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FOREWORD

STR.9-X, STR.9-X.l, STR.9-X.2 and STR.9-X.3.
AIRCRAFT RADIO COMMUNICATION
EQUIPMENTS

The STR.9-X range of Aircraft Radio Communication Equip-
ments are of similar construction but have different frequency

ranges as follows:—

STR.9-X ... oo 115-145 Mc/s.
STR.9-X.I ... . 112-142 Mc/s.
STR.9-X.2 ... ... 100-125 Mc/s.
STR.9-X.3 ... .. 124.5-156 Mc/s.

This manual deals specifically with the STR.9-X but is applicable
to all types mentioned above, providing the difference in
frequency range is borne in mind when reading the text. For

full details of the differences refer to Appendix 3.
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INTRODUCTION

The STR.9-X is a very high frequency receiving
and transmitting equipment intended for operation
in aircraft. Apparatus used in its construction is of
miniature design and is compactly incorporated in
two individual units, comprising 2 main assembly
and a control unit. The total weight is 254 Ib.

FREQUENCY, SERVICE AND METHOD
OF OPERATION

Ten frequencies are available for transmission
and reception within a range of 115 to 145 Mc/s.
These frequencies are crystal controlled and are
common to both transmitter and receiver. They
are pre-set before flight and during flight the
operator may instantly select any one or change
from one to another.

The equipment is intended for telephonic com-
munication and is provided with a remote control
system.

It has a maximum range of approximately 100
nautical miles when used for communication to
ground by aircraft flying at 10,000 feet, and a
maximum air to air range of 200 miles.

AERIAL

A single vertical aerial only is required for the
operation of both transmitter and receiver. A
matching unit is used for coupling the equipment
to the antenna.

POWER OUTPUT AND
POWER SUPPLIES

The power output delivered to the aerial is
approximately 4 watts. The equipment is designed
to operate on a nominal voltage of 26 volts, and
the total power input does not exceed 180 watts
for receiving or 210 watts for transmitting.

All valve heaters are fed from the aircraft battery
via a carbon pile regulator. Anode and grid bias
supplies are obtained by means of a rotary trans-
former.

COOLING

A forced air cooling system is used in the equip-
ment.

VALVES

21 valves of 7 different types are used.

DESCRIPTION OF EQUIPMENT

The STR.9-X consists
follows :—

of two assemblies as

Main Assembly

This consists of a main chassis housing five inter-
connected units. These units are so designed that
they may be readily removed from the parent

_ chassis and are :—

Receiver Unit.
Transmitter Unit.
I.F. Amplifying Unit.
Modulator Unit.
Power Unit.

Control Unit Assembly

This assembly incorporates the selector switch
for remote control of the equipment and has built-
in dial lighting with dimmer control.

PRINCIPAL TECHNICAL FEATURES

General

A main crystal oscillator circuit, capable of
operating on any one of ten frequencies, within a
range of 5,848t07,515.5 ke/s., is incorporated in the
equipment as the source of excitation. It controls
the transmitter operating frequency and the re-
ceiver beat frequency.

The oscillator is built into the receiver unit and

‘is permanently coupled to both transmitter and

receiver. Either of these circuits is rendered
operative by switching H.T. supplies.

Crystals used in the oscillator have fundamental
frequencies lower than the final output frequencies
of the equipment, which are achieved by harmonic
generation,

An additional crystal oscillator, operating on a
single frequency, is used in the transmitter unit.
Its purpose is to compensate for the I.F. frequency
difference which occurs between the operating
frequencies of transmitter and receiver using a
single main oscillatory system.

The design and functions of units mounted in the
chassis assembly are briefly described below.

Receiver

The receiver unit incorporates two principal
circuits. One consists of an oscillator-harmonic
generator chain and the other a receiver input
circuit. ‘
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INTRODUCTION

The oscillator and harmonic generator chain
comprises a crystal controlled oscillator-trebler
stage, followed by an additional trebler stage and
adoubler stage. Ten crystals are normally available
for use in the oscillator and selection is made on
the remote control unit. The output of the
harmonic generator chain is applied as a beating
frequency to the receiver signal input circuit.
The chain is also tapped, at the output circuit of
the second trebler stage, to provide an initial
frequency for application to the separate trans-
mitter unit. Accordingly, the oscillator output is
common to both transmitter and receiver.

The receiver input circuit consists of an R.F.
stage with two tuned sub-circuits and a frequency
changer stage. Coupling from, the frequency
changer to the separate L.F. amplifying unit is via
a coaxial link.

Both the harmonic generator chain and the
receiver input circuit are tuned by a five-gang
condenser assembly driven from the channel-change
mechanism.

Transmitter

The transmitter has five stages, consisting of an
auxiliary oscillator, a balanced R.F. modulator,
a doubler, an amplifier, and an output stage.

The auxiliary oscillator is included to compensaie
for the LF. frequency difference which occurs
between the final R.F. circuits of the transmitter
and the local oscillator chain when the latter is
used as a common exciting medium.

The auxiliary oscillator output is coupled,
together with the output from the second trebler
stage in the separate harmonic generator chain of
the receiver unit, to a balanced modulator stage,
where ‘‘ mixing *’ is effected. 8

The anode circuits of the balanced R.F. modulator
stage are connected to a doubler valve which is in
turn followed by an amplifiet and a final output
valve. The penultimate stage is screen modulated,
and the final stage anode and screen modulated.

All stages of the transmitter are tuned by a
five-gang condenser assembly driven from the
channel-change mechanism.

11

Amplifying Unit -

This unit provides three I.F. amplifier stages
followed by a diode detector circuit, a *‘ squelch ™’
or audio muting circuit and peak noise limiter,
and an A.V.C. amplifier.

Two variable mu H.F. pentodes and one high
slope pentode are used for LF. amplification and
are coupled by four band pass circuits.

The detector valve is of the double diode type
with delayed A.V.C. and is connected to a Type
CV.138 valve operating in a squelch and noise
limiting circuit. A.V.C. amplification is obtained
via a further type CV.[38 valve.

Connection of the audio output is made to the
microphone amplifier in the separate modulator
unit via a coaxial link.

Modulator

.

The modulator unit has three stages consisting
of a microphone amplifier, a telephone amplifier-
driver, and a modulator stage.

The microphone amplifier has a balanced input
circuit and is used for amplification of the micro-
phone input and receiver outputs. It is resistance
capacity coupled to the telephone amplifier-driver
stage.

Transformer coupling is effected between the
telephone amplifier stage and the modulator valves.
The transformer is also provided with a telephone
output winding.

The modulator is push-pull Class B using two
Type CV.I33 valves transformer coupled to the anode
supply circuit of the transmitter output stage.
During reception the modulator is rendered
inoperative by introducing cathode bias resistance.

Channel-Change Mechanism

The channel-change mechanism provides for the
selection by remote control of any one of ten
operating frequencies and is mechanically actuated
via a reduction gear from the rotary transformer.
The gear has a ratio of 480 : |,
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Chapter |

STATEMENT OF TYPICAL PERFORMANCE

GENERAL

Frequency Range

Frequency Stability

Power Consumption
Transmitting :-
Receiving :—

Audio Frequency

Response Characteristic

Transmitting :-

Receiving :—-

Altitude

Attitude

Temperature, Humidity

STR.9-X STR.9-X.1I STR.9-X.2 STR.9-X.3
[15-145 Mc/s. [12-142 Mc/s. 100-125 Mc/s. 124.5-156 Mc/s.
+ 0.019,.

210 watts
180 watts

Within —4 db. to — 10 db. at 300 ¢/s.
Within 0 db. to —4 db. at 3,000 C/S. Relative to output at
Within  0db. to —6db.at 300 cfs. 1,000 cfs.

Within 0 db. to —8db. at 3,000 c/s.

—.

The equipment operates satisfactorily up to an altitude of 40,000 ft.

The equipment is designed for continuous operation with the
rotary transformer maintained in a horizontal position. It will
operate in any other attitude, but for short periods only.

The equipment is suitable for use under tropical conditions.

TRANSMITTER CHARACTERISTICS

R.F. Output Power

Percentage Modulation
and Harmonic Content

Noise Level

Nominal 5 watts into a 45-ohm line.

Carrier may be modulated up to 1009,. The harmonic content is
not greater than 159, at 80% modulation.

At least 40 db. below the level corresponding to 100%, modulation.

12



STATEMENT OF TYPICAL PERFORMANCE

3.0 RECEIVER CHARACTERISTICS

3.1

3.2

33

34

3.5

3.6

37

3.8

Sensitivity

Audio Output

The muting will be removed by a carrier input of not more than 10uV.

The equipment is capable of delivering a total of 150 mW into three
pairs of telephones. This is achieved at an input level 6 db above
the knee of the a.v.c. with the carrier modulated by 1,000 c/s. to
a depth of 709,.

Signal-to-Noise Ratio

Intermediate Frequency :-

I.LF. Bandwidth

For 6 db. down :—

For 40d

The S/N ratio is not less than 10 db at an input level of 10xV
modulated by 1,000 c/s. to a depth of 309.

9.72 Mc/s.

Not less than - 40 ke/s.

b. down:- Not more than 4 140 kc/s.

Second Channel Suppression

Automatic Gai

Rise in Input :-

Rise in O

Audio Output

Impedance

Not less than 35 db.

n Control
80 db. above [0uV.

utput :— Not more than 3 db.

The equipment is designed to operate into an impedance of 50 to
150 ohms.

40 WEIGHTS AND DIMENSIONS

Receiver Unit ...
Transmitter Unit
I.F. Amplifier Unit
Modulator Unit

Chassis containing channel-change mechanism, carbon
pile regulator and rotary transformer

Control Unit ...

Total weight, less cables

Approximate overall dimensions

in inches.
Weight  Height Width Depth

I Ib. 13 oz. 5.1 2.0 6.9
21b. 100z 6.0 3.25 8.0
| Ib. 12 0z. 2.9 2.9 10.75
1 1b. 12 0z. 2.8 3.1 5.7
161b. I550z. 7.9 9.0 18.0
950z. 3.7 2.2 2.8

251b. 8oz.

13
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Chapter Nl

DETAILED DESCRIPTION

1.0 DESCRIPTION OF EQUIPMENT

The STR.9-X incorporates the following:—

(a) Main Chassis Assembly, consisting of Chassis,
containing the oscillator-receiver circuits,
I.F. and modulator circuits, transmitter cir-
cuit, power circuits, and the channel-change
mechanism.

(b) Control Unit.

2.0 DESCRIPTION OF UNITS

2. Main Chassis Assembly
(1) Chassis

(Plates Il and Il illustrate the chassis.)

(2) Construction

The main chassis is rigidly constructed of
aluminium alloy. It is provided with a dust
cover embodying louvres, air filters and a duct
for use in conjunction with the forced air
cooling system employed in the equipment.
The dust cover slides over the main chassis and
is retained in position by DZUS fasteners.

A small compartment, situated on the right-
hand side of the chassis, houses the rotary
transformer. This compartment is constructed
with an aperture which enables the rotary
transformer fan to draw adequate supplies of
air via the duct and filter in the dust cover.
Other apertures in the compartment permit
circulation of air through the transmitting and
receiving apparatus, and its final expulsion via
a remaining filter.

The rotary transformer itself slides into the
compartment from the right-hand side of the
chassis and is retained in position by accessible
screws. Electrical connections tothetransformer
are made by knife contacts.

The transmitter unit is mounted on the left-
hand side of the chassis to which it is secured
by four retaining screws accessible from the
underside of the deck. Electrical connections
to the chassis are by means of a miniature Jones
pattern plug and socket.

Situated between the transmitter and the
transformer compartment is the receiver,
secured and electrically connected to the chassis
in a similar mannertothe transmitter. Additional
supporting spacers are provided between trans-

mitter and receiver, which are also electrically
connected by a two-pin plug and socket.

To the rear of the transmitter and receiver
units are mounted the carbon pile regulator
and the modulator unit. The modulator unit
is situated above the regulator which is secured
to the chassis deck by retaining screws.

The I.F. amplifier unit occupies the remaining
space on the shelf formed by the rotary trans-
former housing.

On the front panel of the chassis is mounted
the channel-change mechanism and crystal
panel, the latter being designed to cater for
S.T. & C. 4004, 4044 (or American equivalent),
or 4046 (HC/6U) crystals; mixed if desired.

Located on the mechanism is a push-pull two-
position slide switch for checking receiver and
transmitter tuning.

Interchangeable channel designation strips are
mounted on top of the mechanism to enable
the channel numbering to be identified with the

particular lettering scheme adopted (see
Chapter V).

A removable dust cover is fitted over the
mechanism, and this carries spring loaded

rockers to serve as crystal retainers. The slide
switch referred to above is restored to normal
by the operation of replacing the cover, if it
should be accidentally left in an operated
position.

The front panel also accommodates the aerial
feeder plug, power supply and remote control
plugs, carrying handle and guard rail. The
carrying handle and guard rail enable the set to
be stood on its face when necessary, without
risk of damage to the mechanism or crystals if
the mechanism cover has been removed.

Underneath the chassis deck in accessible
positions are situated miscellaneous relays,
resistors and condensers.

The complete chassis is mounted on a tray
fitted with cup type shock absorbers and is
secured in position by knurled retaining nuts.

(b) Front Panel Fittings
These are shown on Plate Ill and are :—

Controls

Pull to Tune (transmitter and receiver) switch.
Receiver Tuning Control (pre-set).

Transmitter Tuning Control (pre-set).

Muting Level Control (pre-set).



DETAILED DESCRIPTION

PLATE IlI

MAIN CHASSIS (Less units)

Other Fittings
12-pin plug for remote control circuit.
6-pin plug for external mic-telephone fittings.
Aerial Plug.
Power Plug.
Crystals as required.
Channel-change mechanism.

(c) Electrical Description of the Chassis
(The circuit diagram is given in Figs. 19 & 22.)

Electrically, the chassis serves as a distribu-
tion centre for supplies to the various units.

It also incorporates 5.Rel.l, the starting relay,
5.Rel.2, an H.T. switching relay and 5.Rel.3, a
combined aerial changeover and H.T. switching
relay. Rotary switch 583 is mounted at the
rear of the front panel on the chassis and, in
conjunction with contacts of 5S4, 555, 5S6,
electrically controls movement of the channel-
change mechanism. A full description of the
method of control is given in Section VII of this
chapter.

The carbon pile regulator 5.Reg.| is connected
in the L.T. line to maintain the supply at a
sensibly constant level.

Grid bias potentiometer 5R| to 5R5 is con-
nected across the bias winding of the rotary
transformer and is suitably tapped to permit
application of different bias voltages to the
transmitter and receiver circuits.

A 12-pin plug, 5P7, is used for connecting the

16

starting and channel-change circuits to the
remote point and a 6-pin plug, 5P8, provides
connection for the external microphone,
telephone and *‘ Press to Talk * circuits.

L.T. supply is conveyed to the unit from the
aircraft battery via a two-pin plug 5P9.

(I) Receiver Unit
(Plates IV and V illustrate the unit.)

{(a) Construction

The Receiver Unit consists of a light frame-
work upon which are mounted an oscillator-
trebler stage, a trebler stage, a doubler stage,
a frequency changer and an R.F. input stage.

The valves performing the above functions
are mounted on a platform in the upper section
of the frameworlk and are secured in position
by spring loaded screening cans. On either
side of the valves, and supported by metal
screens, are two banks of miscellaneous re-
sistors and condensers. At one end of the
valve platform are situated terminal points to

ermit attachment of a meter for the purpose
of measuring grid currents of various valves
and immediately beneath the platform are the
circuit inductances together with their asso-
ciated inductance trimmers.

A five-gang condenser occupies the lower
half of the framework. During operation this
assembly is driven, via flexible couplings, from



DETAILED DESCRIPTION

PLATE 1V

RECEIVER UNIT (General view)

the channel-change mechanism. A small air-
dielectric trimmer is provided beneath each
section of the gang.

Connection to the main chassis is made via
a miniature Jones pattern plug and socket and
to the aerial change-over relay and the IF.
stages via plug terminated coaxial cables. A
miniature plug and socket is also used for con-
nection of the oscillatory circuit to the trans-
mitter.

The framework is normally secured in its
position on the main chassis by four screws, and
to the transmitter framework by brackets.

(b) Circuit
(The block diagram is given in Fig. 2 and the
circuit diagram in Figs. 19 & 30.)

For the purpose of description the overall
circuit of the receiver unit may be divided into
two circuits as follows :—

(i) The oscillator and harmonic generator
circuit.

(ii) The R.F. and frequency changing cir-
cuit.

Both of these circuits are described below :—

(i) The oscillator and harmonic generator
circuit

The oscillator and harmonic generator circuit

incorporating valves 3VI, 3V2, 3V3, consists

of a crystal controlled oscillator followed by a

series of frequency multiplier stages. The

purpose of this circuit is to provide an input

at the correct frequency to the receiver fre-
quency changer valve 3V4, or to provide an
exciting medium for the transmitter.

The crystal oscillator comprises valve 3VI
with an anode inductance 3L| and associated
resistors and condensers. Ten crystals are
available in the oscillator, and any one may be
brought in operation by slide bar contacts
which are remotely controlled. These slide
bar contacts (557A to 557D) are part of the
channel-change mechanism which also adjusts
circuit tuning by means of a ganged condenser
assembly 3C7-13-21-35-33.

Positive feedback for the oscillator is obtained
by connecting the cathode of 3VI to a point
between condensers 3C5 and 3Cé, the D.C.
path for the cathode being obtained through a
high frequency choke 3 H.F.C.| and resistor
3R3. The oscillator is self biassing but resistor
3R3 is included in the cathede circuit to limit
anode and screen current when the crystals are
short circuited or open circuited by contacts
587A to 557D.

A trimming condenser 3C8 is included across
the tuned anode circuit and is designed to limit
the range of the oscillator to that required.
The oscillator anode circuit is tuned to three
times the crystal frequency by section 3C7 of
the five-gang condenser assembly, which is
pre-set for each operating frequency and there-
after has its correct capacity selected by the
channel-change mechanism.

Since oscillator valve 3VI is capacitively
coupled to the grid of valve 3V2, Type CVI36,
via condenser 3C4, an R.F. signal, operating
at three times the selected crystal frequency, is
applied to this valve. A metering point
3PI/I is provided for the purpose of checking
the grid current of valve 3V2.

The anode circuit of valve 3V2 comprising
inductance 3L2 and associated condensers
3CI3 and 14 is tuned, by section 3CI3 of the
five-gang condenser assembly, to nine times the
original selected crystal frequency. Accordingly
trebling is again effected in this stage.

PLATE V

RECEIVER UNIT (Underside view)
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Also, the anode of valve 3V2 is capacitively
coupled in the grid of valve 3V3, Type CV.I38,
via condenser 3CI8, and inductively coupled
to the grid circuits of the balanced modulator
stage in the transmitter. (It is not proposed to
follow any sequence of transmitter operation
at this stage since a full explanation of the sub-
ject is given in Section IIl.)

The grid of valve 3V3 is provided with a grid
metering point 3P1/2 and the ahode circuit,
consisting of inductance 3L3 and associated
condensers 3CI7, 21 and 22, is tuned to twice
the grid input frequency by section 3C2I of the
ganged condenser assembly. The frequency
of the signal appearing in the anode circuit at
this point is eighteen times the original selected
crystal frequency. Anode and screen supplies
for valve 3V3 are obtained from the H.T. line
via resistors 3R7 and 3R2I respectively.

Capacitive coupling is effected between the
output circuit of valve 3V3, via condenser
3C47, and the input circuit of the frequency
changer valve 3V4. Accordingly the output
of the oscillator and harmonic generator chain
is available for “‘ mixing " with the incoming
signal from the receiver R.F. stage.

(i) The receiver R.F. and frequency chang-
ing circuit

The incoming frequencies which the receiver
will accept are dependent upon the crystals
used in the oscillator stage described in the
previous sub-section.

If, for example, a crystal with a frequency
6.96 Mc/s. is available in the oscillator and is
selected by the channel-change mechanism, a
frequency of 125.28 Mc/s. will appear at the ter-
mination of the harmonic generator chain and
will be applied to the input circuit of the fre-
quency changer valve. Since the incoming
R.F. signal must differ from the ‘' Beating "
frequency by the LF. frequency (9.72 Mc/s.)
the R.F. circuits are, in the above condition,

18

tuned by the ganged condenser assembly to
receive an incoming signal of 135 Mc/s.

