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1._BRIEF SPECIFICATION
1.1 Application

The A.W.A, Carphone Equipment type J59429 forms the complete
mobile transmitting and receiving installation for a radio telephone
system employing frequency modulation.

Simplex operation, with a "press-to-talk" control switech on
the microphone, is used throughout.

The equipment operates on two fixed frequencies in the 70 -
85 Mc/s band, selection of the frequency being made by a simple
two-way switch on the wvehiculsr control unit.

1.2 Compogition

The complete installation consists of a transmitter, receiver,
power unit, aerial, vehicular control unit and accessories. The

equipment may be arranged to operate from either é or 12 volt batt-
eries.

The complete equipment schedule is as follows:-

(a)  Transmitter/Receiver Assembly type J59430
(b) Power Supply type 2330322

(e) Control Unit type 23P51048
(d)  herial type 23Y52259

(e)  Loudspeaker type 29652
{f; Four Connectors type 16R5585
Battery Connector type B54905

(h) Speaker Connector type B55679
{i] Valves, Orystals and Vibrators

i) Instruction Book No. 59429R

1.3 Mechanical Arransement

The transmitter and receiver are assembled on a common chassis
and front panel to form an assembly which fits into a single case.
The vibrator power unit is in a separate case, both cases being
designed for horizontal mounting. The control unit carries the tele-
phone handest, and is normally mounted on or above the dashboard of
the vehicle.
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2, INSTALLATION AND OPERATION
Location and Mounting of Units

The location of the squipment will naturally depend on the type
of vehicle and any special requirements; however, the normal arrange-
ment is to place the transmitter/receiver and the power unit in the
luggage boot. The control unit is alwsys mounted on the dash panel.

The aerial is normally mounted in the centre of the roof of ths
vehicle to avoid direotional characteristies which could reduge ths
range of communication in certain directions.

The Series ¥52259 aerial is a thin whip cut to approximately
one-querter wavelength of the operating frequency. The mounting details
are as follows:-

1)  Mark out and cut the centre hole of 25" diameter
ii) Mark and drill all mounting holes as shown on Drge. 51835D3.

(1ii) Fced in the clamp ring by passing the slot in it over the edge
of the centre hole, and attach by means of the countersunk
gorewvs.

(iv) Mount the aerial by means of the screws passing into $he tapped
ring, again as shown in Drg. 51835D3.

Shegk of Battery Connsctions
- IMPORT ANT
Baefore switching on, check that the wiring to the hester eircuit
of the transmitter and receiver valves and the connsctions to the vib-
rebor in the power unit are correct for the voltage of the vehicle
battery.

For deteils of connections, refer to the circuit diagram of the
power unit, (Drg. 3032202) and the transmitter/receiver assembly,

(Drg. 5943041).
Cables

The following cebles have to be made up during installation to
suit the physical layout of the units.

(a)  Gable from Power Unit fo Coptrol Unit

iftor the correct length is determined a type 16R5585 plug must
be fitted to each end of the li-core cable supplicd, Tho method
of attaching the plug is shown in Drg. 51835D5. If it is necess-
ary to pass the cable through a bulkhead, maeke e hole large enough
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2.5

(b)

{e)

(d)

3.

to take & rubber grommet which will Fust ass over the
cable, and finishgzeading through belors Ettanhing the
second 12-pin plug. It is customary to run the cable
through along the underside of the vehiele floorboards,
securing it at short intervals and taking care that it is
well clear of exhaust pipe, muffler and any moving parts
guch as the tail shaft, controls ete.

Cable from Power Unit to Transmitter/Receiver

This cable is made up in the sene way as desgribed
in (a) above, It should be kept as short as possible to
nininise wvoltage drop in the heater circuits.

Cable fron Battery to Powex Unit

Two leads of 770/.0076 rubber covered cable are
required and should be kept as short as possible, by proper
placenent of the squipment, to minimise voltage drop. These
leads are normally run in the same way as the control unit
cable in (a).

The power unit end of this cable has to be fitted
with Battery Plug type B54905, according to the deteils in
Drg. 54905D1.

Aerizl Cable

This should be kept as short as possible to aveid
losses. Its exact length is not important. Coaxial cable
type RG58LU (50-chus) is supplied, together with coaxial
comnector type 31067. This comneetor ghould be attached
to the cable according to the deteils in Drg. 54900D4.

Einal Tuning of Trensnitter and Receiver Duping lnskalleation

The transnitter and receiver are joined together as a con-

plete assembly and are nornmally supplied pre-tuned to the carrier
frequency specified. However, tuning of the transnitter output

eircuit and the receiver crystal ocscillator cireuits must be eom~
pleted during installation.

For the transmitter, carry out steps (9) to (14) of the

conplete tuning procedure giwven in section 4.

For the receiver, it is normally only necessary to reseive

a strong carrier at the desired frequency from the base stetion
transnitters «w.. “wie the FREQ. IDJ. controls (C34 and 036 respect-
ively for Zone 4 end Zone B) for zero indication on a centre-zero
meter plugged into the DISCR. jack CF4.

When tuning up, the transmitter and receiver nay be operated

fron the nornal source of L.T. and H.T., but must be withdrawn fron
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the case so that access to both gides of the chassis is possible.

411 controls, netering jacks, etc., may be identified fronm
the stencilling on the chassis.

O _LLL OCCASIONS when altering or checking the tuning, allow
the transmitter and recciver to run for at least 20 minutes with

only the heater supply switched on until both attain a stable oper-
ating tenperature.

Opersting Instructions

Nornally the cquipment nust remain switched ON as long as it
is desired to receive ecalls fron the central station.

Switching ON is accomplished by turning the MUTING/OFF-ON
switch control (on the Vehicular Control Unit) from the naximun anti-
clockwise position in g clockwise direction until the REC. pilot
lights.

When the receiver has warnmed up, turn the control in a clock-
wise direction until the noise output from the speaker just disappears.

(a) Making a Call

(1) Lift the handset from ite cradle and wait 10 seconds
for the transmitter to warm up.

(11) Depress the press-to-talk button on the microphone.
The TRINS. pilot on the dashboard control unit will
1light.

(1i1i) Speak into the microphone at normal conversational
lavel.

(iv) Release the press-to-talk button as soon as finished
speaking or the reply will not be heard.

(v)  When the nessage is completed, return the handset to
its cradle.

(b)  Apswering a Call

With the equipment on "standby" (i.e., with the hapdset on its
cradle) an inconing call will first be heard on the speaker.
To reply to the cell, follow the procedure sot out in para.(a)
above, The incoming call can be nade coupletely private by
setting the SPKR-H/SET switch on the control unit to H/SET.
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3. IECHNIC/L DESGRIPTION |
3.1 Irensaitter/Receiver type J50430 (Drg. 5943041)
3.1.1 Transnitter
Supnary of Perfornance
Freguency Range: 70 to 85 Me/s.
Erequency Control: Orystal control using L.W.i. plug-in

type D erystals operating at ambient
tenperature. Frequency tolerance
$0.003%  Temperature coefficient
better than one part per nillion per
degree centigrade. .djusted for

30 puF, input circuit.

