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LEADING PARTICULARS 

Stores Ref. 	 10D/19267 

Type of receiver 	 ... 	Double superheterodyne 

Frequency range 	 225.0 Mc/s to 399.9 Mc/s 

Channel spacing... 	... 	 ... 	100 kc/s 

Intermediate frequencies 	... 	... 	... 	... 	24 Mc/s and I .975 Mc/s 

Local oscillators 	 Crystal controlled 

Power supplies ... 	Single-phase AC, 45 c/s-65 c/s, nominally 230V or115V 

Power consumption ... 	 160W 

Receiver sensitivity 	... 	... 	... 	With an RF signal across the aerial 
terminals of I (i.V, modulated 30 per cent 
at 1000 c/s, the signal plus noise/noise 
ratio at the output is greater than 10 dB. 

IF bandwidth 	... 	... 	... 	... 	For 6 dB down: not less than 60 kc/s 
For 60 dB down: not greater than 140 
kc/s 

AF output 	... 	... 	... 	... 	With an RF signal across the aerial 
terminals of 5 µV modulated 100 per 
cent at 1000 c/s:— 
Monitor output-200 mW 
Line output—between 2.OV and 3.5V for 
any load between 100 and 1800 ohms. 
Attenuated line output—maximum 5 
mW into 600 ohm G.P.O. line. 

Dimensions in cabinet... 	... 	 Height 134 in. 
Width 234 in. 
Depth 24 in. 

Weight ... 	 ... 	80 lb. excluding cabinet 

Weight of cover assembly ... 	... 	... 	... 51 lb. excluding connectors 
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Addendum 1 

APPROVED MODIFICATIONS 

Mod. 	 Topic 2 
No. 	Class 	Leaflet A.L. No. Label 	 Brief details of change 

4604 	B/2 	B.1 	2 	1 	Amplifying unit (IF) Type 7112 

Add 2C66, 2C67, 2C68 and 2C69 to clear spurious oscill-
ations at certain frequencies. 

4682 	B/3 	B.2 	3 	1 	Amplifying unit (RF) Type 7111 
Add hole in unitor bracket flange to accommodate dowel 
pin when RF unit is fitted to chassis, to allow the unit to 
seat properly. Change screw from cheesehead to roundhead. 

4738 	B/3 	B.4 	5 	1 	Chassis assembly Type 7354 
(or replace- 	 5SKT25 substituted by type with red ring or red to improve 

	

ment) 	 insulation under condensation. 

4748 	B/2 	B.3 	4 	1 	Amplifying unit (AF) Type 7113 
3C12 substituted by SOOV working type and connected 
from anode to h.t. positive to avoid breakdown of the cap-
acitors when no loudspeaker connected. 

4936 	B/2 	B.5 	6 	2 	Amplifying unit (AF) Type 7113 
and 22 	 Change C10 from ±25% tolerance to one of ±10% to ensure 

that specification limit of 120 Hz can be met in all instances. 

4944 	B/2 	B.10 	11 	1 	Air blower Type 7344 
Delete mains fuse in neutral line, and change fuse in live 
line to one of surge-proof type. 

4947 	B/2 	B.11 	12 	2 	Chassis assembly Type 7354 
Delete mains fuse in neutral line, and change fuse in live 
line to one of surge-proof type. 

4949 	B/2 	B.9 	20 	1 	Power unit Type 7352 
Change fuses due to introduction of surge-proof type. 

4953 	B/2 	B.6 	7 	1 	Mounting plinth Type 7872 
Delete mains fuse in neutral line. Holder now to be used for 
SPARE fuse. 

5009 	B/2 	B.7 	8 	2 	Power unit Type 7352 
Add resistors in parallel with the coils of the DR and HT re-
lays to prevent contact chatter. 

5082 	B/2 	B.8 	9 	3 	Power unit Type 7352 
Change 6R4 from 1K-ohm to 220 ohms to ensure that bias 
line can be adjusted to 48V in all conditions. 

5339 	B/2 	B.18 	21 	2 	Blower, air, Type 7344 
Change phasing capacitor for one of higher voltage rating. 

5493 	B/2 	B.12 	13 	3 	Blower, air, Type 7344 
Introduce a new type air filter. 

5558 	B/2 	B.13 	15 	1 	Test set Type 7618 
Change label fitted to inside of cover for one with more 
practical test figures. 



coned. 

Mod 	 Topic 2 
No. 	Class 	Leaflet A.L. No. Label 	 Brief details of change 

5873 	B/2 	B.15 	17 	1 	Drive unit radio Type 7353 
Add 0.02 µF to the crystal oven to eliminate interference. 

5876 	B/2 	B.14 	16 	4 	Power unit Type 7352 
Add 1 µF to eliminate mainsborne interference. 

6105 	B/2 	B.17 	19 	4 	Blower, air, Type 7344 
Change wiring to lamp ILP1 to give additional warning of 
supply failure. 

6331 	B/2 	B.16 	18 	5 	Power unit Type 7352 
Substitute 6FS6 fuse link by one of the surge-proof type. 

6970 	B/3 	B.19 	23 	3 	Chassis assembly Type 7354 
Replace telephone jack, 5935-99-943-9132 by telephone 
jack, 5935-99-911-6369 and add 680 ohms (5R15) to obvi-
ate failure of 3C12 and 3T1 in the amplifying unit (A.F.) 
Type 7113. 

8209 	B/3 	B.20 	24 	4 	Chassis assembly Type 7354 
Change metering label to type with blank column to record 
actual readings obtained. 

8211 	B/3 	B.21 	25 	2 	Test set Type 7618 
& 26 	 Change metering label to type with blank column to record 

actual readings obtained. 

8327 	B/3 	B.22 	27 	6 	Power unit Type 7352 
on failure 	 Change pillars supporting the fuse panel to accommodate 

longer fuse holders. 

9346 	B/2 	B.23 	28 	2 	Drive unit radio Type 7353 
Add 220 ohms (4R23) in series with 5C41 in the crystal 
oven to minimise sparking at the contacts of the thermostat. 

9571 	C/3 	B.24 	30 	5 	Blower, air, Type 7344 
Remove the louvres from the air filter housing cover to re-
duce the working pressure of the cooling airflow. 

1595 	C/3 	B.25 	32 	3 	Amplifying unit (AF) Type 7113 
434,36 & 37 ► 	Relocate 3C11 on the top of the chassis and replace certain 

wiring by p.t.f.e. insulated wire to obviate overheating. 

1786 	D/3 	4 B.26 	33 ► 	2 	Amplifying unit (RF) Type 7111 
Alter fork coupling to enable it to be secured by grub 
screws, reducing 3rd line servicing. 

1950 	C/3 	4 B.27 	35 	 Power unit Type 7352 
& 38 	 Introduce 33 ohm (6R18) in series with MR2 to maintain 

correct voltage across the sealed relays. 

A2534 	C/3 	B.29 	40 	3 	Drive unit, radio Type 7353 
Make access hole to adjust 4C4 without removing the drive 
unit from the chassis. 

A2567 C/3 B.28 
on failure of 
Relay Armature 
10F/0119882 

39 	8 	Power unit Type 7352 
Introduce interchangeable relay of improved internal design 
in lieu of Relay Armature 10F/0119882. 
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cont'd. 

Mod. 	 Topic 2 
No. 	Class 	Leaflet A.L. No. Label 	 Brief details of change 

	

A2872 C/3 	B.30 	41 	4 	Drive unit radio, Type 7353 
W.O.T.S.A.C. 	 Replace obsolete C6, C15, C16, C19 and C25 (5910-99-999-

3918) and C24 and C32 (5910-99-946-4828) by Capacitor, 
Fixed (5910-99-932-5688) using a different method of 
attachment. 

	

A2980 C/3 	B.32 	43 	9 	Power unit Type 7352 
Introduce two 6.8K ohm to apply reduced h.t. to the valves 
in the amplifying unit (RF) Type 7111 when in the standby 
condition. Mod. No. A2981 is associated. 

	

A2981 C/3 	B.31 	42 	5 	Chassis assembly Type 7354 
Introduce additonal wiring to apply reduced h.t. to the 
valves in the amplifying unit (RF) Type 7111 when in the 
standby condition. Mod. No. A2980 is associated. 

	

A3107 B/2 	4 B.33 	45 ► 	5 	Drive unit radio Type 7353 
Introduce electronic temperature control module (panel, 
electronic circuit 5999-99.618-3.280), remove the bimetallic 
thermostat ano associated components from the crystal 
oven and introduce thermistor bead to give greater stability 
of frequency control. 

	

4 A3430 C/3 	B.34 	50 	10 	Power unit Type 7352 
W.O.T.S.A.C. 	 Replace obsolete rectifier 6130-99-943-1730 (MR1) by 

rectifier 6130-99-105-1689; this necessitates introduction of 
four additional wires and a threaded mounting bush. 

	

A3868 B/2 	4 B.35 	52 ► 	4 	Amplifying unit (A.F.) Type 7113 
Introduce a safety circuit to prevent the possibility of h.t. 
being 	applied to the GPO 	lines under certain fault 
conditions. ►  

	

4 A4147 C/3 	B.36 	53 	6 	Chassis assembly Type 7354 
Attach a warning label, to the inside top lip of the chassis, 
to warn users of a shcok hazard. Mod. No. A2980 is 
associated. ►  



ttoE•0 -̀1So. t 

F.S./l A,d.2531F, Vol. 1, Part 1, Add. 2 
A.L.20, Sep. 65 

Addendum 2 

INTRODUCTION OF NOMENCLATURES AND REFERENCES OF THE 
CENTRAL CATALOGUING AUTHORITY 	• 

1. Since this publication was written, it has been 
decided to change the nomenclature and reference 
of all units, sub-units and components of the 
ground u.h.f. equipment from the Air Ministry and 
Admiralty systems to that of the Central Cata-
loguing Authority. 
2. For the time being, the Air Ministry and  

Admiralty nomenclatures and references will con-
tinue to be used in this publication, however, since 
equipments in use may have nameplates bearing 
the nomenclatures and references of either system 
the following list is promulgated which relates the 
Air Ministry and Central Cataloguing Authority's 
nomenclatures and references. 

Air Ministry 	 Central Cataloguing Authority 

Ref. No. 	 Description 	 Ref. No. 	 Description 

10D/19267 	Receiver Type R.7351 	5820-99-932-5694 	Receiver, radio 

10P/13247 	Receiver unit Type 9096 	5820-99-932-5702 	Receiver, sub-assembly 

10D/19269 	Chassis assembly Type 7354 	5820-99-932-4001 	Chassis electrical equipt. 

10K/18136 	Power unit Type 7352 	5820-99-932-4004 	Power supply 

10D/19268 	Drive unit radio Type 7353 	5820-99-999-1348 	Drive unit, radio 

10U/16653 	Amplifying unit (RF) Type 7111 5820-99-943-9509 	Amplifier, radio frequency 

10U/16654 	Amplifying unit (1F) Type 7112 5820-99-911-8334 	Amplifier, intermediate 
frequency 

10U/16655 	Amplifying unit (AF) Type 7113 5820-99-911-8335 	Amplifier, audio frequency 

10AP/273 	Cover assembly 	 5820-99-999-0841 	Cover, electrical, fitted 

10AP/299 	Cover front Type 1068 	5820-99-932-4011 	Cover, access, electrical equip- 
ment, fitted chassis 

10HA/ 16707 	Cable assembly Type 9097 	5995-99-932-4015 	Cable assembly 

10HG/89 	Connector Type B4/50F/R7 	5995-99-911-8337 	Connector 

10HG/101 	Connector Type B23/40F/R2 45995-99-946-5809 	Cable assembly, special 
purpose, electrical 

10AJ/250 	Mounting plinth Type 7872 	5820-99-932-5711 	Pedestal, cabinet, electrical 
equipment 

10K/ 19476 	Blower, air, Type 7344 	5820-99-932-3995 	Cooler, dry air, electrical equip- 
ment 

10K/ 19472 	Fan assembly Type 9672 	5820-99-999-2648 	Cooler, air, electronic equip- 
ment 

10AP/236 	Cover assembly 	 5820-99-932-4010 	Cover assembly, cooler, dry 
air, electrical equipment 

10S/16830 	Test set Type 7618 	 6625-99-943-3377 	Test set, radio 
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Chapter 1 

GENERAL DESCRIPTION 
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Introduction 	 Type 9096. 

1. The receiver Type R.7351 is used in ground 
station installations, either fixed or mobile, for the 
reception of amplitude modulated signals in the range 
225.0 MHz to 399.9 MHz. 

TABLE 1 

Receiver unit Type 9096 (Ref. No. 10P/13247)—
List of sub-units 

2. The receiver normally operates with certain other 
u.h.f. transmitting and receiving equipments. Infor- 
mation on these other equipments is in the publi- 
cations in the "List of associated publications". Infor-
mation regarding the propagation of radio waves at 
u.h.f. with a brief description of the other ground 
radio u.h.f. equipments is given in A.P.116E-0253-1, 
Part. 1, Sect. 1, Chap. 1. 

3. The receiver Type R.735I has a double super
heterodyne circuit with both oscillators crystal-con 
trolled and both i.f.'s fixed, the first at 24 MHz and 
the second at 1-975 MHz. 

-I 

4. A power unit, which operates from a 50 Hz a.c. 
supply of nominally 115V or 230V (para. 34) is built 
into the receiver and provides all h.t., l.t., bias and 
relay voltages required by the receiver. 

5. The receiver is of sub-unit construction, the sub-
units being mounted on to a chassis assembly Type 
7354 and so forming a receiver unit Type 9096. 
Table 1 lists the items comprising the receiver unit 

Stores Ref. Nomenclature 
Component 

	

Type 	Prefix 

	

No. 	No. 

10D/19269 Chassis assembly 7354 5 
10K/18136 Power unit 7352 6 
10D/19268  Drive unit radio 7353 4 
lOU/16653 Amplifying unit (RF) 7111 1 
10U/16654 Amplifying unit (IF) 7112 2 
OU/16655 Amplifying unit (AF) 7113 3 

5999 99 Panel, electronic — b 
618-3280 circuit 

6. The receiver unit Type 9096 fits into a cover 
assembly (Ref. No. 10AP/273). This cover assembly 
is an open-fronted steel case fitted with runners. 

7. The cover assembly is common to all major units 
of the ground u.h.f. equipment except the blower air 
Type 7344. It is provided with side handles and 
strengthening bars to take the weight of other u.h.f. 
equipments when stacked for operation. A mounting 
plinth Type 7872 (Ref. No. l OAJ/250) is available for 



a stack to stand upon. The plinth, which must be 	15. At the centre of the panel are the main tun- 
bolted to the floor, carries the necessary electrical 	ing scales, the tuning knobs and locks. Those on 
terminations for the equipment in the stack. 	 the left-hand side are associated with the r.f. amp- 

lifier, while those on the right-hand side with the 
8. A cable assembly Type 9097 (Ref. No. 10HA/ 	drive unit radio Type 7353, which is the first l.o. 
16707) comprises part of the rear panel of the cover 	of the receiver. 
assembly. On this part is the air blowing port, and the 
plugs and sockets for the external electrical con 	

16. At the bottom right-hand side is MONITOR nections to the receiver. The cables attached to these 	
OUTPUT jack and MONITOR GAIN control. Under- fixed plugs and sockets extend into the cover assem 	
neath the hinged cover on the right-hand side are the bly and terminate in free plugs and sockets to mate 	
controls which, oncereset, should need little further with those at the rear of the receiver unit. 	
attention. These are: LINE GAIN, to control the 

9. Connected in the particular cable which carries 	amplitude of the audio frequencies transmitted down 

the a.c. mains to the receiver unit is an amber indi 	line; RF GAIN; and the OFF-AGC-DF switch. The 

cator lamp and a gate switch which removes the sup 	DF position of this switch is for use only when the 
ply when the receiver unit is pulled forwards. The gate 	receiver is used as part of certain equipments which 

switch can be manually locked ` on" when the receiver 	determine the direction of arrival of radio signals. 

unit is withdrawn. The indicator lamp shows when 
the mains is present at the switch. The switch is not 	Metering 
necessarily "on" when this lamp is lit. 	 17. On the front panel is a 0-100 micro-ampere 

meter and a twelve-position rotary switch. The switch 
WARNING 	 connects the meter to certain parts of the circuit to 

obtain readings necessary during the setting-up of the 
When the receiver unit is withdrawn 	 receiver and to provide a rapid determination of per- 
take care that personal, contact is not 	 formance. 
made with any of the high voltage 
points. 	 18. The first seven positions of the switch connects 

the meter to certain fixed circuits positions in the re- 
10. The receiver must be provided with -forced air 	ceiver, while in the last five switch positions the meter 
cooling if it is to be operated in temperatures above 	is connected to a nine-pole plug at the end of an exten- 
10 deg. C (50 deg. F). The blower air Type 7344 (Ref. 	sion lead. This plug may be fitted to either of two soc- 
No. 10K/19476) is for use with these receivers (Part 1, 	kets. Normally to the one on the power unit but if re- 
Sect. 2). 	 quired to another on the drive unit. In this way a 

number of current and voltage readings may be 
11. A protective tront cover Type 1068 (Ref. No. 	obtained for assistance in fault finding. 
1OAP/299) should be fitted over the front panel of 
the receiver when the receiver is in storage or transit. 	Operation 
This is secured by four quick-release fasteners. When 	19. A simplified block diagram is given in fig. 2 
the receivers are in use the front covers may be fitted 	which shows not only the stages of the receiver and the 
into one another and placed on the top of the stack. 	routeing of the signal, but also the particular sub-unit 

in which the various stages are located. All sub-units are 
Front panel controls (fig. 1) 	 numbered, marked on each sub-unit and on the chassis 
12. At the top, on the right-hand side, is the double- 	where the sub-units are mounted. These numbers, in 
pole MAINS on-off switch. Next to this is the mains 	Table 1, are used as a prefix to all component refe- 
fuse and spare, of 1-amp rating where the supply is 	rences. 
230V, or on 115V of 2-amp rating. The mains (amber) 
indicating lamp, next to the mains fuses, shows when 	20. Certain sub-units are common to both the single- 
the a.c. supply is connected to the live side of the 	channel receiver R.7351 and the multi-channel receiver 
MAINS-ON switch. The receiver is not necessarily 	R.7109 while other sub-units are common to both the 
switched ON when this lamp is lit. 	 multi-channel receiver R.7109 and the multi-channel 

transmitter T.7096. It has been arranged that the 
13. Two other indicating lamps are fitted to show 	prefix number of these sub-units remains the same 
when the h.t. and l.t. is on to the receivers, red for h.t. 	regardless of the main unit in which it is being used. 
and blue for l.t., on either side of the meter. The h.t. 
to the receiver is delayed by a thermal delay circuit 	4 WARNING 
in the power unit. The circuit is set in operation when 
the .i.L. mains circuit is completed to the power unit. 	 When H.T. switch is OFF, 180V d.c. is 
No delay occurs if the h.t. is switched off for a period 	 still applied to the valves in the ampli- 
once the delay has operated. 	 fying unit (RF) Type 7111. ►  

14. The MUTING switch, at the top left-hand 	21. The amplifying unit (RF) Type 7111 con- 
corner of the front panel, controls the diode muting 	tains three triodes operating with grids at r.f. earth 
circuit in the amplifying unit (IF), Type 7112. 	thus obtaining reasonable gain with stability and 
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Fig. 1. — Receiver Type R.7351 — front panel . 

frequency doubler and an output stage, thus, since 
the third harmonic is generated and used in the 

22. The first two stages provide amplification at 	mixer stage (para. 22), the drive unit signal at the 
the signal frequency while the third is mixer with an 	first mixer is eighteen or twenty-four times the 
output at the first i.f. of 24 MHz. The output of the 	frequency of the crystal. 
drive unit radio Type 7353, which is the first l.o. of 
the receiver, is at one third the frequency required by 	4 26. The quartz crystal (para. 24) is enclosed in an 
the mixer. The drive, however, is sufficient for the 	oven which maintains the temperature of the crystal 
third harmonic to be generated in the mixer. 	 at 750  ± 1.5° C, temperature control being effected 

by a thermistor bead (in the oven) in conjunction 
23. Tuning of the r.f. amplifying unit is provided 	with the panel, electronic circuit 5999-99-618-3280 
by three semi-butterfly circuits ganged to RF AMP 	(oven control module) on top of the chassis of the 
control on the front panel. 	 drive unit radio Type 7353.►  

24. The drive unit radio Type 7353 provides the r.f. 	27. All tuning capacitors of the drive unit radio 
l.o. frequency for the receiver first mixer. The first 	Type 7353 are ganged and controlled by the H.G. 
stage of the drive unit is an oscillator/multiplier using 	(Harmonic Generator—by which the drive unit was 
a 4 temperature controlled quartz crystal to provide 	originally known) control on the front panel. 
frequency stability. The output is at three times or 
four times the frequency of the crystal, the partic- 	28. The 24 MHz signal output of the amplifying 
ular harmonic being determined by the operating fre- 	unit (RF) Type 7111 passes via coaxial cable to the 
quency. 	 amplifying unit (IF) Type 7112. The first stage amp- 

lifies the 24 MHz signal and passes it to the second 
25. The oscillator is followed by an amplifier, a 	mixer of the receiver. 

low noise. 



29. The second oscillator of the receiver is a double- 
triode which operates in a Butler oscillator circuit 
with a crystal providing frequency stability, on its 
third overtone. The output of the oscillator is at 
22.025 MHz which, when mixed with the 24 MHz 
first i.f. in the pentode, second mixer stage, produces 
an output at the second i.f of 1.975 MHz. 

30. Three stages of amplification follow at the 
second i.f. 1.975 MHz. These are conventional i.f. 
amplifiers band-pass coupled by tuned circuits. 

31. The amplifying unit (IF) Type 7112 has two 
outputs, one the demodulated a.f. which is passed via 
a noise limiter stage and audio cathode-follower and 
then to the amplifying unit (AF) Type 7113. The 
other output is at the second i.f. (1.975 MHz). This 
is taken from the last i.f. transformer and passes via 
cathode-follower V10B. This output may be used by 
the direction finding equipment (para. 16) or any 
other equipment requiring an output from the re-
ceiver at the i.f. 

32. All the i.f. amplifying stages except the last 
are controlled by an a.g.c. derived from the detector 
stage. This is amplified and applied to the controlled 
stages via a gate circuit which ensures a delay in the 
application. 

33. Two separate output stages are fitted, one for 
monitor purposes of either 300-ohm or 600-ohm im- 

pedance, and a line output which operates into a 
600-ohm load. The monitor out-put, which may be 
taken from the front panel jack or from the socket at 
the rear of the receiver, is capable of providing 2 W 
of a.f. The line output voltage is stabilized and remains 
substantially constant for wide variations of load. 
Where the receiver is to operate into 600-ohm G.P.O. 
lines, a separate line output is provided attenuated to 
the level prescribed by the G.P.O. 

34. A diode muting circuit is incorporated as 
part of the amplifying unit (IF) Type 7112 and 
this is operated by the a.g.c. amplifier. When in 
operation the diode muting valve short-circuits the 
audio input to the, first audio amplifying stage of 
the amplifying unit (AF) Type 7113. Operation of 
the circuit depends upon the strength of the r.f. signal 
and upon the setting of RF GAIN. 

35. Power supplies are obtained from the power 
unit Type 7352. The input is 45 Hz-65 Hz a.c. 
mains and adjustable in 5 V steps from 105 V to 
130 V and in 10 V steps from 200 V to 250 V. The 
outputs of the power unit are: 

(1) H.T. 270 V, 255 V and 150V stabilized. 

(2) L.T. 6.3 V a.c. 

(3) Bias and relays. Negative 48 V d.c. 
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Front panel controls... 

General 

1. This chapter covers the operations necessary to 
set the receiver Type R.7351 to any one of the 1 750 
channels in the range 225.0 - 399.9 MHz and for set-
ting the controls so that the receiver can be operated 
into remote control lines. 

2. It is assumed that the receiver has been correctly 
installed (Chap. 5) and is in working order.  

3. The layout of the switches and controls on the 
front panel referred to in the instructions, are in 
fig. 1. 

Preliminary 

4. Before setting the receiver MAINS to ON, release 
the four latches and pull the receiver out on its run-
ners to its full extent. Check the amber MAINS lamp 
on the front panel is not lit. 

Fig. 
.A. 	1 

INDICATOR LAM 

Fig. 1 Front panel controls 



5. Check that the mains tappings on the power unit 
at the rear of the receiver unit are set correctly (Chap. 
5) and ensure that the 9-pole test plug is fitted to the 
orange socket on the power unit. 

