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CIH AR TIER

Introduction

1 The Receiver Adaptor Outfit FAZ enables the Receivers BLO and Bl
to receive single sideband transmissionse. It allows attended or
nominally unattended reception of the following types of signal.

(a) Wide-shift RATT (F.S.T.)
(v) Narrow-shift RATT (F.S.T.)
(¢) S.8.B. Voice

The i.f. signal from the Receiver is fed to the Adaptor which converts it
to a lower frequency and extracts the 5.5.B. information. The Adaptor can
be switched to receive either the upper or the lower sideband, (i.e.
Arrangement 2 or 1 (RFeSams )i The conventional method of extracting the
correct audio frequenciss from an S.S.B. transmission involves the provision
in the receiving equipment of a highly accurate and stable reference (or
're-insertion'), frequency. No such reference frequency is available in a
BLO or Bii receiver and the Outfit FAZ uses instead the tuned circuits in
its a.f. discriminator as an "error detecting" device and automatically
keeps its local oscillator tuned so as to maintain, in the case of RATT
recepbion, the correct a.f. output tones and, in the case of S.S.B. voice
reception, the a.f. output spectrum centred on 815 ¢/s, this having been
found experimentally to be the median frequency of the spectral energy
distribution in the normal human voice,.

GENERAL DESCRIPTION

Construction

2o The Adaptor Outfit FAZ consists of the undermentioned units and eable
assemblies: -

(a) Converter, Single Sideband (Chassis) 5820~99~971-7205

(b) Four printed circuit boards:-

(i) Mixer Stage R.F. - 5820-99-972-2760 Board No. 1
(1i) Amplifier I.F. Signal 5820-99-972-2758 Board Noe. 2
(iii) Amplifier A.F. Loop = 5820=99-972~2759 Board No. 3
(iv) Corrector A.F, - 5820-99-972-2761 Board No. 4
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Tray Converter Assembly 5820=«99-971=2706
Cable Assembly R.F. 5820-99=972=2762
Cable Assembly A.F., 5820-99-972=2763

Tae main unit is housed in the Tray Converter Assembly normally
mounted on a bulkhead. In some cases however it will be mounted on

top of the Receiver. The functional diagram (Fig. 5A.1.2) shows the
breakdown of the unit into the four boards and the chassis.

k.

The Converter consists of a single chassis which has a front panel and
back plate. In the following list of major sub=-assemblies and

components which all are mounted on the top of the chassis, the circuit
references given are applicable to Figure 5A.2.8.

(a)
(v)
(e)
(a)
(e)

The four printed circuit boards housed in two carriers
tabilised power supply board

I.F, filter L1, L2 and L3

Tone filter T3/ThL

Mains and output traasformer T

The front panel is fitted with the majority of the controls and fittinzs
which ars:-

(a)
(v)

(d)

Two 1lif'ting handles

Test meter M1 with associatsd multi-position switch SB. On USE,
the meter records the error signal output from the discriminators;
the other switch positions allow monitoring of the h.t. voltage and
the h.t. currents at various points on the printed boards.

Function selector switch SA, Selects the appropriate discriminator
for VOICE, RATT.N or RATT.W. Routes the RATT.N output through the
Tone Filter. On SET positions the Automatie Frequency Contral loop
is broken, to permit fins tuning of the local oscillator, and to
adjust frequency control components when setting-up ths adaptor.

Sideband selector switch SC. Selects capacitance to be added to the
tuned circuit of the local oscillator on LSB and removed from the
circuit on USB. On DIRECT, the a,f. output of the BLO or BL1
receiver is routed directly to line, by-passing the FAZ outfit.

Monitoring loudspeaker and headphone socket, with associated gain
control RV2.

Mains ONV/OFF switch SD, with associated indicating lamp ILP/
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(g) TUNE control C1. Fine tuning of the local oscillator,

(h) PITCH (voice) eontrol RVL. Adjustment to allow for differences
in voice pitch from one operator to another.

(j) BEarth (bonding) socket
The controls and fittings on the back plate are:-
(a) The signal input and output sockets SKTA and PLA,
(b) Power supply fixed plug PLB
(¢) Two fuseholders FS1 and FS2

(@) BLO/B41 selector switch SF. Selects the appropriate L, C and R
components for the tuned circuit of the local oscillator.

(e) Mains supply selector switch SE,
(f) Pre-set amplitude control for line output RV3

Power Supplies

e The Adaptor power supply input is either 230V or 115V, 50 to 60 c¢/s
single phase, The appropriate tappings on the mains transformer are
selected by the mains supply selector switch.

Frequency Changer

6. An input signal taken from the first i.f. stage of either a BLO or Bl
Recelver is fed to the frequency changer in the Mixer Stage R.F.
(Board No.1). This board also includes a local oscillator, local oscillator
amplifier and two reactance diodes. The i.f. output from the frequency
changer is in the range 20-23 kc/s, the exact frequencies depending on the
type of transmission being received. The local oscillator frequency is
controlled by the sideband selector switch to be above the input frequency for
USB Voice and Arrangement 2 RATT, and below for LSB Voice and Arrangement 1
RATT. It is also controlled by the B4LO/BL1 switch to cater for the differing
i.f.'s of these receivers. The nominal frequencies in the various stages of
the FAZ, in the various modes of operation, are as follows:-

(1) (2) (3) w | 6

Input from B4O | FAZ Local Osc. FAZ i.f. 8. outgut

Mode of transmission (ke/s) (kc/s) (ke/s) (e/s
Wide=shift | Arrgmt.2| 500 + <425 522550 22°550 = 425 [2550 + 425
RATT Arrgmt.1 | 500 + *425 477° 450
Narrow-shify Arrgmt.2 | 500 + 0425 521000 . ) .
T et 5000 21+000 + *042§ 1000 * L2°5
USB 01°35 t -6 2146
Voice PR R e ) 20+3 - 23°0 | 300 - 3000

LSB 49865 to 50135 | L78°35

NOTE For B41 receiver, add 300 kc/s to all frequencies in columns (2) and (3).
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T Automatic control and stabilisation of the local oscillator frequency

is accomplished by means of a d.ce. control voltage fed from the Corrector
A.F. (Board No.,4) and applied to the two reactance diodes connected across the
local oscillator tuned circuit. Fine adjustment of the local oscillator
frequency is carried out by a TUNE control located on the front panel.

I.F, Filter

8. The filter is located on the Converter Single Sideband chassis; it is

a triple "T" band-pass filter of 3 kc/s (nominal) bandwidth, connected
between the frequency changer and the first i.f. amplifier, It accepts the
required intermediate frequencies in the range 20 = 23 ke/s and rejects unwanted
frequencies from the frequency changer output.

I.F. Amplifier and Demodulator

9. The two stage i.t'. amplifier circuit forms part of the Amplifier I.F.
Signal (Board No.2), which also includes a ring demodulator and low pass
filtere The i.fe. amplifier output is fed into the ring demodulator, together
with a 20 ke/s signal from a re-insertion oscillator circuit on the Amplifier
A.F. Loop (Board No,3) (Paragraph 10). The demodulator output is the difference
frequency between the i.f. amplifier and the re-insertion oscillator signals,
shown in column 5 of the table in paragraph 6. The diff'erence frequency is
extracted by the 3000 c¢/s low pass filter and passed to the a.f. amplifier on
the Amplifisr A.F. Loop (Board No.3).

A.F, Amplifier

1053 The a.f. amplifier and the 20 k¢/s crystal controlled re-insertion
oscillator comprise the Amplifier A.F. Loop. The a.f. output from the

low pass filter (Paragraph 9) is fed to the a.f. amplifier, where it is applied

across a preset gain control. After amplification the signal is fed to a

phase splitter and then to a pushepull output stage which drivss the a,f.

output transformer. The transformer has three output windings for the following

purposes;—

(a) Monitoring via the monitor speaker or telephone jack socket

(b) Signal output to a 600 ohm line

(c) Feedback for loczal oscillator frequency control (Paragraph 7)
The wide and narrow RATT output signals are switched to the 600 ohm line
termination by ths function selector switch. The wide RATT signals proceed
direct to the line but the narrow RATT are fed thereto via a filter circuilt with
a centre frequency of 1000 c¢/s and 200 c/s bandwidth. When the Sideband

Szlector Switch is put to DIRECT the FAZ outfit is removed from the circuit and
the a.f, output of the BLO/B41 is switched to line as in normal operation.

RESTRICTED




Original 2.67

Automatic Frequency Control

1. Automatic frequency control is accomplished by detecting deviations in

the a.f. stage frequency response, due to local oscillator or incoming
signal drift. The deviations are converted to an equivalent d.c. voltage and
fod to the reactance diodes connected across the local oscillator tuned circuit
(Paragraph 6). The discriminator circuits used for this purpose are part of
the Corrector A.F. (Board No.k).

12 Tor voice modulation, the feedback signal from the output transformer is

connected to a cross-over network, which is tuned to the mid-point of
the audio frequency response. Under normal conditions the cross-over network
outputs are equal and opposite and the resulting control voltage is therefore
ZEero., In the event of frequency drift occurring as mentioned in Paragraph 11,
the network will produce a voltage, the polarity of which is determined by the
direction of the frequency drift.

15 For RATT reception the feedback voltage from the output transformer is
connected to two Foster-Seeley discriminators, one being tuned to the
upper limit of 1037'5 of/s (narrow shift) or 2:950 ko/s (wide shift) and the
other to the lower limit of 962°5 ¢/s (narrow shift) or 2°150 kc¢/s (wide shift).
The outputs are summed to produce a frequency discriminator with a gap of :
75 ¢/s (narrow shift) or 800 c¢/s (wide shift). Frequency drift produces a
d.c, control voltage the polarity of which is determined by the direction of the
drif't,
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CHAPTER 2

Introduction

i The circuit description in this chapter is written with reference to
the main circuit diagrams Figures 5A.2.4 to 5A.2.8 and also Figures
BA, 2.9 and 5A,2.41. The latter two Figures are extracts from the main
cireuits combined into one diagram, to assist the reader in following the
action of the frequency control circuits. The circuit references of components

mentioned in this chapter are prefixed with their unit reference number, as
follows: -

Unit
(a) Mixer R.F, 1
(b) Amplifier I.F. Signal 2
(c) Amplifier A.F. Loof 3
(d) Corrector A.F. L
(e) Converter Single Sideband (main chassis) 5
MIXER R.F.
Balanced Diode Mixer (Figures 5A.2.4 and 8)
24 A signal from the first i.f. stage of a B4O or B4Y1 receiver is fed via

5SKTB and 5SKTC/22 to the Mixer R.F. It is then applied via the
blocking capacitor 101 across the preset gain control 1RV1. From here it is
coupled via 1C2 to the balanced diode mixer circuit 1D1, 1D2, and 1T1 where it
is additively mixed with the input from the locgl oscillator (Paragraph 28
The combined mixer output is then passed via 5SKTC/11 to the i.f. filter where
the difference frequency in the band 20 ke/s to 23 ke/s is extracted.