Frequency 36 tines crystal frequency with adjust-
Multiplieation: nent for variation of ¢7sta1 frequency

by approxinately *200 ¢/=.

dudio Freguenoy (a)  Response

Flat fron 500 to 1,000 c/s,
rising 10 db over the nmodulating
frequency range fron 1,000 to
3,000 c/i.

(b)  Harmonic Distortion

Less than 5% when nodulated by

a 1,000 ¢/s tone to a frequency
deviation of 15 ke/s which
cerresponds to 100/% nmodulation
for this type of transmitter.

Power Qutput: The noninal ocutput of the transnittes
isg 10 - 14W, i

Bower Input: 6. 2V,
Stendby (filanents only) 4.0 4. 2.0 4.

Transnit 17 A, 8.5 L.
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Yalve Complenent
Yalve Type ction

V15 6406 Opeillator

716 6C4 Modulator

17 6406 1st Doubler

V18 6405 1st Tripler

V19 6LQ5 2nd Tripler

V20 6105 2nd Doubler

V21 2ER6 Power inplifier

V22 12407 Ludio Jop, and Rectifier

V23 6BL6 Congtant Output Loplifier
Rescription of Circuits

4 nodified Pierce circuit is employed for erystal oseillator
V15. Two separate crystals are used for the two bands, but these
are close enough in frequency to use the sene tuned circuits without
deterioretion of performance. Relay RLL, energised by the ZOWE
switeh on the contrel unit, provides ths erystal changeover circuit.

The output of V15 is frequency-nodulated by modulater V16,
whigh is fed fron the audio seotion consisting of audio anplifier
and rectifier V22 and constant output anplifier V23.

The nodulated carrier is then frequency-multiplied by
1st doubler V17, lst tripler V18, 2nd tripler V19 and 2nd doubler
V20. The final power amplifier, V21, is coupled to the aerial via
& pi network and the aerial changeover relay contact 1C. The total
frequency multiplication is 36 tines the crystel frequency.

Jacks CF5 to CF1l are provided for metering during tuning and
servicing of the transnitter.

Relay RLC is the press-to-talk relay switoching H.T. voltage
Yo the transnitter or receiver as deternined by operation of the
press~to-talk switch on the handset nicrophone.

The deviation control R108 is set at the factory JND ITS

SEITING SHOULD NOT NORMJLLY BE ALTERED, However, the indication
of naladjustnent of this control and the procedure for correcting
it are given in the maintensnce section.
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3.1.2

T

The line level to the audio input should not be more

than 1 oW. in 60 ohus.

The valve heaters are connected in two groups of equal
loading and these are connected in parallel for 6V. operation

and in series for 12V,

M?Eﬁl%“mi
in Me/s)

dudio Freguency-
Charscteristics:

70 to 90 Mc/s

Crystal control using /i.W,i. plug-in
type D crystals operating at anbient
temperature. Frequency tolerance
$0.005%; teuperature coefficient
less than one part per nillion per
degree centigrade. /Adjusted for

30 wiF, input ecircuit.

Signal Froguency (in Mc/g) - 2 Mo/s

7

(a) Response

sapproxinately flat between
500 and 1,000 e¢/s, the response
dropping by 10 db. at 3,000 c/s.

(b)  Haroonic Disbortion

Less than 12% for 1W. output
or less than 5% for 0,5W,
output from a signal nmodulated
by a 1,000 ¢/8 tone to a
freoquency deviation of 10 ke/s.

With a 1 UV, signal fully modulated

. 1,000 ¢/s tone, the ratio between
the a:dio output and the output
received without nodulation is at
least 38 db.

Not less than 25 db for 1 uV. input.
The audio output is substantially
congtant for signal input levels
froo aspproximately 0.5 UV. to 0.1V.

The power ocutput of the receiver is
1 watt into 3 ohms.
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Designed to feed fron a 50-ohn ar 70-chn
cooxial cable.

The first internediate frequency
(difference frequency output of the first
nixer) is deternined by the frequency

to which the receiver is tuned. For the
70 to 90 Me/s receiver, it varies fron
12 to 14.5 Mc/s approxinately. The
second internediate frequency (differ-
ence frequency output of second mixer)

is held constant at 2 Me/s.

Lt £20 ke/s, output ot lst LIM, grid is
within 3 db of centre-frequency output.
it 160 ke/s, output at 1lst LIM. grid is
down nore than 70 db.

The worst spurious response, including
inages; is 70 db down.

in input of approxinately 0.5 KV. will
unnute the receiver when the outing
control is set to "just muting". With
the nuting contrel fully clockwise, the
nininun signal to unoute the recelver

* 1 20b more then 2.5 WV,

ﬂ- M'
Te5 4 4.0 A
Ivpe Function
653-5 R.T, Iilplifiﬁr
6.LU6 lst Mixer
676 Tripler-doubler (for local
oseillator)
6.06 Logcal oscillstor and amplifier
6LU6 2nd Mixer
6.6 1st, 2nd and 3rd I.F. anplifiers
6LU6 lst and 2nd Liniters

64L5

Detector
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Yalve Type Funection
iz 6LVE Noise [nplifier and Rectifier
V13 64V6 i F, inplifier and Muting
V14 6145 Output inplifier

Deseription of Circuits

The receiver is a double-conversion superheterodyne covering
the frequency range 70 to 90 Me/s. It operates on two fixed fre-
quencies within this range, controlled by a erystal oscillator with
two plug-in type crystals which ere selscted by a switeh which also
controls the selection of the transmitter crystal frequency.

Valve V1 is an R.F. anplifier at the signal frequency feeding
the lst nixer V2, which is supplied with local oscillator voltage
from V4 at six tines the erystal frequency via the frequency nultiply-
ing stages V3B and V34. The 2nd nmixer is supplied at crystal frequency.
In each case the frequency of the local oscillator voltage is below
the signal frequency with which it is being nixed.

Nerrow-band characteristics are obtained by the use of back-to-
back and single transformers with overcoupling, in the 2 Me/s I.F.
enplifier chain V6 to V8,

Two stages of liniting are provided, followed by a conventicnal
phase discrininator (V1l). The i.F. ocutput is fed to voltage amplifier
V13 (which also acts as a muting valve as explained below), and thence
to the power anplifier V14.

