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1.0 BRIEF SPECIFICATICN.

Classification.

The portable typme RT42 and mobile tyne WT13
transceivers are designed to operate in th requency
bahﬂ 118 to 132 Mc. /S. Type RT12 operateu from

30V 50 c/s A.C. and is intended for use where port-
blllty is required. Tyoe RT3 operates from 12/24V
D.C. and is designed primarily for operation in
vehicles.
RT12 Y5/872
RT13 Y5/573

DCA type RT12 corresponds tc Vinten Type ANBTRS.
DCA type RT13 corresponds to Vinten Lype AMITR13.

Composition and Type Numbers:

Transceivers type RT12 and M3 are executed in
mono-unit construetion with traensmitter, receiver and
power supply incorporated on a single chassis,
desizned to c¢lip into ventilated snugly 1Lt*1ng cases,
in a drawer type of construction.

Type RTM2 is arranged to be fitted into a shock-
mounted transit hox with carrying handle for easy
portability. In the case of type R

vehicular serv¢ce, the mounting case intended %o
remodn fixed in the vehicle, permitti rapid with-
drawal of the complete unit for SerL ing or inter—
changing. Typne RT13 is supplied with a combined
plug—in power outlet fuse-—-board and a spring-mounted
whip antenna.

d
ndle
13, intencded for
18

ing

ci

Brief Description.

1.3.1 Transmitter.

The Transmitter is identical in both units.
It is orystdl controlled, Amplitude lodulated,
mounted on the same chassis as the reoeiver,
and is capable of being modulated 100% with
R.F. dnput to the antenna of 5 watts. Th
crystal frequency is multinlied twelve times to
obtain the output frequency and all X.F. stages
are tra noformer coupled to minimise spurious
radiation. The modulstor ineludes an efficient
limiter and uses a low innut veariabhle reluct-
ance milerophone. Transmitter heaters are
controlled by a microswitel mounted on the
microphone cradle.
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aeceiver.

The Meceiver is identicz2l in bhoth units
”ﬁ is a touble conversior superheter—

one orystel for control. Ain
L*olent h,v C. circuit, mutir;: oircuit and
noise limiter =2re inoor»norated in the Receivor.
iudio outhut, capable of a maximum 2% weits, is
appliced to a 4" gnealker mocunted on the front
nanel, The mute and volume controls and
on-0rf switch are also mountad on the front
nenel,

Powexr Sunuly.

LThe RTM12 power supsly is 1011ted on tqe
seimne CQ“SQLb as the traus
ecross ths rear seetion. it ogﬁ“ates Lrom
270 volts 50 o/5 AC. end is controlled by
on--0ff switeh nountod on the front nanel.

D

v Al
5O

slie M3 nower sunvly is slso mounted on
e saile chassis s tle transmitter and resceiver
anc 100&’@( ecross ‘ne reer seciion. t da &
halanced %e converter and ean He
connect 2 Que: i he
Cransist on aluminiun
e i nd f the
S Chrou T the
er coon

LAANSTSTOL POVER SUPFLY I
| ' POT..RT

OF o
va

R ]

S POLARITY
R :

¥ AL
Antenna.

A stub matelied cuarter wave whin antenna is

TaVv

surzolied for mounting on netzl “ooioc vehileles,
Construetion is of all non-ferrous materials,
chrome pletad viiere wacpssary. L stainless
steel comwression vﬂ11~ witlh dinterne copper
braicd t~1¢ suppoxrts the whin ““OthD and
brovides = uuoo“ resistant assenbly, o rubber
gasiet "in“ cetively procludes any clhonce

of moisture l qlﬂ,;e.



1.4 DPower Requirements. (Typical Figures)

Tado

1e4.2

{

RT12.

Phases

Voltage
Frequency
Power Consumed

Power Factor

RT13.

One
190 -~ 270
50 C.P.S.

Receive 72 watts
Standby 100 watts
Transmit 124 watts

0.92 aporox.

Voltage 12V D.C. oxr 24V D.C.
Polarity POSITIVE QR NEGATIVE

Battery Amps.

AS SPECIFIZED
(see 1.3.3)

12V 24V
leceilve 4 2.2
Standby 7 Je5
Transmit 8 { 4




1.5 Performance Specifiocation:

1.5.1

Transmitter.

Radio TI'requency Seection: 5 stage ocrystal
controlled.
Total multiplication twelve times.

Crystal Frequenoy:  9.83 - 11 Mc./S.

Crystal Toleranoce: .0035%

Output Freguency: Single frequency in the
band 118 - 132 ilc,/S.

Power Output: 5 watts carrier to 70 ohm
I6ad from push pull Class C output stage.
Modulation: Plate and screen modulation of
the final amplifier. Less than 5% distortion
for 90% modulation with limiter operating.

Carrier Nolse: Greater than 46 db below level
ocorresponding to 100% modulation.

frequency Response: * 3 db 300-3000 CeDeSe

Spurious Radiations:  All greater than 70 db
below rated outout.

Receiver.
Tuning Range: 118 - 132 lc./S. crystal
controlled.

Signal Frequeney Seetion: 1 stage at above
frequenciles.

