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CHAPTER I

INTRODUCTION

Wireless Set (Canadian) No. 19 Mk. III is an improved
version of W/S No. 19 Mk. II. A number of changes and
modifications were incorporated to make the operation of
the set more flexible.

The Canadian Mk. III set is fully, mutually interchange-
able in all its applications and installations with Wireless
Set No. 19 Mk. II of British, Canadian and U.S. manufaec-
ture as well as the British Mk. III Set.

1.1 SPECIAL FEATURES OF WIRELESS SET,
CANADIAN, NO. 19 MK. III

1.1.1 SUPPLY UNIT

The Canadian Supply Unit No. 2 is fully, mutually
interchangeable with the British Mk. III Supply Unit and
is also interchangeable with Canadian, British and U.S.
Supply Units No. 1, if a special adaptor is used.

The Supply Unit is designed to give maximum effi-
ciency and economy on Receive. The Set may be powered
solely by the dynamiotor, or by the combination of the
dynamotor and vibrator. The selection is made by a toggle
switch on the panel of the Supply Unit. In the VIBR
position a small non-synchronous vibrator provides the
anode voltages on Receive, while a 4-commutator dynamotor
provides all the H.T. voltages on Send. The change-over
from vibrator to dynamotor operation (in the VIBR posi-
tion) is done automatically by means of a relay in the
Supply Unit which is operated by the pressel (Send/
Receive) switch. This arrangement ensures maximum
economy combined with maximum security.

The Supply Unit will operate from a 12 volt battery,
a 24 volt 3-wire system, or a 24 volt 2-wire system. When
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using a 24 volt system it is necessary to set the toggle
switch inside the Supply Unit to the “24V” position.

When using a 3-wire 24 volt system the vibrator may
be used, which ensures maximum economy and an unbal-
ance of not more than 1 amp.

Unlike the Supply Unit No. 1, the No. 2 will operate
from a 2-wire 24 volt system, but the Vibrator can not
be used.

One spare Vibrator and one spare Rectifier Valve are
provided with and mounted inside each Supply Unit.

A special low tension Vibrator FUSE, painted BLUE,
is used on the Unit. This fuse is NOT interchangeable
with the H.T. fuses.

1.1.2 SENDER/RECEIVER CHASSIS
(a) Slow Motion Drive

The Mk. IIT Set is provided with a Slow Motion Drive
fitted to the A FREQUENCY MC control.

This drive consists of a large and a small knob. For
coarse tuning the large knob should be used, for fine and
accurate tuning the small one.

(b) Netting Switch
The push-button for NET has been replaced by a

toggle-switch, in order to facilitate the operation of the
A FREQUENCY MC control when netting.

(c) Separate “ON-OFF” switches for A, B and I.C.

Separate ON-OFF switches for A-, B-Set and I.C.
Amplifier are provided, which enable the required facility
to be switched on and off independently of the others.

(d) AVC “ON-OFF” Switch

An “ON-OFF” switch for the AVC has been provided
because often improved performance may be obtained on
CW if the receiver is working without AVC.
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(e) R.F. GAIN CONTROL
This control has been provided to facilitate netting
and tuning in close proximity of the Control Station. It is
also required to adjust the signal-strength if the AVC
switch is in the “OFF” position.

(f) FREQUENCY ADJ.

A frequency adjustment has been added to take care
of small frequency drifts of the oscillator. It may be used
to correct slight detuning caused by vibration, temperature
or other reasons.
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CHAPTER 1II

DESCRIPTION

2.1 GENERAL

Wireless Set, Canadian, No. 19 Mk. III has been de-
signed primarily to provide a complete and reliable system
of communications in Armoured Formations. It is not re-
stricted to use in Armoured Formations, but may also be
used in Armoured Fighting Vehicles (AFV), in various
Wireless Trucks and as a Ground-Station. The Set provides
the following communication facilities :—

(i) The A-Set for long range communication
(ii) The B-Set for short range communication

(iii) The I.C. Amplifier for intercommunication within
the vehicle.

Unlike the No. 19 Mk. II, it is possible on the Mk. III
to switch-off the sets not in use. Since it is no longer neces-
sary to heat the A-Set valves in order to operate the B-Set
or 1.C. Amplifier, the Mk. III is more economical in battery
consumption. DO NOT keep the B-Set and the I.C. Ampli-
fier turned “ON” if only the A-Set is required for com-
munication.

Power is supplied to the Set by Supply Unit No. 2
which incorporates a vibrator as well as a dynamotor. The
Set may be operated exclusively by the dynamotor; or by
the vibrator on “receive” and by the dynamotor on “send”.
However it is NOT advisable to operate the A-Set, B-Set
and 1.C. amplifier simultaneously from the vibrator supply,
since this puts too great a load on the vibrator. Any two of
the above sets may be operated at the same time from the
vibrator supply, but not all three. The use of the vibrator is
. recommended whenever possible, because the battery drain
is considerably less when using the vibrator than when
using the dynamotor.
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The following table shows the weight and overall di-
mensions of the Set and Supply Unit.