To prevent eXcessive noise appearing at the output in the absemse
of a signal, a muting circuit is included. With no signal input, noise
voltages present across the H.T. dropping resistor of the second lin-
jter are spplied to the grid of V12, where they are snplified by the
triode section and rectified by the diodes. The resultant D.C. is
applied in negative polarity to the grid of the i.F. wvoltage anmplifier
V13, to hold it at cut-off. With a signal input to the receiver the
noise disappears, the bias at V13 grid is renoved and the valve func-
tions normally. The sensitivity of the noisc amplifier, and hence the

degree of puting, is controlled by a potentioneter in its cathode cir-
ufr. This is %ﬂa MUTING control on the dashboard control unit.

i relay EEQ, is provided to changeover the aerial and the H.T.

fron receiver to transoitter when the press-to-talk button on the
nicrophons is depressed.
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3.2  Power Supply Unit type 2H30322 (Drg. 3032202)

Dual interrupter type vibrator suppliss using seleniun rectifiers
are incorporated in this unit;, to provide H,T. for the transnitter/
receiver, bias for the tranenitter end nierophone supply voltages.

The power unit nay be operated fron a 6V. or 12V. wvehicle battery
by wiring the H.T. input cirecuits according to the details shown in
Drg. 3032202,

The filement supply for the valves is taken frou the battery via
relays RL1 (for the receiver) and RL2 (for the trananitter), encrgised
by switches on the control unit. Thebe relsys also switch the battery
voltage to the appropriate vibrator power supply.

The receiver H.T. frou rectifier W2 (+150V.) ie connected via
noroally closed contacts on the press—to-tslk reley RL3 to the H.T.
input to the receiver. When the F.T.T. relsy (RL3) is opersted, RL3
eontacts changeover, the +300V, supply fron V3 and W2 in series is fed
to the H.T. line which iz changed over to the tramsnitter by contact
RLC2 in the transnitter/receiver unit., Relay RL3 also nakes available
the nicrophone supply, tepped off fran a voltage divider ncross the
*lsﬂvi Bllppl;i";

The bias supply from Wl is pernanently copnocted Lo the trans-
nitter.

lote: When the power unit is operated from a 12V, battery, energising
voltage for each vibrator driving coil is taken fron a tepping on the
prinary winding of the appropriste wibrator trensformer,

Vibretor Conplenent
2 x type V6606 for either 6V. or 12V, operation.

4+2 JNehiculer Control Unit type 23¢51048 (Drg. 51048D15)

This unit provides full opersting control of the installation.
These controls and the functions they perform ere listed below:-

(1)  CN-CFF/MULING Control

When turned from its extrene snti-clockwise position, switch 81
is elosed. The roeeiver comtrol relsy operates and the REC,
pilot lamp lights. s soon ag the valves warn up, the receiver
will function, =8 indicated by noise in the speaker. The MUTING
should then be advanced until the nolse just disappears.

(11) ZONE Switch

This switch controls the frequency changing relays in the
trﬂnanittarfrecaiwr unit.
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(141)  SREAKER/BARSEL Qontzal

(iv)

This is a four-position switoh, giving three different volume
levels for the sposker, and a fourth position in which the
spoeaker is cut off entirely when the handset 1s lifted end
the receiver output heard only in the telephone earpisce.

Talephone Hondsed

This is a standard telephone handset with the addition of a
"mrese~-to-talk" button. The cradle switeh econtects ere used
to energisc the transnitter control relsy when the handset

is lifted, and to change over the receiver output frem spezker
to handset whon the SPEAKER/H.NDSET switeh is set to HANDSET,

When the "press-to~talk" button is depresged the 7.T.T.
relays in the transuitter/receiver and power supply units
are cperated and the TRANS. pilot lanp on the control unit
lights.
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do MEINTENZANCE

4.1 Geperal

442

4.3

Proper naintenance is one of the most inportant aspects of any
radio-telephone service., In the following section, every sssistance is
given to facilitate testing. Stage gain figures, valve cperating con-
ditions, methods of aligmnent and a tobulated list of fault conditicna
and their probable causes are provided. These ore extremely useful, but
cannct at any time take the plece of a thorough fundamental knowledge of
the equipnent and a logical step by step procedurs to localise and trace
equipment faulte.

The aveilability of the correet test instrunents is a necessity,
is conplete and sdequate service is 4o be provided.

Handling Miniature Valves

Care should be exercised when handling or renoving niniature
velves, The pins are sealed directly in ths glass base, there is no
locating plug end the valve is aligned in ite sccket by means of the
lerge spacing between the first and sevenmth pina.

DO NOT ITTEMET to force a velve intc its socket, as this nay
regult in bent pins or btreakage of the glass enwvelope.

Bimilarly, when removing the valve, pull it straight ocut and de
not rock it from side to side. There is a conbined tocl available for
gtraipghtening bent pins and easing tight scekets.

Belavs
4.3.1 Ministure Relays

The press-to-telk and asrisl changeover relaye in the
transnitter and receiver are niniature types; accurately adjusted
during namifacture. They should not be interfered with under
nornal circunstances, bub the contacte ney be clesned when nee-
essary by drawing between them s strip of firm peper. When mov-
ing the oontacts by hand in order to clean then; exert pressure
on the arnature only. Do not hendle or strain the contact

springs in any way.

If either of these relesys does not funetion properly,
first check the operating wvoltage. If this is correct, measure
the resistance of the coil; this should be spproxinately 60 ohms.

The following adjustnment progedure is for use only if
there is definite evidence that the relsy is out of adjustoent,
and & technician having the nocessary experlence in the adjust-
nent of relays, and furnished with the necessary tools is avail-
ﬂ-b:l.ﬁo
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(i} Insert an 0.0086" fesler pauge between the pole pisce
and arpsture. Adjust the lower fixed contacts on both
sides until contnets just nake when the armaturs is
depressed.

(4i) Renmove the feeler gauge and check that there is overa
travel on the noving springs.

(iii) Renove the armature. Indert = test gauge and adjust
the upper fixed contascts to obbain = specing of 0.080"g

(iv) Reassenbls the rolsy end check that tho moving dontactd
nake on the upper fixed contacts simultancously, a8
clogoly as can be judged by the eye. The 0.080" spacihf
can be wverisd slipghtly to achieve this.

(v) 4djust the tension on the spring until the reley just
pulls in between 4.4 and 4.6V. Whilst perforning this
adjustoent, see that the copper btraid is quite free

is not restraining the armature novenent.

(vi) Check the moving springs for overtravel ageinst the
upper contacts as evidenced by bending of the contact
ArTiS.

{vii) Check the contact pressure. This should be greater than
14 grane neasured in line with the centre of the contast.

The relsys in the power unit should be clesned when
necessary, as described sbove, Where contasts cerrying heavy
current becone desply pitted, thes entire epring set should be
replaced.

Under no eireunstences should f£iles or coarse abrasives
be used.

