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FOREWORD

STR.9-X, STR9-X.I, STR.9-X.2 and STRS-X.3.
AIRCRAFET RADIO COMMUNICATION
EQUIPMENTS Iy

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

ranges as follows:— s

STRO-X ... .. |I5-145 Mcjs.
STROX.I ... ... 112142 Mcjs.
STRO-X.2 ... .. 100-125 Mc/s. .
STR.9-X3 ... .. 1245-156 Mcjs. L

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.5-X is a very high frequency receiving
and transmitting equipment intanded for operation
in aircraft. Apparatus used in its construction is of
miniature design and is compactly incorporatad In
two individual units, comprising 2 main assembly
and a control unit. The total weight is 253 1k,

FREQUENCY, SERVICE AND METHOQD
OF OPERATION

Tan frequencies are avaflable for transmission
and reception within a range of 115 to 145 Mejs
These frequencies are crystal centroiled 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 ansther,

The equipment is intended for telephonic com-
munication and is provided with a remate conteal
system.

it has a maximum range of approximarely 100
nautical miles when used for communication te
ground by aircraft flying =t [0,000 feer, and 2
maximum air to air range of 200 miles,

AERIAL

A single vertical asrial only is reguired for the
operation of both transmitter and receiver. A
matching unit is used for coupling the equipment
to the antenpa.

POWER CUTPUT AND
POWER SUPPLIES

The power output delivered to the aerial is
approximately 4 warts. The equipment is designed
to operate on 2 nominal voltage of 26 volts, and
the total power input does not sxceed [B) watts
for receiving or 210 watts for transmitting.

All valve heaters are fed from the alrcraft bartery
viz a carbon pile regulater. 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,

YALVES

21 vzives of 7 different types ars used.

DESCRIPTION OF EQUIPMENT

The STR.S-X congists of two assemblies a8
follows fwm

PMain Assembly

This consists of a main chassis housing five Inter-
connected units. These units are so designed that
they may be readily remeoved 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 dizl 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 5,848 to7.515.5 ke/s., is incorporated in the
squipment as the source of excitation. It centrols
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 M.T. supslies.

Crystals used in the osclllator have fundamental
frequencies iower than the final output frequencies
of the equipment, which zre achieved by harmonic
generation,

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

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

Receiver

The receiver unit incorparates two principal
circuits. One consists of an oscillator-harmonic
generator chain and the other 2 recsiver input
circuit,
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INTRODUCTION

The oscillatar and harmenic generator chain
comprises a crystal controlled oscillator-trebler
stage, followed by an additional trebler stage and
a doubler 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 cireuit of
the second trebler stage, to provide an initial
frequency for application to the separate trans-
mitzer unit.  Accordingly, the oscillator cutput is
common to beth transmitter and receiver,

The receiver input circult consists of an R.F.
stage with two tuned sub-circults and a frequency
changer stage. Coupling from the frequency
changer to the separate LF. amplifying unit is via
2 coaxial link.

Both the harmenic 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
auxitiary osciilator, 2 balanced R.F. medulater,
a doubler, an amplifier, and an cutput stage.

The auxiliary oscillator is included te compensate
for the LF. frequency difference which occurs
between the final R.F, circuits of the transmitter
and the focal oscillator chain when the tatter is
used as 2 common exciting medium.

The auxiliary oscillator ocutpus s 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.

The anode ¢ircuits of the balanced R.F, modulator
stage are connected to & doubler valve which is in
turn foliowed by an ampiifier and a final cutpur
vaive. The penultimate stage is screen moduiated,
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 LF. amplifier stages
followed by a dicde detector circuit, a ** squelch ¥
or audio muting circuit and pezk noise limiter,
and an AV.C. amplifier,

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

The detector valve is of the double diode type
with delayed AV.C. and is connected to & Type
CV.138 wvalve operating in a squelch and nolse
limiting circuit.  AV.C. amplification is obtained
via a further type CV.138 vaive.

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, 2 telephone amplifier-
driver, and 2 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 modulater Is push-pull Class B using two
Type CV.133 valves transformer coupled to the anode
supply circuit of the transmitter output stage,
During reception the modulator is rendered
inaperative by introducing cathede 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
viz & reduction gear from the rotary transformer.
The gear has a ratio of 480 : |,



2.2

2.3

STATEMENT

GEMNERAL
Frequency Range
Frequency Stability

Power Consumption
Transmitting -
Receiving -

Audio Frequency

Response Characteristic

Transmitting :-

Recelving -

Altitude

Attitude

Temperature, Humidity

Chapter |

OF TYPICAL PERFORMANCE

STR.5-X STR.9-X.1 STR.9-X.2 STR.9-X.3
115145 Mcjs.  |12-142 Mefs.  100-125 Mcjs. 1245156 Mcfs,
4 0.019,.

210 wates s 7 b e
180 watts G 92 ju e

Within —4 db. to —10 db. at 300 ¢/s.
Within 0 db. to —4 db. at 3,000 ¢/s. lgemwe to output at
Within  0db.to —6db. ac 300 cfs. | 1,000 ¢/s.
Within  0db. to —8 db. at 3,000 ¢/s. J

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

The equipment is designed for continuous operation with the
rotary transformer maintained in 2 horizontal position. it will
operate in any other attitude, but for short pericds only.

The equipment is suitable for use under tropical corditions.

TRANSMITTER CHARACTERISTICS

R.F. Output Power

Percentage Modulation
and Harmonic Content

Noise Level

Nominal 5 watts into a 45-chm line.

Carrier may be modulated up to 100%. The harmonic content is
not greater than 13% at 809 modulatien,

At least 40 ¢b. below the level corresponding to 1009, modulation.

12



STATEMENT OF TYPICAL PERFORMANCE

3.0 RECEIVER CHARACTERISTICS

31 Bensitivity :
The muting will be removed by 2 carrier input of not mare than 104V,

3.2 Audio Cutput The equipment is capable of delivering a total of |50 mW into three
palrs of telephones. This is achieved at an Input level 6 db above
the knee of the av.c. with the carrier modulated by 1,000 ¢fs. to
2 depth of 70%.

3.3 Signal-to-MNoise Ratio

The §/N ratio is not less than [0 db at an input level of 10xV
modulated by 1,000 cfs. to & depth of 309%.

3.4 intermediate Frequency :- 9.72 Mc/s.

3.5 LF. Bandwidth .
For 6 db. down:- Not less than £ 40 kefs.
For 40 db. down:-  Not more than -+ 140 ks,

3.6 Second Channel Suppression
Not less than 35 db.

3.7 Automatic Gain Control
Rise In input - 80 db. above 10uV,
Rise in QOutput - Not more than 3 db.

3.8 Audio Qutput :
impedance The equipment is designed to operate into an impedance of 50 to
[5C ohms.

40 WEIGHTS AND DIMENSIONS
Appreximate overall dimensions

in inches.
Weight  Height  Width Depth

Receiver Unit ... I ib, 1302, 5. 2.0 6.9
Transmitter Unit ... 2ib. 100z. 6.0 3.25 8.0
I.F. Amplifier Unjt ... flb, 120z. 29 2.9 10.75
Modutator Unit Fib, f20z. 28 EN| 57
Chassis containing channel-change mechanism, carbon

piie regulator and rotary transformer .., .. I&tb 1550z, 79 2.0 {8.0
Controf Unlt ... .. §50z. 3.7 2.2 2.8
Total weight, less cables .. ... 251b. Bom

13
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Chapter il

DETAILED DESCRIPTION

.0 DESCRIFTION OF EQUIPMENT

The STR.$-X incorporates the following:—

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

{b) Controi Unit,

2.0 DESCRIPTION OF UNITS

2.1 Main Chassis Assembly
(1} Chassis

(Plates [l and ill illustrate the chassis.)

{2} Construction

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

A smali compartment, situated on the right-
hand side of the chassis, houses the rotary
transformer. This compartment s 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 zpertures in the compartment permit
circulation of air through the transmitting and
receiving apparatus, and Its final expulsion via
a remaining fiiter.

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
1o the chassis are by means of 2 miniature Jenes
pattern plug and socket.

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

15

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 moduiater unit. The modulator unit
is situated above the regulator which is secured
to the chassis deck by retaining screws,

The LF. amplifier unic occupies the remaining
space on the shelf formed by the rotary trans-
former housing.

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

t ocated on the mechanism is 2 push-puil two-
position slide switch for checking receiver and
transmitter tuning.

interchangeable channel designation strips are
mounzed on top of the mechanism to enzble
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 siide
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 handie 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 cryszals If
the mechanism cover has besn removed.

Underneath the chassis deck in accessible
positions sre situated miscellanecus relays,
resistors and condensers,

The complete chassis is mounted on a tray
ficted with cup type shock absorbers and is
secured in position by knuried retaining nues.

(b} Front Panel Fittings
These zre shown on Plate Il and are

Controls

Pull o Tune (transmitter and receiver) switch,
Receiver Tuning Control {pre-set),

Transmitter Tuning Control (pre-set).

Muting Level Control (pre-set).



DETAILED

PLATE I

DESCRIPTION

MAIN CHASSIS (Less units)

Other Fittings
i2-pin plug for remote control circuit.
6-pin plug for external mic-telephone fitrings.
Aerial Plug.
Power Plug.
Crystals as required.
Channel-change mechanism,

(c) Electricai Description of the Chassis
(The circuit dlagram is given in Figs, 19 & 22
Eiectrically, the chassis serves as a distribu-

tion centre for supplies te the various units,

It also incorporates 5.Rel. !, the starting relay,
5Rel2, an H.T. switching relay and 5.Rel3, 2
combined aerial changeover and H.T. switching
relay, Rotary switch 533 is mounted at the
rear of the front panel on the chassis and, in
conjunction with contacts of 584, 385, 556,
electricaliy controls movement of the channel-
change mechanism, A full description of the
method of contral is given in Section Vi of this
chapter.

The carbon pile regulater 5.Reg.1 is connected
in the L.T. fine to maintain the supply at a
sensibly constant level.

Grid blas potentiometer 5RI o 5RS is con-
nected across the bias winding of the rotary
transformer and is suitably tepped to permit
application of different bias voitages to the
transmitter and receiver circuits.

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

starting and channel-change circuits to the
remote point and 2 6-pin plug, 5P8, provides
connection for the externsl microphone,
telephone and ** Press to Talk ' circuits.

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

(1) Receiver Unit
(Plates IV and V illustrate the unit,)

(a) Construction

The Receiver Unit consists of 2 light frame-
work upon which are mounted an asciliator-
trebler stage, a trebier 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 framework and are secured in position
by spring ivaded screening cans. On elther
side of the valves, and supported by meta
screens, are two banks of miscellaneous re-
sistors and condensers. At one end of the
valve platform are situated terminal points to
permit attachment of a meter for the purpose
of measuring grid currents of varlous vaives
and Immediately beneath the platform are the
circuit inductances together with thelr asso-
ciated inductance trimmers,

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




DETAILED DESCRIPTION

PLATE IV

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 aerizl change-over reiay and the LE.
stages via piug terminated coaxial cables. A
miniature piug and socket is also used for con-
nection of the osciflatory 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 recelver unit may be divided into
two circuits as follows —

(i) The oscillator and harmonic generator
circuit.

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

Both of these circuits are described befow —

(i) The oscillator and harmonic generator
circuit

The osciliater and harmonic generator circuit

incorporating vaives 3VI, 3V2, 3V3, consists

of  crystal controlled osciltator followed by 2

series of frequency multiplier stages. The

purpose of this circuit is to provide an input

17

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

The crystal osciilator comprises valve 3VI
with an ancde Inductance 3L1 and associsted
resistors and condensers. Ten crystals are
avatlable in the osciliator, and any cne may be
brought in operation by slide bar contacts
which are remotely controlied. These slide
bar contacts (5S7A to 3870) are parc of the
charnel-change mechanism which also adjusts
circuit tuning by means of a ganged condenser
assembly 3C7-13-21-35-33,

Positive feedback for the oscillazor is obtained
by connecting the cathode of 3VI to 2 point
between condensers 3CS and 3Cé, the D.C
path for the cathode being obtained through a
high frequency choke 3 H.F.C.1 and resistor
3R3. The osciliater is self biassing but resistor
3R3 is included In the cathode circuit to limit
anode and screen current when the crystals are
short circuited or open circuited by contacts
5S7A to 587D

A trimming condenser 3C8 Is included across
the tuned ancde circuit and Is designed to limit
the range of the osclilator to that required.
The oscillator anode circuit is tuned to three
times the crystal frequency by section 3C7 of
the five-gang condenser assembiy, 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 s capacitively
coupled to the grid of valve 3V2, Type CVi36,
via condenser 3C4, an R.F signal, operating
at three times the sefected crystal frequency, is
applied to this valve, A metering point
3P1/] is provided for the purpose of checking
the grid current of valve 3VZ

The anode circuit of valve 3YZ comprising
inductance 3L2 and essoclated 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 WNIT (Ungerside view)



DETAILED DESCRIPTION
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Fig. 2. BLOCK DIAGRAM OF RECEIVER UNIT

Also, the anode of valve 3VY2 is capacitively
coupled in the grid of valve 3V3, Type CV.[38,
via condenser 3CI8, and inductively coupled
te the grid circuits of the balanced modulator
stage in thetransmitter. (It is not proposed to
foliow any sequence of transmitter ocperation
at this stage since a fuil explanation of the sub-
ject is given in Section (Il.)

The grid of valve 3V3 is provided with a grid
metering point 3Pi/2 and the anode circuit,
consisting of inductance 3i3 and eassociated
condensers 3C17, 21 and 22, is tuned to twice
the grid input frequency by section 3C21 of the
ganged condenser assembly. The frequency
of the signal appearing in the anode circult 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 circujt of valve 3V3, via condenser
3C47, and the input circult 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.

{ity The receiver R.F. and frequency chang-
ing circuit

The incoming frequencies which the receiver
will zccept 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 oscillater and is
selected by the channel-change mechanism, a
frequency of 125.28 Me/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,

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.Rel3 and coaxial
cable, to the tuned input circuit comprising
inductance 315 and condensers 3(C32, 33 and
34, A resulting voitage is applied via a con-
denser 3C3{ to the grid circuit of the R.F,
valve 3VY5, 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 controllad
by the commen 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 1R14 in the LF. amplifying
unit.  After mixing has been effeczed, the re-
sultant output of the frequency changer valve
is fed via 2 coaxial cable and at the LF fre-
guency of 9.72 Mcje. to the first LF. transformer
[Tl in the separate LF. amplifying unic. lts
subseguent ampiificaticn and rectification s
described in Section IV of this chapter,

PLATE VI

TRANSMITTING UNIT (Front view}



DETAILED DESCRIPTION

(11} Transmitter Unit
{Plates VI and Vil iliustrate the unit.)

{¢) Construction

The transmitter unit is of a somewhat similar
general construction to the receiver unit, and
consists of 2 light framework containing an
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 2
small piatform incerporated in the framework
construction.

On both sides of the valve platform are sheet
metal wings supperting various resistors and
condensers used in the circuit, A metering
point is provided at one end of the platform.

in the lower section of the framework is z
five-gang condenser, driven from the channel-
change mechznism on the front panel of the
main chassis, The condenser shaft Is attached
to the mechanism via flexible couplings, and
air dielectric trimmers are incorporated in
each section of the gang.

Connection to the main chassis is made via
2 minfature jones plug and socket and o the
aerial change-over relay 5.Rel? via 2 coaxial
plug-terminated cable. Plug and socket con-
taces are used to connect the transmitter to the
receiver unit.

MAIN CRYSTALS

PLATE VI

TRANSMITTER UNIT (Rear view)

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

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

The transmitter s designed to operate at
the same freguencies as the recelver and s

MAIN CRYSTAL
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controtled by an osciliatory circuit commaon to
both units. This osciflatory cireuit is incor-
porated in the receiver unitand is fully described
in Section (1) of this chapter.

[t Is aiso explained in Section (ll} that =
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 LF. 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.136 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 cscillator vaive 4V| is
coupled; via the tuned transformer 4L1, to the
push-pull connected screens of the balanced
R.F. modulator valves 4Y2, 4V3, and since a
frequency nine times that of the selected erystal
is already applied to the control grids of vaives
4Y2, 4VY3 from the receiver unit, “mixing ' s
effected.

Metering points 4Pi/l, 4P{/2 and 4P|/3 are
provided in the grid circuits of vaives 4V,
4V2 and 4V3 respectively.

A band pass coupling 4L2, 413, tuned by
sections 4CI5, 4Ci7 of a ganged condenser
assembly and condensers 4C14, 4C18, ensures
that the sum of the foregeing
frequencies (i.e. ninetimes the
freguency (of the selected PLATE Vill
crystal plus one half of the
I.LF. frequency) Is injected into
the grid circuit of valve 4V4
Type CV.136 which functions
as a doubler.

Accordingly the frequency
appearing in the anode circuit
of vaive 4V4 is eighteen times
that originally provided by
the seleécted crystal in the
receiver unit, pius the LF.
frequency of 9.72 Mcfs. and
the required frequency adjust-
ment has been achieved.