First Intermediate Frequeney Section:

16.44 - 14.88 lc./S.
Seoond Intermediate Fregquency Section: 2 lic./S.
Crystal Frequency: 12.888 = 14,44 'c./S.
Crystal Tolerance: .0035%

Sensitivity: Audio output greater than 1 watt
for 2 wV input, modulated 30% at 1000 c.p.s.

Signal/Noise Ratio: Better than 12 db for 1 jon
input, modulated 30% at 1000 c.p.s.

Audio Response: 300 - 3db
1000 0db
2000 - 3db
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(COﬂt)

AJV.C. Output level does not vary by more
2 ; 0

@ 5 db witli an dinput variation of 5 uV
tO 0'1 ’v.a

Mute Controls Kay be set to operats du any R.F.
Input voLltage between 0.2507 and 101V, When
the mute oonc:~1 1s rotated fully anti-cloclk
wise, the mute cilrcuvit iz dluonerative.

de S e e [a ] S T PR
selectivitys Zud IF Channel

Bendwidth Attenuatd
25 ¥o./S 4o 43
¥ 70 Yc./8 63  dl
¥ 100 do./5 120

Je?

Distortion: Not greate“_unan 5% at an RF
input of 100 vV and or audlo outpu 1




1.6 Electron Tube and Crystal Complenent.

1.6.1

FElectron Tube Complement.
i oy

Receiver.
]
Type { Circuit Tunction
Ref.

6AKD

ReF, Amplifierx

6475

18t I'ixer

6BA

2nd Mixer

6BA6

V6

I.7. Avnlifier

o

6BA6

V7

I.F. Amplifier

6ATU6

V8

'L
1.7, Ampnlifier ;I

6AVS

V9

636

V10

6U8

Crystel Oscillaetor
Crystal Frequency Multip,

&S A 1’\,"‘6
OVl

Trequency lultiplier

12A17

Mute Ffelay Control tube

04202

D

Hodise Limiter

0A202

Nolse Limitexr

0i202

liute Circuit Noigse
Detector
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7o

(cont)
Lransmitter:
Type Ci;gg?t Function
6U8 vVi2 Crystal Oscilletor ]
and Tripler
QREOC3/12 V13 Doubler-Doubler o
QE03/12 | 14 Class C Power T
Amplifier
12477 V15 Microphone Amplif, T
6BA6 V16 Liniter Control Tube
12417 V17 Audio driver
QQEO03/12 V18 Push~pull Modulator
0A202 W4 Limiter Diode

D.C. Power Supply:

2111099 Balanced Push~pull
(p180) Q1 DC-DC Convertors
211099 Dalanced Push-pull
(b180) Q2 DC-1C Convertors
181442 W5 Wb HT Rectifiers

W7 WS
181442 W9 cias Rectifier

A.C. Power Supnly:

1H2ceg 710,11 HoTs Rectifiers
12,13

111442 W14 Bizns Rectifier

111442 W15 W16 Relay Supply Rectif.




1.6.1

1.6.2

(cont)

Total gquantity of Bach Type

Transmitter & Receiver

Type Total Number
6AKS 2
B6ATU6 1
6BA6 4
B6AV6 1
6BW6 1
6U8 2
6AM6 1
12477 3
QQE03/42 3
0A202 é

D.C. Power Sup»nly

r

| 21109 7)
! (DT80

| 4442 5

A.C, Power Supply

! 101442 3
l 112088 4

Crystal Complement:

1 Receiver Crystal AT Cut in HCHU Holder
adjusted to 0.001¢% with a parallel capacity
of 20 PF.

1 Transmittor Crystel AT Cut in HCSU Holder
adjusted to 0.001% with a narallel capacity
of 20 PF.



1.7

Special Tools:

Two spebial tuning {tools and one Allen Key are
supplied with each transceiver, located in
stowage olips on the chassis.

1. A nylon tool for cavacitor ad justment,
2. A combination tool for use with I.F'e trans-—

formers onsisting of a slug tuning tool and a
slug locking ring tool., o
4

3« An Allen key for 5/32i grub screws in knobs.
s ]

Mechanical Construotion and Dimensions.

Cases and chassis are constructed in 418 SeWalo
MoS. sheet, Perforated sheet is utilised for sides
and bottom of the cases to provide adequate ventil-
ation., The front panel and case, whioh is fabricated
by spot welding, are sccured together by two simple
nlips to form a flush fitting unit. The transistor
heat sinic is an aluminium extrusion.

Finish to surfaces are as follows -

(2) Chassis = Cadmium plated and passivated
prior to screen printing.

(b) Cases & Panels ~ Painted to standard D.C.A.
opecifications.

(¢) Heat Sink - Heavily anodised black.

(d) Fittings, Hardware, ete. — Chrome, Nickel or
CadmIum, according to the end use.

The outside dimensions of the /T2 is 15" width
X 13" depth x 8" height.

The outside dimensions of the RT3 is 14%" width
x 11%" depth x 5%" height.

Lfotal weight, including all accessories, of
the RIM2 is 43 1bs.

Total weight, including all accessories, of the
RT3 is 26 1bhs.