6. Remove the covers of the crystal oven on the 
drive unit, and fit a crystal appropriate to the chan-
nel required, to the WORKING socket. The crystal 
required can be determined from the expression: 

AERIAL INPUT FREQUENCY +24  
MULTIPLICATION FACTOR (18 or 24)MHz  

7. The multiplication factor may be 18 or 24 de-
pending on the aerial input frequency. 

	

Aerial input 	Mult. 
frequency 	factor 	Crystal 

	

225.0 - 293.9 MHz 	18 	ZDM or ZDR 

	

294-0 - 399.9 MHz 	24 	ZDR 

Close tolerance crystals (ZDR) must be used for the 
higher multiplication factor. 

Example (i) .. . 
Aerial input frequency: —250.1 MHz 

250.1 + 24 
 = 15 227.777 kHz  18 

ZDM or ZDR crystal. 

Example (ii) .. . 
Aerial input frequency: — 310.1 MHz 

310.1 + 24 — 13 920.833 kHz  24 
ZDR crystal. 

8. A second crystal fitted to the SPARE socket in-
side the oven will be maintained at working tem-
perature for any subsequent frequency change. Refit 
the two covers of the crystal oven 4(see note)►. 
When refitting the inner cover ensure that the heater 
contacts are not damaged and that good electrical 
contact is made. 

t Note .. . 
Before refitting the crystal oven, ensure that 
the top of the thermistor bead is level with the 
top of the crystal to ensure correct excursion 
of the oven temperature. ►  

Switching on 

9. Check that the mains supply is on and that the 
amber DANGER HIGH VOLTAGE lamp by the gate 
switch inside the cover assembly is lit. Close the 
receiver unit into the cover assembly and ensure that 
the amber MAINS lamp on the front panel of the 
receiver becomes lit. Fasten the four corner latches. 

10. If the receiver is being cooled by an external air 
blower Type 7344, i.e. ambient temperatures above 
10 deg. C (50 deg. F), then switch the air blower on. 

11. Set MAINS on the front panel of the receiver  

to ON and check that the blue LT lamp is lit. Set 
HT to ON and wait for the HT lamp to light. 

Note... 
The power unit contains a delay circuit which 
prevents the h.t. from being applied to the re-
ceiver until one minute has elapsed from setting 
.MAINS to ON. 

Tuning 
12. To prevent the receiver noises, produced during 
tuning, from being fed down the remote lines, the 
a.f. output should be disconnected at a convenient 
place, e.g. the line plug board. 

13. Set the front panel controls of the receiver 
as follows: 

MUTING switch off 
RF GAIN control to maximum (fully clock- 
wise) 
OFF-AGC-DF switch to OFF 

Note .. . 
The RF GAIN control, OFF-AGC-DF switch 
and the LINE GAIN control are concealed 
under a hinged cover on the right-hand side 
of the front panel of the receiver. 

14. Unlock RF AMP and H.G. and set the con-
trols so that the dial settings are approximately at 
the frequency required. 

15. Plug a headset into the MONITOR OUTPUT 
jack and adjust MONITOR GAIN to obtain a reason-
able level of background noise. 

16. Set METER SWITCH to position 1 and adjust 
H.G. on either side of the approximate setting, to 
obtain maximum meter reading. Lock H.G. taking 
care not to disturb the setting. 

17. Set METER SWITCH to position 2 and adjust 
RF AMP on either side of the approximate setting 
to obtain maximum meter reading. The setting of 
RF GAIN should be reduced if the meter reading 
exceeds 60. Maximum meter reading should coincide 
with maximum background noise in the telephone 
headset. Lock RF AMP taking care not to disturb 
the setting. 

Note... 
Crystals of certain fundamental frequency may 
be used with a multiplication factor of 18 or 
24 (para. 6). This means that 'on tune' indi-
cations are obtained in at least two places with-
in the frequency range. Ensure that the final 
setting of the tuning controls is that where the 
tuning scales are set approximately to the fre-
quency required. 

18. The setting of certain preset controls, i.e. 
LINE GAIN, etc., should not normally require 
adjustment after being set on installation or at 
periodic servicing. Should the setting of these con- 
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trols be in doubt then Servicing (Part 2, Sect. 1, 
Chap. 2) or Installation (Part 1, Sect. 1, Chap. 5) 
should be consulted. 

hinged cover over RF GAIN, LINE GAIN and 
OFF-AGC-DF. Reconnect the receiver output to 
the remote line. 

Operating instructions 	 Direction finding 

19. Set MUTING to on and RF GAIN to the high- 	22. Where the receiver is operated with a direct- 
est setting consistent with a barely audible noise level. 	ion finding equipment, set it up in accordance with 

the foregoing instructions, but OFF-AGC-DF should 
Note ... 	 be left at DF. 

Too high a setting of RF GAIN renders the 
muting circuit inoperative. 	 Signal indication 

23. If the receiver is to be operated with OFF- 
20. Set OFF-AGC-DF to the position required; 	AGC-DF at AGC or DF, the meter can be used as a 
AGC is the normal position for R/T. 	 signal indicator. The METER SWITCH should be left 

in position 3. A decrease in meter reading is obtained 
21. Remove the headset and close and secure the 	when a signal is received. 
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General 
1. A general description of the receiver unit 
Type 9096 together with a block schematic diagram 
and a simple explanation of the operation of the 
receiver unit is given in Part 1, Sect. 1, Chap. 1 of 
this publication. 

2. The circuit description given in this chapter 
is of the receiver unit Type 9096 alone. The 
receiver Type R.7351 consists of a receiver unit 
Type 9096 plus a cabinet and a cable assembly. A 
technical description of these additional items is 
given in Part 1, Sect. 2, Chap. 4 and 5 of this 
publication. 

3. The various sub-units of the receiver unit 
Type 9096 are mounted on the chassis assembly 
Type 7354. Illustrations showing the construction 
of the individual sub-units and of the complete 
receiver unit Type 9096 are given in Part 1, Sect. 1, 
Chap. 4 of this publication. 

Amplifying unit (RF) Type 7111 
4. The layout of the amplifying unit (RF) Type 
7111 is given in fig. 1 (a) and the circuit in fig. 2. 
The three valves are specially designed triodes for  

operating as grounded grid r.f. amplifiers at u.h.f. The 
first two stages amplify the signal input and an overall 
voltage gain of approximately 10 : 1 is obtained. The 
third stage is the receiver first mixer. 

5. In order to obtain adequate amplification of 
this wide frequency band, i.e. between 225.0 MHz 
and 399.9 MHz, the construction of the tuning and 
coupling components is of great importance. Many 
of the r.f. components are of the "built in" type 
and their operation is very dependent on their 
construction. 

6. The three tuned circuits are similar in con-
struction and are illustrated in fig. 1 (b). These 
circuits are of the semi-butterfly type with integral 
inductance and capacitance which vary together. 
The stator plates, which are connected in parallel, 
form one turn of inductance with capacitance 
between their ends. The rotors have approximately 
120° movement and when fully clockwise bridge 
the gap between the ends of the stators. 

7. As the rotors are moved in a counter-
clockwise direction the capacitance between the 
ends of the stators is progressively reduced. At the 



same time the inductance also reduces, since an 
opposing field is produced by eddy currents in the 
rotors as they move into the inductance formed 
by the stators. This arrangement maintains a high 
LC ratio over the large frequency range covered 
by the r.f. stages. 

8. The aerial input at SKT4 (fig. 2) passes via 
the coaxial cable and the coupling capacitor C8 
to the first tuned circuit. The capacitor C8 is pre-
set to optimum coupling during the original 
setting-up of the receiver and should not require 
further adjustment. The capacitor C10 performs 
the function of a trimmer across the tuned circuit 
and at the same time matches it to the low cathode 
impedance of V 1. 

9. The anode load L3 and the coupling capacitor 
C13 are integral with the tuning components C16 
and L.5 (fig. 1). The capacitor C13 is formed by 
the capacitance between one of the supports of the 
stators and the valve anode connecting plate, mica 
being used as the dielectric. The inductance L3 
is formed by passing an insulated lead from C14 
through a screening tube mounted around the out-
side of the stators. A similar construction exists 
for L7 and C21 which are mounted on L9 and C23. 

10. The trimmer capacitors C15 and C22 and 
the coupling capacitors C18 and C24 are mounted 
below the chassis. The coupling capacitors C18. 
and C24 are screened from other components 
when their individual covers are fitted. 

11. The capacitors Cl 1 and C19 ensure that the 
grids of VI and V2 are at r.f. earth potential. 
These capacitors are formed by the construction 
of the valve support assembly. A fixed negative 
bias is placed on the grids of V 1 and V2, this 
voltage is obtained from the negative 48-volt 
supply and reduced to approximately 1-volt by the 
divider network R1 and R2 (fig. 2) 

12. The mixer valve V3 has two inputs, one is 
the aerial r.f. input signal after amplification by V1 
and V2, and the other is the "local oscillator" 
signal from the drive unit radio Type 7353 (para 
43). The input from the drive unit is of relatively 
large amplitude, the third harmonic of this fre-
quency is generated in, and used by, the mixer 
valve in producing the difference frequency of 24 
MHz. 

13. The input from the drive unit radio Type 
7353. being of large amplitude, causes grid current 
and increased anode current to flow in V3. The 
rise in cathode current can be measured by the 
meter when switched across R5. Maximum meter 
reading indicates maximum drive and therefore 
correct tuning of the drive unit. 

14. The anode circuit of V3 is tuned to 24 MHz 
and is arranged to provide decoupling of the u.h.f. 
signals and, at the same time, have a low im-
pedance output for the coaxial cable coupling to 
the amplifying unit (IF) Type 7112. 

15. The h.t. supply for the amplifying unit (RF) 
Type 7111 is obtained from the 250-volt output.  

of the power unit. One end of the heater of the 
CV354 valves is internally connected to the ca-
thode. To maintain the cathode at high r.f. poten-
tial, therefore, chokes are required in the cathode 
and heater leads. The heater supply for V3 is 
obtained from a separate winding on the mains 
transformer to permit the use of cathode bias. No 
direct earth conection is made to this winding ex-
cept via the cathode bias resistor R4 and the meter 
shunt resistor R5. 

Amplifying unit (IF) Type 7112 
16. The 24 MHz first intermediate frequency is 
fed into the amplifying unit (IF) Type 7112 (fig. 3) 
from the amplifying unit (RF) Type 7111 via 
coaxial cable. The first stage of the IF unit (Vi) 
amplifies this signal and it is then passed to V3 
which is the receiver second mixer. 

17. The receiver second local oscillator (V2) is 
a double triode valve connected in a Butler oscilla-
tor circuit and crystal-controlled to a frequency 
of 22.025 MHz. The two signals are injected in 
series to the grid of the mixer stage V3, the main 
bias for which is obtained from the cathode resis-
tor R12 and metering shunt R13. With the meter 
switch set to position 3, to measure mixer cathode 
current, a slight variation in meter reading when 
the crystal is removed from its socket will be proof 
of oscillator operation. 

18. Three stages of amplification follow at the 
second intermediate frequency, 1-975 MHz. The 
i.f. transformers T3, T4 and T5 have fixed in-
ductive and capacitive coupling while T2 has 
adjustable inductive coupling. Adjustment of this 
coupling permits the required overall frequency 
response to be obtained during manufacture; after 
this, no further adjustment is necessary. Bias for 
V4 nd V5 is obtained from the cathode resistors 
and the a.g.c. line (para. 30). Valve V7 has fixed 
cathode bias alone. 

19. An output is taken from the last i.f. trans-
former via the capacitor C55 to the cathode 
follower stage V l OB. Output from this stage is at 
low impedance and is used only when the receiver 
is used in conjunction with the D/F equipment. 

20. The signal is detected by the diode V8A; the 
load resistors are R28 and R30. A small bias 
potential (between 1-volt and 2-volt positive) is 
connected in the diode circuit to ensure the detec-
tion of weak r.f. signals by valves having charac-
teristics which are not quite identical. The bias 
voltage is obtained from resistor R41 which is 
connected in series with R40, RV1 and R39 across 
the negative 48-volt supply. 

21. The diode V8B is a series noise-limiter; the 
audio voltages developed across R30 are passed 
via V8B (when it is conducting) and the coupling 
components C52 and R32 to the grid of the audio 
cathode follower stage V6B. The other end of the 
load resistor R30 is at a.f. earth potential due to 
C48. 

22. This type of noise limiter is self-adjusting to 
the r.f. carrier signal strength and it will pass 
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audio signals of up to approximately 90 per cent 
of full modulation. The short duration, high-
amplitude, noise pulses, however, exceed this value 
and they are limited by the limiter diode. 

23. The full detected signal, which is d.c. plus 
audio, is developed across R28 and R30 (para 20). 
The positive side of this voltage is connected via 
the long-time-constant circuit, R27 and C51, to 
the diode anode. This circuit ensures that only 
the average of the detected signal is applied to the 
anode. Resistor R29 prevents the audio input to 
V6B being short-circuited by C51. 

24. The cathode of the limiter diode is connected 
to the junction of R28 and R30 which is slightly 
less than half the full detected signal. On reception 
of an unmodulated carrier signal a steady d.c. will 
flow through the diode. 

25. When the signal becomes modulated, the 
cathode voltage will vary with the modulation and 
so therefore will the diode current; the audio 
voltages across R29 will be the input to the next 
stage. Should the variations at the cathode of the 
noise limiter become excessive, i.e. during the 
reception of a noise pulse, the cathode will become 
more positive than the anode and the diode current 
will cease, the audio input to V6B is then dis-
connected. 

26. The audio output of the amplifying unit 
(IF) Type 7112 is taken from the cathode circuit 
of the triode V6B. The resistor R34 provides bias 
for the valve whilst R34 and R35 together form the 
load. A cathode follower circuit was chosen for 
this position since its output is at low impedance 
and it covers a wide frequency range with very 
little distortion and phase shift. The output is taken 
via the blocking capacitor C54 to the amplifying 
unit (AF) Type 7113 and direct from the cathode 
for the DIP equipment where this is required. 

27. The detected signal across R28 and R30 
(para. 20) is also passed to the a.g.c. amplifier 
valve V9. D.C. coupling is employed here so that 
both the d.c. and the audio components of detec-
tion are present in the circuit. The audio signal is, 
however, removed by the smoothing circuit com-
prising the resistors R26 and R43 and the input 
capacitance of the valve. The valve input capacit-
ance is considerably increased by the capacitor C57 
between anode and grid, due to Miller effect. The 
Input capacitance becomes : — 

Cag (A + 1) µF in excess of normal 
where Cag = anode-grid capacity: and 

A = stage gain. 

28. The complete detector circuit is connected 
to the negative 48-volt supply and this potential is 
therefore present at the control grid of the a.g.c. 
amplifier V9. The cathode of V9 is connected to 
the negative potential side of R39 so that the stand-
ing bias for V9 is the voltage across R40 and RV1. 
The screen grid is connected to earth and it is  
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therefore positive with respect to the cathode by 
the amount of the volts drop across R39. The 
anode of V9 is taken to the h.t. supply via a large 
value anode load. The anode potential, with no 
input signal to the receiver, is arranged to be 
slightly positive with respect to earth. 

29. Upon receipt of a signal the control grid of 
V9 will become less negative, the anode current 
will increase and the anode voltage will be reduced 
and become negative with respect to earth. With 
the OFF-AGC-DF switch on the front panel of the 
receiver set in the AGC position, this negative 
potential is passed to the cathode of the a.g.c. gate 
valve, V6A. 

30. Bias for the 24 MHz amplifier and the first 
two 1.975 MHz amplifiers is obtained from a 
common bias line. The voltage on this line may 
be set by the RF GAIN control, which is situated on 
the front panel of the receiver. The a.g.c. will in-
crease this voltage when the a.g.c. gate diode V6A 
conducts, i.e. when the a.g.c. voltage (obtained 
from V9 anode) on the cathode of V6A is in 
excess of the voltage set by the RF GAIN control 
on the anode. 

31. The muting diode V 10A, when switched 
)N, is connected between the grid input of the 
audio amplifier stage V1 in the amplifier unit (AF) 
Type 7113 (para. 35) and earth. A bias voltage 
from the anode of the a.g.c. amplifier V9 is placed 
on the anode of V10A. This potential is positive 
with no signal input (para. 28), and the diode will 
conduct and reduce the noise input to the audio-
amplifier by approximately 20 dB. During the 
reception of a signal, however, the anode biac op 
the diode changes to negative and the diodc the-, 
has no effect on the audio input to the audio 
amplifier. 

32. From the foregoing it will be apparent that 
the control RV1 considerably affects the operat:on 
of the receiver. The a.g.c. delay and the muting is 
affected, since RV1 varies the bias on the a.g.c 
amplifier V9, and the detector current is also 
affected, since RV1 controls the current through 
R41 which provides the positive bias for the 
detector. 

33. In order to obtain the correct setting for 
RVI, a strong signal input should be obtained and 
the meter switch set to measure detector current 
(position 2). The RF GAIN control should be set to 
maximum and then RVI set so that the meter 
reads 67. No definite signal strength is specified 
here provided it is sufficient for a.g.c. to be pro-
duced: the receiver a.g.c. is capable of maintain-
ing the i.f. input to the detector within a few volts 
once the delay has been overcome. 

34. The gain of the i.f. stages is set by the 
RF GAIN control (5RV3). With no signal input, 
therefore, this control sets the noise level at the 
detector. Since this noise, if above a certain level, 
will render the muting circuit inoperative in the 



same way as would a signal (para. 31), the RF GAIN 

control should be reduced from its maximum 
setting until the noise output of the receiver is just 
muted. 

Amplifying unit (AF) Type 7113 

35. The audio output of the i.f. amplifying unit 
is passed to the amplifying unit (AF) Type 7113. 
From the circuit diagram (fig. 4) it can be seen 
that the audio input is applied to the grid of the 
cathode follower stage V 1 A via the high-pass filter 
Cl, C14, C2, C3, RI and R2. In the cathode circuit 
of VI A is a low pass filter C4, C6 and Ll ; thus the 
overall gain of the stage is confined to frequencies 
in the range 300 MHz to 3,500 MHz. 

36. Connected across the input to the cathode follo-
wer stage V i A is the muting diode (2V 10A) which is 
situated in the amplifying unit (IF) Type 7112. A cir-
cuit description of this stage is given in para. 31. 

37. The output of the cathode follower stage VIA is 
passed to the triode amplifier V1B. This amplifier has 
two outputs at different levels to feed the monitor 
amplifier and the line amplifier. 

38. The front panel of the receiver carries the 
LINE GAIN control (5RV7) and MONITOR GAIN 
control (5RV9). These are independent controls and 
set the amplitude of the audio input to line and moni-
tor amplifiers, respectively. 

39. The monitor amplifier output is transformer-
coupled, via a link panel to the telephone jack on the 
front panel and also to SKT21 at the rear of the re-
ceiver unit. The link panel is beneath the main chassis 
and may be set for an output impedance of 300-ohm or 
600-ohm with centre tap to earth. The monitor ampli-
fier can provide 2 W audio power. 

40. The line amplifier output is transformer-coupled 
to feed into 600-ohm 4 via a safety circuit (para. 
40A). ►  A centre tap to earth may be fitted if required 
at the link panel (para.39). The chassis assembly car-
ries a resistor network to attenuate the output when 
operating into GPO lines. 

40A To avoid a fault on T2 causing 270V to be app-
lied to the GPO lines, a safety circuit, of two 60mA 
fuses FS1, FS2 and four Zeners Z1 to Z4, is introduced 
into the amplifying unit (A.F.) Type 7113 by Mod.No. 
A3868/4. if a short circuit occurs between the primary 
and secondary of T2, 270V is applied to the safety cir-
cuit where the diodes conduct to chassis rupturing the 
fuses. ►  

41. A tertiary winding on T2 provides negative feed-
back to combat the effects of load variations. If the 
volume control is set so that 3.5V audio is being dev-
eloped across 1800-ohms, then it changes by no more 
than 1.5V if the load changes to 100-ohm. 

42. MR1 rectifies the output of the line amplifier for 
the meter when the meter switch is in position 4, which 
is used when setting LINE GAIN (5RV7). 

Drive unit radio Type 7353 
43. The first "local oscillator" signal for the 
receiver is provided by the drive unit radio Type  

7353. The circuit diagram (fig. 5) shows that the 
unit contains four stages, an oscillator multiplier, 
an amplifier, a doubler, and an output stage. 

44. Oscillator multiplier VI is controlled by a 
quartz crystal in a temperature-controlled oven, the 
crystal temperature being within ±1.5° C. of 75° C., 
regulated by the panel, electronic circuit (para. 62). 
The grid input circuit is adjusted (C4) during manu-
facture so that the crystal is operating into a 30 pF 
circuit. Valve changes may upset the setting of this 
circuit. 

45. The tuned circuit L3, C11 is tuned to a har-
monic of the crystal. At the lower end of the fre-
quency band the multiplication factor is three 
whilst at the upper end it is four. Certain crystals 
therefore may be used for two channels. It is 
important to note, however, that only crystals of 
close tolerance may be used for the higher mul-
tiplication factor. 

46. The amplifier stage V2 is inductance-capacity 
coupled to the third stage V3. This is a, doubler 
stage with inductance-capacity coupling to the 
output stage V4. The output frequency of the 
drive unit is therefore at six times, or eight times, 
the frequency of the crystal. 

47. The output of the drive unit is taken from a 
tapping on the inductance L11 which is part of the 
last tuned circuit. This is taken to the cathode 
circuit of the mixer stage (para. 12) in the amplify-
ing unit (RF) Type 7111. The mixer stage 
generates and uses the third harmonic of the drive 
unit output i.e. eighteen or twenty-four times the 
frequency of the crystal. 

48. Since the "local oscillator" signal is 24 MHz 
above that of the input signal, the crystal fre-
quency, for a given aerial input signal can be 
calculated as follows :- 

Crystal  _  Aerial input frequency + 24 MHz 
Frequency Multiplication factor (18 or 24) 

49. Where the aerial input frequency is between 
225 MHz and 293.9 MHz the multiplication factor 
is 18 and for aerial input frequencies between 294 
MHz and 399.9 MHz the multiplication factor is 
24. 

SO. The anode current of the output stage may 
be read on the front panel meter when the meter 
switch is placed in position 6. Other voltages and 
currents may he read by using the nine pole test 
plug (5PL27) (para. 61) 

51. The h.t. and 1.t. supplies to the valves in the 
drive unit are listed in Tables 1 and 2. The output 
valve V4 receives a standing negative grid bias 
which is obtained from the negative 48-volt supply. 
The crystal oven receives its power via the panel, 
electronic circuit (para. 62) from the 115V tappings 
on the mains transformer primary in the power unit 
Type 7352. 

Power unit Type 7352 
52. The power unit Type 7352 is mounted at the 
rear of the receiver unit Type 9096 and provides 
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all h.t., l.t. bias and relay voltages required by the 
receiver. The circuit diagram of the power unit 
is given in fig. 6. The power unit contains only 
one mains transformer, the primary of which can 
be set (in 10-V steps) to any voltage between 
200-V and 250-V and (in 5-V steps) to any voltage 
between 105-V and 130-V. The frequency of the 
supply should be between 45 Hz and 65 Hz. 

53. Connected to the 230-V tappings on the mains 
transformer is a bridge rectifier circuit; the d.c. output 
of this rectifier may be measured by the front panel 
meter when the meter switch is in position 7. Also 
taken from the primary of the transformer is a supply 
of 115-V for the crystal oven heater (para. 44 and 51) 

54. The mains transformer has four l.t. windings 
which supply valve heaters in different parts of the 
receiver; these are listed in Table 1. 

55. The main secondary winding has two outputs; 
57-0-57-V and 365-0-365-V. The former is recti-
fied by a full wave metal rectifier MR2 and pro-
vides the negative 48-V bias and relay supply. The 
latter is full-wave rectified by the two diodes Vl and 
V2 and provides h.t. for the receiver. 

56. The h.t. circuit is protected by a 250-mA 
fuse and controlled by the h.t. relay. The h.t. relay 
is energized by the negative 48-V supply when the 
h.t. switch on the front panel of the receiver is set 
to ON and the delay switch S1 has operated. The h.t. 
smoothing chokes are turned to the 100 Hz ripple 
voltage to ensure good smoothing. 