For example =

A crystal with a frequency of 6.56 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 doubier stage (valve
4v4) is 67.50 Mcfs. Therefore the output
frequency (transmitter operational frequency)
of the doubler stage is 135 Mo/s,

The anode circuic of vaive 4V4, tuned by
section 4C22 of the ganged condenser assembly
and trimming condenser 4CZ3, is coupled to
valve 4V5 via condenser 4C24. Valve 4V5
operates as an amplifier with a modulating
voitage applied to the sereen, via resistance
4R2!, 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
4V6, This valve is 2 Type QV.4l5 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-volc supply line of the rosary transformer.
Moduiation is further effectad in the anode and
sereen circuits of valve 4V6, via the modulation
eransformer 2T3 in the separate modulator unit.
The anode circuit of vaive 4V6, compriging
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 4Pi/8 is provided for the purpese of

AMPLIFYING UNIT (Generzl view)
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measuring the combined
screen  current  of  valve
4VE and znede and screen
currents of valve 4V4, A
point is also provided in
the screen circuit of vafve
4¥Y6 to enabie the current
to be measured during
adjustment for  correct
medulation conditions {by
variation of  resistance
4R35).

{IV) Amplifying Unit
{Plates VIII and X iilus-
“trate the unit.)

(¢) Construction

The LF. amplifying unit
consists of a small obleng
chassis mounting four LF.
transformers and six valves
above deck and miscelfaneous components
below.

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

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

Decoupling condensers used in the unit are
meounted in small metallic tubes projecting
sbove deck, thus ensuring a tow inductance
earth return and a clean general fayour

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
feave the unit in order to minimise interstage
reactance.

PLATE I1X

AMPLIFYING UNIT (Underside view)

{b) Circuit

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

Input to the LF. amgplifier is fed via a coaxial
cable from the frequency changer valve 3V4 in
the receiver unit at a frequency of 9.72 Me/s.
This input is applied, via the first L.F. trans-
former {T1, to the grid of valve 1V, Valve
EVI iz coupied to valve [V2 via the second LF.
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 1R2, 1C2 and [R5,
IC7. Bias is obtained via potentiometer 5R4,
5R6 located across the 50-voit 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 AV.C. voltage appiied ta the valves is
developed across resistors IRI3 and RIS

AVG LINE o

r 3 H i
! ! ] r — [
: v tv2 V3 [ 194 i 7 { V6 -
' 15T E 2ND Pl IR0 DETELTOR & i  SQUELCH ! ANC,
| LF. AMPLIFIER LF. AMPLIFIER i#. AMPLIFIER AV.C.DIODE STACE AMPLIFIER E
Y 3 ? ’
t A972 Mess ¥
4 i
e —— 5._-_._=. ______ : e m e ,
WS Vol Ivae i : V1 '
REINPUT | 1 FREQUENCY ! | MICROPHONE
VALYE {1 | CHANCER | [ AMPLIFIER |
,,,,,,,,,,, S |

Fig. 4, BLOCK DIAGRAM OF AMPLIFYING UNIT
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connected in the bias ling, a portion of this
voltage being fed via the filter iR14, 1C23 and
1C37 to the grid of the R.F. amplifier valve
V5 In the receiver unit. Te avoid a rise in
sereen voltage when the AV.C. commences to
concrol, the respective valve screens are fed
via potentiometers IR3, 1R25 and {R6, | R26,
connected across the H.T. line.

Yalve 1VZ Is coupled via transformer 1T3
to a high slope pentode valve | V3, Type CV.138,
which in turn feeds the diode detector valve
V4, Type CV.[140, through the medium of
transformer 1 T4, ~ Associated with the detector
circuit is a noise limiter and audio muting valve
V5 and an AV.C. amplifier vaive 1V6.

n the detector circuit condensers [Ci7,
{C20 and resistance IR form an LF. filter and
resistors IRIB, IR19, and 1R23 the diode load,
The load is coupled to the anode of valve V5,
Type CV.138

The cathode of valve 1V5 is connected to
condenser |C24 and resistance {RI§, via po-
tentiometer {R24 and resistance {R28. Poten-
tiometer |R24 serves as an cutput point for
application of the rectified signal to valve 2V|
in the separate modulator unit. The anode and
grid cireuits of valve 1V5 are linked by conden-
ser }C25; this link reduces the series impedance
of valve V5 to A.C. currents.

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

The cathode potentials of valves 1V4, 1V5 and
1Vé are dependent upon the voltage developed
across resistance |R20 which is connected to the
50-volt negative supply line. in turn the voltage
across resistance (R20 iz governed by the
current consumed in vaive |Vé and accordingly
by the grid bias applied to valve tVE from the
dlode load dlreuit.

Upon receipt of a signal a negative blas is
developed across the diode load and applied
o valve [V6 via resistor [R22 thereby reducing
the anode current of the valve and the voltage
drop across IR20.  As the voitage across resist-
ance [R20 becomes small the cacthodes of 1V4,
IV5 and V6 become increasingly negative and
consequently conduction is effected at the AV.C.
diode of valve 1V4 and at valve V5, Accord-
ingly the veoltage available for AV.C. is pro-
duced by the amplification of valve [Vé. Also
audio voltage appears across 1R24, 1R28.

The circuit of valve V3 is so arranged that
& large incoming noise peak will temporarily
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PLATE X

MODULATOR UNIT (General view)

render the ancde potential negative with
respect to cathode and, since the vaive under
these circumstancas will be non-conductive,
the noise wili not be applied to the audio
channel,

(V} Modulator Unit
~ (Plates X and X| ittustrate the unit.)

{a) Construction

The modulator unit is constructed in the form
of 2 small oblong chassis upon which are
meounted a microphone amplifier stage, 2 tele-
phene amplifier stage and an output stage,

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

Connection of the modulator unit to the LF,
and transmitter units is made via coaxial cable
and to the main chassis by means of a twelve-pin
miniature lones 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 2 microphone
amplifier, a driver-telephone amplifier and an
output stage are incerporated in the modulator
unit.

The microphone is connected via screened
cables ard terminals |1 and 12 in the unit to
the balanced input dreult of transformer 271,
A bridge circuit (s used to connect the
output of the LF, amplifier to the microphone
amplifier stage.

The output of transformer 2T1 is fed to valve
2V, the latter being resistance capacity coupled,
via condenser 2C3, to the grid of the telephone
amplifier and driver valve 2V2, Type CV.134.
Bias for valve 2V2 5 developed across the
cathode resistor 2R1| 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 ancde of valve 2V1 and the
cathade of valve 2V via resistance 2R9.

The ancde of valve 2V2 is coupled, via trans-
former 2T2, to the grid circuits of the module-
tor valves 2V3, 2V4, Type 6C4 operating in
push-pull. Telephone output Is taken from an
individual winding on transformer 272 via
terminal § 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
sutput transformer 273,

The secondary winding of 273 is series con-
nected in the supply line to the transmitter
output stages in the separate transmitter unit
via a screened line. Accordingly, modulated
HM.T. voltage is fed to the transmitter output
stages.
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PLATE X!

MODULATOR UMNIT {Underside view}

(Vi) Motor Generator

{Plates XIl and X illustrate the rotary
transformer and the circuit diagram is given in
Fig. 6.)

{d) Construction

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

le is mounted on a shest metal base under-
neath which is located 2 scre ned compartment
housing the filter circuits, The compartment
has a detachable cover to permit access to the
filters as reguired.

Situated at one end of the rotary transformer
for cooling purposes, is 2 muiti-bladed fan
enclosed by 2 cylindrical shieid. The shieid
is removabie and 1s desighed to engage with an
air intake channel in the main chassis.

JRPRUSTS 3.

£ oavs f Loave
sl AMBLIFIER  pe=pemd  POWER
b : i AMPLIFIER ’

Fig. 5. BLOCK DIAGRAM OF MODULATOR UNIT
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PLATE XH

DESCRIPTION

ROTARY TRANSFORMER (General view)

Ontheremaining end ofthe 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 & low speed and without appre-
cizbly zffecting the loading. The ratic of the

_ gearing used is 480 : 1, this large reduction being
mainly achieved by a cam actuated pawl and
ratchet wheel mechanism.

In effect the cam is sttached to the main
shaft of the rotary transformer and Is arranged to
contact a paw! at sach revolution of the shaft.
When contacted, the pawl recsives an upward
thrust and, since it is engaged with z 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 reiease the
paw! from contact with the cam as required.

Electrically the rotary transformer is of
'standard design and is intended to operate ona
nominal input voltage of 26 volts. It has twao
secondary windings, one being for the 250-volz
H.T. supply and the other the 50-volt grid bias

supply.

(Vll) €hannel-Change Mechanism

{Plate XIV lilustrates the channel-change
mechanism and Figs. 7 and 8 the principles of
operation,)
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{g) Construction

The channej-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 recelver unit.

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

(iil) Set the ganged tuning condenser assembly
In the receiver unit to Its correct relative
position for a given freguency.

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 rmechanism consists of rten spring-
returned metal siides mounted in a framework
and actuated horizontally by roliers (mounted
on the driving spindle assembly} which engage
with levers attached to the siides.

The driving spindie assembly is rotated by
the means indicated under VI, and lts angular
stopping positions, corresponding to the opers-

SC4 . ... ... OSMFD SCHI.....o 45
SCS.. 05 MFD SCHZ .. ....... af s M
5CH.. .. ... ... Q1MFD SCHI . ... ... | 1350pH
SCT.. ..., .....O1MFD SCH& ..., 1350uH
SCI......... .. 220 PFD
5C12. ..., ... 220FFD
SCIT ... .. L 220 PFD
SCI4. . . 2EOPFD
SCIS. .. 220 PFD 51 . 250ma
SCl6. ... .. 750 me

220 PFD SF2

Fig, 6. CIRCUIT DIAGRAM OF ROTARY TRANSFORMER
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PLATE XKl

ROTARY TRANSFORMER (Fifter Compartmentand Reduction

Gear)

tion of particular slides, is determined by the
setting of the switch In the remote controf box.

Each slide is responsible for selecting one
preset frequency, and is moved into its setting
position {extreme left} by its appropriate rolier
and lever mechanism, and is retained there unti
2 different frequency is selected by remote
control:

An aperture (see Fig, 7)
permits each slide to move
freely in 2 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 2 bank of ten cams (see
Fig, B8), each cam being
free to take up a different
refative position on the
shaft to any other unjess
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 o engage with
the appropriate cams on
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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
inicially set up in a different relative position to
the condenser vanes, the condenser shafts wifl
maove to different positions as the slides are
individually actuzred,

Each siide carries a striker which operares its
own crystal switch forming part of a bank of
switches mounted Immediately above the
siides, thus bringing the appropriate crystaf
into circuit when a slide is operated.

For initial setting up purposes the slides may
be manuzlly 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 dupiicate sockets
for the different types of crystai} and a push-
puil slide switch for cuning the transmitter and
recelver during frequency alignment,

{0} Electrical Cireuit

{The circuit diagram is given in Fig. $.)

As explained in the previous sub-section, the
mecharnical slides used in the channel-change
apparatus are operated by roliers jocated an a
bank of compesition discs driven by the rotary
transformer. The mechanical principles of the
reduction gear used in the drive are detalled in
Section (VI) of this chapter and need no further
explanazion here. It is, however, necessary
to explain the control mechanism responsibie
for starting and stopping the drive from the
remote point.

PLATE Xiv

CHANNEL-CHANGE MECHANISM



TYPICAL OPERATION SEQUENCE

FOR POSITIONING OF CHANNEL SPRING LOADED
MCVABLE PLATES ON SELECTOR LOCATING
CANGED CONDENSER SLIDE "FINGER"

ASSEMBLIES

e PEERIBLE
COURLING

LCHANNEL NOT IN USE
{CHANNEL SELECTOR

SLIDE AT REST) DRIVE-STATIONARY

CAM,SET IN COURSE OF PREVIOUS
TUNING TO FIXED RELATIVE
POSITION WITH RESPECT TO
CONDENSER ASSEMBLY

2.OHANNEL CHOSEN FROM
REMOTE POINT
CHANMEL SELECTOR SLIDE
MOVING IN A LEFT HAND
CIRECTION DUE 72
THRUST FROM ROLLER
O LEVER

DRIVE ROTATING

1N CLOCKWISE
DIRECTICN OPERATED
BY DRIVE MECHANISM

PRELIMINARY MOVEMENT OF SHA
AND CONDENSER VANES DUE TO
LOCATION OF CAM WITHIN SLOT IN
SLIDE

IOPERATION
COMPLETED
CHANNEL SELECTOR |
SLIDE HELD IN EXTREME
LEFT HAND POSITION BY

ROLLER ANDLEVER DRIVE HALTED

CONDENSER SHAFT AND VANES LOCKED
N 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
secticn of switeh 651, 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 15 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
4P| in the control unit are shaort circulted,
causing relay 5.Rell in the main chassis assem-
bly to close and start up the equipment.

Simultaneously, the <ireult is completed to
the magnet coil in the clutch mechanism of the
rotary transformer reduction gear viz switch
651 and terminal 3 on plug P! in the control
unit, fixed contact A and the rotary arm and
wiper blade of switch 553 and the closed con-
tacts of the manually operated switch 536 (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 aperated by 10 evenly spaced
segments on two of the discs are two sets of
contacts 554 and 555, 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 contace
points are connected to the supply ling, via
switch 651 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 disconnectad by virtue of the position
of switch 651, i.e. in this case, dus to the
contact connected te 4 (of 6P} being open,
the current will be broken and the motor will
disengage. The timing of the break contacts
{555)issoarranged thata positive halt of the discs
in correct relation to the position of the slides
in the channel-change mechanism is obtained.

KNURLED
LOCKING
WHEE

TUNING
WHEEL

TARERED
SLEEVES

SPLINED
SHAFT CAMS

Fig. 8. CAM LOCKING DEVICE

As previousty explained. contacts 554 are
mechanically operated by a segmented disg,
but it should be noted that these contacts are
only used for local operation of the channel-
change mechanisin.

For example, when, during normal service,
2 channel-change slide has been driven to the
operated position it may be electrically
““homed "' by moving the manual switch 586
to TUNE {i.e. connecting the magnet coll to
switching contacts 554}, This switch completes’
the magnet coif circuit via contacts 554 which
are automatically re-opened when the slide
returns to the nen-operating condition.

2.2 Control Unit

Censtruction

The control unit consists of a small black-
finished aluminium-alioy box containing 2 min-
tature rotary switch for starting up the equipment
and for simuftanecusly selecting the required
frequency.

The switch shaft carries a dial made up of 2
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 jettersona
black ground. Whenilluminated

E el erumon
N H REDUCT O
MECHANS

|
|]

Xz

&
i

-

I | L
RO +‘,‘ A Y
v PRl i
ey
. An
?1 b imrens
'[ | i

ROTARY L,
TRANS, [T f

from behind, the letters will
showthe celour of the coloured
back disc. Internal lighting is
T provided by means of a minia-

: turescrew lamp which is carried

D 4// in a removable holder having 2

[ ;s cofl-slotred head, This inserts
i ToTURING and withdraws at the left side

Fig. 9.
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DIAGRAM OF CHANNEL-CHANGE CIRCUITS

MEEHANISM N ) -
PR of the unit by z 90° rotation of
the famp holder.

The intensity of {llumination
of the dial Is controlied by means
of a dimmer knob operating
a potenttometer which gives
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Fig. 10, SIMPLIFIED DIAGRAM OF CONTROL TIRCUITS

a range from maximum to zero Iflumination.
The dial is covered by a detachable front plate
having a Perspex window which displaysthe seiect-
ed channel letter and one on either side of it
At the rear of the box is fitted a spare dial
with alternative channe! letzering, which can be
used o replace the dial normaliy fitted if desired.
Mounting centres for the unit are the same
as for the earlier four-channe! STR.9 equipments.
This is a useful featurewhen it is desired to replace
an existing STR.9 instaliation 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 circult of the starting refey S.Rel.l, in
the main chassis assembly, is connected to the L.T.
supply via switch 881 in the centrol unit when the
latzer is in any one of the ten frequency selection
positions. ¢t wiil be noted that zhe lamp and
potentiometer are In the starting lead circuit in
series with 5Rell, which itself is shunted by a
resistance 5RI3 in erder to pass enough current
for the controf-unit dial famp.

Cn the closing of the relay contacts, a secondary
field of the refay is series connacted in the supply
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line to the rotary cransformer. 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,

ln addition to connecting the supply to the motor
the reiay also places all valve heaters In ¢ireuls
via the carben regulator 5.Reg.t and resistance
5RY, 5R8. Simultanecusly the supply is connected
to the magnet coil of the channel-change mechanism
and to one side of relays 5.Rel.2 and 5.Rel3. The
circuits of both relays are simuitaneously 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.Rel2 and
5.Rel.3 and puts the equipment into the * transmit ™’
cendition,

On closing, refay 5.Rel.2 removes the H.T. from
the LF. and receiver circuits and applies it to the
modulator  and transmitter clreults.  Simule
tanecusly 5.Rel.3 applies H.T. to the modulator
circuit and changes over the aerial connections.
it also short circuits a high resistance 2R[0 in the
modutator unit, thus permitting valves 2V3, 2V4
to become operative.