Local Oscillator

e The local oscillator is a shunt fed circuit which translates the BLO/BlA
i.f. input frequency to an intermediate frequency to preserve the fidelity

of the information spectrum contained in either sideband and préduces a frequency

in the band 20 ke¢/s to 23 kc/s above or below the input signal to the R.F. Mixer

for the upper or lower sidebands respectively. The local oscillator frequencies
are as follows:—

(a) B4O Input (i.f. 500 ko¢/s)

(i) Wide-shift RATT 522°55 ko/s (upper sideband receptiong
L77°45 ke/s (lower sideband reception
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(11) Narrow=-shift RATT 521°00 ko/s (upper sideband reception)
47900 ke/s (lower sideband reception)

(iii) Voice 521+65 kc/s (upper sideband reception)
47835 kc/s (lower sideband reception)

(v) B4 Input (i.f. 800 kc/s)
Add 300 k¢/s to each of the frequencies in (a).

The circuit consists of the oscillator 1VTM with its emitter load 1R15/1R16,bias
resistor 1R13, and a tuned circuit, partly composed of 1C11, 1C12 and the
capacitance of the reactance diodes 1D3 and 1D4. Other components of the tuned
circuit are switched into circuit according to the Adaptor mode of operation

(See Paragraphs 5 and 6) and coupled to the base of 1VI1 via the tuning capacitor
1C9. The tuned circuit reactance diodes are used in conjunction with the
Corrector A.F. for frequency control (Paragraph 22)., Fine adjustment of the
local oscillator frequency is made by the TUNE control capacitor 5C1.

L. The local oscillator output is fed to the Mixer via the buffer amplifier
1VT2. The collector load of this transistor, 1C4, 1R7 and the secondary
of 1T is also the local oscillator injection circuit for the Mixer, When the
Adaptor is operated from a BLO Receiver 1C5 and 1R8 are also switched into
circuit to adjust its impedance and tuning (Paragraph 5). Decoupling is by 1C6.

B4LO and B4l Receiver Selection

Bl The intermediate frequency of the B4O Receiver is 500 kc/s and that of

the B41 is 800 ke/s. The frequency of the Adaptor local oscillator is
thepefore varied to maintain an i.f. in the band 20 kc/s to 23 kc/s to suit
either case. The local oscillator frequency is controlled by the BLO/BLY1
selector switch 5SF controlling relay 1RLA which switches components in or out
of circuit to achieve this (Paragraph 3). With the switch set to the Bl
position the relay is de-energised and 1L1 and 1R10 are in circuit; in the B4LO
position the relay is energised via 5SKTC/19 and 20 so that 111 and 1R10 are
switched out and 1R11 and 1L2 with 1R8 and 1C5 in the local oscillator injection
circuit to the Mixer (Paragraph L4) are switched into circuit.

Upper and Lower Sideband Operation

6. The frequency of the local oscillator is also changed depending on

whether the upper or lower sideband signal is required (Paragraph 3).
This is controlled by the setting of the USB/LSB/DIRECT switch 5SC which in
conjunction with the Relay 1RLB places 1C8 and 1C10 in or out of circuit, For
the reception of the upper sideband the switch is set to USB. In this position
the relay is de-energised and 1C8 and 1C10 are not in circuit. For lower
sideband reception the switch is set to LSB when the relay is energised via
5SKTC/1 and 3 and 1C8 and 1C10 are brought into circuit.
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AMPLIFIER I.F. SIGNAL (Figures 5A.2.5 and 8)
I.F. Filter
i The T.F. Filter is mounted on the chassis. It is a "T" section band-

pass filter of 4°8 k¢/s nominal bandwidth, consisting of 5L3/5€12,
512/5C9, 5L1/5C7 and the capacitors 5C8 and 5C11. The filter is connected
between the Mixer R.F. and the Amplifier I.F., Signal via 5SKTC/11, pins 1 to 4
of the I.F. Filter Board and 5SKTD/22. It passes nominal difference frequencies
of between 20 ke/s and 23 kc/s from the output of the Mixer. The attenuation is
3dB at 2°5 kec/s from the mid point of the pass band.

First and Second Amplifiers

e The signal from the I.F. Filter is fed to the Amplifier I.F. Signal via
5SKTD/22 and then to the base of the emitter follower 2VT1 via the
coupling capacitor 2C1. The output of the emitter follower is developed across
the load resistor 2R5 and d.c. coupled to the first i.f. amplifier 2VT2, The
d.c. supply and bias voltages for 2VT1 and 2VT2 are derived from the bleeder

network 2R1, 2R2 and 2R3, decoupled by 2C2, and negative feedback at signal
frequency is provided for .2VT2 by 2R6, 2R7 and 2CkL. The output of 2VT2 is
transformer. coupled to the second i.f. amplifier 2VT3. Bias voltages for
oVT3 are derived, under d.c. conditions, from 2R8 and 2R10, decoupled by 2C5,
and negative feedback at signal frequency is provided by 2R12, 2R14 and 2C8.

Ring Demodulator

9. The transformers 2T2 and 2T3, with diodes 2D1, 2D2, 2D3 and 2D4 form a
double-balanced ring demodulator circuit, The 20 kc/s output from the
re-insertion oscillator is applied between the secondary of 2T2 and the primary
of 2T3; so that one half-cycle applies forward bias to 2D1 and 2D2 and reverse
bias to 2D3 and 2DL, the next half-cycle biases these pairs of diodes in the
opposite sense, The output from the second I.F. amplifier, at the collector
of 2VT3, is developed across 2T2 and is fed to 273 via whichever pair of diodes
is switched on. The resultant signal appearing across the primary of 2T3 is
one which undergoes a 180 degree phase reversal at every half-cycle of the
re—-insertion oscillator freguency, and which varies in amplitude at the "beat",
or difference frequency of the two inputs. The r.f. component of this waveform
is decoupled by 2C9 and 2C10, and the difference frequency is developed across
274 and fed to the base of emitter follower 2VT4, This difference frequency
will be either 1000 o/s * 42°5 ¢/s (narrow RATT), 2550 c/s * 425 c/s (wide RATT)
or audio frequencies between 300 ¢/s and 3000 c/s (Voice). This form of
demodulation is preferred to the simple bridge type because it ensures that
neither the sideband nor the locally generated carrier (re-insertion oscillator)
frequencies appear across transformer 2T3, and also because it &achieves twice
the amplitude possible from the simple type.

10. T1ae output of 2VT4 is developed across 2R18 and fed via 2012 and 2R19 to

a tuned low-pass filter comprising 2L1, 2C13 and 2014, finely tuned by
tne preset inductance 2L1; the output being passed to the Amplifier A.F. Loop.
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AMPLIFIER A.F. LOOP (Figures 5A.2.6 and 8)

Pre-amplifier

il The signal from the low-pass filter is fed to the Amplifier A.F. Loop

via 5SKTE/13 where it is developed across the preset gain control 3RV4
and passed via 3R2 and 3C2 to the pre-amplifier 3VT1. This is a Class "A"
amplifier with load and bias resistors 3R5 and 3R3 respectively. The h.t.
supply is decoupled by 3C1 across 3RL. The output of 3VT1 is developed across
3R5 and passed to the base of the driver amplifier 3VT2 via 3Ck. Unwanted high
audio frequencies in the output are attenuated by 3C3.

A.F, Amplifier

e The driver amplifier is d.c. coupled to a Class "B" push=pull output

stage, consisting of two complementary pairs of transistors arranged as
compound emitter followers. (It should be noted that the circuit arrangement
of the one p-n-p transistor (Paragraph 13) is effectively the same as that of an
emitter follower using a n-p-n transistor). Emitter followers are used to
provide negative feedback, and thus combat distortion caused by a shift of the
operating point at the base of the driver amplifier with variations in the
incoming frequency. The purpose of the second transistor in each pair is to
provide a low impedance output. Arrangements are included (Paragraph 13) to
prevent the cross-over distortion which occurs in Class "B" amplifiers if the
change-over in current from one transistor to the other, at alternate half=-
cycles, is not smooth,

15 The preset variable resistor 3RV3, in the collector load of 3VT2, is
adjusted so that under quiescent conditions the emitter followers 3VT3
and 3VT4 are just conducting. This is the first requirement in preventing
eross-over distortion; the second requirement is to cancel the effect of changes
in ambient temperature. Such changes affect the collector currents drawn by
the transistors, and this in turn would alter the delicate relationship between
the base potentials of 3VT3 and 3VTh, already set up by 3RV3. The diodes 3D1
and 3D2, which have a negative temperature coefficient, are included in the
collector load of 3VT2, between the bases of 3VT3 and 3VT4. As the collector
current increases or decreases, due to temperature changes, so the forward
resistance of the diodes decreases or increases, tending to keep the voltage

between the bases of 3VT3 and 3VT4 steady. Ideally, under quiescent conditions,

the potential at the junction of the emitter followers, at test point SKTA
(Figure 5A.2.6), would be equal to half the h.t. voltage, or nominally 10 volts,
and this would also be the charge on the capacitors 3C13/3C1 L. The pre-set
resistor 3RV2 is adjusted so that this mid-point is established, with the result
that the outputs from the pairs of transistors 3VT3/3VT5 and 3VTL/3VT6 are
symmetrical about the standing bias at the base of 3VT2. In this way a high
degree of negative f'eedback is achieved throush 3RV2, 3RZ7 and 3RA. The use

of a p=n-p transistor for 3VTL is a means of achieving push-pull amplification
without recourse to a transformer or other phase-inverting device (Paragraph 15).

14, The capacitor 3C7 shunts any large transient voltages caused by h.t.

switching; these voltages would otherwise charge the transistor depletion
layer capacitor area and cause overloading.

RESTRICTED




Y4z

RESTRICTED B.R.2432 (5A) Chap. 2
Original 2.67

15 The action of the amplifier is as follows:-

(a) During the positive half cycle of the input signal at the base
of 3VT2, the collector current of this transistor increases and
its collector potential falls. Current is drawn from the base
of 3VT3, cutting this transistor off, and from the base of 3VTL,
causing this p-n-p transistor to conduct more heavily. Transistor
V6 also conducts heavily, and capacitor C13/C1k4 discharges through
the external load, (the output transformer 5T2), and through
transistors 3VT6 and 3VTL.