57. Three different h.t. voltages are obtained from 
the rectified 365-0-365-V winding, these are listed 
in Table 2. In addition, when the H.T. switch is set 
to OFF, an h.t. supply of 180 V nominal derived from 
resistors R18 and R19 is applied, via relay contacts 

TABLE 1 

Valve heater supplies 

Transformer 	Fig. 6 
	

Supply 
	

Supplies to 	 Unit 
Winding 	ref. 	 No. 

L.T.1 

L.T.2 

L.T.3 

a — b 
c — d 

3 	g — h 

4 	e — f  

V1, V2 	 Power unit 
All valves 	 Drive unit 
All valves 	 Amplifying unit (AF) 
Vl, V2 	 Amplifying unit (RF) 
Thermal delay 	 Power unit 
LT indicator lamp 	 Chassis assembly 
All valves 	 Amplifying unit (IF) 
V3 	 Amplifying unit (RF) 

1 
2 

HT2, to the valves in the amplifying unit (RF) Type 
7111; this serves to alleviate deterioration of the 
valves caused by prolonged standby conditions. 

58. 	The nine-pole test plug (5PL27) (para. 61) may 
be connected to the socket SKT18, the front panel 
meter will then read certain currents and voltages in 
the power unit. 

Chassis assembly Type 7354 

59. The chassis assembly Type 7354 provides a 
mounting for those sub-units of the receiver which 
have been described in the preceding paragraphs. 
The chassis assembly includes the front panel of 
the receiver and all the controls mounted thereon. 
The chassis assembly also contains the electrical 
interconnections between the sub-units except the 
r.f. coaxial connections. 

60. The circuit diagram of the chassis assembly 

TABLE 2 

Receiver h.t. supplies 

Supply No. Voltage Supplies to Unit 

H.T.1 
H.T.2 

4 H.T.3 

H.T. (STAB) 

270 
255 

f255  
1180 standby} 
150 

Anodes V2, V3 
All valves 
V3, V4 
Vl and screens of V2 and V3 

All valves 
V1, V2 

Amplifying unit (AF) 
Amplifying unit (IF) 
Drive unit radio 
Amplifying unit (AF) 

Amplifying unit (RF) 
Drive unit radio 



Type 7354 is given in fig. 7. Parts of the circuitry 
of the chassis assembly are shown dotted on the 
circuit diagrams of other sub-units. This has been 
done for simplicity and reference is made to the 
circuit description paragraphs of these sub-units. 

61. The front panel meter may be connected to 
certain parts of the circuit by the twelve-position 
meter switch. The first seven are permanent meter- 

ing positions, these are listed in Table 3, while the 
last five are taken to a nine-pole test plug at the 
end of an extension lead. This test plug should 
normally be fitted to the socket 6SKT 18 on the 
power unit Type 7352, but when required it may 
be fitted to the socket 4SKT14 on the drive unit 
radio Type 7353. The circuit positions metered 
in these units are listed in the tables on the 
appropriate circuit diagrams. 

TABLE 3 

Receiver unit Type 9096 — permanent metering 

Meter switch position 	 Circuit Meter F.S.D. 

1 First mixer cathode current (drive indication) 5 milliamp 
2 Detector current 200 microamp 
3 First i.f. cathode current (a.g.c. indication) 10 milliamp 
4 Line amplifier output 10-volt 
5 Second mixer cathode current 10 milliamp 
6 Drive unit output anode current 25 milliamp 
7 Mains supply 300-volt 

Panel, electronic circuit (fig. 8) 

62. The panel, electronic circuit (control module) 
provides control of the temperature within the crystal 
oven on the drive unit radio Type 7353 (para. 44). 
The module, bolted to a vertical bracket on top of 
the drive unit chassis, operates from the 115 V a.c. 
(para. 51 ) and protected by a 250 mA fuse 18FS1 on 
the module. 

63. The module comprises a thermistor resistance 
bridge feeding an operational amplifier, the output 
of which operates the gate of a thyristor. The re-
sistance bridge comprises 18R2, 18R3, 18R4, 18R5, 
18RV1 and 4TH1: 18RV1 functions as a temper-
ature presetting control and 4TH1 is a negative tem-
perature co-efficient sensing thermistor fitted inside 
the crystal oven. When the temperature is below the 
level preset by 18RV1, the bridge is unbalanced and 
a voltage fed to the differential input of the oper- 

ational amplifier 18IC1. The output from the amp-
plifier causes gate current to flow in thyristor 18CSR1 
via 18R6 and 18ZD2. This in turn causes the thy-
ristor to operate, applying 115 V to the heating ele-
ment of the oven. 

64. As the temperature increases, the resistance of 
the thermistor decreases, restoring the bridge to a 
balanced condition. The differential voltage applied 
to the operational amplifier falls to zero, causing the 
amplifier output to fall to below the breakdown volt-
age of 18ZD2 and thus the thyristor returns to its 
blocking condition. Because the amplifier output 
never falls completely to zero, ZD2 is included to 
prevent false switching of the thyristor. 18C2 and 
18C3 stabilize the amplifier against h.f. oscillation 
due to stray coupling from output to input. 18D5 
limits the differential voltage applied to the amp-
lifier when the oven is cold. 
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General 
1. The receiver Type R.7351 consists of the 
following items :— 

(I) Receiver unit Type 9096 

(2) Cover assembly 

(3) Cable assembly Type 9097  

(4) Front cover Type 1068 
(5) Two external connectors. 

2. The receiver unit and the cable assembly fit 
inside the cover assembly; the front cover then fits 
over the front panel of the receiver unit and 
provides protection for it (fig. I). The front cover 

"Zgat" 

Fig. 1. R.7351 with front cover fitted 



is held in place by four quick release fasteners. 
The external connectors are used for the mains 
input and audio output connections to the receiver. 

3. The receiver unit Type 9096 is held in the 
cover assembly by the locks of the side runners. 
These locks may be released by turning the handles 
(fig. 2) on the front panel outwards: the receiver 
unit can then be pulled forward on its runners. 
Four latches are also fitted as an additional fasten-
ing (para. 6 and 7). 

WARNING .. . 
Unless the cover assembly is securely bolted 
down, the weght of the receiver unit when it 
is pulled forward on the runners will cause 
the equipment to tall forwards. 

COVER ASSEMBLY 
4. The cover assembly (fig. 3) is an open-fronted 
steel case with two telescopic runners inside. The 
receiver unit fits on to these runners, it will then 
slide in and out of the cover assembly as required. 
The cover assembly, which measures 231 in. wide 
by 244 in. deep by 13) in. high and (with runners 
fitted) weighs approximately 51 lb, is common to 
all major units of the u.h.f. ground equipment 
with the exception of the air blower Type 7344. 

5. Since it is normal practice to mount up to five 
cover assemblies in one vertical stack of equip-
ment, each must be capable of supporting four 
further cover assemblies with their units fitted. 
This is possible since each cover assembly is fitted 
with four external vertical bars each with captive 
bolts. The bars of each equipment abut on those 
of the upper and lower equipments, and with the 

Fig. 2. R.7351 in open position 
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captive bolts tightened, a robust and stable stack 
of equipment is formed. A complete stack should 
be mounted on a plinth Type 7872 which in turn 
must be bolted to the floor. 

6. At each corner of the front frame of the cover 
assembly is fitted a latch which, with the receiver 
unit fitted in the cover assembly, engages with a 
plate on the receiver unit front panel to form a 
locking device. The latches of the earlier produc-
tion equipments were spring loaded in the fore-aft 
direction; it was found, however, that this allowed 
the unit a degree of "float" inside the cover 
assembly which in transit could cause damage. 
Latches of an improved design were fitted to later 
production equipments. These latches could be 
tightened by screwing up the hexagon-shaped head 
of the swivel bolt. For normal use, these should be 
slackened sufficiently to enable the latches to be 
operated by normal finger pressure. 

7. The rear of the cover assembly has an aperture 
which receives a recessed panel forming part of 
the cable assembly (para. 15). Tapped holes are 
provided on the inside left hand wall of the mains 
indicator lamp and gate switch bracket, which also 
forms part of the cable assembly. 

8. Carrying handles are fitted between the vertical 
bars at either side of the cover assembly. A cover 
front Type 1068, which is provided for use during 
transit or storage, may be fitted to the cover  

assembly by four quick release fasteners. The 
front covers, which are made of steel, measure, 
211 in. by 13 in. by 2 in. deep; when not in use they 
may be stacked with other front covers and placed 
on the top of the completed stack of equipments. 

Runners 
9. The telescopic side runners (fig. 4) permit the 
receiver unit to be withdrawn to its full length 
from the cover assembly (para. 4). Each runner 
comprises three main members; the inner and 
outer members have small wheels fitted, while the 
centre member has channels in which the wheels 
run. The outer members of the mechanism are 
bolted to the inside of the cover assembly, and 
the receiver unit fastens to the inner members by 
four captive bolts which pass through the front 
panel of the receiver unit. 

10. The holes for the bolts which hold the runners 
in the cover assembly are elongated, this allows a 
fore and aft adjustment of the mechanism to obtain 
a good fit for the receiver unit into the cover 
assembly. This adjustment is a coarse one and is 
set when the equipment leaves the manufacturer; 
a fine adjustment is provided at the ends of each 
runner (para. 14). 

11. Mounted on each of the inner runners is a 
spring-loaded rod which controls a locking device. 
At the forward end of the rod is an eccentric pin 
which engages with a steel-lined groove in the rear 

AIR BLOWING PORT 

Fig. 3. Cover assembly with cable assembly fitted 



of the locking handle (in the receiver unit front 
panel) so that angular rotation of the handle 
performs the locking and unlocking operations. 
The handle is tamed outwards through 90 degrees 
to free the unit; releasing the handle results in the 
unit being held in the closed, half way, or fully 
open positions as required. 

12. The two bolts which lock the receiver unit 
to the runners, at each side, pass through the front 
panel and locate in tapped bushes which are 
screwed to a projecting block at the end of the 
runner assembly. External threads on these bushes 
support hexagon adjusting nuts which may be 
positioned along the bushes to adjust the position 
of the front panel, relative to the cabinet, when 
the unit is pushed home. In this way, the front 
panel may be closely fitted to the sealing strip 
around the cabinet thus providing a moisture-proof 
seal at the panel edge. 

Removing and refitting the receiver unit 
13. To remove the receiver unit completely from 
the cover assembly, release the four bolts, two 
by each handle, and allow the receiver unit to 
slide forward to the extent of the slots in the 
runners (fig. 4). This additional movement allows 
access for the hand to remove the Mk. 4 "plugs at 
the rear of the receiver unit. Remove also the 
coaxial aerial and DF plugs from the sockets on 
the frame of the chassis assembly and the cables 
from the clip at the rear of the chassis assembly. 
The receiver unit can then be lifted complete from 
the cover assembly. 

14. When refitting a receiver unit to a cover 
assembly it may be found necessary to readjust the 
runner adjusting nuts and also the striker bolt 
which actuates the gate switch. Details of these 
adjustments are given in the Servicing Chapter 
(Part 2, Sect. 1, Chap. 2). 

Cable assembly Type 9097 
15. The cable assembly Type 9097 (fig. 5) flits 
inside the cover assembly (fig. 3). The cable 
assembly is mounted on the rear panel of the cover 
assembly, and carries the fixed plugs and sockets, 
the air blowing port, the cables, the gate switch 
and the neon warning lamp. A rear view of the 
cover assembly and circuit of the cable assembly 
is given in Part 1, Sect. 1, Chap. 5 of this 
publication. 

16. The gate switch, part of the cable assembly, 
removes the a.c. supply from the receiver unit when 
the receiver unit is pulled forward on its runners: 
the switch is operated by an adjustable striker bolt 
on the chassis assembly. The gate switch may be 
locked to the "on" position with the receiver unit 
out of the cabinet by pressing the spring-loaded 
knob at the top right hand side of the switch (fig. 
3) whilst holding the switch in the ` on" position. 
If the striker bolt is correctly adjusted the lock 
will automatically release when the receiver unit 
is again fitted into the cover assembly. 

17. A number of accessories, nuts, bolts, etc., are 
required when fitting a cable assembly to a cover 
assembly; these accessories are contained in a 
small bag which is supplied with the cable as-
sembly (fig. 5). Among the accessories are the 
components of the clamp which will hold the 
cables to the bottom of the cover assembly (fig. 
3). When fitting, it is important to ensure that the 
cables are clamped at the rubber sleeves and the 
word TOP, which is printed on the sleeve, is 
uppermost. These sleeves have been carefully 
positioned on the cables to ensure that the length 
of each cable and the orientation of the free plugs 
or sockets is such that when these plugs and 
sockets are correctly fitted to the sockets and plugs 
of the chassis assembly the cables will not be 
damaged by the movement, in and out, of the 
receiver unit on the runners. 

Fig. 4. Side runner of cover assembly 
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Fig. 5. Cable assembly Type 9097 

RECEIVER UNIT TYPE 9096 
18. The receiver unit is of sub--unit construction; 
the sub-units are : - 

(1) Chassis assembly Type 7354. 

(2) Amplifying unit (RF) Type 7111. 

(3) Amplifying unit (IF) Type 7112. 

(4) Amplifying unit (AF) Type 7113. 

(6) Panel, electronic circuit 5999-99-618-3280. 

(7) Power unit Type 7352. 

Chassis assembly Type 7354 
19. The chassis assembly (fig. 6 and 7) forms a 
mounting for the other sub-units of the receiver 
unit. It also carries the electrical connections 
between the sub-units except certain direct coaxial 
connections. 

20. The chassis assembly has a hinged top cover 
(fig. 2) which must be lifted in order to remove 
any sub-unit. The cover may be completely re-
moved by removing the hinging screws at the rear. 
This top cover plays an important part in streng-
thening the equipment and should always be re-
fitted, and the screws tightened, when servicing is 
completed. A number of spare fuses and three 
adjusting tools are held in clips inside the cover. 

21. The sub-units may be removed from the 
chassis assembly after releasing the green-ringed 
screws associated with each sub-unit. Care should 
be taken, when removing the amplifying unit 
(RF) Type 7111 and the drive unit radio Type 
7353 from the chassis assembly, to ensure that the 
tuning drive is undamaged where it couples to the 
slow motion drive. The two tuning controls should 
first be set so that the forked portion of the drive 
(fig. 8 and 15) is pointing downwards, the sub-unit 
can then be lifted out of the chassis assembly 
without damaging the drive. When fitting either 
of these two sub-units set the front panel tuning  

control so that the coupling pin is at its lowest 
point and set the fork of the tuning drive so that 
it is pointing downwards. Lower the sub-unit 
slowly on to the chassis assembly and ensure that 
the fork engages with the pin of the tuning drive. 

22. The chassis assembly is constructed from 
cadmium-plated steel with a base, two side frames 
and a rear panel. The base is stencilled to identify 
the locations of the various sub-units and is fitted 
with rivetted anchor nuts to receive the fixing 
screws of these sub-units. 

23. The front panel of the receiver, which is part 
of the chassis assembly, is bolted to the base and 
side frames. On the front panel are mounted the 
receiver controls, indicator lamps, meter, etc. The 
RF GAIN, LINE GAIN, controls and the OFF-AGC-DF 
switch are shielded by a hinged cover which locks 
by a single knurled screw. A list of meter readings 
associated with the built-in metering system is 
rivetted to the inside of the cover. 	Projecting 
pillars, in conjunction with the locking handles, 
prevent damage to the front panel components 
when the panel is placed face downwards on the 
test bench. 

24. The top side of the chassis assembly Type 
7354 is shown with all sub-units removed in fig. 6. 
The plugs and sockets on the chassis assembly 
which mate with the sockets and plugs respectively 
on the various sub-units are spring-loaded to 
prevent damage to the pins due to misalignment 
when fitting a sub-unit into the chassis assembly. 

25. On the underside of the chassis assembly 
(fig. 7) is mounted the a.f. output link panel 
(5LKA). By means of the soldered links on this 
link panel, the output impedance of the monitor 



Fig. 6. Chassis assembly Type 7354 top slew 

A F ATTENUATOR 

Fig. 7. Chassis assembly Type 7354 — underside view 
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amplifier may be set to 300-ohm or 600-ohm and 
the transformer centre-tap of both the line and 
monitor amplifiers may be earthed. 

26. Also mounted on the underside of the chassis 
assembly are the resistors R11,  R 13 and R14 
which form the attentuator network for the atten-
uated line output of the receiver. The inductances 
L1, L2 and L3 and the capacitors C3, C4 and C5 
are coniected in the power supplies to the ampli-
fying unit (IF) Type 7112. 

27. Access is provided, through a hole in the 
chassis assembly (fig. 7) to the inductance Lit of 
the amplifying unit (RF) Type 7111. 

28. Fitted to both sides, on the framework of the 
chassis assembly, are hooks by which the test set 
Type 7618 and/or a tray may be hung. The test 
set Type 7618 and the tray are described in Part 
2, Sect. 1, Chap. 1. 

Amplifying unit (RF) Type 7111 
29. A general view of the r.f. amplifying unit is 
given in fig. 8. This unit has four detachable covers 
fitted, three of these protect the butterfly tuning 
assemblies; these three covers have swivelling 
patch plates to permit insertion of a tuning wand 
during alignment procedure. The whole unit is 
finished in silver plating. Three green-ringed 
screws on the chassis hold the unit to the chassis 
assembly. 

WARNING , , , 
Care should be taken when handling the 
amplifying unit (RF) Type 7111 to ensure that 
the wiring of the unit and the settings of the 
stator and rotor plates is not disturbed. 	It  

should also be noted that removal of the 
covers over the butterfly tuning assemblies 
will entail re-alignment of the circuits. 

30. The amplifying unit (RF) Type 7111 (fig.9) 
contains three valves, all type CV354 disc sealed 
triodes, which are operating in "grounded grid" r.. 
amplifying circuits. These valves are specially 
constructed for operation at u.h.f.; the internal 
capacitances, electron transit time and noise factor 
have all been reduced to a mimimum. The external 
contacts to the electrodes of the valve are made 
over a wide area in order to reduce the self-
inductance of the leads. 

31. The valve holders (fig. I of Chap. 3) are in 
three main portions; at the base are the heater 
and cathode connections, around the valve is a 
tube carrying the grid contact, while the anode 
connection is made by means of a screwed clamp. 
The grid connection is at r.f. earth potential due 
to the capacitance existing between the base plate 
and the chassis, a d.c. connection is made for the 
bias supply to the valve. The anode connection is 
capacitively coupled to the tuned circuit, the 
capacity being formed by the support plates 
separated by a mica sheet, and d.c. coupled by a 
wire, which passes through the tube attached to 
the butterfly assembly, to the h.t. positive potential. 
At these frequencies the wire behaves as an r.f. 
choke. 

32. The method to be adopted for changing the 
valves and the precautions necessary are given in 
Volume 6 of this publication. 

33. The r.f. tuned circuits (fig. 1(a), Chap. 3) of 
this unit are of the semi-butterfly type. These 
circuits have integral inductance and capacitance 

Fig. 8. Amplifying unit (RF) Type 7111 - general view 



Fig. 9. Amplifying unit (RF) Type 7111 - top covers removed 

which vary together, their main advantage being 
the wide frequency range which this type of circuit 
covers whilst maintaining a high L/C ratio. The 
spindle coupling the rotors is of ceramic material 
which is liable to fracture if subjected to a sudden 
shock and, since the alignment of the r.f. tuned 
circuits (which is very critical) is effected by bend-
ing the rotor plates, extreme care should be 
exercised when handling the r.f. unit. 

34. The underside of the r.f. amplifying unit is 
shown with its screening cover removed in fig. 1 1. 
The chassis cross-members add to the rigidity of 
the structure as well as providing screened com-
partments for the different stages. The coupling 
capacitors C18 and C24 are separately screened 
by covers which are fastened by 6 B.A. screws to 
the longtitudinal cross member. It is important 
that these covers make a good electrical contact 
with the chassis base, otherwise the amplifier may  

be unstable. The unit contains a number of 
ceramic feed-through type decoupling capacitors 
which are liable to fracture if the unit is not 
handled with care. 

Amplifying unit (IF) Type 7112 
35. The IF amplifying unit chassis is illustrated 
in fig. 11 and 12. The chassis contains the valves, 
transformers, etc., associated with the if. stages, 
together with the a.g.c. delay setting potentiometer 
2RV1. Apertures in the tops of the screening 
cans allow insertion of the trimming tool, when 
aligning the i.f. stages. Tubes, with bayonet-end 
fittings, are soldered to the chassis and accom-
modate the various decoupling and bypass capaci-
tors. A plug-mounting crystal XL1 controls the 
frequency of the receiver second local oscillator. 

36. The chassis is folded from cadmium-plated 

Fig. 10. Amplifying unit (RF) Type 7111 underside view - cover removed 
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Fig. 11. Amplifying unit (IF) Type 7112 — general view 

steel and contains fibre=glass tag panels (fig. 12) 
which support the various components. A multi-
pole plug 2PL11 is mounted on a bracket in the 
corner of the chassis and completes the electrical 
connections to the main chassis assembly. Four 
green-painted captive screws are used to fit the unit 
in position. 

Amplifying unit (AF) Type 7113 

37. The (AF) amplifying unit (fig. 13 and 14) is a 
square-shaped chassis with the valves and trans-
formers of the a.f. amplifier circuit mounted on the 
top side. The underside contains fibre-glass tag 
panats on which are mounted the smaller com- 

ponents. Connections to the main chassis assembly 
circuits are made via a multi-pole plug assembly 
(3PL12). 

38. The chassis is constructed of cadmium-plated 
steel and is fitted with lifting handles, which also 
protect the components when the chassis is inverted 
on the test bench. Four green-ringed captive 
screws secure the unit when in position on the 
main chassis assembly. 

Drive unit radio Type 7353 

39. The drive unit radio Type 7353 (fig. 15) is 

Fig. 12. Amplifying unit (IF) Type 7112 — underside view 



Fig. 13. Amplifying unit (AF) Type 7113 - general view 

the "local oscillator" of the receiver. The tuning 
capacitors are mounted along one side of the top 
of the unit; a metal cover fits over them and acts 
as an electro-static screen. Two crystals may be 
fitted into the crystal oven which is shown open 
in fig. 17. One crystal is WORKING and the other 
(sPaRc) is kept at operating temperature ready for 
any subsequent frequency change. The crystals are 
held in place by a phosphor bronze clip; the inner 
aluminium cover of the oven has the heater 
winding wound around it; the electrical connections  

are made by a two-pole plug on one side of the cover. 
The outer cover, which is made of durestos and cork, 
acts as a heat insulator. The covers are held in place 
by a clip which is tightened in position by a knurled 
screw. 

40. 	The special orange-coloured 9-pole test socket 
(4SKT14) is fitted to the drive unit (fig. 16). By 
plugging into this socket the test plug (5PL27) a 

CI3 	C9 	R'3 
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Fig. 14. Amplifying unit (AF) Type 7113 - underside view 
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number of voltage and current readings may be taken 
using the meter and METER SWITCH on the front 
panel of the receiver. 

41. The panel, electronic circuit (para. 43) is secured 
by three 6 BA cheesehead screws and washers to a 
vertical bracket on the top of the drive unit chassis 
(fig. 16). Before removing the panel, the wiring con-
nections must be unsoldered from the six panel 
terminations. ►  

42. A view of the underside of the drive unit is 
given in fig. 17. The chassis of this unit is rather 
deep, but the walls, which are held in place by 6 B.A. 
screws, may be completely removed to allow access 
to the components under the chassis. 

Panel, electronic circuit 
43. The panel, electronic circuit, 5999-99-618-3280 
(control module), which controls the temperature 
within the crystal oven on the drive unit radio Type 
7353, comprises a printed circuit board on which a 
resistance bridge, amplifier and thyristor circuit are 
mounted (fig. 18). This panel is fitted on the top of 
the drive unit chassis (para. 41).►  

Power unit Type 7352 
44. The power unit Type 7352 (fig. 19) operates 
from the a.c. mains and provides all h.t., 1.t., bias 
and relay voltages for the receiver. The valves, 
rectifiers, transformers, chokes and large capaci-
tors are mounted on the top of the chassis and the 
smaller components underneath. 

45. The mains tapping panel is on the top side 
of the power unit; the appropriate taps may be 
selected by positioning two plugs; a wire clip holds 
the plugs in position. 

46. A fuse panel is mounted on the top of the 
inductor (6L2). These fuses are in the 1.t., h.t., and 
negative 48V supply to the receiver. An orange-
coloured 9-pole test socket (6SKT18) is provided 
for the same purpose as in the drive unit (para. 40). 

47. The underside of the power unit is shown in 
fig. 20. A number of components are mounted on 
the inside of a hinged flap which may be opened 
after releasing seven green-ringed screws. 