TABLE 1
Unie WEIGHT DIMENSIONS IN INCHES
IN Lps. LENGTH DEPTH WibpTH
Sender/Receiver 40% 1714 814 1214
Supply Unit 301, 6 814 1214
Carrier No. 1 1434
Set 8814 27 10 1314

2.2 INSTALLATION

The complete station is packed in two kits known as
the “Set Kit” and the “Installation Kit”. The former con-
tains the Sender/Receiver, Supply Unit No. 2, Variometer,
Headsets, Microphones and all other parts common to all
installations. The Installation Kit is specially prepared to
suit the type of vehicle in which it is to be used and will
contain all the parts necessary for installation in that type
vehicle, i.e. control boxes, connectors, additional headgear
ete.

23 THE A-SET

2.3.1 DESCRIPTION

The A-Set is a combination Sender/Receiver capable of
transmission on R/T, M.C.W. and C.W. Since certain parts
of the receiver and sender circuits are common, the tuning
of the receiver automatically tunes the sender to the same
frequency, thus simplifying netting.

The A-Set has 9 valves, three of which are common to
the receiver and sender. The receiver is a 6 valve super-
heterodyne having an L.F. of 465 Kes. The sender also uses
6 valves.

The Set covers the frequency range from 2 Mcs (150 M)
to 8 Mcs (37.5 M) in two bands. One band covers from 2
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Mes to 414 Mes (66.6 M) and the other band from 414
Mes to 8 Mes. The appropriate band is selected by the
Band-Change switch on the panel.

The A-Set has a flick-frequency control which per-
mits two pre-selected frequencies to be set up and enables
a rapid change from one to the other.

The set is provided with a fine adjustment to the
flick-mechanism which permits a limited frequency varia-
tion on either side of the flick-setting without altering it.
This adjustment gives the operator a ready means of cor-
recting any frequency drift, but its presence should not
relieve him from the responsibility of making an accurate
initial flick-setting.

2.3.2 AERIALS

The A-Set is designed primarily to operate with &', 12’
or 16’ rod aerials. The rod or whip aerials come in 4-foot
sections and may be arranged either as single vertical aerials
or, by using the special Aerial Base Adaptor as V-aerials.
Sufficient rods are supplied to erect a double 16" aerial but
the MAXIMUM height recommended for a vehicle in mo-
tion is a double 8 foot. The V-aerial is an excellent means of
increasing radiation without increasing aerial height, and
the directional properties of such an aerial are negligible.
For short range communication under conditions in which
the & aerial is regarded as too conspicious a single or
double 4’ aerial may be used. In addition to the whip aerial,
any of the usual types of elevated aerials may be used.

The rod aerial is mounted on aerial base No. 8. The
aerial base or an elevated aerial is connected to the Vario-
meter which, in turn is connected by a coaxial cable to the
“AERIAL A” socket. The entire aerial circuit is fully
screened to reduce interference from the engine or other
electrical devices in the vehicle.

Using the 8 single vertical rod aerial communication
over distances of about 10 miles on R/T and over about 20
miles on C.W. between vehicles in motion, is possible.



2.4 THE B-SET

The B-Set is a very high frequency (VHF) sender-
receiver, which covers the frequency range from 230 Mecs
(1.3M) to 240 Mes (1.2M). It provides communication on
speech only, over distances up to 1000 yards, over unob-
structed level ground, between vehicles in motion.

The 20" aerial provided is a half-wave aerial which is
connected directly from its Aerial Base No. 9 to the
“AERIAL B” Socket by a coaxial cable. The length of this
cable is important to the operation of the Set, and it must
not be tampered with.

Since certain parts of the sender and receiver circuits
are common, tuning the receiver, automatically tunes the
sender, thus simplifying netting. Tuning the sender also
tunes the aerial circuit for maximum output.

The B-Set has four valves, all of which are used in the
receiver and three of which are used in the sender.

2.5 THE INTERCOMMUNICATION AMPLIFIER

The I1.C. amplifier is a two valve “house telephone” to

provide communication among the crew members in the
vehicle.

2.6 THE SUPPLY UNIT

The No. 19 Mk. III receives its power from the Supply
Unit No. 2, which contains a Vibrator Unit and a 4-com-
mutator Dynamotor. It is possible to operate the set solely
from the dynamotor, or from the combination of the dyna-
motor and vibrator, which is a more economical type of
operation. The operator selects the type of power supply
by a 3-position toggle switch on the panel of the Supply
Unit. In the “DYN” position, the set operates exclusively
from the dynamotor; in the “VIBR” position, H.T. 1 is sup-
plied by the vibrator on receive. When the pressel switch
is pressed for send, a relay cuts the vibrator out of the
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circuit and starts the dynamotor. All voltages are then
supplied from the dynamotor.

Supply Unit No. 2 will operate efficiently from either
a 12 volt or a 24 volt battery. It will operate from either a
8-wire 24 volt system or a 2-wire 24 volt system. The toggle
switch inside the Supply Unit must be set to the voltage
from which the set is operated. When vsed on a 3-wire 24
volt system, the Supply Unit may be used in either the
“VIBR” or “DYN” positions. However, when using a 2-wire
24 volt system, only the “DYN” position can be used.