(b) During the negative half-cylce of the input signal at the base of
3VT2, the collector current of this transistor decreases, and its
collector potential rises. Current flows into the base of 3VT3,
causing this transistor to conduct more heavily, and into the base
of 3VI4, cutting off this p-n-p transistor. Transistor VIS also
conducts heavily, and capacitor 3C13/3C14 charges above its nominal
10 volts through the external load of the output transformer and
through transistors VT3 and VT5.

Re-insertion Oscillator

16, The re-insertion oscillator is mounted upon the Amplifier A.F. Loop Board,
but is electrically quite separate from the amplifier. It is a crystal

controlled oscillator operating at a frequency of 20 kec/s. The crystal 3XL1

is of the double flexion type, one half being connected between the collector

and emitter, and the other half between the base and emitter of 3VT7. The preset

tuned coll 3T1 forms part of the tuned circuit and in conjunction with 3C11 and

the preset capacitor 3C16 also serves as a shaper for the output waveform. The

operating condition of 3VT7 is determined by 3R13, 3R1k, 3R15 and the preset

amplitude control 3RV, The emitter is decoupled by 3C10.

17, The output of 3VT7 is coupled via 3012 to the base of the emitter follower

3VT8 where it is developed across the emitter load 3R19 and fed via 3C15,
S5SKTE/21 and 5SKTD/6 to the ring demodulator on the Amplifier I.F. Signal Board
(Paragraph 9).

QUTPUT TRANSFORMER (Figure 5A.2.8)
Introduction
18. The Qutput Traansformer 572 is mounted on the main chassis. It has a

single primary winding connected between the a.f. output and earth and
three secondary windings, connected as follows:-

(a) To the Corrector A.F. for frequency control (Paragraphs 23 and 27).
(b) To a 600 ohm line of the ship's wiring (Paragraph 19).

(¢) To a loudspsaker or headphones, for monitoring the a.f. output
(Paragraph 21).

RESTRICTED




RESTRICTED

600 Ohm Line Output

19 The output from 5T2 (Paragraph 18(b)) is passed to the function selector

switech 584, When this switch is set to either VOICE, VOICE SET, RATT W
or RATT W SET the signal is fed to the line output amplitude control 5RV3, from
which it passes to the USB/LSB/DIRECT switch 5SC. In the USB or LSB position of
this switch the signal is transmitted via 5PLA/D and a 600 ohm feeder to the
terminal equipment. The signal return path is via 5PLA/C, 53C and 5RV3. The
output signal follows the same path when 5SA is set to RATT N or RATT N SET
except that the feed to 5RV3 is made via the Tone Filter 5T3/5Tk. This circuit
passes signals, in the output from 5T2, which lie within the range 900 ¢/s to
1100 Q/S, and attenuates other a.f. by at least 3dB.

20. Ia the DIRECT position of switch 5SC the signal from the BLO/B41 receiver
is routed directly from 5PLA to 5SKTA, by-passing the outfit FAZ.

Loudspeaker Output

21 The output from 5T2 (Paragraph 17(c)) is applied across the SPEAKER GAIN

control 5RV2 which feeds the loudspesker via the heaphone jack socket
5JKA.  When headphones are plugged into the jack socket the loudspeaker is
disconnected from the circuit.

CORRECTOR A.F. (Figures 5A.2.7, 8, 9, 10 and 11)

22, The Corrector A.F. has two frequency discriminator circuits, one for voice
and the other for RATT operation. Their purpose is to maintain the local
oscillator frequency in correct relationship with the incoming signal frequency
and thus minimise the effect of oscillator or signal frequency drift occuring in
the BLO or B4l Receiver. The eircuits are remotsly selected by relays, which
are controlled by the action of the function selector switech 5SA, For clarity
the main circuit diagram (Figure 5A.2.7) is supplemented by extracted circuit
diagrams Figurss 5A.2.9 (Voice operation), and 5A.2.11 (RATT operation). These

show only those components, switch positions, relay contacts, and interconnections

relevant to the particular mode of operation illustrated.

Automatic Frequency Control - Voice Operation

25 The discriminator for voice operation is selected by setting the function

selector switch 5SA to VOICE or SET (Voice) completing the energising
circuits for relays4RLC and LRID. The relevant circuit for VOICE selection is
shown in Figure 5A4.2.9 and, in simplified form, in Figure 5A.2.1 (inset).
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AUTOMATIC FREQUENCY CONTROL-VOICE-SIMPLIFIED FIG.5A.2.1.

The voltage from a secondary winding on the output transformer 5T2, is applied
across the circuit comprising 4C8 and 4L2 in series. The level of the voltage
is preset by VOICE GAIN control, L4RV1.

2L, Thne capacitor 408 and the inductance 4L2 have been so selected that at
input audio frequencies centred about 815 c¢/s (the "cross-over" freguency),
the d.c. voltages developed across 4C19 and across L4C20 are equal and opposite.
When the centre frequency of the a.f. output falls below 815 c/s, a larger d.c.
voltage is developed across 4C19 than across 4C20, due to the increased reactance
of L4C8. Thz sum of these signals, developed across 4R9 and 5RVL, appears as
Voice Error between Pins 15 and 13. When the centre frequency rises above
815 ¢/s a largerd.c. voltage is developed across 4C20 than across 4C19, due to
tae increased reactance of 4L2, The sum of these signals, developed across
5RV4 and 5R9, appears as Voice Error, via Pin 8, between Pins 13 and 15. The
PITCH control 5RV4 makes small adjustments to either side of 815 Q/S to provide
"¢ross-over" frequencies suitable to the voices of varying operators.

Voice Discriminator Output

25. With the function switch 53A on VOICE, the voice error signal is applied
between the cathode of the zener diode 1D5 and the common cathode of the
reactance diodesiD3 and 1DL. The error signal thus adds to or subtracts from
tas standing bias applied to 1D3 and 1D by the action of the zener. Adding
to ths bias decreases the capacity of the diodes, thus increasing the frequency
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of the local oscillator tuned circuit; decreasing the bias has the opposite
effect. Thus the voice error signal, the polarity of which depends on the
direction of frequency drift as detected by the discriminator, serves to restore
the frequency of the local oscillator to a correct relationship with that of the
incoming signal. The foregoing text in this paragraph and in paragraph 25,
together witn Figures 5A.2.1 (inset) and 5A.2.9 describe the corrective action
of the automatic freguency control circuit when receiving upper sideband signals.
Obvioysly to receive lower sideband any voice error signals from the discriminator
must be applied to the freguency control diodes in the opposite sense. This
is achieved by the sideband switch 5SC (Figure 54.2.9), which reverses the
connections between Pins 15 and 13 and Pins 6 and L. The time constant of the
frequency control loop is determined by 5R19, 5C13 and 1C7. The diodes 5D6 and
5D7, one for either polarity of the voice error signal. are connected across
5R19 to shorten the time constant, and thus speed up the correction of the local
oscillator fregquency when large error signals are present. When error signals
are too small to be passed by the appropriate diode, the longer time constant
prevents "hunting" of the freguency control loop for slight frequency shifts.

To give visual indication of frequency drift, voice errors appear also as
deviations from a centre reading on the meter 5M1, when the meter switch 55B

is in the USE position. The error can then be tuned out by operating TUNE
control to return the pointer to centre. The meter is protected by clipping
diodes 5D3 and 5Dk, to prevent excessive voltages damaging 1it.

SET Condition (Voice)

«

26, With function switch 5SA on SET (Voice) the frequency control loop is

broken, and only the bias set by the zener diosde 1D5 is fed to the
reactance diodes 1D3 and 1D4k. The local oscillator is therefore held at a
constant frequency. This position of the function switch is used when ad justing
the SPE?KER GAIN and TUNE coantrols in setting up the equipment (Part 5B, Chapters
1 and 2),.

Automatic Frequency Control - RATT Operation

2 The discriminators for RATT operation are selected by setting switch 55A
to RATT N, SET (RATT N), RATT W or SET (RATT W). In any of these
positions relay LRLD is de-energised, disconnecting the voice discriminator and
connecting the feedback signal from 5T2 across the RATT discriminator circuit.
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Narrow RATT Operation

28. With the function switch 5SA on the RATT N or SET (RATT N) position, the
relays LRLA and LRLB are de—energised, and the circuit for RATT N

selection is as shown in Figure 5A.2.11. One discriminator circuit is preset
by the adjustment of 4L1 and 4T, to give nil output across LC17 at a frequency
of 962*5 ¢/s; at frequencies below 962°5 ¢/s a d.c. voltage is developed across
1,C17 of such polarity that Pin 11-is negative with respect to the cathode of LD5.
This voltage is passed by 4D5 to appear as a RATT error signal between Pins 14
and 11. The second discriminator circuit is preset, by adjustmeat of 4L2 and
LT2, to give nil output across C18 at a frequency of 10375 c/s; at frequencies
above 1037°5 ¢/s a d.c. voltage is developed across 4C18 of such polarity that
Pin 14 is positive with respect to the anode of LD6., This voltage is passed
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by 4D6 to appear as a RATT error signal between Pins 11 and 14. At frequencies
between 962°5 ¢/s and 1037°5 ¢/s the voltages developed across 4C17 and/or 4C18
are prevented from appearing between Pins 14 and 11 by the clipping action of 4D5
and 4D6. A plot of d.c. voltages at Pin 11, for varying frequencies, is
illustrated by Figure 5A,2.10.

Wide RATT Operation

294 With the function switch 5SA set to RATT Wor SET (RATT W), the relays

LRLA and LRLB are energised, selecting changes of capacitors across the
primaries and the secondaries of the transformers LTY and 4T2 (Figure 5A.2.11).
This has the effect of altering the resonant frequency of the first (lower limit)
discriminator circuit to 2150 c¢/s instead of 962°5 c¢/s, and that of the second
(upper 1limit) discriminator circuit to 2950 ¢/s instead of 1037°5 ¢/s. The
method of achieving a RATT error signal is then exactly as described for Narrow
RATT in paragraph 28.

RATT Discriminator Output

50 The control of local oscillator frequency by the RATT error signals
between Pins 11 and 14 is the same as that described for voiceerror signals
in paragraph 25, The text in paragraphs 28 and 29, together with Figure 5A.2.11,
describes frequency control when receiving Arrangement 2 RATT, (uoper sideband),
signals. The sideband selector switch 5SC reverses the connections between Pins
14 and 11 and Pins 6 and 4 to apply any error signals to the local oscillator in
the correct sense for Arrangement 1 RATT, (lower sideband), reception. RATT
error signals also appear in visual form on meter 5M1 in USE position (Paragraph

25)s

SET Condition (RATT)

e With the function selector switch 5A in position SET (RATT W) or SET
(RATT N), the frequency control loop is again broken (Paragraph 26).
This position is used when adjusting the SPEAKER GAIN and TUNE controls when
setting up the adaptor (Part 5B, Chap. 1). The adjustment of the TUNE control
for RATT operation is achieved by use of the meter 5M1 (in USE position). The
meter remains connected across the RATT error output, via 5R18 instead of 5R17
(Figure 5A.2.11). The SET (RATT) positions of the function selector switch are
also used, in conjunction with USE position of the meter switch, for alignment
of the discriminators (Part 5B, Chapter 3).