10.
2.0 TECHNICAL DiESCRIPTION.

2.1 Receiver.

To facilitate a circuit deseription, the major
clrouilt components are tabulated below.

Section Cemponent Function

Signal Frequency 11 Aerial Coil
V1 6LAK5 RF Amplifier
iy RF Transformer tc V2
va 6AK5 RF mixer
RTA Change over relay

16-14 Mc./S. T3 I.FP. transformer to V5
V5 Second mixex

2 lc./S. T6 T7 I.¥. Transformer to V6
V6 6BA6 I1.F. Amplifier
T8 I.F. Transformer to V7
V7 6BA6 I.F. Amplifierx
T9 I.F. Transformer to V8
V8 6AU6 I.F. implifier
™0 I.F'., Transformer to V9
V9 Double diode detector &

Audio Amplifier
Audio V10 6BW6 Output Pentode
W1 w2 Noise Limiter

Mute Vi1 Mute Relay Control Tube
W3 -+ - Mute Noise Diode

REF Osecillator V4 6U8 Oscillator & Doubler
T5 Tuned Oscillator Load

for V4 Pentode

T4 Dggbling Pransformer to
V3 6AM6 Quadrupler
T2 Tuned Quadrupling Load

for V3.



2.1

11.

(COl’lJC o)
Crystal Oscillator,

The Receiver is a double oonversion tyne using
one crystal as the source for deriving both converter
frequencies., The second mixer utilises the crystal
frequency while the first mixer utilises eight times
the crystal frequency.

The crystal oscillator is a Colpitts type, using
the screen grid of tihe pentode section of the 6U3S as
an anode for the oscillator section and the »nlate of
the pentode section as a point from whioh emnlified
osoillator voltage is obtained for the second mixer.
T5 is a tuned load for the pentode. The grid anode
connection. »revents the orystal frequency changing
due to detuning ol any tuned circult, normally »Hresent
in other types of oscillator circuits., The crystal
frequency is appliecd to the second mixer via C25.

It is also applied via C21 to the zrid of the triode
section of the 6U3 which with 4 in the anodc circuit
doubles the crystal frequency. 4 also couples the
doubled frequency to the grid of the 6AM6 guadrupler.
L2 is the anode load of the 6AN6 and is tuned to

eignt times the cxrystal frequency. Irom the secondaxry
of T2 this frequency is applied to the grid of the
first mixer via C14,

ToPe2 is a test point for tuning D5, and w.2.3
permits the tuninz of T4, using grid eurrent in both
cases as an indication.

ReF. and I,7, Staces.

ThePa%rial fecder i1s connected, via changeover
relay —43&2 to the tapped coil I4., The R,F. input

is then transferred to the grid of V4 via C2 where

iT is amplified before being applied to the first
mixer via ™ and C13. In V2 the frequency is changed
to that of the first I.F. (14.38 - 16.44 l'c./S.) and
then applied to the sceond mixer via T3. In V5 the
frequency 1s ehanged to that of the second I.F.

(2 Jce/3.)  ‘ihe signal is then amplified in
conventional manner in V6 V7 and V8 and spnlied to

the double diode detector in V9.

<he I.., transformers 176, ©7, T8, 179 and T10 are
all identicel and overooupled to obtair a bandwidth
of 29 lc./S. at an attenuation of 4db,
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12.
(cont)

Detection and Audio Stages.

The I.F. frequency is applied to both diodes as
in a conventionul receiver. The A.V.C. diode (pin 6)
does not conduct immediately but is delayed until the
diode is at a potential more mositive than the cath-
ode of the triode which has cathode bias. The A.V.C,
is filtered via R35, C54 and applied to V7, V6 and V1.

Audio dete
diode load heir
R30 and R31 the
diode limiter W1
R33% and C59.

ction takes place at diode 2 of V9, the
ng 230 and R31. At the junction of

<

audio is taken off and applied to the
sy W2 and associated components R34,

The junction of W2 and R34 is held at a negative
voltage with respect to the cathodc of V9 correspond-
ing to the carrier level. Due tc the time constant
of R33, €59, this voltage cannot follow the audio
impulse type noise,

When noise or any audio in excess of 100%
moduletion is received, the junction 230, R31, hecomes
more negetive than the cathodes of the diodes W1, Wa.
The diodes cease to eonduct under these conditions,
therceby stopping the noise from reaching the audio
amplificr,

The audio is fed from the junction of W2 and R34
via C61, R42 and 243 to the grid of V9. There it is
amplified and fod to the audio output tube V40 for
further amplification hefore being apnlied to the
Speaker,

lute Circuit.

V11 is the mute relay control tube and the cirouit
is a simple form of codan, Audio signal, noise and
a D.C. voltage proportioral to the strength of the
received signal is fed from terminal 4 of TC via R52
to a networi in the grid oircuit of one triode of V11.
C62 ancd R39 is a high pass filter which filters out
both the D.C. voltage and the audio signal but lets
the noisc pass, Via C63, to the diode W3, R40 and
Cé4 is = low pass filter which filters out the audio
signal and noisc and permits the regative D.Co. volteage
to_be applied to the grid. Yeanwhile the noise

voltage is wectified by diode W3 so that a positive
voltace is formed tending to buck the negative voltage
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13.