Fig. 15. Drive unit radio Type 7353—general view 
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Fig. 18. Panel, electronic circuit 5999-99-618-3280 

Fig. 17. Drive unit radio Type 7353—
underside view 

Fig. 16. Drive unit radio Type 7353—crystal oven 
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Fig. 19. Power unit Type 7352—top view 
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GENERAL 

1. The receiver Type R.7351 may be installed 
singly or with a number of other u.h.f. receivers 
Type R.7351 or Type R.7109. Although a single 
receiver may be operated while mounted on a table 
or bench, it is recommended that where two or 
more receivers are to be operated they should be 
installed as detailed in para. 3. With either method  

of mounting, the receivers should be securely 
bolted down to prevent them falling forward when 
withdrawn from the cover assembly. 

2. Two connectors are supplied with receiver 
Type R.7351. One of these connectors is for the 
a.c. mains input and the other is for the audio 
output of the receiver. Futher details of the con-
nectors are given in Table 1. 

TABLE 1 

Connector details 

Connector Type Ref. No. 	Pole Core 

f 	A Red 

B4/50F/R7 10HG / 89 	B Blue 

t 	C Green 

A Red 

B Blue 

C Black 
B23 / 40F /R2 10HG / 101 

D Green 

E White 

l 	F Yellow 

Function 

AC line 

AC neutral 

Earth 

E 

	
600-ohm line 

1 
	

300/600-ohm monitor 
~ 

600-ohm line (attenuated) 



3. The cover assembly of the ground u.h.t. 
equipments has been specially designed so that the 
eqiupments may be mounted one upon the other. 
The equipments may be bolted together using the 
captive bolts at the sides, and the complete stack 
should be mounted on, and bolted to, a mounting 
plinth Type 7872 (para. 5). 

4. When choosing the position in a building for 
installing a stack, or a number of stacks of re-
ceivers, it is necessary to take into account the safe 
weight that the floor of the building will support. 
The weights of the items involved are as fol-
lows: — 

Receiver Type R.7351 ... 1301b. 
Receiver Type R.7109 ... 	... 1601b. 
Mounting plinth Type 7872 ... 40 lb. 
Blower, air, Type 7344 ... 	... 1101b. 
12-24 channel remote control ... 170 lb. 

The weights given include the cover assemblies but 
exclude the connectors. 

Mounting plinth Type 7872 

5. The mounting plinth Type 7872 (Ref. No. 
10AJ/250) is illustrated in fig. 1. The mounting 
plinth should be securely bolted to the floor using  

i in. diameter rag bolts or similar; the dimensions 
of the fixing centres is given in fig. 2. A spirit level 
should be used to ensure that the stack will stand 
vertical on the mounting plinth; suitable packing 
pieces may be fitted over the bolts so that the 
mounting plinth is levelled. 

6. The mounting plinth contains a number of 
terminals and fuses which are accessible through 
the door at the front of the mounting plinth (fig. 1). 
The enclosed terminals on the extreme left-hand 
side are for the a.c. mains input. These terminals 
are connected via one of the two fuses to the 
mains output terminals; six mains outputs may be 
taken from each mounting plinth. The second fuse 
is carried as a spare. The soldering tags in the 
mounting plinth are for the audio connections to 
the receivers in the stack. 

7. The number of receivers in each stack is 
limited to four by the number of audio soldering 
tags in the mounting plinth. The two additional 
mains outputs may be used for the blower, air, 
Type 7344 (para. 8) and for the remote control 
equipment where these are required. The remote 
control equiment is described in A.P.116M-0501-1 
and is only required by the multi-channel receiver 
R.7109. 

Fig. 1. Mounting plinth Type 7872 - general view 
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Cooling 

4 8. The receiver Type R.7351 is capable of 
operation in ambient temperatures up to +10°C 
(50°F) without forced air cooling. When it is 
required to operate the receiver in, temperatures 
exceeding + 10°C, cooling must be provided from 
an external blower, air, Type 7344. 

9. The blower, air, Type 7344 has its own cover 
assembly which incorporates four captive bolts for 
mounting it on top of the stack of equipment. The 

5" 	cooling air flow from the blower is routed via a 
pipe to a port on the rear of the cover assembly 
of the receiver Type R.7351 (fig. 4). In order to 
ensure adequate cooling of the stack, there are 
certain accessories which must be employed. 
Descriptions of the blower and accessories, to-
gether with installation details, are given in Part 1, 
Sect. 2, Chap. 2. 

Power supplies 

10. The power consumption of the single channel 
receiver Type R.7351 is 160 watts and of the multi-
channel receiver Type R.7109 is 250 watts. The 
blower, air, Type 7344 (para. 8) requires 150 watts 
and the remote control equipment approx. 100 
watts. For each normal stack of any combination 
of receivers with a blower, all operating from the 
nominal 230-volt a.c. supply, one 15-amp power 
point will suffice. 

11. It is recommended that a second power point 
of 5-amp rating be available close to the u.h.f. 
equipment for such ancillary equipment as solder-
ing irons, air blowers (for cleaning) and test equip-
ment. 

Fig. 2. Mounting plinth fixing centres 

Aerials 

12. A description of the aerials and feeders to be 
used with the u.h.f. receivers is given in Part 1, 
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Fig. 4. Cover assembly - rear view 

Sect. 2, Chap. 1 of this publication. Uniradio 74 
cable should be used from the aerial to an aerial 
plug board mounted close to the stack. Uniradio 
67 should be used from the plug board to the re-
ceiver; the length of this cable should be kept to a 
minimum. 

13. The aerial plug board is essential in all in-
stallations since the noise generator, which is used 
for testing the receiver, makes connections at this 
point. The aerial plug board should be mounted 
no more than 6 ft. from the front panel of the re-
ceiver since one of the two leads of the noise 
generator connects to the aerial input lead and the 
other to the telephone output socket of the re-
ceiver. 

14. The types of plugs and sockets to be used  

on the uniradio 74 and 67 cable are given in Part 1, 
Sect. 2, Chap. 1 of this publication. 

PRELIMINARY SETTINGS 

15. Before making any connections to the re-
ceiver it is advisable to give the equipment a 
cursory inspection to ensure that all sub-units are 
undamaged, and that they are correctly fitted. En-
sure that all material used for packing is removed 
and that all inter-unit connections are made; the 
nine-pole test plug should be fitted to the socket on 
the power unit. 

16. Should it be found necessary, the receiver 
unit Type 9096 may be removed completely from 
the cover assembly. Details regarding the removal 
and refitting the receiver unit are given in Part 1, 
Sect. 1, Chap. 4 of this publication. 

RECEIVER TYPE R.7351 

Fig. 5. Cable assembly Type 9097 - circuit 
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Fig. 6. Mains link panel (6LKA) 

17. A cable assembly Type 9097 is fitted into the 
cover assembly; this cable assembly comprises 
part of the rear panel of the cover assembly and the 
plugs, sockets, connectors, gate switch and warning 
lamp which are all attached to it. A circuit dia-
gram of the cable assembly is given in fig. 5. 

18. The input voltage tappings for the mains 
transformer should be set to correspond with the 
voltage of the a.c. supply. The mains tapping panel 
(6LKA) is located on the power unit Type 7352 
at the rear of the receiver unit. This panel, which 
is illustrated in fig. 6, has two removable links; the 
links should be fitted to those sockets whose mark-
ings add up to the voltage of the supply. In the 
illustration the links are fitted for a supply of 240-
volt. A wire clip fits over the two links to hold 
them in place. 

19, Fuses for the power outputs are on a panel on 
the power unit while the MAIN input fuse is on the 
front panel of the receiver . Check all fuses for correct 
rating. The MAINS fuse should he 1 A where the 
supply is between 200 and 250V an 2A between 105 
and 130V. 

19A Check that the safety fuses 3FS1, 3FS2 in the 
amplifying unit (A.F.) Type 7113 are rated at 60mA, 
denoted by a black spot on the body. ►  

20. 	Underneath the chassis assembly of the receiver 
is audio output link panel 5 LKA (fig.7). By connecting 
tinned copper wire between tags the output of the  

monitor amplifier can be set to match into 300 or 600-
ohm. For a 300-ohm link I to 6 and 2 to 8; for a 600-
ohm, link 1 to 5 and 2 to 7. iThe centre tap of the 
line amplifier output can be earthed by a similar link 
soldered between tags 4 and 10 of the link panel; this 
centre tap is not normally required where the receiver 
is to feed into GPO lines. The centre tap of the monitor 
amplifier output must be permanently earthed by sol-
dering a link between tags 3 and 9 of the link panel. ►  

CONNECTING UP 

21. The mounting plinth should be bolted into 
position (para. 5) and the rear panel removed to 
provide access. Remove the fuses and fit wire 
having a fusing value of 15-amp, i.e. 30 S.W.G. 
tinned copper wire; do not refit the fuses at this 
stage. The mains and audio cables for the equip-
ments which will form the stack should be passed 
through the cable clamp on the mounting plinth 
(fig. 1). The length of cable required outside the 
mounting plinth should be estimated and the spare 
cable coiled inside the plinth, do not tighten the 
cable clamp at this stage as it may be necessary to 
alter the lengths slightly. 

22. Pass the open ends of the mains cables under 
the terminal panel and make connections to the 
mains terminals in the mounting plinth (fig. 1). 
The bottom row of terminals should be used for 
the earth core (green), the middle row for the 
neutral core (blue) and the top row for the line 
core (red). 

23. Pass the audio cables under the tag panel 
and through the cleats. Strip sufficient of the outer 
coverings from the cables and connect the cores to 
the tags on the tag panel. The earth braiding on 
each of the cores should be soldered to the appro-
priate earth tag, i.e. the one adjacent. The braiding 
pigtail should be kept as short as possible to avoid 
the risk of the live audio tags being shorted to 
earth. 

24. To ease servicing, and for the sake of unifor-
mity, the cores of the audio connector should be 

Fig. 7. AF output link panel (SLKA) 



soldered to the tags having the same code letters as 
the poles of the plug at the other end of the con-
nector; these are given in Table 1. Every core 
should be soldered to a tag even though it may not 
be required for use, since all cores are live. 

25. Complete all connections for the equipments 
to be placed in the stack and make the external 
mains and audio connections for the equipment. if 
the audio output of a receiver is to feed into GPO 
lines, then the attenuated 600-ohm output (E and 
F) should be used. For local operation into a loud-
speaker the monitor output (C and D) should be 
used. For feeding a large number of telephones 
the line output (A and B) should be used. 

26. Make a connection from the extra earth 
terminal on the terminal panel to the combined 
earth system of the station; use heavy gauge copper 
wire. Fit the rear panel to the mounting plinth 
but do not tighten the screws at this stage. 

STACKING THE EQUIPMENTS 

27. It is to be recommended that each piece of 
equipment is individually tested either immediately 
before or as it is mounted in the stack, this will 
obviate the necessity of removing serviceable 
equipment in order to change an unserviceable 
piece. In climates where an external air blower 
is normally necessary, the testing time should be 
kept to a minimum. 

28. A multi-channel receiver Type R.7109 
together with its remote control equipment may be 
mounted in the same stack with single channel re-
ceivers Type R.7351. The remote control equip-
ment should be mounted immediately beneath the 
receiver it is to control. The blower, air, Type 
7344, where required, should be fitted at the top of 
a stack; details of the capabilities of the blower 
are given in Part 1, Sect. 2, Chap. 2 of this 
publication. 

29. Mount the eqiupments on to the mounting 
plinth and bolt them securely together using the 
four captive bolts at the sides of the cover assem-
blies. Ensure that the MAINS switch on the front 
panel of the equipment is set to OFF and also that 
the mains input to the mounting plinth is off, then 
fit the mains and audio connectors to the rear of 
the equipments and the fuses to the mounting 
plinth. 

30. After the mounting and stacking is com-
pleted, the cables at the rear of the stack should 
be grouped together at the left-hand side of the 
equipment viewed from the rear and laced with 
plastic cord. The length should be adjusted 
correctly and the cable clamp at the rear of the 
mounting plinth tightened. The screws holding the 
rear panel of the mounting plinth and the front 
door should also be tightened. 

THE PRE-SET CONTROLS 

31. Pull the receiver unit forward on its runners 
and ensure that the mains indicator lamp inside 
the cover assembly is illuminated. Set the gate  

switch to "on" and lock it in position by pressing 
the small round knob on the side of the switch. 

WARNING .. . 
Care should be taken when operating 
the receiver while it is not locked 
within the cover assembly to ensure 
that personal contact is not made 
with any of the high voltage points 
on the chassis. 

32. Ensure that the MAINS lamp on the front of 
the receiver is illuminated and set the MAINS switch 
to ON; the LT indicator lamp should become 
illuminated. 

33. Set the METER SWITCH to position 7 (mains 
metering) and ensure that the meter reading is be-
tween 72 and 80. If the meter reading is outside 
these limits, switch off the MAINS switch im-
mediately, check the settings of the transformer 
tappings (para. 18) and, if necessary, the voltage 
of the supply. 

34. Set the HT switch, on the front panel of the 
receiver, to ON. The power unit contains a h.t. 
delay circuit which is set in operation by the MAINS 
switch, the h.t. will not be present until the delay 
time has expired; the HT indicator lamp will only 
be illuminated when the h.t. is on. 

35. Ensure that the nine-pole test plug is fitted 
to the power unit and set the METER SWITCH to 
position 9 (negative 48-volt); a meter reading of 
48 should be obtained. If this reading is not ob-
tained, locate and unlock the screwdriver control 
6RV7 on the top of the power unit, and adjust it 
for a reading of 48 on the front panel meter. Lock 
the control. 

36. Tune the receiver to a frequency about the 
middle of the range, i.e., 310 MHz instructions 
for tuning the receiver are given in Part 1, Sect. 1, 
Chap. 2 of this publication. 

37. Obtain a strong signal input to the receiver, 
i.e., a signal sufficient to produce a dip of 20 divi-
sions with the METER SWITCH in position 3. Set the 
METER SWITCH to position 2, a meter reading of 66 
should be obtained. If this reading is not obtained, 
locate the screwdriver adjusted control 2RV1 on 
the amplifying unit (IF) Type 7112 and adjust it to 
obtain a meter reading of 66. Lock the control. 

38. Tone modulate the incoming signal to a depth 
of 90 per cent and ensure that the receiver is feed-
ing into its normal a.f. load. With the METER 
SWITCH at position 4 a meter reading of 40 should 
be obtained. If this reading is not obtained unlock 
the LINE GAIN control on the front panel of the 
receiver and adjust it to obtain a meter reading of 
40. Lock the control. 

39. Set up the receiver to the frequency on which 
it is required to operate. 
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Metering 

40. Having verified the correct overall functioning 
of the receiver, a full metering check should be 
implemented using the internal metering system of 
the receiver; all readings obtained should be re-
corded in order that comparison can be made with 
any subsequent readings when it is required to 
establish serviceability. A metering label is pro-
vided in the cover over the LINE GAIN, RF GAIN and  

AGC-OFF-DF controls on the receiver front panel; 
this label has a blank column in which the readings 
obtained should be entered. It should be appreci-
ated that certain readings will vary according to 
the frequency of the receiver; it is abvisable to 
record the frequency in order that subsequent 
comparisons of readings can be made at the same 
frequency. Further details of metering are given 
in Part 2, Sect. 1, Chap. 2. 
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Aerial unit design 41 
1. The aerial unit design 41 (used in aerial 
Outfit AJE) (fig. 1) is a u.h.f. aerial suitable for 
either ship or shore installations. It covers the 
complete u.h.f. band, 225 Mc/s to 400 Mc/s, and 
may be used with either one receiver, one trans-
mitter, one transmitter-receiver, or a number of 
transmitters or receivers grouped for a common 
aerial working system. 

2. The main design features of the aerial are: 
operation over a wide frequency band, omni-
directional radiation in the horizontal plane, good 
impedance match into a coaxial line without the 
need for any matching or balun arrangement, and 
light weight. The aerial unit weighs only 84 lb. 

3. Electrically the aerial may be described as a 
bi-conical monopole with a counter-poise skirt 
arrangement. The semi-perimeter length of the 
aerial is approximately one wavelength at the mid-
band frequency : the semi-perimeter length in-
cludes the horizontal free length between the skirt 
and the adjacent point on the vertical axis. This  

configuration was found, after extensive experi-
mental investigation, to be the most suitable for 
the features outlined in para. 2. 

4. The aerial may be mounted upright (as in 
fig. 1) or it may be completely inverted. In either 
of these positions it will radiate or receive radio 
waves which are essentially vertically polarized; 
and have a free space radiation pattern in the 
vertical plane consisting of a single lobe with its 
maximum at right-angles to the axis of the aerial. 

5. The aerial may be mounted on the top of a 
pole mast or on a gibbet or spur projecting from a 
mast. In exceptional circumstances, two aerials, 
one upright and the other inverted beneath it, 
may be mounted on a single gibbet. 

Aerial installations 
6. Since lattice masts are usually sited at R.A.F. 
transmitting and receiving stations, the aerial units 
will normally be mounted on a gibbet projecting 
from the mast. Fig. 2 shows the method of single 
and double mounting of the aerial. , 



Fig. 1. Aerial unit design 41- general view 

Aerial plug board 
7. An aerial plug board (fig. 3) is recommended 
for use with the u.h.f. ground equipment; it should 
be mounted near the equipment. The plug board 
consists of a bracket Type 606 (Ref. No. 
10AR /2396) into which the plugs at the end of the 
aerial cable may be clamped. The main body of the 
plug board is manufactured from hardwood, it 
should be screwed to the wall or other suitable 
support. The plugs UG708/U (para 8) fit into the 
recessed holes in the bracket and are clamped in 
place by a clamping strip. This clamping strip 
consists of a strip of mild steel backed by a 
leather cushion. The clamping strip is held in place 
by five mild steel coach bolts. 

Aerial feeders 
8. Cable uniradio 74 should be used between the 
aerial and the aerial plug board. A socket, electrical 
(Ref. No. 5935-99-911-6893) should be fitted to the 
aerial end of the uniradio 74 to mate with the plug 
at the base of the aerial. At the plug board end 
a Type C plug, electrical UG708/U (Ref. No. 
5935-99-911-6860) should be fitted to the uniradio 
74. 

9. Cable uniradio 67 should be used between the 
aerial plug board and the receiver; the length of 
this cable should be kept to a minimum. A Type C 
socket electrical UG572/U (Ref. No. 5935-99-911-
6861) should be fitted to the aerial plug board end 
of the uniradio 67 and a socket electrical SR4G 
fitted to the receiver end. The socket electrical 
SR4G consists of : - 

(1) Socket male free - 0560044 
(2) Sleeves inner - 0970145 
(3) Sleeves, outer - 0970146 
(4) Nuts union - 0970113 

Details regarding the fitting of the plugs and 
sockets to the coaxial cable are given in para. 10 
to 19 and fig. 4 and 5. 

Fitting the plugs and sockets to the coaxial cable 
10. The socket electrical 5935-99-911-6893 (fig. 
4) is designed to fit on to uniradio 74 cable and 
mate with the plug at the base of the aerial unit. 
The component parts of the socket are shown at 
(a) of fig. 4. All screw threads of the socket should 
be greased with G.P. grease spec. CS.881 (Ref. No. 
34D/169) before assembly. 

11. The end of the uniradio 74 cable should be 
prepared to the dimensions shown in (b) of fig. 4. 
Loosen the 4 B.A. screws of the clamp then pass 
the clamp nut, metal washer, rubber sealing washer 
and taper washer over the cable in that order. The 
socket should then be soldered to the inner con-
ductor ((c) of fig. 4). 

12. Ensure that the "0" ring seal is fitted to the 
socket body, then fit the socket body on to the 
cable braid over the taper portion (d) of fig. 4. 
Fit the two split insulators to the socket, close to 
the ridge on the socket, then bring up the socket 
body to clamp them in place. 

13. Fit the taper washer over the metal braiding 
and bring up the rubber sealing washer, the metal 
washer and the clamp nut. Tighten the clamp nut 
on to the socket body ensuring that the split in-
sulators remain in place. 

14. Fit the plain insulator to the socket, then 
pass the socket housing through the coupling nut 
and screw it on to the socket body; tighten, using 
spanners. Ensure that the clamp nut is quite tight, 
then screw up the two 4 B.A. screws to clamp the 
cable. 

15. The Type C plugs and sockets used at the 
aerial plug board (fig. 3) have bayonet type 
couplings. These plugs and sockets have been 
chosen since the noise generator CT207 makes 
connection at this point and quick action, together 
with mechanical durability is essential. The plug. 
UG708/U (Ref. No. 10H/9116860) fits on the 
uniradio 74 cable which goes to the aerial, the 
socket UG572/U (Ref. No. 10H/9116861) fits on 
the uniradio 67 cable which goes to the receiver. 

16. The component parts of the Type C plug and 
socket, and the method of assembly, are shown in 
fig. 5. The end of the cable should first be pre-
pared as shown at (b) of fig. 5 and the braid of the 
outer conductor combed out and tapered inwards 
as at (c) of fig. 5. 

17. Place the nut and gasket over the cable 
( (c) of fig. 5) and fit the clamp portion of the plug 
or socket over the braid on to the outer covering 
of the cable ( (d) of fig. 5). 
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Fig. 2. Methods of mounting aerial on mast 

Fig. 3. Aerial plug board 
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18. When the clamp is in place, fan out the wires 
of the braid, trim to length and fold them back 
smoothly on to the clamp ((d' of fig. 5). The ex-
posed portions of the inner conductor and poly-
thene insulator of the cable should then be trimmed 
to the dimensions shown at ( (d) of fig. 5) the con-
tact can then be soldered to the inner conductor. 

19. Bring up the gasket and ensure that the 
sharp edge of the clamp enters the groove of the 
gasket. Fit the Ix dy of the plug (or socket) and 
screw up the nut. if assembled correctly, the end of 
the contact in the plug will be flush with the insu-
lator, while the end of the contact in the socket will 
be recessed approximately 0.010 in. Finally, the 
nut should be tightened sufficiently to split the 
gasket and ensure good contact between the nut 
and the clamp. 

Mounting the aerial 
20. For ground station installation where a 
lattice mast is in position, the aerial unit design 41 
can be mounted on an aerial support Type 110 
(Ref. No. 10B/18587) which may be clamped to 
the mast (fig. 2). If the mast also carries AS.505 
aerials, the aerial units design 41 should be 
mounted between them at about 43 ft. above 
ground level. 

21. One lattice mast can thus accommodate 
four upright mounted aerial units design 41. In 
circumstances where more than four aerials are 
required, then two can be mounted on a single 
gibbet, the second inverted beneath the first. It is 
important, however, that the drain holes in the 
inverted aerial unit are enlarged as shown in detail 
in fig. 6. 

22. The aerial unit design 41 is secured to the 
metal plate of the aerial support Type 110 by six 

in. B.S.W. bolts fitted with nuts and spring 
washers. The complete assembly is clamped to  

the upright of the mast by two U-bolts and clamp 
angles which are supplied with the aerial support. 
It should be noted that the two U-bolts and clamp 
angles are not identical, their widths being slightly 
different. The reason for this is that the arm and 
brace do not meet the upright of the mast at the 
same angle; the wider of the two should be used at 
the top. 

23. In order to prevent the assembly slipping 
from between the clamps owing to subsequent 
shrinkage of the wood or otherwise, a double-sided 
2 in. Bulldog connector (also supplied with the 
aerial support) should be fitted between the two 
pieces of timber at each clamping point. These 
connectors are circular pieces of metal with ser-
rated faces, when clamped between the pieces of 
timber they bite in and prevent slipping. 

24. After the assembly, the uniradio 74 cable 
should be fastened to the mast using rubber 
"P" clips (Ref. No. 28E/14060) and wood screws 
No. 10 x 8  in. (Ref. No. 28S/2659). These clips 
should be spaced at approximately 2 ft. intervals. 

Double mounting of aerials 
25. In those special circumstances where more 
aerials are required than can be mounted singly, 
it will be necessary to mount two aerials on each 
support bracket Type 110. A number of additional 
items will be required and these will have to be 
manufactured locally. 

26. The materials required to manufacture the 
additional items are listed in Table 1. These 
materials should be manufactured into the items 
shown in fig. 7 and assembled on to the aerial 
support Type 110 as shown in fig. 6. 