POWER SUPPLIES (Figure 5A.2.8)
Introduction
528 The power supply unit is a series load stabilised circuite. The input

and output voltages and current ratings are as follows:-—

Mains Tnput
(i) 240V(Nominal) 50/60 c/s single phase

(ii) 110V (Nominal) 50/60 c¢/s single phase
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Qutput
+ 20V d.c. at 50 mA (maximum)

Maximum Power Consumption

10 watts

Circuit Description

55 The mains supply is connected across the primary of the mains transformer
5T1 via the fuses 5F31/2, the ON/OFF switch 58D and the mains tapping
selector switch 5SE. The indicator lamp 5ILP1 is connected across the input in

series with the dropper resistor 5R1. The secondary of 5T1 is centre tapped
and an output of 345V (nominal) is derived from the full wave rectifier 5D1/5D2,
bleeder resistor 5RL and reservoir capacitor 5C3. High frequencies are
by=-passed oy 5C2 and 5R2.

Lyl The d.c. output of the rectifier is divided into two supplies; one is

of 20 volts between the positive side and earth, the other is the complete
36 volts (nominal) output. The first supply provides h.t. for printed boards
1, 2 and 3; the second supply, dropped by approximately 8 volts through 5R14.,
is for the 28 volt relays on printed boards 1 and 4. The stabilising circuit
consists of a comparator stage 5VT3, 5D5 with the potential divider 5R13/5RV1/5R12,
a d.c. amplifier stage 5VT2 and a series control stage 5VT1 in the negative rail
of the regulator. A reference base to emitter voltage for 5VT3 is established
by the combination of the zener diode and the adjustment of RV1; deviations
ffom this bias are d.c. amplified by 5VI2, the output from which causes the
control transistor 5VI1 to conduct either more or less heavily, 8o increasing or
decreasing the voltage across the potential divider. When the mains supply is
first switched on, transistor 5VTM1 forms an open circuit, preventing a return
path for current to flow through the potential divider, so that no forward bias
is developed at the base of 5VT3, and none of the transistors conducts. A path
for current through the potential divider is provided at this time through 5R9
and the closed contact 5RLA1. (The relay 5RLIA is energised by the charging
current drawn by 5C4 through 5R5 and the coil of S5RLA. This is sufficient
to close the relay contacts for approximately 9 ms, after which the charging
current decays and the relay contacts open). The voltage developed across the
potential divider renders the base of 5VT3 positive with respect to its emitters
5VT5 is switched on and its collector potential falls. Current is drawn from
the base of p-n-p transistor 5VT2 so that this transistor switches on and its
collector current flows into the base of 5VT1. This transistor conducts,
completing the circuit to the negative rail of the regulator.

Stabilising Bircuit

55, The stabilising circuit has three main functions to perform; to maintain

a stable output from the rectifier with normal mains voltage or load
variations, and also to provide protection against fault conditions, The manner
in which the circuit operates under these various conditions is as follows:-

(a) Decrease in output voltage due to decrease in mains supply or
increase in load:-
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(i) The voltage at the emitter of 5VT3, through the zener diode,
decreases by a similar amount.

(ii) The voltage at the base of VT5 decreases by only (approximately)
half of the amount in (i), due to the potential divider.

(iii) The effect of (i) and (ii) is to increase the base to emitter
voltage of S5VT3, causing this transistor to conduct more heavily.

(iv) Current is drawn from the base of p-n-p transistor 5VI2, so
that this transistor also conducts more heavily.

(v) Current flows into the base of 5VT1 causing this transistor
to conduct more heavily. The increase in collector current
of 5VI1 is developed across the potential divider to restore
both the h.t. voltage and the reference bias on 5VT3 to their
previous values.

An increase in output voltage, due to an increase in mains supply or a
decrease in load, is compensated by a reversal of the circuit action
described in (a).

Under conditions of fault, such as a short on the regulated h.t. supply,
or a failure of the mains supply, either of which would give a rapid
decrease in output voltage, the action is as follows:-

(1) As the voltage on the positive rail falls below 10 volts, the
zener diode 5D5 becomes open circuited, and the base to emitter
voltage of 5VTH decreases, so that this transistor conducts less
heavily.

(ii) The decrease in the current drawn from the base of 5VT2 causes this
p-n-p transistor to conduct less heavily.

(iii) The increase in current flowing into the base of 5VT1 causes this
transistor to conduct less heavily, further decreasing the voltage
across the potential divider.

(iv) The actions (i), (ii) and (iii) aré continuous and cumulative,
till 5VT1 is cut-off and the output circuit of the rectifier is
broken,

METER FACILITIES (Figure 5A.2.8)

36.

(a)

Meter 5M1 provides the following facilities, selected by meter switch
55B: -

On USE position, the error signals at SKTF/15 (VOICE) and at SKTF/44
(RATT) are fed via the switch SB to one side of the meter and the
error signals at SKTF/13/8 (VOICE) and SKTE/11 (RATT) are fed to the
other side (Paragraphs 25 and 30). Errors are indicated by deviations
from the centre zero of the meter, and can be tuned out by the TUNE
control, 5C1, which makes small frequency adjustments to the local
oscillator, The meter indications are also used when aligning the
discriminators (Part 5B, Chapter 3).
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(b) On H.T. position the meter is connected as a voltmeter via 5R3
between the h.t. rail of the rectifier and earth, to check the
+ 20 volts supply.

(c) On positions I.1, I.2 and I.3 the meter registers the h.t. currents
being taken by the printed boards 1, 2 and 3 respectively.  The
calibration of the meter for use in positions H.T., I.1, T2 and T.3
is described in Part 5C, Chapter 2.

37.‘ Converter, Single Sideband 5820-99-971-7205 (after 1 January 1971)

Later versions of VIS5 and VI6 (CV7334) in Amplifier A.F. Loop have
slightly different characteristics from earlier ones. To maintain performance
the following (non retrospective) changes have been made to Converters delivered
after 1 January 1971.

(a) Main Chassis of Converter Unit

A 1500 pF capacitor (Cl6) connected across pins 1 and 2 of Transformer T1.

(b) Amplifier A.F. Loop

(i) Resistor R16 selected on test from values between 3.9k and 6.8k to
give meter reading of 6 (1 @ivision) with the meter switch set to
L35

(ii) The balance between VI5 and VT6 can only be made at the extreme end
of travel of 3RV2 when the later versions of VIS and VI6 are fitted.
In converters manufactured after 1 March 1971 the value of RT has
been decreased from 22k to 1Ok. Similar changes may be required
if it becomes necessary to change VI5 or VT6 on boards in service.
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A tagboard associated with a meter circuit is attached to the front of the
lef't-hand carrier.

Printed Circuit Carriers

5 The two printed circuit carriers are constructed of aluminium in the form

of a rectangular frame with one open side. The printed circuit boards,
two to each carrier, are positioned horizontally one above the other in guides
bolted to two sides of the frame. When the boards are placed in position they
connect with standard 22-way printed circuit sockets bolted to the remaining side
of the frame., Adjacent to the top socket on each of the two carriers is a
further socket, connected in parallel with the first, into which the uppermost
board can be plugged so that it then assumes a vertical position. This facility
allows access to all the boards when the-unit is under test.

Plug—in Printed Circuit Boards

6. Each board is copper clad, single sided and is made from 1/16 in. epoxy
glass cloth, Terminations are made to a standard 22-way printed circuit
connector integral with the board.

Front Panel

o The front panel which is bolted to the main chassis by six 4 B.A. 3/8 in,
cheesehead screws, carries the undermentioned controls and fittings:-

(a) ON/OFF switcn and associated indicator lamp.
(b) Testmeter

(c) Meter switch (USE/H.T./I.1/I.2/I.3/5=7

(d) Function Selector switch (VOICE/SET RATT.N/SET RATT.W/SET)
(e) Sideband selector switch (USB/LSB/DIRECT)
(f) Local oscillator TUNE control

(g) Monitoring loudspeaker

(h) Speaker GAIN control

(i) PITCH (voice) control

(k) Headphone jack socket

(1) Two knurled head locking screws

(m) Two 1ifting handles

(n) Earth (bonding) Socket

The function of the controls and fittings is described in Part 5B, Chapter 1.

RESTRICTED



Q310141534

*3oq00s utd-¢ H*I ' Y3TM pejeuTIS] ‘aTqe0 surem Ao¢z
8100-¢ paepuels ® eTA Jo3depy oyj 03 peyosuuco ST gndut sutem *o*® oyg gy,

*ATquasse aTqeo JBTTUTS ® Aq Sutatm sdtys syy o3 Peg ST

103depy 8yj wWoJJ sndjno *g*e oyg ‘0L L6~2L6~66=6566 “gnTd W3 Lem-9 pavpuess

& £q pue aojdepy syj 3e pum ‘LL16=2L6=66-GC6G ‘193008 HoI Lem~-g paepuess

® £q pue JeaTeosy oyj 3% PejEUTWLISG amNOOIolemmlm¢vw ‘9Tqed OTI308T8 aangetuTw
JO UY3FueT ,9,2 ® Jo s3STSUOD UOTUM €€9/2-2/6-66=028G ¢ d'V £Tquessy sTqey

® £q xozdepy sy og P3J ST JOATeO8Y g J0 (g oyp woag jndjno 3 ey S0l

*SnTd CIM0~$C6~66-G656G © £q Z03depy ay3 3@ pue
antg G828-2/6-66=G¢6G © £q JI8ATO09Y 83} 3B PS}BUTWISY ‘0TqBO TBIXBODO () OTPEJITUY)
Jo yjduet w91 ® ST STY] *d°y L1quessy 8TAB) 29.2-2/6-66=028G °y3
£q aoqdepy U3 03 PajN0I ST JSATEOOY Mg a0 ohg ey woag TeU3TS °*J°T ayy, *6

(£°2°vg @and1y) §8T[qUessSy 81q8)
U2 TMS 10309798 g /ovg  (3)
Uo3TMs Jo0308Tes Surdde) surem A0C2 /6L (®)
SISpToYesny omy (p)
8n1d 3ndut surew utd saayy, (o)
§z0308uu0d jndjno puw gndut TeudTg (a)
ToI3uod epnjtidwe gndgno gIvy (&)
~:Toued 8y} UO pajUNOW BB SWe3T SUTMOTTOJ ayg,

*s3essnd pue seFueTy eprs Yy TM pausyqyduaag s pue 006 3® jusq STSSBYO 8Y3 Jo
uoTsusjxe u® Fureq ‘ATquesse STSSBUO 8y} Y3TM TeaFejuT sT eogeTd qo®BQ ayg ‘Q
931BTd 3oBg

19°2 TeurStag
¢ *deyp (V6) zcheu'g QIS

8¢

.



