANSFORMERS

5950-99- ,
T1  580-2509 T2  580-219% 2r1  580-2192 2r2  580-2194
iT1.  580-2192
6-5
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cct L N.A-T .O'l

N.A.T .O ®

MA.TA/C

Cet. . N.A.T.O. Cet. Cct. N.A.T.O.
Ref. Stock No. _Ref. Stock No. Ref. Stock No. Ref. Stock No.
VALVES
- 5860-99- . :

At 000-0138 V12 000-2522 V22 000-0454 V32  000-4014
Ve 000-0138 V13 000-0140 V23 000-0138 V33 000-2522
3 000-0138 vik 000-0138 v2hk  000-045k Dl
V4 000-2522 V15 000-0138 V25 - 000-0453 D2
V5 000-401% V16 000-0138 V26 000-3998 D3 037-2198
V6  000-0455 V17  000-3998 V27 000-0453 s -

V7 000-0138 vi8 000-0138 v28  000-0454 DS
v8 000-0453 V19 000-0138 V29 000-0138 D6
V9 000-0138 V20 000-0138 V30 000-2127 D7
V10  000-3998 Va2l  000-ko0l12 V31  000-4014 D8
V11° 000-2209
SWITCHES
5930-99- : .
ea  580-5169 sC 580-5173 SE2(MA.7T9A )580-5174 SH 051-0554
SB 580-5170 Sp 051-055L4 SE2 955-T050 sJ 580-5171
SB2/3 580-2866 SE1l  955-7051 SF 58Cc-2211 SK  051-0554
SBh  580-5172 SE1(MA.T9A)580-517T5 SG - 940-3406
PLUGS
5935-99- :
PLl PL6  054-0101 PL11 054-0151 PL16 054-0152 -
PI2 054-0101 PL7 054-0151 PL12 054-0151 PL1T .054-0152
PL3 05k-0151 PLB 054-0101 PL13 054-0151 PL18 054-0151
PIA  054-0151 PL9 054-0151 PLAk  0O5L4-0152 PL19 054-0152
PL5 054-0151 PL10  054-0151 PL15 056-2503 PL20 054-0151
SOCKETS
- 5935-99-
SKT1l 056-0100 SKT3 012-2830 SKTS 012-2830 SKT11 012-2830
010-8111 012-2833 SKI6 012-2827 SKT'12 012-2830
SKT2 054-9082 . 012-2835 SKT7 012-2827 SKT13 012-2830
054-9017 SKT4  012-2827 SKT8 012-2830 SKT15 056-2508
- 054-9018 012-2831 SKT9 012-283C SKT'18 012-2830
012-2835 SKT10 012-2827 SKT19 012-2827

6-6

- Section 2



dct. N.A.T.O. Cet. N.A.T.O. Cet. N.A.T.O. Cet. N,A.T.O.
Ref. Stock No. Ref. &Svock No. . Ref. Stock No. Ref. Stock No.
,cnrsrAi.s

5955-99-
XIl XL7  580-8435 IXL3 2x12
‘X12 X8 580-8436 IXTA 2X13
XL3 X19 580-8437 XI5 2X1.3
s XLl 1X16 2XTh
XL5 xi2 2x11 2X15
XL6 '
MISCELLANE{JUS

5945-99-
RLA  053-0Oh7h
RLB 011-9811

‘ 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 mixer stage is fitted when the drive unit is to be controlled
by a decade frequency generator (or synthesiser), and improves the overall
frequency stability of the drive unit.

When the MA.284 is incorporated, the No. 2 oven (containing crystal XL7)
and the crystal, are removed and the MA.284 is fitted in its place. The
fitting of the mixer stage necessitates certain other small changes in the
circuitry of the MA.79G which will be given later.

OPERATION

The fitment of the MA.284 calls for only one small change to the operating
procedure of the drive unit. The IN-OUT switch, fitted to the MA.284, 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 TECHNICAL DESCRIPTION OF MIXER STAGE

A 1Mc/s signal derived from the synthesiser is routed via PL2 and PL3 of
the MA.284, and the octal base of the drive unit, to the 1Mc/s amplifier
Vl. The MA.284 acts merely as a linking point in the 1Mc/s supply.