The incoming signal is applied via the antenna
system, change-over relay 5.Rel.3 and coaxial
cable, to the tuned input circuit comprising
inductance 3L5 and condensers 3C32, 33 and
34. A resulting voltage is applied via a con-
denser 3C3| to the grid circuit of the R.F.
valve 3V5, Type CV.138, and after amplification,
is fed via condenser 3C27 to the grid of the
frequency changer valve 3V4. The tuned grid
and anode circuits of valve 3V5 are controlled
by the common gang condenser assembly and
provide the necessary second channel suppres-
sion. A.V.C. voltage is applied to the grid of
valve 3V5 via resistor IR14 in the |.F. amplifying
unit. After mixing has been effected, the re-
sultant output of the frequency changer valve
is fed via a coaxial cable and at the |.F. fre-
quency of 9.72 Mc/s. to the first |.F. transformer
ITI in the separate I.F. amplifying unit. lts
subsequent amplification and rectification is
described in Section IV of this chapter.

PLATE VI

TRANSMITTING UNIT (Front view)



DETAILED DESCRIPTION

(I Transmitter Unit

(Plates VI and VIl illustrate the unit.)

(a) Construction

The transmitter unit is of a somewhat similar
general construction to the receiver unit, and

consists of a light framework

auxiliary crystal oscillator stage, a balanced
R.F. modulator stage, a doubler stage, and an

output amplifier.

The valves performing the above functions,
together with the crystal, are arranged on a
small platform incorporated in the framework

construction.

On both sides of the valve platform are sheet
metal wings supporting various resistors and
in the circuit.
point is provided at one end of the platform.

In the lower section of the framework is a

condensers used

PLATE Vi

containing an

A metering

TRANSMITTER UNIT (Rear view)

five-gang condenser, driven from the channel-
change mechanism on the front panel of the

main chassis.

each section of the gang.

Connection to the main chassis is made via
a mimdature Jones plug and socket and to the
aerial change-over relay 5.Rel.3 via a coaxial
Plug and socket con-
tacts are used to connect the transmitter to the

plug-terminated cable.

receiver unit.

MAIN CRYSTALS

The condenser shaft is attached
to the mechanism via flexible couplings, and
air dielectric trimmers are incorporated in

The framework is retained in position on the
main chassis by screws and is attached to the
receiver unit by spacers.

(b) Circuit
(The block diagram is given in Fig. 3 and the
circuit diagram in Figs. 19 & 26.)

The transmitter is designed to operate at
the same frequencies as the receiver and is
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controlled by an oscillatory circuit common to
both units. This oscillatory circuit is incor-
porated in the receiver unit and is fully described
in Section (Il) of this chapter.

It is also explained in Section (IlI) that a
portion of the oscillator output is inductively
coupled from the output circuit of valve 3V2
in the harmonic generator chain of the receiver
unit to the balanced R.F. modulator stage
(4V2, 4V3) of the transmitter. The output
frequency delivered by valve 3V2 is nine times
that of the crystal selected by the channel-
change mechanism.

Since the receiver R.F. circuit operates at
frequencies eighteen times that of the selected
crystals, plus the L.F. frequency (9.72 Mc/s.), it
is evident that further adjustments must be
made in the transmitter to bring the frequencies
applied to the balanced R.F. modulator stage
up to those of the receiver.

To assist in this purpose a separate oscillator
stage comprising valve 4VI| Type CV.I136 is
included in the transmitting unit. This oscil-
lator has a single tuned anode circuit designed
to operate at one half (4.86 Mc/s.) the LF.
frequency.

The output of the oscillator valve 4VI| is
coupled, via the tuned transformer 4L1, to the
push-pull connected screens of the balanced
R.F. modulator valves 4V2, 4V3, and since a
frequency nine times that of the selected crystal
is already applied to the control grids of valves
4V2, 4V3 from the receiver unit, ‘' mixing " is
effected.

Metering points 4Pl/l, 4P1/2 and 4P|/3 are
provided in the grid circuits of valves 4VI,
4V2 and 4V3 respectively.

A band pass coupling 4L2, 4L3, tuned by
sections 4CI5, 4CIi7 of a ganged condenser
assembly and condensers 4Cl4, 4C|8, ensures
that the sum of the foregoing
frequencies (i.e. nine times the
frequency of the selected
crystal plus one half of the
I.F. frequency) is injected into
the grid circuit of valve 4V4
Type CV.I136 which functions
as a doubler.

Accordingly the frequency
appearing in the anode circuit
of valve 4V4 is eighteen times
that originally provided by
the selected crystal in the
receiver unit, plus the LF.
frequency of 9.72 Mc/s. and
the required frequency adjust-
ment has been achieved.

PLATE VIl

For example :—
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A crystal with a frequency of 6.96 Mc/s. in
the receiver unit is placed in circuit by the
channel-change mechanism.  The resulting
frequency applied to the balanced R.F. modula-
tor stage of the transmitter, via the output
circuit of valve 3V2, is 62.64 Mc/s. After ** mix-
ing " with the oscillator output from the trans-
mitter unit the frequency appearing at the input
circuit of the transmitter doubler stage (valve
4V4) is 67.50 Mc/s. Therefore the output
frequency (transmitter operational frequency)
of the doubler stage is 135 Mc/s.

The anode circuit of valve 4V4, tuned by
section 4C22 of the ganged condenser assembly
and -trimming condenser 4C23, is coupled to
valve 4V5 via condenser 4C24. Valve 4V5
operates as an amplifier with a modulating
voltage applied to the screen, via resistance
4R21, from the separate modulator unit. A grid
metering point 4P1/5 is provided for the valve.

The output circuit of valve 4V5 comprising
condensers 4C28, 29 and coil 4L5 is tuned,
in operation, by section 4C28 of the ganged
condenser assembly and is coupled in push-pull
via condensers 4C31, 4C32 to the output valve
4V¥6. This valve is a Type CV.415 Tetrode
and is provided with grid metering points,
4P| /6 and 4P1/7, in its respective grid circuits.
Bias for these circuits is obtained from the
50-volt supply line of the rotary transformer.
Modulation is further effected in the anode and
screen circuits of valve 4V6, via the modulation
transformer 273 in the separate modulator unit.
The anode circuit of valve 4V6, comprising
condensers 4C37, 4C38 and inductance 4L6, is
tuned in operation by section 4C37 of the
ganged condenser, and coupling to the aerial
changeover relay is made via inductance 4L7
and a screened coaxial cable. A metering
point 4P1/8 is provided for the purpose of

AMPLIFYING UNIT (General view)



DETAILED DESCRIPTION

measuring the combined
screen current of valve
4V5 and anode and screen
currents of valve 4V6. A
point is also provided in
the screen circuit of valve
4V6 to enable the current
to be measured during
adjustment for correct
modulation conditions (by
variation of  resistance
4R35).

(IV) Amplifying Unit

(Plates VIIl and IX illus-
trate the unit.)

(a) Construction

The LF. amplifying unit
consists of a small oblong
chassis mounting four I.F.
transformers and six valves
above deck and miscellaneous
below.

The unit is normally secured to the main
assembly by four captive screws and electrical
connections are effected via an eight-pin Jones
pattern plug and flexible lead. Additional
connections to the receiver and modulator
units are by means of plug terminated coaxial
cables.

All of the four transformers are of similar
pattern and may be tuned via holes in the top
of each can and in the underside of the
chassis.

Decoupling condensers used in the unit are
mounted in small metallic tubes projecting
above deck, thus ensuring a low inductance
earth return and a clean general layout. .

Filament leads, H.T. leads and A.V.C. leads
are run separately from each amplifier stage
and are decoupled at the point where they
leave the unit in order to minimise interstage
reactance.

compenents

'

1 AV.C.LINE
<<

PLATE IX

AMPLIFYING UNIT (Underside view)

(b) Circuit

(The block diagram is given in Fig. 4 and the
circuit diagram in Figs. 19 & 32.)

Input to the |.F. amplifier is fed via a coaxial
cable from the frequency changer valve 3V4 in
the receiver unit at a frequency of 9.72 Mc/s.
This input is applied, via the first L.F. trans-
former ITI, to the grid of valve IVI. Valve
IV1 is coupled to valve IV2 via the second I.F.
transformer [T2.

Both valves are variable mu H.F. pentodes and
have A.V.C. voltage series fed to their respective
grids by decoupling filters IR2, 1C2 and IRS5,
IC7. Bias is obtained via potentiometer 5R4,
5Ré6 located across the 50-volt negative winding
of the rotary transformer, and may be adjusted
from the front panel of the main chassis in such
a manner as to vary the overall gain.

The A.V.C. voltage applied to the valves is
developed across resistors [RI3 and IRI5
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Fig. 4. BLOCK DIAGRAM OF AMPLIFYING UNIT
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connected in the bias line, a portion of this
voltage being fed via the filter IR14, 1C23 and
|C37 to the grid of the R.F. amplifier valve
3V5 in the receiver unit. To avoid a rise in
screen voltage when the A.V.C. commences to
control, the respective valve screens are fed
via potentiometers |R3, IR25 and IR6, IR26,
connected across the H.T. line.

Valve IV2 is coupled via transformer T3
to a high slope pentode valve V3, Type CV.138,
which in turn feeds the diode detector valve
V4, Type CV.l40, through the medium of
transformer 1T4. Associated with the detector
circuit is a noise limiter and audio muting valve
IV5 and an A.V.C. amplifier valve 1Vé.

In the detector circuit condensers |CI7,
|C20 and resistance IR|| form an L.F. filter and
resistors IR18, IR19, and IR23 the diode load.
The load is coupled to the anode of valve V5,
Type CV.138.

The cathode of valve V5 is connected to
condenser |C24 and resistance IR16, via po-
tentiometer |R24 and resistance |R28. Poten-
tiometer |R24 serves as an output point for
application of the rectified signal to valve 2V
in the separate modulator unit. The anode and
grid circuits of valve IV5 are linked by conden-
ser |C25; this link reduces the series impedance
of valve IV5 to A.C. currents.

Valve V5 is series connected with the audio
supply to the AV.C. amplifier valve V6 and
audio volts appear across potentiometer [R24
and resistance |R28 when conduction is effected
in 1V5.

The cathode potentials of valves 1V4, 1V5 and
V6 are dependent upon the voltage developed
across resistance |R20 which is connected to the
50-volt negative supply line. Inturn the voltage
across resistance [R20 is governed by the
current consumed in valve V6 and accordingly
by the grid bias applied to valve 1V6 from the
diode load circuit.

Upon receipt of a signal a negative bias is
developed across the diode load and applied
to valve [V6 via resistor 1R22 thereby reducing
the anode current of the valve and the voltage
drop across IR20. As the voltage across resist-
ance |R20 becomes small the cathodes of V4,
V5 and 1Vé become increasingly negative and
consequently conduction is effected at the A.V.C.
diode of valve V4 and at valve | V5. Accord-
ingly the voltage available for A.V.C. is pro-
duced by the amplification of valve |V6. Also
audio voltage appears across {R24, [R28.

The circuit of valve 1V5 is so arranged that
a large incoming noise peak will temporarily
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PLATE X

MODULATOR UNIT (General view)

render the anode potential negative with
respect to cathode and, since the valve under
these circumstances will be non-conductive,
the noise will not be applied to the audio
channel.

(V) Modulator Unit
(Plates X and Xl illustrate the unit.)

(a) Construction

The modulator unit is constructed in the form
of a small oblong chassis upon which are
mounted a microphone amplifier stage, a tele-
phone amplifier stage and an output stage.

All associated transformers and valves are
situated on the chassis deck, the valves being
retained in position by spring loaded screening
cans. The main wiring is effected in the base
of the chassis.

Connection of the modulator unit to the I.F.
and transmitter units is made via coaxial cable
and to the main chassis by means of a twelve-pin
miniature Jones plug and socket.
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(b) Circuit

(The block diagram is given in Fig. 5 and
circuit diagram in Figs. 19 & 34.)

Three stages consisting of a microphone
amplifier, a driver-telephone amplifier and an
output stage are incorporated in the modulator
unit.

The microphone is connected via screened
cables and terminals |1 and 12 in the unit to
the balanced input circuit of transformer 2TI.
A bridge circuit is used to connect the
output of the L.F. amplifier to the microphone
amplifier stage.

The output of transformer 2T| is fed to valve
2V, the latter being resistance capacity coupled,
via condenser 2C5, to the grid of the telephone
amplifier and driver valve 2V2, Type CV.I36.
Bias for valve 2V2 is developed across the
cathode resistor 2RI and is applied to the grid
via resistance 2R8. To ensure good regulation
on the telephone winding of transformer 2T2
and to reduce distortion, negative feedback is
applied between the anode of valve 2V2 and the
cathode of valve 2V| via resistance 2R9.

The anode of valve 2V2 is coupled, via trans-
former 272, to the grid circuits of the modula-
tor valves 2V3, 2V4, Type 6C4 operating in
push-pull. Telephone output is taken from an
individual winding on transformer 2T2 via
terminal 9 to the control point.

The grid circuits of valves 2V3, 2V4 receive
their bias supply from the rotary transformer
via the centre tap of transformer 2T2 and have
anode circuits connected in push-pull to the
output transformer 2T3.

The secondary winding of 2T3 is series con-
nected in the supply line to the transmitter
output stages in the separate transmitter unit
via a screened line. Accordingly, modulated
H.T. voltage is fed to the transmitter cutput
stages.
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PLATE XI

MODULATOR UNIT (Underside view)

(V) Motor Generator

(Plates XIlI and XII illustrate the rotary
transformer and the circuit diagram is given in

Fig. 6.)
(a) Construction

The rotary transformer is of lightweight con-
struction and incorporates features additional
to those found in a conventional type.

It is mounted on a sheet metal base under-
neath which is located a screened compartment
housing the filter circuits. The compartment
has a detachable cover to permit access to the
filters as required.

Situated at one end of the rotary transformer
for cooling purposes, is a multi-bladed fan
enclosed by a cylindrical shield. The shield
is removable and is designed to engage with an
air intake channel in the main chassis.
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PLATE XIlI

ROTARY TRANSFORMER (General view)

On the remaining end of the rotary transformer
is constructed an electrically controlled reduc-
tion gear. This gear enables the channel-
change mechanism to be mechanically actuated
by the motor at a low speed and without appre-
ciably affecting the loading. The ratio of the
gearing used is 480 : |, this large reduction being
mainly achieved by a cam actuated pawl and
ratchet wheel mechanism.

In effect the cam is attached to the main
shaft of the rotary transformer and is arranged to
contact a pawl at each revolution of the shaft.
When contacted, the pawl receives an upward
thrust and, since it is engaged with a ratchet
wheel, the latter moves forward one tooth.
The ratchet wheel is in turn meshed by con-
ventional reduction gearing to the channel-
change mechanism shaft and this is rotated
accordingly.

Control of movement is obtained by an

electro magnet which is arranged to release the
pawl from contact with the cam as required.

Electrically the rotary transformer is of
standard design and is intended to operate on a
nominal input voltage of 26 volts. It has two
secondary windings, one being for the 250-volt
H.T. supply and the other the 50-volt grid bias
supply.

(VII} Channel-Change Mechanism

(Plate XIV illustrates the channel-change

mechanism and Figs. 7 and 8 the principles of
operation.)

DESCRIPTION

(a) Construction

The channel-change mechanism is mounted
on the front panel of the main chassis assembly
and has three principal functions to perform
as follows :(—

(i) Select the appropriate crystal for operation
in the receiver unit.

(ii) Set the ganged tuning condenser assembly
in the transmitter unit to its correct
relative position for a given frequency.

(iii) Set the ganged tuning condenser assembly
in the receiver unit to its correct relative
position for a given frequency.

Since the equipment is designed to operate
on any one of ten frequencies the channel-
change mechanism is arranged to carry out
the above set of operations in ten combinations.

The mechanism consists of ten spring-
returned metal slides mounted in a framework
and actuated horizontally by rollers (mounted
on the driving spindle assembly) which engage
with levers attached to the slides.

The driving spindle assembly is rotated by
the means indicated under VI, and its angular
stopping positions, corresponding to the opera-
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PLATE XIII

ROTARY TRANSFORMER (Filter Compartmentand Reduction

Gear)

tion of particular slides, is determined by the
setting of the switch in the remote control box.

Each slide is responsible for selecting one
preset frequency, and is moved into its setting
position (extreme left) by its appropriate roller
and lever mechanism, and is retained there until
a different frequency is selected by remote
control.

An aperture (see Fig. 7)
permits each slide to move
freely in a horizontal direc-
tion across the extensions
of the transmitter and re-
ceiver tuning condenser as-
sembly shafts which pro-
trude through the slides.

Attached to each ganged
condenser shaft extension
is a bank of ten cams (see
Fig. 8), each cam being
free to take up a different
relative position on the
shaft to any other unless
locked by a knurled fitting
on the front of the
assembly.

Mounted on each slide
(see Fig. 7) are locating
spring  “‘fingers "’ which
are designed to engage with
the appropriate cams on

25

the extension shafts: of the two condenser
assemblies.

In so doing they move their respective cams
to a common plane, and since each cam may be
initially set up in a different relative position to
the condenser vanes, the condenser shafts will
move to different positions as the slides are
individually actuated.

Each slide carries a striker which operates its
own crystal switch forming part of a bank of
switches mounted immediately above the
slides, thus bringing the appropriate crystal
into circuit when a slide is operated.

For initial setting up purposes the slides may
be manually placed in the operating position
and locked by means of a manual control
situated on the right hand side of the assembly.

Located above the channel change mechanism
is the crystal panel (carrying duplicate sockets
for the different types of crystal) and a push-
pull slide switch for tuning the transmitter and
receiver during frequency alignment.

(b) Electrical Circuit

(The circuit diagram is given in Fig. 9.)

As explained in the previous sub-section, the
mechanical slides used in the channel-change
apparatus are operated by rollers located on a
bank of composition discs driven by the rotary
transformer. The mechanical principles of the
reduction gear used in the drive are detailed in
Section (VI) of this chapter and need no further
explanation here. It is, however, necessary
to explain the control mechanism responsible
for starting and stopping the drive from the
remote point.

PLATE XIV

CHANNEL-CHANGE MECHANISM



TYPICAL OPERATION SEQUENCE

FOR POSITIONING OF CHANNEL SPRING LOADED
MOVABLE PLATES ON SELECTOR LOCATING
GANGED CONDENSER SLIDE "FINGER"
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IN POSITION BY CONTACT OF CAM WITH
LOCATING "FINGER"

Fig. 7. CHANNEL-CHANGE MECHANISM
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It will be observed in Fig. 9 that the movable
section of switch 6S1, in the control unit, has an
open segment and that contact will be broken
at the point where this segment rests. In the
diagram the switch is shown in the OFF
position. When, for example, the switch on
the control unit is placed to frequency position
B, the lines from terminals | and 2 on plug
6Pl in the control unit are short circuited,
causing relay 5.Rel.l in the main chassis assem-
bly to close and start up the equipment.

Simultaneously, the circuit is completed to
the magnet coil in the clutch mechanism of the
rotary transformer reduction gear via switch
6S1 and terminal 3 on plug 6Pl in the control
unit, fixed contact A and the rotary arm and
wiper blade of switch 5583 and the closed con-
tacts of the manually operated switch 586 (in
the NORMAL position).

When energization of the magnet coil is
effected the reduction gear engages the rotary
transformer shaft and the bank of discs in the
channel-change mechanism commence to rotate.

Mechanically operated by 10 evenly spaced
segments on two of the discs are two sets of
contacts 554 and 585. At the commencement of
rotation contacts 555 are closed and are
synchronised to re-open briefly on each occasion
that the rotary arm of switch 553 reaches the
fixed contact points (1-10). If the fixed contact
points are connected to the supply line, via
switch 6S1 in the control unit, the supply to
the magnet coil will remain unbroken and the
bank of discs will continue to rotate. When,
however, a contact point is reached where the
supply is disconnected by virtue of the position
of switch 6SI, i.e. in this case, due to the
contact connected to 4 (of 6PIl) being open,

the current will be broken and the motor will .

disengage. The timing of the break contacts
(555)issoarranged that a positive halt of the discs
in correct relation to the position of the slides
in the channel-change mechanism is obtained.

KNURLED TUNING TAPERED
LOCKING WHEEL SLEEVES

SPLINED
SHAFT CAMS
Fig. 8. CAM LOCKING DEVICE

As previously explained, contacts 554 are
mechanically operated by a segmented disc,
but it should be noted that these contacts are
only used for loca! operation of the channel-
change mechanism.