(cont)

already applied to the grid and this causes more
plate current to flow.

An adjustable trigger level is provided by R&0
in the cathode of the 1st scection of v41. R49 is
& HI bleed resistor which assists in stabilizing
this voltage. The adjustment of RB0O determines the
level of the applied signal which will open the mute
relay. In the anode circuit of the same triode is a
resistor of high value (R48) to produce a large volt-
age difference for grid voltage changes. This anode
voltage is applied direotly to the grid of the second
triode. Cathode resistor R51 and IT bleed resistor
52 provide bias which is substantially independent
of platc current until the grid voltage rises to the
appropriate value, when plate current rises sharply
and the relay operotes, opening the mute contacts.

In the no signal condition, the seccond triode is
nearly cut off while the first triode is conducting.
an R.F. signal produees the negative D.C. voltage
which tends to cut off the first triode and the sub-
sequent rise in plate voltage causes the second triode
to conduct and operate the mute relay.

In the absence of a signal, noise pulses cause
the positive voltagc mentioned above. This causes
the first triode plate eurrent to increase which cuts
off the second triode. Hdence noilse will not unmute
the receiver but rather tonds to hold it muted. The
application of a weak noisy signal combines both
these operations and it is not until a readable signal
to neise ratio is obtained that the mutoe opens.

The method of muting used is to bias the output
tube V10 to cut off, in the muted condition the grid
of V10 1s biased to approximately ~—45 volts with
respect to cathode, in the unmuted condition M
oontaots are closed, the bias then being reduced to
-12.5 volts by the divider formed by R46 and R47.
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Transmittexr.

Radio [I'requency Section,

Tube Funotion Remarks
V12 Secreen is utilised as plate
6U8 of oscillater circuit and is
Pentode Oscillator eleoctron coupled to plate
Amplifier circuit of V124, giving an
Triode Tripler amplified voltage of Ireg-
uency “fW which is trans-—
ferred to V12B hy T12.
Output at 3£ is traensferred
by M3 to VA3A.
V13 Doubler Output qt 6f is coupled via
QQE03/12 C99 to V133.
Double Doubler guyput at 12f is coupled by
Tetrode ™4 to VA4, Qutput is
balanced with respect to
sarth.
V14 Modulated output at 12f is
GQE03/12  Push-pull coupled into load by T15.
Pow
Double LOWEL
Tetrode Amplifier

Circuit Details.

The crystal oscillator is a Colpitts type which

is ddentical to that

used in the receiver. ™2

couples the output of the oscillator—amplifier to
V128 which with its transformer load (T13) triples

the frequency.

D
™3 also couples the signal to V134
O

whiclh: doubles the frequency in its load L2, CS8., The
output of V43A at 6f is coupled by C99 to V433 whickh

also acts

as a doubler.

lad

T14 selects the output o=

V135 at 12f and feeds it to V14 as a balanced signal
to drive the push~pull power amplifier.

Screen and Anode modulation is used on V14 and
he output is transferred to the feeder by T15. 015
is a double tuned transformer with the output tapved
off the secondary.
changze over relay and via a high pass filter to the

aerial socket.
radiations

the carri

The

The R.F. passes to the nerial

pass filter reduces hormonic

tc a2 level less than =704bh witii respect to

er level.
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2.3

15.
(cont)

A1l the stages except the power amplifier have
resistance capacity decoupling networks in the HT
line.

lletering at TP5, TP6, TP7, TP8 and TP9 is pro-
vided for easy and direct tuning of each stage.

ixed grid bias of approximately 25 volts is used
on the final power amplifier to nrevent the ratings
of V14 being exceeded in the event of failure of grid
drive.

Modulator:
Tube
VA5A Microphone Low level input
% 12AT7  Amplifier
V158 Microphone Control voltage audio
% 412L77  Amplifier Amplifier
V16 Limiter Constant output stage,
6BASE Amplifier controlled by bias volts
via diode W4.
7 iv litter.
12417 Driver Phase splitter
718 Push-pull Class AB1
QQEC3/12 1lModulator Output to modulation

transformer T16.

Circuit Details:

“he input stage V415A amplifies speech signal
from a low level rocking-armature microphone. Cathode
feedback is used in this stage. The output is
coupled via C122 to V45B, A proportion of the output
of V15A is not used for modulation purposes but is
amplified by V15B and rectified by W4. A negative
voltage is developed at the junction of R88, R89, R90
and C126. This negative voltage reduces the gain of
V16 and as the voltage is proportioned at the audio
level, limiting takes place. By adjusting R83 it is
possible to maintain a high average level of modul-
ation without overmodulating. The output from V46
is_fed via C130 to V47 which is operating as a phase
splitter and driver. Balanced output from V47 is
fed to V18 via C132 and C133 to the modulator tube
V18, Fixed bias 1s used on V18 and it operates in
Class AB1. The output is fed to the modulation
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2e4

16.