2 RESTRICTED

IF. FILTER MAINS
TCNE FILTER [UNDERNEATH!  TRANSFORMER

c3

QUTPUT

TRANSFORMER RLAI

POWER

AMPLIFIER 1 F. SUPPLY PANEL

SIGNAL

(BOARD No 2] |

AMPLIFIER AF
LooP
(BOARD No.3)
ARD No. |- CORRECTOR A F
(BOARD No. |- AF,
TEST POSITION) (BOARD No 4

TEST POSITION)

SKTC SKTF

.OOZ<mD._.mD SINGLE SIDEBAND —-CHASSIS

5820—-99-97I-7205
FIG.5A3.1 G

RESTRICTED



Q3101491S3y

GRS SOU-1L6-6b- 0185
31VId YOvE —ANVE3AIS TTONIS HILHIANOD

VLNS—-LNdNI AINS -LNdNI 61 91d-1NdN| 3IS-HDLIMS
I¥8/0re ¥8/0r9 SNIVI AOSZ/ ASII

£AY-TOYINOD  3ANLITdWY  V1d-3NIT vO09 S3snd 4S=HD1IMS
1nd1NO 3INN Ol 1ndino 1¥9/0ve

L9z 1oubug a3.Lo1y.1s3y
£ 'doy>  (vs) Zsbz ¥'e

0% b

—N

“~

P



031014153y

S1S31 JINVINYO4Y3Id aNy
dN INILLIS 440/NO HNIHILIMS

89 1yvd

L9°2 TeuTSTIQ
(49)2¢ e u‘g a310141S3y



Q31014153y

INTWITINOE ISEL
INTNATNOT LSIL
ININITINOH ISUL
INFNATNOE ISHT
INTNIINOE ISHL
INTNITINOT ISHL
ININIINOT ISEL
INTNITIOOE LEWT
LNENITNOT ISHL
INENATINOT ISHL
ININATNOE ISHL
INANIIN®T LSHI
INENITNOX ISHL

gLi*¢egs ISHL TIVYLAO - SNMOTIOENNOD
ViL°¢°gS SHTONTINOTYL YOIVITIOSO TVI0T = ISHI TTVYHAO - SNOILOENNOD
0L*¢°gs IINIT ¥dddn - YOLYNIWIMOSIA LLVY — SNOILOTNNOD
6°¢°ds MOHH) YOIVITIOSO NOILMESNI-FH - SNOILOENNOD
B¢ €S d00T °d°V YEIATTIdNV - SNOILOENNOD
Legegs SMOTHO YOLVINAONEQ ONTY - SNOILOINNOD
9°¢*gq ASNOJSHY *d°I - SNOILOENNOD
g6°¢*dq MOTH) TOYINOD XONEADTUL ~ SNOTLOZNNOD
VG ¢ °gs MOFHD IINOHMID TOYINOD AONENOTHI ~ SNOTLOTNNOD
w*¢*gg MOTHD NOILYOISIA ¥OIVITIIOSO TVO0T - SNOTLLOZNNOD
¢°¢egq SININNOITY XONINOTHI MOIVITINSO TVI0T - SNOTLOZNNOD
2°¢dgs HALTIE ENOL = SNOTILOENNOD
Le¢gg HALTIA *d3°T = SNOILOZNNOD
L*Logs TINVd INOYL = G0Z/=1/6-~66-0285 ANVEIAIS TTONIS HAIMAANOD
*ON eJangdTg SNOIILVELSOTII
(2381 penssT 8q of) SIVIUL TONVIJHOOY MAOHUVH - W WEIJVHD
INIWNNOTITY = ¢ ¥LIAVHD
JYOM OL HNILIAS = 2 WHIJVHD
SNOILONYISNT ONIIVENdO = | ¥EIdVHD

LSTT SLNHELNOD

SLSEL TIONVRYOIYTD

‘ad0/NO DNIHOLIMS

dil DNILI TS

€6 L9Vvd

/9°2Z TeurdtaQ

46 3xed ‘zchzu‘d aIDiyLsy

aNV

2¢



Q3LO14.1S3y

119G Di4
SOCL-IL6—-66—0C8S
T3INVd INOY4-ANVvg3qIS 3IONIS H3193ANOD
o AN~ - U-dWv1
.orw_muzwms dmw_numwoq_uﬂo IO¥INOD Joﬁzﬂwu uﬁzu_oz_ AS-HDLIMS
Hiuv3 L ENEYN HDLid INNL SNIVW HO/NO
N
)
& m
, W
i N
i
¥IAYI4SAnol Uw.:wﬁﬁ w:us:o mzo:xw\ov " <m-:u§_MWzo&uﬁwm nm-,v_;m Y3L3IW IW-Y3L3W
a b
O, L Qa31oiY1s3y 9%

——



L*Legg
*ON oandTg

(013

wu
I~
[aVEL & 1 QO O
~ .d'm

9 BJIBd

169°g €| e8umy)

031014153y

Teuwed juoxg - G0g/-1/6-66-028¢ PUBQEPTS oTSUTS I93.I0AU0Y

SNOLILVYILSNTIT

3seopeoaqg A3TTTqRTTBAY Aousnbegy

Jo eoussead eyjz ur sTBUITS LIvY J0J Jo3depy °*g°S°'s ouyz dn-Furyiag
3seopeOoag AJTTTQRTIBAY Aousnbagy

Jo ®edouesqe ey3 uT STRUITS LIYY J0F J03depy °g°S°s oy3 dn-Futzgeg

STRUITS LIVY J0J JeATeoey oyj dn-Surgaag

STeU3TS 00TOp JoJ Jojdepy °*g*g°s ey dn-futggeg

STRUFTG ©0TOA JOJ J9ATE08Y 8y dn-JuTqgsg

sxeAtedey 0/4/Vitd ‘ItE pue (/0/4/v0o*d ‘0tg - dn-8urgjeg TeTHTUT

Jo3depy *g'g’s dn-Jutggeg TeTHTUT

UOT4ONPOJIQUT

LST'T SINFINOD

SNOTITILOJONYILISNI INIIZVHEIJO

b YT ILJdVHD

*L *deyp (99)z¢he ¥4 031214183y



((ETRE JRE D

*LES HOIOA 03 Yo3TMS uoTgoung

(+)°s

STBUSTS 90TOA I0J 103depy -4°g'g ouj dn-Fuii3sg

‘440 °3 JIOMO °*S'1T

*9TQTITTIIe3UTUN 8q TTTM STBUSTS ayj UOTSSTUSUBI] *g°§*Q UB ST STY} SY
°3®8qQ 01827 JOJ auny

PuU® gNNL ©% yo3 g wegsfg ohg eyz and o3 srqeasgead punoy aq Leuw

3T ‘ATOAT}BUILDYTY *JI9)eadSPNOT 8Y3 WOLJ SUNTOA UMUWTXEBU J0J suny

"(D/vNE ‘a/o/aotE) S/0N ¢
I0 (Vivg “ivd ‘Yohd ‘Otd) MOUMVN 0% UOITMS HIQTMANYI

*L/9 03 UogTMS Wwajshg

()

*{LLON

(€)

(@)
(L)

STBUSTS 80TOp J0J JoAroooy ayj dn-sutr3jag

*(£Tuo qovg) *0 °3 WIML *IS0
°*NO 0% #d0/NO °S°T
'NO 03 JIOAMO *D*9°V

‘NO 03 Uo3TMS ZI0/I0

(")
(€)
(2)
()¢

SISATS08Y J/4/Vihd ©\hd pue a@/0/4/¥0e ‘Ofg - dn-dutgges [er} LUl

" NO ©°3 yogTMs Jd0/NO

8S TM}OO0TO~I03UN00 ATINI TOIJUOD NTVH UDIVHdS
"LOHMIQ 0% YO3TMS LOHMIC/MST/asn

uoT3tsod TBIJUSO S3T 03 TOI3U0D HOLId
uot3Tsod TBIJUSO S3T 03 TOI3U0D FNNTL

"ESN 03 YOJTMS Jojol

(9)
()
(1)
(€)
(@)
(b)°e

J103depy °*g°g°§ - dn-Sur3j3eg [er3Tur

casqdey) sTy3 uT usaTS aae LTuo gordepy pum J9ATe08Y 8Y3 Jo uoTgwasdo qurol ouyj

J0J SUOTIONIISUT oJ0Jadey) ‘ATeaTgoadssx glgl y'g pue Ll9l*¥*g uT usATd
od® SIoATe08Y |Wg pue OWd oU3 Jo uoTjexsdo oY} J0J SUOTIONIGSUT pPaTTEIa(q

&k

UOT}ONPOAJUT

L9°2 TeuldTIQ

L *deyp (49) z¢vztucd (ETB]}IRY)

e



RESTRICTED

(2) USB/LSB/DIRECT switch to USB or LSB.

(3) Turn the SPEAKER GAIN control clockwise for a reasonable level of output
from the loudspeaker or headphones.

(4) Adjust the TUNE control for undistorted signals.
(5) Function switch to VOICE.

6. If the signal tone is too high or low the PITCH control should be turned

in  a counter=clockwise or clockwise direction respectively, a little at
a time, pausing for at least 10 seconds between each ad justment until the tone
changes to the desired pitch. A change in the transmitted signal may also require
further adjustment of the PITCH control.

Wis During the reception of signals any deterioration in quality will be

indicated by the meter pointer becoming off-set from its mid-scale position,
This should be remedied by returning the function switch to VOICE SET and ] ¥
readjusting the TUNE control.

Setting-up the Receiver for RATT Signals

8.(a) Wide RATT
(i) System switch to TUNE

(ii) BANDWIDTH switch to NARROW (B4O, BLOA, BL1, B41A) or 3 KC/S
(BLO B/C/D, BY1B/C). ‘

(iii) L.S. ON/OFF to ON.
(iv) Tune the Receiver for zero beat or the lowest pitched signal.
NOTE: This centres the two tones in the passband of the i.f.
(v) L.S. ON/OFF to OFF.
(b) Narrow RATT
(1) System switch to TUNE.