For example, when, during normal service,
a channel-change slide has been driven to the
operated position it may be electrically
‘““homed "’ by moving the manual switch 556
to TUNE (i.e. connecting the magnet coil to
switching contacts 584). This switch completes
the magnet coil circuit via contacts 554 which
are automatically re-opened when the slide
returns to the non-operating condition.

2.2 Control Unit

Construction

The control unit consists of a small black-
finished aluminium-alloy box containing a min-
jature rotary switch for starting up the equipment
and for simultaneously selecting the required
frequency.

The switch shaft carries a dial made up of a
front disc of dense white opal Perspex cemented
to a back disc of translucent coloured Perspex.
The front disc is finished black except for the
channel letterings, which.in daylight will therefore
show up as white letters on a
black ground. Whenilluminated
from behind, the letters will
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showthe colour of the coloured
back disc. Internal lighting is
provided by means of a minia-
turescrew lamp which is carried

in a removable holder having a
coil-slotted head. This inserts

and withdraws at the left side

TO TUNING
MECHANISM

Fig. 9. DIAGRAM OF CHANNEL-CHANGE CIRCUITS

1ERETAL of the unit by a 90° rotation of
the lamp holder.

The intensity of illumination
of the dial is controlled by means
of a dimmer knob operating
a potentiometer which gives
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a range from maximum to zero illumination.
The dial is covered by a detachable front plate
havingaPerspex window which displaysthe select-
ed channel letter and one on either side of it.
At the rear of the box is fitted a spare dial
with alternative channel lettering, which can be
used to replace the dial normally fitted if desired.
Mounting centres for the unit are the same
as for the earlier four-channel STR.9 equipments.
This is a useful feature when it is desired to replace
an existing STR.9 installation by an STR.9-X.
At the base of the unit is a twelve-way plug
for connections to the main unit.

3.0 CONTROL SYSTEM

(A simplified diagram of the control circuit is
given in Fig. 10.)

The field circuit of the starting relay 5.Rel.l, in
the main chassis assembly, is connected to the L.T,
supply via switch 65| in the control unit when the
latter is in any one of the ten frequency selection
positions. It will be noted that the lamp and
potentiometer are in the starting lead circuit in
series with 5.Rel.l, which itself is shunted by a
resistance 5R13 in order to pass enough current
for the control-unit dial lamp.

On the closing of the relay contacts, a secondary
field of the relay is series connected in the supply

line to the rotary transférmer. This additional
field is only effective during the initial surge
caused by starting of the motor and is designed to
prevent the possibility of the relay falling off
through momentary decline in potential.

In addition to connecting the supply to the motor
the relay also places all valve heaters in circuit
via the carbon regulator 5.Reg.| and resistance
5R7, 5R8. Simultaneously the supply is connected
to the magnet coil of the channel-change mechanism
and to one side of relays 5.Rel.2 and 5.Rel.3. The
circuits of both relays are simultaneously completed
by the operation of the ‘‘ Press to Talk ’ button at
the remote point. A local *“Pull-to-Tune *’ slide
switch 551-2 is provided for setting-up purposes.
When pulled out to its full extent, it connects
ground to the windings of relays 5.Rel.2 and
5.Rel.3 and puts the equipment into the ** transmit '
condition.

On closing, relay 5.Rel.2 removes the H.T. from
the L.F. and receiver circuits and applies it to the
modulator and transmitter circuits.  Simul-
taneously 5.Rel.3 applies H.T. to the modulator
circuit and changes over the aerial connections.
It also short circuits a high resistance 2R10 in the
modulator unit, thus permitting valves 2V3, 2V4
to become operative.

The slide switch 5S1-2, when operated to its
first click position, connects the cathodes of valves
IV4, 1V6, in the L.F. amplifier unit, to earth, via
resistance 5R12, and permits the receiver to be
locally tuned for ‘‘ noise.”

4.0 VALVES USED
(The filament circuit diagram is given in Fig. 11.)

The following table summarises the arrangement
of the stages and shows the valves used :—

Type of

Unit Stage Valve
Transmitter Oscillator CV136
Balanced R.F. Modulator (2) CVI38

Doubler CVI36

Amplifier CV309

Qutput CV4Is

Receiver Unit Oscillator-Trebler CVi3é
Trebler CVI136

Doubler Cvi38

Frequency Changer Cvi38

R.F. Input Cvi3s

Amplifier First L.F. Amplifier CVvi3l
Second I.F. Amplifier CVi3|

Third L.F. Amplifier Cvi38

Diode Detector CV140

Noise Limiter and Output Cvi3s

AV.C. Amplifier Cvi3s8

Modulator Microphone Amplifier Cvi3l
Telephone Amplifier CVI36

Modulator (2) CVI33

Total number of valves used 21

Number of different types used 7
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Chapter IlI
INSTALLATION

1.0 GENERAL

Since installation of the STR.9-X is not confined
to one particular type of aircraft, layout will vary
according to loading problems and space available.
Accordingly, only general suggestions are incor-
porated in the following chapter for the guidance
of those responsible for decisions regarding indi-
vidual layouts. All screened cables, the mounting
tray, antenna and matching unit, are normally
supplied separately and are installed by the aircraft
manufacturer. Cable lengths will vary according
to the type of aircraft to be fitted.

After unpacking the equipment from its transit
case and prior to installation it should be thorcughly
inspected for possible damage.

2.0 INSTALLING THE MAIN CHASSIS
ASSEMBLY

(Chassis dimensions are given in Fig. 12.)

The main chassis assembly must be installed in a
horizontal position and the location chosen should
be accessible to permit ease of inspection and
frequency setting which will, in most cases, only
be effected when the aircraft is on the ground.

Sufficient clearance must be left to enable the
unit to be withdrawn from the mounting tray and
for it to move freely on its shock absorber mount-
ings. Provision must be made for four cable runs
to the front of the unit, one from the power supply,
one from the control unit, one from the mic-
telephone headset, and the other from the aerial.

The mounting tray into which the main chassis
assembly slides is fitted with cup type shock

7-900 -

absorbers which are secured to the airframe by
four bolts per absorber. The earthing strap on
the mounting tray should be connected to the
airframe in aircraft of metallic construction, or to
the bonding system of aircraft of wooden con-
struction.

3.0 INSTALLING THE CONTROL UNIT

(Contro!l unit dimensions are given in Fig. 12.)

The control unit should be installed in such a
manner as to give the operator access to the
controls during flight without moving from his
station.

The unit has a three-point mounting designed to
bolt directly to the airframe. No form of shock
absorption is necessary with this mounting. The
same mounting centres are used as for the original
STR.9 type control unit and therefore the control
units are easily interchangeable if required.

Sufficient clearance must be left for a cable
entry at the base of the unit, the actual amount
being dependent on the shape of the cable termina-
tion (i.e. **right angle’ or ‘‘straight” fitting).

Access should also be provided at the left of the
unit to enable the dial-lamp to be replaced.

40 SCREENING AND BONDING

Screening of the aircraft ignition system and
any other likely source of electrical interference
is absolutely necessary.

The bonding of the aircraft should be in good
condition.
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Chapter IV
INITIAL ADJUSTMENT

1.0 GENERAL

Lining up the STR.9-X after installation and
preparatory to operating involves the following
actions :—

(a) Setting the R.F. circuits for the required
working frequencies.
(b) Setting the muting level control on the main
chassis assembly for the required condition.
(c) Checking the general functioning of the
equipment.
These actions also apply to lining up from time
to time on new working frequencies and checking
that the equipment is functioning properly. The

following is a general explanatory description of
the procedure involved.

20 ADJUSTMENT OF R.F. CIRCUITS

Fig. 13 illustrates the channel-change mechanism
with a slide withdrawn preparatory to adjustment.

TYPE 4046 CRYSTAL

2.1 General

The ten spot operational frequencies within
the possible range of 115 to 145 Mc/s. are selected
in such a manner that each frequency is separated
from the others by at least 180 kc/s. Each
crystal used should have a fundamental frequency
0.54 megacycles less than one eighteenth that of
the particular operational frequency required.

With the front cover plate removed from the
channel-change mechanism on the main chassis
assembly, the crystals are inserted in their holders,
care being taken to observe their correct relation
to control unit switching.

it will be seen that twin sets of crystal sockets
are provided on the crystal panel for crystals
having .125” dia. pins on .500” centres, and for
the miniature type having .050” dia. pins on .486"
centres. The crystal sockets and corresponding
channel slides are numbered [-10, and this
numbering is shown on a designation-strip-

SOCKETS FQ
™ R

SOCKETS FOR
TYPE_ 4046

4044
AND EQUIVALENT

CRYSTALS ) STALS
NOTE: MIXED CRYSTAL TYPES
bR EVERY FOSITION |
CHANNEL
CHANGING
SLIDES \
TRANSMITTER TUNE—[50)
TUNING
CONTROL oo
e & ,
N SLID SLIDE

Discs 0 RELEASING RELEASING

RECEIVER SWITCH

CONTROL

= &5

MUTING LEVEL CONTROL

Fig. 13, CHANNEL-CHANGE MECHANISM (Slide withdrawn for alignment)
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mounting fitted above the crystal panel. The
mounting carries a reversible designation strip
lettered A-J on one side and K-T on the other,
giving a ready cross-reference between channel
designations and slide and crystal numbering.

The designation strip should be reversed if
necessary to conform with the use of the alter-
native spare dial fitted at the rear of the control
unit, depending on the channel lettering system
preferred.

The equipment is switched on by means of
the control unit. The slide releasing switch on
the channel-change mechanism is then with-
drawn in a right-hand direction to the extent of
its travel.

* The knurled locking discs on the transmitter
and receiver tuning controls are loosened, and
the front slide (corresponding to channel A or
K) withdrawn to the extreme left. These knurled
discs should not be slacked off further than is
necessary to permit smooth turning of the tuning
controls in the operations described below.

The slide-switch 5S1-2 is then pulled out to
the first click position and the receiver is tuned
for maximum noise by varying the receiver
tuning control.

When this condition is obtained the trans-
mitter may be tuned by pulling out the slide

ADJUSTMENT

switch to its full extent and varying the trans-
mitter tuning control for maximum aerial output,
as indicated by a field strength meter placed in
the vicinity of the aircraft or an artificial aerial
attached to the output circuit.

Return switch 551-2 to the mid-position.

At the conclusion of these operations the stop
on the slide releasing switch is operated to permit
the front slide to ‘“ home " and then the whole
of the foregoing procedure is repeated with the
remaining slides, thus setting all ten frequencies.
The slides should not be electrically operated
during adjustment in order to avoid the risk of
disturbing frequency settings.

When all slides have been released the trans-
mitter and receiver tuning controls are locked by
tightening the inner knurled discs mounted
thereon. It is now safe for the slides to be
operated electrically.

The MUTING LEVEL control is, within reason,
set as required but should not be adjusted to
such an extent as to overcome the audio muting
effect of the receiver. It should be set when all
ten channels have been tuned, in the manner
previously described, preferably when the air-
craft engines are running, and checked with the
aircraft in flight. In general, it will be found that
the control may be left in a fully clockwise
position, i.e. for maximum gain.

* SPECIAL NOTE—Do not force the inner knurled disc against the small locked nuts, otherwise serious damage may be
caused to the mechanism.

Slides should never be operated manually to the extreme left position with switch 5.5.6. in the ‘“* NORMAL "

position,

otherwise they may fail to release. If however this should happen, the slide should be released manually by slight upward
pressure on the associated link below the driving disc assembly.
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Chapter V

OPERATING

1.0 GENERAL

This chapter describes the general procedure
for operating the STR.9-X. It is assumed that
the equipment has already been adjusted for the
required working frequencies as described in
Chapter IV.

2.0 OPERATING

(Fig. 14 illustrates
the control unit.)

Operation of the
STR.9-X is carried out
from the remote con-
trol unit.

A single switch
mounted on the
remote control. unit
permits simultaneous
starting of the equip-
ment and selection of
any one of four spot
frequencies.

As the frequencies
are normally pre-set
before flight it is only
necessary for the op-
erator to be aware of
their allocation with
regard to the channel
letters shown on the
control unit dial.

When switched on,
the equipment is auto-
matically in the *‘ Re-
ceive "’ condition. It
is changed to the
““*Transmit *’ condition
by manual operation of
a “‘Press to Talk"”
button provided at the
remote point.

3.0 DIAL LIGHTING

The dial lamp bulb can be removed for replace-
ment or inspection by a 90° turn of the coin-
slotted lamp holder at the left-hand side of the

Fig. 14. CONTROL UNIT

unit. The lamp holder itself is slotted and sprung
to prevent the lamp from being loosened by
vibration. Care should be taken to see that the
lamp is screwed well home.

The dial lighting intensity is set as required to
suit particular conditions by means of the top
right-hand knob. Max-
imum clockwise rota-
tion gives maximum
illumination, and in the
reverse direction the
lamp can be dimmed
completely out.

Changing the Dial.

If it.is desired to use
the alternative chan-
nel-lettering scheme K
to T, proceed as
follows :—

Removeswitch knob.

Remove four screws
securing detach-
able front plate
and remove plate.

Shake out bent
spring washer and
dial.

Interchange dials.

Fit bent spring wash-
er with concave
side to front of
unit.

Refit front plate and
knob.

NOTE.—In refitting detachable front plate, the
two shorter screws must be used in the top fixings,
as the longer screws would foul the lamp
holder.



Chapter VI

MAINTENANCE

1.0 GENERAL

The term *‘ maintenance *’ is here used to denote
the day-to-day upkeep of the equipment by the
normal staff working on a routine basis. It does
not embrace the diagnosis and clearance of faults
cther than the most simple ones. The more
serious faults are dealt with in a series of fault
charts.

“‘ Maintenance ’ of the equipment is therefore
considered to comprise the following :—

(a) Checking the general functioning of the

equipment.

(b) Reducing chances of failure by regular

inspection and attention.

(¢) Locating and clearing the simple faults,

including replacement of valves.

If desired, the main unit can safely be stood on
its face after removal of the front dust cover, the
guard rail and handle being sufficient protection
for the mechanism.

2.0 FACILITIES NEEDED

2.1 Number of Personnel
No maintenance operation requires more than
one man.

2.2 Space, Layout

For examination of and attention to the equip-
ment when removed from its mounting, it would
be a convenience to have a bench with an approxi-
mate surface of 3ft. x 2ft. or larger.

23 Equipment

(I) Tools and Materials
| — 6-in. Screwdriver needed for releasing
dust cover catches.
| — 3-in. Screwdriver for general use.
| pair 6-in. Combination Pliers for general use.
| Dusting Brush for general use.
Soft lint-free cloth for cleaning purposes.

(2) Test Gear

Avometer Model 7 or other suitable continuity
tester, complete with flex leads.

3.0 WORK TO BE CARRIED OUT
3. Regular Duties

(1) Daily Inspection
(@) The connections to the aircraft supply
battery should be checked.
(b) Connections to the mic-telephone headset
and to the aerial should be checked as items
most likely to become damaged or worn.

’

34

(¢) Finally the equipment should be run up on
all ten frequencies to see that it is functioning

properly.
(2) 30-hour Inspection

After every period of 30 flying hours, a
general mechanical check of the installation
should be made verifying that :—

(@) Shock absorbers are in good order.

(b) The main chassis assembly is secure in its
mounting.

(c) The control unit is securely mounted and
that the dial lighting is functioning.

(d) Cable connections are screwed tight.

(e) The aerial is in good condition.

(f) The brushes and commutator of the rotary
transformer are in good condition.

(g) The Vokes air filters in the rear of the main
chassis assembly are free from dust. This
can be loosened by tapping, when it can
be shaken out. The filter surfaces should
not be brushed, as this tends to drive loose
dust into the surfaces.

Refit filters in the same attitude as removed,
i.e. with the clean side facing inward.

Wj
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FILAMENT VOLTAGE ADJUSTING SCREW.
(LOCATED AT REAR LEFT HAND SIDE OF
MAIN CHASSIS)

Fig. 15. CARBON PILE REGULATOR ADJUSTMENT




MAINTENANCE

(h) The general condition of the units is satis-
factory and that relay contacts show no
sign of burning.

(i) With an input of 27 volts check that a
potential of 18.9 volts exists between point
5P4/7 on the chassis assembly and earth.
If necessary vary the adjusting screw on the
carbon pile regulator for this condition.
(See Fig. 15.)

(3) 180-hour Inspection

The opportunity should be taken when the
aircraft is undergoing 180 hours overhaul to
inspect and clean the equipment in the following
manner:—

(a) The pins on the cable terminations should be
examined and, if dirty, cleaned.

(b) The bonding of the installation should be
carefully examined.

(c) Remove the units from the aircraft and pass
them to a W/T workshop for examination
and test even if they appear to be still
functioning satisfactorily.  (Procedure to
be followed by personnel in the W/T work-
shop on equipment passed in for examina-
tion is given in Section 4.0.)

3.2 Handling of Faults

From the viewpoint of maintenance fauits may
be considered to fall into three ciasses:—

(a) Failure of items external to the units, i.e.
battery supply, cables and cable connections.

(b) Failure of consumable items in the units,
i.e. valves and fuses.

(c) Failure of items in the units other than valves
and fuses.

It is recommended that faults found in classes
(a) or (b) should be cleared by the maintenance
crew. Faults found in class (c) should not be
repaired by the maintenance crew but the unit
in which the fault occurs should be replaced and
passed to a suitable organization for repair.

40 WORKSHOP PROCEDURE

The procedure in the W/T workshop should be
to give the units a general examination, carrying
out any re-alignment found necessary.

. (If during the tests a fault is discovered, it should
be remedied. A series of fault charts are provided
for detailed fault location.)

In carrying out the general examination the
following points should be attended to:—

Detailonf Brush Assemblies

(a) Blow out any dust-and dirt.

(b) Examine valve pins for cleanliness.

(c) Examine brushes and commutators of rotary
converter.

(d) Examine channel-change reduction gear
mechanism.

(¢) Examine channel-change slides and lever-
roller mechanism.

(f) Examine flexible couplings on condenser
driving shafts.

(g) Check channel-change mechanism, by remote
switching, for smooth working.

(h) Look for broken wiring or joints and for
broken components.

(i) Look for any shorting connections and for
frayed or chafed insulation.

(j) Look for any signs of charring or overheating.

(k) Check that no component or assembly is
working loose on its mounting.

() Check that all miniature Jones plugs are
firmly home in their respective sockets.

{m) Check the condition of the Vokes air filters
and the condition of the gaskets in the dust
cover of the main assembly. See also 2 (g).

5.0 ROTARY TRANSFORMER MAINTEN-
ANCE

After 1,000 hours, inspect the ball races and if
necessary, lubricate with an anti-freeze grease,
conforming to DTD specification No. 577. A
suitable lubricant, approved by the British Air
Ministry, is ‘' Esso ’’ Aviation Low Temperature
Grease, which can be obtained in handy 4-oz tubes.

Remove accumulations of carbon dust around
the brush holders either by blowing with an air
gun or by washing with carbon tetrachloride
applied with a soft brush.

Inspect the brushes and, if badly worn, replace.
Take care that brushes are returned to the holders
from which they were removed. Information for
re-ordering spares is given below.

Polish the commutators, if dirty, with fine glass-

paper, grade F or OO: glass-paper boards as used
in manicure are very convenient for this purpose.
Emery or carborundum paper or cloth must not be
used.
NOTE.—Skimming of commutators or changing of
ballraces is not considered part of maintenance
routine, but rather of general overhaul. 1t may be
carried out either locally, or by the manufacturer,
as convenient.

Circuit. Quantity. Size. Grade. Manufz}cturer’s
Drawing No.
Input 2 X3 Morgan CM3H B.2585-4
Output No. | ... 2 3/16" x3/16" . IM7 B.2589-3
Output No. 2 2 3/16"x3/16" »  IM7 B.2591-4
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Chapter Vi

FAULT LOCATION AND REPAIR

.0 FAULT LOCATION

During service, faults of varying description are
liable to occur in any part of the equipment.

Since it is manifestly impossible to tabulate a
complete list of causes of failure, a circuit tracing
procedure has been outlined which takes the form
of a series of fault charts. These charts are located
at the end of the manual.

Individual charts covering the various units have
been included and it is anticipated that personnel
following the suggestions outlined in these charts
will find little difficulty in clearing the faults.

It may, under certain conditions, be necessary to
operate either the transmitter or receiver when
removed from the main chassis assembly. This
condition is likely to arise when access is required
to certain components. For this purpose exten-
sion leads suitably terminated with plugs and
sockets will be necessary to complete the con-
tinuity of the circuits. No attempt must be made
to align the equipment when the units are operated
out of the main chassis.