The slide switch 581-2, when operated to its
first click position, connects the cathodes of vaives
Iv4, 1V6, in the LF. amplifier unit, to earth, via
resistance SRI2, and permits the receiver to be
locally tuned for " noise.”

4.C VALVES USED
{The filament circuit diagram is given in Fig. 11.)

The following table summarises the arrangement
of the stages and shows the vaives used -—

Type of
Unit Stage Yaive
Transmitter - Oscillator CVi3é
Balanced R.F. Modulator (1) CVi3g
Doubler CVi3e
Amplifier CV30e
Cutput CV4is
Receiver Unit Cscillator-Trebler CV1i3s
Trebler CV136
Doubler CViig
Frequency Changer Cv1i3g
R.F. Input cvise
Ampiifier Firse LF. Amplifier CV13l
Second LF, Amplifiar Cviil
Third |.F. Amplifier CV138
Diode Detactor CYi4d
MNoise Limizer and Quiput cvlag
AN.C, Amplifier Cviis
Modulator Microphonre Amplifier CVisl
Telephone Amplifier CYi36
Modulator (2) CVi33
Total number of valves used 21
Number of different types used 7
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Chapter i
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.
Accardingly, only general suggestions are incor-
porated in the foliowing chapter for the guidance
of those responsible for decisions regarding indi-
vidual layouts. All screened cables, the mounting
tray, antenna and matching unit, are normatly
supplied separately and are instalied by the aircraft
manufacturer, Cable lengths will vary according
to the type of alreraft to be fitted.

After unpacking the equipment from its transit
case and prior to instaliation it should be thoroughly
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 2
horizontai position and the location chosen should
be accessible to permit ease of inspection and
frequency setcing which will, in most cases, only
be effected when the zircraft Is on the ground.

Sufficient clearance must be left to enzble 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 zontrol unit, one from the mic-
telephone headset, and the other from the zerial.

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

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

3.0 INSTALLING THE CONTROL UNIT

{Control unit dimensions are given in Fig. [2.)

The contro} 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 maunting designed to
bolt directly to the airframe. No form of shock
abscrption 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 [eft for a cable
entry at the base of the unir, the actuzl amount
being dependent on the shape of the cable termina-
tion (l.e. ‘‘right angle™ or "straight ™ fitting).

Access should also be provided at the left of the
uniz 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 bending of the aircraft shouid be in good
condition.
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Chapter IV
INITIAL ADJUSTMENT

1.0 GENERAL
Lining up the STR.$-X after instailation 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 properiy. The
following is a general expianatory description of
the procedure involved, :

2.0 ADJUSTMENT OF R.F. CIRCUITS

Fig. 13 itlustrates the channel-change mechanism
with a siide withdrawn preparatory to adjustment.

TYPE 4046 CRYSTAL

2.1 General

The ten spot operationzl frequencies within
the possible range of 115 to 145 Mc/s. are selected
In such a manner that each frequency is separaced
from the others by at least [80 kefs. Each
crystal used should have 2 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 thelr holders,
care being taken to observe their correct relation
te control unit switching.

It will be seen that twin sets of crystal sockets
are provided on the crystal panel for crystals
having .[253" 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 1-10, and this
numbering is shown on 2 designation-strip-

SOCKETS FOR
TYPE 4046
CRYSTALS

HOTE: MIXED CRYSTAL TYPES
MAY BE USED [N ANY
0R EVERY POSITION.

o

SOCK) F
N DR

ARD EQUIVALENT
CRYSTALS

CHANNEL

CHANGING
SLiDES \
TRANSHMITTER
TUNIHG
HTROL

KNURLED .
LOCKING
BisCs

RECEIVER
TUNING
CONTROL

t

MUTING LEVEL CONTAOL

Fig. 13, CHANNEL-CHANGE MECHANISM {Slide withdrawn for alignmenz)
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INITIAL - ADJUSTMENT

meunting fitted above the crystal panel. The
mounting carries a reversible designation strip
lectered 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 lertering system
preferred.

The equipment is switched on by means of
the contrel unit. The slide releasing switch on
the channel-change mechanism is then with-
drawn in a right-hand direction 1o the extent of
its travel,

* The knurled locking discs on the transmirter
and regelver tuning contrels 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 551-2 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 condlition is cbtained the traps-
mitter may be tuned by puliing out the slide

switch to its fuil excent and varying the crans-
mitter tuning contral for maximum aerial output,
23 Indicated by a field strength meter placed in
the vicinity of the aircraft or an artificizl aeriaf
attached to the output circuit,

Return switch 551-2 1o the mid-position.

At the conclusion of these operations the stop
on the slide refeasing 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 secting all ten frequencies.
The slides should not be efecrrically operated
during adjustment in order to aveid the risk of
disturbing frequency settings.

VWhen all siides have been released the trans-
mitter and receiver tuning controls are {ocked by
tightening the inner knuried discs mounted
thereon. It is now safe for the slides to be
operated electricalty,

The MUTING LEVEL control is, within reasan,
set as reguired but should not be adjusted to
such an extent as to overcome the audic 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-
crafe 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-wDo not forca the inner knurled disc against the sma!l 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. fn the "* NORMAL "' pesition,
otherwise they may fail to release. If however this should happen, the siide 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 GEMERAL

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 V.

2.0 OPERATING

(Fig. 14 illustrates
the control unit.)

Cperation of the
STR.9-X is carried out
from the remote con-
trol urit.,

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

As the frequencies
are narmally pre-set
before flight it is only
necessary for the op-
erator to be aware of
their allocation with
regard to the channel
fetrers shown on the
contrel unit dial, |

When switched on,
the equipment is auto-
matically In the ' Re-
ceive "' condition, |t
is changed to the
“Transmit "' cendition
by manual operation of
a2 ‘“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 cain-
siotted lamp hoider 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
famp 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
Hlumination, and in the
reverse direction the
lamp can be dimmed
completely our,

Changing the Dial

if it is desired to use
the aiternative chan-
nel-lettering scheme K
to T, proceed as
follows e

Removaswitchknob.

Remove four screws
securing detach-
able frent 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 detzchabie front piate, the
two shorter screws must be used in the top fxings,
as the longer screws would foul the lamp

holder.




Chapter Vi
MAINTENANCE

i.0 GEMNERAL

The term ' iaintenance '’ is here used to denote
the day-te-day upkeep of the equipment by the
normal staff working on a routine basis. It does
not embrace the dlagnosis and clearance of faults
cther than the most simple ones. The more
serious faules are dealt with in 2 series of fault
charts.

“ Maintenance * of the equipment is therefore
considered to comprise the following i

{0) Checking the general functioning of the

equipment.

(b) Reducing chances of failure by regular

inspection and attention.

{c) Locating and clearing the simple faults,

including replzcement of valves.

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

2.0 FACILITIES NEEDED

2.1 Number of Personnel ,
Mo maintenance operation requires mere than
one man.

2.2 Space, Layout

For examination of and attention to the equip-
ment when removed from 1ts mounting, It would
be a convenience to have a bench with an approxi-
mate surface of 3ft. x 2ft. or larger.

2.3 Equipment

(1) Tools and Materials

| wme B-lnn. Screwdriver needed for releasing
dust cover catches,

f — 3.in, Screwdriver for general use,
| pair 6-in. Combination Pliers for generai use.
| Dusting Brush for general use.
Soft lint-free cloth for cleaning purposes.

{2) Test Gear

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

2.0 WORK TO BE CARRIED OUT
3.1 Regular Duties

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

5
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(c) Finally the equipment should be run up on
zif 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 assembiy 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,

&0

-

FILAMENT VOLTAGE ADJUSTING SCREW.
CLOCATED AT REAR LEFT HAND sSIDE OF
MAIN CHASSIS

Fiz. 15. CARBON PILE REGULATOR ADJUSTMENT




MAINTENANCE

(h) The generz! condition of the units is satls-
factery and that relay contacts show no
sign of burning,

() With an input of 27 volts check that 2
potentizl of 18.9 volts exists between paint
5P4]7 on the chassis assembly and earth.
if necessary vary the adjusting screw on the
carbon pile Fegulator for this candition.
(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 eguipment in the following
manner —

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

{b) The bonding of the instaliation should be
carefully examined.

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

3.2 Mandling of Fauits

From the viewpoint of maintenance faults may
be considered to fzll into three classes :—
{g) Failure of items externai to the units, j.e.
batrery supply, cables and cabie 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 iz recommended that fauits found in classes
(a) or (b} should be cleared by the maintenance
crew. Faults found in class {¢) should not be
repaired by the maintenance crew but the unit
in which the fault occurs should be replaced and
passed to 2 sultable crganization for repair.

40 WORKSHOP PROCEDURE

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

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

in carrying out the general examination the
following points should be attended toi—

Details of Brush Assemblies

{a) Blow out any dust and dirt.

(b) Examine valve pins for cleanliness,

¢) Examine brushes and commutators of rotary
converter,

(d} Examine channel-change reduction gear

(

)

mechanism,

(e} Examine channel-change slides and lever-

reiler mechanism.

(f} Examine flexible couplings on condenser

driving shafts,

(g) Check channel-change mechanism, by remote

switching, for smooth working.

) Look for broken wiring or joints and for

broken components.

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

{) Look for any signs of charring or overheating.

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

() Check that ail 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 zlisc 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 tetrachioride
appiled 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-grdering spares is given below.

Polish the commutators, If dirty, with fine glass.

paper, grade F or QQ: 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
bailraces Is not considered part of maintenance
routine, but rather of general overhaul, It may be
carried out either locally, or by the manufacturer,
ag convenient.

(h

t t
Circuit. Guzntity. l Size, Grade. Manufgcturer g
_ Drawing No.
input . 2 iy Morgan CM3H R.2585-4
Cutput No, | 2 l 3/16"x3/16" W M7 B.2589-3
Qutput No. 2 2 ‘ 3/16"x 316" oo IM7 B.25%1-4
KH]



Chapter Vil

EAULT LOCATION AND REPAIR

1.0 FAULT LOCATION

During service, faults of varying description are
fiable to oceur in any part of the equipment.

Since it is manifestly impossible to tabulate 2
complete list of causes of failure, a circult 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 difficuity in clearing the faults.

it may, under certain conditions, be necessary 1o
operate either the transmitter or receiver when
removed from the main chassis assembly. This
condition is likely to arise when access is required
to cerrain components. For this purpose exten-
sion leads suitzbly terminated with plugs and
sockers will De necessary to complete the con-
tinuity of the circuits. No attempt must be made
to align the equipment when the units are sperated
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, A&, etc. To identify
these points, and consequently the terminations or
junctions of a resistor or condenser for testing
purposas, it is necessary to count along the bank of
compenents, away from the identification letter,
until the number {and consequently the required
point) shown on the circuit dlagram is reached,

2.0 REPAIR

2.1 General

The following sections are intended to provide
guidance in the dismantiing and re-assembiy of
component . parts of the STR.9-X.  Such dis-
mantling may be necessitated by the gevelopment
of sericus faults in, or injury te, the eguipment,

Since faults or damage may occdr 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 considerabie amount of wiring in the equip-
ment Is insufated by Poly-vinyl-chioride slesving.
When making repairs to wiring coverad 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.
Clean and rapidly tin the wire termination.
Clean and tin the soldering tag or other
point to which the wire is to be attached.
Wrap the wire round the tag, or position the
wire as required and solder eas rapidiy as
possible to avoid conduction or excessive
heat.

Wait for the wire and soldering peint to
cool, then release the sleeving which will
tend to move towards the soldered joint f
the procedure has been correctly carried out.

(2)
()

(4)

5}

22 Workshop Facilities Needed

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

(2) Materials
Fine-grade glasspaper.
Carbon tetrachloride,
Rasin-cared solder.
Soft lint-free cloth.

23 Rermoving the Units from the main
_ chassis assemnbly

() Removing the rotary transformer

(Fig. 16 iliustrates the rotary transformer
removad from the chassis assembly.)

When the main chassis assembly has been
withdrawn from its dust cover the motor
enerator may be removed from the chassis
by reieasing four main retaining screws and the
flexible coupling on the channel-change mechan-
Ism driving shaft.
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Fig. 16,
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FAULT LOCATION

The retaining screws secure the rotary
transformer mounting plate to the thassis, They
are accessible from the right-hand side of the
assembiy 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 siightly to obrain free access to the
grub screws on the flexible coupling, a small
fever has been fitted on the circular case housing
the reduction gear. Pressure on this iever
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
fiiter 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 itseif may be cbtained
by the removal of four screws. These screws
retain a cover plate in position and are Indicated
by red paint.

Shouid it become necessary to make repairs
or adjustments to the reddction gear, it may
be exposed by the withdrawzl of the circular
cover plate. This plate Is retaiped in paosition
by two screws only.

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

{Fig. 16 iliustrates 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 finks
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 remocved
if required.

When re-assembling the two units they
should be c¢oupled rtogether before being
replaced in the chassis assembiy. 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 2 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.

(i) Removing the LF. amplifying unit
(Fig. 16 iltustrates 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 remaoval it is necessary to uncouple
the coaxial connections from the amplifier to the
modulator unit &nd 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 moduiator unit

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

The modulator unit s retained in position
by captive screws marked in the characteristic
manner,

When removing the unit the coaxial cable
from the receiver should be disconnecred
together with the [2-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 nezcessary to remove the
carbon pile regulster the operation may be
effected by disconnecting the associated wiring
and releasing two retaining screws, These
screws are accessible from the underside of the
chassls deck,

{vi) Removing the channel-change
mechanism

It is not intended that the channal-change
mechznism should be removed from the chassis
uniess complete raplacement becomes necessary,
since ih addition to the removal of various nuts
and screws, it is also necessary to unsoider
several electrical connections,

The mechanist 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 invelved:i—

(@) Twao wires soldared to terminals mountad
on & terminal board directly behind the
crystal panel of the mechanism.

() Tweo wires soldered to terminals on a
terminal strip located under the LF. dack
inside the rotary transformer compart-
ment of the main chassis,
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{¢) Ten wires soldered to terminals on the
ratary switch at the rear of the mech-
anism driving spindie,

if all these wires, nuts and scréws are removed,
the mechznism can be withdrawn complete,
after relsasing 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
cavering of the wires to run back.

In reficting the machanism (or a new one}, It
{s essential to re-align the ganged condenser
assemblies in correct relation to the tuning

controls in the manner described in sub-
section {H) of this chapter,
{vii) Remov¥ing the ganged condenser

assembly from the receiver unit

{(Piate XV lllustrates the ganged condenser
assembly removed from the receiver unit.)

Damage may necessitate the removal of the
ganged condenser assembly from the receiver
unit. This operation may be accamplished
after the unit has been detached from the
chassis assambiy, by unsoldering iaterconnect-
ing wires between the main body of the receiver
and the ganged condenser assembly, then

GANGED CONDENSER ASSEMBLY
(Removed from Receivar Unit)
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PLATE XVI

GANGED CONDENSER ASSEMBLY
(Remaved from Transmitter Unit}

releasing retaining screws at each end of the
sub-chassis. Four of these screws are located
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 assembiy, to re-align the
receiver clrouits.

{viii} Removing the panged 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 unsolderad,
Retaining screws securing the ganged condenser
to the front member of the transmitter chassis
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 tase
of the receiver, re-alignment of the transmicter
circuit is essential following removal of 2 ganged
condenser assembly,
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2.4 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
whee! may fail to rotate correctly and accordingly
the mechanism will cease to fumction. i this
trouble is suspected it wiil be necessary to obtain
access to the pawl wheel by first removing the
transformer from the chassis assembly then
detaching the circular cover piate from the
reduction gear mechanism.

When this condition has been obtained dis-
¢ngage the magnet armature from the socker,
place the thumb on the paw| wheel in such a
manner as to puli against the stroke of the pawi
and turn the armature spindie slowly, Observe
the stroke of the pawl|, which should travel
approximately one and one half 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

at the tip of the pawl spring as measured with 2
tensioning tool should be 30 to 40 grammes,
H 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 pawi engages correctly with the pawl wheel
teeth,

Finally lubricate the mechanism with anti-
freeze grease if necessary, set the socket and paw!
to the top of its siroke, fit the mechanism cover
and check that, when the pawl stop spring is
operated, it is pessible to turn the pawl wheel
forward by rotating the final drive spindie clock-
wise (as seen from the front}.

DETENT
SPRING

MACGNET
ARMATURE
Fig. I7. REDUCTION GEAR MECHANISM

40

DETENT
ANCHOR
PLATE

RELEASE
LEVER

3.0 CIRCUIT ALIGNMENT

3.1 General

When lining up the STR.9-X equipment it is
essentiai to commence with the LF. circuits,
foilow with the recelver 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 befow
those given in Section 4.0 of this chapter.