(cont)

transformer, the secondary of which is in series

with the HT supply to the power amplificr. A res 1gt—
ance network applies approxim: tel" 85% of the riod iul~
ating voltage to the screen of the power am:-lif
TP10 provides method of metering the modulator
current.

D

Decoupling networks are provided in the HT line
supplying V15 and V16 in order to reduce cerriews
noise.

Power Supply - RT12:

The RT12 power supply consists of a normal A.C. %o
D.C. supply. S3 is used in the primary cf vover
transformer T18 for switching the receiver on and off.
F2 protects the transformer a¢ains+ abnornially high
currents and voltaras.

The SLOOHdeiO of ™3 consist of the follcowing
winding and functions :-—

(a) 4 6.3 volt winding for the recciver heatere.

(v) £ 6,3 volt winding for the transmitter heasers.

(c) L 13 volt winding for reley operation which is
applied to a fuvll wave silicon rec “:Tlurg Ty,
W16, froa which 12V D.C. is obtained to orper.=:
the aerinl changeover relay. Botii the 127 1..C,
suprly ond transmitter heaters are controll
S4 g0 that high tension cannot e “applied
transmitter in the absence of hester vol

(d) A 50 volt winding for bias supply whi
applied to a half wave reotlfle_ circ
which =50 volts D.Ce. bics for the po e
and modulator is obtained, each witlh it
reccistance capacitance ither

,/4

(e) £ 170/190 volt H.T. winding whiol supplic= &
bridge connected rectifier circuit of silicon
diodecs. 200 volts D.C. output is fed vic =
canacitance input filter to a swringset on rela:r
QLQ so that algb tension can be a i

puilled

= recelver or trensmitter as requi:
srringset is also provided on t;e T“E&¢
aps on the H.T, w1nd1ng to mainta
under the differing load cowaltﬂo:o oi
receiver and transmitter.
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17.

Power Supply -~ RT13.

The Power Supply for RTM3 is of recent design
and employs transistors in place of vibrators. It
is a balanced »nush-pull converter using Delco Transis-
tors, type 211099 (DT80). Conversion from 12 volt
operation to 24 volt operation is simply a matter of
changing transformer connections and terminal connect-
ions on the terminal boardsa

The principle of operation of the supply is that
only one transistor is conducting at one time. A
study of the circult reveals that in switching off one
transistor and switéhing on the other results in a
reversal of flux in the transformer. This reversal
of flux induces a voltage in the secondaries which
can be rectified ot a much higher voltage due to a
step up turns ratio.

114 and R115 1is a bias or starting arrange-—
at the circuit will commence oscillation
auteriatically upon removal of a short circuit, should
one cceur, Ilie bias produced by the resistance
netwozic cavses hoth transistors to conduct to a small
degrec. Owing tTo dissimilarity of characteristics

of trensistors or resistance values, one transistor

]

1

ment

onciict more than the other (say Q1).  This

cifforence will create a resultant flux which includes

d veltage in the feedbaok winding whose polarity is

negative at toe base of Q1 and positive at Q2. This

tends o cause €1 to pass more collector current and

Q2 to teid to be cut off. This increases the voltage

in the fecdback winding and Q1 is switched on and Q2

cut 0f. Lhe current through Q1 and the associated

o rises till saturation is reached. At this

1> to “he decrease in rate of change of
the fecdback voltage disapnears and this
reduoce the current already flowing through

4

lhis discrease in current produces a feedback

e

voltage vhich is negative at the base of Q2 and

rogitive «t tue base of 01. This results in a
Ltoning weveform as the current in 01 drops to zero

switched on. The cycle is then repeated

ency dependent on circuit constants etcy

sc¢ approximately 600 c.p.s.

1 be roted that the positive lead is connect—
enitcer and so we have a small positive bias
ittexr with respect to the base and a large
bias on the collector with resmect to the
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(cont)

Reversing the polarity of the supply leads will
ult in a large positive bias on the collector and
resulting current will cause the instantaneous
truction of the transistors. Also earthing the
of the transistors will result in a large
ive bias on the emitter. This will again
in destructive values of current in the
Lstor.

="
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rhe secondary circuit is the same type as used in
the M2 with a bridge rectifier feeding a capacitor
input filter. The excellent regulation of the
transistor supply eliminates the need to change taps
on the secondary in the transmit condition. Short
circuits to earth in the high tension line will stop
the converter oscillating but the heatsink and
circuit values in the supply have been chosen so that
& short circuit may be left on indefinitely without
damaging any components.
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19.
D0 INSTALLATION AND OPERATING INSTRUCTIONS.

Paokaging:

The RTM2 is packed as a single package 18M high
x 15" wide x 9% deep. Gross weight 44 1bs.

The RT3 is also packed as a single package and
is 19" high x 12%" wide x 6" dcep. Gross weight
27 lbs.

It contains the transceiver, a DC outlet and fuse
board and antenna with 12 ft. of co—axial cable and
a connector.

Instzsllation:

Transceiver.

When the transceiver is first unpacked it should
be examined for any damage.

Unclip the case retaining catches and remove the
unic from the case. Check that ocrystals and tubes
are seated correctly in their sockets.