Owing to the diminutive size of the components
in the equipment it is not possible to provide many
of them with identification markings and to over-
come this difficulty an identification letter has been
placed, where possible, near banks of components.
Similarly, on the circuit diagrams, points have been
marked, for example A5, A6, etc. To identify
these points, and consequently the terminations or
junctions of a resistor or condenser for testing
purposes, it is necessary to count along the bank of
components, away from the identification letter,
until the number (and consequently the required
point) shown on the circuit diagram is reached.

2.0 REPAIR

2.1 General

The following sections are intended to provide
guidance in the dismantling and re-assembly of
component parts of the STR.9-X. Such dis-
mantling may be necessitated by the development
of serious faults in, or injury to, the equipment.

Since faults or damage may occur in any part
of a particular unit, a general description of
dismantling procedure has been given and applica-
tion will depend upon individual circumstances.

A considerable amount of wiring in the equip-
ment is insulated by Poly-vinyl-chloride sleeving.
When making repairs to wiring covered with this
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form of insulation excessive heat from a soldering
iron will result in the destruction of the covering.
Accordingly care should be exercised to avoid
this danger by adopting the following procedure:
(1) Pull back the sleeving on the wire to be
soldered as far as possible from the wire
termination. Do not strip off the sleeving.

(2) Clean and rapidly tin the wire termination.
(3) Clean and tin the soldering tag or other
point to which the wire is to be attached.

(4) Wrap the wire round the tag, or position the
wire as required and solder as rapidly as
possible to avoid conduction or excessive
heat.

(5) Wait for the wire and soldering point to
cool, then release the sleeving which will
tend to move towards the soldered joint if
the procedure has been correctly carried out.

2.2 Workshop Facilities Needed

(1) Tools
The following minimum number of tools are
required:— .
| — 6-in. Screwdriver.
| — 3-in. Screwdriver.
| — Soldering Iron.
| pair 5-in. Round-nose Pliers.
| pair 6-in. Combination Pliers.
| pair Sidecutters.
| Complete set 0 to 8 B.A. Box Spanners.
| Complete set 0 to 8 B.A. Flat Spanners.

(2) Materials
Fine-grade glasspaper.
Carbon tetrachloride.
Resin-cored solder.
Soft lint-free cloth.

2.3 Removing the Units from the main
chassis assembly

(i) Removing the rotary transformer

(Fig. 16 illustrates the rotary transformer
removed from the chassis assembly.)

When the main chassis assembly has been
withdrawn from its dust cover the motor
generator may be removed from the chassis
by releasing four main retaining screws and the
flexible coupling on the channel-change mechan-
ism driving shaft.



WITHDRAWAL OF UNITS FROM MAIN CHASSIS

Fig. 16.
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The retaining screws secure the rotary
transformer mounting plate to the chassis. They
are accessible from the right-hand side of the
assembly and from the underside of the chassis
deck. The screws are indicated by red paint.

Since it may be necessary to rotate the rotary
transformer slightly to obtain free access to the
grub screws on the flexible coupling, a small
lever has been fitted on the circular case housing
the reduction gear. Pressure on this lever
disengages the gear and permits the armature
shaft of the rotary transformer to be manually
revolved as required.

H.T. and grid bias fuses are mounted in the
filter compartment situated beneath the trans-
former and are accessible, for replacement pur-
poses, from the side of the assembly. The spare
fuses are located on the transformer base plate.

Access to the filter itself may be obtained
by the removal of four screws. These screws
retain a cover plate in position and are indicated
by red paint.

Should it become necessary to make repairs
or adjustments to the reduction gear, it may
be exposed by the withdrawal of the circular
cover plate. This plate is retained in position
by two screws only.

(i) Removing the transmitter and re-
ceiver units from the main chassis
assembly

(Fig. 16 illustrates the transmitter and re-
ceiver removed from the chassis assembly.)

When it is proposed to carry out work that
requires complete access to either of the above
units it is advisable to remove them simul-
taneously from the chassis assembly.

To achieve this purpose the coaxial links
connecting the units to the remainder of the
chassis assembly should be uncoupled, together
with the plugs and sockets.

The grub screws on the flexible couplings,
connecting the ganged condenser assemblies
to the channel-change mechanism, should be
loosened. Finally eight screws securing the
units to the chassis deck should be released
and the units carefully withdrawn.

When the units are clear of the main chassis
the interconnecting brackets may be removed
if required.

When re-assembling the two units they
should be coupled together before being
replaced in the chassis assembly. Care should
be taken to observe that the rotating plates on
the ganged condenser assemblies are in correct
relation to the tuning controls on the channel-
change mechanism. In this respect the con-
densers should be in a position of minimum
capacity when the tuning controls are turned
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to their fullest extent in a clockwise direction.
When the correct condition is obtained the grub
screws, on the flexible couplings linking the
condenser shafts to the channel-change mechan-
ism, may be tightened up.

(iii) Removing the L.F. amplifying unit
(Fig. 16 illustrates the unit removed from the
chassis assembly.)

The LF. amplifying unit is secured to the
chassis deck by captive screws, all of which are
indicated by red paint.

Before removal it is necessary to uncouple
the coaxial connections from the amplifier to the
modulator unit and to the receiver unit. Also
the Jones pattern plug connecting the amplifier
to the main chassis assembly should be detached.
The retaining screws may then be released and
the amplifier withdrawn.

(iv) Removing the modulator unit

(Fig. 16 illustrates the unit removed from the
chassis assembly.)

The modulator unit is retained in position
by captive screws marked in the characteristic
manner.

When removing the unit the coaxial cable
from the receiver should be disconnected
together with the 12-pin Jones pattern plug
to the main chassis assembly. The retaining
screws should then be released and the modu-
lator unit detached.

(v} Removing the carbon pile regulator

Should it become necessary to remove the
carbon pile regulator the operation may be
effected by disconnecting the associated wiring
and releasing two retaining screws. These
screws are accessible from the underside of the
chassis deck.

(vij Removing the channel-change
mechanism

It is not intended that the channel-change
mechanism should be removed from the chassis
unless complete replacement becomes necessary,
since in addition to the removal of various nuts
and screws, it is also necessary to unsolder
several electrical connections.

The mechanism is secured to the front of the
chassis by six screws and two nuts (the latter
inside the chassis) and the following soldered
connections are involved:—

(a) Two wires soldered to terminals mounted
on a terminal board directly behind the
crystal panel of the mechanism.

(b) Two wires soldered to terminals on a
terminal strip located under the I.F. deck
inside the rotary transformer compart-
ment of the main chassis.
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(c) Ten wires soldered to terminals on the PLATE XVI
rotary switch at the rear of the mech-
anism driving spindle.

If all these wires, nuts and screws are removed,
the mechanism can be withdrawn complete,
after releasing the two condenser couplings and
the main driving coupling, and unplugging the
twin connector from the mechanism to the
front of the receiver unit. The twin connector
is fixed to a supporting strip, from which it
should be detached.

Great care should be taken in soldering
operations owing to the tendency of the PVC
covering of the wires to run back.

In refitting the mechanism (or a new one), it
is essential to re-align the ganged condenser
assemblies in correct relation to the tuning
controls in the manner described in sub-
section (ii) of this chapter.

(vii) Removing the ganged condenser
assembly from the receiver unit

(Plate XV illustrates the ganged condenser
assembly removed from the receiver unit.)

Damage may necessitate the removal of the :
ganged condenser assembly from the receiver GrdueER COMBEMIER FOSEUIRIY

unit.  This operation may be accomplished (Renayed from’ Eransmitter Linig)

after the unit has been detached from the : .

chassis -assembly, by unsoldering interconnect- releasing retaining screws at each end of the
ing wires between the main body of the receiver sub-chassis. Four of these screws are located
and the ganged condenser assembly, then on the front member of the sub-chassis and one

only on the rear member.

It is essential, following the replacement of a
ganged condenser assembly, to re-align the
receiver circuits.

PLATE XV

(viii) Removing the ganged condenser

assembly from the transmitter unit

(Plate XVI illustrates the ganged condenser
assembly removed from the transmitter unit.)

The method of anchoring the ganged con-
denser assembly to the transmitter chassis
differs slightly from that adopted in the case of
the receiver, and accordingly the procedure
for removal varies.

Interconnecting wires between the main
body of the transmitter and the ganged con-
denser assembly must first be unsoldered.
Retairning screws securing the ganged condenser
to the front member of the transmitter cnassis
must then be removed. Finally two pins
holding the rear portion of the ganged assembly
to a support bracket mounted on the trans-
mitter chassis must be unsoldered and with-
drawn. The ganged condenser may then be
detached from the main body. As in the case
of the receiver, re-alignment of the transmitter
GANGED CONDENSER ASSEMBLY circuit is essential following removal of a ganged

(Removed from Receiver Unit) condenser assembly.
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24 Adjusting the reduction gear for the
“channel-change mechanism

(The reduction gear is illustrated in Fig. 17.)

The reduction gear, mounted on the rotary
transformer, should only require adjusting if
trouble is experienced through wear on the detent
spring and the pawl. If such wear occurs the pawl
wheel may fail to rotate correctly and accordingly
the mechanism will cease to function. If this
trouble is suspected it will be necessary to obtain
access to the pawl wheel by first removing the
transformer from the chassis assembly then
detaching the circular cover plate from the
reduction gear mechanism,

at the tip of the pawl spring as measured with a
tensioning tool should be 30 to 40 grammes.
If such a tool is available and the tension is in-
correct carry out the necessary adjustment by
carefully bending the pawl! spring. Check that
the pawl engages correctly with the pawl wheel
teeth.

Finally lubricate the mechanism with anti-
freeze grease if necessary, set the socket and pawl
to the top of its stroke, fit the mechanism cover
and check that, when the pawl stop spring is
operated, it is possible to turn the pawl wheel
forward by rotating the final drive spindle clock-
wise (as seen from the front).
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Fig. 17. REDUCTION GEAR MECHANISM

When this condition has been obtained dis-
engage the magnet armature from the socket,
place the thumb on the pawl wheel in such a
manner as to pull against the stroke of the pawl
and turn the armature spindle slowly. Observe
the stroke of the pawl, which should travel
approximately one and one haif teeth.

Set the detent spring by means of the fixing
screw in the detent anchor plate so that each
stroke of the pawl pushes the pawl wheel approxi-
mately the same fraction of a tooth beyond the
detent spring as the pawl itself retracts beyond
the tooth tip on its return stroke. The tension
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3.0 CIRCUIT ALIGNMENT

3.1 General

When lining up the STR.9-X equipment it is
essential to commence with the LF. circuits,
follow with the receiver unit alignment (since
the latter unit contains oscillatory circuits com-
mon to both transmitter and receiver) and
conclude with the transmitter unit alignment.

Accordingly, the procedure given below should
be adopted where major repairs have been
effected or where performance figures fall below
those given in Section 4.0 of this chapter.

It is necessary that the L.T. input voltage to the
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equipment should be correct (27 volts) during
alignment, and that the H.T. voltage be checked
at test points, and the carbon pile regulator
adjusted for an 18.9-volt output. It is also
advisable to ascertain before commencing any
re-alignment that possible poor performance is
not due to faulty valves or other components.

Since inductance trimming slugs in the equip-
ment are sealed on assembly in the factory, to
prevent movement due to vibration, it will be
necessary to exercise care when first unlocking
the trimmers, and the application of methylated
spirit to the sealing compound will be essential
to bring about release of the locknuts.

Before re-alignment, the equipment should be
switched on and allowed a warming-up period
of at least fifteen minutes.
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Remove the dust cover from the chassis assem-
bly of the STR.9-X. Pull out slide switch 551-2 to
its first click position. Remove the mic-telephone
cable socket from plug 5P8 on the front panel of
the chassis assembly and connect an output meter
to pins | and 4 on the plug. Set the output meter
for an impedance of 50 ohms.

Release the four red-capped holding down
screws on the [.F. Amplifying Unit and tilt the
unit in such a manner as to obtain free access to
its upper and lower surfaces for trimming pur-
poses. Set the volume control IR.24 on the unit
in a maximum clockwise position. Switch on
the equipment.

Connect the output leads of a Marconi Signal
Generator Type TFI44G (or equivalent) between
the grid of valve 1V3 and chassis on the amplifying
unit. Keep the connecting leads to an absolute
minimum length (less than 1} inches) in this and
all following operations. Set the signal generator
for a frequency of 9.72 Mc/s. modulated at 400 to
1,000 c/s. to a depth of 309%,. The output of the
signal generator should be controlled in such a
manner as to maintain the receiver output as
indicated by the output meter at a reasonable
level. It may be necessary, therefore, to com-
mence operations with a fairly large signal
generator output and to reduce this progressively
as circuits are brought into alignment.

Using a non-metallic tool, trim the primary of
transformer 1T4, on the I.F. amplifier unit, for
maximum output as indicated by the output
meter. Access to the trimmer associated with
the primary of transformer 1T4 may be had from
the top of the associated screening can.

Adjust the secondary of transformer 1T4, via
the associated trimmer (which is accessible from
the underside of the I.F. amplifying unit chassis),
for maximum output as indicated by the output
meter.

I.F. Alignment
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Attach the output lead of the signal generator

to the anode of valve 1V2 via a .0luF (350 volt
working) condenser. Adjust the trimmer on the
secondary winding of transformer IT3 for maxi-
mum output as indicated by the output meter.
(The trimmer is situated on the underside of the
amplifier chassis.)
" Attach the output lead of the signal generator
to the grid of valve 1V2, via the .0l condenser,
and tune the primary circuit of transformer T3
for maximum output. (The primary trimmer is
accessible from the top of the associated screening
can.)

Attach the output lead of the signal generator
to the anode of valve I VI, via the .0l uF condenser,
and adjust the trimmer on the secondary winding
of transformer 1T2 for maximum output. (The
trimmer is located on the underside of the sub-
chassis.)

Attach the output lead of the signal generator,
via the condenser, to the grid of valve IVl and
trim the primary circuit of transformer |T2 for
maximum output (via the trimmer located in the
top of the associated screening can).

Remove the coaxial link between the amplifying
unit and the receiver unit and attach the output
lead of the signal generator, via the .0l condenser,
between the centre and outer contacts of plug
IPl.  Adjust the trimmer associated with second-
ary winding of transformer ITI| for maximum
output (the trimmer is accessible from the
underside of the chassis). Replace the coaxial link.

Remove valve 3V4 from the receiver unit and
attach the signal generator output leads, via the
.OluF condenser, between the anode terminal on
the valve socket and chassis. Adjust the signal
generator output as required and vary the trim-
mer on the primary winding of transformer ITI,
in the L.F. amplifier unit, for maximum output as
indicated by the output meter.

Replace the slide switch to the “*In ™" position
and check that a signal generator input of not
greater than 800xV will open the muting.

This completes the alignment of the LF.
Amplifying Unit.

3.3 Alignment of the Receiver Unit

The alignment of the receiver unit must be
effected at the two extreme ends of the frequency
range, i.e. [I5 and [45 Mc/s. Accordingly,
crystals with frequencies of 5,848.8 kc/s. and.
7,515.6 ke/s. should be obtained and inserted in
crystal holders | and 10 respectively, on the front
panel of the main chassis assembly.

Set trimming condensers 3C8, 3Cl4, 3C22,
3C36 and 3C34, on the receiver ganged condenser
assembly, to positions of mid-capacity. Access
to these trimming condensers may be had via
the underside of the main chassis assembly.
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Remove the rotary transformer from its posi-
tion in the chassis assembly and electrically re-
connect it to the assembly via extension leads.
This procedure will permit access to various
inductances in the receiver while carrying out
circuit alignment, since apertures, suitably de-
signed to permit the insertion of a trimming
tool, are provided on the inner wall of the
generator compartment.

At the conclusion of the above operations set
the trimming slugs on inductances 3L1, 3L2, 3L3,
3L4 and 3L5, on the receiver unit, to mid-position,
i.e. symmetrical with relation to their respective
coils.

Connect an 0 to | mA meter via extension leads
to meter point 3PI/l in the receiver unit. Check
that the receiver tuning dial is unlocked.

Switch on the equipment and withdraw the
slide releasing switch, on the channel-change
mechanism, to its extreme right hand position.
Pull channel-change slide 10 (rear slide) to the
maximum extent of its travel in a left hand
direction. Turn the receiver tuning control in a
fully clockwise direction (i.e. to a position of
minimum capacity for the ganged condenser
assembly). Adjust trimming condenser 3C8 on
the receiving unit for maximum current as
indicated by the milliammeter attached to point
3PI/I1.

Depress the release lever on the slide releasing
switch permitting channel-change slide 10 to
*“ home.”

Withdraw slide | to the extent of its travel in
a left-hand direction. Turn the receiver tuning
control in a maximum anti-clockwise direction
(i.e. for maximum capacity of the ganged con-
denser assembly). Vary the trimming slug on
inductance 3L for maximum current as indicated
by the milliammeter attached to point 3PI/I.
Depress the release lever on the slide releasing
switch. At the conclusion of the above operation

repeat the sequence of instructions described for-

trimming, with slide 10 in position, afterwards
returning to slide | and again repeating the
trimming operation for this- latter slide. The
procedure should be continued until no further
increase of current can be obtained on the milli-
ammeter when trimming with either slide in the
operating position. As each slide is placed in the
operating position the receiver tuning control
must, on every occasion, be turned in the direc-
tion indicated, i.e. the ganged condensers must be
in a position of minimum capacity while trimming
condenser 3C8 at the upper end of the band, and
in a position of maximum capacity while trimming
inductance 3LI at the lower end of the band.
When the above instructions have been carried
out the alignment of the oscillator circuit may be
considered as completed. Accordingly the milli-
ammeter should be attached, via its extension
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leads, to plug 3PI/2 and the alignment of the
circuit associated with valve 3V2 commenced.

The procedure to be followed in this alignment
differs from that used for the oscillator circuit
only so far as the capacitive and inductive trimmers
requiring adjustment are concerned. In this
respect capacitive trimmer 3C14 must be adjusted
at the upper end of the frequency range for
maximum current as indicated by the milli-
ammeter and the inductance trimmer 3L2 at the
lower end of the range: Care must be taken, as
before, to place the receiver tuning control in a
position of minimum capacity when trimming at
the upper end of the range and at a position of
maximum capacity when trimming at the lower
end of the range.

When the foregoing operations have been
successfully carried out the circuit immediately
associated with valve 3V3 should be adjusted.
For this purpose it is necessary to attach a Mar-
coni Type TF80! Signal Generator (or equivalent)
between the centre and outer contacts of the
aerial plug 5PI0 (the generator output termina-
tion should be arranged for an impedance of
45 ohms). The generator should be tuned to the
testing frequencies in the manner described
below and the signal should be modulated to a
depth of 309, at a frequency between 400 and
1000 ¢/s. The output of the generator should be
controlled as required.

The siide switch 551-2 on the mechanism of the
STR.9-X should be pulled out to the first click
position and the volume control (IR24) on the
I.LF. amplifier unit should be in a maximum
clockwise position.

With the slide releasing switch on the channel-
change mechanism withdrawn to the right-hand
position, pull out slide 10 to the maximum extent
of its travel in a left-hand direction, and turn the
receiver tuning control in a fully clockwise
direction. This procedure does not differ from
that previously described for the adjustment of
the oscillator stage.

When slide 10 has been withdrawn in the
manner stated above adjust the signal generator
frequency control in the vicinity of [45 Mc/s. for
maximum receiver output as indicated by the
output meter. Adjust trimmer condensers 3C22,
3C34 and 3C36, on the receiver unit, in the order
given, for maximum output as indicated by the
output meter.

Then retrim condensers 3C22 and 3C36 in that
order for maximum output as before, repeating
these latter trimming operations as necessary,
since ‘‘ pulling " effect is experienced between
the stages due to coupling.

When the foregoing trimming condensers have
been satisfactorily adjusted permit slide 10 to
““home ' and withdraw slide 1. Place the
receiver tuning control in a maximum anti-clock-
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wise direction (i.e. to a position of maximum
capacity). Vary the signal generator frequency
control at a frequency of approximately 115 Mc/s.
for maximum receiver output as indicated by the
output meter.