[t is necessary that the L.T. input voltage to the
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equipment should be correct (27 volts) during
zlignment, and that the H.T. voltage be checked
at test points, and the carbon pile regulator
adjusted for an |85-velt output. It ls also
advisable to ascertain before commencing any
re-alignment that pessible poor perfermance Is
not due to faulty valves or other components.

Since inductance trimming slugs in the equip-
ment are sealed on assembiy 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 refease 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. Puil out slide switch 551-2 to
its first click position. Remove the mic-telephone
cable socket from piug 5P§ on the front panel of
the chassis assembly and connect an cutput meter
to pins | and 4 on the plug. Set the output meter
for an impedance of 50 chms.

Release the four red-capped holding down
screws on the LF. Amplifying Unit and tilt the
unit in such a menner as o obtaln fres access to
its upper and fower surfaces for trimming pur-
poses. Set the volume control IR.24 on the unit
in a maximum clockwise position. Switch on
the equipment.

Cennect the output feads of a Marconi Signal
Generator Type TF144G (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 14 inches) in this and
ali following operations. Set the signal generater
for a frequency of 9.72 Mc/s. moduiated at 400 to
1,006 ¢/s. to a depth of 309,. The output of the
signal generator shouid be controlled in such a
manner as to maintain the recsiver output as
indicated by the output meter 2t 2 reasonable
level. [t 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
sransformer 1 T4, on the LF. 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.

Adiust the secondary of transformer 174, via
the associated trimmer {which is accessible from
the underside of the LF. amplifying unit chassis),
for maximum output as indicated by the output
meter.

I.F. Alignment
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Artach the output lead of the signal generator
to the anode of valve IV2 via a .DipF (350 volt
working) condenser. Adjust the trimmer on the
secondary winding of transformer | T3 for maxi-
mum output as [ndicated by the output meter.
(The trimmer is situated on the underside of the
amplifier chassis.)

Attach the outrput lead of the signal generatar
to the grid of valve V2, via the 0! condenser,
and tune the primary circuit of transformer iT3
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 1V, viathe .01 uF condenser,
and adjust the trimmer on the secondary winding
of transformer [T2 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 [VI and
trim the primary circuit of transformer 172 for
maximum output {via the trimmer located in the
top of the associated screening canj.

Remove the coaxial link between the amplifying
unit and the receiver unit and attach the output
lead of the signal generator, viathe .01 condenser,
between the centre and outer contacts of plug
[P}, Adjust the trimmer associated with second-
ary winding of transformer {71 for maximum
output (the trimmer Is accessibie from the
underside of the chassis). Replace the coaxial link.

Remove valve 3V4 from the recelver urlt and
attach the signal generator output leads, via the
O1uF 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 171,
in the I.F. amplifier unit, for maximum output as
indicated by the output meter,

Replace the siide switch to the “In " position
and check that a signal generator Input of not
greater than 800uV 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. (15 and 145 Mcjs. Accordingly,
crystals with frequencies of 58488 kejs. and
7,515.6 kejs. 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 chassls assembly.
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Remove the rozary transformer from its posi-
tien In the chassls assembly and electrically re-
connect it to the assembly via extension ieads,
This procedure will permit access to various
inductances in the receiver while carrying out
circult alignment, since apertures, suitably de-
signed to permit the insertion of a trimming
toof, are provided on the inpner wall of the
generator compartment

At the conclusion of the above operations set
the trimming slugs on inductances 3L1, 312, 313,
3L4 and 3L5, on the receiver unit, to mid-position,
f.e. symmetrical with relation to their respective
coils,

Connect an B to | mA meter viz extension leads
to meter point 3P/ in the receiver unit. Check
that the recelver 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 |G (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). Adiust crimming condenser 3C8 on
the receiving unit for maximum current as
indicated by the milllammetsr attached to point
3PI/L.

Depress the release lever on the slide releasing
switch permitting channel-change siide 10 to
it hom&.”

Withdraw siide | to the extent of its travel in
a left-hand direction. Turn the receiver tuning
contret in 2 maximum anti-clockwise direction
(i.e. for maximum capacity of the ganged con-
denser assembly). Vary the trimming siug on
inductance 3L1 for maximum current as indicated
by the milllammeter attached to point 3P/l
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 ifatter siide. The
procedure should be continued until no further
increase of current can be obtained on the milli-
ammeter when trimming with elther siide 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-
tlen indicated, i.e. che ganged condensers must be
in a position of minimum capacity while trimming
condenser 3CE at the upper end of the band, and
in a position of maximum capacity while trimming
" inductance 3L! at the lower end of the band,

When the above instructions have been carried
cut the alignment of the oscillator circuit may be
considerad as completed. Accordingly the miili-
ammeter should be attached, via its extension
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leads, to plug 3PI/2 and the alignment of the
eircuit associated with valve 3V2 commenced.

The procedure to be followed in this alignment
differs from that used for the osclllater circuit
anly so far as the capacitive and Inductive trimmers
requiring adjustment are comcerned. 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 312 at the
lower end of the range. Care must be taken, as
before, to place the receiver tuning contrel ina
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
assoclazed with valve 3V3 should be adjusteq.
For this purpose It is necessary to attach a Mar-
coni Type TFB01 Signal Generator (or equivalent)
between the centre and outer contacts of the
aerial plug 5PI0 (the generator output termina-
tion shouid be arranged for an impedance of
45 ohms), The generator shouid be tuned to the
testing frequencies in the manner described
below and the signal should be modulated to a
depth of 309, at a2 frequency between 400 and
1000 ¢/s. The output of the generator should be
controlied as required.

The siide switch 351-2 on the mechanism of the
STR.9-X should be pulled ocut te the first click
position and the volume control (1R24) on the
I.F. amplifier unit should be in 2 maximum
clockwise paosition.

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

When slide 10 has been withdrawn in the
raanner stated above adiust the signal generator
frequency control in the vicinity of 145 Mc/s. for
maximum receiver output as indicated by the
output meter. Adjust trimmer condensers 3C22,
3C34 and 3C36, on the recelver unit, in the order
given, for maximum output as indicated by the
cutput meter,

Then retrim condensers 3C22 and 3C36 in that
order for maximum cutput 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 |. Place the
receiver tuning control in 2 maximum anti-clock-
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wise direction {l.e. to a position of maximum
capacity). Vary the signal generator frequency
control at a frequency of approximately 115 Mc/s.
for maximum recelver cutput as indicated by the
cutput meter,

Adjust inductance trimming slugs 312, 3L5 and
3L4, in that order, for maximum recelver output
as indicated by the output meter, then retrim the
slugs on inductances 3L3 and 314 in the manner
dascriied for adjustment of the associated trim-
ming condensers. At the conclusion of the above
operation releass shide [, withdraw slide [0
and repcat the trimming procedure, for both
slides, until no additional cutput can be obtained
by adjustment of capacitive orirductive trimmers,
This operation concludes circuit trimming of the
receiver and it is merely necessary to seal the
inductance trimmers with a suitable compound
znd to check the recelver sensitivity in the manner
described in sub-section 4.3.

NOTE~The Muting Level control may require
re-adjustment when the equipment is re-instailed
in the aircraft if it is found that external engine ar
other interference is breaking through. Under these
circumstances, turn the control in an anti-clockwise
direction until satisfoctory 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
alighment, l.e. 115 and 145 Mc/s. and crystals with
frequencies of 5,848.8 ke/s. and 7,515.6 kefs. must
be inserted in crystal holders | and [0 respectively
on the front panel of the main chassis assembly.
Also, & crystal, with a frequency of 4.86 Mc/s,,
must be inserted in the crystal holder fitted to
the transmitter unit, Trimming condensers
4C 14, 4CI8, 4C23 and 4CI9 must be set to
a mid-capacity position and condenser 4C38
slightfy towards 2 position of minimum capacity.
Simiiarly, trimming slugs on inductances, 4L2,
413, 4L4 and 4L5 must be placed to mid-position
in rafation to their respective coils. Access
to the trimming condensers may be had via
the underside of the chassis assembly and to
the trimming siugs via the left-hand side of
the transmizter 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 cut when the
tuning control is in a maximum clockwise position.

When the above operations have besn com-
pleted, switch on the equipment, place the slide
reieasing switch in its extreme right-hand posi-
tion and manuzlly withdraw channel-change
slide 10 {rear slide) to the extent of its travel ina
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left-hand direction. Turn the receiver tuning
contrel in & fully clockwise direction, checking
that the receiver is tuning for maximum noise az
this point. Lock the receiver tuning contrsi,
Turn the transmitter tuning control in a clockwise
direction exactly to the 145 Mcfs. mark on its
dial,  Pull out the siide switch 55{.2 to the
full extent of its travel.

Connect an 0-f milliammeter, via flexible
leads and the socket provided, to plug 4Pi/2
where a current of approximately 700 pA should
be indicated, Repest 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 vaives 4V2 and 4V3 from the oscillator in the
separate Teceiver unit.

if doubt still exists as to the functioning of the
oscillator in the receiver, withdraw the 7.515.6
kefs. crystal from its holder, when the current
indicated at plugs 4P1/2 and 4P1/3 should fall
sharply. Replace the crystal.

When the above condition has been obrained
attach the O-1 miliiammeter via its flexible lead
te plug 4PI/1 in the transmitter, and commence
alignment of the auxiiiary oscillater (4VI).
With the transmitter in the operating condition,
adjust the trimming slug on transformer 4L1 for
maximum grid current as indicated by the
miiliammeter. If the slug has been previously
set and sealed with compound, care should be
taken when refeasing the seal and fresh com-
pound should be placed on the adjustable core.
Detune the circuit by turning the trimming stug
in an anti-ciockwise direction until the grid
current level is reduced by 109,

Attach the miiliammeter to plug 4P /4, via its
flexible leads, and adjust trimming condensers
4C14 and 4CIB for maximum current in the grid
circuit of valve 4Y4. During this, and subsequent
trimming adjustments, circuit alignment will be
greatly acceierated 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
sffects of interstage coupling. The short <ir-
cuiting operation may most easily be effected
with an insulated tool into the end of which a
metal top has been fitzed, the top being carefully
held acress the condenser during adjustments.
A small screwdriver may also be used for this
purpose but its use incurs a risk of short ciretiting
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
sut in 2 delicate manner to avoid risk of damaging
the condenser plates.
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Remove the milliammeter from plug 4P[/4
and attach it to plug 4P1/5. Short circuit con-
denser 4C29 in the manner previously described
(If this form of procedure has been 2dopted) 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
milllammeter. When this condition has been
obtained change the miiliammeter 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
allewance must be made for the capacitive effect
of the trimming tool, Such an allowance will, in
practice, be readlly assessed.) Remove the
milliammeter,

Connect a 50 ohm artificial aerial (of the lamp
load pattern) to plug 5Pi0, on the front panel of
the main chassis assembly, and tune condenser
4C38 for maximum aerlal output, Le. 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 channal-change slide 10 and manuslly
withdraw channel-change slide 1 in 2 maximum
feft-hand direction. Turn the transmitter tuning
control in an anti-clockwise direction exactly to
- the 115 Mcfs. mark.

"Attach the mifliammeter to piug 4P1/4 and,
short circulting the fixed and movable plates of
condensar 4C23, adjust the trimming slugs on
inductances 4L2 and 4L3 for maximum current as
indicated by the milliammetar,

Remove the milllammeter from plug 4P1/4
and connect it to plug 4P1/5. Short circuit the
fixed and movable plates of condenser 4C2% 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/é or
4P1/7, short circuit the fixed and movable plates
of condenser 4C38 in the manner previously
described and adjust the trimming sfug on in-
ductance 415 for maximum current as indicated
by the milliammeter.

If an Inductance testing tool ls available, l.e. &
piece of insulated rod with a copper insert at
one end and an iren dust insert at the cther, the
tuning of inductance 4L6 may be checked. For
this purpose it is necessary to first insert one end
of the toa! into the coll 4L6 then the other end,
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meanwhile watching the briliiance of the lamp in
the artificial aerial. The brilliance of the lamp
should diminish equally as either end of the tool is
inserted, [f the brilliance of the lamp incraases
when the end of the too! with the {ron dust insert
is placed in the ccil this indicates that added
inductance Is required and that it will be neces-
sary to close the ceil turns of 4L6 slightly to effect
tuning. If on the other hand the lamp increasas
in brilliznce when the end of the tool containing
the copper insert is placed in the coil, it will be
necessary to open the ceil turns slightly. lc
should be emphasised, however, that this opera-
tion is of an extremely delicate nature and should
not be undertaken unless the coll tuning is very
badly out, a condition which should only oceur
at rare Instances, since all coils are set for the
correct condition during the course of production.
Cwver 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-zdjust the coupling of inductance
417 for maximum aerlal output.

Repeat the procedure detailed in the foregoing
instructions for alignment at the 145 Mc/s. and
{15 Mcfs. points until no increase in output can
be obtained from any stzge. 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 O milliammeter {75 ohms resist-
ance) to plug 4P1/8 and note the current regis-
tered by the meter, which shouid be approxi-
mately C.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

41 General

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

The equipment should be aliowed 2z short
warming-up period (approximately five minutes)
before performance checking is effected and
should be run at the correct input voitage (27
volts, as meastred at the equipment}.
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42 Checking the LF. Sensitivity, Audio
Frequency Power OQutput, and LF.
Bandwidth

(i) Checking the LF. Sensitivity

Remove valve 3V4 from the recelver unit and
atrach the output leads of a Marconi Signal
Generator Type TFH44G, viz a .01 pF conden-
ser, between the anode terminal of the valve
base and chassis,

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

(1} Checking the Audioc 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
berween terminals 4 and | on plug 5P8 and set
for an impedance of 50 ohms, is not less than
[5mW at maximum recelver sensitivity (le.
with the volume concrol |1R24 on the LF. 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.

(1) Checking the LF. Bandwidth

With the signal generator coupled as before
and with a suitable ranged micreammeter
. connected to plug IP2 (2nd detector current)
on the L.E. chassis, pull out the siide switch
551-2 to the first click pesttion, Offset the
signal generator frequency control by 40 ke/s.
on uach side of the initial frequency of 3.72
Me/s., noting that ia 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 kefs. on
each side of 9.72 Mc/s. and note that the in-
creased input reguired to malintain the [evel is
not less than 30 db.

4.3 Checking the Receiver Sensitivity and
S/MN Ratio

Connect the output circuit of a Marconi Type
TF80! Signal Generator (or equivalent) via 2
45-0hm line between the centre and outer cop-
racts of aerial plug SP10.  Set the signal generator
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for a 30% modulated cutput of approximately
50 uV at a frequency of 115 Mc/s.

Plug the 5,848.8 kefs. crystal into socker I.
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 switeh 351-2 to the first

click position and vary the receiver tuning
control for maximum noise output. Restore
switch 551-2

Yary the frequency control of the signal genera-
tor for maximum autput. 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 &V,

With a 10 »V 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
g db.

Repeat the above operations at three other
frequencies in the frequency range, for example at
{25 Mc/s., 135 Me/s, and 145 Mcfs., 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 2 Marconi Signal
Generator Type TFBOP {or equivalent) viz a
45 ohm line to aerial plug 5P0 on the equipment.
Set the signal generator for a 30%, modulated
output at the reguired testing frequency and for
a receiver output of {0 mVY 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 diai for maximum receiver outpuz,
i necessary again reducing this output to a leve
of 10 mW by adjustment of the signal generztor
input level. _

Turn the frequency dial on the signal generator
to the second channel frequency, i.e. the testing
frequency minus 19.44 Mcfs. Increase the signal
generator output until the original receiver out-
put of [0 mVW is indicated by the output meter,
Mote the increase in output of the signal generator
necessary to obtaln this condition. The increase
should be at least 30 db. for ail testing frequencies.

45 Checking the AV.C.

Attach the ourput circuit of 2 Marconi Signal
Generator Type TF801 {or equivaient) via 2
45 ohm line to aerial plug 5P10 on the equipment,
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Set the signal generator for a 309, modulated
output of |0 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
cennected between terminals 4 and | on piug
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
uV and check that the receiver output as indi-
cated by the output meter does not rise by more
than 4 db.

44 Checking Transmitter Qutput

Atzach an artificial aerial load (consisting of
2 2 volt lamp series connected with 2 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 2 similar lamp in close proximity
ro the asrial load, and arrange for it to be fed,
via a variable resistor, from a low veoltage D.C,
souree,

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

Observe the strength of lllumination given by
the lamp in the transmitter artifical load. Vary
the series connected resistor in the cireuit of
the D.C. energized lamp for equal iflumination.