A 200Kc/s signal, also derived from the synthesiser, is routed via PL1 to
grid 3 (pin 7) of the mixer, V1 in the MA.284 (fig. 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 load for V2 is L13 and C32 on the main
chassis (fig. A-4). The effect of placing switch SA on the MA.284 (fig. A-
2) in the IN position is to disconnect the HT voltage from V5 (fig. A-2)
and connect it to V2 in the MA.284; hence, L13 serves the dual purpose of
anode load for either V5 on ther main chassis or V2 in the MA.284.

MA.79G CIRCUIT ALTERATIONS

The conversion of the drive unit to an MA.79H by the incorporation of the
MA.284 requires small modifications to the main circuitry of the MA.79G as
follows: -

MA. 79H A-1 ”

Appendix 1



‘(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 in figs. A-4 and A-5, and a
circuit diagram of the MA.284 is given in fig. A-2. All 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 MA.284 can, if desired, 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 continuity of circuit.

COMPONENT LAYOUT DIAGRAMS

A component layout of the MA.284 is given in fig. A-3. All other component
layouts in this handbook are applicable to both the MA.79G and MA.79H.

MA. 79H A-2 -
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‘ Racel
Part No.

:::.. Value D-:':r.crjx,-i;j_?H Rat _T;J'

—

Manufacturer

Miscellaneous

The following items are additional or changed in the MA.79

when inccrporating the Mixer Unit.

Changed
113 . Coil
125 Coil
Cable Assexbly, fitted with:
SKTh Bocket, coaxial
PL1k Plug, coaxial
© Added "
o Cadle Assewbly, Titted with:
SKT20 . Bocket, multi-way
Insert for SKI20
Junction shell for SKIT20
R1IA 68

Carben &w 10

List of H,u.T.0, Nurbers

L1> - 5950-99-519-3730 PLab
125 5950-9¢-519-3751 SKT'20
SKTh R1A
M 284
Resistors
R1 68x Carbon 10
R2 22k Carbon £ 10
B3 2200 . Carbon § 10
Rh 33k Carbon ¥ 10
RS 680 Carbon n 10
“R6 100k Carbon 10
R7 200k Cerbon 10
R 180  Carbon 10
Capacitors
Cl . JOLF Puper 500 20
‘g2 L'TOpF  Ceramic 350 20
.C3 LOLpF - Ceramic 350 20
Ch - bypy S5ilver Mica - - 350 1pF
Ccs5 0.1yF Polyester " »_30‘ © 20

MA. TS

900509

Racal CT3%3637

" Racal CT33638

Racal AA3LIOL
Racel AA3L105

Mag. Dev.T32562
' Racal M53‘79L
907075 Cannon DAM/V2S
907076 Canmon DM5374:2-5001
907077 Cannon DA2u65E
902421 FErie 16
5935=99=-054=0152
5905-99-022~1088
902384 Erie B
902451 Dubilier EIT
902427 Dubilier EIT
902453 Dutrilier BIT
902421 Dubilier BIT
902459 Dubilier BIT
902459 Dubilier BIT
902426 Dubilier BIT
902333 Hunt ‘;f97 BM21K
902118 Erie K120051AD/FL107
902134 Erie K750012ED/FL.C7
902153 Erie EDM-15/500
- 909428 Mullard ‘CEBOAA/PlOOIC

A-3
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Cct. Description Rat. Tol. Racal Manufacturer.
Ref. +/-% Part No.
Capacitors — cont’d
c6 47pF Silver Mica 350V 1pF 902153 Erie EDM-15/500
c7 100pF Silver Mica 300V 2 902234 Johnson Mathey C12F
C8 1000pF Paper 350V 20 902122 Erie K350081AD/PL107
€9 0.1uF Polyester 30V 20 900428 Mullard C280AA/P100K
Cl0 0.01luF Ceramic 350V 20 902134 Erie K750012BD/PL107
Cll 4.7pF Ceramic 750V 0.5pF 902039 Erie NPOA
Inductors
L1 Racal BAl4674
L2 Racal CT33631
Switch
SA S.P.D,T, 907074 Arrow 21350BT
VALVES
V1 Pentode Mullard 6BE6
V2 Pentode Mullard EF91
Plugs
PL1 Plug, Coaxial 900509 Mag. Dev. 732562
PL2 Plug, Coaxial 900509 Mag. Dev. 732562
PL3 Plug, Octal 900445 McMurdo C8/USP
PL4 Plug, Multi-way 907079 Cannon shell DAMT7W2P
Insert for PL4 907080 Cannon shell DM53741
-5001
Dummy PL4 Racal AA34427
MA. 79H A-4 -
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