The Supply Unit produces a nominal H.T.1 of 265 volts
and an H.T.2 of 540 volts.

There are 3 fuses on the Supply Unit, two H.T. and one
L.T. fuse. Both H.T. fuses are of the same type and mutually
interchangeable. The VIBR fuse, painted BLUE, is a low
tension fuse and must NOT be used as an H.T. fuse.

2.7 Current Drain
With a battery voltage of 12 volts, the current drain of
the No. 19 Mk. III is:

TABLE II
VIBRATOR DYNAMOTOR

Receive A only approximately 4 amp. 8 amp.
Receive A and B approximately 6 7 10 ”

” A and I.C. ” 6 10

” B and IC. ” 4 7 7T

” A,Band I.C. ” — 10 ”
Send AonlyR/T ” — 9 7

” A and B " — 1”7

” A,BandIC. ” — 12 7

2.8 CONTROL UNITS AND JUNCTION DISTRIBUTION
BOXES
The control units and junction disfribution boxes are
installed within easy reach of every man who has to make
use of the facilities provided by the No. 19 Set.
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Junction distribution boxes are connected to the Inter-
communication system only. Junction distribution boxes
No. 1 and No. 3 have a special buzzer, operated by a push-
button, which can be heard in the Commander’s earphones
and serves as an emergency signal.

The type and number of control units depends on the
vehicle in which the station is installed. The installation in-
structions supplied with each installation kit contain the
number and type of control units required together with
detailed instructions for their installation.

The control unit is connected to the Set by a special
connector, which carries all the necessary leads for the
microphone, earphones, pressel switch, etc. The unit has
one or more drop leads which connect to the snatch plugs
on the headgear. The selector switch on the control unit
permits the operator to select the A-Set, B-Set or I1.C. am-
plifier as required. This arrangement provides separate,
independent and simultaneous use of every facility of the
No. 19 Set.

The control units are of the type which has both “nor-
mal” and “re-transmit” or ‘“re-broadcast” facilities. In the
“R” or “Re-broadcast” position it is possible to

(1) Send on “A” the message being received on the
“B”. (Output of “B” modulates the “A” sender.)

(2) Send or receive on “A” and “B’” simultaneously.

(3) Send on “B” the message being received on “A”.
(Output of “A” modulates the “B” sender.)

Therefore a No. 19 Mk. III station may be used as a
relay station, and at the same time the operator can add
his own speech to the re-broadcast.

2.9 REMOTE CONTROL

The No. 19 Mk. III may be operated by remote control
and/or connected to a field exchange by means of Wireless
Remote Control Units, Canadian, No. 1. The Control Units



18

may be separated by as much as three miles. They are con-
nected by a metallic pair of “control cable”, “D8 twisted”
or “D3 twisted”. Complete details of the installation and
operation are contained in the pamphlet with each Remote
Control Unit.

WARNING

(1) When the operator on the Remote Unit is operating
on R/T, the Set Operator must not play with the key
on the Nearby Unit.

(2) The Remote Unit Operator must not play with the
key on his unit, when he is receiving on Remote R/T.
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CHAPTER III

OPERATING INSTRUCTIONS

3.1  GENERAL

3.1.1 Under normal circumstances several stations will
work on a GROUP or NET and all the stations on the NET
will operate on the same frequency. One station, usually
that at the higher formation, will act as CONTROL and will
regulate the NET. It is of the utmost importance that all
the OUT-STATIONS are accurately tuned to send and
receive on exactly the same frequency as the control station.

It is customary to give such a NET two frequencies, the
BLUE or normal and the RED or spare frequency. The
flick mechanism permits a rapid change from one to the
other.

3.1.2. A number of Wireless Sets No. 19 will be equipped
with Crystal Calibrators to facilitate quick and accurate
tuning.

3.1.3. Personnel connected to the A-set and B-set should
always bear in mind that the pressel-switches on their
microphones are also the send-receive switches for the sets,
and that for security reasons they should NOT be pressed
except to pass traffic.

The enemy can ascertain the frequency of the NET,
and, by means of D.F. equipment, the location of the station,
from the carrier.

When the Commander and the Operator are connected
to the same set (A or B) each can monitor the other’s con-
versation but they must not talk to one another, except on
the I.C., because their conversation will go out over the air.

3.14 The A-set is capable of transmission on R/T MCW
and CW. MCW and CW are two types of key operation and
the following points should be remembered.
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Advantages of CW.
(a) Greater range.

(b) If there is interference from other sets using
R/T or MCW, less interference may be exper-
ienced when using CW.

Advantages of MCW.
(a) If there is interference from other sets using

CW, less interference may be experienced when
using MCW.

(b) The operator can hear his own signals in his
headphones.

(¢) MCW can be received by a receiver set to R/T
or MCW.

3.1.5. While working, if signals become worse or fail al-
together the operator must keep calm and do what little he
can to improve conditions. He should follow this sequence.