Knowing the supply voitage for the D.C.
iliuminated lamp and the amount of resistance in
circult, 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 famp in the transmitter artificiai aerial
increases during modulation periods, Check if
transmitter sidetone Is availabie.
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(1) LIST OF COMPONENTS
{2) MISCELLANEGUS INFORMATION
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INDEX TO LIST OF COMPONENTS

Page Page
. AMPLIFYING UNIT. 4. MODULATCR UNIT,
Cans, Sereening .. .. .. .. .. A&l Cans, Sereening .. .. .. .. .. 57
Condensers .. . .. . . sl Condensers T - o - o 57
Connector - Plug o - e F
Plug . . . » . B 5 Resistances . . . . .. 57
Resistances .. .. .. .. .. 52 Socket .. .. .. .. .. .. B
Socket .. u N . B N 53 Transformers .. .. . . . 58
Transformer Units .. . . . 53 Valves and Valve Holders s - - 8
Valves and Valve Holders .- . .. 53 s RECEIVER UNIT.
Chokes .. .. .. . .. . 58
2. CHASEIS ASSEMBLY. Condensers . o » . - 58
Chokes .. .. . .. .. o 53 Condenser Unit .. . .. .. . 59
Condensers . . .. .. . 53 Connsctors i . . . .. 59
Couplings .. o . .. . 54 Inductances . s .. - .80
Drives, Flexible .. .. .. .. .. 54 Plugs . . . .. . . 40
Drive Unit Mechanism .. .. . .. 54 Resistances . . .. . . 60
Fuses .- . .. . . . 54 Socket .. . .. .. . . 80
Fuse Holders .. G .. .. 54 Vaives and Vaive Holders . . 1
Plugs .. .. .. .. .. .. 55
Regulator - B B 3 - 55 4. SMOOTHING UNIT . . .. . 61
Refays .. .. .. .. .. .. 35 7 TRANSMITTER UNIT.
Resistances . .. .. .. " 55 Cans, Screening .. N B 5 N 6
Sockets .. .. .. . .. . 55 Chokes .. B B B ‘ . ¢l
Switches .. . . .. .- .. 56 Condensers - B B - - 62
Transformer, Rotary .. o . .. 56 Condenser Unit .. B N N N &
Tuning Unit ‘. . .. o . 56 Crystal .. y g B N . 6
Inductances . .. .. o . &3
3, CONTROL UINIT, Piugs .. . . . . - &3
Dials, Lamp, Lamp Holder ., .. . 36 Resistancas .. .. . . . 63
Plug o . . 36 Socket .. - .. o . . 44
Potentiometer Switch . .. . o 57 VYaives and Yaive Holders .. . . 64

VWhen ardering a spare component, the component designation shown an the cirguit diagrzm‘ (e.g. 3C4L) should be quoted
together with the full description given in the iist of components.
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ADDENDUM TO APPENDIX 1.

VALVE COMPLEMENT

“ TRUSTWORTHY ” VALVES ARE RECOMMENDED FOR REPLACEMENT
IN PREFERENCE TO THE COMMERCIAL TYPE

AMPLIFYING UNIT. Type 28-LU-222A

Component CV. Comumercial Trustworthy CV.
No. Nao. Type Na. Manufacturer Type No. No.
vl CVi3l D6 - - Brimar 6063 Cv4015
V2 CV13i 9D6 Brimar 6065 CV4015
1V3 CV138 6AMS6 © Brimar 6064 CvV4014
1v4 CV140 6ALS Brimar 6058 ‘CTV4025
V5 CV138 6AMS6 Brimar 6064 V4014
V6 CV1i38 6AMEG EBrimar 6064 V4014

MODULATOR UNIT. Type 28-LU-221D

Component C.V. Commercial Trustworthy CV,
Ng, No. Type Ne. Manufactorer Type No. Ne.
2Vl CV131 9be -~ Brimar 6065 CV4015
PAY) CV136 6AMS - Brimar
2V3 CV133 6C4. - Brimar 6100
A CV133 6C4 Brimar - 6100

RECEIVER UNIT. Type 3-LU-76A

Component C.V. Commercial Trustworthy cV.
No. No, Type No, Manufacturer Type No, No.
3Vl Cv136 6AMS Brimar
w2 CV13s SAMS Brimar
3V3 CV138 6AME Brimar 6064 Cvall4
3v4 CV138 6AMO Brimar 6064 Cv4014

3V5 CV138 6AMG Brimar 6064 Cv40id

TRANSMITTER UNIT. Type 4-LU-41D

Component CV. Commercial Trustworthy CcVv.

No. No, Type No. Manufacturer Type MNo. " No.
4V1 CV1i36 6AMS Brimar
4V32 CViid 6AME Brimar 6064 CvV40l4
4v3 CV138 6AME Brimar 6064 CV4014
4V4 CV136 6AMS Brimar
4V5 CV309 QV04.7 Brimar
4V6 CV4l15 TT15 Brimar

Valve base connections for Trustworthy vaives are the same as for corresponding commercial types.
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APPENDIX 1

LIST OF COMPONENTS

|. AMPLIFYING UNIT. Type 28-LU-Z12A
(CIRCUIT DIAGRAM FIG. 32)

Cans, Screening

Description and/or Manufacturers” Reference

Valve Cans 5.T.C. Code LP.133357

Condensers
C?\mfno;:?t Capacity V\:’glc;i;tgr;g Description and/or Manufacturers’ Reference
iCt 0.01 uF 350 T.C.C. CP.3IIN
1C2 0.1 JF 150 RCL.I30.61M, issue |, Cat. B,
Sched, 2. .
I1C3 b0 puf 500 C.C.E. 100K, RCL.130.31, Issue |, Size |
1 C4A, 75 uuf 350 S.T.C. Code R.L. Spec. 70021 {8
1 C48 10 upf 500 C.C.B.JOOK. RCL.130.31, isswe |, Size |
18 0.0 uf 350 T.C.C. CP.IIN
1Ch .0t uF 350 T.C.C. CRIAIN
zar) 0.1 uF 150 RCL.130, GIM lssue |, Cat. B,
. Sched.
1C8A 75 puF 350 S.T.C. Code R.L. Spec 7002~118
1CB8 10 puf 500 C.CBI00K, RCL.130.31, issue 1, Size |
tC9A 75 puf 350 5.T.C. Code R.L. Spec. 7002118
1298 10 pepeF 500 C.C.B. 100K, RCL.130.31, Issue |, Size |
iCi0 0.01 xF 350 T.C.C. CP.I2N
ICHA 75 upf 350 S.T.C. Code R.L. Spac. 7002118
ICIB oy 500 Ceramic, twbufar, C.C.B.100K
tCI2A 75 puf 350 §.1.C. Code R.L. Spec. 7002118
ICI2B 10 puf 500 Ceramic, tubuiar, C.C.B.I060K
1C13 0.00 uF 350 T.C.C. CR3IN
1C14 0.0 uF 350 T.C.C. CRIIN
1CI5 0.00 uf 350 T.C.C CPIIN
1Cié 0.0¢ uF 350 T.L.C. CPAIN
{CI7 - 47 wuf 500 Erie N.750K; C.C.B.470K
ICIBA 75 wuf 350 S.T.C. Code R.i. Spec. 7002-118
iCl8B 19 puF 560 Ceramic tubuiar, C.C.B100K
ICI9A 75 up 350 5.7.C. Code R.L. Spec. 7002-118
1Ci98 10 upf 00 €.C.B.I00K. RCL.130.31, Issue |, Size |
1€30 47 nuk soc Erie NJTS0K; C. C.B.47OK
ey 0.0t uF 350 T.C.CCRIAIN
1C22 04 uF 150 RCL.130.61M, Issue [, Cat, B.
. Sched. 2
1C23 Gl uf 150 RCL.L30.61M, issue |, Cat. B.
Sched. 2
iC24 0.1 uF (50 RCL.130.61M, Issue |, Cat. B.
Sched. 2
1C25 0.005 uF 380 T.C.C. CP.3IN
1C26 0.01 yF 350 T.C.C. CRI2N
1C27 0.1 uf 150 RCL.F30.61M, issue |, Cat, B.
Sched, 2
€28 .01 uF 350 T.C.C. CPA2N
1C29 0.0t uF 350 T.C.C. CP.32N
1C30 001 uF © 350 T.L.C CPIAN
$C3H 0.01 uf 350 T.C.C CPAIN
132 220 uuf 300 Erie K.i2001; RCLI3D.7IM, issue [, Size |
1C33 220 puf 300 ditta divte
1C34 220 ppef 300 ditto ditto
[C3s 220 pyf 00 ditto ditto
IC36 220 puf 300 ditto ditto
[C37 220 pgef 300 ditto ditte
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APPENDIX |

Connector

Component Number

Description and/er Manufacturers' Reference

112

Minlature co-axial connector. Type [4058/3. Ref. {0H/5228

Plug
Component Number Description and/for Manufacturers’ Reference
1Pl Minigture co-axial. Type 582. Ref. 10/4175
1P2 Two-pin plug, 5.7.C, Code LP,133349
Resistances
Resistance
Compenant Vafue Wattage Description andfor Manufactyrers’ Reference
Number (ohms) ;
iRI 10,000 3 RCLI03K
1RZ 100,000 4 RCII104K
{R3 47,000 e RCH.473K
[R4 15,000 & RCH.183K
RS 100,000 & RCLIO4K
iR6 47,000 3 RCH.473K
IRY 15,000 i RCH.153K
IRE 330 & RCIIZIK
IR9 68,000 L RCILEB3K
IRI0 15,000 1 RCH.I153K
iRI1 33,000 b RCL3IIK
IR12 10,600 & RCJLIOBK
IR[3 10,000 % RCLIO3K
1R14 00,000 ¥ RCL 04K
IRIS 47,000 b RCIAT3K
{Ri6 220,000 i RCL224K
1R17 4.7 meg. ¥ RCLA7EK
iRi8 22,000 ¥ RCLI23K
tR19 47,000 3 RCLA73K
[R20 47,000 & RCIA473K
[RZ{ 33,000 i RCL3IIBK
{R22 i meg, & RCLIOSK
[R23 1,000 3 RCL102K
1R24 330,000 e Morganite type BINAR/33450 Dim., A"
9/16" with screw-driver siot
FR25 68,000 & RCIL6B3K
IR26 68,000 i RCJ.683K
1R27 Deleted
1R28 680,000 b RCJ.684K
IR2% 4.7 meg. i RC1475K
Socket

Component Number

Description and/or Manufacturers’ Reference

11

§-way miniature, Painton 5,308 C.C.T,
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Transformer Units (complete)

APPENDIX |

Component Number

Description and/or Manufactursrs’ Referance

Tl
T2
IT3
T4

S
S

S.
s,

T
T
T
T

v

Code 20,LUI7E Gr. A
Code 20.LULI7S Gr. B

c.
.
C. Code 20.LUI7E G C
C.

Code 20.LULI75 Gr. D

Valves and Yalve Molders

Valves Holders
Component
Number
Description and for Manufacturers’ Reference Description and/or Manufacturers’ Referance
V] - CVI31 Carr. Fastener 75/833 (B.7G)
V2 CVI3i ditto ditto
V3 V138 ditto ditto
FV4 CVi40 ditte ditto
tVE cvize ditto ditto
ive Cviae ditto ditto

2. CHASSIS ASSEMBLY, Type 395-LU-3D, and POWER UNIT, Type 125-LU-29A
(CIRCLHT DIAGRAM FIG. 21)

Chokes
C?\mff;:rm Ind\l};‘::m Description and/or Manufacturers’ Reference
S5CHI 46.5 uH §.T.C, Code LP{29765
5CH2 46.5 uH S.T.C. Code LPI29763
SCH3 1350 uH S.T.C., Code LP129766
SCH4 1350 uH S.T.C. Coda LPI29766
5CHS 3 5.T.C, Code BQ4400 Grp. 2
Condensers
CoNn;;r:nabn:rm Capacity V\\;Igéti;g Descriprion andfor Manufacturers' Refarance
5CH 0.) uF 150 RCL.I30.6FM, lssue |, Cat, B. Sched. 2
5C2 Lo uF 380 RCL.130.61M, lssue |, Cat, B, Sched. 2
5C3 1.0 uF 350 RCL.130.61M, Issue 1, Cat. B, Sched, 2
5C4 0.5 uF 150 RCL.130.61M, lssue |, Cat, B, Sched. 2
5C5 0.5 uF 150 RCL.I30.61M, lssue |, Cat, B, Sched. 2
5Cé Q.l uF 350 RCL.120.61M, {ssue I, Cat, B, Sched, 2
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Condensers—continued

C?\Eﬂ:ﬁ:’;:rnf Capacity '\Q’Jg;:;iglg Description andfor Manufacturers’ Reference
5C7 0.1 uF 150 RCL.130.61M, Issue |, Cat. B, Sched, 2
5C8 0.5 uf [50 RCL.130.6!M, Issue |, Cat. B. Sched. 2
5Ce .01 uF 350 T.C.C CPIIN
5CIC 0.01 uF 180 T.C.C. CRIIN
5CH 220 puF 300 RCL.130.7IM, Issue !, Size |
-5C12 220 uut 300 ditto ditto
5C13 220 upF 300 ditto ditto
5CiH4 220 pufF 300 ditto ditto
aCis 220 puf 300 ditto ditzo
5C1é 220 upf 300 ditto ditte
5C17 220 puf 300 _ ditto ditto
sCig 220 puF 300 ditto ditze
3CI9 220 puF 300 ditto ditto
5C20A 15000 4F 300 RCL.130.71M, issue |, Size 2
5C208 | 50011F 300 RCL.I30.71#, Issue |, Size 2
s5C2l t500puF 300 RCL.I30.7iM, lssue |, Size 2

Ceuplings

Description and for Manufacturers’ Reference

Flexible drive. Two spring blades coupled by whe. 5.T.C. Cade LP.[33050

Drives, Flexible

Description andjor Manufacturers' Reference

Flexible spring coupling. §.T.C. Code LP.133050

Drive Unit Mechanism

Description and/or Manufacturers’ Reference

Circular plate mounting eccentric bush, ¢oil, mechanism and gearings, With cover. 5.T.C. Code 327-LUTA

Fuses
Cﬁ?}?fg’::t Rating Description andjor Manufacturers’ Reference
E1 ¢ 280 mA Belling Lee Type L.562/250
5F2 250 mA | - Belling Lee Type L.562/250

Fuse Holders

Description and/or Manufacturers’ Reference

Beiling Lee. Type L.575
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Plugs

APPEMNDIX 1

Component Number

Description andjor Manufacnyrers’ Reference

5P
5P2
SP3
5P4
£P35
5P6
5P7
5PB
£p9
EPIG

Boway Miniature Jones pattern. Painton P.30BAB
Painton P.312ZAB

B.way Ministure jones pattern. Painton P.30BAB
Buway Miniature lones pattern. Painton P.30BABR
Miniature co-axial plug. Type 382, Ref. 10H/4173
Miniature co-axizl plug. Type 582, Ref. 10H /4175
£2.way Plessey Type CZ.61807.

Now 5i2 (see "' Sockets ' below)

2-way. F. & E. Ltd. Type EM.3/I4

Co-axial plug. Type 552, Ref. 10M/3930

Regulator (Carbon Pile)

Compenent Number

Description and/or Manufacturers’ Reference
p

5 Reg. |

includes 30-chm potentiometer and 33-ohm fixed resistor
Newton Bros, Type 40

Relays

Camponent Number

Description andjor Manufacturers’ Reference

5 Rel i ST.C. Code 4181 AX or 4182EX

5 Rel. 2 S.T.C. Code 4(8ICM or 4189GD

5 Rel 3 S.T.C. Code 418ICM or 4189GD

Resistances
. Resistance
Componerit Vaiue VWattage Dascription andjor Manufacturers’ Reference
Number (chms)
SR1 390 I Welwyn AW.3101, RCL.I10,13M, issue |, Size 2
582 360 | Welwyn AW.3[0]. RCL.IT0, [3M, Issue |, Size 2
5R3 160 | Welwyn AW.II01. RCL.110.13M, Issue |, Size 2
5R4 47 ] Weiwyn AW.3101. RCL.110.13M, Issue |, Size 2
ERS 27 I Welwyn AW.310L RCL.I0.I3M, lssue |, Size 2
5R& 75 ; Coivern Potentiometer CLR.}(06/78
5R7 3 7% Painten P.302
5R8 3 73 Paintan P.302
ER9 30 : Colvern Potentiometer CLR.1106/73
5RI0 33 2 Weblwyn AW.3115 wirewound
5RI1 Deleted
SRI2 47 i Welwyn AW.Z10l. RCL.TIQ,I3M, issue 1, Size 2
5R13 120 7% Painten F.302
Sockets

Component Number

Description andfor Manufacturers’ Reference

s
2

2-pin S.T.C. Code LP.183252
é-way, F.&E. Ltd. Type EM.6/I3
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Switches
Compaonent Number Description and/or Manufacturers’ Reference

551 LP.1832E3 cperating Siide Assembly
552 LP.183213 operating Slide Assembly
583 . 5.7.C. Code RL.7088-2
554 5.T.C. Code LP.183246 Contact Assembly
555 5.7.C. LP.183246 Contact Assembiy
36 S.T.C. Code LP.183296
557 S.T.C. Code [ 12.LRU.65A

Transformer, Rotary

Description andjor Manufaciurers’ Reference

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

Tuning Unit (Channel-Change Mechanism)

Daescription andjor Manufacturers’ Reference

Sub-chassis unit containing sefector mechanism and contaces §.7.C. Code 2-LRU-36A

3, CONTROL UNIT. Type ILLRU-1I9B
(CIRCUIT DIAGRAM FIG. [9)