4.3.2 Relay tvpe B52866

4 relay of this type is used in the RL1 amd RLZ
positions in the D.C. power supply. It consists of a 3,000
type relay yoke, coil and ermature, fitted with special
heavy-duty contacts. The adjustoent figures for this relsy
are os follows:=

Hseidusal alr gap: 0.002" to 0.004"
irnature travel: 0.041" to 0.Q45"
lever spring tension: 10 to 20 grans
Buffer spring tension: 110 to 130 grams
(with relay cperated)
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Betterieg

The batteries should be charged regularly according to the enount
of service, since low battery voltage will cause a reduction in trans-
nitter and receiver efficiency.

The specific gravity of the electrolyte should be 1280 when the
battery is fully charged, and should never bo allowsd to fa2ll below
1225, .

The battery eclanps and terninals should be cleansd periodically
and all corrosion removed, befors costing then with a filn of wasgeline.

Iranspittar

The following sub-secticns detail the conplete testing procedure
for the transuitter, together with a current and voltage enalysis.

In checking the various netering points, always use a neter
having the correct renge, or danage to the nmeter, or incorrect reading
could result. COocnplste servieing camnot be acconplished unless the
range of ingtrunents mentioned is available.

i ed for T

Lyparatus Regquired
One D.C. neter having ranges of 0-1 mi,, 0-10 ni,, and 0-250 nd,

BOIE: NO CONTROL OTHER THIN THOSE ASSOCILTED WITH THE VIRIOUS PIN-JACKS
GF5 TO CF1l MUST EE /ALTERED DURING TUNING. THIS APFFLIES PiRTIC-
ULARLY TO L4B, THIS COIL IS ADJUSTED DURING FLCTORY TESTING LND
SHOULD NOT BE DISTURBED UNLESS 4 FLULT EXISTS IN THIS PiRT OF
THE CIRCUIT,

Tupdng Frogedure

Set the P.i. loading capasitors 0161 and 0162 to nmeximun, Remove
the sereen resistor (R142) from the P.i. walwve V21,

Align ths transnitter in the following sequence:-
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METER METERING LDJUST. THE METER

RUNGE EOINT FOLLOWING LR/DING

0-1 mi. 1st TRIFLSR GRID Top & Botton Mo,
glugs of T13

0O-1 mi. #nd TRIFLER GRID Top & Botton Max,
glugs of T1l4

0-1 ni, 2nd DOUBLER GRID Top & Bottom Meox,
slugs of T15

Adjust top end bottom slugs slternately until T15 is correctly peaked,

4

5
6

10

0-50 nk., 2nd DOUBLER /NODE  CL47 (T164) Min.
0-10 ni. P.i. GRID 0148 (T16B) Mex,

0-10 nk, With the oeter still in the P.4, GRID Jack, adjust
Cl47 and CL4E until the neter reads nsxinun.

0-10 i, P.i. GRID €152 (neutralising) Adjust C152
for pinimin ev-rant ~hange while tuning 0159 back and forth
nYaT TaaoNnAnSe -

Replace the screen resistor on V21,
0-250 mi. Pol. INDE Cc159 Min,

010 nil. ¥.4. GRID Ro-tune G148 end sdjust the
coupling betwesn T164 and T16B until the neter reads between
3 & 4 ni. Ho-odjust Cl47 and C148 end repeat coupling adjust-
oent if necessary until the correct grid cwrrent is cbtained,

0-250 nd, r.L. JNODE C161 & C162 Reduce the
capacitance gredually until the P.i. anode current increases
to 75 ni. (It mey be found that ons of these capacitors must
be fully out of mesh at the frequency used).

0-250 mf, Fohe NDE C159 Ldjust C159
for pinire= -~=~de purrent.

Repeat stops 11 and 12 alternately until the F..L. anade eircuit
is perfectly tuned at 75 ni. loading.

Chock to see the grid current is still in the range nenticned.
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LT L4diu t of Set Deviation Control

This control should not be touched unless there is definite
evidence that the factory setting has been disturbed. 4n altered or
incorreet setting will camse low receiver output, or excessive cutpuf
ecupled with distortion, depending on which way the comtrol has been
moved, The correct control of deviation in any narrow band F.M. system
is quite important if proper operation of the system is to be mainteained.

Replacement of the 6BA6 constant output amplifier valve or anmy
component associated with it should always be followed by a check of
control cheracteristics =28 outlined in sub-section 4.8 below, and the
final setting of +he SET DEV. control is given below.

" Apparatus Required
(a) F.M., Monitor, A.W.A. typs FA51931, or equivalent.,
{v) Beat Frequency Oscillator, A.W.i. type R7077 or 456030

(c) 600 to 60-ohm matching pad. &n L pad, consisting of a 560 olms
goeries resistor end a 68 ohme shunt resistor is satisfactory.

(d) VNoise and Diptomtir Moter, A.W.i. type 451932.

Erogedure

(1) With the transmitter operating normally, but with ne medulation,
eouple a small worbion of bhe R.F. output to the F.M. monitor.
Set the F.M. monitsr for Ilat response,

(1i) Connect the B.F.0. or 4.F, oscillator to the microphone input
terminals via the 60C-60 clm ped, and set the B.F.0. output to
2,75V, at 1,000 ¢f/s at the 600-chm side of the pad.

(1i1) Connect the noise and distortion meter to the audio output
terminals of the F.M. monitor.

(1v) Adjust the transmitter deviation control R108 for approximately
15 lr.c.,a"' g deviation.

{v) Tune the modulator induetance L4E for minimum distortion. Note
thet this tuning ro™o~ +== the modulation sensitivity; it is
therefore necessars to adiust the devietion control simultan-
eously to keep the deviabion constant at 15 ko/s.

(vi) Finally, set the deviation control for 8 ke/s deviation.
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The constant ocutput smplifier incorporated in the trunsmitter
gpesch circuit is designed te give sufficient control of modulation
depth to accommodate the variations in the levels of different apeak-
ing voices, When correctly adjusted, the amplifier charascteristics
are such that the input level, as measured at the input of the
600 - 60-clm pad, may vary from the mean level of 2,75V, by Z2.25V.,
resulting in a deviation change of not more than 320%.

To achieve this degree of control with a single valve, scmewhat
stringsnt control is required on the variable-mu characteristic of the
valve used in the cireuit, so thet it msy be necesasary to male a
polection before & valve is obtained which will give satisfagtory
performance. However, type 6Bab valves which do not function satis.
faotorily in this circuit mey be guite suitabls for conventional
4.G.0s operastion in other equipment.

If o 6BAS valve is replaced, the constant output character-
jgtics of the new one should be checked before again placing the
tranamitter in service.