(i1) BANDWIDTH switch to NARROW (B4O, BLOA, BA1, Bi1A) or 1 KG/S
(B4O B/C/D, B41B/C).

(1ii) L.S. ON/OFF to ON.
(iv) Tune the Receiver for zero beat or the lowest pitched signal,
NOTE: This centres the two tones in the passband of the i.f.

(v) L.S. ONOFF to OFF.
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Setting-up the Receiver

kL.

(1)

(2)

(3)

(%)
(5)
(6)
(7)
(8)

Set-up the Receiver as follows:-
Receiver BLO:-
(i) System switch to CW HIGH
Receivers BLOA/B/C/D and Bli:-
(i) System switch to CW HIGH

(i1) BANDWIDTH switch to 3 ke/s

(iii) 0SC TRIM control to O (BLOD only)

Connect the CT452 to the aerial input plug of the Receiver and inject
a signal as follows:-

(i) Receivers BLOA/B/C/D:- 3 Mc/s at 2mV
(ii) Receiver B41:- 50 ko/s at 2mV

A.G.C. switch to ON

Loudspeaker switch to ON

Tune to the injected signal (Step 3)
System switch to R/T

Loudspeaker switch to OFF

Setting-up the Adaptor

5.

(1)
(2)
(3)
(%)
(5)
(6)

(7)

(8)

Set-up the Adaptor as follows:-

Function selector switch to VOICE SET

US3/LSB/DIRECT switch to USB or LSB

SPEAKFR GAIN control midway

Connect the 620 ohm Resistor across Pins C and D of Plug PLA
Connect the CT386A across the 620 ohm Resistor

Adjust the TUNE control for a note of approximately 1 kec/s selecting
the louder beat note.

Observe the sine wave on the CT386A and adjust 3RV1 until limiting
commences., Note the amplitude of the waveform.

Read just 3RV1 until the amplitude of the waveform is reduced by 10%.
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RESTRICTED

(c) Capacitor 2 uF 250 V (1 off) (Pattern 011-9840 suitable).
(d) Battery 1.5 V (1 off) (Pattern 910-1135 suitable).

Power Supplies

B The undermentioned power supply is required:-
230 V + 10 V, 4L0-62 ¢/s at up to 1 amp.

MAIN CHASSIS

I.F, Filter

6. The aligmment of the i.f. filter ensures a passband extending between
18.6 kc/s and 23.4 ko/s and a bandwidth of 4.8 k¢/s for 3 dB attemmation.

The Procedure

7.(1) Remove all printed circuit boards.

(2) Connect the test equipment as shown in Figure 5B.3.1.

10k l I
AN——) skTCIIl SKTD22 @—

| Aoaptor chassis |

5Q
CT433 cT488 10k CT4T

i

FIG.5B.3.1. TEST EQUIPMENT CONNECTIONS
- LFEFILTER

(3) Set the CT433 to 21 ke/s + 10 ¢/s as indicated on the CTL88.

(4) sSwitch the CT471 to the 1.2 V range.

(5) Adjust the output level of the CT433 to give a convenient reading on the
CT4T71.

(6) Adjust and readjust 5L1, 5L2 and 5L3 in that order until a maximum reading
is obtained on the CTL471.

NOTE These coils are adjusted from underneath the chassise.

RESTRICTED
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RESTRICTED

(3) Set the CT433 to 990 ¢/s + 2 ¢/s as indicated on the CT488.
(4) Switch the CT471 to the 1 V range.

(5) Function selector switch to RATT N.

(6) Adjust the output level of the CT433 to give a convenient reading on the
CT471.

(7) Adjust 5RV3 for maximum reading on the CTL71.

(8) Adjust the output level of the CTL33 until a reading of 1 V is obtained on
the CTL4L71.

(9) set the CT433 to a nominal upper and lower frequency limit of 1130 c¢/s
+ 5 ¢/s and 875 c¢/s + 5 ¢/s in turn as indicated on the CT488. The CT471
should read 0.7 V (approximately 3 dB attenuation). If not proceed as
follows: -

Set the CT433 to the upper and then to the lower limit frequencies;
readjust 5T3 and 5T4 respectively until the CT471 reads O%if Vs

(10) Adjust the frequency of the CT433 and check that when the CT471 reads 0.1 V
(20 dB attemnuation) the frequencies indicated on the CTL88 are:-

(a) Upper limit - less than 1500 ¢/s.
(b) Lower limit - greater than 500 ¢/s.

(11) Set the CT433 to 1 ke/s as indicated on the CTL88 and adjust the output
level to give a reading of 1 V on the CT471.

(12) Function selector switch to VOICE. The CT471 should read less than 1 V,

(13) Disconnect the test equipment and replace the printed circuit boards,

MIXER STAGE R.F. (BOARD NO. 1)

10. Alignment of the Mixer Stage R.F. ensures that:-

(a) The local oscillator frequencies are correct and the output of the mixer
is undistorted.

(b) The frequency control circuit functions correctly.

The Procedure - Local Oscillator Frequency Alignment

11(1) Remove all the printed circuit boards.

RESTRICTED

~————— ———————————————————————————— - — -

(4) Switch the CT471 to the 1.2 V range.
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(16) Disconnect the test equipment and replace the printed circuit boards.

The Procedure - Local Oscillator Distortion Check

12(1) Remove all the printed circuit boards,

(2) Plug Board No. 1 into socket 5SKTCC of the Adaptor Chassis, which must be
correctly aligned.

(5) Connect the test equipment as shown in Figure 5B.3...

= =) |

SKTA @—— >

) SKT3 |BOARD |
No.| e———
SKTD22

ADAPTOR CHASSIS |

CT452 CT386A CT471

B

FIG.5B.3.4. TEST EQUIPMENT CONNECTIONS
= LOCAL OSCILLATOR DISTORTION CHECK

(4) USB/LSB/DIRECT switch to LSB.

(5) B4O/B41 switeh to BLO.

(6) Set the CT4L52 to 500 ke/s + 10 ¢/s at 50 mV r.m.s. c.w.
(7) Adjust the TUNE control for maximum output on the CT471.

(8) Check that the output as seen on the CT386A is an undistorted waveform of
more than 4 mV p-p,

NOTE If a CT386A is not available, a CTL436 (6625-99-914-2605) mey be used, with
the input selector switch in the A C X410 position,

(9) set tk(1e)CT452 to 800 ke/s + 20 ¢/s the BLO/BL1 switch to Bii and repeat
Step (8).

(10) Disconnect the test equipment and replace the printed circuit boards.

The Procedure - Freguency Control Circuit Check

13(1) Remove all the printed circuit boards.,

(2) Plug Board No. 1 into socket 5SKTCC of the Adaptor chassis, which must be
correctly aligned.
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AMPLIFIER I.F. SIGNAL (BOARD NO. 2)

14. The amplifier i.f. signal testing procedure ensures that:-
(a) The alignment and gain of the i.f. amplifier is correct.

(b) The ring demodulator functions correctly.

The Procedure

15(1) Remove Boards Nos. 1, 3 and 4.
(2) Connect the test equipment as shown in Figure 5B.3.6.

BOARD No.2
PROBE

) SKTB 2 e
T2

ADAPTOR CHASSIS

CT452 CT38bA

e

FIG.58.36. TEST EQUIPMENT CONNECTIONS
- |.LF. RESPONSE

(3) Set the CT452 to 21.5 ke/s at 1 mV.
(4) Measure the output signal on the CT386A. It should be greater than 400 mV,

(5) Adjust the frequency of the CT452 above and below 21.5 ke¢/s to the
frequency at which the output falls to 0.7 of the value obtained in
Step (5), i.e. 3 dB. The difference between these two frequencies,
(i.e. bandwidth) shall not be less than 6 ko/s.

(6) Connect the test equipment as shown in Figure 5B.3.7.

[re=m—

“crs No.2y PROBE Cx
I ASSKTﬂm_.-‘—h—l'__‘
- ZSKTDb

ADAPTOR CHASSIS

CT452 CT433 CT471 CT386A CT488

ﬁ Cx=2uf 250V

FIG.58.3.7 TEST EQUIPMENT CONNECTIONS
=RING DEMODULATOR CHECK
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Connect the test equipment as shown in Figure 5B.3.8.

aoa}no %
No,
—) | wre® >

ADAPTOR CHASSIS

CT433 CT471 CT386A

l |
o

FIG.5B.38. TEST EQUIPMENT CONNECTIONS
AMPLIFIER A.F LOOP

Set the CT433 to 1800 ¢/s and the output level indicated on the CT471 to
100 mV,

Check that 3RV1 gives smooth control of output and set it to give 4 V p-p
displayed on the CT386A.

NOTE There may be distortion as mentioned in Paragraph (12).

(7)
(8)

)
(10)

\O

(

(13)

Meter switch to I.3.

Adjust 3RV3 for minimum reading on the Meter M1 with no crossover distortion
observed on the CT386A display. Lock 3RV3,

With the Multimeter 8SX measure the d.c. voltage between 3SKTA and earth and
3 SKTA and h.t., (i.e. Junction of R8 and R12 for h.t.).

Adjust 3RV2 until the readings obtained in Step (9) are equal, (i.e. 10 V
approximately): lock 3RV2,

Disconnect the Multimeter 8SX and adjust 3RV1 for 4 V p-p display on CT386A.

Observe that there is no visible distortion except for the superimposed

breakthrough from the re-insertion oscillator, which should be less than
200 mV p-p.

Reconnect the test equipment as shown in Figure 5B.3,9.

ADAPTOR CHASSIS

CT386A CT488

%’ Cx=Iluf 250V

FIG.5B. 39. TEST EQUIPMENT CONNECTIONS
~INSERTION OSCILLATOR CHECK
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(7)
(8)
(9)
(10)
(11)
(12)
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PITCH control to the engraved line.

Set the CTL33 to register 1037.5 ¢/s + 1 ¢/s on the CTL88.

Adjust the output level of the CT433 to give a reading of 2 V on the CT471.
Connect the 4.7 kohm resistor between Pins 6 and 7 on 4T2,

Disconnect the CT471 and reconnect it to SKF11 and post of LR4.

Adjust 4L2 for maximum reading on the CT471.

NOTE Only a very slight change in output will be observed on the CT471 as 4L2 is

(13)
(14)

(15)
(16)

(17)
(18)

(19)

adjusted.

Disconnect the 4.7 kohm resistor from 4T2 and resolder L4R4 in position.

Switch the Multimeter 8SX to the 2.5 V d.c. range and connect the positive
and negative leads to SKI'B and SKTC respectively. Adjust 4T2 for zero

reading.
Adjust the CT433 to register 1075 ¢/s on the CT488 at 2 V.,
Check that the reading on the Multimeter is not less than 1.2 V.