(i) Check netting, and if necessary re-net to Control.
Use the FLICK ADJ control for renetting and if
control cannot be picked up return the FLICK
ADJ to its centre position.

(ii) Check the “ends”’—batteries, headsets, aerial and
all connections. Check meter reading on AE and
also see if sidestone may be heard.

(iii) Call a nearer station, to check the set.

(iv) Increase the aerial length or use a double aerial.
Remember to adjust the variometer, whenever
the aerial is changed.

(v) Call control on MCW: do not use CW unless or-
dered to do so.

(vi) If none of the above attempts give results the set
should be moved to a more favourable position.
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(vii) If results are still not attained, the operator

3.1.6

should perform the Daily Maintenance Routine to
locate any fault that may exist in his set and try
to correct it by “Running Repairs”.

The following points should be checked when instal-

ling the set or after it has been out of operation for a long

period.
1.
2.

3.

3.1.7

Check that the operating voltages are correct.
Check that the I-C Amplifier works satisfactorily.

Check that the side-tone of the “A”- and “B”- sets

can be heard when sending. This test should be de- -
leted in the field as it will permit the enemy to take

D.F. bearings.

Check that the incoming signals on the “A”- and
“B”- sets can be heard with the Control Unit
switches set to I-C.

Check that the pilot lamp on the operator’s Control
Unit lights when the A-set is unattended.

Check that the aerial current and drive voltage

readings on the meter approximate those shown in
in the table of Normal Readings.

The set kit contains a small dummy-aerial which fits

into the aerial base and which may be used for tuning up the
A-set without radiating too much. Full advantage of the
facility provided by this dummy-aerial should be taken in
the field.

3.2

THE CONTROLS AND ADJUSTMENTS

Before an operator can intelligently operate the set, he
must become familiar with the position and purpose of each
control. The following paragraphs contain a description of
these controls.



22

¢404 SAONM 3IHL 11V IV LVHM—I B

Y3IL3INWOIYVA

13 ,V,, ONINNL ¥0d4 Y3INY3A
LN3WLSNrAY 3NId GNV VIO NOILOW MOIS
S13S LN3NOJdWOD
SNOIYVA ¥Od
S3HOLIMS 440-NO

3A1303Y 01 LNO AVM 4TVH 7INnd

ONIQVIY 3V WNWIXVN AN3S OL NOVF NI A3X 9Nd

¥0d4 LINDJ¥ID HOLIMS

IVIY3V 3HL 3INNL OL1 @3SN ¥012313S-aNVE 13S,V,NO ONINHOM LINN TOY¥LNOD OL

ILON MD ~ 40 3dAL 10373S OL YOLO3INNOD LNIOd 2!
ONISVYId S3INOHd ¥, NI 3INOHJ,8,NI ANNOS AIN3ND3IY¥S 0L
v 1390L ([ONNOS 3SV3¥IONI OL 3ISVIYONIOL 135,89, 3NNL OL
LINN ONINO3IHO N3HM ¥0'11V)D | | |
N i NN ! A
ONILLIN ONINNG NMOG N¥NL -2 ¥ NIV 3V " 8 _NIVvO
NO NO
14180 103¥N¥O0D SAHL ANV @@@ L Vogao 13s,8, NO
NOILISOd XJINd ONIONVHD 440 440 to«\e,;?ta. @k»ux |_— 371SIHM 1NO LNJ OL
Wl ¥

LAOHLIM AON3ND3Y¥4 AYVA OL™
1iNJ¥I0 40 LNO ANV

OLNI DAV 1ND OL LINJYID NI LON SI DAV di

] 3V 1V HO LINJHID NI DAV

éuz_xxos NIHM DAV

ANILLIN NIHM Ld30X3

1V 3AV37 "ONILS3L ®

%0114 LV 3AV3 AN aw
*¥3A3T W04 \ . Son M\‘ﬁ e_..% :m< N ONILSNPAV 804 a3SN
Oluﬂ.o“ﬁm |
AON3NO3IY¥4 ¥3IdO¥d OL yNIvO ¥ ~ HOLIMS ¥313N
13S,¥, 3NNL OL VI
135V, NI TYNOIS 40 NHNL V 47VH NVHL J¥OW LING A14dns oL
HLON3YLS 3SV3N¥D3Q 3¥3H NI SBN1d N3S00T LON 0Q°STVIG %2114 ¥3lam 1531 1d-21 ¥OLDINNOD

Y0 3ISV3UONI OL Y3 LINOIYVA Y04 SMIYUIS ONINOOT

WO¥d4 3718V) Y3ILIWOIYVA HLIM

NOILONANOD NI a3SN
343H SMOHS 3Y¥43IH SMOHS ‘LNdLNO WNWIXVA ¥04 3Y¥Y3IH NI S9Nd
YOLVOIIAGNI %0174 3NT8 ¥OLVOIGNI 2174 a3y 13s.,v,3NNL OL VIQ 378v) vi¥3v 8



23

3.2.1 A FREQUENCY MCS.

This Master Frequency Control tunes the sender and
receiver simultaneously. It operates a 4-gang variable con-
denser which tunes all the RF tuned circuits in the A-set ex-
cept the Aerial and Power Amplifier Anode circuits. It is
fitted with a Slow Motion Drive. For coarse tuning the
large knob should be used and for fine tuning the small one.