Adjust inductance trimming slugs 312, 3L5 and
3L4, in that order, for maximum receiver output
as indicated by the output meter, then retrim the
slugs on inductances 3L3 and 3L4 in the manner
described for adjustment of the associated trim-
ming condensers. At the conclusion of the above
operation release slide |, withdraw slide 10
and repeat the trimming procedure, for both
slides, until no additional output can be obtained
by adjustment of capacitive or ir Juctive trimmers.
This operation concludes circuit trimming of the
receiver and it is merely necessary to seal the
inductance trimmers with a suitable compound
and to check the receiver sensitivity in the manner
described in sub-section 4.3.

NOTE.—The Muting Level control may require
re-adjustment when the equipment is re-installed
in the aircraft if it is found that external engine or
other interference is breaking through. Under these
circumstances, turn the control in an anti-clockwise
direction until satisfactory conditions are obtained.

3.4 Alignment of the Transmitter Unit

As previously stated alignment of the trans-
mitter unit must be undertaken subsequent to
alignment of the receiver unit. It must be
carried out on the frequencies used for receiver
alignment, i.e. |15 and 145 Mc/s. and crystals with
frequencies of 5,848.8 ke/s. and 7,515.6 ke/s. must
be inserted in crystal holders | and 10 respectively
on the front panel of the main chassis assembly.
Also, a crystal, with a frequency of 4.86 Mc/s.,
must be inserted in the crystal holder fitted to
the transmitter unit. Trimming condensers
4Cl14, 4Cl18, 4C23 and 4C29 must be set to
a mid-capacity position and condenser 4C38
slightly towards a position of minimum capacity.
Similarly, trimming slugs on inductances, 4L2,
4L3, 4L4 and 4L5 must be placed to mid-position
in relation to their respective coils. Access
to the trimming condensers may be had via
the underside of the chassis assembly and to
the trimming slugs via the left-hand side of
the transmitter unit. The position of the
condenser plates of the ganged assembly must
be checked in relation to the position of the trans-
mitter tuning control, care being taken to observe
that the movable plates are fully out when the
tuning control is in a maximum clockwise position.

When the above operations have been com-
pleted, switch on the equipment, place the slide
releasing switch in its extreme right-hand posi-
tion and manually withdraw channel-change
slide 10 (rear slide) to the extent of its travel in a
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left-hand direction. Turn the receiver tuning
control in a fully clockwise direction, checking
that the receiver is tuning for maximum noise at
this point. Lock the receiver tuning control.
Turn the transmitter tuning control in a clockwise
direction exactly to the 145 Mc/s. mark on its
dial.  Pull out the slide switch 551-2 to the
full extent of its travel.

Connect an 0-1 milliammeter, via flexible
leads and the socket provided, to plug 4PI/2
where a current ‘of approximately 700 pA should
be indicated. Repeat the procedure, attaching
the meter to plug 4P1/3. This action serves to
establish that R.F. energy is being fed to the grids
of valves 4V2 and 4V3 from the oscillator in the
separate receiver unit.

If doubt still exists as to the functioning of the
oscillator in the receiver, withdraw the 7,515.6
ke/s. crystal from its holder, when the current
indicated at plugs 4P[/2 and 4P1/3 should fall
sharply. Replace the crystal.

When the above condition has been obtained
attach the O-1 milliammeter via its flexible lead
to plug 4PI/l in the transmitter, and commence
alignment of the auxiliary oscillator (4Vi).
With the transmitter in the operating condition,
adjust the trimming slug on transformer 4L for
maximum grid current as indicated by the
milliammeter. If the slug has been previously
set and sealed with compound, care should be
taken when releasing the seal and fresh com-
pound should be placed on the adjustable core.
Detune the circuit by turning the trimming slug
in an anti-clockwise direction until the grid
current level is reduced by 109.

Attach the milliammeter to plug 4Pl /4, via its
flexible leads, and adjust trimming condensers
4Cl4 and 4CI8 for maximum current in the grid
circuit of valve 4v4. During this, and subsequent
trimming adjustments, circuit alignment will be
greatly accelerated if the fixed and movable
plates of the trimming condenser in the stage
following the one under adjustment are short
circuited, in this particular case, condenser 4C23.
The reason for this operation is to minimize the
effects .of interstage coupling. The short cir-
cuiting operation may most easily be effected
with an insulated tool into the end of which a
metal top has been fitted, the top being carefully
held across the condenser during adjustments.
A small screwdriver may also be used for this
purpose but its use incurs a risk of short circuiting
the condenser to chassis and also the danger of
personal shock from the H.T. supply. It is
emphasized that the operation must be carried
out in a delicate manner to avoid risk of damaging
the condenser plates.
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Remove the milliammeter from plug 4Pl1/4
and attach it to plug 4P|/5. Short circuit con-
denser 4C29 in the manner previously described
(if this form of procedure has been adopted) and
adjust condenser 4C23 for maximum current as
indicated by the milliammeter.

Attach the milliammeter to plug 4P1/6 and
short circuit condenser 4C38. Adjust condenser
4C29 for maximum current as indicated by the
milliammeter. When this condition has been
obtained change the milliammeter connections
to plug 4P1/7 and check if the current indicated
at this point is approximately equal to that given
at point 4P1/6. (During all trimming operations
allowance must be made for the capacitive effect
of the trimming tool. Such an aliowance will, in
practice, be readily assessed.) Remove the
milliammeter.

Connect a 50 ohm artificial aerial (of the lamp
load pattern) to plug S5P10, on the front panel of
the main chassis assembly, and tune condenser
4C38 for maximum aerial output, i.e. maximum
brilliance of the lamp load. If necessary loosen
the retaining screws securing the mounting of
inductance 4L7 to the transmitter chassis uprights
and vary the coupling between this inductance
. and 4L6 for maximum power output.

Release channel-change slide 10 and manually.

withdraw channel-change slide | in a maximum
left-hand direction. Turn the transmitter tuning
control in an anti-clockwise direction exactly to
the 115 Mc/s. mark.

Attach the milliammeter to plug 4P1/4 and,
short circuiting the fixed and movable plates of
condenser 4C23, adjust the trimming slugs on
inductances 4L2 and 4L3 for maximum current as
indicated by the milliammeter.

Remove the milliammeter from plug 4P1/4
and connect it to plug 4PI/5. Short circuit the
fixed and movable plates of condenser 4C29 in the
manner previously described and adjust the
trimming slug on inductance 4L4 for maximum
current as indicated by the meter.

Attach the milliammeter to plug 4Pl/6 or
4P1/7, short circuit the fixed and movable plates
of condenser 4C38 in the manner previously
described and adjust the trimming slug on in-
ductance 4L5 for maximum current as indicated
by the milliammeter.

If an inductance testing tool is available, i.e. a
piece of insulated rod with a copper insert at
one end and an iron dust insert at the other, the
tuning of inductance 4L6 may be checked. For
this purpose it is necessary to first insert one end
of the tool into the coil 4L6 then the other end,
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meanwhile watching the brilliance of the lamp in
the artificial aerial. The brilliance of the lamp
should diminish equally as either end of the tool is
inserted. If the brilliance of the lamp increases
when the end of the tool with the iron dust insert
is placed in the coil this indicates that added
inductance is required and that it will be neces-
sary to close the coil turns of 4L6 slightly to effect
tuning. If on the other hand the lamp increases
in brilliance when the end of the tool containing
the copper insert is placed in the coil, it will be
necessary to open the coil turns slightly. It
should be emphasised, however, that this opera-
tion is of an extremely delicate nature and should
not be undertaken unless the coil tuning is very
badly out, a condition which should only occur
at rare instances, since all coils are set for the
correct condition during the course of production.
Over or incautious adjustment of this coil will
render trimming at the high frequency end of
the range impossible, so every care must be
exercised during the operation.

If necessary re-adjust the coupling of inductance
4L7 for maximum aerial output.

Repeat the procedure detailed in the foregoing
instructions for alignment at the 145 Mc/s. and
15 Mc/s. points until no increase in output can
be obtained from any stage. Several operations
with both capacitive and inductive trimmers
will be necessary for satisfactory alignment.
During the final trimming operations all lock nuts
on the inductance trimming slugs should be
tightened with a special locking tool and suit-
ably sealed.

Connect an 0-1 milliammeter (75 ohms resist-
ance) to plug 4P[/8 and note the current regis-
tered by the meter, which should be approxi-
mately 0.70 mA. |If greatly excessive current is
indicated, the drive from the previous stage
should be reduced slightly by detuning, to ensure
that the outgoing signal is correctly modulated.

40 CHECKING THE OVERALL PERFORM-
ANCE

4.1 General

If repairs have been made to the equipment or
its operation is questionable, performance checks
should be made in accordance with the procedure
detailed below. Figures resulting from these
checks should not fall below those specified.

The equipment should be allowed a short
warming-up period (approximately five minutes)
before performance checking is effected and
should be run at the correct input voltage (27
volts, as measured at the equipment).
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42 Checking the LF. Sensitivity, Audio
Frequency Power Output, and L.F.
Bandwidth

(i) Checking the L.F. Sensitivity
Remove valve 3V4 from the receiver unit and

attach the output leads of a Marconi Signal-

Generator Type TFI44G, via a .0l ¢F conden-
ser, between the anode terminal of the valve
base and chassis.

Set the generator for a 309, modulated signal
of 9.72 Mc/s. and, with the receiver operating,
check that a generator output of not greater
than 800 xV is required to overcome the
muting effect.

(i) Checking the Audio Frequency Power
Output

With the signal generator connected as for
the previous test, increase its output to 2 mV.

Check that the receiver audio output, as
indicated by an output meter, connected
between terminals 4 and | on plug 5P8 and set
for an impedance of 50 ohms, is not less than
ISmW at maximum receiver sensitivity (i.e.
with the volume control IR24 on the I.F. ampli-
fier unit and the muting level control on the
front panel of the main chassis assembly, turned
in a fully clockwise direction).

Increase the modulation depth of the signal
generator to 809 and check that an output of
not less than 100 mW is indicated by the output
meter.

(iii) Checking the L.F. Bandwidth

With the signal generator coupled as before
and with a suitable ranged microammeter
connected to plug IP2 (2nd detector current)
on the LF. chassis, pull out the slide switch
581-2 to the first click position. Offset the
signal generator frequency control by 40 kc/s.
on each side of the initial frequency of 9.72
Mc/s., noting that in both cases the increased
input required to maintain the detector level
is not more than 8 db. An initial level of 50
microamps should be used for this measurement.

Repeat the general procedure but offset the
signal generator frequency control 140 kc/s. on
each side of 9.72 Mc/s. and note that the in-
creased input required to maintain the level is
not less than 30 db.

43 Checking the Receiver Sensitivity and
S/N Ratio

Connect the output circuit of a Marconi Type
TF80I1 Signal Generator (or equivalent) via a
45-ohm line between the centre and outer con-
tacts of aerial plug 5P10. Set the signal generator
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for a 309, modulated output of approximately
50 x4V at a frequency of |15 Mc/s.

Plug the 5,848.8 kc/s. crystal into socket |.
Place the slide releasing switch in its extreme
right-hand position and withdraw the channel-
change slide | to the extent of its travel in a left-
hand direction.

Withdraw the slide switch 551-2 to the first
click position and vary the receiver tuning

control for maximum noise output. Restore
switch 5§1-2.

Vary the frequency control of the signal genera-
tor for maximum output. Decrease the input
from the generator, keeping the generator in
tune all the time by re-adjustment (this is neces-
sary on most generators due to shift of frequency
with attenuator setting) and note the input level
at which the muting begins to operate. This
should be not more than 10 uV.

With a 10 4V signal input note the difference in
output with the generator modulation (309, at
1,000 ¢/s.) on and off. This should be not less than
8 db.

Repeat the above operations at three other
frequencies in the frequency range, for example at
125 Mc/s., 135 Mc/s. and 145 Mc/s., inserting the
appropriate crystals in the holders on the front
panel of the main chassis assembly.

4.4 Checking Second Channel Suppression

Connect the output circuit of a Marconi Signal
Generator Type TF80l (or equivalent) via a
45 ohm line to aerial plug 5P10 on the equipment.
Set the signal generator for a 309, modulated
output at the required testing frequency and for
a receiver output of 10 mW as indicated by an
output meter (set for an impedance of 50 ohms)
attached between terminals 4 and | on plug 5P8
(the socket must be removed). Vary the re-
ceiver tuning dial for maximum receiver output,
if necessary again reducing this output to a level
of 10 mW by adjustment of the signal generator
input level.

Turn the frequency dial on the signal generator
to the second channel frequency, i.e. the testing
frequency minus 19.44 Mc/s. Increase the signal
generator output until the original receiver out-
put of 10 mW is indicated by the output meter.
Note the increase in output of the signal generator
necessary to obtain this condition. The increase
should be at least 30 db. for all testing frequencies.

4.5 Checking the A.V.C.

Attach the output circuit of a Marconi Signal
Generator Type TF80l (or equivalent) via a
45 ohm line to aerial plug 5P10 on the equipment.
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Set the signal generator for a 309, modulated
output of 10 uV at a frequency of 125 Mc/s.
Insert the appropriate crystal in the receiver and
withdraw the correct channel-change slide.

Vary the receiver tuning dial for maximum
receiver output as indicated by the output meter
connected between terminals 4 and | on plug
5P8. (The socket must be removed to permit
this connection and the output meter must be
set for an impedance of 50 ohms.) Note the
receiver output obtained.

Increase the signal generator output to 100,000
wV and check that the receiver output as indi-
cated by the output meter does not rise by more
than 4 db.

4.6 Checking Transmitter Output

Attach an artificial aerial load (consisting of
a 2 volt lamp series connected with a 50 ohm,
non inductive, 5 watt resistor) across the contacts
of plug 5P10 on the front panel of the main chassis
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assembly. Fit a similar famp in close proximity
to the aerial load, and arrange for it to be fed,
via a variable resistor, from a low voltage D.C.
source.

Switch on the STR.9-X and place the trans-
mitter in the operating condition.

Observe the strength of illumination given by
the lamp in the transmitter artificial load. Vary
the series connected resistor in the circuit of
the D.C. energized lamp for equal illumination.

Knowing the supply voltage for the D.C.
illuminated lamp and the amount of resistance in
circuit, calculate the power consumed. This will
give the equivalent output of the transmitter into
a 50 ohm aerial.

Modulate the transmitter by speech or a beat
frequency oscillator, and note if the brightness
of the lamp in the transmitter artificial aerial
increases during modulation periods. Check if
transmitter sidetone is available.
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Fuses .. . .. .. .. .. 54 Socket .. .. .. . . . 60
Fuse Holders .. .. .. .. .. 54 Valves and Valve Holders .. . .. 6l
Plugs .. .. .. .. .. . 55
Regulator B B B B B 55 6. SMOOTHING UNIT .. .. .. .. 6l
Relays ... ... .. .. .. 55 o TR ANSMITTER UNIT.
Resistances o o o o . 35 Cans, Screening .. .. .. .. .. 6l
Sockets .. .. .. .. .. .. 55 Chokes .. N N N ' B 6l
Switches .. .. .. .. .. .. 56 Condensers N B N 3 - 62
Transformer, Rotary .. o o o 36 Condenser Unit .. . .. . .. 62
Tuning Unit .. .. .. .. .. 56 Crystal .. N N g N ) 63
Inductances .. .. . .. . 63
3. CONTROL UNIT. Plugs . - B B _ . 63
Dials, Lamp, Lamp Holder .. .. .. 56 Resistances .. .. .. . . 63
Plug .. .. .. .. .. .. 56 Socket .. .. .. .. .. . 64
Potentiometer Switch .. .. .. .. 57 Valves and Valve Holders .. . .. 64

When ordering a spare component, the component designation shown on the circuit diagram (e.g. 3C41) should be quoted
together with the full description given in the list of components.
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LIST OF COMPONENTS

I. AMPLIFYING UNIT. Type 28-LU-222A
(CIRCUIT DIAGRAM FIG. 32)

Cans, Screening

Description and/or Manufacturers’ Reference

Valve Cans S.T.C. Code LP.133357

Condensers
. |
C?\jnafnobneernt ‘ Capacity [ V\\/lglrtl:gr;g Description and/or Manufacturers’ Reference
\ !
ICI 0.0l uF 350 T.C.C. CP.32N
1C2 ‘ 0.1 uF 150 RCL.130.61M, Issue I, Cat. B.
| Sched. 2.
1C3 10 uuF 1 500 C.C.B.100K. RCL.130.3, Issue I, Size |
1C4A 75 uuF 350 S.T.C. Code R.L. Spec. 7002-118
1C48B 10 uuF 500 C.C.B.100K. RCL.130.31, Issue I, Size |
1CS 0.0l uF ‘ 350 T.C.C. CP.32N
1Cé 0.01 uF 350 T.C.C. CP.32N
1C7 0.1 uF | 150 RCL.130.61M, Issue I, Cat. B.
| Sched. 2
1C8A 75 uuF 350 : S.T.C. Code R.L. Spec. 7002-118
1C8B 10 puF 500 C.C.B.100K. RCL.130.31, Issue I, Size |
1C9A 75 puF ‘ 350 S.T.C. Code R.L. Spec. 7002-118
1C9B 10 uuF 500 C.C.B. I100K. RCL.130.31, Issue I, Size |
ICIO 0.0l uF ‘ : 350 T.C.C. CP.32N
ICHA : 75 uuF ! 350 S.T.C. Code R.L. Spec. 7002-118
iICIIB : 10 puF 500 Ceramic, tubular, C.C.B.100K
ICI2A 75 uuF 350 S$.T.C. Code R.L. Spec. 7002-118
1CI2B 10 uuF 500 Ceramic, tubular, C.C.B.100K
ICH3 0.01 uF 350 | T.C.C. CP.32N
1Cl14 0.01 uF 350 ‘ T.C.C. CP.32N
ICI5 0.0l uF 350 ‘ T.C.C. CP.32N
I1Cl6 i 0.0l uF 350 } T.C.C. CP.32N
1CI7 47 uuF 500 i Erie N.750K; C.C.B.470K
ICI8A ' 75 uuF 350 S.T.C. Code R.L. Spec. 7002-118
1CI8B 1 10 uuF 500 Ceramic tubular, C.C.B.100K
ICI9A 75 uuF ‘ 350 S.T.C. Code R.L. Spec. 7002-!18
1Cl9B 10 uuF ‘ 500 C.C.B.100K. RCL.130.31, Issue I, Size |
1C20 47 uuF 500 ‘ Erie N.750K; C.C.B.470K
1C21 0.01 uF 350 w T.C.C. CP.32N
1C22 0.1 uF 150 ‘ RCL.130.61M, Issue I, Cat. B.
Sched. 2
1C23 0.1 uF 150 RCL.130.61M, Issue I, Cat. B.
Sched. 2
1C24 0.1 uF 150 RCL.130.6!M, Issue |, Cat. B.
: Sched. 2
1C25 0.005 uF 350 ; T.C.C. CP.3IN
1C26 0.0l uF 350 | T.C.C. CP.32N
1C27 0.1 uF 150 ‘ RCL.130.61M, Issue I, Cat. B.
Sched. 2
1C28 0.01 uF 350 T.C.C. CP.32N
1C29 ! 0.0l uF 350 1 T.C.C. CP.32N
1C30 ; 0.0l uF 350 T.C.C. CP.32N
1C31 0.0l uF 350 T.C.C. CP.32N
1C32 220 yuf 300 i Eric K.1200K; RCL.130.7IM, Issue I, Size |
1C33 220 uuF 300 ditto ditto
1C34 220 puF 300 ditto ditto
1C35 220 uuF 300 ditto ditto
1C36 220 juF 300 ditto ditto
1C37 220 g 300 ditto ditto
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Connector -

Component Number ‘ Description and/cr Manufacturers’ Reference

112 ‘ Miniature co-axial connector. Type 1405/3. Ref. 10H/5228

Plug

Component Number ‘ Description and/or Manufacturers’ Reference

IPI/ ‘ Miniature co-axial. Type 582. Ref. 10/4175
1P2 } Two-pin plug, S.T.C. Code LP.133349