27. The two pieces of timber (item 1 of Table 1) 
are required to make packing pieces which should 
be fitted as shown in fig. 6. The timber should be 

TABLE 1 

Additional materials required for double aerial mounting 

Item Ref. No. 	 Nomenclature 	 Quantity 

1 	31B/99 
21 
3 30C/2837 
4J 
5 30A/378 

6 29A/1249 
7 29C/3931 

8 	29A / 727 

9 29A/1247 
10 	29C/ 3929 
11 	29B/3638 
12 	29A/ 1245 
13 29C/3875  

Timber 4 in. x 4 in. 
18 in. x 24 in. 

14 s.w.g. sheet steel 	8 in. x 162 in. 
l ā  in. x 92 in. 

Hexagon steel bar 0.920 in. A/F 

Nuts steel, plain 2  in. B.S.W. 
Washers, spring steel, 2  in. 

Bolts, hexagon head, steel $ in. B.S.W. 
x 14 in. 

Nuts, hexagon, steel, plain in. B.S.W. 
Washers, spring steel, s  in. 
Screw, hexagon head, steel ā  in. B.S.W. 
Nuts, hexagon, steel, plain 4  in. B.S.W. 
Washers, spring, single, steel, ā  in. 
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finished to size 3 in. x 3 in. x 12 in. and pressure 
mpregnated with Salts, wood preserving (Celcure) 
o specification C.S.2584. 

t8. The aerial mounting bracket consists of two 
)ieces of 14 s.w.g. mild steel (items 2 and 3 of 
rable 1). One piece is for the plate portion, while 
he other is for the flange; the two should be 
shaped, drilled and welded together as shown in 
1g. 7. It will be noticed that the aerial is mounted 
lightly off centre; this is important for double 
nounting in order to prevent fouling of the cables 
tnd allowing access for fitting the socket. 

:9. Three straps of mild steel (item 4 of Table 1) 
ire required to add strength to the assembly. These 
,hould be manufactured to the dimensions shown 
n fig. 7. The straps are secured in position by the 
ix bolts, nuts and washers (item 11, 12 and 13 of 
gable 1). 

10. The four bolts securing the mounting 
)rackets to the wooden support are required to be 
1 in. long for double aerial mounting. Since these 
nay not be available directly from stores, it will be  

necessary to manufacture them. The material re-
quired is steel hexagon bar (item 5 of Table 1), 
these should be manufactured to the dimensions 
given in fig. 7. 

31. All manufactured mild steel items, including 
the bolts (para. 30) must be galvanized to speci-
fication B.S. 729 after manufacture. 

32. After assembly the four nuts and bolts 
holding the mounting brackets to the support 
bracket, and the six nuts and bolts holding the 
aerial unit design 41 to the mounting bracket 
should be painted, first with one coat primer to 
DEF.1035 and then with two coats finishing to 
CS.2308. Tint 633 (blue grey) on BS.381C should 
be used. 

British/American interconnections 
33. Where it is required to operate the British 
u.h.f. equipment using the American aerials, or 
vice versa, it will be necessary to make an adapter. 
The items required and the arrangement is shown 
in fig. 8. 
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Chapter 2 
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BLOWER, AIR, TYPE 7344 
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Introduction 

1. The blower, air, Type 7344 (fig. 1) provides a 
flow of air for cooling the receiver Type R.7351 

when it is to be operated in ambient temperatures 
greater than 10°C (50°F) but not exceeding 
+55°C (131°F) 

Fig. 1. Blower, air, Type 7344 
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2. The blower operates from a.c. mains supplies 
of either 105V to 130V or 200V to 250V at 45 c/s 
to 65 c/s (single phase); the power consumption 
is approximately 155 watts. 

3. The overall dimensions of the equipment are 
234 in. wide, 24 in. deep and 134 in. high; the 
weight is approximately 1101b. 

4. The blower, air, Type 7344 consists of the 
following major items : - 

(1) Cover assembly, Ref. No. 10AP/236. 

(2) Cover, front, Type 1068, Ref. No. 
10AP / 299. 

(3) Fan assembly Type 9672, Ref. No. 
10K/19472. 

(4) Connector Type B4/50F/R9, Ref. No. 
10HG / 103. 

Cover assembly 

5. The cover assembly (fig. 2) serves as a cabinet 
and measures (overall) 234 in. wide, 24 in. deep 
and 134 in. high; a carrying handle is provided 
at each side. At each of the four lower corners 
is a captive bolt for securing the cabinet on top  

of the uppermost cabinet of a stack of equipment. 
The interior of the cabinet is fitted with two fixed 
runners for supporting the fan assembly Type 
9672 (para. 9); also included is an internal 
connector for coupling the fan assembly to the 
external mains supply via a plug at the rear of 
the cabinet. The front face of the cabinet 
incorporates four spring-loaded latches for securing 
the fan assembly into the cabinet. 

6. At the rear of the cabinet (fig. 3) are four 
outlet apertures for the flow of air from the fan 
to the equipments which are to be blown. Hinged 
covers are provided to close the apertures against 
dust etc. when the equipment is in storage or 
transit; these covers are secured by captive bolts 
and associated knurled nuts. 

7. To remove the fan assembly Type 9672 from 
the cabinet (fig. 2) release the four spring-loaded 
latches on the front of the cabinet and then, by 
pulling on the fixed front panel handles, withdraw 
the fan assembly against the spring-loaded runner 
catches. Uncouple the internal connector from 
the plug on the right-hand side-frame of the fan 
assembly. Raise the runner catches and remove 
the assembly from the cabinet. Fitting the fan 
assembly is the reverse of the removal procedure 
except that the runner catches are chamfered so 
that they lift automatically as the fan assembly 
is pushed on to the runners. 

Fig. 2. Cover assemble and fan assembly Type 9672 
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Fig. 3. Blower, air, "lv pe 7344 — rear 

Cover, front, Type 1068 

8. The cover, front, Type 1068 (Part 1, Sect. 1, 
Chap. 4, fig. 1) is made of steel and measures 
(overall) 21) in. wide, 13 in. high and 2 in. deep; 
it can be secured to the front of the cabinet by 
four quick-release fasteners. The purpose of the 
cover is to protect the equipment from dust or 
damage during storage or transit. Since the air 
inlet filter is on the front of the fan assembly Type 
9672, it is essential to ensure that the front cover 
is removed while the blower, air, Type 7344 is in 
use. 

Fan assembly Type 9672 

9. The fan assembly Type 9672 incorporates the 
main chassis, air filter, fan Type 9685 and 
associated circuit components; the fan assembly is 
illustrated in fig. 4 while a circuit diagram is 
included in fig. 5. 

10. The fan Type 9685 is an axial flow unit 
capable of delivering 275 cubic feet of air per 
minute as measured against the pressure of a 
one inch static water gauge. The impellers are 
driven by an induction motor at a nominal speed 
of 2800 rev /min. The motor operates from 230V 
a.c. mains at 45 c / s to 65 c / s (single phase). To 
provide the necessary phase difference for the  

currents flowing in the two field windings of the 
motor, the supply for one winding is fed via 
capacitor Cl. 

11. The mains supply is fed from the mounting 
plinth Type 7872 via the external connector 
(para. 4(4)) to the plug PL1 at the rear of the 
blower cabinet and then via the internal connector 
to PL2 on the right-hand side-frame of the fan 
assembly Type 9672. From this plug it is fed 
through the MAINS ON/OFF switch and fuse, on the 
front panel of the fan assembly, and then via a 
mains tapping panel to the mains transformer Tl. 
Also located on the front panel is a mains 
indicating neon lamp 1LP1 which, with its series 
limiting resistor R1, is connected across the mains 
input supply. 

12. The mains transformer T1 is an auto-trans-
former which supplies 230V a.c. to the fan Type 
9685 (para. 10). The transformer is tapped to 
permit operation of the equipment from a.c. mains 
supplies in the range 105V to 130V in 5V 
increments, or from 200V to 250V in lOV in-
crements. The appropriate tappings are selected 
by means of two link plugs on the mains tapping 
panel LKA at the rear of the fan assembly. It is 
essential to ensure that the tappings are correctly 
set to the local a.c. mains supply before applying 
power to the equipment. 
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13. When the blower, air, Type 7344 is operating 
from an a.c. mains supply in the range 
200V to 250V, the fuse FSl should be IA 
(5920-99-911-8319); when the supply is in the 
range 105V to 130V the fuse should be 2A 
(5920-99-911-8320). 

14. The air filter is fitted into a recess on the 
front panel of the fan assembly and is held in 
position by a retaining frame (fig. 2) which is 
secured to the front panel by six captive screws. 

Accessories 

15. A number of accessories are available for 
use in conjunction with the blower, air, Type 
7344; all of these accessories are listed in Table 1 
although certain items are not used in connection 
with the equipments which are the subject of this 
air publication (see "further details"). The 
accessories required will depend upon the stack 
arrangement of the equipment (para. 21); all 
requirements must be obtained separately. 

TABLE 1 

Accessories 

Ref. No. 	 Nomenclature 
	

Further 
details 

	

10D/19818 	Panel, blanking, Type 7990 

	

1OD/22505 	Panel, blanking, Type 9240 

	

10AQ / 194 
	

Pipe, air cooling (54 in. long) 

	

10AQ / 195 
	

Pipe, air cooling (404 in. long) 

	

I OAQ / 196 
	

Pipe, air cooling (264 in. long) 

	

IOAQ / 197 
	

Pipe, air cooling (124 in. long) 

	

4130-99-194-8981 
	

Filter, air conditioning 

	

5820-99-194-8982 
	

Cover, exhaust aperture 

	

5820-99-194-8983 
	

Cover, exhaust aperture 

	

5820-99-194-8984 
	

Cover, exhaust aperture 

	

5820-99-194-8985 
	

Cover, exhaust aperture 

Para. 16 

Para. 17 

Para. 18 

I Para. 19 

Panels, blanking 

16. The panel, blanking, Type 7990 is used on 
the receiver Type R.7109 and the panel, blanking, 
Type 9240 is used on the transmitter Type T.7096; 
these panels are described and illustrated in 
A.P.116E-0253-1 and in A.P.116E-0731-1. 

Pipes, air (waling 

17. The air pipes (fig. 6) are manufactured to  

four different lengths (Table 1), the quantity and 
lengths required being determined by the stack 
arrangement of the equipment with which the 
blower is to be used (para. 21). Each pipe is a 
U-shaped tube constructed from a length of wire 
re-inforced Flexatex with a 3 in. diameter metal 
outlet secured to each' end, by metal circlips, to 
form the open ends of the U. One end of each 
tube fits into an air outlet aperture at the rear of 
the blower, air, Type 7344 and the other end into 
a similar aperture at the rear of the equipment 
to be blown. 

Fig. 6. Pipes. air cooling 
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Fig. 7. Filter, air conditioning and covers, exhaust aperture 

Filter, air conditioning 

18. The filter, air conditioning, 4130-99-194-8981 
(fig. 7) comprises a metal gauze tube to which is 
fitted an end cap; these are coupled to a metal 
tube by three metal straps to form an assembly 
which has a diameter of 3in. and is 35/s in. long. 
Up to three of these filters may be required for 
fitting to the unused outlet apertures of the blower, 
air, Type 7344 (para. 25). 

Covers, exhaust aperture 

19. When an equipment is to be cooled by the 
blower, air, Type 7344, a special exhaust cover 
must be fitted to the front panel of that equipment. 
There are four covers (fig. 7) which are as follows:- 

(1) The cover, exhaust aperture, 5820-99-
194-8982 comprises a metal frame to which is 
soldered a U-section metal gauze screen; the 
latter is internally supported by three metal 
plates, one at each end and one at the centre. 
The dimensions are 23/8 in. high, 315/16 in. long 
and 15/sin. deep. The cover is designed for 
fitting to the transmitter unit Type 7703 of 
transmitter Type T.7096 (A.P.116E-0253-1) 
and to the receiver Type R.7109 (A.P.116E-
0730-1). 

(2) The cover, exhaust aperture, 5820-99-
194-8983 is similar in construction to that 
described in sub-para. (1) except that the 
gauze screen is supported by four plates and 
the dimensions are 3 in. high, 5 in. wide and 
1'/s in. deep. The cover is used on the receiver 
Type R.7351 (para. 24). 

(3) The construction of the cover, exhaust 
aperture, 5820-99-194-8984 is also similar to 
that described in sub-para. (1) but this cover 
is fitted with two separate gauze screens, 
each supported by three plates, and the overall 
dimensions are 113/16  in. high, 8in wide and 
13/16 in. deep. The cover is used on the 
transmitter Type T.7355 (A.P.116E-0252-1). 

(4) The cover, exhaust aperture, 5820-99- 
194-8985 is constructed similarly to 	that 
described in sub-para. (2) but with dimensions 
13/sin. high, 45/sin. wide and '/sin. deep. The 
cover is designed for fitting to the power 
unit Type 7097 of the transmitter Type 1.7096 
(A.P•116E-0253-1) and to the power unit 
Type 9202 of the amplifier (R.F. power) Type 
A.7349 (A.P.116E-0253-1) and Type A.9365 
(A.P.I 16E-0252-1). Two of these covers are 
required for each power unit. 

Installation 

20. To install the blower, air, Type 7344 with 
a stack of receivers Type R.7351 see Part 1, Sect.l, 
Chap. 5. 

4 CAUTION .. . 

When the blower bearings have been stationary 
for long periods, i.e. during storage, 	the 
lubricant deteriorates. Before installing, refer 
to the attached label to determine whether the 
bearings require cleaning and relubrication as in 
Part 2, Sect. 2, Chap. I. ►  

21. When used with certain accessories (para. 23) 
the blower, air, Type 7344 can supply cooling for a 
maximum of four receivers Type R.7351, or any 
combination of receivers Type R.7351 and Type 
R.7109 (A.P.116E-0731-1) up to a maximum of four 
(see para. 22(2)). 
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22, The subsequent installation details apply only 
to receivers Type R.7351; where a stack con-
tains receivers Type R.7109, reference must 
also be made to A.P.116E-0731-1, Part 1, Sect. 2, 
Chap. 2. In addition, attention should be given 
to the following points : — 

(1) It is important to note that the receiver 
Type R.7351 requires cooling, from the 
blower, air, Type 7344, at ambient 
temperatures from + 10°C to + 55°C whereas  

the receiver Type R.7109 requires this cooling 
over the ambient temperature range + 37°C to 
+55°C. 

(2) If a receiver Type R.7109 is to be 
operated with a remote control equipment, 
the latter must be mounted immediately 
beneath the receiver it is to control; this, 
together with the limitations imposed by the 
lengths of the air pipes (para. 23(2)), will 
restrict the number of equipments which can 
be cooled by the blower, air, Type 7344, 



23. The types and quantities of accessories 
required for a stack of equipment will depend 
upon the equipments contained in the stack. 
Accessories should be obtained in accordance with 
the requirements given below: details of fitting 
these accessories are given in para. 24 and 25. 

(1) Each receiver Type R.7351 requires one 
cover, exhaust aperture, 5820-99-194-8983. 

(2) One pipe, air cooling is required for 
each item of equipment to be cooled by the 
blower, air, Type 7344, the length of each 
pipe being selected according to the position 
of the equipment in the stack. It should be 
noted that the lengths of the pipes (Table 1) 
are arranged such that they may only be 
connected (where required) between the 
blower and the four equipments immediately 
underneath the blower. 

(3) A filter, air conditioning, 4130-99-194-
8981 must be obtained for each unused outlet 
aperture of the blower, air, Type 7344; it 
is also advisable to hold one spare filter in 
case it becomes necessary to disconnect an air 
pipe (see para. 25 warning). 

Note . 
If an equipment in a stack is to be sent 
for servicing or returned to stores, the 
accessories must be removed and the 
equipment restored to its original 
condition. For this reason it is important 
to ensure that items removed from the 
equipments (para. 24) are retained for 
subsequent refitting. 

24. Where it is required to operate the receiver 
Type R.7351 in ambient temperatures from + 10°C 
to + 55°C, cooling must be supplied from the 
blower, air, Type 7344; an aperture is provided 
at the rear of the receiver cabinet for fitting an 
air pipe. In order to ensure an adequate flow of 
air through the receiver, remove the louvred plate 
and gauze at the left-hand side of the front panel 
tuning controls, and substitute the cover, exhaust 
aperture, 4130-99-194-8983. 

25. To fit the air pipes, first release and raise the 
covers of all four outlet apertures at the rear of 
the blower, air, Type 7344 and lock each cover 
in the horizontal plane by means of the knurled 
nut at the pivoted end of the cover; similarly 
release, lower and lock open the aperture covers 
at the rear of the equipments to be blown. Select 
the required air pipes (para. 23(2)) and push the 
ends of the pipes firmly into the appropriate 
apertures. In order to achieve correct operation 
of the blower and adequate cooling of the 
equipments in the stack, a filter, air conditioning, 
4130-99-194-8981 must be fitted into each of the 
unused outlet apertures at the rear of the blower. 

WARNING .. . 
Should it become necessary to with-
draw an equipment from its cabinet 
for servicing, while other equipments 
in the stack are required to remain 
operational, the air pipe of the item 
being serviced must be disconnected 
at the rear of the blower, air, Type 
7344 and a filter, air conditioning, 
4130-99-194-8981 fitted into the 
vacated aperture. This is necessary 
in order to maintain an adequate 
flow of air to the operational equip-
ments. 
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Introduction 

1. 	An improved method of crystal oven temperature control is being intro-
duced by Mod. No. A3107 to the drive unit radio. 

2. 	Temperature is measured by a thermistor inside the oven, forming part 
of a resistor bridge. The remaining components of the bridge, together 
with an integrated amplifier and a thyristor circuit, form a control module 
on the drive unit chassis adjacent to the oven. 

3. 	When the oven temperature is below that preset by 18RV1 (part of the 
bridge circuit), the bridge is unbalanced, feeding a voltage to the 
differential input of the amplifier, whose output causes gate current to 
flow in the thyristor and apply power to the oven heater. As the 
temperature increases, the thermistor resistance falls, the bridge becomes 
balanced and no voltage is applied to the amplifier whose output decreases, 
returning the thyristor to its blocking condition and removing power from 
the oven heater. 

CAUTION ... 
(1) The control module operates from a floating 115V a.c. source and 
earthing any part of the module can cause irreparable damage, so 
switch off the receiver mains supply before removing the drive unit 
radio. 

(2) The heater, crystal oven 5820-99-618-3277 (modified version) and 
the heater, crystal oven, 5955-99-932-5555 (unmodified version) are 
NOT interchangeable. Fitting an unmodified heater (which has a 
thermostat) in a modified equipment can result in erratic temperature 
excursion while a modified heater (with no thermostat) fitted to an 
unmodified equipment will become overheated. 

Test equipment for testing and adjusting the oven temperature  

4. 	(1) Temperature tester. An electronic device capable of measuring 
in the range 65°C to 85°C, accurate to + 0.25°C, in ambient 
temperatures from -40°C to +37°C. It must use a thermocouple which 
can be attached to the side of a crystal (style D to DEF-5271A). 
The wiring between the thermocouple and the tester must introduce 
minimum heat loss from the point of contact. 



(2) Test oven and cover. A heater, crystal oven, 5820-99-618-3277 
and a cover, quartz crystal holder, 5955-99-999-3800, both modified 
to permit the introduction of a thermocouple and wiring (sub-para.(1)) 
in such a manner that heat loss from the oven is minimal. 

Oven temperature testing and adjustment 

5. 	The temperature must be checked and where necessary adjusted using the 
equipment of para.4 thus (A thermometer is NOT suitable): 

(1) With the transmitter switched off, remove the crystal oven cover 
and oven and fit crystals into the WORKING and SPARE sockets. (The 
frequency of the crystals is immaterial). Ensure that the top of the 
thermistor bead is level with the top of the crystal cans. 

(2) Attach the thermocouple of the temperature tester to the side of 
the crystal in the SPARE socket, ensuring that good thermal contact 
is made, and then securely fit the test oven and cover. 

(3) Switch on the transmitter and the temperature tester and allow the 
oven temperature to stabilize for 30 minutes. 

(4) Note the temperature excursion of the crystal oven over four 
complete cycles. The mean shall be 750C + 10. 

(5),If the mean temperature is outside the limits of sub-para.(4), 
adjust 18RV1 on the oven control panel on the underside of the 
transmitter chassis. Rotate control screw clockwise to increase the 
temperature. A variation of 1°C is provided by 2-3 turns of the screw 

(6) After adjustment check the mean temperature as in sub-para.(4). 
Repeat procedure until the temperature is satisfactory. 

(7) If difficulty is experienced in adjusting the temperature, check 
the heater, crystal oven, the thermistor and the control module and, 
if faulty, replace. Recheck the temperature and adjust as necessary. 

(8) Switch off the transmitter and remove the test cover, oven, 
thermocouple and crystals. 

Note ... 

(1) The information contained in this leaflet will be incorporated by 
normal amendment action in due course. 

(2) If, after receipt of this leaflet, an amendment list with a prior 
date and conflicting information is received, the information in 
this leaflet is to take precedence. 
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Chapter 1 

TEST EQUIPMENT INCLUDING TEST SET TYPE 7618 
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INTRODUCTION 

1. 	This test equipment is required for first and 
second line servicing of the u.h.f. single channel re-
ceiver Type R.7351 and its associated equipment. 

Details of the use of the first and second line 
servicing equipment are given in other chapters of 
this volume. Third line servicing, see Topic 6. 

TABLE 1 

Test equipment for first and second line servicing 

Item 	Ref. No. 

1 	10AH/9 

Nomenclature Qty. Remarks 

Headset, low impedance 1 

 

2 	1C/6339 	Spanner, D.E. open jaw % in. x 916  in. A.F. 

Tools, valve extractor ... 
Vacuum cleaner (large) ... 
Multimeter CT498 
Tester insulation Type A 

Tester insulation Type D 
Alignment tool, electronic equipment Type 2 
Alignment tool, electronic equipment Type 3 
Alignment tool, electronic equipment Type 4 
Tray, electronic equipment 
Noise generator CT207 

Connector Type D257/20A/R1 

Test set Type 7618 
Crystal unit, quartz 

Crystal unit, quartz 
Temperature tester (para. 13) ... 
Test oven (para. 13) 
Test cover (para.13) 
Crystal units, quartz 	... 
Counter, electronic frequency... 
Calibrated crystal (para. 14) ... 
Wattmeter, absorption, a.f., CT44 
Signal generator CT584 

To tighten or release clamp- 
1 	ing bolts holding equipment 

in a stack 
1 	 — 
1 	A.M.S.E.C. scale 105 
1 	A.P.120M-0106-1 

1 	A.P.4343 

1  
1 	Slug adjuster 	1Supplied 

Lock nut spannerwith re- 
f 	Trimmer screwdriverceiver 
1 	(para. 3, fig. 1) 
1 	A.P.2563DT : B.R.1771(15) 

To interconnect receiver 
1 	and item 11 
1 	(para. 4, fig. 2,3 and 4) 
1 	For checking receiver oper-

ation at extreme ends of 
1 	frequency range 
1 
1 
1 
1 
1 
1 
1 	B.R.1771(18) 

1 
 For checking 

1 	B.R.1771(86) Signal/noise ratio►  

	

3 	IH/100 

	

4 	4G/5421 

	

5 	5QP/17447 
SG/1621 

	

6 	or 
5G/203 

	

7 	10AG/78 

	

8 	10AG/79 

	

9 	lOAG/83 

	

10 	5999-99-932-5595 

	

11 	10S/AP.63451 

	

12 	10HS/119 

	

13 	10S/16830 

	

14 	ZDM/13833.333 

	

15 
	

ZDR/ 17662.5 
16 
17 
18 

	

19 
	

ZDM/ 17661.1 

	

20 
	

6625-99-223-9375 
21 

	

4 22 
	

6625-99-949-0510 
23 

For oven temperature 
adjustment 

For testing frequency 
accuracy 



TEST EQUIPMENT FOR FIRST AND 
SECOND LINE SERVICING 

2►  The remarks column of Table 1 contains 
references to publications which give further in-
formation on the items: alternatively, where no 
such publication exists, a brief description is given 
of the item. However, two of the items are special  

to the equipment and details of these are given 
in the subsequent paragraphs. 

Tray electronic equipment 
3. This tray (Table 1, item 10) is illustrated in 
fig. 1. It is designed to hang on the side frame-
work of the receiver unit and can be used as a 

Fig. 1. Tray electronic equipment 

Fig. 2. Test set Type 7618 - top view 
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support for any of the smaller sub-units or the 
tools in use during servicing. 

Test set Type 7618 
4. 	This test set (Table 1, item 13) has been 
specially designed for use with the u.h.f. equipment. 
It is built into a steel attache-style case with two 
hinged covers, rubber feet and a carrying handle. The 
overall dimensions of the test set are 13 in. x 10 in. 