Vet

Dials

Diescription andjor Manufacturers’ Reference

S.T. & C. Codes: A to ) LP.1B3374, K to T LP.1B3315

Lamp

Description and for Manufacturers’ Reference

G.E.C. 2.5 volt, 0.5 watt MLES. Type. Buib diameter 1! mms. x23 mms. O/A

Lamp Holder

Deseriprion andjor Manufacturers’ Reference

$.7. & C. Code: LP.183328

Plug
Component Number Description andfor Manufacturers’ Reference
&P 1 {Z-way Plessey Type CZ.61807
Potentiometer

Description and for Manufacturers' Refersnce

Colvern Type CLR.1108/269 to RL.7007 &34
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Switch

Cemponent Number Description andjor Manufacturers’ Reference

651 [ I-position 5.T.C. Code RL. Spec, 7016/210A

4 MODULATOR UNIT. Type 28-LU-221D
(CIRCUIT DIAGRAM FiG, 34)

Cans, Screening

Cescription and/er Manufacturers’ Reference

5.T.C. Code LP.133357

Condensers
CRTE:;;,M Capuasity V\:{:&:g;g Description and/er Manufacturers’ Reference
pioy 0.G! uF 350 T.C.C. CP3AN '
plavi 0.5 uf F50 RCL.130.6iM, Cat. B, Sched. 2
203 Gt pf 350 RCL.130.61M, lssue §, Cat. B, Sched. 2
2C4 0.1 uF 350 RCL.130.61M, lssue |, Cat. B, Sched. 2
2C5 4700 puF 300 Erie K.1200M, RCL.130.71M,
Issue 1, Size 3

26 5.005 LF 350 T.C.C. CP.3IN
piovd 1.0 uF 150 RCL.130.61M, issue [, Cat, B, Table 2
2C8 0.005 uf 350 TL.C CP3IN
2C9 220 puF 300 RCL.130.71M, lssue 1, Size |
2C10 220 uuF 300 RCL.130.71M, fasue {, Size |

Plug

Compenent Number Description and/or Manufacturers’ Reference
2P Miniature Co-axial. Type 582. Ref. 10H/4i75
Resistances
Resistance
Component Value Wattage Description andjor Manufacturers’ Reference
Number (ahms)

2R} 330,000 i RCL33M4K
2R2 630 3 RCL68IK
2R3 330 i RCLIIK
R4 470,000 b RCL474K
2R3 I meg. " RCI 105K
1R6 16,000 i RCJI03K
2R7 220,008 i RCL224K
2RE 330,000 b RC1L474K
2R9 680,000 i RC1.684K
2810 68,000 # RCJE83K
2RI {,200 i RCJ 122K
2RI12 2,700 $ RCH.272K
2R13 330,000 i RCJ.334K
2R14 2.2 meg. i RCJL225K
2R15 2.2 meg. i RCJ22EK
2016 470,000 3 RCL474K
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Socket

Component Number

Deseription andfor Manufacturers’ Reference

24 {2-point  minjature Jones pattern. Painten S$.312 CCT.
Transformers
Component Number L Description and/or Manufacturers’ Reference
2T Miniature, 5.T.C. Code Cal.42120/}
272 Miniature, 5.7.C. Code BQ.4300/3
T3 Miniature, 5.7.C. Code AM.4300/4

Valves and Valve Holders

(CIRCUIT DIAGRAM FIG. 30)

Chokes

Yalves Holders
Component
Number
Deseription and/or Manufacturers' Raeference Descripticn and for Manufacturers’ Reference
Vi CVYI13} Carr. Fastener 75/833 (B.7G)
V2 CYI36 ditte ditto
V3 Vil ditte  ditto
2v4 Cviaz ditro ditzo
5. RECEIVER UNIT. Type 3-LU-T6A

Component Number

Drescription and/or tManufacturers’ Reference

IHFCH T.C. Code LP.133293
3IMFC2 T.C. Code LP.133365
Condensers
C?\?:xmnn:rm Capacity \Q;/;’{;';‘g“f Description and/or Manufacturers’ Reference
cl 1500 ppef 300 Erie K.1200L, RCL.130.71M, issue |, Size 2
302 1500 uuf 300 ditte ditto
3C3 e — Deleted
3C4 100 ppeF 500 Erie N.750L. RCL.130.31, Issue |, Size 2
Cat. CCB.I0IK
3C8 12 uuF 500 Erie N.750K. RCL.130.3[, Issus |, Size |,
Cat. CCB.I20K
ice 47 puuf 500 Erie N.750K. RCL.I30.31, Issue 1, Size |,
Car, CCBATOK
7 — — Section of ganged condenser assembly
3C8 —— — Trimmer associated with 3CY
Flo: 1500 puF | 300 Erie K.1200L. RCL.I30.7IM, Issue [, Size 2
3CI0 1500 ppf I 00 ditte ditto
3CH 1500 puf } 300 ditto ditte
3CI2 1500 puF 300 ditto ditto
313 — o Section of ganged condenser assembly
3CI4 — — Trimmer associated with 3C{3
ICIE 220 uuF 300 Erie K.|200L. RCL.I30.71M, Issue |, Size |
ICHé 226 puf 300 ditto ditte

58

]



Condensers-—continued

APPENDIX 1

C&?ﬁfbn:rm Capacity v\\;;:;;.gr;g Description andfer Manufacturers’ Referance -

Ci7 1.5 upF 00 Erie P.100K, RCL.130.31, issue |, Size I,
Cat. CCO.IRSD

kisfl: 8.2 puF S00 Erie P.I00K. RCL.130.31, Issue |, Size |,
Cat, CCD.BRIK

3Zie {500 puF 300 Erie K.1200L, RCL.3071M, Issue 1, Size 2

3220 1500 ppf 300 ditte ditto

3024 — — Section of garnged condenser assembly

k{ovrl — . Trimmer associated with 3C2|

3C23 220 uuf 360 Erie K. {200L. RCL.130.71M, Issue |, Size |

3C34 220 puF 300 ditro ditto

3C325 220 puf 300 ditto ditzo

3C26 65 uuF 350 RCL.130.22, tssue |, Size |0

&7 39 uuk 500 Erie N.J7EOK. RCL.130.3L, lssue |, Size |,
Cat. CCB.3%0K

38 220 uuf 300 Erie K.1200L, RCL.I30.7EM, tssue |, Size |

3229 220 uuF 300 ditzo ditzo

3C30 220 puF 300 ditto ditzo

3C31 10 putF 500 RCL.F30.31, lssue |, Size |, Car, CCB.IOOK

3C32 3.3 puF 560 Erie P.10OK. RCL.130.3!, Issue [, Size |,
Cat. CCLL3R.3D

3C32 — — Section of ganged condenser assembly

3C34 — — Trimmer associated with 3C33

3C35 _ — Seczion of ganged condenser assembly

3C36 —— — Trimmer associated with 3C35

3C37 s e Deleted

3C38 1500 uuF 300 Erie K.1200L. RCL.133.71M, Issue [, Size 2

3C39 220 uuF 360 Erie K.12000. RCL.{30.71M; issue |, Size [

3C40 120 puf 300 ditto ditte

3C4H 220 puf 300 ditto ditza

3C42 47 uuF 500 RCL.130.31, Issue 1, Size !
Cat. CCBATID

3C43 —_ _— Delsted

IC44 — —_— Deleted

3C45 L5 uufF 500 Erie P.IOOK, RCL.[30.31, lssue |, Size I,
Cat. CCODLIR.BD

3C46 0.01 uF 350 T.C.C. CP.32N

3C47 5.6 uuF 500 Erie P.IOOK, RCL.[30.31, lssue i, Size |,

Car. CCDUSR.6K

Condenser Unit

Description andfor Manufacturers’ Reference

Ceramic, Air Dielectric, 5 gang, with cofls, S5.T.C. Code 41.LU.24.A

Connectors

Cemponent Number

Description and/or Manufacturers’ Reference

32
343

" Minizture co-axial. Type [405/3. Ref. 10M/5228

. " Type 1405/3, Ref. 10H/5228
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inductances

Component Number

Description andjor Manufacturers' Reerance

3L
L2
343
34
3L5

T.C. Code LP.133417
T.C. Code LP, 133423
T.C. Code LP. 133427
JT.C, Code LP. 33432
T.C. Code LP.133437

Plugs
Component Number Description andfor Manufzcrurers' Reference
3P é~pin plug. 5.7.C. Code LP.133631
P2 2-pin piug, 5.T.C. Cede LP.133387
Resistances
~ ! Resistance I
Lompansnt L Yalus Wattage | Dascription and/or Manufacturers’ Reference
Number i {ths) ] .
3R §,000 + W RCILEGZK
3R2 100,000 + R I04K
3R3 2,200 3 Erie RMA9
3R4 1,060 % RCLIQZK
3RS 47,000 * RCL473K
3Ré 1,600 + \ RCL Q2K
307 1,000 i RC1102K
3R8 33,000 + I RCL33I3K
3RS £,000 i RCJ. 102K
3R10 — — Deleted
3R!I 47,000 3 RCJ47IK
3R 00,000 3 RCL 104K
IRI3 47,000 i RCL4T3K
R4 §i0,000 % RCLIOIK
3RS ! meg. + RCJ.I05K
3R16 68,000 ¥ RC1.6BIK
IRY7 8.3 | Welwyn AW.3110, RCL.EI0.I3M, issue |, Size 2
3R18 100,000 % RC 104K
3R19 3,300 3 RCH.332K
3R20 120 % RCILIEIK
3RZE 47,000 % RC1.473K
Sockst

Compenent Number

Description and/er Manufacturers’ Reference

ER

Jones pattern, Minlaturs B-pin, Palnten S.308.AR8




Valves and Valve Holders

APPENDIX |

Component Valves Helders
Number
Description and/or Manufactursrs' Reference Description and/or Manufacturers’ Reference
vl CVile Carr. Faseener 75/833 (B7G)
V2 CVI3é ditzo ditzo
V3 Ccvize ditro ditge
V4 CVI3g ditto diteo
Ve Cvile ditto ditto

8. SMOOTHING UNIT

Drageription andfor Manufacturers” Reference

5.T.C. Code 7.LU21A,. For use with Rotary Converter Type 106

7. TRANSMITTER UNIT. Type 4LU-41D
(CIRCUIT DIAGRAM FIG. 26)

Cans, Screening

Description andjor Manufacturers’ Reference

5.T.C. Code LP, 133357

Description and/or Manufacturers’ Reference

Chakes
Component inductance
Number Value
4CH1 1350 H
4CH2 330 uH
4CH3 330 yH
4CH4 62 piH
4CHS 13 uH
4CHé 13 uH
4CH7 13 uH
4Crs 13 uH

. Code LP, 133294
. Code LP.133284
. Code LP, 133284
. Code LP, 133280
. Code LP, 133279
. Code LP,133279
. Code LP, 133279
. Code LP. 133279
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Condensers
C&?;Obﬁeerﬂf Capacity \‘t:gfttigneg Description andfor Manufacturers’ Reference

41 500 upeF 350 T.C.C, CM.20, RCLL130.23,
Issue 2 Size V

4C2 1500 ppef 300 Erie K.}200L. RCLI30.7IM,
Issue 1, Size 2

4C3 1800 uuf 300 ditzo ditse

4C4 0.0 uF 350 T.C.C. CP.32N., Tubular paper

4C3 75 upf 750 Siivered mica, U.1LC. SMP.ICI

4C6 75 ek 750 Sitvered mica, U.LC. SMP.IOT

4C7 G0l uF 350 Tubular paper, T.C.C. TP.IIN

4C8 47 upf 500 RCL.130.31, Issue |, Size .
Cat, CCB.47QD.

409 47 juF 500 ditte ditto

4C10 47 uuf 500 Erie N.750K, RCL.130.31,
Cat. CCB.470)

ACHS 300 gk 350 T.C.C. Type CM.20: RCL.i30.23
Size V

4C12 47 puf 500 Erie N.750K. RCL.130.31,
Cat, CCB.4704

4CH 500 uuf 350 Moulded mica, RCL.[30.23,
issue 2, Size V

AC 14 — — Trimmar associated with 4C15

4015 — — Section of ganged condenser assembly

4C1s 500 puf 350 Moulded mica, ARCL.130.23,
Issue 2, Size ¥V

4C17 — — Section of ganged condenser assembly

4C18 — e Trimmer associated with 4CI7

4C19 500 puf 350 T.C.C. CM.20, RCL.130.23,
Issue 2, Size V

4020 500 seuf 350 ditto ditte

4C24 e —_— —

4072 — — Section of ganged condenser assembly

4C23 — — Trimmer associated with 4C22

4C24 47 puf 500 Erie 750K, RCL.130.31,
Cat. CCB.470)

4C25 7 uuf 500 ditte  ditte

4C26 100 puufF 758 Silvered mica, U.L.C. SMP.I0

4C27 10 uuF 560 C.C.D. 100D, Erie P00

4C28 — — Section of ganged condenser assembly

4C29 — — Trimmer associated with 4C28

4C30 500 puf 380 T.C.C. CM.20, RCL.130.23,
issue 2, Size V

4C31 47 pepF 500 RCL. 130,31, lssue |, Size |
Cat. CCB.470D

4C32 47 uuf 500 ditto ditto

4C33 500 puf 350 T.C.C. CM.20, RCL.130.23,
issue 2, Size Y

4C34 500 puF 350 ditto ditto

4C35 —_ — Deleted

4C36 3000 upuf 750 T,C.C. M.3U, Moulded mica;
RCL.130.23, Pate, BW, Size X

4C37 — - Section of ganged condenser assembly

4C38 — —_ Trimmer associated with 4C37

4C329 300 puF 350 T.C.C. Type CM.20, RCL.130.23,
Size V

440 - —_ Deleted

4C41 500 puf 350 T.C.C. CM.20, RCL.130.23,
issue 2, Size V

4C42 500 ppF 350 ditto ditto

4C43 — — Deleted

4C44 500 puF 350 T.C.C. CM.20, RCL.130.23,

|ssue 2, Size V

Condenser LUnit

Deseription and for Manufacturers' Reference

Tuning, S-pang variable, ceramic, metal plates air diefsctric,
with fixed resistor, condenser coils and choke.

2.5 te 21.5 uuf swing maximum section. Wired

5. T.C. Code 4i-LU-24H
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Crystal
Component Number Description and/or Manufacturers' Reference
4XL! 486 Mcfs. S.T.C. Code 4004
inductances
Cempanent Number Description and/or Manufacturers’ Reference
4.1 5.T.C. Code LP.133058
412 5.7.C. Code LP.133215
4L3 S.T.C. Code LP.133218
414 S.T.C. Code LP.133221
ALS 5.T.C. Code 20.LU. 1748
4.6 S.T.C. Code 20,LU1.174A
4L7 S.7.C. Code 45.L.L1.2%A
Plugs
Companent Number Description and/ar Manufacturars” Reference
4p] 5.7.C. Code LPE.133630
4p2 5.T.C. Code LP.133447
Resistances
- Resistance
-amponent Value Wattage Description and/or Manufacturers’ Reference
Number (ohms) !
4R1 47,000 3 RCJA473K
4R2 100 i RCLI06K
4R3 560 bt RCi561K
4R4 68.000 ¥ RCI.683K
4RE 3,300 i RCH.332K
4R6 33,000 + RCJL233K
4R7 00 3+ RCJIBIK
4R38 10,000 % RCI.103K
4R% 100 * RCLIDIK
4R 10 £0,000 ¥ RCI 103K
4R 11 2,000 + RCL222K
4R 12 680 + RCJ.881K
4R13 68,000 + RCJ.683K
4R 14 560 + RCLE6IK
AR5 0.73 I Wire-wound Welwyn AW.3211]
4R16 33,000 + RC)II3K
4R 17 680 * RCLEBIK
4R 18 47,000 i RCL473K
4R19 330 ¥ RCL3ZIK
4R20 330 + RCIIIK .
4R2I 56,000 + RCI.563K
4R22 680 + RCJEBIK
4R23 47,000 % RCIATIK
4R24 680 3 RCLEBIK
4R25 47,000 % RCIATIK
4R26 12,000 % RCLIZIK
4R27 3,900 y Painton P.306; RCL.IIQ.I3M, lssue [, Size 3
4R28 63 | RCS.110.13M, lssue [, Size 2
4R39 330 ¥ RCI33IK
4R30 330 % RCILIK
4R31 22,600 i RC1.223K
4R32 58 + RCL560K
4R33 12,000 ¥ RCLI23K
4R34 10,000 } RCLIO3K
4R35 16,000 1 Wire-wound Painton Type CV2 variable




APPENDIX |

Socket

Component Number

Deseription and/or Manufacturers” Referanca

431
432

Mintsture Jones pattern B-pin, Painton 5.308AB.