The some set-up =8 that used in sub-section 4.7 is employed;
the procedure iz as follows:-

(i)  Set the deviation control (R108) to give 15 ke/s deviation
with the mean lewvel of 2.75V. at 1,000 c/s applied to the
input of the 600 - 60-ohm ped.

(ii) Reduce the input level to the lowest value aceommodated,
i.2.y 0.5V,; walt for the constant smplifier to resover, and
then the final reading of devistion should be within Z1.5 db,
(or 15% of 15 ke/e). Increase the input level to the highest
value accommodated, i.e., 5.0V., and the finel reading of
deviation should again be within 1.5 db of 15 ke/s. If
necesgary, try o mmber of valves until this result is
obtained. .

(iii) When the constent cutput smplifier is operating satisfactorily,
roget the modulstion depth for 8 ke/e devistion.

Yoltage and Current lonlvais

NOTE: 411 voltages and currepts quoted are typical only and are
intended as a guide tq correct operation. They mey very
from unit to unit due to commereial telarsnces in velves
end components.

(a)  ¥oltages

The wvoltages were mespured with rospect to sarth, with
a voltmeter of 1,000 chms-per-volt, using Eg: 500V, ran'ge for

anode and seresn messuremente snd the .
ook B s nts 10%¥. rangs for cathode
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Yalve

15
V16
i
V18
19
V20
Vel
V22

— (v)  Guxrents

CF5
CFb
&7
oFg
cr9

Metering Jack
lst TRIFLER GRID

2nd TRIPLER GRID
2nd DOUBLER GRID
2nd DOUBLER LNCDE

P, L. GRID

CF10 P.l, LNCODE

4410 Regedver

240

240
240
240
240
240
195

'} mt‘i\:}"\%‘j

% i,
3

1.0 mi,
1.0 mi.
10 ma.
100 mi.
10 mi.

100 mi,

£

Y

‘E,

A
!

BT
La; T,

o
<l
* 1

g
e
~I~}

FRERLE

Average Current
300 phe
0.65 ni,
1.5 md,
15 md.
3.5 mi,
75 mé.

In many respects the receiver is more complicated then the trans-

mitter, apd requires careful and sccurste aligmment

end adjustment, if

the system is to be maintained at full working efficiency.

hgein it must be stressed that the maintenance technician should

havae a thorough working knowledge of the funetion and operation of the
various oircuits, and must be equipped with the proper test instruments

end meters.
4,11 Copmplote Tuning Procedurs for Receivers
Apparatus Required

{a) Contre-zero microarmeter, 25-0-25 |hi., D.C.

{v) Millismmeter, O-1 mi. D.C.

(¢) Mioroemmeter, 0-100 ph., of 2,000 olms resistence (comprising
1,000 chmg D.0. wasiatanes of meter and 1,000 clma external
resistance).



(a)

(o)
(£)

{g)

19.

Signal Generator, i.W.i. type 2R7231, or squivalsnt, covering
a frequency range on sither side of 2 Mc/s with some mesns of
accurately setting the frequency to 2,00 Mo/s.

V.H.F. Signal Generator such as LoW, i, type SR7490 (45-100 Me/gh

4 5,000-chn alignment probe, conslsting of a 5,000-oln resistor
attached to a pair of probes having as little capacitance ams
possible.

F.M. Sweep Generator, sush as L.W... type 1Fi51920(2,0 Me/s).
Note that due to overcoupling in the 2 Me/s I.F, transformors,
those must be subjected to a "damp alignment" procedure cmploy-
ing the 5,000 ohm eligmment probe (as indicated in eteps 1-12
of this ssction).

The receiver audio cutput, owing to the aetion of the limiter
steges, is independent of the carrier strength and cannot
therefore be used as an indication of corrsct tuning. Hence
the various circults are first tuned for maximun input to the
first limiter as indicated by maximm grid curment in thim
valve. This current can be read by pluggirs am -1 pi, ow
0-100 pi. weber into the 1st LIMITER jock CF2.

The oonplets tuning prooesdure ia ans follows:-



. _ *8 /0% (2T 9% ooWETYq
Emhﬂ%ﬂﬁﬁ?%mnﬂnﬁuﬁnﬂuﬁﬁﬁanﬁrﬁﬂaﬂmmﬁz.mamopnma&ﬁmnﬂ?samn

W LI 8uge dog zd0 /L T/LL 8/ ¢ PT2@ g9a  *vr 00T
« "XH LI #nTe wogjoq 20 QE..NE.. BJOH.E - PEIA QU e 00T

: %o UTUATA qou 8T 8 /0 (2T 4F
mqﬁﬁgﬁgmnuuﬁﬂ.aamamomqﬁsoﬁs.ﬁﬁamﬂﬁnaaam?Lﬁaﬂ@éﬁpnfﬁ EEE

*¥BH g1 3nrs dog zI ¥/ T/l |, dg  PES A "7 00T
*XBH gl 3nTs mogjod (L) | £/82 /81 2, HE H..& A 7001
*sqndqno ey esfrenbe TTTA (FUSTOTIME LiTensn &: uiny g/T WeYL 8891) 61 F

Snrs wogqoq eqq Jo quemsnfpE-ex qUBTIS B ¥C UEYy oJomifq AIEA SqnlqnO oMY JI  ‘ZdD B AN
30 £y7renbe 07 W0OUO puUe ‘8/0f QT Jojuaeusd TeudTe eyj Suias ‘Y/EI /6L WOIJ ﬂoﬁ anomay,
X8R 61 Bnte doj zZd0 /61 T/61 8/°0 2 PRE g .,1 00T

*XEH 61 FnTs mogjoq [Ai) £/6Iz/6L g/one PR gA v 00T

*gT o4 T edegs JoF 8T93e4Io Joafooel oqq eacusy
%%%%.% TeE  mm

HEE..,EEHA eyy uo pest g8 zjgo 9% *Ti 09
hmﬁﬁﬁg&m q_..m_._EE o TeasT gndyno Jogmaeued Teudfs ey 3enlps ‘earsnyout €L 04 T edejs uf

-

20. 5

._x. {
" : .._f..s._.

e e s L

: LI Jo yasmdTIY

J W o418 _EEE ¢ UTY4TM BT /0% 0ZF 9% eouwTEq 99US YOeud puv £/95~7/9I Woiy Eﬁn aAoTey
G *xo 9] 3ure wogjog 240 €/91-2/91 8 /00 2 z/61 ‘700l
| *xe 9 3ure dog 20 7/91-1/94 8/90 2 z/61  “vrl 00T

*HIDN

JIE

HI0R



&
*Tenbe exe s/of ¢TT
98 gqndqno quty X
o8 Lrewpad qenlpy (*vrl ST usyy ssel eq 90U pPrNOUS 8/of GTF 48 UELMO Ieqel)
' «Sutpesz Teqeu .