It is also fitted with a flick mechanism which is set up
according to the following diagram. When the flick lever
is at TUNE the flick indicators are disengaged and the Slow
Motion Drive is engaged. In the SET position both the in-
dicators and Slow Motion Drive are engaged. In the FLICK
position the Slow Motion Drive is disengaged and the in-
dicators are engaged. The flick locking screws must never
be loosened more than a half turn

HOW TO SET UP A FLICK POSITION

RED A BLUE
@ FREQUENGCY @
MCS | TURN TO"FLICK"AND TURN DIAL

UNTIL BLUE FLICK ENGAGES
(WHITE DISC SHOWS IN BLUE RING)

SLACKEN OFF BLUE SCREWS
HALF TURN ONLY

3 TURN TO"SET" AND NET ON
THE BLUE FREQUENCY

G —=oser
4 TIGHTEN UP BLUE SCREWS

S TURN TO FLICK

6 REPEAT FOR RED FREQUENCY
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3.2.2 A PA TUNING

This control operates the single variable condenser
which tunes the Anode circuit of the Power Amplifier on
“send” and the grid of the RF Amplifier on “receive’”. It
is used with the variometer to tune up for maximum output,
and is fitted with a flick mechanism.

3.2.3 FLICK ADJ

This is a permeability-tuned adjustment to the master
frequency control, which will change the frequency about
1 Ke on either side of the master setting at 2 Mcs and about
4 Kes on either side at 8 Mes. The neutral position of this
adjustment is indicated by a click. For various reasons—
such as changes in temperature or the state of the batteries
—the set will vary slightly or drift in frequency. Drifting
is indicated by a rise in pitch of incoming R/T signals and
background rustle, and by a slight distortion of signals. By
means of this control the operator can correct drift without
altering his flick setting, by turning the NET switch on
and pulling out or pushing in the FLICK ADJ. If the knob
is turned as it is pulled, a finer setting will be possible.

3.2.4 “41,-8 MCS 2-412”

This is the Band Selector Switch. It is a 12-pole 2-
position switch that selects the required frequency band by
connecting in one set of coils while immobilizing the other.

3.2.5 RF GAIN A

This control operates a dropping resistor which changes
the bias on the RF and 1st IF stages and thus changes the
strength of signal received. It is used in conjunction with
the AF Gain A to produce a maximum signal output with
minimum interference. When the AVC circuit is turned off,
this control is used to adjust strength of signal.

3.2.6 AF GAIN A

This control regulates the volume of sound heard in
the headphones by adjusting a potentiometer on the input
to the AF Amplifier which operates the phones.
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3.2.7 MCW CW R/T

This Mode of Operation Switch selects the type of com-
munication to be used e.g. R/T (Radio-Telephony), CW
(Continuous Wave) or MCW (Modulated Continuous Wave).

3.2.8 HET TONE

This control adjusts the frequency of the BFQ over a
range from 700 cs to 1800 cs and consequently changes the
pitch of the CW note received. It is used only on CW re-
ception.

3.2.9. NET

This switch is used to net the A-set to the incoming
signal by means of zero beat. It operates a 465 Kes Hetero-
dyne Oscillator to beat against the signal produced in the
IF Stage by the incoming carrier. At zero beat, this IF
signal is also 465 Kes and the set is netted. When the switch
is down the oscillator is operating.

3.2.10 AVC ON-OFF

On CW it is found that better results may be obtained
if the Automatic Volume Control Circuit is not used. This
switch cuts the AVC in or out of the circuit. AVC should
be ON whenever the vehicle is on the move or when the
set is working on R/T.

3.2.11 A ON-OFF
This toggle switch connects the power to the A set only.

3.2.12 B ON-OFF

This toggle switch connects the power to the B set
and also the L.T. to the I.C. valve heaters.

3.2.13 I-C ON-OFF

This toggle switch connects the power to the I-C Am-
plifier and also the LT. to the B-set valve heaters.

3.2.14 KEY A

This is the key jack for the A set. Pushing the key
assembly plug fully into the jack puts the set on Send and
pulling the plug half way out puts the set on Receive. This
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is the only means of Send-Receive Switching on CW or
MCW.

3.2.15 AE, AVC, LT, HT1, HT2, DRIVE

This switch enables the test meter to be used for the
following purposes:—

(1) AE—measures aerial current through the vario-
meter. Maximum reading indicates that the
sender is operating properly and that the
aerial circuit is tuned.

(2) AVC—maximum dip on the meter indicates that
the receiver is properly tuned to the incoming
signal.

(3) LT—checks the low tension voltage applied to the
heaters, relays, etc.

(4) HTl—measures the high tension applied to the
receiver (265 volts)

(5) HT2—measures the high tension applied to the
sender (540 volts). This reading can only
be taken when the supply unit switch is on
DYN, or the pressel-switch is operated.