Ministure co-axial  Type [405/3. Ref. 10#/5328

Valves and Valve Holders

Valves Holders
Component
Number -

Description and/or Manufacturers’ Reference Description andfor Manufacturers’ Reference
4v1 CVi3e Carr, Fastener 75/813 (B.7G)
4V2 CVI138 ditto ditto
4v3 Cviig ditto ditte
4v4 CY 136 ditte diteo
4V3s CV309 or CVISIC Type 337 (B.9G)
4Vé Cv4ls ditte

G4
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RESISTANCE COLOUR CODE

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

The chmic value and tolerances are indicated by four colours piaced in the positions A, B, Cand D as
shown in the diagrams and are interpreted according to the following table i\ —

Coiour i{A!l GIB?! l(C” ”D”
Brown i : Xi0

Red 2 X100

Orange 3 3 X600

Yellow 4 4 Xi0000

Green 5 5 X100000

Blue 6 3 X1000000

Yielet 7 7

Grey 8 8

White 9 g

Black 0 Xl

Geld X0.1 58
Silver X0.01 1oes,
None 209

Colour ** A’ gives the first significant figure of the resistance vaive, colour ** B "' the second significant
figure, and colour ** C " indicates the number of * noughts " which follow ““ B,” l.e. " C " is 2 multiplying
factor. :

ifadot is omitted it is the same colour as “ A ™', and the same applies when *° B " appears to be missing.
It Is also possible for ““ A" "' B "and ** C 7" alf 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

IIAFQ i(Bl' I‘Cl! (‘Dll Salmon‘

Colour Colour Colour Colour Pink Band Ohms Talerance
Blue Black Biack Gold Yes &0 5o, High Stability
Blue Black Brown Silver No 600 109

Violet Biue Red None No 7,600 209,

Red Biue Orange None No 26,000 209,

Brown Brown Yellow Silver No 116,000 102,

Biue Biue Blue Gald Yes 66 megohms 587, High Stabiliry
Brown Black Cold None No ! 209,

Green Black Silver None Ne 0.5 209,

GRADE I CARBON

—

SALMON PINK -
A 8 C P ZENOTES GRADE | A ¢ Jo
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APPENDIX 3

STR.G-X, STR.S-X.I, STRX.2 AND STRS-X.1 EQUIPMENTS

This Appendix derajls the differences berween the above equipments,

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

6,376.67 kefs. to 8,126.67 kfs.

The output impedance of the STR.3-X.1 is 600 to 4,000 ohms and that of the STR.9.X, STR.9-X.2 and
STR.9-X.2, 50 to 50 ohms. Accordingly, reference numbers of the medulator unit and transformer 272,
quoted on pages 56 and 58, respectively, do not apply to the STR9-X.{. Coding for these STR.9-X.|

components shouid be as follows i

Page Unit or Component Change coding to
36 Modulator Unit 28-LU-22iC
58 Transfarmer BQ.4300 Group 4

In 2ddition, connections to transformer 272, shown on circuit diagrams, Figs. [9 and 34, should conform
with those given below. Fig. 33 shouid include an extra tagboard for transformer connections.

g T e - =

04

AP 243 FOR 6000 PHONES
P 3 &4 FOR 400001 PHONES

put'
pip s
>

87



APPENDIX 3

This appendix details the differences between the four groups of the STR.9 equipment together with

component changes (additlons, deletions, etc.) applicable to each.

E
f
|

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

$TR.9-X.2

STR.S-X.3

{15-145 Mcfs. 112-142 Mefs.

100-125 Mc/s.

124.5-156 Mc/s.

Grystal Frequencies.
5,848-7,515.5 kefs.

5,682.2-7,348.9 kejs.

5,015-6,404 ke/s.

6,376.67-8,126.67 kefs.

Output impedance.
50 ohms

Additional Companents.

60C and 4,000 ohms

Deletions.

Change of Vaolues.

50 ohms

3C3 (3.3 p)
across 3L1.

3C44 (1.5 pf)
across 3L2.

5C22 (0.01 mfd)

-« 5P3/3 to earth.

5C24 (1,500 pf)
5R}-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 3L1,

4C46 (1.5 pf)
across 4L5,

4CA7 (3.3 pf)
across 4C18.

4C48 (3.3 pf)
across 4Ci4

4C45 coupling
4L2 to 413,

3C45.

3C42 (33 pf).
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POWER SUPPLIES FAULTY

.ZOOC.wvcﬂmnOZﬂr»met
MITTER OR RECEIVER

SOCKETS ARE PUSHED HOME

_Mx ECK IF ALL PLUCS AND

CHECK IF CONVERTER 1%
RUNNING
1

_ 1

Imow>mrﬁm>14m>ﬂ.ﬂmm<
AND BAITERY CONNECTIONS

C.8. FUSE 3F2

m:mnx H.T. FUSE 5F) »zo_

]

[

[ CHECK LT VOLTACE (26 V) AT
REAR GF RLUC 5P9 (IN
MAIN CHASSIS)

REPLACE. (IF FUSE,OR FUSES
BLOW ACAIN, CHECK EQUIP-
MENT FOR SHORT CIRCUITS)

[

L.CHECK CONMEGTIONS OF

CHECK FILAMENT VOLTS
BETWEEN THE FOLLOWING
FLUC POINTS ON THE
MAIN CHASSIS AND EARTH
3P4f7 (16 yOLTS) 5PIf4 (126
VOLTS), 5P4f2 (63 vOLYTS)

PLUC 5PF CHECK IF RELAY SRELI |5 {

4

2CHECK CONTINUITY OF CLOSED
CABLE TO BATTERY

L CHECK ADJUSTMENT OF
RECULATOR 5RELI.
2.CHECK RESISTORS 5R7,
i 588, FILAMENT WRING
w AND PLUC AND SOCKET

LCLOSE RELAY SARELL BY CONNECTIONS

HAND CHECK VOLTACE (264 AT ,
(if COMVERTER STARTS i.T. TERMINALS OF MOTOR
CHECK PLUC AND SOCKET
CONMECTIONS AND CABLE i
BETWEEN CONTROL URIT i 1

AND) CHASSIS ASSEMBLYY

CHECK YOLTACE {250 VOLTS)
AT POINT 5P HE OM MAIN
CHASSIS ASSEMBLY

CHECK VOLTACE 250V0OLTS
ACADSS BRUSHES OF HT,
WINDLNG G CONVERTER

CHECK sSWITCH 651 1N CON-
TROL UMNIT

MAKE CORTINUITY CHECKS
Of MOYOR FILTER CHOKES
SCHLSCH2 AND EARTH
RETURN

CHECK FIELD WINDING OF
RELAY SREL1T v MAIN
CHASSIS

LWCHECK BEDDING OF MGT~
OR BRUSHES AND
CLEANLINESS OF COMMU-
TATOR

2.CHECK FOR MECHANICAL

FAULT On MOTOR

IF CORRECT-- READ OFF 10 RIGHT oy
IF NOT CORREGT— READ OFf TO LEFT e

CHECK CLEANLINESS OF
COMMUTATOR AND BED —

DINC OF BRUSHES

Faull Location Chart for Power Supplies

Fle. 21



T4
AIRCRAFT
BATTERYT

Ele]
-

oy

.Hli..it{:fnjm__m__wwmﬁmj SRY SR

Crmprd i ,

L ZREGE
SR8 tar. TAARSMITIER
T REL =
SREL.
MLy o xH Foil
i Zn 27 1 ses Pl S N v
, - A e
FLG L " e
3 REGEIVER
o, Fai -y
EEUTCH 1
L &0 &
REDUCTION
HECHANSH |
i
ROTARY TRANSFORMER UNIT:
R Stk - 3 J
-1
T 5
salEE 3
i
L 3,
b i &
== vy —_
¥ N T Ti5
-
STk il St ==
i
HOTE~ ¥ f
e LR 111143 £342i04] | £ 31873
GN CHAMMEL I-RECEIVE SR r wi spi o e P .
- CONTRCR. BNIT TRAHSMITTER i.E. AMPLIFIER MOGUL ATOHR RECEIVER
- OrLMFD .. .....220 PFD SRIZ.......... 7. 0HMS fm.u:_m SS1 .| KO PRESSSWITCH
L MFD .20 PED . A&SuH 552 .. _ H/O PRESS SWITCH
o MFD .. 220 PFD - 13500 H 553 L _BECH 4 WAY ROTARY
OS5 MFD 220 PFD SKTAL & CRYSTALS 1350u 1 . MECHARICAL MO
. G5 MFD " LA L COAXIAL PLUG MECHAMICAL M
. Gl MFB o REQUIRED L0 ALAL PLUC SE O
- O MFD EXTAL IO - EPY . HIWAY PLUC i)
L0 MED _..250ma AWAYOFF-SET Pruc
SG-Of MED SRELI .. RELAY,FR/C ... 250 mA - CRWAY FILUG SREC,H ., CARBONPILE
©-Ci MFD SREL.Z. RELAYIN/D, FC/C SO COARIALFLUG
. .20 PFD AREL3 . RELAY2-CHO SH L. 2 WAY SOCKET

R PN

Circuit Diagram of Chassis Assembly (showing Test'Faints)
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TRANSMITTER FAULTY

KO MODULATION

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

©  FORMER 2T3.
. J CHECK CONDENSER 2C8
FOR SHORT CIRCUIT

IF CORRECT READ QFF YO RIGHT ~———{>
IF NOT CORRECT READ OFF TO LEFT<Tor———

LOW OR NO QUTPUT

NOTES

CHECK IF RECEIWER IS
OPERATING NORMALLY

/. CHECK CRYSTALS

2. CHECK POWER CIRCUITS

J. CHECK FIRST STAGES,
3l 3vz, I RECEIVER,

CHECK GRID CURRENT
READINGS OF VALVES 4v2,
4V3. AT POINTS 4Pif2.4PI3

i

{. If THE TRANSMITTER & RECEIVER UNITS ARE
REMOVED FROM THE CHASSIS ASSEMBLY FOR
TESTING, THEY MUST BE RECGUPLED TO THE

CHANNEL-CHARGE MECHANISM, [N THE MANNER

DESCRIBED IN CHAPR Vi,

. SUGLESTIONS FOR FAULT LOCATION ARE MADE

CN THE ASSUMPTION THAT CIRCUIT ALIGNMENT

13 CORRECT,

TEMDORARILY REMOVE
ORERATING CRYSTAL FROM
RECEIVER UNIT & NOTE IF
INDICATIONS FALL AT
POINTS 4Pz & 4PIf3

¢
If indicaliion does no

tfell

CHECK GRID CURRENT
READING OF VALVE 4V4
AT POINT 4Pi/a

CHECK GRID CURRENT
READING OF VALVE 4Vvi

AT POINT 4P1/I

CHECK GRID CURRENT
READING OF VALVE 4vs
AT POINT 4Pif5

H
If indication fails

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

2. CHECK SECONMNDARY

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

CHECK VALVE 4V4 & 4V5
. CHECK YOLTAGE AT
POINT W3
3. CHECK CIRCUIT ASSOC-

s =

f. CHECK GRID CURRENT
READINGS OF VALVE
4VE AT POINTS 4P1/6 &
4FIf7.

WINDING OF & WIRING
TQ COIL 3L 2 IN RECEIVER

WITH VALVES 4V2, 4V3

FATED WITH VALYES

2. CHECK CURRENT AT 4PIB

|

E

Y G Pa =~

, CHECK VALVE 4V[.

LCHECK CRYSTAL 4XTAL |
CCHECK TUNING OF
TRANSTORMER 4L 1.

. MAKE DC.CHECK OF

CCIRCUIT ASSOCIATED

WITH VALVE 4V,

/. CHECK VALVE 4v4

2. CHECK GRID CIRCUIT .
OF yALVE 4V4

3. CHECK ANODE CIRCUIT
OF VALVE 4VZ & 4V3

f. CHECK VALVES 4V5 & aVé
& MAKE D.C CHECK OF -
ASSOCIATED CIRCUIT.

[} I

T ey ¥

Sl et Fonwn

e

| Sy}

i o § X

I o ol ¢



mZU;_QZOU nnvd 30 JAILYDIGH]

ATIEVSSIDIN LON JHY 26023 40 SNOLLVIYYA

THILAW U10OA H3d WHO OO0 T Y HLIA GIENSYIW JdV S3ADVITOA '8N

i B - YW 00 I sfidv |9ARB SAE
Aol | aozz | Asez vinos-oLwwol.l fiar | QAT
£UY ¢ SEHY - LAY
S v oz 9EI% « BHOV » 2EDY Aol | nozz | Asee YNOS-OL VAWOL|  9fId OV
ClHY ~128Y 920V < 9EDF | STb 05N - b2UV-SHOY] AGEl | ASEZ | Asgez wwos-oLviwol-| sfiar | GAP
L St -2 .
91y » 020 RIS AN rzol | Asel | Assz i wiov- orvioe | viav | PAY
M 2. £IDY - lidt AOOI | nOLZ | ASSZ . wwodorvnor| thdr | EAY
JHOV = 188 Y » Q¥ + LDV W 1DV - 1Y AOOL | AOEZ | A S5E vwotoiwwos] iy | CAT
vay - ©oF Iy « S8% » ¥O¥ A szt | Aozz | A 952 - vwos- orvwoel gy | | AT
- . A1ddnS | SINIYEND  JOONY INIOG
JAONY 3 e
NIIUOS doN N33¥0s | Jaony | A G ) A ianen| tN3Rn ad ] thed

1D3HHODNE IDVLTOAN 41 SININOJWOD 431034505

(sissvHO oLy SADYLIOA

SIN3HEND

INTVA

SHILLINSNYYL 40 SIN3YUND ¥ S3DVIIOA IAVA TIVIIdAL




(apis 3j8] ‘uoiiedyijuspy Jusuodwo)) Jjuf Jejjrwusuelj ..vm e

S

ais
£
uy Bl8Y 62y
i 9l .
28 Db D0 D LDV IO CE0b 22X HIDVIBZ DV IRZDY €0

8E0¥% L8008 R

L)

il = h
Wiz e

L

SA ¥AY 9



OPIS JYDL "UOIEIIIJUBP] JUTULUWIL]) JIUf) sepjlwisues Y( Yid

2EMY OTUE 624¥
. £ 9 S SHOK ¥ FHOY CIr
iy Fideld [t
£00F BEDY Q2016 TH CEDPiIOP] [SIOF L1OF FIDY SidF

Hy 2 )db HO
Shid 40 DNiM3ERNN
DHIMOHS M31A GN3




COME OSC. BALANCED R.F. MOD. DOUBLER PEN. AMPLIFIER OUTPUT AMR

S ETTTTE e o o e o et e e e e e e e e .
: 1¥N : \\\. \\ P \Q .
- P -’ o Vs ks
, / - ’ 4
2L 412 413 s . m - -
= 3 . o £ 415 TR K4
- e ) mm i i 424 NIH..H! IHI m anss EE
> e : B
409] o e laeis™ nee Afezs. afcas ¢ N
v 11
Vs = -
manxu aRso s 48233 TET LS
g S i, --- scz1] W6 er 44z
- sl ZRIFAS . 4 . £ T P 4CHE ACHT
Y 7 3 uag carish D R SEmiaEz ks W P K2 Tew ge o
-l He 4 ke S LW.E L, S tudu 2 o ] R e ol of
e R ~=Za: 33 =4 |4q ) 4 5= SARIS ajese [ 4lent ke Laf 4 4Rz =
D . _N I 4] [efar®iel | Zeg|d .ﬁm._lmmma o %o 30| ==l Ubedpe®
U3} e n.m_.n_w X8 7L 3 3 nﬁ_ 22 Jee [C38 LR |
3 : (Bt Y : - + & T
HE . .F] M 4R3eZ DMu
vy i 3 4CHE: acis
| e : el Ta | . L
3 - e e w7 v . =
X5 N _t wr . Ké W4 wi oo
H ‘_M. " ] a k=] M [+ o [+ b 2] rnﬂ. =3 Lu
n ; e - & ~ - b + - P
apiA /s arlf2 apy’3 apyd | A2 ey P +li/s arifa N_E\ﬂ A S YT A
L 500 PFD 4CI6 ... SQO PFD  4c3; L. ... 47 PFD 4R)..... .. 47000 OHMS ARIG . 33000 OHMS 4R3 . 22000 OHMS e 1350 pH
4cz 111 500 PFD 4CI7 | | PART GF GANG L oo onms ARIT.. 1D, 6BO QHMS 4R32 .. 56 GHMS .
403 . 1500 P¥D 4CIB L. TRIMMER .. .. 560 OHMS 4RIB. ... 47000 OHMS 4RI3 ... [2000 ORMS
404 COiMFD 4cig | 500 PFD L EB.OO0 OHMS 4R1% . 330 CHMS 4R34 .. .. 0000 OHMS
scs L .. .75 PFD 420 . L5300 PED L. 3300 OHMS  ° 4R20 ... 330 0HMS 4R35 0 000 GHME
P S 1 4C21 ... . NOT USED .. 13000 OHMS 4R21.. ... 56000 OHMS
4C7 ... . O-QIMFD 422 . PART OF GANG L. 100 OHMS 4RZZ.. . ... 45O OHMS
4CB_. ... ... .47 PFD TRIMMER 4838 . CTRIMMER L IGO00 OHMS 47.000 OHMS ; .
4€9 .. ... .. 47 FID . .. 47 PFD 4C39 ... ... 300 PFD . 100 OHIMS .. 680 OHMS AL ... HFTRANSR ; | BrARTEST FLLG
4C10 L A7 BED 4C25 L. L. 47 PFD 4C40 CAPACITY BETWEEN 0000 OHMS 42000 OHMS »rmw BAND-PASS TRANSR i ARl o
4cH | 300 PFD ... 100 PFD i YALVE HOLDER PING ... 2200 OHtss 12060 CHMS 413 y : 482 2PINFLY
oz L. 47 PFD - TRIMMER 4C4t ... 500 PFD S .o... 68O OHMS ... 3900 OHMS 414 ANGOE TUNING COIL i
4C13 500 PFD .. BART OF GANG 4842 ... ... 300 PFD 4RIT. .., .6BOOC GHMS ... &3 OHums 415 ANODE TUNINGLOIE : \ ket
ACI L TRIMMER  4C29 ... ... TREMMER 4G43 | . NOT USED e S50 OHMS . 330 ORMS 4L& ANODE TUNING GOIL : t_.:..n.owmhmmmtw
4C15 . PARTOFCANG 4830 ... .. 500 PFD 4caa ... 500 PED 4RIS.......O'75 OHM 130 OHMS a7 OUTRUT COtt. 4XTALE., .. ... 4-86MCHS 4J2 ... COAKIALS

Circuit Diagram of Transmitter Unit {showing Test Points)

FIG. 24,



RECEIVING SYSTEM FAULTY

!