*xeu £q pegeoTpuT
s ‘eumy~z30 8/0% QT

JoquIeusd TouATE ygTA (*Am OT)
Lxeupad o1, feed 0TI 2nTs moqyog 10 2/9 2 PT GA i ot
L mH -
Je3el 0J8F J0 Mw.nnmm_mmn *(peyBanges oJ8 SISFTULL
4q pegwotpuy 1eYq aanste of ¢*\U QT 80T 94%)
g8 eouwuOsEy 01 Snte dog i /o0 2 prad ¢ Gzro~4z ST
“yrl 061 |
.Eh&ﬁuﬂuﬂﬂ_ﬂ@h
Joqem *mE) €1 Snts dog ) 8 /oH 2 pra8 ¢4 ‘THTO YT

sqandqno queqeuod I0F
dut uT g0z JO UOT9RILBA © of Surpuodsexroo ‘g Jow z 9 osuodsor eyy 09 eATRTEX *qp 2 WRULE. .
8400 40U oq prnoys pueq-essd oYj JNOYSNOLY} UOTIETIE LMITXUH eyl 'JUOTOTIINE ST edusTEq
TTeIea0 JT peqoudy eq fen pusq-sesd oyy o ogqued oy Ut dip .uuuﬁﬂmﬁ?ﬂ % Jo couesoad eyy FION
L e ol
 -moToq €% UOT008=qns U woyue 8%
Aregysupxoadds eq prnoys seT4TATITSUes afeqg ‘8 o) » quoqu /oy O 9° JUeMMETTE TreLeac ¥oeqg €1

spqoad saotroy r4 8
*XEH ¢1 nre dog zao /517 T/5 s/oH 2 prxd ¢4 *Tio0l T
* X ¢1 Jnre moqqog Za0 €/61-2/51 8/o0 Z prad ¢p  ‘viooT OT
[reEniisrT DMIMOTION  INIOd &50W07 adotd ‘BN 0T Indn [l
W DRIQVEH Aaian SHY Ienf@ eI IEoTHI T TS TROIS i G h )



*ATeqeTdmoo
MO SN0 IOAYO0SI eqy WoIg qudqno estoum ey TYHUM wWOTgEsod D ONLIQN ©4F 0% SSFM{O0TO 4TUn TOJFU0D
5ﬂanuﬂﬂﬁnumﬁ§mﬂ§n JmnmﬁaﬁﬁﬂﬂuﬁpﬁﬁﬁﬂEﬁﬁﬁaﬂﬁnﬁﬁﬂﬁwﬂmﬁpﬁﬂ

ToIU5) DI MW Futenlpr €z
*TeudTs ou U3TA peuteqqo TeasT ostou qndyno oy MOTeq qp Gz WeY3 ST 30U eq prnoys

dug *pn T J07 J098Tsed pEOT W{o-f ¥ BS0J0R [eAeT oSTOU eyq ‘*e*T ‘qp ¢z weyj ese] jou oF jnduy *prl T 9@
durqenh *semry TBJIoASE 9qTNOI[D sy ¥eed of Lieeseceu 4T Supmu fITH puR 4 Usemgeq sanooc FuTTIng EEqOQ

*71i 00T-09"x0xdde T1O PUs 60 fouenbexy (*xoaddz *prl T)
Futpses egey ‘90 %0 ‘T0 =i IeTIIEy | ZTad 7 00T z2

*semyy TUdeses 54FnoIfo egeqy jenfpe o
Liwegooeu 4T JuTyew ¢ pue ¥ JO SeTIepucdes oyy-weesgeq qetwe Leuw Suprrnd Jo qumorm ureqres v :HOR 1z

*ButpEes tnOTXEW J0J
#1, 3uTs mogqoq
genfpe-ey v 09
aatd oq pegenfpe

gnduy  *Juppeex ¢1 =5ute ; oW 2
IeqeW UnETXRR uogg0q pus dog 20 9% PTad 2o *vrl 00T 0z
1l 009
= QoY *xoxdde
ndgno *xeu Jo4 71 8urs dog  Tdp , e T 6L

*dTp o4 seousm
“uoo genf Tgp uf

IBLING TTUm I
Ut 3nTs metog 3nTs moqqoqg T4D T T=u £T
TUOEETTToSD” sregelio JeaTsoel o}
gndgno *xe Joy %1 Fure dog a9 Jo euo Jeyste uf SnTd VT T-0 LT
[l SRIMOTIOL INT0d g B 0T Indad [acisiit
DIIQVaY Saian I Enraw TR yejianny gl i:d WER  JE5

d



594,298

4eld

Loy
s

Ry 4

2ouVY
200UV
Fro PET.

23.

SIEP 23 CONT'D

Lpply a modulated signel of 1 WV. at carrier frequengy and cheek
that the recejwver unmutes, OCheck that the receiver mutes when
the signsl is removed.

Yoltege apd Curront [nalysis

NOTE: 411 voltages end currents quoted are typical only and are
intended as a guide to eorrect operation. Aetual figures
nay vary froo thope given dus to tolerances in valves and
conponents,

(a) Yoltages -

: 411 voltages meesured with raspa::t. to earth with a
1,000 chmes-per-volt meter, using the 500V, range for anode
and soreen meagurenents.and the 10V, rongs for cathode
measurenents.

Yalya Anode Screen Cathode
Fso 2 45 L5 o)
(3uo wh) - '

3 g‘; gg; Moasured at earthy end of ancde eiroult

V& 100 100 —

LA 5 45 45 1.8

bows Vb 87 a7 1.6

Sousd T 135 135 2.7

SPwe, g 135 135 2.7

i) 30 30 i

Measured with "8 removed from its sooket.
E +5 45 -
Measured with V& removed from its acoket,
iz 30 - _—
agured with V12 cathode earthed.
Vi3 9c - 1
Vi 145 145 5
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(b) Gurrents
Meteripg Jack Meter Range Average Currept
CF2 1st LIMITER 1.0 ni. 200 WA,
(for 1 uv. R,F.
input)
CF3 2nd LIMITER 1.0 na, 150 Wi,
CF/, DISCRIMINLTOR 1.0 nk, ZEro

413 Sepaltdvity Figures for Receiver
(e) Overall Sensitivity of Complete Receiver

1 watt output (measured across a 3-ohm load resistor) for 1 wv.

input signsal, modulation frequency 1,000 ofs, deviation of carrisr
frequency 15 ke/s.