(6) DRIVE—measures the input to the PA stage. This
reading indicates that the Sender is working
properly up to the P.A. circuit. The set must
be on transmit.

3.2.16 TUNING B

This dial tunes the B set over the range from 230 to
240 Mcs, by means of a Split Stator Variable Condenser. The
dial is calibrated in 10 equal divisions, not by frequency, to
enable the operator to preset his dial more easily.

3.2.17 GAIN B

This control regulates the volume of sound heard in
the B-set phones, by means of a potentiometer on the in-
put side of the AF Output stage.
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3.2.18 QUENCH

Do NOT touch except on orders from control. This is
a permeability-tuned adjustment of the frequency of the
Quench Oscillator in the B-set receiver. It is used to eliminate
interference in a B-set net caused by the beating of Quench
Frequencies or their Harmonies.

3.2.19 VIBR - OFF - DYN (Supply Unit)

This toggle switch selects the dynamotor or the vib-
rator to operate the set.

3.2.20 VARIOMETER

The variometer, together with the A PA Tuning Dial,
is used to tune the aerial to the frequency in use. The
variometer must be adjusted whenever the frequency is
changed or the aerial is changed. It must also be adjusted
whenever the set is switched from CW to R/T or vice versa.
There are two scales on the variometer 0-100 and 200-100.
The lower frequencies will have a setting on the scale 0-100,
the lowest frequency near 10, and the higher frequencies
will have a setting on the scale 200-100, the highest near 110.

WARNING—The positions where you change from one
scale to the other are marked by red bands. Never use
a setting covered by either of these bands. If you find
a setting on or a little below either red band, say between
80 and 100 or between 180 and 200, always see if you
can get better results at the top of the other range.

3.3 NETTING DRILL—“A”—SET
3.3.1 PRELIMINARY TO THE TUNING CALL

1. Roll up the waterproof cover and secure it at the
top of the set.

ROLLING UP THE WATERPROOF COVER

1. Lifc Cover up 2. Roll up Tightly 3 Fasten Press-Studs




10.
11.
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Connect up the batteries, headsets, control units,
aerial leads and variometer according to the installa-
tion instructions.

WARNING—Be sure that the toggle switch inside
the Supply Unit is set to the proper position corres-
ponding to the battery supply being used.

Turn the A ON-OFF switch to “ON” and the B and
I-C switches to “OFF”. Turn the control unit switches
to “N” and “A”.

Turn the Supply Unit switch to “VIBR”. Allow 30
seconds for the valves to warm up before operating
any of the sets.

WARNING—If the A-, B- and I-C sets are to be used
simultaneously the Supply Unit switch must be set
to “DYN”.

Take LT, HT1 and HT2 readings on the test meter.
It will be necessary to turn the Supply Unit switch
to DYN in order to get an HT2 reading. Do NOT
press the pressel-switch until the set has had 30
seconds to warm up.

Select the required position of the Band Change
Switch.

Select the required MCW, CW, R/T position.

Turn the flick levers to “FLICK” and release the
flick locking screws when the flick indicators are
showing. Then turn the flick levers to “SET”.

Turn the A FREQUENCY Mc and A PA TUNING
dials to approximately the required frequency. Be
sure to read the proper scale on the frequency dial.

Centre the FLICK ADJ control.

With the RF GAIN and AF GAIN turned fully
clockwise, rotate the variometer for maximum back-



12.

13.

3.3.2
14.

3.3.3
15.

16.

3.3.4
17.

18.

19.
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ground rustle. This noise indicates that the receiver
and aerial circuits are working.

After the 30 second warm up, press the pressel-
switch and take a DRIVE reading on the meter.
This reading indicates that the sender circuits up
to the PA stage are working. There should also be
an AE reading on the meter indicating that the
sender is radiating.

With the A-set on R/T, blow into the microphone
and listen for sidetone. This checks the headset and
microphone circuit.

NOTE: In the field, it may be advisable for security
reasons to omit items 12 and 13.

DURING THE TUNING CALL

Search boldly for the signal from the control station
using the Slow Motion Drive on the master tuning
dial. Having found the signal tune for the maximum
dip in the AVC. Then adjust the RF GAIN and the
AF GAIN until a comfortable signal is heard.

DURING THE NETTING CALL

Turn the NET switch down and tune the master
tuning dial for zero beat, which is indicated by the
silent point between two low-pitched whistles. The
sender will then transmit on the same frequency as
the incoming signal and the set is “petted” to control.

Turn the NET switch up.
DURING THE TUNE-UP PAUSE
Turn the meter switch to AE.

Put the set on “send” by pressing the pressel-switch
or plugging in the key and pressing it.

Adjust the Variometer for a reading on the meter.
Then adjust the PA TUNING and the Variometer
successively for the maximum AE reading. Be sure
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FINDING THE SILENT POINT (ZERO BEAT)

the final Variometer setting is NOT on one of the
red marks.