.x 	8 in. and its weight is approximately 171/a  lb. The 
test set requires no power supplies. 

5. 	One of the hinged covers of the test set protects 
the control panel (fig. 2) while the other fits over the 
compartment which holds a number of test connectors 
(fig. 3). The test set can be hung on the side frame of 
a receiver unit in the same way as the tray electronic 
equipment (para. 3). The test set is shown in position 
on a receiver in fig. 4. 

6. 	On the control panel of the test set (fig. 2) is 
a meter which can be connected, via one of the 
test connectors (para. 9 (2) ) to any of the 9-pole 
test sockets of the u.h.f. equipment. The meter is 
similar to the one on the front panel of the u.h.f. 
equipment, and thus two sub-units can be simul-
taneously metered. The test set meter can also be 
used to verify the accuracy of the receiver built-in 
meter. 

7. 	Inside the cover of the test set (fig. 2) is a list 
giving the full-scale deflection and normal meter read-
ings to be expected when taking current and voltage 
measurements with the meter. 

8. 	A total of eight connectors and an adaptor Type 
174 are contained in the compartment under the 
bottom cover (fig. 3). By using the appropriate con-
nector it is possible to interconnect any sub-unit with 
the main equipment and so have the sub-unit available 
for close inspection and test with the equipment 
switched on. Certain of the connectors and the ad-
aptor are not required for use with the single-channel 
receiver R.7351. 

9. 	The details of the connectors are as follows:— 

(1) Connector Type E607/20C/Rl (Ref. No. 
10HS/31),18-way. Not required for use with single-
channel receiver. 

(2) Connector Type K602/10A/Rl (Ref. No. 
10HS/32), 9-way. For use between the special 
orange-coloured 9-pole test sockets, fitted to cer-
tain sub-units and the METER socket on the front 
panel of the test set (para. 6). 

(3) Connector Type K603/20A/Rl (Ref No. 
10HS/33), 37-way. Not required for use with 
single-channel receiver. 

(4) Connector Type E604/20C/R1 (Ref No. 
10HS/34), 25-way. Two of these supplied for use 
with the following sub-units :— 

Amplifying unit (IF) Type 7112 
Amplifying unit (AF) Type 7113 

(5) Connector Type E605/20C/R1 (Ref. No. 10 
HS/35), 4-way. Not required for use with single-
channel receiver. 

(6) Connector Type E671/20C/R1 (Ref. No. 10 
HS/36), 12-way. For use with the drive unit radio 
Type 7353. 

(7) 	Connector Type E606/20C/R1 (Ref. No. 10 
HS/37), 8-way. For use with the amplifying unit 
(RF) Type 7111. 

10. 	A circuit of the test set Type 7618 is given in 
fig. 5. Only positions 8, 9, 10, 11 and 12 of the 
METER SWITCH (S1) are applicable to the single-
channel receiver. The others are for the single-channel 
transmitter, the multi-channel transmitter and receiver, 
and the remote control equipment. 

Fig. 3. Test set Type 7618 — underside 



11. The test set Type 7618 also has a number of 
uses confined to the u.h.f. transmitters, multi-channel 
receiver and the 12-24 channel remote control equip-
ment. Details of these circuits are in the appropriate 
publication. 

4 Temperature tester 
12. The temperature tester shall be an electronic 
device capable of measuring temperature from 65°C 
to 85°C, accurate to ± 0.25°C, in ambient temper-
atures from -40°C to + 37°C and employing a ther-
mocouple which can be attached to the side of a 
crystal (style D to DEF-5271 A), the wiring between 
the thermocouple and the tester being such that there 
is a minimum of heat loss from the point of contact. 

Test oven and test cover 

13. The test oven and the test cover shall be, 
respectively, a heater, crystal oven 5820-99-618-
3277 and a cover, quartz crystal holder 5955-99-
999-3800 both suitably modified to introduce a 
thermocouple and wiring (para. 12) so that heat 
loss from the oven is minimal. 

Calibrated crystal 

14. The calibrated crystal shall be a BT-cut crystal 
unit, quartz, ZDM/16111.1 to DEF-5271, calibrated 
for maximum turn-over frequency, between 70°C and 
80°C, at 30pF input and with 5mW drive. The turn-
over frequency shall be clearly marked on the crystal 
can.►  

Fig.4 Test set in use on receiver 
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Introduction 

1. This chapter concerns periodic testing of receiver Type R.7351; test 
equipment required is described in Chap.l of this section. 	If the receiver 
fails to pass any tests described, consult the chapter on fault finding 
(Part 3, Sect.l, Chap.l). 

2. Except where absolutely necessary, do not operate the equipment with 
the receiver unit partially withdrawn from the cover assembly. This 
preserves the safety factor and limits the ingress of dust and moisture. 
If the receiver is not to be used for some time, fit a cover, front, Type 
1068. 

WARNING ... 

During servicing do not make personal contact with any of the 
HIGH VOLTAGE points in the equipment. 

3. Since it may be necessary during servicing to disconnect the mains 
supply to the equipment, it is preferable to test all the equipments in a 
stack at the same time. 	If this is not possible, remove the MAINS supply 
socket, at the rear of the equipment, during the periods when the receiver 
under test is withdrawn from its cover assembly. Before removing or 
refitting the MAINS socket ensure that the mains supply is off. 

4. Keep the equipment free from dust by use of a vacuum cleaner and, 
where necessary, a soft camel-hair brush. 

WARNING ... 

Where an external blower, air, Type 7344 is being used and it is 
required to operate certain items of equipment in a stack whilst 
others are serviced, disconnect the air pipe of the item being 
serviced from the rear of the blower, air, Type 7344 and substitute 
a filter, air conditioning, 4130-99-194-8981  (Part 1, Sect.2, Chap.2). 
This is necessary to maintain forced air cooling to the operational 
equipment. When servicing is completed and the item is pushed back 
into its cover assembly, remove the filter from the outlet aperture 
of the blower and reconnect the air pipe. 

Mechanical 

5. With the mains supply to the equipment off (para.3), operate all 
switches and controls on the receiver front panel (except tuning controls 
RF AMP and HG which must not be disturbed) to ensure that they are mechan-
ically serviceable. Return the switches and controls to their correct 
operational positions. 

6. Release the four corner latches, turn the two handles outwards through 
90
o
and withdraw the receiver unit from the cover assembly. Ensure that 

the equipment moves freely on the runners and that the locks on the runners 
hold the receiver firmly in each of the three locked positions. 
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7. 	While the receiver unit is withdrawn, conduct the following checks:- 

(1) Ensure that all sub-units are in position, secure and undamaged. 

(2) Ensure that all plug and socket connections, including those at 
the rear of the receiver unit, are securely and correctly mated. 
Position the cables inside the cover assembly so that they are not 
damaged by movement of the receiver unit on the runners. Changing 
a cable assembly and positioning the cables is described in para.60. 

(3) Verify that the gate switch in the cover assembly can be 
manually locked in the "on" position by pressing the knob at the 
side of the switch; the lock should automatically release when the 
switch is again pressed. Adjusting the gate switch is described 
in para.46. 

(4) Inspect the external connectors at the rear of the receiver 
and ensure that they are undamaged; renew any frayed connectors. 
Pay particular attention to the coaxial cable between the receiver 
and the aerial plug board. 

(5) Ensure that the orange-ringed 9-pole test plug is fitted to the 
orange-skirted socket on the power unit. 

Electrical 

Mains supply 

8. 	Check that the mains tapping links on the power unit are set to the 
local a.c. mains supply. Reconnect the mains supply to the receiver. 

9. 	Ensure that the amber lamp in the cover assembly above the gate switch 
is lit. Close the receiver unit into the cover; the front panel MAINS 
lamp should then light. Ensure that the runner locks engage, i.e. that 
the handles return to vertical. Secure the four corner latches. 

Mains monitoring 

10. Set the front panel METER SWITCH to position 7 (mains metering) and 
the MAINS SWITCH to ON. Ensure that the blue LT lamp lights and that the 
meter reads between 72 and 80. If the mains tapping links are correctly 
set, investigate immediately any deviation of the supply outside the speci-
fied limits. To check the accuracy of the built-in meter, measure the 
a.c. mains supply with a meter of known accuracy. If this confirms the 
accuracy of the front panel meter, inform the officer i/c the section that 
the mains supply is unsatisfactory so that action can be taken; otherwise 
the receiver must be serviced at 3rd line. 

Delay system 

11. The power unit contains a circuit which delays the application of 
h.t. to the receiver until the valves have heated up. Test as follows:- 



(1) Starting from cold (at least 2 minutes after switching off) 
set the MAINS and HT switches to ON; the blue LT lamp should light. 

(2) Ensure that between 30 and 70 seconds elapses before the red 
HT lamp lights. 

Metering 

12. The front panel meter and METER SWITCH provide for measuring certain 
voltages and currents in the equipment. The first seven METER SWITCH 
positions are permanent while the remaining five depend upon the position 
of the 9-pole metering plug. This plug may be fitted either to a socket 
on the drive unit radio or to a socket on the power unit; the latter is the 
normal stowage position for the plug. 

13. The metering limits given in Table 1 are for guidance only; if a 
reading is outside the limits, check the overall performance of the receiver 
to establish serviceability. A metering label, in the cover over the LINE 
GAIN, RF GAIN and OFF-AGC-DF controls on the front panel, has a blank column 
for recording actual readings obtained (see notes in Table 1). Note that 
the limits given in the label should be ignored. 

Note ... 

The readings in 'Table 1 are taken with the receiver fully tuned and 
with an input signal of sufficient strength to operate the a.g.c. 
Note that certain readings are subject to variation with receiver, 
frequency and input signal level. 

TABLE 1 

Readings taken with built-in meter 

Switch 
position Measurement 	 F.S.D. Limits* Remarks 

PERMANENT ME1ERING 

1 	1st mixer Ik (1V3) ... ... 5mA 	36 min.** 

2 	Detector Ik (2V8) ... ... 2004A 56-74 ** 

3 	A.G.C. indication ... ... 10mA 	- ** 

4 	Line output 	... ... ... 10V 

5 	2nd mixer Ik (2V3) ... ... 10mA 	50 min.** 

6 	Drive unit output Ia (4V4) 25mA 	- ** 

7 	Mains indication 	 300V 72-80 

Set to 66(para. 
34) H.T. off: 
12-22 
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TAW,  1 (contd.) 

Switch 	
Measurement position F.S.D. Limits* Remarks 

POWER UNIT TYPE 7352 

8 	255V h.t. current ... 

9 	-48V bias  

.., 	500mA 

... 	100V 

20-30 

46-54 Set to 48 (para. 
15) 

10 	255V h.t. 	supply 	... ... 	500V 48-54 

11 	Not used 

12 	150V h.t. current 	... ... 	25mA 30-46 

DRIVE UNIT RADIO TYPE 7353 

8 	Osc.Ik (4V1) 	... 10mA 16-30 ** Non osc: 60 

9 	Amp. 	Ig (4V2)... 200iA ** Non osc: 0 

10 	Doubler Ig (4V3) 5004A _ 	** Non osc: 0 

11 	Not used 

12 	Output Ig (4V4) 1mA k~- Non osc: 0 

* These figures are only a rough guide; rccord 
receiver to compare with subsequent readings 
If a sub-unit or valve is changed, re-record 
because the wide range of valve emission may 
readings. 

actual figures for each 
to establish serviceability. 
the associated readings 
cause differences in the 

** These readings will vary with frequency; when recording the readings, 
also record the frequency so that subsequent comparison of readings can 
be made at the same frequency. 

14. If the receiver metering system i.s suspect, use the metering facilities 
of the test set Type 7618 for a comparison test. 	The test set can also be 
used with the receiver metering system to monitor two circuits simultaneously. 
Connect the test set to the metering socket of a sub-unit by an extension 
connector which is stowed in the base of the test set (Part 2, Sect.1, 
Chap.l). With its top cover open, suspend the test set from the supporting 
hooks on the side of the receiver unit by means of the angled rails on the 
test set front panel. 

Adjustment of -48V output 

15. An adjustment is provided on the power unitType 7352 for setting the 
-48V output. 	If the meter reading at position 9 of the ME'T'ER SWITCH is 
not correct, proceed as follows:- 



(1) Withdraw the receiver unit from its cover assembly and manually 
lock the gate switch in the "on" position. 

(2) When the HT lamp lights, loosen the locking screw of potentio-
meter 6RV7 on the power unit. 

(3) Adjust 6RV7 for a reading of 48 on the front panel meter at 
METER SWITCH position 9; ensuring that the reading remains at the 
set value, secure the potentiometer locking screw. 

16. If difficult to obtain the value in para.15, check that 6R18 (Mod. 
No.1950) is connected in circuit (See Part 1, Sect.l, Chap.3, fig.6). 

Valve changing 

General 

17. If meter tests (para.l3) show a fault on a particular sub-unit, check 
that all valve heaters are alight. With the equipment switched off, 
ensure that the valves are not mechanically damaged and are seated firmly 
in their holders. 

Drive unit radio Type 7353 

18. If any valves in the drive unit radio require renewal:- 

(1) The oscillator valve (4V1) must only be changed where 3rd line 
facilities exist to carry out re-alignment. 

(2) Changing the amplifier, doubler and output valves (4V2, 4V3 and 
4V4) may affect alignment. If any of these valves are changed, fully 
tune the receiver to three frequencies, at top, middle and bottom 
of the band, and check the drive level at position 1 of the METER 
SWITCH; if the drive is not satisfactory the drive unit radio must be 
subjected to 3rd line servicing. 

Amplifying unit (I.F.) Type 7112 

19. All the valves in this sub-unit, with four exceptions, may be renewed 
without affecting alignment. The exceptions, and the adjustments required 
if any are changed, are as follows:- 

(1) The 24 MHz amplifier (2V1). Re-adjust the output circuit of the 
amplifying unit (R.F.) Type 7111 and the input circuit of the ampli-
fying unit (I.F.) Type 7112 (para.51). 

(2) The mixer (2V3). Adjust the secondary core of the transformer 
2T1 (located at the top of the transformer can) in a similar manner 
to that given in para. 51. 

(3) The detector (2V8) and the a.g.c. amplifier (2V9). Re-adjust 
potentiometer 2RV1 (para.35 to 39). 
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Amplifying unit (R.F.) Type 7111 

-420. In order to reduce the high consumption of valves, electronic 5960-
99-118-0243 used in the amplifying unit, a system of selection of these 
valves has been evolved; to assist this selection, valves with a noise 
factor of 9dB or less, during production testing, will be marked with a 
"red splash" at the seal off pip of the valve. 

Note ... 

A valve tester must not be used since this does not give a true 
indication of the suitability of a valve for use in the amplifying 
unit. 

20a. When selecting valves, they must be fitted and tested in the amplify-
ing unit (R.F.) in accordance with para. 20b and 21. The selection 
procedure is as follows:- 

(1) Unmarked valves. These should all be tested in the Vl position, 
any failures being retained for testing in the V3 position; valves 
that fail in this position should be retained for testing in the V2 
position. Any valve failing in all three positions should be 
retained for possible use in V2 or V3 positions in other amplifying 
units (R.F.) Type 7111 or in amplifying units (R.F.) Type 7111A 
(see A.P.116E-0731-1). 

(2) Marked (red splash) valves. These should be suitable for use in 
Vl position of all amplifying units (R.F.), but, due to individual 
characteristics of the r.f. stages in some amplifiers, some marked 
valves may be found to be unsuitable in the Vl position; any such 
valves should be retained for testing in the V3 or V2 positions in 
the same manner as unmarked valves (sub-para.(1)).- 

20b. The procedure for renewing a faulty valve in the amplifying unit (R.F.) 
is as follows:- 

(1) Remove the amplifying unit from the chassis assembly Type 7354 
(para.50). 

(2) Remove the screening can from the section containing the faulty 
valve. 

(3) Extract two 6 B.A. cheese-head screws which secure the anode 
connecting bracket to the stator assembly and remove the bracket 
and valve. 

(4) Unscrew the retaining ring which secures the anode flange of the 
valve to the anode connecting bracket and extract the valve. 

(5) Fit the new valve by reversing sub-para.(2) to (4). 



21. After renewing a faulty valve, re-align and test the amplifying unit 
(R.F.) as follows:- 

(1) With the amplifying unit removed from the chassis assembly, 
couple the r.f. connectors of the unit to their respective mating 
components in the receiver; to achieve this, support the unit on a 
suitable insulating board placed across the chassis side-frames. 

(2) Connect 1PL9 of the amplifying unit to 5SKT9 of the chassis 
assembly using the 8-way connector (Ref.No. 10HS/37) which is stowed 
in the base of the test set Type 7618 (Part 2, Sect.l, Chap.1). 

(3) With its SUPPLY switch OFF, connect the noise generator CT207 to 
the a.c. mains supply. Couple the NOISE POWER OUTPUT plug on the 
noise generator to the receiver aerial connector (para.25). 

(4) Manually operate and lock the gate switch in the receiver cover 
assembly and set the receiver MAINS and HT switches to ON. When the 
red HT lamp lights set the receiver to 399.9 MHz, as described in 
Part 1, Sect.l, Chap.2, para.6, 14 and 16, using a ZDR 17662.5 MHz 
crystal. 

(5) Set the METER SWITCH to position 2 and turn the tuning capacitor 
of the amplifying unit, by means of the fork coupling, fully counter-
clockwise. 

(6) Slowly turn the tuning capacitor clock-wise until a second peak 
is indicated on the meter; this peak should occur with the rotor ' 
positioned as in fig.1 (remove the first section screening can to 
verify the rotor position, then refit the can immediately). 

Fig.l. Position of rotor at 399.9 MHz. 
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(7) Turn the receiver RF GAIN control fully counter-clockwise and then 
set the noise generator controls as follows:- 

SUPPLY switch to ON 
DIODE CURRENT switch to +10dB 100mA 
SET DIODE CURRENT control to give about half-scale 
deflection on the DIODE CURRENT meter 

TIMER switch to 6 MINUTES 

(8) Adjust the receiver RF GAIN control for about half-scale deflection 
on the meter and then adjust 1C22, 1C15 and 1C10 of the amplifying unit, 
using an alignment tool Type 4 for peak reading on the meter (re-adjust 
the RF GAIN control to keep the meter reading at a convenient level). 
To ensure accuracy of alignment repeat the adjustment of 1C15, 1C22 
and 1C10 at least once. 

(9) Set the noise generator SUPPLY switch and the receiver MAINS 
switch to OFF. 

(10) Uncouple the r.f. connectors of the amplifying unit from their 
mating components in the receiver. Disconnect the 8-way connector 
from 1PL9 and 5SKT9 and stow it in the base of the test set Type 7618. 

(11) Refit the amplifying unit into the receiver (para.50). 

(12) With the receiver unit closed into its cover assembly and fully 
operational, check the permanent metering (para.l3). 

(13) Check the noise factor (para.22 to 33), or the signal to noise 
ratio (para.34), at 225 MHz, 300 MHz and 399.9 MHz. 

Measurement of noise factor 

22. Use the noise generator CT207 to measure the noise factor of the 
receiver; information on the noise generator is given in A.P.2563DT. 

23. With the receiver correctly tuned to its operating frequency, or to a 
frequency at about the middle of the band, set the front panel controls as 
follows:- 

OFF-AGC-DF switch to OFF 
MUTING switch to OFF 
MONITOR GAIN control fully clockwise (max gain) 
RF GAIN control fully counter-clockwise (min gain) 

24. With the SUPPLY switch of the noise generator CT207 at OFF, connect 
the noise generator to the a.c. mains supply and interconnect the MONITOR 
OUTPUT jack of the receiver and the AUDIO POWER INPUT jack of the noise 
generator, using the appropriate connector supplied. 



25. Disconnect the aerial lead to the receiver at the aerial plug board 
and couple it to the connector Type D257/20A/R1 (Chap.l); fit the other 
end of this connector to the NOISE POWER OUTPUT plug on the noise generator. 

26. Set the noise generator controls as follows:- 

AUDIO POWER switch to +0dB 5mW 
SET DIODE CURRENT control fully counter-clockwise 
DIODE CURRENT switch to OFF 
SUPPLY switch to ON 

27. Slowly increase the receiver R' GAIN control until a reading of 2mW 
is obtained on the AUDIO POWER METER of the noise generator. 

28. Reset the noise generator controls as follows:- 

DIODE CURRENT switch to +10dB 100mA 
TIMER switch to 6 MINUTES 
SET DIODE CURRENT control to obtain a 4mW reading 
on the AUDIO POWER METER 

29. Check the settings of the receiver RF GAIN control and the noise 
generator SET DIODE CURRENT control by setting the DIODE CURRENT switch 
to OFF and ensuring that the AUDIO POWER METER reads 2mW, and then resetting 
the DIODE CURRENT switch to +10dB 100mA and ensuring that the AUDIO POWER 
METER reading returns to 4mW. 

30. Determine the noise factor by adding 10dB to the reading on the DIODE 
CURRENT METER. 

Note 

When measuring noise factor, start on the high range (+10dB 100mA) 
to protect the DIODE CURRENT METER from overload. Also, on changing 
the DIODE CURRENT switch to another range, recheck the settings of 
the receiver RF GAIN control and the noise generator SET DIODE CURRENT 
control (para.29). 

31. If the total noise factor is between 11dB and 15dB (readings of 1dB 
and 5dB respectively), greater accuracy can be obtained by using the +4dB 
25mA range and adding 4dB to the reading. If the total noise factor is 
less than 11dB (1dB reading) use the +0dB 10mA range and read the noise 
factor direct. 

32. On completion of the noise factor measurements set the noise generator 
SUPPLY switch to OFF. 

33. A noise factor not exceeding 16dB should be obtained; a higher figure 
indicates the need for more detailed servicing. Keep a log of noise factor 
readings for each receiver so that any deterioration can be detected. 
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Signal to noise ratio 

34. The measurement of signal to noise ratio may be performed as an 
alternative test to the noise factor measurement (para.22 to 33) in checking 
the overall performance of the amplifying unit. The procedure is as 
follows:- 

(1) Connect the output of the signal generator CT584 to the receiver 
aerial input and connect the wattmeter CT44 to the receiver MONITOR 
OUTPUT jack. Set the wattmeter to the 200mW range and the input 
impedance to 600 ohms. 

(2) Connect the signal generator to the a.c. mains supply, switch on 
the receiver and signal generator and allow a 15 minute warm up period. 

(3) Set the receiver METER SWITCH to position 2 and the OFF -AGC-DF 
and MUTING switches to OFF. 

(4) Tune the receiver to 225 MHz for maximum reading on the receiver 
meter, reducing the R.F. GAIN control setting as necessary. 

(5) Set the signal generator output to 5µV, amplitude modulated 30%, 
and then tune the signal generator and receiver for maximum reading 
on the wattmeter, adjusting the MONITOR GAIN control as necessary. 

(6) Adjust the R.F. GAIN control to give a reading of 50-60 on the 
receiver meter and adjust the MONITOR GAIN control for a level of 
100mW on the wattmeter. 

(7) Switch off the modulation of the signal generator and note the 
fall in the wattmeter reading in dB. The fall in audio output shall 
be not less than 12dB. 

(8) Repeat sub-para.(4) to (7) at 300 MHz and 399.9 MHz.►  

Detector current adjustment 

35. The potentiometer 2RV1, on the amplifying unit (I.F.) Type 7112, 
controls the delay voltage of the a.g.c. amplifier (2V9). This control 
is adjusted for a meter reading of 66 at METER SWITCH position 2 (detector 
current) with an input to the receiver sufficient to cause a.g.c. The 
a.g.c. characteristic of the receiver is such that the input to the 
detector will remain almost constant once the a.g.c. delay has been overcome. 

36. Interconnect the receiver and the noise generator CT207 (para.24 and 
25) and tune the receiver to its operational frequency, or to a frequency 
at about the middle of the band. Detune the RF AMP control and set the 
receiver front panel controls as follows:- 

OFF-AGC-DF switch to AGC 
MŪTING switch to OFF 
MONITOR GAIN control fully counter-clockwise (min gain)  



RF GAIN control fully clockwise (max gain) 
METER SWITCH to position 3 (a.g.c. indication) 

37. Set the noise generator controls as follows:- 

AUDIO POWER switch to +20dB 500mW 
SET DIODE CURRENT control fully counter-clockwise 
DIODE CURRENT switch to +10dB 100mA 
SUPPLY switch to ON 
TIMER switch to 6 MINUTES 

38. Note the reading on the receiver meter. Retune the RF AMP control 
and increase the SET DIODE CURRENT control on the noise generator until 
the meter reading decreases by 15. 