(b) Disoripinator Sepsitivity

4t least 115 Ul. at CP4 for 115 ke/s deviation of 2 Me/s test
Eimt

(o) Btage Sensitivities
Slgnal Freguency 4pplied to Ioput for 60 Wh, at CF2

2 Me/s V8 grid 0.8V.

2 Mo/s V7 grid 26 mV.

2 Me/s V6 grid 900 pv.

2 Me/s V5 grid 150 WV,
High I.F., i.e.,
erystal frequency + 2 Mo/s V2 grid 10 - 20 uv.

The above gam-~**i+i4y fjpures were measured with the 4.W.L. Signal
Generator series :723L. This unit has a low-resistance output attenuator,
end consequently gives quite reliable figures. If signal generators with
higher impedance outputs are used, considerable variation in the above
sensitivity figures could result. In such cases, a new set of figures
could be obtained with the other signal generator, on a receiver known
to be quite normal, and these figures used as a reference list in place
of those given chowo,
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FAULT F

Geperal 1
It ie to be expected that by far the largest number of faulta

‘opeurring during any given period of service operation will oecour

during the 4nitial pariod immediately after installation. Partly
dry solder joints or mechanically defective components are most
likely to hbecome apparent during this pericd, particularly when the
equipment is installed in a wehicle and subjected to a wvigorous
"ghaks dowm".

The outetanding defect to be expected during this period is
conplete loss of function due to broken wires or components. 4
careful inspection of the installation may be suffiecient to revesl
these mechanical feults; Ilikewise a walve which does not light owing
to a fractured filament would be readily apparent.

da regards the recsiver, it is emphasised that if the necessary
test instruments are availsble, it is highly preferable to carry out
systematir ~oguence of stage sensitivity tests at an early stage of
tho checking, in order to locate most readily that part of the rec-
oiver which is defective, This could normelly be done after & mechane
ical inspecticn and a brief reference to the fault finding chart.

When & defective stage has been located, replacememt of the
valve, or . .leck as to the correct ingertion of the valwe in its
gocket, might clear the trouble. This part of the cireuit night alse
be checked in detail for accordance of componments end wiring with the
eircult diagran.

Replacement of all valves in turn with the object of locating
a defective stage is NOT a practice to bes recommended,

Llteration of the settings of the tuning studs of the coils
and trensformors is to be avolded as far as possible. The high ILF.,
lov L.F. and discrininastor transformers have been acourately allgned
and sealed at the factory., These components are very stable and
should not require re-adjustnent unless it is necessary to replace
& damaged transformer or some frequency-determining component. After
replecenont, aligrment of the stage concerned will usually be suffic.-
lent. Measurenents of stage sensitivitice and currents, and oonpar-
ison of these figures with typioczl values should precede any check
on the tuning of copmponents.

Tupineg Studs

It 1s pcasible thet the sealing of a transformer tuning stud
ngy becone damag.® "wring installation and allow accidental nistuning
of that stage. In such a cass only a slight ad justment should be
necessary. 4ll stud settings should finally appaar to be cxim-
ately the sane and near the middle of the range of trawl.apw
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The range of travel of gome tuning studs is such that the same
Inductence valus may be obbained for both e normel setting end an
extrens inwerds setting, the two possible positions of the tuning slug
being approxivotely cqui-distant from the centre of the coil. In view
of this possibility, it is good practice, when tuning double~tuned
transforners which are far out of adjustment, to commence by with-
drawing both slugs %o the extreme outwards position, and to return by
screwing in both studs alternately sbout 1 turns at a time so that
the final settings will be near the niddle of the range of travel in
sach casa.

Alnipg of Modulgtoy Ooil

That portion of the low inheront distortion of the transmitter/
regelver systen which is due to the meodulstor circuit alone, is norm-
ally less thean 3% Tuning of inductor L4B, by mesns of the top tuning
gtud, for minirmmn distortion,is not o eriticel adjustoent, and so it
is most unlikely that an abnormally high porcentage of distortion, if
in the nmedulstor circuit, would be due to slight nistuning of L4B,

It would more likely be due to a faulty or discomnected cooponent in
this part of the circuit. However, alteration of the factory setting
of the tuning stud of L4B should bs aveided as far as possible,

Bagedver Fanly Findine Procodure

When a receiver fails conplstely, or perfornance falls off, n
gystenabic check will increase the change of locating the trouble

» The following procedurc is suggested, WHEN THE LISTED
INDICATION IS NOT PRESENT, OR WHEH SUGGESTED MELSURES DO NOT CORRECT
THE TROUBLE, PROCEED TO THE NEXT STEF.

In this table, = mmber of poseible feults have been grouped
locsely inmto three categories, viz. Distortion, Noise end Low Sonsit-

ivity.

1, Distortion
Fault Popgible Rogedy
dpdieation Couso
Distorted recepticn Chagals woluns &djust volume comtrol.
(not evident in other control too high.
roseivers)

Reoedver off tune. Plug 25-0.25 Wi, neter
into DISCRIM, socket,
end if necessary,
aedjust top and bottom
studs of T10 for zero
and balance according
to sub-section 4.11,
steps 15 and 16,

Check pettings of fre-
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Hojse
Panlt Ipdioction

Reception noisy but
transnission nornal.

Boisy reception and
noisy transaission.

Voisy reception and
transuission togethor

with low receiver

sensitdvity and low
trenaoitter output.

Defect in sudic
aoplifier or
output stage

Poagiblo Ceuse

Digerininator
off tune.

Loge of recelver
sensitivity

Defactive or
overloaded con-
ponent in audio
anplifi=~ gp
Oubpul stage
Defect in power
surply filtering.

Defeet *r ssriasl
ey aten,

Low supply wvolt-
agBs

27.

quency adjusting controls
C34 and C36 according to
sub-gection 2,5.

Cheok eathode bias of V13
and V14,

Heiely
Flug 25-0-25 pi. neter into
LISCRIM, socket and if nece

ogsary, adjust top and bottm
gtuds of T10 as =sbove,

Measure quieting as in
4411, step 22, Quieting
appreciably less than

25 db indicates loss of
sengitivity in R.F., high
LF. or low L.F. stages.
Conduct a stage-by-stage
sensitivity check through
these stages and conpera
with 4.13. Remove X1 or
X2 fron socket during check
on low I.F, sensitivity.

Replace defective valve or
othor ccoponent, and then
retuna any assoccliated trans-
fm'ﬂﬂri

Check tuning of defective
stage.

Check components in circuit
arcund V13 and V14.

Roplace V13 or V14.

Check power supply compone-
sents.

Check acrial and fesder
cable for shorts, or open
or inmternittent connsctions.

Check battery voltage.
Check power supply,
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Fault Indicebion

dudio nolse not muted
when control turned
elockwise.

Low Sensitivity

Meters do not read in
any of sockets CF1 to
CF4.

411 peter resdinge low.

Meter does not read,
g reeds very low in
1,

Pogsible Causg

Feilure in circuits
of V12 or V13,

Power supply failure,

Low batter; Jolts.

Defoctive power supply.

Fallure of ., X2,
V4, V3B or mssociated
circuits.