20. Tighten the flick locking screws on the flick being
used.

21. Note the Variometer setting on the tablet provided
on the set and also in the log.

NOTE—If tuning up on CW it will be necessary to push
the key plug in and press the key to obtain an
AE reading.

3.4 TESTING AND NETTING THE B-SET

3.4.1 PRELIMINARY

1. Turn the B ON-OFF switch to ON and allow 30
seconds for the valves to warm up.

9. Turn the control unit switches to “N” and “B”.

3. Turn GAIN B fully clockwise. A rushing noise will
indicate that the receiver is operating.

4. Press the pressel switch and the rushing noise will
cease, indicating that the sender is working.

5. Put the TUNING B dial to the ordered setting.



3.4.2
6.
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NETTING

Control Station presses his pressel-switch and calls
the group.

During this call, out-stations adjust their TUNING
B dials until they hear control, turn GAIN B down
until control can only just be heard and adjust the
tuning dial for the clearest possible signal. They
may then turn GAIN B up to hear control comfort-
ably.

Out-stations answer in turn. During each answer,
control tunes his “B” set to the out-station’s signal
as in (7) and notes the setting of his tuning dial.
If this is more than one division different from the
ordered frequency, the out-station is badly off net.

Control station calls all out-stations and tells them
“OK off” if they have netted properly. If a station
is badly off the net, control tells him to alter the
setting of his tuning dial up or down, according to
the notes made in (8) above and to answer him
again.

The “QUENCH” Adjuster — This should NEVER be
touched except on orders from CONTROL.

10.

11.

Sometimes a whistle interferes with the working
of the net. If this happens, Control orders all out-
stations to screw their quench adjusters right IN,
and does so himself. He then orders all out-stations
but one to switch their “B” sets off; call this one
station “No. 1”. If there is still a whistle, Control
orders No. 1 to screw his adjuster slowly out again,
and both listen. When the whistle pitch is too high
to be heard, No. 1 stops screwing and tells Control
“OK”.

Control tells another out-station (call him No. 2),
by shouting or other means, to switch his “B” set
on. If there is a whistle, No. 2 screws his adjuster
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slowly out. When he can no longer hear the whistle,
he stops screwing and tells Control “OK”.

12. The same drill is done again for the rest of the out-
stations. It should never be necessary to touch the
“QUENCH?” adjusters again until a new set joins the
group.

3.5 THE INTERCOMMUNICATION AMPLIFIER

The operation of the I-C Amplifier is very simple.
Turn the I-C ON-OFF switch “ON” and allow 30 seconds
for the valves to warm up. (If the B-set is ON the I-C
valves will be warmed up.) Then turn the Control Unit
Switches to “N” and “I-C”, press the pressel switch and
speak. The operator’s voice should be heard in each head-
set connected to the I-C Amplifier, including his own. It
is well to note here that if all the Control Units are
switched to I-C, the pilot lamp on the operator’s Control
Unit will not light up indicating that the A-set is un-
attended because the signals coming in on either the A-set
or the B-set can be heard on the I-C Amplifier sufficiently
well to tell the operator that someone is calling him.

Those personnel who are connected only to the I-C
Ampilifier and who are wearing breast-plates may lock their
pressel-switches on send and thus free both hands. Under
no circumstances should the pressel-switch be locked when
operating the A- or B- set because this will keep the set on
“send” as long as the pressel-switch is pressed.

3.6 CONTROL UNIT SWITCHES

3.6.1 THE N-R SWITCH

This is a two-position switch which permits the selec-
tion of the “Normal” facilities in the N position and the
“Rebroadcast” facilities of the No. 19 set in the R position.

3.6.2 THE A-I-C-B SWITCH

This switch has two sets of markings. When the N -R
Switch is in the N position this switch permits the normal
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selection of the A-set, the B-set or the I-C Amplifier. It
is possible to have one Control Box, set to A, operating the
A-set and another Control Box, set to B, operating the
B-set. It is necessary for personnel provided with Control
Boxes to switch to I-C in order to communicate with the
remainder of the personnel who are connected to the I-C
Amplifier only. On the Control boxes with several drop
leads, only a few of these drop leads are connected to the
A, I-C and B system and consequently are capable of
controlling the sender-receiver units. The remaining drop
leads are connected only to the I-C Amplifier, as are all
drop leads from Junction Distribution Boxes.

363 A-B,A&B, B-A

This is the alternate marking of the A, I-C, B switch.
When the N-R Switch is in the R position, the “Re-
broadcast” facilities will be used. If the message being
received on the A-set is to be retransmitted automatically
on the B-set this switch must be in the A-B position. When
this switch is in the A & B position, one pressel switch will
operate the A- and B-sets simultaneously. If the message
being received on the B-set is to be retransmitted auto-
matically on the A-set this switch must be in the B- A
position.
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CHAPTER 1V

MAINTENANCE

41 OPERATOR’S MAINTENANCE

The operator is not expected to be an expert instru-
ment mechanic or electrician, but he MUST be able to do
these three maintenance duties on the set:—

(a) Perform the Daily Maintenance Tests to check that
every bit of the set and every accessory is working
properly.