Resistances

- Resistance
C?\lmponent Value Wattage Description and/or Manufacturers’ Reference
umber (ohms)
iRI 10,000 L RCJ.103K
IR2 100,000 ] RCJ.104K
IR3 47,000 3 RCH.473K
IR4 15,000 3 RCH.153K
IRS 100,000 L RCIJ.104K
IR6 ’ 47,000 ] RCH.473K
:&; l5,ggg RCH.153K
3 RCIL.33IK
1R9 68,000 . © RCJ.683K
IR10 15,000 3 RCH.I53K
IRIY 33,000 3 RCJ.333K
IR12 10,000 i RCIJ.103K
IR13 10,000 3 RCIJ.103K
IR14 100,000 3 RCJ.104K
IRIS 47,000 3 RCJ.473K
IR16 220,000 3 RCJ.224K
IR17 4.7 meg. 3 RCJ.475K
IRI8 22,000 i RCJ.223K
IR19 47,000 3 RCJ.473K
1R20 47,000 : RCJ.473K
1R2! 33,000 3 RCJ.333K
1R22 I meg. i RCJ.105K
IR23 ‘ 1,000 1 RCJ.102K
1R24 330,000 + Morganite type BIJNAR/33450 Dim. ‘A"’
9/16” with screw-driver slot
IR25 68,000 + RCJ.683K
IR26 } 68,000 & RCJ.683K
1R27 Deleted
1R28 680,000 3 RCJ.684K
IR29 4.7 meg. b RCJ.475K
Socket

Component Number Description and/or Manufacturers’ Reference

1l 8-way miniature, Painton §.308 C.C.T.
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Transformer Units (complete)

Component Number : Description and/or Manufacturers’ Reference
ITI S.T.C. Code 20.LU.I75 Gr. A
1T2 S.T.C. Code 20.LU.175 Gr. B
IT3 S.T.C. Code 20.LU.I175 Gr. C
174 S.T.C. Code 20.LU.175 Gr. D

Valves and Valve Holders

Valves Holders
Component
Number
Description and/or Manufacturers’ Reference Description and/or Manufacturers’ Reference
VI CVI3I Carr. Fastener 75/833 (B.7G)
1v2 . CVI3I ditto ditto
1V3 CVi38 ditto ditto
1V4 CV140 ditto ditto
V5 Cv138 ditto ditto
1Vé Cvi38 . ditto ditto

2. CHASSIS ASSEMBLY, Type 395-LU-3D, and POWER UNIT, Type 125-LU-29A
(CIRCUIT DIAGRAM FIG. 22)

Chokes
Component Inductance . ,
Number Value Description and/or Manufacturers’ Reference
5CHH1 46.5 uH S.T.C. Code LP129765
5CH2 46.5 uH S.T.C. Code LP129765
SCH3 1350 uH S.T.C. Code LP[29766
5CH4 1350 uH S.T.C. Code LP|29766
SCH5 3H S.T.C. Code BQ4400 Grp. 2
Condensers
C?\lr:};obneernt Capacity : V\\/lg{;l;'gneg ‘ Description and/or Manufacturers’ Reference
5CI 0.l uF 150 ‘ RCL.130.61M, Issue I, Cat. B. Sched. 2
5C2 1O uF 350 RCL.130.6!M, Issue 1, Cat. B. Sched. 2
5C3 1.0 uF 350 RCL.130.61M, Issue I, Cat. B. Sched. 2
5C4 0.5 uF 150 RCL.130.61M, Issue |, Cat. B. Sched. 2
5C5 0.5 uF 150 RCL.130.61M, Issue |, Cat. B, Sched. 2
5C6 0.1 uF 350 RCL.130.61M, Issue |, Cat. B. Sched. 2
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Condensers—continued

CQNT];Ol;‘eernt Capacity 5 V\\/{glrtlzlgr;g Description and/or Manufacturers’ Reference
5C7 0.1 uF 150 RCL.130.61M, Issue I, Cat. B. Sched. 2
5C8 0.5 uF 150 RCL.130.61M, Issue I, Cat. B. Sched. 2
5C9 0.01 uF 350 T.C.C. CP.32N
5CI0 0.0l uF \ 350 T.C.C. CP.32N
5CII 220 uuF 300 RCL.130.7IM, Issue |, Size |
5CI2 220 puF 300 ditto ditto
5CI3 220 uuf 300 ‘ ditto ditto
5CI4 220 puF ‘ 300 ‘ ditto ditto
5CI5 220 puF ‘ 300 | ditto ditto
5Clé 220 upF [ 300 | ditto ditto
5C17 220 puF | 300 | ditto ditto
sCli8 ‘ 220 puF 300 ! ditto ditto
5CI9 | 220 yuF 300 | ditto ditto
5C20A 1500.14F 300 ! RCL.I130.7IM, Issue |, Size 2
5C20B 150040 F 300 RCL.130.71M, Issue |, Size 2
5C21 15000F 300 | RCL.130.7IM, Issue I, Size 2

Couplings

Description and/or Manufacturers’ Reference

Flexible drive. Two spring blades coupled by tube. S.T.C. Code LP.133050

Drives, Flexible

Description and/or Manufacturers’ Reference

Flexible spring coupling.

S.T.C. Code LP.133090

Drive Unit Mechanism

Description and/or Manufacturers’ Reference

Circular plate mounting eccentric bush, coil, mechanism and gearings. With cover. S.T.C. Code 327-LU-7A

Fuses
Component : l L )
Number | Rating | Description and/or Manufacturers’ Reference
| |
SF| 250 mA ] Belling Lee Type L.562/250
5F2 250 mA Belling Lee Type L.562/250

Fuse Holders

Description and/or Manufacturers’ Reference

Belling Lee.

Type L.575
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Plugs

Component Number Description andjor Manufacturers’ Reference

5PI ‘ 8-way Miniature Jones pattern. Painton P.308AB
5P2 Painton P.312AB

5P3 8-way Miniature Jones pattern. Painton P.308AB
5P4 8-way Miniature Jones pattern. Painton P.308AB
5P5 Miniature co-axial plug. Type 582. Ref. 10H /4175

1
5P6 ; Miniature co-axial plug. Type 582. Ref. |0H/4175
5F7 ) [2-way Plessey Type CZ.61807.

5P8 Now 5J2 (see ‘‘ Sockets *’ below)
5P9 2-way. F. & E. Ltd. Type EM.3/14
SPIO Co-axial plug. Type 552. Ref. 10H/3930

Regulator (Carbon Pile)

Component Number Description and/or Manufacturers’ Reference

5 Reg. | Includes 30-ohm potentiometer and 33-ohm fixed resistor
Newton Bros. Type 40
Relays
Component Number | Description and/or Manufacturers’ Reference
5 Rel. | S.T.C. Code 4181 AX or 4182EX
5 Rel. 2 ‘ S.T.C. Code 418/CM or 4189GD
5 Rel. 3 ‘ S.T.C. Code 418ICM or 4189GD
Resistances
: Resistance i
Component Value Wattage ‘ Description and/or Manufacturers’ Reference
Number
(ohms)
SRI | 390 | Welwyn AW.3101. RCL.110.13M, Issue 1, Size 2
5R2 | 360 ! | i Welwyn AW.3101. RCL.110.13M, Issue I, Size 2
5R3 . 160 | | © Welwyn AW.3101. RCL.110.13M, Issue I, Size 2
5R4 \ 47 ,l 1 Welwyn AW.3101. RCL.110.13M, Issue |, Size 2
5RS 1 27 i | . Welwyn AW.3101. RCL.110.13M, Issue |, Size 2
5R6 : 75 | [ . Colvern Potentiometer CLR.1106/75
5R7 \ 3 ‘ 7} | Painton P.302
5R8 : 3 i 7} . Painton P.302
SR9 ‘ 30 ‘ | | Colvern Potentiometer CLR.1106/7S
5R10 ‘ 33 ‘ 2 I Welwyn AW.3115 wirewound
SRII ‘ Deleted
5RI2 47 l | Welwyn AW.3101. RCL.110.13M, Issue I, Size 2
5RI3 120 73 Painton P.302
Sockets
Component Number ‘ Description and/or Manufacturers’ Reference
i
501 | 2-pin S.T.C. Code LP.183252
5)2 6-way. F. & E. Ltd. Type EM.6/i3

i
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Switches
Component Number Description and/or Manufacturers’ Reference

551 LP.183213 operating Slide Assembly
582 LP.183213 operating Slide Assembly
583 S.T.C. Code RL.7088-2
554 S.T.C. Code LP.183246 Contact Assembly
585 S.T.C. LP.183246 Contact Assembly
556 S.T.C. Code LP.183296
587 S.T.C. Code 112.LRU.65A

Transformer, Rotary

Description and/or Manufacturers’ Reference

Mortley Sprague. Type 106. S.T.C. Code RL. Spec. 7001-42

Tuning Unit (Channel-Change Mechanism)

Description and/or Manufacturers’ Reference

Sub-chassis unit containing selector mechanism and contacts S.T.C. Code 2-LRU-36A

3. CONTROL UNIT. Type I-LRU-119B

(CIRCUIT DIAGRAM FIG. 19)
Dials

Description and/or Manufacturers’ Reference

S.T. & C. Codes: A toJ LP.183314, K to T LP.183315

Description and/or Manufacturers’ Reference

G.E.C. 2.5 voit, 0.5 watt M.E.S. Type. Bulb diameter Il mms. x23 mms. O/A

Lamp Holder

Description and/or Manufacturers’ Reference

S.T. & C. Code: LP.183328

Plug
Component Number | Description and/or Manufacturers’ Reference
6P1 ‘ 12-way Piessey Type CZ.61807
Potentiometer

Description and/or Manufacturers’ Reference

Colvern Type CLR.1106/269 to RL.7007—69A
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Component Number

Description andjor Manufacturers’ Reference

65l

I1-position S.T.C. Code RL. Spec. 7016/210A

4,

MODULATOR UNIT. Type 28-LU-22ID
(CIRCUIT DIAGRAM FIG. 34)

Cans, Screening

Description and/or Manufacturers’ Reference

S.T.C. Code LP.133357

Condensers
Cc;‘r?j[;?g\:rnt Capacity V\\//glr;l:gr;g Descriptién and/or Manufacturers’ Reference
2ClI 0.01 uF 350 T.C.C. CP.32N
2C2 0.5 uF i 150 RCL.130.61M, Cat. B, Sched. 2
2C3 0.1 uF § 350 RCL.130.61M, Issue I, Cat. B, Sched. 2
2C4 0.1 uF ‘ 350 RCL.130.61M, Issue |, Cat. B, Sched. 2
2C5 4700 puf 300 Erie K.1200M, RCL.130.71M,
. Issue I, Size 3
2Cé6 0.005 uF i 350 T.C.C. CP.3IN
2C7 1.0 uF 3 150 RCL.130.61M, Issue |, Cat. B. Table 2
2C8 0.005 uF 350 T.C.C.CP3IN |
2C9 220 yuF 300 RCL.130.71M, Issue I, Size |
2CI0 220 yuF \ 300 RCL.130.71M, issue |, Size |
|
|
\
Plug

Component Number

Description and/or Manufacturers’ Reference

2PI Miniature Co-axial. Type 582. Ref. |[OH/4175
Resistances
Resistance
Component Value Wattage Description and/or Manufacturers’ Reference
Number (ohms)
2R|1 330,000 b RCJ.334K
2R2 680 3 RCJ.681K
2R3 330 3 RCL33IK
2R4 470,000 3 RCJ.474K
2R5 I meg. i RCI.105K
2R6 10,000 4 RCJ.103K
2R7 220,000 1 RCJ.224K
2R8 330,000 3 RCJ.474K
2R9 680,000 3 RCJ.684K
2RI10 68,000 3 RCJ.683K
2RI 1,200 3 RCJ.122K
2R12 2,700 3 RCH.272K
2R13 330,000 1 RCIJ.334K
2R14 2.2 meg. P RCJ.225K
2R15 2.2 meg. 3 RCJ.225K
2R16 470,000 } RCJ.474K
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Socket
o Component Number Description and/or Manufacturers’ Reference
21 I2-point miniature Jones pattern. Painton S.312 CCT.
Transformers
Component Number | Description and/or Manufacturers’ Reference
271 Miniature, S.T.C. Code Cal.42120/I
272

|
! Miniature, S.T.C. Code BQ.4300/3
273 Ji Miniature, S.T.C. Code AM.4300/4

Valves and Valve Holders

‘ Valves ‘ Holders
Component ‘
Number
‘ Description and/or Manufacturers’ Reference | Description and/or Manufacturers’ Reference
2vI Cvi3l Carr. Fastener 75/833 (B.7G)
2V2 CVI36 ditto ditto
2V3 CVI33 i ditto ditto
2v4 Cvi33 ‘ ditto ditto

5. RECEIVER UNIT. Type 3-LU-76A
(CIRCUIT DIAGRAM FIG. 30)

Chokes
Component Number 3 Description and/or Manufacturers’ Reference
3HFCI | $.T.C. Code LP.133293
3HFC2 | S.T.C. Code LP.133365
Condensers
C’o\lnapmobneernt Capacity V\\//glrtlzlgr;g ‘ Description and/or Manufacturers’ Reference
3CI 1500 puF 300 Erie K.1200L. RCL.130.71M, Issue I, Size 2
3C2 1500 puF 300 i ditto ditto
3C3 — — Deleted
3C4 100 uuF 500 ‘ Erie N.750L. RCL.130.31, Issue I, Size 2
‘ Cat. CCB.I10IK
3C5 12 uuF 500 Erie N.750K. RCL.130.31, Issue I, Size I,
Cat. CCB.120K
3Cé 47 uuF ' 500 Erie N.750K. RCL.130.3}, Issue I, Size I,
. : Cat. CCB.470K
3C7 : — — | Section of ganged condenser assembly
3C8 — — i Trimmer associated with 3C7
3C9 i 1500 puF 300 Erie K.1200L. RCL.130.71M, Issue I, Size 2
3CI0 1500 uuF 300 ditto ditto
3Cl| 1500 puF 300 ditto ditto
3Cl2 1500 uuF 300 i ditto ditto
3CI3 — — ‘ Section of ganged condenser assembly
3Cl14 — — Trimmer associated with 3CI3
3CIS 220 uuF 300 ' Erie K.1200L. RCL.130.7IM, Issue I, Size |
3Clé 220 uuF 300 ‘ ditto ditto
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CoNn:jﬁqobneernt Capacity V\\//glrtl:gr;g Description and/or Manufacturers’ Reference

3Ci7 1.5 uuF 500 Erie P.100K. RCL.130.31, Issue I, Size I,
Cat. CCD.IR5D

3CI8 8.2 uuF 500 Erie P.100K. RCL.130.31, Issue I, Size I,
Cat. CCD.8R2K

3CI19 1500 uuF 300 Erie K.1200L. RCL.130.71M, Issue !, Size 2

3C20 1500 uuF 300 ditto ditto

k{ev] — — Section of ganged condenser assembly

3C22 — — Trimmer associated with 3C2!

3C23 220 uuF 300 Erie K.1200L. RCL.130.71IM, Issue I, Size |

3C24 220 uuF 300 ditto ditto

3C25 220 uuF 300 ditto ditto

3C26 65 uuF 350 RCL.130.22, Issue !, Size 10

3C27 39 uuF 500 Erie N.750K. RCL.130.31, Issue I, Size I,
Cat. CCB.390K

3C28 220 uuF 300 Erie K.1200L. RCL.130.71M, Issue I, Size |

3C29 220 uuF 300 ditto ditto

3C30 220 uuF 300 ditto ditto

3C31 10 puF 500 RCL.130.31, Issue I, Size |, Cat. CCB.100K

3C32 3.3 uuF 500 Erie P.100K. RCL.130.31, Issue I, Size I,
Cat. CCD.3R.3D

3C33 — — Section of ganged condenser assembly

3C34 — — Trimmer associated with 3C33

3C35 — — Section of ganged condenser assembly

3C36 — -— Trimmer associated with 3C35

3C37 — — Deleted

3C38 1500 puF 300 Erie K.1200L. RCL.132.7IM, Issue |, Size 2

3C39 220 uuF 300 Erie K.1200L. RCL.13).7IM, Issue I, Size |

3C40 220 puF 300 ditto ditto

3C41 220 uuF 300 ditto ditto

3C42 47 uuF 500 RCL.130.31, Issue I, Size |
Cat. CCB.470D

3C43 — — Deleted

3C44 — — Deleted

3C45 1.5 puF 500 Erie P.I00K. RCL.130.31, issue I, Size I,
Cat. CCD.IR.5D

3C46 0.0l uF 350 T.C.C. CP.32N

3C47 5.6 uuF 500 Erie P.100K. RCL.130.31, Issue I, Size I,
Cat. CCD.5R.6K

Condenser Unit

Description and/or Manufacturers’ Reference

Ceramic, Air Dielectric, 5 gang, with coils.

S.T.C. Code 41.LU.24.A

Connectors

Component Number

Description and/or Manufacturers’ Reference

3J2
313

Miniature co-axial. Type 1405/3. Ref. 10H/5228

" Type 1405/3. Ref. 10H/5228
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Inductances ‘
Component Number Description and/or Manufacturers® Reierence
3L S.T.C. Code LP.133417
3L2 S.T.C. Code LP.133423
3L3 S.T.C. Code LP.133427
3L4 S.T.C. Code LP.133432
3L5 S.T.C. Code LP.133437
Plugs

Component Number

Description and/or Manufacturers’ Reference

3PI1 ‘ 6-pin plug. S.T.C. Code LP.13363I
3P2 2-pin plug. S.T.C. Code LP.133387
Resistances
Resistance ‘ .
Component Value ! Wattage Description and/or Manufacturers’ Reference
Number (ohms) |
|
3RI 1,000 : 3 RCJ.102K
3R2 100,000 3 . RCJL.104K
3R3 2,200 | 1 | Erie RMA.9
3R4 1,000 ! 3 RCJ.102K
3RS 47,000 ! 3 RCJ.473K
3R6 1,000 % RCJ.102K
3R7 1,000 b3 RCJ.102K
3R8 33,000 3 RCJ.333K
3R9 1,000 3 RCJ.102K
3RI10 — — Deleted
3RI11 47,000 4 RCJ.473K
3RI2 100,000 3 RCJ.104K
3RI3 47,000 3 RCJ.473K
3R14 10,000 3 RCJ.103K
3RI15 | meg. 4 RCJ.105K
3R16 68,000 } RCJ.683K
3RI17 8.3 I Welwyn AW.3110. RCL.110.13M, Issue I, Size 2
3R18 100,000 3 RCIJ.104K
3R19 3,300 3 RCH.332K
3R20 150 3 RCJ.ISIK
3R2! 47,000 3 RCJ.473K
Socket

Component Number

| Description and/or Manufacturers’ Reference

3J1

Jones pattern, Miniature 8-pin, Painton $.308.AB
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Valves and Valve Holders

Component Valves Holders
Number

Description and/or Manufacturers’ Reference Description and/or Manufacturers’ Reference

3vI CVI36 Carr. Fastener 75/833 (B.7G)
3v2 CVi36 ditto ditto
3v3 CVvi38 ditto ditto
3v4 CVIi38 ditto ditto
3Vs5 Cvi3g ditto ditto