Function Selector switch to RATT W SET.

Increase the frequency of the CT433 until the Multimeter reads zero and
check on the CT488 that the frequency is 2954 c¢/s + 20 c/s.

Set the CT433 to 3100 ¢/s + 5 ¢/s measured by the CTLB88 and check that the
Multimeter reads not less than 1.8 V.

The Procedure - RATT Discriminator - Lower Limit Check

20(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

NOTE Only a very slight
adjusted,

Connect the test equipment as shown in Figure 5B.3.10.
Function Selector switch to RATT N SET,

USB/LSB/DIRECT switch to LSB,
Set the CT433 to register 962,5 ¢/s + 1 ¢/s on the CTL8S,

Adjust the output level of the CT433 to give a reading of 2 V on the CT471

Unsolder 4R3 from its connection to the stand-off pin on the board
Connect the 47 kohm resistor between Pins 5 and 6 of 4T
Disconnect the CT471 and reconnect it to Pin 4 of L4LL1 and Pin 1 of 4™

Adjust 4L1 for maximum reading on the CT343,

change in output will be observed on the CT471 as LL1 is

RESTRICTED
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OVER-ALL TEST

Additional Instructions ~

NOTE The following additional instructions should be observed before commencing
the over-all tests,

22(1) All boards to be fitted and secured.

(2) Top cover to be secured with all screws (to avoid stray capacitance
affecting L. 0,).

(3) Connection to PLA(C) and (D) may be made easier by using a six-way Plessey
Socket (Pattern 972-9117).

(4) Reference to Figure 5A.2.10 is advised,

(5) Where a frequency from the CTL452 is asked for the signal generator should
first be set up by connecting directly to the frequency counter (CTL88.

L.0. TEST

23(1) Connect the test equipment as shown in Figure 5B,.3.11A.

SKTB (@— L

L

ADAPTOR CHASSIS

CT488

FIG.5B311A. TEST EQUIPMENT CONNECTIONS
—OVERALL TEST-LOCAL
OSCILLATOR FREQUENCIES

(2) PFunction Selector switch to RATT N SET.

(3) USB/LSB/DIRECT switch to USB.

(4) Meter switch to USE, )
(5) BLO/41 switch to BL1,

(6) TUNE control to centre engraved line,

(7) The CT4L88 should read 821.5 ke/s + 500 c¢/s.

RESTRICTED i
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Function Selector switch to RATT N, The meter reading should decrease
towards zero and the CT488 should read approximately 963 c/s.

Discriminator Width Check (RATT Wide)

Function Selector switch to RATT W SET.

Reset the CT452 to 800 ke/s + 5 ¢/s and adjust the TUNE control until the
CT488 reads 2550 + 50 c/s, when the meter should read zero.

Rotate TUNE control gently counter-clockwise until M1 Jjust moves negatively
from zero., The counter should read 2150 ¢/s + 10 c¢/s.

Rotate TUNE control gently clockwise, meter should first go back to zZero,
then just as the meter moves positively from zero the counter should read
2950 ¢/s + 10 ¢/s.

Loop Function Check (RATT Wide)

Readjust the TUNE control to the centre of the gap, (i.e. until the CT488
reads 2550 c¢/s + 10 q/s) when the meter should read zero.

Increase the frequency of the CTL52 to 800.6 kc/s + 10 ¢/s and note the
reading on the meter and the CTL88.

Function Selector switch to RATT W. The meter reading should decrease and
the CT488 should read approximately 2150 c/s.

Voice Discriminator Check

Function Selector switch to VOICE set.
Readjust CT4L52 for 800 ke/s + 5 co/s.
Adjust TUNE control for zero beat output from loudspeaker.

Rotate TUNE control clockwise to obtain a reading of 815 ¢/s +5 ¢/s on the
CT488.

Set PITCH CONTROL to engraved line.

Function Selector switeh to VOICE.

Carefully adjust PITCH CONTROL for 815 ¢/s, meter should read zero,

Release pitch knob and set to engraved line, tighten up. ‘

Set the CTL52 alternatively to 799.9 ke/s + 5 ¢/s and 800.1 ke¢/s + 5 ¢/s.
The reading on the CT488 should not vary by more than + 15 ¢/s and the meter
reading should indicate alternatively one division either side of ZEero,

Check the SPEAKER GAIN control for smooth operation,

Check that the insertion of the headphone jack into the headphone socket
disconnects the loudspeaker.

Disconnect the test equipment,

RESTRICTED
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Remove the six 4 B.A. front panel bolts and carefully ease the front
panel forward,

Replace the panel by reversing the above procedure.

Tone Filter = Removal and Replacement

L.
(1)
(2)

(3)

Proceed as follows: -
Unsolder the wiring to the filter and note the connections.

Remove the four 6 B.A. bolts securing the filter to the hexagonal
stand-off pillars.and remove the filter,

Replace the filter by reversing the above procedure.

I.F, Filter - Removal and Replacement

Dis
(1)
(2)

(3)
(&)
(5)

The I,F, Filter is mounted beneath the Tone Filter. Proceed as follows:-
Release the Tone Filter from the hexagonal pillars (Paragraph L (2)).

Lift the Tone Filter clear of the chassis taking care not to strain the
wiring.

Unsolder the wiring to the I.F. Filter and note the connections.
Remove the four 6 B,A. bolts securing the Filter to the chassis.,

Replace the Filter by reversing the above procedure.

RESTRICTED
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(iv) Filters, Power Supply Board, tag board and all other components

(2)

(3)

mounted on the chassis.
(v) Mounting Spigots.

Examine all chassis wiring for deterioration, bad joints or damaged
insulation.

Examine the printed circuit boards for deterioration, burns and bad
soldering. Check the components for damage and ensure that they are
secure on the boards. .

METER AND FUNCTIONAL TESTS

Front Panel Meter Readings

Set the Meter switch to each of its test positions in turn and check
that in each position the meter reading is between 5 and 1o

If in position I3 of the switch the Meter reads less than 5, switch OFF
the Adaptor, remove Board No. 4 and adjust 3RV3 as instructed in Part 5B,
Chap. 3, Paragraph 17 Step (9).

Calibration of Front Panel Meter

7s(1)

(2)

Switch OFF the Adaptor, switch the Multimeter to the 25V range and connect
it between 5SKTC9 and earth,

Switeh ON the Adaptor and set the Meter switch to each of its test positions
in turn. Provided that the Multimeter reads 207, the Front Panel Meter
should read between 5 and 7 in each position of the switch,

Functional Test

m.Amv
(1)

(2)
(3)

(%)

Carry out a functional test as follows:-

Switch on the Adaptor; check that the Mains Indicator Lamp lights
and that all front panel controls operate correctly,

Select any voice or RATT signal of reasonable strength.

Set up the Receiver and Adaptor according to the relevant instructions
given in Part 5B, Chapter 1. '

Check the function of the Adaptor.

(b) Check the hold-in range of the Adaptor as follows:-

(1)
(2)
(3)

USB/LSB/DIRECT switch to USE.
Function switch to SET (RATT N).

Meter switch to USE.

RESTRICTED
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(ii) Collector of 5VT2 - + 33V
(iii) Emitter of 5VT3 = +10V
(3) Switch OFF and disconnect the Multimeter,

Mixer Stage R.F. (Board No.1)

11.(1) Switch OFF the Adaptor, remove Board No. 1 and plug it into 5SKTCC.

(2) Switch the Multimeter to the 10V range, switch ON and check the following
voltages with respect to earth:=

(i) 4SKTC - + 5V
(i1) A1SKTD - + 5°5V
(iii) Emitter of 1VM - + L4°5V
(3) Switch OFF, disconnect the Multimeter and replace Board No.1.

Anplifier I.F. Signal (Board No.?2)

12.(1) Switch OFF the Adaptor and remove Board No.l.

(2) Switch the Multimeter to the 10V range, switch ON and check the following
voltages with respect to earth:=

(i) Emitter of 2V (junction of 2R5 and base of 2VT2) - + 3+1V.
(ii) Emitter of 2VT2 (junction of 2R6 and 2R7) - + 2°5V
(iii) Emitter ow.m<ew (junction of 2R12 and 2R14) = + 3°5V
(iv) Emitter of 2VT4 (junction of 2R18 and 2012) = + 8:5V
(3) Switch OFF, disconnect the Multimeter and replace Board No. 1.

Amplifier A.F. Loop (Board No.3)

13.(1) Switch OFF the Adaptor and remove Board No.l.

(2) Switch the Multimeter to the 25V range, switch on the Adaptor and check
the following voltages with respect to earth:=

(1) Collector of 3VTY (junction of 3R3 and 3C3) = + 10V,
(ii) Emitter of 3VT7 (junction of 3C10 and 3R14) - + 16V,
(iii) Emitter of 3VT8 (3SKTC) - + 10V.
(3) Check the voltage between 3SKTA and earth, 3SKTA and hote (iees ‘at the

junction of 3R8 and 3R12)., The Multimeter should read approximately 10V
in each case,
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Symptoms

Possible faults

Corrective action

No signals from Adaptor
loudspeaker. Meter M1
fluctuating on USE
position,

Failure of signals in
RATT N position of
function switch.

(b) Fault in I.F, Pilter

circuit.

(a) Fault in output
transformer T2,

(b) Fault in phone jack.

(¢) Fault in loudspeaker.

(d) Fault in volume control

RV2,

Failure of Tone Filter,

(b) Check I.F, Filter
in accordance with
Part 5B, Chap. 3.
Paragraphs 6 and 7.

(a) Check windings of
transformer for
continuity,

(b) Check with
headphones.

(¢) Check loudspeaker
and wiring for
continuity.

(d) Check RV2 for
continuity over its
full range.

Check Filter in
accordance with Part 5B,
Chap.3, Paragraphs 8
and 9,

NOTE Before resorting to substitution of any of the printed circuit boards,

cleanliness of the connectors should be ensured.

TABLE 5C.3.2 - PRINTED CIRCUIT BOARD FAULTS

Symptoms

Possible faults

Corrective action

No output from the Adaptor. (a) Local oscillator not

Low or distorted signal
output.

oscillating.

(b) Re-insertion oscillator
circuit unserviceable.

Faulty or incorrectly
aligned i.f. or a.f.
stage,

(a) Check by
substitution of
correctly aligned
Mixer Stage R.F.
Board.