ﬁﬂzmﬂx THAY TRANSMITTER IS FURCTICHING _

]

w CHECK I CONVERTER IE RUNNING _

|

1

meox VOLTAZE XY 5PYT (250) _

i CORRECY READ OFF TO RICHT gy

I¥ NOT £ORARECT READ OFF TOLEFT <G

[eveck <7 s0RPLies £ commccTions §

NOGTES

FUSE 5Fz_

£ CHECK HT. FUSE 5Fi £ CRID -BlaS

< WNOTE IF VALNE TILAMEHTS ARE

ALICHT,

3 CHECK CRYSTALS ARE I8 POSITION
£ THAT PLUC AND SGCKET 511 £
IP2 ARE COMMECTED.

£ (250) AT ALUC

<. CHECK VOLTAC

Spifs

i

¥ HO VOLTAGE AT mmu_m CHECK THE
ROTARY ﬁGch_umma

N —

CHECK GRID CURAENT AT POUT 3PIj2

[

[

-

|

nImnxDm.mn.ﬁ.uOZﬁﬂQZ.;namDm
RELAY SREL.Z

SIDE.

CHASSIS.

CHECK CRID CURRENT AT POINY 3PIfi “

n.,—mnxaoz.;nﬁmﬂa«um”.ﬁ_ﬁz
RELAYS SREL.? [ SRELT

1

/. CHECK THAT SO -AXIAL LINKS
12, 2RE AND 3J2, 191 ARE
CORNEGTED .

2. REMOVE VALVE V4, L COUPLE
SICHAL CENERATOR TYPE 57
(OR EQUIVALENT)THROUGH A
"Oi MED. CONDENSER , BETWEEN
ANODE PIN ON VALVE SOCKET
AND CHASSIS,

CONKELT A Q=200 MICRO~
AMMETER ACROSS PLUC 1P2 [
LHECK THAT OUTPLYT OF 40p A
APPROX_ 15 PRODUCED WITH
30%% MODULATED IPUT. FROM
GENERATOR OF 500 2V APPROX.

RELEASE 3CREWS HOLDING DOWN
LEL APLIFIER £ TURN UNIT UP SiDE-
WRYS TO GIVE ACCESS TO UNDER-
ATTACH SILHAL CENERATOR
BETWEEN GRID PIN OF VALVE W) €
INJEGCT 30%6 MODBL -
ATED SICHAL OF 80 MV, £ CHECK
THAT DUTPUT oF
ATED BY MICROAMMETER,

i

HICREASE IHPUT FROM SIGNAL
CENERATOR 8Y 4 0B, AND MONITOR
AUDIQ OUTPLT.

£ CHECK VALVES (V5 1v4, ivé, BY
SUBSTITUTION.

2. CHECK ASSOCIATED YOLYACES
£ CHRCYITS

i hImhr <>_|<W V4 BY mtam:ﬁmq_o:
2. s »

5. n:nnx AERIAL nx>znm-0<m=
RELAY SRELJ

20HA IS INDIC-

il

I

—

£ CHECK WALVE Jvi By SUBSTITUTION
£.CHECK VOLTACES L CHACUIT
ASSOCIATED WiTH VALVE 3VI.

. CHECK VALVE V2 BY SUBSTTUTION

2. CHELK VOLIACES & CIRCGIT
ASSOCIATED WITH YALVE V2

W THE AECEIVER & TRANSMITTLR UNIES ARE
REMGVED FAGM THE CHASSIS ASSEMELY FOR
TESTIHG. THEY MUST B RECOUPLED T ATRE
CRONMEL-CHANGE MECHANISH IN THE HANNER
DESCRUBED 1M CHAPTER Vil

2. SULLESTIONS FOR FAULY LOCATIOR ARE MAGE
O THE ASSUMPTIOR THAT CiREULT ALIGHRERT
15 LOREECT.

4. CHECK VOLTACES £ CIRCHITS
ASSOCIATED WITH VALYES Iv4.3Y5

m CHECK VALVE 1v3 gy mcwm.wj'cdoz
2 = - Wb =

E AN * lys e =

4 = Ve =

5. CHECK VOLTAGES mn_nncﬁm
ASSOCIATED WITH ABOVE YALVES |

|

ATTACH SICHAL CENERATOR TO
CRID OF VALVE V2 THROUCH A
05 MFD . CONDENSER. £ IHJECT
30% MODULATED SICNAL OF 514y
APPROX, CHECK THAT AR OUTBELT
GF 40pA AFPROX. 5 INDICATED
BY MICRO-AMMETER

1. CHECK VALYL IVZ BY SUBSTITUTION
2. CHECK ASSOCIATED VOLYACES ¢

JElreu,

ATTACH SICHAL CENERATOR 1O CRID
OF VALVE 1¥ THROUGH A -G p#FD.

CONDENSER AHD INJECT 30 % Mol
ULATED SICHAL OF 4000y,

CHECK THAT QUFRUT OF 40ua
APPROY, 15 INDICAYED,

THECK VA VE IV BY SUBSTITUTION
2. CHECK VOLTAGES ANDASSOCIATED
RCUIT.

it

Fault Location Chart for Receiver Un

FIG. 27.
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TYPICALVALVE VOLTAGES R CURRENTS OF RECEIVING SYSTEM

SUSPECTED COMPONENTS

Y T =
VALYE MEAZURED BETWEEN | VOLTACE IF VOLTACES ARE INCOBRECT UNIT c\ ~
|\/] |SCREEM & chassis| sy iR25 » 1IR3 «[C5 ) poll s
" AMODE £ CHASSIS 85y = (R4 + 1C6 = o
~ = =
D SCREEN € CHASSIS 135V {Ré = IRZ6 » ICIO Yoy =]
L] AMODE € CHASSIS ERY [R7 + 1CI3 “ol- n
: -t =
CATHODE £CHASSIS | 22V IC14 + IRS > T & |k
[\/ 3| SCREEN & cHAsSiS| 200V IR9 = ICIS py < <
ANOCDE & CHASSIS 210Y IRIO = {CI wo | F i
- < ;
Ve CATHODE £ CHASSIS BOV X | [R2O -~ IC27 [C32 » 1C36 2 =
ANODE & CHASSIS 40V % IR2!+ 1C29 J = b
=4 & H
m i
CATHODE & CHASSIS | -0V 2R2 Vo2 | 5103 |
Py | | SCREEN ¢ cHassis 25V 2R5 = 2C3 C | = =3 |
ANODE & CHASSIS 20V 2R6 « 2R7 « 2C4 \ TS\ |
) - - :
CATHODE € CHASSIS | 105V ZRil» 2R(2 » 2C7 gz z T
D\/D | SCREEN € CHASSIS | 250V 272 S| & | % a
ANODE £ CHASSIS 250V 272 /] 2 & x o
bt jud
CATHODE & CHASSIS 40V IR3 . 3C8 3 g g a
3V | screEn & cHassis | 270V IRL = 3C2 = = y,
ANODE & CHASSIS | 270V 3R 3C2 « 301 J g =
CATHODE € CHASSIS 40V 3RI9 » 3CI2 5 3
HA\/JJ | SCREEN £ CHASSIS | 270V IR4 « 3CIO MA. | Ma. 3PV
ANODE £ CHASSIS| 270V 3R4 « 3CI0 « IL2 gﬁ ' o
CATHODE £ CHASSIS 15y 3R20 .« ICZ0 b 5 % %
S\/3 | scrEEN & CHassIs 175V IRZL - 3041 S | MA | ma | 3PY2
ANQDE & CHASSIS 270V 3R7 < 3C16 « LS & ‘ ’
A SCREEN £ CHASSIS 220V IRl s 3C46 » 3C23
Vi | iNoDe € crassis | 230V 3C26 « Rl » (€1~ 1L CRID DRIVE CURRENT
! IR - 1ci- 1L MEASURED BY AN
3V5 SCREEN & CHASSIS SOV IRID « RIS ¢ ICIO ‘ O-IOM A, 75 OHM
ANODE £ CHASSIS | 200V IR14 » 3RI7 » 3C29 J METER.

METER,

*NO SIGNAL CONDITION
N.B. THESE VOLTACES ARE MEASURED WITH A 1000 OHM PER VOLT

INDICATIVE OF FAULT CONDITIONS.

YARIATIONS OF X 20% ARE NOT NECESIARILY
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MAIN OSC.TREBLER TREBLER COUBLER FREQUENCY ] |} CHANCER R.E INPUT
B e et L e — S e e st it 4 e i o o b i et et e = e
/ | Z
5 . i ;
LY o 3 5 ‘ w
=t LA
% Y TACS 170 10—iom i [~ 2 - uﬂ 7 \_.r_.m
: ¥ ‘«m
: i1 3
H 3 > = g &3
i 58 .m-“s i 4 3 wec2 rE  Edn
P SiA S gD
| mu t I 26 mu = Atg Alzh ArsT L
! o 122 =
Poads § it i i pf o Big B mhee w33 |
gorta s M 5 S e 3 AiS
Iniac N I : i g7 Be i e W
P m XTALs | P 4 o ion miee |20 128
S W0 g1 ot —a
e L] LTT I Rld »
_ . w el s
e e R | 3 ) B
oy nn
S 6 - b BT T 3
M V) /8 / e eI ) &
. 301/3 s/
oo 1500 PFD
el _.woo i 3C34. . .SPEC. TRIMMER IR ... 47,000 OHMS  3YI.. .. .. ... CYI36
€3, T Mot ysEp e B 1 3RIZ. ., 00,000 OHMS V2. CY I3
3¢y 160 Yaen IC34. . .SPEC. TRIMMER 3RI3... 47,000 OHMS Wi, Cvils
LY R = G - ic3a. ... ., 1500 BFD 10,000 OHMS b SO S O
36T AT el 3C318 . . ZEO PFD D1 MEGOHM vs.. L. L. dv 138
S * ol : I me e
co. L SPECTAIMMER  3Gi9. ... 1500 BFp 3oan T CSEQ RFD dtad. L., L 22CPFD RS, . 47000 OHMS  3RIT... ... .. 12 OHs
3ce EC TRAIMMER kL AT PED 100,000 OHMS
o HOT USER . . 3,300 OHMS
ICH45.., ., ...15 PFO B 33,000 OHMS IRZO. ..., 150 OMMS .. [PART OF
3¢C46. ... 000 MFD 3RO, OO0 oHMS 3RZI. .. 47000 OHMs CANTED CONDENSER

Unit (showing Test Points)

fver

t Diagram of Rece

ircui

C

FiG. 30.



G2yl

(uonesynuap; jusucdworn) yup buikjjduy
ey}

BHi £2Yi £0 6"l BIWE SEDl 22uM) Kivel]
Ll 9 8l LIDi HYIASIYI 62U AT \ozyl 2wt

27

9 6l /O:"x 2801 | syl
2l 4}

™,

iyl NE/ 2¢21
YO 201 L£D1 02D

171

LT40 B ]CT

5Tl
|
ﬁ!ﬁﬂlﬂﬂ?“"“

o

g ¢2=1]

5

il

f
&
i
i
L

gzl

2

£201 2201 1D MIYOSY

931 £
211

201

LD} £1D1
iAl

s

Al el

SAl * 920
z2di

Al
£200 9AL .




-.Mw..i«
: =
r 1 H
il
vl 13 s 14 : -
Py e, = T "
: T poinie [y Vbbbl ettt Ak & =
H i [ | ¥ | T T4 d =
L.} nm ) alr : "l_h mﬁl“ 5 i Wﬁl_.._. i fols s |
- == B A H O R SR TR ! == i = 3
¥ ‘ t i o 4 I 3
|t : _3 ' 1R .nlm: " n_uom ! n_ml.—l " Im“s | b
- (e o i 2 W St vl gnimom uymmel &4 Lyt ot T W ahE
I e ficz
| R4
RIZE R
] ] i & pre_ glis . LEO
_ _ “ _ _ _ ¥ ol [ s
[ | ' It n.ﬁo 51 < 4 I~I wr P »x__.._ Py | 2 = te p IHIHI_I
T Slmn I i = Zas .55 F = el T 3 7o do o = oo T T
T B_F A 1T T | BT T LB EEE
e 1 M - [ X
e 54 [ =
3] T ~h pY St A
_nwwl }._m.mml £y Fi 3 T Ell
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5 Mu F8 ¥4 [
[e]
Q 4 o)
U U L1/a 1/ /s E&M Wi/s 118
16,000 OHMS RIZ. . .. (0,000 OHMS IRZ3. . .. 4,000 OHMS I, cv i3
OHMS s - 10000 OHMS IR24,..330,000 OHMS V2o Cv IH
QHMS AC0000 CHMS R25. . ..68,000 OKMS Y3, - Cv1g
OHMS .. 47.000 OHMS 826, .. 68,000 OHMS 4 CYi£0
OHME 220,000 OHMS IRZA. . 68000 OHMS F¥S. V138
CHMS  IRIT...... 47 MECOHMS IRZ. [, .4-7 MECOHMS v évila
OHME 22000 OHMS
OHMS 47000 OHMS iTi
OHMS  JRZO, ... 47000 QHKS (2
OHME 2L 33,000 _OtMS tT3
GHMS  WR2Z2.. ... i MECOHM T4

t Diagram of LF. Amplifying Unit (showing Test Poinis)
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12 34
54 5;

KUMBERING
ON 272

TERMINAL Eﬂr‘"‘—"ﬁm

all .;i G

TERMINAL
NUMBERING
ON ZTi

zvez ZVi
ZRiZ 2R1Y [ZRB ZR9 2RE

2Ch 2C5 2Lt

2B

Modulator Unit (Component [dentification)

FiG. 33.



E::_QL
NE_NOHJi

IST. HIC. AMP

2Ri6
LiL _
_.* oo 0 & 3 F g
J
zt M 2afz 2sifs 2409 2JIN0 2T 248
Coreinen ... OO MFD 2RI..... 330000 OHMS 2RIt 200 OHMS
. ! 3 1T T
2. .. 05 MFD 2RZ........ 680 OHMS ZREIZ2 ... .. 2700 OHMS - .nf_uo
G O MPD 2RI ... FI0 OHMS 2RII ... JBOHOO OHMS I ches.-CYI3F
2C4 ... O MFD 2R4.... 470000 QHMS 2RE4 ... .. 2-2 MEGOHMS V4. ... .. ooan . CVESS
2C5..... ... 4700 PFD 2RS .. ..., .ol MEGOMNM 2RI5 .., ., 722 MEGOHMS
ol WU 5000 PFD 2R6...... 10000 OHMS 2RI .. .. 470000 OHMS

T ... PO MFD
2€B.........5000 PFD
2C% .. vrver. .. 220 PFD
2o 220 PFD
2CIH ...........33 PFD

2R7.....220000 OHMS
2Re ... 330,000 OHMS
2R9 ... 680000 OHMS
2RIO £8.000 OHMS

... . BRI TRANSFORMER
272, DRIVER TRANSFORMER
ZT3.. . MODULATION TRANS'R

2P, ..., CO-ARIAL PLUG

X IZWAY SOCKET

NOTE L—Transformer 272 Is supplied in two types one marked with a yellow spot and the other unmarked. I
the marked type is installed i a0 eguipment ot supplied as & replacement, transtormer connections ate terminated
as shown in this diagram. IXf the unmarked type is suppiied, connections are terminated as lMustrated in Fig, 1%
NOTE 2—Condenser 2C11, value 33 PFD, has been added belween termiunals | oand 2 of valve 2V

Circuit Diagram of Modulater Unit (showing Test Points)

FiG. 34.