6. SMOOTHING UNIT

Description and/or Manufacturers’ Reference

S.T.C. Code 7.LU.21A. For use with Rotary Converter Type |06

7. TRANSMITTER UNIT. Type 4-.LU-4ID
(CIRCUIT DIAGRAM FIG. 26)

Cans, Screening

Description and/or Manufacturers’ Reference

S.T.C. Code LP.133357

Chokes
Compenent inductance D - d/or Manuf: " Ref

Number Value l escription and/or Manufacturers’ Reference
4CHI 1350 4H S.T.C. Code LP.133294
4CH2 330 yH S.T.C. Code LP.133284
4CH3 330 uH S.T.C. Code LP.133284
4CH4 62 uH S.T.C. Code LP.133280
4CH5 13 uH S.T.C. Code LP.133279
4CHe6 i3 uH S.T.C. Code LP.133279
4CH7 13 uH S.T.C. Code LP.133279
4CHS8 13 uH S.T.C. Code LP.133279
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Condensers
| i i ‘
Conu&Obn;nt Capacity ‘ V\\;gl';l:glg i Description and/or Manufacturers’ Reference
|
4ClI ‘ 500 puF ! 350 T.C.C. CM.20. RCL.130.23,
Issue 2 Size V
4C2 1500 puf 300 Erie K.1200L. RCL.130.71M,
Issue I, Size 2
4C3 1500 uuF i 300 : ditto ditto
4C4 : 0.0} uF 350 T.C.C. CP.32N. Tubular paper
4C5 75 puF i 750 i Silvered mica, U.l.C. SMP.101
4Cé 75 uuF 3 750 i Siivered mica, U.I.C. SMP.101
4C7 ‘ 0.0l uF 350 ' Tubular paper, T.C.C. CP.32N
4C8 ‘ 47 puF 500 ¢ RCL.130.31, Issue I, Size I,
i Cat, CCB.470D.
4C9 47 puF 500 ditto ditto
4Cl0 47 uuF 500 © Erie N.750K, RCL.130.31,
: Cat. CCB.470J
4CI 1 : 300 puF 350 T.C.C. Type CM.20; RCL.130.23
Size V
4CI2 47 uuF 500 Erie N.750K. RCL.130.31,
Cat. CCB.470J
4CI13 500 puF 350 Moulded mica, RCL.130.23,
Issue 2, Size V
4Cl4 — — Trimmer associated with 4CI5
4CI5 — — Section of ganged condenser assembly
4Cle 500 puF 350  Moulded mica, RCL.130.23,
Issue 2, Size V
4C17 —_ — Section of ganged condenser assembly
4ClI8 — — Trimmer associated with 4C17
4CI19 500 uuF 350 T.C.C. CM.20. RCL.130.23,
Issue 2, Size V
4C20 500 uuf 350 ditto ditto
4C2| — — —
4C22 — i — Section of ganged condenser assembly
4C23 — — Trimmer associated with 4C22
4C24 47 puuF 500 Erie 750K. RCL.130.31,
Cat. CCB.470J
4C25 47 puF 500 ditto ditto
4C26 100 puF 750 Silvered mica, U.l.C. SMP.10l
4C27 10 puuF 500 C.C.D. 100D. Erie P.100
4C28 — — Section of ganged condenser assembly
4C29 — — Trimmer associated with 4C28
4C30 500 uuF 350 T.C.C. CM.20, RCL.130.23,
Issue 2, Size V
4C31 47 uuF 500 RCL.130.31, Issue I, Size |
Cat. CCB.470D
4C32 47 upuF 500 : ditto ditto
4C33 500 puF 350 | T.C.C. CM.20, RCL.130.23,
Issue 2, Size V
4C34 500 puF 350 ditto ditto
4C35 — — Deleted
4C36 3000 puF 750 T.C.C. M.3U, Moulded mica;
RCL.130.23, Patt. BW, Size X
4C37 — — Section of ganged condenser assembly
4C38 : — — : Trimmer associated with 4C37
4C39 300 uuF i 350 T.C.C. Type CM.20, RCL.130.23,
Size V
4C40 — — Deleted
4C41 500 uuF 350 T.C.C. CM.20, RCL.130.23,
i Issue 2, Size V
4C42 ‘ 500 uuF 350 ditto ditto
4C43 — — . Deleted
4C44 500 puF 350 ‘ T.C.C. CM.20, RCL.130.23,

Issue 2, Size V

Condenser Unit

Description and/or Manufacturers' Reference

Tuning, 5-gang variable, ceramic, metal plates air dielectric, 2.5 to 21.5 uuF swing maximum section. Wired
with fixed resistor, condenser coils and choke. S.T.C. Code 4l-LU-24H
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Crystal
Component Number ‘ Description and/or Manufacturers’ Reference
4XLI | 486 Mcfs. S.T.C. Code 4004
Inductances
Component Number Description and/or Manufacturers’ Reference
4L1 S.T.C. Code LP.133058
4L2 ‘ S.T.C. Code LP.133215
4L3 . S.T.C. Code LP.i332i8
4L4 ' S.T.C. Code LP.133221
4L5 \ S.T.C. Code 20.LU.174B
4L6 \ S.T.C. Code 20.LU.174A
47 “ S.T.C. Code 45.LU.29A
Plugs
Component Number } Description and/or Manufacturers’ Reference
4Pl i S.T.C. Code LP.133630
4P2 i S.T.C. Code LP.133447
|
Resistances
Resistance
Component Value Wattage Description and/or Manufacturers’ Reference
Number (ohms) ’
4R 47,000 3 RCJ.473K
4R2 100 b RCJ.106K
4R3 560 * RCJ.561K
4R4 68,000 3 RCJ.683K
4R5 3,300 3 RCH.332K
4R6 33,000 1 RCJ.333K
4R7 100 pe RCILIOIK
4R8 10,000 3 RCJ.103K
4R9 100 3 RCILIOIK
4R10 10,000 b RCJ.103K
4RI 2,000 e RC1.222K
4R 12 680 P RCJ.681K
4R13 68,000 ¥ RCJ.683K
4R 14 560 3 RCJ.561K
4R1S 0.75 | Wire-wound Welwyn AW.32111
4R16 33,000 3 RCJ.333K
4R17 680 3 RCJ.681K
4RI8 47,000 4 RCJ.473K
4R19 330 b RCJ.331K
4R20 330 b RCJ.331K
4R2I 56,000 b RCJ.563K
4R22 680 3 RCJ.681K
4R23 47,000 i RCJ1.473K
4R24 680 3 RCJ.681K
4R25 47,000 3 RCJ.473K
4R26 12,000 3 RCJ.123K
4R27 3,900 24 Painton P.306; RCL.110.13M, Issue |, Size 3
4R28 63 | RCS.110.13M, Issue |, Size 2
4R29 330 P RCJ.331K
4R30 330 1 RCJ.331K
4R3I 22,000 3 RCJ.223K
4R32 56 3 RCJ.560K
4R33 12,000 b RCIJ.123K
4R34 10,000 i RCJ.103K
4R35 10,000 2 Wire-wound Painton Type CV2 variable
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Socket

Component Number

Description andjor Manufacturers’ Reference

4]
4)2

Miniature lones pattern 8-pin, Painton S.308AB.

Miniature co-axial Type 1405/3. Ref. 10H/5328

Valves and Valve Holders

Valves Holders
Component
Number
Description and/or Manufacturers’ Reference Description and/or Manufacturers’ Reference

4v1 CVI136 Carr. Fastener 75/833 (B.7G)

4v2 Cvi38 ditto ditto

4V3 Cvi38 ditto ditto

4V4 CV136 ditto ditto

4V5 CV309 or CVI5IO0 Type 337 (B.9G)

4Ve6 CV4i5 ditto
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RESISTANCE COLOUR CODE

Carbon resistors coded by the standard method carry colours placed so as to indicate ohmic value,
tolerance and grade. The three common types are illustrated by the diagrams below. Grade | resistors
are of high stability whilst Grade |l resistors are of a lower degree of stability. Unless marked by a salmon-
pink band all resistors are Grade Il.

The ohmic value and tolerances are indicated by four colours placed in the positions A, B, C and D as
shown in the diagrams and are interpreted according to the following table : —

Colour AT “B” “C “D”
Brown i | X10

Red 2 2 X100

Orange 3 3 X1000

Yellow 4 4 X10000

Green 5 5 X100000

Blue 6 ) X 1000000

Violet 7 7

Grey 8 8

White 9 9

Black 0 X1

Gold XO0.1 5%,
Silver X0.01 109,
Ncne 209,

Colour * A’ gives the first significant figure of the resistance value, colour ** B *’ the second significant
figure, and colour “* C " indicates the number of ** noughts ** which follow *“ B,”" i.e. ** C " is a multiplying
factor.

Ifadot is omitted it is the same colour as ** A ”’, and the same applies when ** B ** appears to be missing.
Itis also possible for ** A,”” ** B’ and *“ C " all to be the same colour.

Colours must always be read in the proper order, viz. : Body, Tip, Dot, or in bands starting at the end
nearest to the connecting wire.

Examples of the colour coding system are given below :—

CAY “B “cr “pDr Salmon-

Colour Colour Colour Colour Pink Band Ohms Tolerance
Blue Black Black Gold Yes 60 59, High Stability
Blue Black - Brown Silver No 600 109%,

Violet Blue Red None No 7,600 209,

Red Blue Orange None No 26,000 209,

Brown Brown Yellow Silver No 110,000 109,

Blue Blue Blue Gold Yes 66 megohms 59, High Stability
Brown Black Gold None No | 20%,

Green Black Silver None No 0.5 20%,

GRADE 1 CARBON GRADE II CARBON

—H R
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HEATER HEATER ANODE

6 — CONTROL
GRID

ANODE CATHODE

CVI33

HEATER HEATER ANODE

CATHODE &
SUPPRESSOR—2 O 06 ~—— BLANK
GRID

1

/ AN
CONTROL SCREEN
GRID GRID
ANODE SCREEN ANODE
GRIDS 2

CATHODE & - CATHOOE &
INTERNAL — 3 7 —INTERNAL
SHIELD SngLD

|
2 8
CONTROL CONTROL
GRID GRID
! / \ 2
HEATER HEATER

CV415

HEATER HEATER ANODE
4
SUPPRESSOR
CATHODE —2 96~ INTERNAL
SHIELD
/ N\
CONTROL’ SCREEN
GRID GRID
HEATER HEATER CATHODE
ANODE INTERNAL
1 6— SHIELD
CATHODE ANODE
2 2
SCREEN SHIELD CATHODE
GRID 3 BEAM

PLATES

HEATER

HEATER

CV309&CVISIO

Fig. 18. VALVE BASE CONNECTIONS (Viewed from underside)
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STR.9-X, STR.9-X.l, STR.9-X.2 AND STR.9-X.3 EQUIPMENTS

This Appendix details the differences between the above equipments.

Crystals used in the STR.9-X have fundamental frequencies between 5,848 k¢/s. and 7,515.5 ke/s. as
compared with those used in the STR.9-X.| which range between 5,682.2 kc/s. and 7,348.9 kc/s. The STR.9-
X.2 employs crystals ranging between 5,015 kc/s. and 6,404.4 kc/s. and the STR.9-X.3 range of crystals is
6,376.67 kc/s. to 8,126.67 ke/s.

The output impedance of the STR.9-X.1 is 600 to 4,000 ohms and that of the STR.9-X, STR.9-X.2 and
STR.9-X.3, 50 to 150 ohms. Accordingly, reference numbers of the modulator unit and transformer 272,
quoted on pages 56 and 58, respectively, do not apply to the STR.9-X.l. Coding for these STR.9-X.I
components should be as follows:—

Page Unit or Component Change coding to
56 Modulator Unit 28-LU-221C

58 Transformer BQ.4300 Group 4

In addition, connections to transformer 2T2, shown on circuit diagrams, Figs. 19 and 34, should conform
with those given below. Fig. 33 should include an extra tagboard for transformer connections.

N}:Vggm

——— o — - ——
- g = ——

4 03 \(ﬂ

R N ——

-=="1

STRAP 2&3 FOR 600 N1 PHONES
STRAP 3 &4 FOR 4000 Q1 PHONES
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This appendix details the differences between the four groups of the STR.9 equipment together with
component changes (additions, deletions, etc.) applicable to each.

STR.9-X STR.9-X.1

STR.9-X.2

STR.9-X.3

[15-145 Mc/s. [12-142 Mc/s.

100-125 Mc/s.

124.5-156 Mc/s.

Crystal Frequencies.
5,848-7,515.5 ke/s.

5,682.2-7,348.9 kc/s.

5,015-6,404 kc/s.

6,376.67-8,126.67 kc/s.

Output Impedance.
50 ohms

Additional Components.

600 and 4,000 ohms

Deletions.

Change of Values.

68

50 ohms

3C3 (3.3 pf)
across 3LI.

3C44 (1.5 pf)
across 3L2.

5C22 (0.0 mfd)
5P3/3 to earth.
5C24 (1,500 pf)
S5RI-5R2 to earth.
5C23 (1,500 pf)
5P2/6 to earth.

3C42 (56 pf).

3R12 (1,000 ohms).

50 ohms

3C3 (1.5 pf)
across 3LI.

4C46 (1.5 pf)
across 4L5.

4C47 (3.3 pf)
across 4CI8.

4C48 (3.3 pf)
across 4C14

4C45 coupling
4L2 to 4L3.

3C45.

3C42 (33 pf).
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Aerial y

Amplifying Unit, I.F.
Alignment ...
Detailed Description

Removing from Main Chassis Assembly

Audio Frequency Power Output Check-

ing
A.V.C,, Checking
Bandwidth, Checking

Channel-Change Mechanism
Detailed Description

Characteristics
Receiver
Transmitter

Checking the Overall Performance
Audio Frequency Power Output
AV.C.

Bandwidth ...

General

I.F. Sensitivity

Second Channel Suppression
Sensitivity and S/N Ratio ...

Circuit Alignment
General .
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Receiver Unit
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Circuit Description
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Repair
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Installation
General
Installing the Control Unit
Installing the Main Chassis Assembly
Screening and Bonding

List of Components (Index)...
Maintenance
General
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Workshop Procedure
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Modulator Unit
Detailed Description
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Operating
General
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INDEX
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Detailed Description
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Rotary Transformer
Detailed Description
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Characteristics
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Valves Used
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NOTE |.—Transformer 2T2 is supplied in two types

one marked with a yellow spot and the other unmarked. If

the marked type is installed in an equipment or supplied as a replacement, transformer connections are terminated
as shown in this diagram. If the unmarked type is supplied, connections are terminated as illustrated in Fig. 19.

NOTE 2.—Condenser 2C11, value 33 PFD, has been added between terminals | and 2 of valve 2V1.

CIRCUIT DIAGRAM OF MODULATOR UNIT (showing Test Points)

FIG. 34.
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....... 220 PFD
.......47 PFD

.....NOT USED

ce.....k5 PFD
.o ....00l MFD

3C47. . ..... .. 5-6 PFD
3RI....... LOOO OHMS
3R2 100,000 OHMS
3R3 3,300 OHMS
3R4 .1,000 OHMS
3RS. 47,000 OHMS
3R6. . . ... LOOO OHMS
3R7. 1,000 OHMS
JR8 33,000 OHMS
3R9 1,000 OHMS

-y

3Ji/
JRII.... 4
3Ri2. .. IO
JRI3... .4
3Ri4 R [
3RS, ., -~
3RI6. .. .6
JRI7.. ...
3RI8. . .10
3Ri9. . ...
JR20....
3R21. . .4






FREQUENCY [y]3 CHANGER R.F INPUT

e D > - - > ——— - ————— - - " = = - o - . -----«-.“-,

I

ca7
CLLPIS C /C .n -

3 o
33 HFC2E H >
s RI4 RI3
Ang Mg AISL L
Bag Boga |RI2 - s a3
3¢ 87| B8 3¢ I5C RI7 |
3% TR T
3 3
BS < AlS
4 oy
s 1
L-"’."-_:
e 3P1/3 o)
/3 3Ji/7 3J1/5
3C47.........5:6 PFD JRil.. .. 47,000 OHMS IVI......... CVI36
3RI2. .. 100,000 OHMS 3vV2..........CV 136
3RI....... LOOO OHMS 3RI3....47,000 OHMS v3..........CVI38
3R2. . .100,000 OHMS 3RI4. .. .10,000 OHMS k177 Cv 138
3R3.. ... 3,300 OHMS 3RIS. .. .~ .1 MEGCOHM Vs, . ... ... cv 138
3R4......1,000 OHMS 3RI6. . . .68000 OHMS
3RS. . ...47,000 OHMS 3RI7. .12 OHMS
‘ 3R6. .. ... 1,000 OHMS 3RI8. . 100,000 OHMS
) 3R7. . .1,000 OHMS 3RI9.....3,300 OHMS
: 3R8.. .. 33,000 OHMS 3R20......150 OHMS

PART
r 3R9. . .... 1,000 OHMS 3R2l...47,000 OHMS GANGED CONDENSER






3Vs 3v4 w w2 i

3C46  3C39 3C28 3C26 uo_w 3C24 3C16 3CH1 3clo 3¢9 /3¢t 3c2

7

I

TERMINAL NUMBERING

3c42 ¢3!

3C 14 3cs

37—

FIG. 28. RECEIVER UNIT (Component Identification, left side)
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{ CHECK THAT TRANSMITTER IS FUNCTIONING

CHECK VOLTACE AT 547 (250)

IF CORRECT READ OFF TO RICHT —— D>

IF NOT CORRECT READ OFF TOLEFT <Q—

“RID -BIAS
TS ARE

\ POSITION
(ETSJI €

AT PLUC

CHECK OPERATION £ CONTACTS OF
RELAY SREL.2

/. CHECK THAT CO-AXIAL LINKS
2. 2P1 AND 342, IPI ARE
CONNECTED.

2. REMOVE VALVE 3V4. £ COUPLE
SIGNAL CENERATOR TYPE 57
(OR EQUIVALENT)THROUGH A

*OIMFD. CONDENSER BETWEEN

ANODE PIN ON VALVE SOCKET
AND CHASSIS.

CONNECT A 0-200 MICRO-
AMMETER ACROSS PLUG IP2 £
CHECK THAT OUTPUT OF 40pA
APPROX. 1S PRODUCED WITH
uowo MODULATED INPUT FROM
CEl

ERATOR OF 500 w4V APPROX.

“ INCREASE INPUT FROM SIGNAL

1

CK GRID CURRENT AT POINT 3P1/2 |

>0INT 3PIfI _

CHECK CONTACTS & OPERATION OF
RELAYS SREL.2 £ SREL.3

RELEASE SCREWS HOLDING DOWN
I.F. AMPLIFIER & TURN UNIT UP SIDE-
WAYS TO CIVE ACCESS TO UNDER-
SIDE. ATTACH SIGNAL CENERATOR
BETWEEN CRID PIN OF VALVE IV3 €
CHASSIS. INJECT 3096 MODUL -
ATED SIGNAL OF 80 MV, £ CHECK
THAT OUTPUT OF 40pA IS INDIC-
ATED BY MICROAMMETER.

— 1

HECK VALVE 3v2 BY SUBSTITUTION

HECK VOLTACES € CIRCUIT
SSOCIATED WITH VALVE 3v2

GENERATOR BY 6DB. AND MONITOR

AUDIO QUTPUT.

/. CHECK VALVES IV5,1V4, V6, 8Y
SUBSTITUTION,

2.CHECK ASSOCIATED VOLTACES
€ CIRCUITS,

/. CHECK VALVE 3V4 BY SUBSTITUTION

2. " - Vs » [

J. CHECK AERIAL CHANCE-OVER
RELAY SREL3

4. CHECK VOLTACES £ CIRCUITS
ASSOCIATED WITH VALVES 3V4,3V5

\.OImnx<>_..<m_<um<mcmm.:._‘c.:Oz

2 - " Ive » .

3. o (] Ivs = “

4 " fvg n -

5. CHECK VOLTACES £ CIRCUITS
ASSOCIATED WITH ABOVE VALVES

ATTACH SICNAL

CRID OF VALVE I

‘Ol MFD. CONDENEER. € INJECT

30% MODULATE|

APPROX. CHECK THAT AN OUTPUT

ENERATOR TO

OF 40uA APPROX
B8Y MICRO-AMME

THROUCH A
SIGNAL OF SMV

. 1S INDICATED
TER.

/. CHECK VALVE IV2 BY SUBSTITUTION
2. CHECK ASSOCIATED VOLTACES €

CIRCUIT,

ATTACH SICNAL CENERATOR TO GRID
OF VALVE (VI THROUCH A -OIMFD.
CONDENSER AND INJECT 30 % MOD-
ULATED SICNAL OF 400uV.

CHECK THAT QUTPUT OF 40pA

APPROX. IS INDICATED.

/. CHECK VALVE Vi
2.CHECK VOLTAC
CIRCUIT.

B

Y SUBSTITUTION
AND ASSOCIATED

FAULT LOCATION CHART FOR RECEIVER UNIT

FIG. 27.

[






{ CHECK THAT TRANSMITTER IS FUNCTIONING |

IF CORRECT READ OFF TO RIGHT ————1p>
IF NOT CORRECT READ OFF TOLEFT <G

[ CHECK IF CONVERTER ISRUNNING |

CHECK' L.T. SUPPLIES € CONNECTIONS _

/. CHECK H.Y. FUSE SFI £ CRID -BIAS
FUSE 5F2.

2. NOTE IF VALVE FILAMENTS ARE
ALIGHT.

3. CHECK CRYSTALS ARE IN POSITION
€ THAT PLUG AND SOCKET 5J1 €
3PZ ARE CONNECTED.

4. CHECK VOLTACE (250) AT PLUG

sP3/e
1

| =

CHECK OPERATION £ COI
RELAY 5SREL.2

IF NO VOLTACE AT 5P3[8 CHECK THE
ROTARY CONVERTER

[CHECK GRID CURRENT AT POINT 3P1/2 |

L

[ CHECK GRID CURREYT AT POINT 3PI/! |

et

I.F.