39. Set the receiver METER SWITCH to position 2; a meter reading of 66 
should be obtained. 	If the meter reading is not correct, locate and 
unlock the screwdriver control 2RV1 on the amplifying unit (I.F.). Adjust 
2RV1 to obtain a meter reading of 66 and then secure the lock. 	Switch off 
the noise generator CT207. 

I.F. gain 

40. Provided that the noise factor (para.22 to 33) is satisfactory, a 
simple test can be conducted to verify that there is sufficient i.f. gain; 
the procedure is as follows. 

(1) Detune the RF AMP control and ensure that the RF GAIN control 
is turned fully clockwise. 

(2) Note the reading on the receiver front panel meter at METER 
SWITCH position 2. 

(3) Uncouple 1PL10 from 2SKT10 of the amplifying unit (I.F.) Type 7112 
the meter reading should decrease by at least 25%. Reconnect 1PL10 to 
2SKT10. 

Crystal oven temperature 

41. Check and where necessary adjust the temperature within the crystal 
oven using the temperature tester and the test oven and cover (Chap.l). 
A thermometer is unsuitable. Proceed as follows: 

(1) Switch off the receiver. 

(2) Remove the oven cover and oven and fit crystals (the frequency is 
immaterial) into the WORKING and SPARE sockets. 

(3) Attach the thermocouple of the temperature tester to the side of 
the crystal in the SPARE socket, ensuring that good thermal contact 
is made, then securely fit the test oven and cover. 
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(4) Switch on the receiver and temperature 
tester and allow the oven temperature to stab-
ilize for at least 30 minutes. 

(5) Note the temperature excursion of the 
crystal oven over four complete cycles. The 
mean temperature shall be 75°C ± 4 1.5°. ►  

(6) If the mean temperature is outside the 
limits of (3) adjust 18RV1 on the oven con-
trol module. Rotate clockwise to increase 
the temperature or vice versa. A variation of 
1°C is provided by 2-3 turns of the screw. 

(7) After adjusting 18RV1, check the mean 
temperature as in (3). Repeat this procedure 
until the temperature is satisfactory. 

(8) If difficult to adjust the temperature, 
there may be a faulty heater, crystal oven, 
thermistor or control module. After changing 
a faulty item, recheck and readjust the temp-
erature. 

(9) Switch off the receiver and remove the 
test cover, oven, thermocouple and crystals. 

Frequency test 

42. Whenever frequency drift is suspected, or if 
trimmer 4C4 has been inadvertently altered, check 
the frequency of the drive unit output and, if nec-
essary, 4C4 realigned. Proceed as follows: 

(1) Switch off the receiver. 

(2) Remove the crystal oven cover and fit 
the ZDM/17661.1 crystal into the WORKING 
socket. 

(3) Refit the oven and cover. 

(4) Set receiver METER SWITCH to posit-
ion 1 and adjust HG for maximum reading on 
the front panel meter at 2939 MHz. 

(5) Uncouple ISKT15 from 4PL15 on the 
drive unit and couple the frequency counter, 
via its coaxial connector, to 4PL15. Check 
that the frequency indicated on the frequency 
counter is within ± 3.3 kHz of six times the 
crystal frequency (i.e. 105.966666 MHz). 

(6) If the frequency is outside the limits of 
(3) uncouple the counter from 4PL15 and re-
connect ISKT15 to 4PL15, change the cry-
stal, retune the drive unit as in (2) and repeat 
the frequency check of (3). 

(7) If the frequency is still outside the limits 
proceed as in (8) to (12). 

(8) Switch off the receiver. 

(9) Remove the crystal oven cover, oven  

and the ZDM/17661.1 crystal and fit the 
ZDM/ 16111.1 calibrated crystal into the WORK-
ING socket, noting the turnover frequency 
marked on the crystal. 

(10) Refit the oven and cover, switch on 
the receiver and allow 15-minute warm-up. 

(11) With I SKT 15 connected to 4PL15 and 
receiver METER SWITCH set to 1, adjust HG 
for maximum reading on the front panel meter 
at 266 MHz. 

(12) Connect the frequency counter to the 
drive unit as in (3) and observe the fre-
quency excursion indicated on the counter 
through four cycles of the crystal oven temp-
erature. Note the maximum frequency. 

(13) As the frequency just reaches the max-
imum noted in (12) adjust 4C4 (adjacent to 
4V1) to set the maximum frequency to be 
within ± 12 Hz of six times the turnover fre-
quency noted in (9). 

(14) Switch off the receiver. 

(15) Remove the crystal oven cover, oven 
and calibrated crystal, fit the ZDM/17661.1 
crystal and refit the oven and cover. 

(16) Switch on the receiver and allow to 
warm-up for 15 minutes. 

(17) With ISKTI5 connected to 4PL15, tune 
the drive unit as in (2) and check the frequency 
as in (3). If the frequency is outside the limits 
check and, where necessary, readjust the oven 
temperature (para.41) and then repeat the fre-
quency check. 

(18) Switch off the receiver, remove the crystal 
oven cover, oven and crystal and refit the oven 
and cover. 

(19) Disconnect the frequency counter. 

Removing and refitting a receiver unit 

43. The procedure for removing a receiver unit 
from its cover assembly is as follows:— 

(1) Ensure that the MAINS switch on the 
receiver front panel is OFF and that the 
mains supply is disconnected (para. 3). 

(2) Fully withdraw the receiver from its 
cover assembly, release the two captive bolts 
at each of the two front panel handles and 
allow the receiver unit to slide forward to the 
extent of the slots in the runners. 

(3) Uncouple the connectors of the cable 
assembly Type 9097 from the receiver chassis, 
removing the r.f. cables from the spring clip 
at the rear of the chassis. 



(4) Carefully lift the receiver unit from the 
runners and clear of the cover assembly by 
first pivoting the front of the unit upwards 
through approximately 30°; this ensures that 
the components at the rear of the receiver 
chassis are clear of the top of the cover as-
sembly. Due to the weight of the unit, an 
assistant will be required for the lifting opera-
tion. 

Note... 

Before refitting a receiver unit is is im-
portant to ensure that the cables of the 
cable assembly Type 9097 are correctly 
positioned to receive the unit. They must 
lie flat in the bottom of the cover 
assembly and should be completely free 
from any acute bends, kinks or twists. 
When positioning the cables, ensure that 
no cable is rotated through 360 degrees 
as this will permanently damage the cable. 
The cables are shown in their correct 
positions in fig 2 (para. 60); ensure that 
they are dressed in the sequence illust-
rated and that they cross only at the 
points indicated in the illustration. 

44. When refitting a receiver unit into a cover 
assembly, the following procedure should be 
adopted: — 

(1) Ensure that each runner is positioned in 
the cover assembly so that, when the runner is 
in its closed position and pulled forward 
against its latch, the front face of the runner 
is 14 in. behind the front of the sealing gasket 
of the cover assembly. Each runner is secured 
in the cover assembly by two bolts which pass 
through elongated holes in the runner, allow-
ing a degree of adjustment to achieve correct 
positioning of the runners. 

(2) On each runner, position the top adjust-
ing nut so that it is i  in. from the runner face; 
screw up the bottom adjusting nuts against 
the runner face without using undue pressure. 

(3) Release the locking nut on the gate 
switch operating bolt on the receiver unit and 
screw the bolt through the front panel until at 
least 	in. of the threaded portion projects 
from the front of the front panel. When the 
receiver unit has been fitted, this bolt must be 
reset (para. 46). 

(4) With the runners fully extended, lower 
the receiver unit into place with the rear edge 
pivoted downward through approximately 30°. 
The handles on the front panel must be 
positioned vertically to allow the pins on the 
runner locking rods to engage the slots at the 
rear of the handles. Care must be taken to 
ensure that the brackets on the chassis side-
frames fit over the projections at the ends of 

the runners, otherwise the runners may spring 
outwards, allowing the unit to fall between 
them. 

(5) Couple the connectors of the cable as-
sembly to the receiver unit in the sequence 
shown in fig. 2, ensuring that each is correctly 
aligned before tightening the clamping ring. 
Fit the r.f. cables into the spring clip at the 
rear of the chassis. 

(6) On the receiver unit, screw up the top 
fixing bolt at each handle sufficiently to secure 
the runner; engage the threads of the bottom 
bolts but do not tighten. 

(7) Close the receiver unit into the cover as-
sembly. The latches of both runners should 
engage when the front panel is tight against 
the gasket; re-position the top adjusting nuts 
on the runners as necessary to achieve this 
action. 

(8) With the receiver unit withdrawn, screw 
forward the bottom adjusting nuts until they 
touch lightly on the inside of the front panel, 
then tighten the bottom securing bolts into the 
runners. 

(9) Reset the gate switch operating bolt 
(para. 46). 

45. The corner latches on the cover assemblies 
of later production equipments have adjustable 
hexagon head swivel bolts. For storage and transit 
purposes the latches should be engaged with the 
front panel latch plates and the bolts tightened 
to prevent movement of the receiver unit inside the 
cover assembly; excessive tightening should be 
avoided or the bolts may be damaged. For normal 
use the latch bolts should be slackened just 
sufficiently to enable the latches to be operated by 
normal finger pressure. 

Gate switch adjustment 

46. When the receiver unit Type 9096 is closed 
into its cover assembly, the gate switch inside the 
cover should be automatically operated, by a 
striker bolt which is screwed into the receiver unit 
front panel, causing the front panel MAINS (amber) 
lamp to become illuminated. In the event of un-
satisfactory operation, the striker bolt must be 
adjusted in the following manner: — 

(1) Ensure that the receiver unit is correctly 
positioned on its runners (para. 44). 

(2) With the receiver unit withdrawn from its 
cover assembly, release the locking nut of the 
gate switch striker bolt at the rear of the left-
hand side of the front panel and, using a 
screwdriver, turn the bolt counter-clockwise, 
from the front of the front panel, until the bolt 
is withdrawn to its fullest extent. 
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(3) Manually operate and lock the gate switch 
and close the receiver unit into its cover assem-
bly. 

(4) Using a screwdriver, slowly turn the 
striker bolt clockwise, from the front of the 
front panel. Until the locking device on the 
gate switch is heard to release; give the bolt 
a further turn clockwise. Ensure that the front 
panel MAINS (amber) lamp is illuminated. 

(5) Withdraw the receiver unit from its cover 
assembly and ensure that the front panel 
MAINS lamp is extinguished. Tighten the lock-
ing nut of the striker bolt and then fully close 
the receiver unit into its cover assembly and en-
sure that the MAINS lamp is again illuminated. 

47. 	If the gate switch is found to be unserviceable, 
the cable assembly Type 9097 must be changed (para. 
60). 

Removing and refitting sub-units 

48. The chassis assembly Type 7354 provides a 
mounting for all other sub-units of the receiver 
unit Type 9096. The position and prefix number of 
each sub-unit is stencilled on the chassis base. The 
multipole sockets on the base of the chassis are 
spring-loaded to compensate for mechanical tole-
rances in the chassis assembly and the sub-units. 

49. The chassis assembly has a hinged top cover 
secured by six cheesehead screws. With the cover 
hinged upwards all sub-units except the power unit 
can be removed for the power unit removes the top 
cover by extracting the two hinge bolts. The top 
cover strengthens the equipment so must always be 
refitted after servicing; 

Amplifying unit (R. F.) Type 7111 

41 WARNING 

When H.T. switch is OFF, 180V d.c. 
is still applied to the valves in the amp-
lifying unit (R.F.).►  

50. This unit can be removed as follows:— 

(1) Uncouple 1 SKT4 from 5PL4 on the 
chassis assembly. IPLIO from 2SKTIO on the 
amplifying unit (I.F.) and 1SKT15 from 
4PL15 on the drive unit radio. 

(2) Turn the R4 AMP tuning control so that 
the pin of the coupling is at its lowest point. 

(3) Release the three green-ringed captive 
screws which secure the amplifying unit (R.F.) 
to the chassis and lift out the unit. 

(4) To refit the unit. reverse the instructions 
in sub-para. (1) to (3). ensuring that the fork 
coupling on the amplifying unit (R.F.) engages 
correctly with the pin on the tuning control. 

51. If a replacement amplifying unit (R.F.) is 
fitted, the following realignment procedure must 
be carried out using the alignment tools Type 2 
and Type 3 (Ref. No. 10AG/78 and 10AG/79)  

which are clipped to the inside of the top cover (para. 
49). 

(1) Fully tune the receiver either to the fre-
quency on which it is to operate, or to a fre-
quency at about the middle of the band. 

(2) Set the receiver front panel controls as 
follows:— 

OFF-AGC-DF switch to OFF 
MUTING SWITCH to OFF 
METER SWITCH to position 2 (detector 
current) 
RF GAIN control fully clockwise (maximum 
gain) 

(3) Adjust the cores of inductors 1 LI 1 and 
2L1 for peak meter reading; the core of 1L1 1, 
in the amplifying unit (R.F.), is accessible 
through a hole in the underside of the chassis 
while the core of the 2L1 is accessible from 
the top of the amplifying unit (I.F.). 

Amplifying unit (I.E.) Type 7112 

52. To remove the unit, first disconnect 1PL10 
from 2SKTI0 and 5SKT8 from 2PL8, then release 
the four green-ringed captive screws and withdraw 
the unit. To refit the unit, reverse the above pro-
cedure. 

53. When a replacement amplifying unit (I.F.) is 
fitted it will be necessary to carry out the alignment 
procedure in para. 51 and also to adjust the de-
tector current (para. 35 to 39). 

Amplifying unit (A.F.) Type 7113 

54. Release the four green-ringed captive screws 
and withdraw the unit; reverse this procedure for 
refitting. 

Drive unit radio Type 7353 

55. The procedure is as follows:— 

(1) Uncouple 1SKT15 from 4PL15 on the 
drive unit radio. 

(2) Turn the HG tuning control so that the 
pin of the coupling is at its lowest point. 

Caution ... 
Ensure that the receiver mains supply is switched 
off before removing the drive unit radio from 
the chassis because the oven temperature con-
trol module operates from a floating 115V a.c. 
and earthing any part of the circuit can cause 
irreparable damage. 

(3) Release the four green-ringed captive 
screws and lift out the drive unit radio. 

(4) To refit the unit, reverse the instruct-
ions in sub-para.(1) to (3), ensuring that the 
fork coupling on the drive unit radio engages 
correctly with the pin on the tuning control. 

Panel, electronic circuit 

56. To remove the panel, electronic circuit (con- 
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trol module): 

(1) Remove the drive unit radio (para. 55). 

(2) Unsolder the wiring connections (using 
a thermal shunt) from the six terminations on 
the panel, noting the connections. 

(3) Remove three 6BA cheesehead screws 
and washers securing the panel to its mount-
ing bracket on the drive unit radio and separ-
ate the panel from the bracket. 

(4) Fit a control module by reversing re-
moval. 

Power unit Type 7352 

57. Proceed in the following manner:— 

(1) Remove the hinged top cover (para. 49). 

(2) Uncouple 5PL16 from 6SKT16 and 
5SKT17 from 6PL17 and remove the 9-pole 
metering plug from the power unit socket. 

(3) Release the seven green-ringed captive 
screws and lift out the power unit. 

(4) Refitting the power unit is achieved by 
reversing sub-para. (1) to (3). If a replacement 
power unit is fitted, metering tests (para. 13) 
should be performed to establish service-
ability, with particular attention being paid to 
the — 48V output (para. 15). 

Chassis assembly Type 7354 

58. To remove the chassis assembly it is first 
necessary to remove the complete receiver from the 
cover assembly (para. 43) and then remove all sub-
units from the chassis assembly (para. 48 to 57). 
Refitting the chassis assembly is the reverse. 

59. It is essential, after renewing any sub-units 
detailed in para. 48 to 58 to carry out metering tests 
(para. 13) to establish the serviceability of the equip-
ment. 

Cable assembly Type 9097 

60. The procedure for changing a cable assembly 
is as follows:— 

(1) Remove the receiver unit from its cover 
assembly (para. 43). 

(2) Disconnect the air cooling pipe, if fitted 
(para. 4). 

(3) Uncouple the external connectors from 
the rear of the cable assembly. 

(4) Supporting the gate switch assembly, re-
move the two 4 B A screws which secure it 
to the side of the cover assembly and release 
the three cable clamps securing the gate switch 
cable along the side of the cover assembly 
above the runner. 

(5) Release the earthing braids of 

BINDING SLEEVES 

Fig. 2. Arrangement of cables inside cover assembly 
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cable assembly from their anchoring nuts at the 
sides of the cover assembly. Release the clamp 
over the cables on the floor of the cover 
assembly. 

(6) Supporting the cable assembly with one 
hand, remove the twenty 4 B A countersunk 
screws which secure it to the cover assembly; 
withdraw the complete cable assembly, with 
its gasket, through the front opening of the 
cover assembly. Place all the fixing screws, 
cable clamps, gasket, etc., in an accessory bag 
and tie the bag to the cable clamp bracket on 
the cable assembly. 

(7) When fitting a new cable assembly the 
procedure given in sub-para. (8) to (13) should 
be adopted. The necessary screws, cable clamps, 
gasket, etc., for installing the cable assembly, 
are contained in an accessory bag which is tied 
to the cable clamp bracket on the cable assembly. 

(8) Pass the cable assembly through the front 
opening of the cover assembly and, ensuring 
that the gasket is carefully and correctly posi-
tioned between the panel of the cable assembly 
and the rear wall of the cover assembly, secure 
the cable assembly panel with the twenty 4 B A 
countersunk screws. 

(9) Carefully secure the cables in the cable 
clamp in the positions shown in fig. 2. Each 
cable must be clamped in the centre of its 
rubber binding with the word TOP uppermost; 
these bindings must not be re-positioned along 
the cables. The cables must lie flat in the 
bottom of the cover assembly and it is essential 
that they are completely free from acute bends, 
kinks or twists. When aligning the connectors it 
is important that no cable should be rotated 
through 360° as this would permanently damage 
the cable. 

(10) Secure the cable assembly earthing braids 
to the anchoring nuts in the cover assembly. 

(11) Secure the gate switch assembly to the  

side of the cover assembly, using the two 4 
B A screws, and fasten the gate switch cable 
to the left-hand side of the cover assembly 
above the runner, using the three cable clamps. 

(12) Couple the external connectors to their 
mating components at the rear of the cable 
assembly and fit the air cooling pipe (if re-
quired). 

(13) Refit the receiver unit into its cover 
assembly (para. 44). 

Cover assembly 

61. If a cover assembly becomes unserviceable, it 
must be renewed as follows:— 

(1) Uncouple the external connectors at the 
rear of the cover assembly to be changed and 
also of those equipments in the stack above 
the unserviceable cover assembly. 

(2) Remove the receiver unit from the cover 
assembly (para. 43) and then remove the cable 
assembly Type 9097 (para. 60(2) to (6) ). 

(3) Release the securing bolts of the cover 
assemblies of the equipments above that being 
changed and remove these upper units from the 
stack; release the securing bolts of the unservice-
able cover assembly and remove it from the 
stack. 

(4) Place the new cover assembly in pos-
ition on the stack and tighten the securing 
bolts. 

(5) Refit the remaining equipments on to the 
stack and fully tighten their securing bolts. 

(6) Refit the cable assembly (para. 60 (8) 
to (12)) and then refit the receiver unit (para. 
44). 

(7) Couple all the external connectors, re-
moved in sub-para. (1), to their respective 
equipments. 
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Introduction 
1. Ancillary equipments used with the u.h.f. ground equipments are:- 

(1) Pedestal, cabinet electrical equipment (5820-99-932-5711); originally 
known as mounting (plinth) Type 7872 and described in Part 1. Sect.1, 
Chap.5. For some time there will be items of this equipment in use 
bearing the original title while others will bear the new title. 

(2) External interconnecting cables. 

(3) Test set, Type 7618. 

(4) Blower, air, Type 7344. 

PEDESTAL OR MOUNTING PLINTH  
2. The pedestal or mounting plinth is illustrated in Part 1, Sect.1, Chap.5, 
fig.1, 2 and 3. The equipment should be examined periodically to ensure 
that it is not damaged mechanically. The terminals of the power supplies 
should be tested to ensure that they are tight. The soldered connections 
of the a.f. leads should be examined for security and serviceability. 

EXTERNAL CONNECTORS  
3. The external connectors, including any surplus coiled in the base of the 
pedestal, should be examined to ensure freedom from kinks, fraying or other 
mechanical damage. Plugs and sockets should be examined to ensure that they 
are secure and screwed up tightly. 
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TEST SET TYPE 7618  
4. The test set Type 7618 is described and illustrated in Part 2, Sect.1, 
Chap.1; it should operate for long periods without much attention and, 
therefore, periodic servicing should be limited to a minim»m. The test set 
and its associated connectors should be visually examined to ensure that 
they are not damaged mechanically. 

5. The switches on the test set (Part 
operated to their various positions to 
It is important that the meter circuit 
against either another test set or the 
the u.h.f. ground equipments. 

2, Sect.1, Chap.1, fig.2) should be 
ensure mechanical serviceability. 
is reliable; this can be tested 
built-in metering system of any of 

BLOWER, AIR, TYPE 7344  
6. The blower, air, Type 7344 is described in Part 1, Sect.2, Chap.2; it 
should be examined periodically to ensure that it is not damaged mechanically. 
The air filter should be cleaned regularly (para.l0 and 11). 

Fuse 
7. Examine the fuse on the blower front panel (Part 1, Sect.2, Chap.2, 
fig.1) to ensure that it is serviceable and of the correct rating. The 
ratings are 1A (5920-99-911-8319) for a mains supply of 200 - 250V and 2A 
(5920-99-911-8320) for a mains supply of 105-130V. 

Runners  
8. The fan assembly Type 9672 should move smoothly on the runners supporting 
it in the cover assembly (Part 1, Sect.2, Chap.2, fig.2). The operation of 
the runners should be tested as follows:- 

(1) Release the four latches at the corners of the cover assembly. 

(2) Move the fan assembly backwards and forwards on its runners to 
ensure that they are serviceable. 

(3) Withdraw the fan assembly to its fullest extent; the locks on the 
runners should prevent the complete withdrawal of the assembly. 

(4) Release the locks and close the assembly into its cover; secure the 
four corner latches. 

Fan assembly Type 9672 - removal and refitting 

9. The procedure for removing the fan assembly Type 9672 (fig.1) from the 
cover assembly is as follows:- 

(1) Disconnect the mains supply from the blower, air, Type 7344 by 
removing the mains input socket at the rear of the cover assembly. 

(2) Release the four corner latches of the cover assembly and ensure 
that the fan assembly Type 9672 moves freely on its runners. Withdraw 
the fan assembly to its fullest extent. 
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Fig.1. Fan assembly Type 9672 

(3) Remove the mains supply socket from the plug on the side panel of 
the fan assembly (fig.1). 

(4) Lift the locks on the side of the runners (Part 1, Sect.2, Chap.2, 
fig.2) and, with the aid of an assistant, lift the fan assembly clear 
of the cover assembly. 

(5) To fit the fan assembly Type 9672 into the cover assembly, reverse 
the instructions of sub-para.(1) to (4), ensuring that the runners 
operate smoothly and that the runner locks operate correctly. 

July 79 (Amdt. 29) 
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Air filter - cleaning 
10. Clean the air filter (4130-99-999-2652)  regularly to avoid overheating, 
every 100 hours or weekly (whichever is the shorter), as follows:- 

(1) Release the six screws securing the cover of the filter to the air 
blower front panel and withdraw the filter from its housing. 

(2) Place the filter on a flat surface with the air intake side downwards 
and tap the sides of the filter to dislodge the dirt. 

(3) Refit the filter by reversing the removal, ensuring that the arrow 
(( stencilled on the right-hand side of the top edge of the filter) is 
pointing towards the equipment; the arrow indicates direction of airflow. 

11. In addition the filter must be periodically washed and re-impregnated 
with oil at three-monthly intervals, except where local climatic and 
environmental conditions cause excessive contamination when monthly cleaning 
is essential. Assessment of the degree of contamination shall be by the 
officer i/c the section. Proceed as follows:- 

(1) After cleaning (para.10) and before refitting, immerse and agitate 
the filter in a 5% (by weight) tepid solution of "Teepol" in water. 

CAUTION ... 

Do not clean the filter with very hot water, steam jet or chlorinated 
solutions (i.e. trichlorethylene etc.) as deterioration of the filter 
medium will result. 

(2) Thoroughly drain and dry the filter. 