Select a mounting position in the vehicle so that
it is convenient for the operator to reach the
oontrols and microphone, and a2lso to hear the speaker.
ilount the case, using three or four % bolts, spring
washers end nuts and any spacers, brackets, etc., as
required for the particular vehicle and location of
the set. Holes have to be drilled in the casec to
sult the oonditions. FEnsurc that the case is now
firm and free from distortion and is not likely to
vibrate when the vehicle is passing over rough oxr
corrugated roads. Drill one hole and mount the D.C.
outlet and fuse board in a2 position close to the set
so that the battery lead plug from the set can be
plugged in. From the outlet board connect battery
cables of size at least 162/.0076 to the battery
terminals or between the starter solenoid and frame,
using split type washers to ensure continued good
connection. Insert a 10 amp. fuse for 12V scts and
5 amp. fuse for 24V sets.

Before replceing the chassis in the case, check
that the unit is wired for the correct battery voltage
and polarity. This information is contained on a
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(oont)

warning plate on the battery leacs. Should the
poigrltv be incorrect this can be rectifiecd hy hong-—
ing the connections orn TS3 and TS2. The emittors

1

of the transistors must be connected to the positive
lead.

FAILURE TO OBSERVE CORRECT POLARITY VWILL RESILT I
INSTANT DESTRUCTION OF THE TRANSISTCRS.

Whenever the battery is removed after tho
transceiver is 1nuballed, every caxre should bo taoken
to ensure that it is replaced with thz seme pol=xity.

Antenna.

The Antenna is supplied with a telescoping
section to provide lengtn adjustmeont ard a stud hich
1s to be cut to the correct len~c* for the particular
application. A chart is supbllea at the reaw of
this ﬂunQbOOK glving approximate 101§uhs for stob and
whip for various frequencies wher !
mounted eentrally in the roof of

Utility and is intended buvely as
particular vehicle. It is essen

-
installation be checked and adjus
whip lengths be made till a satist
wave ratin is obtained. This mu
docrs clesed, bonnet down and no

Teet of the qrtenna using the trar
source and the aerial mounted as s

sSelect a central position for m
antenne. Drill o hole 1%n dierat
teking care not to damage the 1lin
split »ing as a templa te, mark ou
each 5/320 diameter and two holc s
Countersink the two %" holes for Lhu £
which sccure the split ring inside tho zeof

ido

veliicle. Scrape clean the under sidoe of
whioh will make contact with the split rlwﬁ
the rins through the 1" hole and faster i
un unvOL?n using the two countersunk scTo WS
The Hre of the co=-axial cable fcoder ond
be tlﬂﬂ‘& where it is held by the ol ot
bose. feed the co-axial caole in the Jire
the transceiver between the hood and tho
+ 2 e

bring it out at a point converi-nt To-
vehicle,
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3.2 (cont)

Insert the rubber "0OW ring between the bottom of the
antenna and the roof. Fasten the antenna to the
roof using the four 4BA screws sunplied. Screw the
whip into the base. Pull the co-axial cable through
ensuring that there are no sharp bends and after
leaving ample spare cable, fix the connector to the
cable. Screw the connector into the aerial socket.

The unit is now ready for putting into operation.

Checking Operating Conditions.

With the antenna connected to the transceiver,
switch on the M"on-off" switch and remove the micro-
phone from the cradle on the front penel. 411ow 20
seconds for the valves to warm up and then operate
the press-to-talk button on the microphone and check
the battery voltage appearing between the switch S1
and earth.

For 12V operation — minimum volts 411.8

Tor 24V operation — minimum volts 23.6

If the voltages measured are below those listed
it is advisable to check that the battery is not

discherged, and also check connections and cabling
for excessive resistance.

Transmitter:

The output stage of the transmitter must be tuned
to the antenna on the vehicle for maximum output.
Connect a 0-100 mA meter to TP9. Using the special
tuning tool provided, screw C107 anti-clockwise till
its capacity is at a minimum. Tune C105 for a
minimun plate current reading on the meter. Socrew
C107 in and tune it for a maximum of plate current.
This maximum value should be 60 mA. If it is
different from these values, adjust the coupling of
T15 and retune C107 till the vplate current is in the
range 60 mA. The tuning of C107 must be the last
adjustment, not the variation of T15 coupling. When
this has been accomplished the transmitter is tuned
to the ecerial for 5 watts output.
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(cont)

Receivex.

Rotate the mute control anti-clookwise and noise
should be heard in the speaker. Check that the
action of the volume control is normal. Rotate
the mute control clockwise till the set is muted.
There should still be % of one turn left between
the position of the control when the set mutes and
the fully clockwise position. Check that the set
unmutes on a signal. With no signal into the rec-
eiver, set the mute control so that the receiver is
just muted. Advance the control approximately 20°
clockwise. The receiver should then unmute on
signals of less than 1uV strength.

Operation:

3.3.1 To Receive -~ RT12 RTY3.

(a) Switch the "On-Off" switch to "On" and
the muting control to maximum anti-clock
wise.

(b) After approximately 20 seeonds noise
should be heard from the speaker.

(c) Reset muting control till the noise
disappears.

The receiver is now ready to receive
messages. The receiver volume may be
adjusted by the VOLUME control.