WA
sic
BE’
CH
ATl
TH

CHECK CONTACTS £ OPERATION OF
RELAYS SREL.2 &€ SREL.3

ATl

/. CHECK VALVE 3VI BY SUBSTITUTION

2. CHECK VOLTAGES & CIRCUIT
ASSOCIATED WiTH VALVE 3VI.

/. CHECK VALVE 3V2 BY SUBSTITUTION

2.CHECK VOLTACES £ CIRCUIT
ASSOCIATED WITH VALVE 3V2

—

/. CHECK VALVE V3 BY SUI

e » * Ve«
3 “ qvs »
4 " qva

3. CHECK VOLTACES €& Cli

ASSOCIATED WITH ABO

—

NOTES

1. IF THE RECEIVER & TRANSMITTER UNITS ARE
REMOVED FROM THE CHASSIS ASSEMBLY FOR
TESTING. THEY MUST BE RECOUPLED TO THE
CHANNEL-CHANGE MECHANISM IN THE MANNER

DESCRIBED IN CHAPTER VIL.

2.SUGGESTIONS FOR FAULT LOCATION ARE MADE
ON THE ASSUMPTION THAT CIRCUIT ALIGNMENT

S CORRECT.

/. CHECK VALVE IV2 BY SUt
2. CHECK ASSOCIATED VOL
CIRCUIT,







SFI,SPARE

5CI15 ||m|

SC4

SCHI

SFI(HT)

5F2(GB)

ROTARY TRANSFORMER (Component ldentification)

FIG. 20.
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}

i

WER SUPPLIES FAULTY

‘NO OUTPUT FROM TRANS~
MITTER OR RECEIVER

CHECK IF ALL PLUGS AND
SOCKE TS ARE PUSHED HOME

RUNNING

CHECK IF CONVERTER 1S

T

CHECK H.T. FUSE SFI AND
C.B. FUSE 5F2

IF RELAY SRELI IS
)

VOLTACE (26v) AT
RMINALS OF MOTOR

I

l

RECULATOR S RELI.
2.CHECK RESISTORS 5R7,
5R8, FILAMENT WIRINC
AND PLUC AND SOCKET
CONNECTIONS

CKS
(ES

LCHECK BEDDINC OF MOT-
OR BRUSHES AND
CLEANLINESS OF COMMU-
TATOR

2.CHECK FOR MECHANICAL
FAULT ON MOTOR

IF CORRECT-— READ OFF TO RICHT .
IF NOT CORRECT— READ OFF TO LEFT +-——-u—o

REPULACE. (IF FUSE,OR FUSES CHECK FILAMENT VOLTS
BLOW ACAIN. CHECK EQuUIP- BETWEEN THE FOLLOWING
MENT FOR SHORT CIRCUITS) PLUC POINTS ON THE

MAIN CHASSIS AND EARTH

SP4/7 (18 VOLTS) SPI/4 (12:6

VOLTS), 5P4/2 (63 VOLTS)

I |
I.CHECK ADJUSTMENT OF

CHECK VOLTACE (250 VOLTS)
AT POINT 5P3/8 ON MAIN
CHASSIS ASSEMBLY

CHECK VOLTACE 250VOLTS
ACROSS BRUSHES OF H.T,
WINDINC ON CONVERTER

CHECK CLEANLINESS OF
COMMUTATOR AND BED ~—
DINC OF BRUSHES







!

3

POWER SUPPLIES F

NO OUTPUT FROM TRANS-
MITTER OR RECEIVER

CHECK IF ALL PLUGS AND
SOCKE TS ARE PUSHED HOM

CHECK IF CONVERTER IS

RUNNING
T

CHECK AIRCRAF T BATTERY
AND BATTERY CONNECTIONS

CHECK L.T. VOLTAGE (26 V) AT
REAR OF PLUC SP9 (IN
MAIN CHASSIS)

1

REP
BLO
MEPN

1.CHECK CONNECTIONS OF
PLUC 5P9

2.CHECK CONTINUITY OF
CABLE TO BATTERY

CLOSED

CHECK IF RELAY S5RELI IS

.CLOSE RELAY SREL| BY
HAND
(IF CONVERTER STARTS
CHECK PLUC AND SOCKET
CONNECTIONS AND CABLE
BETWEEN CONTROL UNIT
AND CHASSIS ASSEMBLY)

CHECK VOLTACE (26V) AT
L.T. TERMINALS OF MOTOR

CHECK SWITCH 6SI IN CON-
TROL UNIT

MAKE CONTINUITY CHECKS
OF MOTOR FILTER CHOKES
SCHI, 5CH2 AND EARTH
RETURN

CHECK FIELD WINDING OF
RELAY SREL1 IN MAIN
CHASSIS

L.CHECK BEDDINC OF
OR BRUSHES AND
CLEANLINESS OF CON
TATOR

2.CHECK FOR MECHANK
FAULT ON MOTOR

{F CORRECT-— READ OFF¥
IF NOT CORRECT— READ






COMPR OSC.

BALANCED R.F. MOD.

R
R TR 7
-T-
H -z

AXTAL.I

= “:5' nsAL J N
4 4c‘;[:1?_4 ’]4_04
4R2 R a4 3
4 3 9
X74  €2| xs -l-
wIO
o UL I\
X6 NI
.‘;. © ) 6 [o] or-
- + o ° °

4PN 4/ aPi/2 4p ap
4C| .. 500 PFD 4C16 . . ... .. 500 PFD AC3I ... .....47 PFD 4RI.... ... 4
AC?2 .. 1500 PFD 4C17 . . . PART OF GANG 4C32 .. .. .. , 47 PFD 4R2 ... .. ..
4C3 .. .. . . ISOO PFD ACI8 .. ... .. TRIMMER 4C33 .. .. ... SO0 PFD 4R3 . ... ...,
4C4 . . 0O-01 MFD 4Cl19 . ... ... SO0 PFD 4C34 . .. . .. .500 PFD 4R4 ... . .. 68
4CS. . .. ... .75PFD 4C20 . . . .. .. SO0 PFD 4C35 . . . .. NOT USED 4RS .. ... ...
4C6 . ... . . .. .75PFD 4C21 . .. ... NOT USED 4C36 . . . . .. 3000 PFD 4RG. .. .. .. 3:
4C7 . . O-OI MFD 4C22 . . PART OF GANG 4C37 . . .PART OF GANG 4R7..... ...
4C8 . . . ... 47 PFD 4C23 . . . ... TRIMMER 4C38 . . . . .. TRIMMER 4RB ... ... I
4C9 . 47 PFD 4C24 . . . . ... 47 PFD 4C39 .. .. ... 300 PFD 4R9........
4C10 47 PFD 4C25 . . . . ... 47 PFD 4C40 CAPACITY BETWEEN 4RIO .. ... To]
4C11 300 PFD 4C26 . . ... .. 100 PFD VALVE HOLDER PINS 4RIV, .. ... i
4Ci2 .47 PFD 4C27 . .. ... TRIMMER 4C4l . ... .. 500 PFD 4RI2 ... ...
4CI3 ... .. .. SO0 PFD 4C28 . . . PART OF GANG AC42 .. .. ... SO0 PFD ARI3...... 6t
4Cl14 . . .. .. TRIMMER 4C29 . . . ... TRIMMER 4CA3 . . .. .. NOT USED 4RI4. ... ...
4C1S . . . PART OF GANG 4C30 . ... .. SO0 PFD 4C44 . . . . ... 500 PFD 4RIS.... ...






DOUBLER

PEN. AMPLIFIER

P/ 412 4JVi

4RI....... 47000 OHMS 4RI16
4R2 ......... |00 OHMS 4R17
4R3......... 560 OHMS 4RI8
4R4 ... ... 68000 OHMS 4RI9
4RS .. ...... 3300 OHMS 4R20
4RG ... ... 33000 OHMS 4R21
4R7.......... 100 OHMS 4R22
4R8.... .. 10000 OHMS 4R23
4R ... ... .. 100 OHMS 4R24
4RIO..... 10,000 OHMS 4R25
4RIl .. ... 2,200 OHMS 4R26
4RI2....... 680 OHMS 4R27
4RI3...... 68000 OHMS 4R28
4RI4........ 560 OHMS 4R29
4RIS.... ... 0'75 OHM 4R30

Z ¥
apl/s

........

INVAR

33.000 OHMS

.... 680 OHMS
. 47000 OHMS
330 OHMS
330 OHMS

56000 OHMS

680 OHMS

47,000 OHMS
.. 680 OHMS
47000 OHMS
12,000 OHMS

3.900 OHMS
63 OHMS
....... . 330 OHMS
330 OHMS

al2 ] .
41.3} BAND-PASS TRANSR

4L4.. ANODE TUNING COIL
4L5 ANODE TUNING COIL
4L6 ANODE TUNING COIL
4L7 .......OUTPUT COIL.

4Jl/6

i [ & o

- . T T
arifa| 49%'
4R3l . .22000 OHMS
4R32 ........56 OHMS
4R33.... J2,000 OHMS
4R34 .... 10000 OHMS
4R35 10 OO0 OHMS
4Ll .. ... .. ..HF TRANSR

+ -
arl/7

4CHI.. ...
4CH2 ... ..
4CH3.. ...
4CH4.. ...
4CHS. .. ..
4CH6. .. ..
4CH7....
4CHS8 . . ..

4XTALI . ..






OUTPUT AMP.

W3

4L2 N
4L3} BAND-PASS TRANSR

4L 4.. ANODE TUNING COIL
4L5 ANODE TUNING COIL
4L6 ANODE TUNINGCOIL

4L7 ... ....OUTPUT COIL.

4J1/6

-tI: 6 o

- | =
arl/s| 49%

i

4R3| . .22000 OHMS
4R32 ........56 OHMS .
4R33.... j2.000 OHMS
4R34 .... 0000 OHMS
4R35 10 OO0 OHMS
4Ll .. ... ....HF TRANSR

o 0 o o

a7 | V7T 44
ACHI.. ... ... 1350 pH
4CH2 ...... ... .. -330 #H
4CH3.......... 330uH
4CH4.. ... .. ... 62 pH
4CHS........... I3 wH
4CH6............ I3 »H
4CH7........... 13 wH
4CH8 ... .. ... .. 13 ¢H

4XTALY....... 4-86MC/s

Vi CV 136
42 .. ... cviis
av3............. Cvi3e
Ve .. . ..., CVIi36
4V5............ CvV3io
4v6........... .CV 222

4Pl ... .8-PAIRTEST PLUG
4P2 ........ 2 PIN PLUG

4J1....... 8 PIN SOCKET
4J2 ... .COAXIAL SOCKET

CIRCUIT DIAGRAM OF TRANSMITTER UNIT (showing Test Points)

FIG. 26.

L 4






TYPICAL VALVE VOLTAGES & CURRENTS OF TRANSMITTERS

€ CURRENTS VOLTAGES (TO CHASSIS) | SUSPECTED COMPONENTS IF VOLTACE INCORRECT
VALY TN | crip current |SOTEN O S ARENTS | sUpaLy | ANODE [SCREEN ANODE SCREEN
4V | 4PI/t |30MATO weo?; 256 V| 220V | 125 V 4C4 ¢ 4RS « 4L 4C3 « 4R4
A.<N 4Pif2 ]'30MATO I'OMA 255V | 230V | ooV 4RIl +4CI3+4L2 4C7+ 4R6 * 4R3I+ 4CHI
4\/3 | 4ri/3s |30MATOI-OMA _— 255V | 230V | 10OV 4RIl + 4Cl13 4L2 aLl
4V4 | 4rijs |-30MATO cOMA 255V | 19sv | 162V aciLh JacHs 4C20 « 4R16
A.<m 4PI[s |- 1OMA TO -SOMA 255V 235V | 135V |4CH5+4R29 «4R30+ 4L5 | 4C36+ 4C26« 4R21¢4RIS5
A.<@ 4PIf6 | IOMA TO-50MA 225V 220V | 1oV 4C32 +4CHB + 4C36 anuumwmumw.u.mxuo
A\/6 | 4Pif1 |1OMATO -5OMA 225V | 220v | 1oV

avs 8.4ve| 4Pifs 070 MA _

N.B. VOLTACES ARE MEASURED WITH A 1,000 OHM PER VOLT METER| VARIATIONS OF ¥209% ARE NOT NECESSARILY

INDICATIVE OF FAULT CONDITIONS




NO MODULATION

LOW OR NO OUTPUT

/. CHECK VALVES 2V3.2v4
2.CHECK CONTINUITY OF
WINDINGS ON TRANS-

FORMER 2T73.

3. CHECK CONDENSER 2C8

FOR SHORT CIRCUIT

CHECK IF R
OPERATING

ECEIVER IS
NORMALLY

{F CORRECT READ OFF TO RIGHT ——{>
IF NOT CORRECT READ OFF TO LEFT<}—

NOTES

I. IF THE TRANSMITTER & RECEIVER UNITS ARE

REMOVED FROM THE CHASSIS ASSEMBLY FOR
TESTING, THEY MUST BE RECOUPLED TO THE

CHANNEL-CHANGE MECHANISM. IN THE MANNER

DESCRIBED IN CHAP VII,
2. SUGGESTIONS FOR FAULT LOCATION ARE MADE

ON THE ASSUMPTION THAT CIRCUIT ALIGNMENT
IS CORRECT,

/. CHECK CRYSTALS

2. CHECK POWER CIRCUITS

3. CHECK FIRSY STAGES,
3vii 3v2,.IN RECEIVER,

CHECK GRID CURRENT
READINGS OF VALVES 4v2,
4V3, AT POINTS 4PIf2.4PI[3

TEMPORARILY REMOVE
OPERATING CRYSTAL FROM
RECEIVER UNIT & NOTE IF
INDICATIONS FALL AT

POINTS 4P1/2 & 4PIf3

1t indication does not fall

CHECK GRID CURRENT
READING OF VALVE 4v4
AT POINT 4Pif4

CHECK GRID CURRENT
READING OF VALVE 4vi
AT POINT 4P/

CHECK GRID CURRENT
READING OF VALVE 4V5
AT POINT 4PI/S

It indication falls

/. CHECK PLUG & SOCKET
CONNECTION 3J4, 4P2

2. CHECK SECONDARY

WINDING OF, & WIRING
TO COIL 3L2 IN RECEIVER

/. CHECK VALVES 4v2,4V3

2. MAKE D.C. CHECK OF
CIRCUITS ASSOCIATED
WITH VALVES 4V2,4V3

/. CHECK VALVE 4V4 & 4V5

2. CHECK VOLTAGE AT
POINT W3

3. CHECK CIRCUIT ASSOC-
IATED WITH VALVES

/. CHECK GRID CURRENT
READINGS OF VALVE
4V6 AT POINTS 4P1/6 &
4PIf7.

2. CHECK CURRENT AT 4PiB

/. CHECK VALVE 4vI.

3.CHECK TUNING OF
TRANSFORMER 4L.1.

WITH VALVE 4v!i.

2.CHECK CRYSTAL 4XTAL |

4. MAKE D.C.CHECK OFf
_ CIRCUIT ASSOCIATED

/. CHECK VALVE 4V4

2. CHECK GRID CIRCUIT .
OF VALVE 4v4 .

3. CHECK ANODE CIRCYIT
OF VALVE 4V2 & 4V3|

/. CHECK VALVES 4V5 &4V6
2. MAKE D.C.CHECK OF -
ASSOCIATED CIRCUIT.

FAULT LOCATION CHART FOR TRANSMITTER UNIT

FIG. 23.



TYPICAL VALVE VOLTAGES & CURRENTS OF TRANSMITTERS

€ CURRENTS VOLTAGES (TO CHASSIS) | SUSPECTED COMPONENTS IF VOLTACE INCORRECT
VALY TN | crip current |SOTEN O S ARENTS | sUpaLy | ANODE [SCREEN ANODE SCREEN
4V | 4PI/t |30MATO weo?; 256 V| 220V | 125 V 4C4 ¢ 4RS « 4L 4C3 « 4R4
A.<N 4Pif2 ]'30MATO I'OMA 255V | 230V | ooV 4RIl +4CI3+4L2 4C7+ 4R6 * 4R3I+ 4CHI
4\/3 | 4ri/3s |30MATOI-OMA _— 255V | 230V | 10OV 4RIl + 4Cl13 4L2 aLl
4V4 | 4rijs |-30MATO cOMA 255V | 19sv | 162V aciLh JacHs 4C20 « 4R16
A.<m 4PI[s |- 1OMA TO -SOMA 255V 235V | 135V |4CH5+4R29 «4R30+ 4L5 | 4C36+ 4C26« 4R21¢4RIS5
A.<@ 4PIf6 | IOMA TO-50MA 225V 220V | 1oV 4C32 +4CHB + 4C36 anuumwmumw.u.mxuo
A\/6 | 4Pif1 |1OMATO -5OMA 225V | 220v | 1oV

avs 8.4ve| 4Pifs 070 MA _

N.B. VOLTACES ARE MEASURED WITH A 1,000 OHM PER VOLT METER| VARIATIONS OF ¥209% ARE NOT NECESSARILY

INDICATIVE OF FAULT CONDITIONS




TYPICAL VALVE VOLTAGES & CURRENTS OF RECEIVING SYSTEM

SUSPECTED COMPONENTS

VI SCREEN & CHASSIS 135V IR25 « IR3 +[CS .M .M
| ANODE - € CHASSIS| 185V R4 « IC6 « w
I = =
V2 SCREEN €& CHASSIS 135V IR6 «IR26 « [CIO w | S
AN € CHASSIS 18sV IR7 « ICI3 R 5
jus | z
| CATHQDE & CHASSIS 2-2V ICl4 « IR8 > m M
.| V3 | sCrReeN & cHassis | 200v IR9 « ICIS < | g o
ANODE £ CHASSIS 210V IRIO « ICI6 w | & &
” - (&
V6 CATHODE £ CHASSIS| 80V X | [IR20« [C27- IC32 » |C36 2 Z
ANODE € CHASSIS| 140V % IR2l » IC29 g =
w w
CATHQDE & CHASSIS [-ov 2R2 x | S S
2V | | sCREEN & cHassis|  2sv 2R5 « 2C3 o |l | &
ANODE £ CHAssIs| 20v 2R6  2R7 » 2C4 L < | ¥ -
- I =
CATHQDE € CHASSIS |  [0-5V 2RIl « 2RI2 « 2C7 a |z z Z
2V 2 | SCREEN €! CHAssIS 250V 272 o @ 4 a
ANODE & ' CHASSIS | 250V 212 2| & | W
g ! O (]
CATHADE € CHAsSIS | 40V 3R3 « 3C6 o |la | @
3V| | scREEGN & CHassis | 270v 3RI « 3C2 = m, w
ANODE & CHASSIS| 270V 3Rl - 3C2 + 3LI U | v =
CATHQDE § CHASSIS [ 40V 3RI9 « 3CI2 3 | -3
3V/2 | scregN & cHassis 270V 3R4 - 3CIO MA. | MA 3P/l
ANODE & CHAsSIS| 270v 3R4 + 3CIO » 3L2 & | o
; W
CATHQDE €& CHASSIS ISV 3R20 . 3C20 > @ | -6 6
w<w SCRE@N £ CHASSIS 175V 3R21 « 3C41 O | val Ma 3PIf2
ANODE £ CHASSIS | 270V 3R7+3CI6 « 3L5 , @ S B
SCRE§N € CHASSIS 220V 3RI1 » 3C46 « 3C23
3V4 e 2 GRID DRIVE CURRENT
>zo,_, . € CHAsSIS 230V 3C26 ¢« IRl « iCl « ILI MEASURED BY AN
w<m SCRE € CHASSIS IsOV 3RI3 « 3RI6 ¢ 3C30 O-IFOM.A.,,75 OHM
ANO € CHASSIS 200V 3RI4 « 3R17 « 3C29 METER.

METER,

_ %NO SIGNAL CONDITION
N.B. THESE VOUTACES ARE MEASURED WITH A 1,000 OHM PER VOLT

RIATIONS OF * 20% ARE NOT NECESSARILY
INDICATIVE: OF FAULT CONDITIONS. - B

fﬁ
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DETECTOR [1v4 | | Lit24 squetc 13 o
~ IR 28 n23$
TR R o - e,
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c2== c'b.t":_‘ == T2= 0|17 § %29 c28 [c26 {c3slF20 Icz7 Icszlcss |c |
T & rd ) 1 IC =
4 : s T .
i “1c30 H{Ficsi J

. Transformer2T2ls su?ucd in two types,one marked with a yellow spot

and the otherunmarked. if the unmarked typeisinstaliedin an equipment
or supplied ds a replacement,transformer connections are terminated
as shown in this diagram. If the marked type is supplied, connections are
terminated asillustrated in Fig.34
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