59429R
Renody

Check voltages on
valves V12 end V13
snd check the assco-
iated circuits,

Replace V12 or V13.

Chock that receiver
L—-Ti and H.T. are
present, If not,

check fuges. If fuss
blowvm, CHECK FOR SHORTS
end replace fuse.

Foal vibrator to check
that 1t is operating.
If not, replace.

Chock for broken con-
nections between power
supply =nd receiver.

Check battery and
H.T. voltages.

Check power supply
corponents.,

Replace V4.

Rotate top stud of T4
for naximm eurrent
at CF1.

Raplace V3.

Rotete stud of L2 for
naxinun current at
CFl, If the stud
sotting of T4 or 12
is extrenme, check for
broken leads to G37
er C17.

Check for dirty or
shorting plates of
G34 or 036, If sither
capacitor is replaced
or the setting altered,



Moter does not read,
or reads very low
in CFZ2.

Fajlure in R.F.,
high I.F. or low
I-l Fl Htﬂgﬂao

*+ lont high
or low frequency
injection wvolbags.

29-
Henedy

retune asecording to sub-
gection 2.5.

Replace X1 cr X2. If this
corrects the troubls, retuns
T4 (top stud) and reset
triomer C34 or 036,

lote whether hesters of V1,
V2, V5, V6, V7 and V8 are
alight. If not, replace
defective walwve,

Check voltage on these
valves. Look for a dia-
crepancy such as could be
caused by open or shorted
connection or component.
If & replacenent is nads,
retune the asscciated
tranegforner.

Conduct sensitivity tests

as sbowe. Resplace valve

of defective stage. Retune
transforners assceisted with
replaced valve, If trans-
former is erratic, inves-
tigate and if necessary,
raplace transformer.

Rotate botton stud of T4
for naximum current at OF2.

ddjust G4, C6 for naximm
current at COFZ2,

Thoroughly check all e
ents assoecisted with T1 and
T4. '

Replace V3, retune L2 and
top stud of T4 for maximmn
current at CFl and retune
06, G for neximun curront
at OFZ.

If rotor of G4 ia noticesbly
more in nesh than 06, inspect
for a broken lesd to 03.
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Foult Indicatlon

Meter reode wory low
or does not read in
CF3 (but normal at CFR)

25=0-25 L4, meter in
CF4 reads less than
*15 ph, when signal
generator frequency
shifted 15 ko/s fron
2 Me/s

25-0-25 Wi. meter
raads other than
zoro when 2 Mo/s
test signal applied
at 2nd mixer grid

Fo audio noise when
mating control turned
to anti-clockwise
position, (apparent
sensitivity at CF2
nﬂmﬂ}-

xogeible Cousc

Failure of lst or
2nd limiter stage

Fallure of 2nd
liniter, diserin.
inator or dotector
sactions

Digerininator
of T tune

Failure in
diseriminstor
or audioc eections

59429R

Hegedy

Check voltaoges and circuitry
of these stages.

Replace V9 or V10,
T9 and L3,

Hote whether hoaters of V10,
V1l are alight, If not,
replace the defective valwe,

Retune

Retune T10 (top and botton
stude) according to 4.11, steps
15, 16.

Replace V10 and retune L3,
HRoplaco V11 ond retunc T10.

Check wiring and components
assoclated with V10, V11,
ifter correcting fault, retune
T10,

Chock diseriminator
ngnotﬂing to 4.11, steps 15,
16.

Make sure that volume eontrols
on chassis and control unit
are proporly edjusted.

25-0-25 [k, meter in CF4 should
gwing at least +15 Wi, as top
turning stud of T10 is rototed
when the 2.0 Me/s signal is
applied. If not, nake checks
as ebove, Check for opened
connection in cireuitry between
vil, Vi3.

Check that heaters of V13, V14
ore alight, If not, replace
valva,

Cheek voltages on those valves.
Replace V13, or V4.
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3L,

Mogt troubles can be found by a systematic process of elinin-
ation. The faulty stage can usually be found by checking currents
at tho metering sockets against the typical values given in sub-

gection 4.9.

The table below gives suggestions for locating troubls in the
three nain sections of the transmitter, power output, drive and mod-

wlator.
1. Eower Qutput
Fault Indjcation Pogeible
LCauge

No power ocutput with Power supply
P.T.T, button cperated failure

Relay
failure

JLow power output Low battery
supply

Vibretor
failure

Velve failure

BHenedy

Check transmitter H.T.
If not present, check
power supply, vibrators,
fuses, eto.

If H.T. present at power
supply, check changsover
rolays and cables.

Chock battery woltage.

Check H,T. wvoltage.
If H.T. low, check
vibrators.

Cheek all metering
check tuning., If
re-tuning is ineffaective
chaek cooponents assog-
iated with the first
gbage whore the drive
is abnornal.

If the drive to the

P.ls is normal and it

is still not possible to
fully loed the cutput,
chock the electrode wolt.
ﬂ.ges D-f t\hﬂ ?b-!ulm 'P'HJ.VE
gﬂj. If nornal, change

L.
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2,

Drive
Fault Indication

No moter reedings
in any netering
gpocket, H.T. being
corroct

Obvicus over-
nodulation

Excesaive distortion

No nodulation.

Posaible
Gansg

Failure of
erystal ogeill-
ator valve or
gireult ecnponent.

Failure of
orystal

Crystal frequency
trimnmer short-
circuited.

SET.DEV. control
getting disturbed

Congtant output
enplifier ineffec-
tive dus to valwe
or cotponent
faillll‘B-

Defective compon-
ent in oodulation
eircuit.

Defective niero-
phone inscrt.

Defective compon-
ent in modulator
eireuit.

No niercphons
supply voltage,

S9U29R

fdonedy

Check that crystal oseillator
is functioning by cbeserving
that sereen voltage of crystal
ogeillatcr changes when erystal
is removed. If not, cheeck
crystal trinmer and conponentsa
eround crystal cseillator
circuit. If everything appesrs
nornal, check the crystal
changeover relay and finally
the eryetel itself or ocseill-
ator valve,

Check sealing of SET. DEV,

control. If nornsl, check

devistion ss in sub-gection
P

If deviation excessive, check
snplifier characteristics as
in 4.8. If sbnornal check
electrede woltages and replace
valwves if necessary,

Chock deviation as in 4.7.

Check distortion with tone
1nplrt- aa iIl -fl-o'?c

Replace if necessary.

Check deviation as in 4.7.
Chack wvoltages and conponents
around V22 and V23,

Check miorophone supply voltage
at H.T. changsover relsy in

power supply.

Witrh PiTu Tl but-t-on Dparﬂ'bﬂﬂ,
this voltage should vary between
1 and 5 volts as the microphone
is shaken arcund,

Chock miorophone cutput at the
nierophone transformer (T12)
in the tranenittier,
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