3302 To Transmit:

RT13 - Remove the microphone from the cradle
on the front panel. This switches on the trans
mitter heaters. After 30 seconds press the
button on the microphone casc and =peak.

When speaking into the microphone, use a
normal speaking vcice and hold the microphone
approximately three inches away from the lips.

Note: No transmission can take place until
Gpprox. 30 seconds after the microphone is
lifted from the cradle. This arrangement
reduces the battery drain and lowers the
operating temperature of the equipment.

RT12 =~ The method of transmitting with the
TITZ is basically the same as for the RT13.
A separate TRANSMITTER FILS. ON switch is
provided which must be manually operated 30
seconds before commencing to transmit.



4.0 MAINTENANCE

4,1 Tables of Voltages and Currents:

44141

Power Sunoly Voltages:

: Heater 7
Operating Volto $'$%
Voltag - Jolts
Voltage agos

1ts Bias Volts
S at Jeotn.
R100 K101

-4
Y

(,-
o

193

M-
Lan—
O lidl

p - Rec— Tran-
shid 8595 598

no
no

12.6 DC. 6.3 0

215

Ul €0
(o} ]

34 20 2

25,2 DC. 6.3 220

215

5 34 20 21

230 AC. 6.3 220

210

25 34 20 21

4ot o2

Power Supnly Currents:

Operating cattery Current A High Tension
Voltage Current mhA
me-

Receivre

Transmit Receive

160 130

160 150

160 130

47,5 Receiver Voltege Tables

Volume Control
lute Control
el Input

Delle Supply

Metex.
VGl

R
SEeNSLTLVLITY .

Fully anti-clockwis

Fully
Zero

anti-clockwise

220 volts
6e3 volts

¢

deasurcnents marked V.V read with valve
meter, £11 others on instrument with 1000 /v
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4.1.3 Receiver (cont)
Valve Pin Pin Pin Pinl Pin| Pin| Pin {Pin| Pin

No. 1 2 3 4 5 6 7 8 S

1 - - - 6.3 60 60 - - -

2 1.51\‘717' had 12.6 603 90 90 - b -

3 50VV - - 6.31 210 - | 160 - -

4 150 6vVV 85 6.3 ~ 50 - - |15VV

5 «OVV 4 6e3 12.61 120 ] 120 4 - -

6 SV [ = | 6.3 [12.61475 | 5] .5 | = | -

8 - 4 0 6.31 220 {160 4 - -

9 ovv 10 0 6,31 7VV | =.31 150 - -
10 0 0 S 12.6| 2R | 220 |\=C] -
11 150 40 | 85 0 0 | 40| 4.5vV] ew| 6.3

4.1.4 ‘<Lransmitter Voltage Table.
Unmodulated output 5W HD 220V
Plate Screen Grid Cathode
Valve
Pin| Volts| Pin| Volts| Pin| Volts | Pin | Volts
T12A
6U3 6 100% 3 75% 6vv 7 0
V128
6U8 1 150% - - 34% 8 2.5
VA3A
QQEO3 A2 160% 7 85 40% 2
V138 % : i
QQE&@HZ 160 7 35 30W 2 0
V14 6 200% 7 160 60%* 2 0
QQEO3/2t 8

s,
w~<

These readings were measured between
decoupled points and earth,




4+.1.5 Modulator Voltage Table.

25,

Vélve Plate Screen Grid Cathode
Pin | Volts | Pin | Volts| Pin | Volts | PinlVolts
V154 6 70 - - 7 0 8 1
12AT7
V15B 1 65 - - 2 0 3 1
12AT7
V16 5 35 6 30 1 0 7 0
6BAG
V17 1 110 - - 2 20VV 3 23
12AT7 6 110 - - 7 20VV 8 23
V18 6 220 500 1 217V
Qzo3/42| & | 220 | ! s 2| O
4.1.6 Receiver Test Point Readingss.
VISR e TER,
Position Current

TP + 16uh

TP2 1 mA 0«7 mh

TP3 1 mA Oe4 1k

TP4 10 mA 6.5 mA

4e1e7 ZIransmitter Test Point Readings.
HT 220V Output 57 unmodulated. '
Position A : Current

TP5 10 mA 1.0 mA

TP6 1 mA Oe7 mA

TP7 10 mA 1.1 mA

TP8 10 mh 2.5 mA

TP9 100 mA 60 mA

TP10 100 mA 30 mA %

* rises to

60 ma at
100% mod.
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4,2 Maintenance Adjustments and Alignments:

4261

Receiver Alignment.

Test Tguipment required -
(a) 50pL i1 centre zero meter.
(b) Signal Generator covering 2 lic./S.

(c) Signel Generator covering the range
118 - 132 iic. /

(d) Resistor 15X ohms. with clips.
(e) O—kcph meter.

Yoo/8. I.F. Alignment.