(b) Check by
substitution of
correctly aligned
Amplifier A.F. Loop
Board.,

Check by substitution

of serviceable Amplifier
I.F. Signal or Amplifier
A.F. Loop Board.
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Cct. Winding 2
Ref. Nos Start Finish Tap Remarks
CORRECTOR A,F.
L1 - L 1 - L 302mH. R 86
Q 20 min. at 1 ke¢/s
L2 - 1 I - L 302mH. R86R
Q 20 min, at 1 kc/s.
T 1 4 1 - Between tags 5 & 6 L 312uH.
& Al 1& 4L R 289
g " 5&6R193%
i " 6& 8R 98
Q 9 min. at 1 ke¢/s
TZ ] 1 I - Between Tags 6 & 7 L 312nH.
2 7 5 8 Y i 1 &4 R 282
2 " 6& 7R 193%
" 6 & 8 R 962
Q 9 mine at 1 ko/s between tags 6 & 7
CONVERTER S.S.B.
1 - 1 & - L 11+38mH R 2°85%
Q 280 min, at 21°5 ke/s
L2 B 1 L - L 5°05mH R 2°'3%
Q 230 min, at 21°5 ke/s
L3 - 1 I - L 10*38mH R 2°852
Q 280 min. at 21°5 ke/s
T3 = 1 5 L L 1055mH R 1°*6%
Q 60 min. at 1 ko/s -
Tl 1 L 1 - Between tags 5 & 7 L 853mH
2 7 5 8 " " 5&8R 8
Y # 1 & 4L R 13Q

Q 55 min. at 1 kc/s between tags 5 & 7.
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_ﬁoo# NSN
_ Ref. or other Description Value Tols Rating
| Ref. No. + %
5910-99- CAPACITORS FIXED CONT'D
C3 972-1831 Mica 5p +1p 350V
| Ch 972-1836 Mica 330p +1 350V
i C5 516-6688 Mica 560p + 1 350V
c6 04 3=0500 Tantalum L7 + 20 20V
i 01 3=0450 Tantalun 220 & 20 10V
| c8 Mica C12E J.M.C. 48p +1p 350V
c9 59 96678 Mica 3L0p 12 e 350V
| C10 519=6679 Mica 72p + 1p 350V
_ €11 971=7h553 Mica * 004 * 1p 350V
1 C12 971=7090 Mica *002 £ 350V
C13 013%-0509 Tantalum L7 + 20 20V
C1k 580~5096 Tantalum Q3% + 20 35V
815 01 %0).51 Taatalum 100 + 20 207
5960--909~ VALVES ELEZTRONIC
V1 037=4051 Transistor CV7605
VT2 037-4061 Transistor CV7605
D1 0372903 Diode CV7332
D2 037=2903 Diode CV7332
D? 037=3435) Diode CV7402
Diy 037=31351 Disde CV7402
D5 03 7-2201 Diode (Zener) CV7101
TRANSFORMERS, INDUCTORS
_ T4 BL59874 Trans former
_ L1 BL59867 Inductor
L2 B459870 Inductor
5845=99~ RELAYS, MAGNETIC _
I []
_ RLA 580-5601 2C 675 TN
_ RLB 580=5601 oC 6752 _ oLV
I
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Ccte NSN Tol
Ref', or other Description Value 2 ﬁ. Rating
Ref. No. il

5905-99~ RESISTORS, FIXED (CONT'D)
R11 01 2=L4755 RO2=~C, Oxide, Film 15K 5 0*5W
R12 01 2=L4695 R02~C, Oxide, Fila 1K 5 0*5W
R13 041 2-L581 R0O2-C, Oxide, Film 270% L 0°5W
R14 074 2=4671 R0O2=C, Oxide, Film 1008 5 0*5W
R15 0124745 R02=C, Oxide, Film 5+ 6K 5 0 5W
R16 01 2=4.751 R02~C, Oxide, Film ' 10K 5 05W
R17 012=4751 | RO2=C, Oxide, Film 10K 5 0*5W
R18 012~L4751 R0O2-C, Oxide, Film 10K 5 O°*5W
R132 012-4695 | R0O2=~C, Oxide, Film 1K 5 0*5W
R20 0124699 | RO2=C, Oxide, Film Ay 5 0*5W
R21 01 2«74 9 RO2=C, Oxide, Film 8+ 2K 5 0*5W

596099~ VALVES, ELECTRONIC
VT1 037~320)4 | Transistor CV7371
VT2 037-3204 | Transistor CV/7371
VT3 03 7=320L4 Transistor CV7371
VT4 037=320) Transistor CV/371
D1 owﬂlmo\_m Diode CV70LO
D2 037=2016 Diode CV7040
D3 037=2016 Diode CV7040
Dy 037=2016 Diode CV 7040

TRANSFORMERS AND INDUCTORS

m B439379
T2 B439378
5 B439478
L1 BL39377

5935=99~- SOCKETS TEST
SKTA 9L 7=2000 Type 8400S White
SKTB 9L.7=2000 Type 84008 White
SKTC 9. 72000 Type 84008 White
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Ccte NSN i
Ref. or other Description Value 5 &9 Rating
Ref. No. -
5905=99- RESISTORS, FIXED GRD.1
R2 012-4751 | Metal Oxide 10K +5 W
R3 012-8330 | Metal Oxide 390K +5 wa
Rl 012=473%3 | Metal Oxide 3+9K *5 ws
R5 012-4733 | Metal Oxide 349K + 5 ws
R6 012-4751 | Metal Oxide 10K + 5 w
R7* 0124759 | Metal Oxide 22K i 5 tw
RS 012-4709 | Metal Oxide . 1+8K +5 %a
R9 012-4683 | Metal Oxide 3308 + 5 Ul
R10 012-4695 | Metal Oxide 1K +5 ws
R11 012-4695 | Metal Oxide 1K + 5 =W
R12 04 2=4679 | Metal Oxide 2209 +5 .w.s.
R13 012-4775 | Metal Oxide 100K +5 ws.
Rik4 012=4767 | Metal Oxide L7K + 5 Nﬂ
R15 012-4777 | Metal Oxide 120K +5 %e
R16F 012=473% | Metal Oxide %+9K | +5 W
R17 012-4759 | Metal Oxide 22k | +5 %a
R18 012-4771 | Metal Oxide 68K + 5 wé
R19 021-4695 | Metal Oxide 1K t5 ws
R20 021-4683 | Metal Oxide 3309 + 5 W
R21 011=3203 | Wirewound L 7R + 10 1°5W
5960=99~ VALVES, ELECTRONIC
VT4 03 7=350L Transistor CV7440
VT2 037«3504 | Transistor CV7440
VT3 037=3504 | Transistor CV74L0
VT 037=3846 | Transistor CV7581
VT5 057=313), | Transistor CV7334
V6 037=3134 | Transistor CV733L
VT7 037=320L | Transistor CV7371
VT8 037=3204 | Transistor CV7371
D1 037=2016 | Diode CV7040
D2 037-2016 | Diode CV7040
X1 Q0 1653A/F Crystal Marconi 20 0ke/ s
5935-99=- TERMINAL, TEST
SKTA 94, 7-2000 | Socket
SKTB 94 7=2000 | Socket
SKTC 94,7-2000 | Socket B

*¥ RT in later Converters may be 5905-99-013-6140 10k
t Selected on test from values 3.9 to 6.8k
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RESTRICTED

Cecte. NSN Tol
Ref, or other Description Value i &. Rating
Ref. No. -
5960=99- VALVES, ELECTRONIC
D1 037=2016 Diode CV7040
D2 037=2016 Diode CV7040
D3 037=2016 Diode CV7040
DL 037=2016 Diode CV7040
D5 037=2016 Diode CV7040
D6 0%7=2016 | Diode CV7040
D7 03 722016 Diode CV7040
D8 03 72016 Diode CV7040
5945=99~ RELAYS
RLA 580-5601 20
RLB 580-5601 2C
RLC 580=5601 2C
RLD 580-5601 20
TRANSFORMERS & INDUCTORS
T BL459888 Transformer
T2 B459890 Transformer
1 B459892 Inductor
L2 BL5989). Tnductor
5935=99- SOCKET, TEST
SKTA 9L.7«2000 Type 84008 White
SKTB 947=2000 | Type 8400S White
SKTC 94.7-2000 | Type 8400S White
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RESTRICTED

Cot NSN Tol

= ,. or other Description Value Y Rating
Ref, + %

Ref'. No.
5905=99= RESISTORS, FIXED
R4 012-4761 | Metal Oxide GRD.1 27K +5 m#
R5 012-14679 | Metal Oxide GRD.1 2209 + 5 .ms
R6 012-4685 | Metal Oxide GRD.1 39089 5 w.a
R7 012-4715 | Metal Oxide GRD.1 2+ 2K + 5 ws
RS 012-4739 | Metal Oxide GRD.1 L*T7K +5 =W
R9 012=4715 | Metal Oxide GRD.1 2+ 2K +5 ws
R10 012=4733 | Metal Oxide GRD.1 3+9K +5 Iw
R11 012-4712 | Metal Oxide GRD.1 2K +5 ms
R12 012-4751 | Metal Oxide 10K +5 Al
R13 012-4751 | Metal Oxide GRD.1 10K + 5 =W
R1L 011=3235 | Wirewound Non Ins. 1508 +5 2° 6W
R15 012=4751 | Metal Oxide GRD.1 10K 5 W
R17 012-47%9 | Metal Oxide GRD.1 L* 7K +5 %a
R18 012=478% | Metal Oxide GRD.1 220K +5 .m.s
R19 012-4757 | Metal Oxide GRD.1 LT7K + 5 ws
R20 012-4671 | Metal Oxide GRD. 1009 + 5 W
5960-99- VALVES, ELECTRONIC

VT 037=313L | Transistor CV733.L

VT2 037-3846 | Transistor CV7531

VT3 037=3504 | Transistor CV7L476

D1 037=%3668 | Diode CV7L476

D2 037=3668 | Diode CV7476

D3 037=2016 | Diode CV7040

Dk 0%7-2016 | Diode CV7040

D5 057=2393 , Diode, Zener CV7143

D6 0372016 _ Diode CV7040

D7 037=2016 | Diode CV7040

|
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RESTRICTED

Cct. NSN
Ref'. or other Description Value Tol., Rating
Ref. No. z

6240-99- INDICATOR LAMPS

ILP1 996-9215 Neon

JK1 5935-99-911=5733 | Jack, Socket
5950=99- TRANSFORMERS & INDUCTORS

™ 519=4034 | Transformer DES37047

T2 519=4037 | Transformer DES37180/A

T3 BL59896 Transformer

T BL59898 Transformer

1 BL59878 Inductor

L2 BL59880 Inductor

L3 BL59882 Inductor

hm.....é 5%5-99-943-19% | ¥ wnoe, Riug2l.

¥ Qoquiss modyying % ASUE brasiiq N2 K 45552 befor puig.
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