(3) Oil the external surface of the filter medium VERY LIGHTLY by brushing 
or spraying with oil OM-33 (H-576). 

Motor removal and refitting 

12. (1) Remove the fan assembly from the cover assembly (para.9(1) to (4). 

(2) Note the colour coding of the three electrical connections to the 
motor (fig.1); unsolder these connections. 

(3) Remove two screws, nuts and washers at each end of the chassis cross 
brace and remove the brace. 

(4) Remove eight screws, nuts and washers securing the motor to the 
front panel. 

(5) Remove four screws, nuts and washers securing the feet of the 
motor to the chassis and remove the motor. If the motor is in need of 
repair it must be returned for third line servicing (Topic 6). 

(6) To fit the motor reverse the instructions of sub-para. (1) to (5), 
ensuring that the electrical connections are correct. 
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Final check  
13. With the fan assembly Type 9672 fully closed and secured in its cover 
assembly, switch on the blower, air Type 7344 and ensure that air is drawn 
in via the air inlet at the front and expelled via the outlets at the rear. 
Ensure that the noise level of the blower is not unduly high. Switch off the 
power. 
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WARNING .. . 
When operating the receiver while 
it is withdrawn from its cover 
assembly, care must be taken to 
avoid personal contact with any of 
the high voltage points thus exposed. 

Introduction 
1. The information contained in this chapter is 
intended as a guide to the location of simple faults  

and should be used in conjunction with the minor 
servicing chapter (Part 2, Sect. 1, Chap. 2). In the 
subsequent information it is assumed that the 
mains a.c. supply is present at the wall switch 
controlling the unserviceable equipment. It is also 
assumed that the major unit is withdrawn from or 
closed into its cover assembly as required. 

2. Details of the sub-units, together with their 
prefix numbers and abbreviated titles, which are 
used in the subsequent tabulated fault finding in- 



A.C. mains wall switch 

Gate switch (7S1) in 
cover assembly 

MAINS (5S5) on receiver 
front panel 

71LP1 (amber) in cover 
assembly 

MAINS (amber) 
5ILP3 on receiver front 

panel 

LT (blue) 51LP1 on re-
ceiver front panel 

HT (5S4) on receiver 	HT (red) 5ILP2 on re- 
front panel 
	

ceiver front panel 
(after approx. 1 min. 
delay) 

formation, are as follows : — 

Item Abbreviation Prefix 
No. Part 

Reference 
Sect. 	Chap. fig. 

Mounting plinth Type 7872 Plinth 1 1 5 3 
Amplifying unit (R.F.) Type 7111 R.F. amp. 7111 1 1 1 3 2 
Amplifying unit (I.F.) Type 7112 I.F. amp. 7112 2 1 1 3 3 
Amplifying unit (A.F.) Type 7113 A.F. amp. 7113 3 1 3 4 
Drive unit radio Type 7353 D.U.R. 7353 4 1 1 3 5 
Chassis assembly Type 7354 Chassis 7354 5 1 1 3 7 
Power unit Type 7352 P.U. 7352 6 1 1 3 6 
Cable assembly Type 9097 Cable assy. 9097 7 1 1 5 5 
Panel, electronic circuit P.E.C. 18 1 1 3 8 
5999-99-618-3280 

Note... 

The voltage readings quoted in this chapter 
are not mandatory and are intended only as a 
guide when servicing. It is alvocated that the 
figures for a particular equipment be re-
corded so that comparison can be made with 
subsequent readings to establish serviceability. 
If a valve or sub-unit is changed the associated 
readings should be recorded; this is because 
the readings may differ due to the wide range 
of valve emission. 

3. To simplify fault finding it is recommended 
that efforts should first be made to locate the faulty 
sub-unit; suspected sub-units should be removed in 
accordance with the instructions contained in Part 
2, Sect. 1, Chap. 2 and known serviceable items 
substituted. This provides a relatively rapid means  

of confirming the serviceability of those sub-units 
which have not been changed. 

4. The receiver incorporates its own metering 
system (Part 2, Sect. 1, Chap. 2) which should be 
used to assist in locating a faulty sub-unit and, 
in some instances, the faulty section of a sub-unit. 
A number of indicator lamps are included in the 
equipment and these also serve as an aid to the 
location of faults. In the event of a complete failure 
of the receiver Type R7351, all the switches should 
be set to their OFF positions and then set in-
dividually to their oN positions in the sequence 
given in Table 1 which lists the possible causes of 
the non-operation of an indicator lamp; in each 
case it should be first ascertained that the lamp 
itself is serviceable. Table 1 should also be used in 
conjunction with fig. 1 which shows a simplified 
circuit of the routeing of the a.c. mains supply to 
the receiver. 

TABLE 1 

Faults indicated by non-operation of lamps 

Switch operation 
	

Indicator lamp 
	

Possible fault if lamp 
does not light 

Plinth fuse 
Connections on mains terminal panel of plinth 
External connectors 
Cable assy. 9097 (7PL23 or resistor 7R1) 
Gate switch 
Cable assy. 9097 (7SKT24-7PL23) 
Resistor 5R12 

MAINS switch 
MAINS fuse 5FS1 
Mains tapping links on P.U.7352 
LT fuse 6FS4 in P.U. 7352 

HT Switch 
HT fuse 6FS5 on P.U. 7352 
LT fuse 6FS1 on P.U. 7352 
48V fuse 6FS6 on P.U. 7352 
LT fuse 6FS4 on P.U. 7352 
Delay switch 6S1 on P.U. 7352 
Delay relay 6DR on P.U.7352 
HT relay 6HT on P.U.7352 
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MAINS MOUNTING ; EXTERNAL 
SUPPLY PLINTH CONNECTOR 

PLUG , TYPE 7872 	TYPE 
B4YPR7 

CABLE ASSY 
TYPE 9097 

0 

CHASSIS ASSY 
TYPE 7354 

SKTI7 

R3 
270K 

PSI L 

SKTI6 
HT DELAY 

CIRCUIT 

RI 
30K 

SI 
LPI 

* PSI 
IA RATING 230V 
2A 	IIOV TO 

CRYSTAL 
OVEN 

, TO OTHER- 
, EQUIPMENTS 
, IN STACK 

MAINS LINK PLUG 

CHASSIS ASSY 
TYPE 7354 

POWER UNIT 
TYPE 7352 

Fig. 1. Routeing of mains supply 

Metering tests 
5. The subsequent voltage and current measure-
ments are made with the sub-units either in their 
normal positions in the receiver chassis or removed 
(Part 2, Sect. 1, Chap. 2) and connected to the 
chassis by means of the extension connectors pro-
vided with the test set Type 7618 (Part 2, Sect. 1, 
Chap. 1). The equipment should be allowed a 
warming-up period of at least 15 minutes before 
any measurements are taken. Where measurements 
are not being made with the built-in metering 
system, the multimeter CT498 should be employed. 

6. Unless otherwise stated, the tests detailed in 
this chapter should be conducted with the receiver 
fully operational as follows : 

(1) The receiver shall be fully tuned, either 
to its operational frequency or to a frequency 
at about the middle of the band, in acordance 
with the tuning instructions contained in Part 
1, Sect. 1, Chap. 2. 

(2) There shall be no r.f. signal input to the 
receiver. 

(3) The front panel controls shall be adjusted 
as follows : — 

RF GAIN, LINE GAIN and MONITOR GAIN con-
trols fully clockwise 
MUTING switch set to OFF 

OFF-AGC-DF switch set to AGC 

(4) The potentiometer 6RV7 on the power 
unit Type 7352 shall be correctly set (Part 2, 
Sect. 1, Chap. 2). 

Valve changing 
7. Certain valves cannot be changed without 
either some form of adjustment to the associated 
circuits or the use of third line test equipment; de-
tails are given in Part 2, Sect. 1, Chap. 2 to which 
reference should be made before changing any 
valves. 

Note... 
New metering labels, introduced by Modifica-
tion No. 8209, provide a blank column in 
which meter readings should be recorded, 
either upon installation or after servicing, so 
that comparison can be made with subsequent 



readings to establish serviceability. In this 
chapter the terms "high" and "low" should 
be related to the previously recorded readings. 
Where any doubt exists, however, concerning 
the interpretation of the readings, the overall 
functioning of the equipment should be con-
sidered for guidance. 

Power unit Type 7352 
8. The outputs of the power unit may be 
measured using the built-in metering system of the 
receiver; for these tests the orange-ringed nine-pole 
test plug must be fitted into the socket on the power 
unit. An interpretation of these measurements is 
given in Table 2 as a guide to the location of faults. 

TABLE 2 

Guide to power unit faults 

METER SWITCH positions and readings 
7 	8 	9 	10 

MAINS 	225V 	— 48V 	225V 
(current) 

12 	Further tests 
150V 

(current) 

Possible fault 

High 	High 	High 	High 

or Low 	or Low or Low or Low 

Zero 	Zero 	Zero 	Zero 

Normal 	Zero 	Zero 	Zero 

Normal Normal High Normal 

or Low 

Normal Normal Normal Normal 

or Low  

Normal 

or Low 

Zero 
	

See Table 1 

Zero 

Normal 

High 	Is stabilizer 

6V3 glowing ? No 

are 6VL & 6V2 I No 

heaters alight ? Yes  

(i) Mains tapping links 

(ii) Mains supply 

(i) 48V fuse 6FS6 

(i) 6RV7 requires ad-
justment 

Faulty stabiliser 

LT fuse 6FS1 

HT fuse 6FS5 

(i) 

(i) 

(i) 

Normal 	Zero 
	

Normal 	Zero 
	

Zero 

  

LT fuse 6FS4 

HT switch 5S4 

Delay relay 6DR 

HT relay 6 HT 

Rectifiers 6V1 
and/or 6V2 

Is LT (blue) 
lamp alight ? 

No 

Yes 

    

Normal Low or 

High 

Normal High Zero 

Are valve heaters 
alight in D.U.R. 
7353, A.F. amp. 
7113, R.F. amp. 
7111 (1V1 and 
1V2) ? 

No (i) LT fuse 6FS2 
Some (i) Faulty plug and 

socket 
connections 

Normal Low Normal High 

Normal Normal Normal Normal 

or High 

Normal Low Normal Low  

Are valve heaters 
alight in I.F. 
amp. 7112 ? 

Are valve heaters 
alight in D.U.R. 
7353 ? 

Are 6V1 and 6V2 
heaters alight ? 

No (i) Faulty plug and 
socket 
connections 

No (i) Faulty plug and 
socket 
connections 

One 	(i) Faulty valve Only 
heater 

Yes 	(i) Low emission 
valves 

Normal 

Zero 

Normal 

or Low 
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9. 	A further aid to fault finding is provided by the 
list of typical voltage readings in Table 3; these should 
be taken with the RF AMP control detuned. Except 
where stated in Table 3, the test points are accessible 

TABLE 3 

Power unit Type 7352 — typical voltage readings 
(with respect to chassis) 

Test point Meter 
range 

Typical voltage (d.c.) 

Junction 6C3/6C7 (operate unit on extension connectors (para. 5) ) 1000V 270 
Junction 6R 13/6SKT 16, pole 16 1000V 260 
Junction 6R14/6SKT16, pole 17 250V 150 

Junction 6HT2/6SKT16, pole 10 1000V 260 
Junction 6HT2/6SKT16, pole 10 (H.T. switch OFF) 250V 180 ►  

Junction 6RV7/6R11 100V —48 
Junction 6L2/6FS6 (located under fuse panel) 100V —58 

via two apertures in the floor of the receiver adjacent 
to the rear panel, when the power unit is in its normal 
position in the chassis. 

Chassis assembly Type 7354 
10. The typical voltage readings given in Table 4 
should be taken with the RF AMP control detuned; 
all the test points are located on the underside of the 
chassis, with the test point 5TP1 connected directly 
to the chassis. It should be noted that any appreciable 
deviation from the values given may be due to a fault 
in one of the other sub-units and further tests should 
be made. 

TABLE 4 

Chassis assembly Type 7354 — typical voltage 
readings (to chassis except where stated) 

Test point Meter 
range 

Typical voltage 
(d.c. except where 

shown) 

5TP6 lOV 6.3 a.c. 
5TP2 to 5TP3 101/ 6•3 a.c. 
5TP7 100V —48 
5TP9 250V 151 
5TP4, 5TP5 or 5TP8 1000V 260 
i5TP10 1000V 260 
5TP10 (H.T. switch 

OFF) 250V 180 ►  

Amplifying unit (R.F.) Type 7111 
11. Very few repairs can be carried out on this unit 
at first and second line servicing. In the event of a 
fault, the only remedial action that should be taken is 
valve changing and associated re-alignment and testing 
(Part 2, Sect. 1, Chap. 2); care must be taken not to 
disturb any wiring as this may affect the ganging. If 
a fault cannot be rectified by changing the valves, the 
unit must be returned for third line servicing. 

12. For the purpose of ascertaining the service-
ability of the unit, a list of typical voltage readings 
is given in Table 5. With the exception of 1 V3 anode, 
the test points are located on the underside of the 
unit which will necessitate operating the unit on ex-
tension connectors (para. 5) and removing the bottom  

cover; to gain access to the anode clamp of 1V3 it 
will be necessary to remove the screening can from the 
top of the unit. All the tests in Table 5 should be per-
formed with the amplifying unit (R.F.) detuned and 
with the r.f. connectors 1 SKT15 uncoupled from 
4PL15 on the drive unit radio. The top can and 
bottom cover must be refitted after the tests. 

TABLE 5 
Amplifying unit (R.F.) Type 7111 — typical 

voltage readings (to chassis except where stated) 

Typical voltage 
(d.c. except where 

shown) 

1C14 
	

250V 
	

190 
1C 12 
	

2-5V 	—1-0 
1C1 to 105 
	

1 O 
	

6•3 a.c. 
1V3 anode 
	

1000V 
	

245 
411V3 anode (H.T. 
switch OFF) 
	

250V 	170 ►  

Amplifying unit (I.F.) Type 7112 
13. 	In the amplifying unit (I.F.) are facilities for 
metering of the detector current 2V 1 cathode current 
(a.g.c. indication) and the second mixer cathode 
current at positions 2, 3 and 5 respectively of the 
receiver METER SWITCH. 

14. 	The serviceability of the detector (2V8) and the 
preceding stages in the amplifying unit (I.F.) may be 
readily established in the following manner : — 

(1) Detune the RF AMP control. 
(2) Note the reading on the receiver front pan-
el meter at position 2 of the METER SWITCH. 

(3) Uncouple 1PL10 from 2SKT10; the meter 
reading should decrease by at least 25%. Re-
connect 1PL10 to 2SKT10. 

15. A meter reading of between 50 and 95 is 
normally obtained at position 5 of the METER 

Test point 	Meter 
range 



SWITCH. If the oscillator stage (212) is not 
oscillating, due to a faulty crystal or incorrect 
alignment of the inductor 2L2, the meter reading 
will be low. In the event of misalignment of 2L2, 
this inductor may be adjusted for peak meter read-
ing at position 5 of the METER SWITCH. 

16. With the METER SWITCH in position 3, the 
OFF-AGC-DF switch set to OFF and the RF GAIN Con-
trol set to maximum (fully clockwise), a meter 
reading of approximately 52 should be obtained; 
as the RF GAIN control is reduced from maximum 
the meter reading will reduce. When the OFF-AGC-
DF switch is set to AGC, the RF GAIN control to maxi-
mum and an r.f. signal, of sufficient magnitude to 
overcome the a.g.c. delay (indicated initially by a 
fall in the meter reading), is applied to the receiver, 
the meter reading will vary with the strength of the 
input signal. 

17. The typical voltage readings listed in Table 
6 should be taken with the RF AMP control detuned 
and the OFF-AGC-DF switch set to OFF. All the test 
points are located on the underside of the amplifier 
chassis and, therefore, the unit must be operated 
on an extension connector (para. 5). No tests are 
given in Table 6 for the valve 2V9 due to the high 
resistance circuits. When performing the measure-
ments on the oscillator valve (2V2), the crystal 
2XL1 must be removed; this crystal must be re-
fitted as soon as the tests of 2V2 are completed. 

TABLE 6 
Amplifying unit (I.F.) Type 7112 — typical 

voltage readings (to chassis except where stated) 

Test point 
	

Meter 	Typical voltage 
range (d.c. except where 

shown) 

Junction 2R5 /2R7 	1000V 
Junction 2R41 /2R42 	100V 
2V4 heater (pin 3 to pin 4) 	10V 
2V1 anode (pin 5) 	 1000V 
2V1 screen (pin 7) 	 250V 
2V1 cathode (pin 2) 	 10V 
Junction 2C10/2L2 (2V2 

anodes) — 2XL1 removed 100V 
2V2A cathode (pin 8) 

— 2XL1 removed 	2.5V 
2V2A cathode (pin 3) 

— 2XL1 removed 
	

2.5 
2V3 anode (pin 5) 
	

1000V 
2V3 screen (pin 7) 
	

1000V 
2V3 cathode (pin 2) 
	

lOV 
2V4 anode (pin 5) 
	

1000V 
2V4 screen (pin 7) 
	

1000V 
2V4 cathode (pin 2) 
	

10V 
2V5 anode (pin 5) 
	

1000V 
2V5 screen (pin 7) 
	

1000V 
2V5 cathode (pin 2) 
	

l OV 
2V6B anode (pin 7) 
	

1000V 
2V6B cathode (pin 5) 
	

25V 
2V7 anode (pin 5) 
	

1000V 
2V7 screen (pin 7) 
	

1000V 
2V7 cathode (pin 2) 
	

lOV 
2V10 anode (pin 7) 
2V10 cathode (pin 5) 
	1000V 

lOV  

Drive unit radio Type 7353 
18. The serviceability of the drive unit radio can 
be easily established since its r.f. output causes an 
increase in the first mixer cathode current (METER 
SWITCH position 1) in the amplifying unit (R.F.) 
Type 7111. It should be noted that there is 
normally a standing current which increases to a 
peak as the drive unit radio is brought to its tuning 
point; the absence of this standing current indicates 
a fault in the amplifying unit (R.F.) and not in the 
drive unit radio. 

19. If no tuning peak (para. 18) can be found, 
the crystal should first be suspected. If the crystal 
is serviceable, a metering check of the drive unit 
radio should be performed (Part 2, Sect. 1, Chap. 
2). 

20. It should be noted that changing the 
oscillator valve (4V1) may affect the frequency; this 
valve should not, therefore, be changed unless third 
line test equipment is available for carrying out the 
re-alignment involved. 

21. When taking the typical voltage readings 
listed in Table 7, the RF AMP control should be 
detuned. Since the test points are located on the 
underside of the drive unit chassis, it will be neces-
sary to operate the unit on an extension connector 
(para. 5); in order to effect correct coupling of 
1SKT15, of the amplifying unit (R.F.), to 4PL15 
on the drive unit radio, it is recommended that the 
drive unit be supported on a board, of a suitable 
insulating material, placed across the chassis side-
frames. Operation of the drive unit radio on an ex-
tension connector will necessitate tuning it in the 
following manner : — 

(1) Fit a 13833.333 kHz crystal into the 
WORKING socket of the crystal oven on the 
drive unit radio (Part 1, Sect. 1, Chap. 2). 
(2) Ensure that the prongs of the fork 
coupling are pointing towards the base of the 
unit (i.e. the required position for removing 
and re-fitting the drive unit radio). 
(3) with the METER SWITCH set to position 1, 
slowly turn the fork coupling counter-clock-
wise until the first peak is observed on the 
receiver meter; this peak should occur when 
the coupling is approximately 20 degrees 
counter-clockwise from the position stated in 
sub-para. (2). 

TABLE 7 
Drive unit radio Type 7353 — typical voltage 

readings (with respect to chassis) 

Test point 
	

Meter 	Typical voltage 
range (d.c. except where 

shown) 

4C26 	 1000V 260 
4C8 	 250V 151 
Junction 4R22/4PL13, 100V —48 

pole 5 
4V1, 4V2, 4V3 and 	1OV 	6.3 a.c. 

4V4 heaters (pin 4) 
4V1 anode (pin 5) 	250V 	151 
4V1 screen (pin 7) 	250V 	125 (non osc : 

115) 

260 
— 48 
6.3 a.c. 

256 
145 
2.1 

87 

0.7 

0.7 
255 
250 
3.0 

252 
252 
3.6 
252 
252 
3.6 

260 
16.5 
252 
252 
3.4 

215 
3.6 



Terminal 5 
Junction 18R6/18C3 
Junction I8R6/18C3 
Terminal 3 
Terminal 3 

Junction 18C1/18R7 
Junction 18C1 /18R7 
Junction 18C1/18R7 
Terminal 6 
Terminal 6 

	

25V 	15 

	

25V 	12 

	

25V 	1.5 max 

	

100V 	95 

	

100 V 	0 

(oven heating) 
(oven cooling) 
(oven heating) 
(oven cooling) 
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will be necessary to operate the unit on an extension 
connector (para. 5) in order to gain access to the 
test points which are located under the amplifying 
unit chassis. 

 

Test point Meter 	Typical voltage 
range (d.c. except where 

shown) 

   

4V1 cathode (pin 2) 	2.5V 

4V2 anode (pin 5) 
	

250V 
4V2 screen (pin 6) 
	

250V 
4V2 cathode (pin 2) 
	

2.5V 
4V3 anode (pin 5) 
	

1000V 
4V3 screen (pin 7) 
	

250V 
4V3 cathode (pin 2) 
	

l OV 
4V4 anode (pin 5) 
	

1000V 
4V4 screen (pin 7) 
	

250V 

0.45 (non osc: 
0.3) 

105 
100 
0.9 
260 
110 
6•8 

260 
100 

Amplifying unit (A.F.) Type 7113 
22. With the receiver fully tuned, the RF GAIN 
control set to maximum (fully clockwise) and the 
OFF-AGC-DF and MUTING switches set to OFF, suffi-
cient noise can be obtained in the receiver to enable 
a check of the line output from the amplifying unit 
to be made (METER SWITCH position 4). The moni-
tor output can also be checked by plugging a pair 
of telephones into the MONITOR OUTPUT socket on 
the receiver front panel. 

23. With no line output from the amplifying unit but 
the monitor output present and voltage test (Table 8) 
reveal no faults, the LINK; GAIN 	and is associated 
wiring is suspect check 3FSI and 3FS2. If, however, 
a satisfactory line output is observed but there is no 
a.f. at the remote receiving point, test the service-
ability of attenuator 5R11, 5RI3, 5 R1 on the under 
side of the chassis assembly, external con,iecttons 
remote lines and all associated plug and socket connec-
tions 

24. An aid to fault finding is provided by the list 
of typical voltage readings in Table 8 which should 
be conducted with the RF GAIN control detuned. It 

TABLE 8 
Amplifying unit (A.F.) Type 7113 -- typical 

voltage readings (to chassis except where stated) 
Typical 
voltage 

(d.c. except 
Meter 	where 

Test point 	 range 	shown) 

3T2, pin 2 
	

1000V 
	

270 
Junction 3R4/3R9 
	

1000V 
	

260 
3V2 heater (pin 4 to pin 5) 

	
I0V 
	

61 	a.c. 
3VIA anode (pin 6) 
	

250V 
	

225 
3VIA cathode (pin 8) 

	
25V 
	

13 
3VIB anode (pin I) 
	

250V 
	

I30 
3VIB cathode (pin 3) 

	
2.5V 
	

0•7 
3V2 anode (pin 7) 
	

1000V 
	

255 
3V2 screen (pin 8) 
	

1000V 
	

252 
3V2 cathode (pin 3) 
	

25V 
	

13 
3V3 anode (pin 5) 
	

1000V 
	

255 
3V3 screen (pin 7) 
	

1000V 
	

252 
3V3 cathode (pin 2) 
	

25V 
	

15 

Panel, electronic circuit 
25. The panel, electronic circuit (control module) 
is mounted on the top of the drive unit radio Type 
7353 and, while voltage readings on the module can be 
taken with the drive unit fitted in the receiver chassis, 
it may be expedient to perform the measurements at 
the same time as those for the drive unit (para. 21). 
Typical d.c. voltage readings are listed in Table 9. 
It is not necessary for the receiver to be tuned for 
these tests. 

Caution .. . 
The measurements in Table 9 must be con-
ducted with care because the control module 
operates from a floating 115V a.c. supply and 
earthing any part of the circuit can cause 
irreparable damage. 

TABLE 9 
Panel, electronic circuit — typical d.c. voltage readings 

Meter connections 
Positive 	 Negative 

Meter 	Typical 
range 	d.c. voltage 
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