Plug the (50, Amp. meter into T.P.4 co that
the meter deflects to the QOulthG side ¢f the
scale with no signal. Connect the gener-tor
between Pin 1 of V8 and ground at 2 o./d. and

full outouu, Using the special aligning too.
nrovided, unlock the ton and bottow SWL“" of
£10 and tune for a marrinum deflection or the
meter.  Ensure that the slugs are tuncd to t
Tirst maximum wher scartlhg with the slugs
the outer position. Heduce the outnut
gene rator till the deflection is ~1OUA
fetune each slug and lo colz, onld
pressure on the 1oollnn ring is
ouLSfuubOrlLJ lock the slug.

Connect the generator to Pin 1 of 77 and

earth. Connect the 15h loading »csicstor
across terminals 1 arnd 2 of 19,

Using the same tuning technique as
described above, tune both slu.s of -
maximum defleotlon, reducing the o
renerator to give —-10pA before givin
siugs a final tune and lock.

Connect tlie generator be*voen Fin 41 of V6
and earth., Connect the 15X loadi ing resistor
etween terminals 41 and 2 of 78. Tune botl
slugs of 78, Connect the cenerator between
Pin 1 of V5 and earth. Connecct the Lou,Lng
resistor between terﬂ1n978 1 and 2 of U7, Turo
hoth sluszs oj'T7 as for T9. DNisconnect the
geﬂer\to“ and resistor.xiThe I,7. Alilgnment
is now complete.

o § . » L e - S o .. S
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(cont)
RaF. Alignment on Change of T'requency.

N

Select the crystal for the desired carrvier
frequency.

Crystal Frequency = Carriexr ireg.

——

Plug in the crystal. Plug in
meter Into TP2., Tune both sluzs
the top slug first for a maximun
Then tune the bottom slug for a mi
both slugs after tuning. 1
should be approximately {
meter into TP3 and tune hoth T3
a maximumn, approximately'ﬁliipﬁ.

Connect the V.H.F. Signal Generaoteor to t
aerial socket and apply full output voltzoge
(s

(0.5 volts if aveilable)s Set tic Signel Gerer--
ator by the calibraticn to the ap-roximate
carrier frequency. Vary the freguency till ¢
tuning indication is given on the 50u Amm,
meter in TP4. Tune the Signal Generator for

maximum deflection.

Using the snecial tool pwoviied, tune C1, %
Cb, C8 and C9 from the mininum naclty pogition:
for maximum meter deflection, * 2z care that
the generator output is reduced ot cach “umins
for a maxinum meter dellection of + 10uA.

Having tuned the capacitors, check t
generator is exactly on the carviesr fre
Ny tuning it for maximun deflection of >
meter. Retune C1, C5, C6, C3 and CO if nececas-
ary again limiting the meter deflection to g
by reducing generator outnut. How tune I
slugs of T3 for meximum deflection, reducin
the output of the generator to leen the wuariaun
meter deflection down to +104L.

~

The Receilver is now rned and the generator
output should be about 0.547V. Give a final
touoh to the generator freguency, the sliugs of
5, capacitors C1, C5, C6, C8 arcd CY in thot

~oxder. C5 and C6 can tunc to spurious responses
vilen the generator is set to outruts gre Lex
than 104V and the original instriction to tune
all condensers from the minimm capacity

position should be adhered to.



4.2.2 Transmitter Aligznment.

Crystal Frequency = Carrier Frequency
12 le./S.

Plug in the crystal. Connect I Power Output
Meter or matched antenns to antenna socket.

Flug in theidpA meter into T.P.5. Press P.T.T.
button on the micronhone.

Tune the bottom slug of T12 for maximum deflect-

ion.
Tune the top slug of T12 for maximum deflection.
The meter reading should be - © - approxinately.

Reduce this reading by 10@uA by screwing

top slug of T2 in.

Plug the meter into TP6.

Tune both slugs of ' for maximun deflection,
approximately ' - .

Plug the meter into —1P7. )

Tune C98 for maximum approximately 7.0 . -
Tune C102 for a minimunm.
Pluz al@QPA meter into TP8,
Tune €102 and C103 for maxinum apnrox, - o
Plug a 0-100 [g.A meter into TP9, '
screw C107 out to minimum capacity.

Tune C105 for a minimum approx. 20 to 30 . ,
fune C107 for a maximum. Reading should 'be 6q Fo
If tihis reading is not obtained, odjust the
coupling of T™5 and retune C107. Repeat until
the reading is 60 . '.'» The power output should
be 5 watts. The power output stage must be
tuned to the antenna when the set ic returned
to operation. (See Installation Instructions).

4.2.3 Checking Transmitter Audio Limiter.

Connect an audio generator with an output
ilupedanoe of 600 ohms to an unbhalanced atten—
uator using screened and insulated cable, then
from the attenuator to terminal 1 and 2 on TS
on the transceiver using screened and insulated
cable. Earth the screen of the cable at
terminel 2 on 181 only. With an innut to the
transceiver of ~35dBm at 1,000 cycles, adjust
the modulation to approximately 50% by rotating
the mod. set control R83.

Reduce the input to —-45d3m then increase the
input to - 25dBm, between these limits the
modulation percentagze should not changze by
more than 2_db., 1if =& greater variaticn results
the limited amplifier valve V16, (6BA6) should
be replaced and the test reneated.

Read just the modulation to 100% with an input
of 35 dBm.
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