(b) Carry out Weekly Maintenance to keep the set clean,
the controls operating smoothly and to service parts
that are beginning to wear or work loose.

(¢) Repair some of the common faults that occur in
the field, as shown in Running Repairs.

It is vitally important that faults be found and re-
ported AS SOON AS POSSIBLE so that the electrician or
instrument mechanic can repair them before the set is
required in battle.

4.1.1 DAILY MAINTENANCE

The operator’s daily maintenance consists of complet-
ing the Daily Maintenance Tests, shown on pages 100-103.
The following hints will be found valuable.

(a) Supply Unit Connectors and Aerial Feeders.

These should only be disconnected for cleaning,
repairing or replacement.

(b) Changing a Fuse.

Unscrew the fuse cap and replace the fuse as shown
in the diagram.



36

CHANGING AN H.T. FUSE.

TAKE OlD FUSE Remember that the VIBR
0’/7 oF AP ’”55 fuse is BLUE and that it is
NOT to be used as an HT

“Yz fuse.

- . Do not put the old fuses
° ‘é‘;.:‘:'p.",:."é:;? from back in the spare parts box.

(¢) Changing an A-aerial Pigtail.

This should be done by an electrician but the operator
may have to do it. Remove the aerial base by unscrewing
the six fixing bolts and replace the pigtail as shown in the
diagram.

CHANGING AN “A’ AERIAL
PIG-TA

I. Unscrew old Pig-Tail.
Screw new one in.

2. Screw eye on
bottom of Pig-Tail
to terminal.

(d) Remove the Grill as shown.

TAKING OFF THE GRILL.

Push down HARD and pull towards you.
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CHANGING A FUSE IN
CONTROL UNIT No. |.

TAKING OFF CONTROL UNIT
No |

(e) Change the fuse in Control Unit No. 1 as shown.

(f) Do not take the Supply Unit out of its case except
to change the Vibrator, Valve or the setting of the 12V-
24V Toggle-switch.

(g) Do not take the set out of its case except to change
valves. Valves need never be changed unless the set breaks
down and then if possible get the electrician or instrument
mechanic to change them. However if it becomes necessary
for the operator to change valves, he should take the set
out of the case by loosening the four corner screws and the
ground strap and pulling the chassis out of the case. Then
he should change valves according to the instructions in
Running Repairs.

(h) Adjusting the Driver’s Buzzer.

DO NOT ADJUST the buzzer unless it fails. If neces-
sary adjust as shown in the diagram.
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HOW TO ADJUST DRIVERS BUZZER
‘;: 4. PRESS BUTTON
| ———2 .ADJUST SCREW UNTIL BUZZER
1 WORKS PROPERLY.
EE ] 3.SEAL SCREW TO SPRING WITH
A8 SHELLAC OR A FAST DRYING
LACQUER.

NOTE: The Daily Maintenance Tests must be done in
the order given. For example, test 2 will not work unless
test 1 has been completed. The tests should be done daily
even though the set is not going to be used.

4.1.2 WEEKLY MAINTENANCE
Weekly maintenance shall include

(a) Complete the Daily Maintenance Tests for the day.

(b) Clean the outside of the set, supply unit and vario-
meter with a cloth to remove dirt and grease. Do
NOT use brasso or petrol or like cleaning materials.

(¢) Check all controls to see that they are not jamming
or turning so easily that the shaking of the vehicle
will alter their setting.

(d) Check the spare parts kit to see that it is complete
according to the list on its lid.

(e) See that the spare valves case contains all the valves
and that the Supply Unit has a spare valve and a
spare Vibrator.

(f) Report at ONCE
(i) Any faults that require the attention of an

instrument mechanic or electrician.

(ii) Any missing pieces of kit.
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(g) Carry out aerial maintenance according to the
diagram.

ON NEW TYPE AERIAL SECTIONS, WITH THE LOCK-
ING THREADS, PINCHING OR RUBBER TUBING 15
UNNECESSARY. SINCE ORDNANCE STOCKS 4 SIZES OF
THREADED AERIAL SECTIONS BE SURE TO GET
THE PROPER SIZES FOR THE 19 SET,Ne1,2¢3
WHICH ARE MUTUALLY INTERCHANGEABLE WITH
THE TYPE WITHOUT THREADS.

E————
SEE THAT ENDS ARE
CLEAN, STRAIGHT &
GREASED & THAT THEY
FIT TIGHTLY TOGETHER

SEE THAT THIS
IS STRAIGHT

EE—C—
IF SECTIONS FIT
TOO LOOSELY

\ PINCH HERE
A PIECE OF RUBBER
TUBING SLIPPED OVER
THIS JOINT WILL SAVE
YOUR LOSING AERIAL
SECTIONS \)
-
R
SEE THAT THESE
RSt
ARE STRAIGHT SEE THAT ROD
L]
IS SCREWED B
FIRMLY IN C
L]
SEE THAT BOTTOM
SECTION IS RIGHT LOOK FOR CRACKS
HOME & FIRMLY AND BREAKS

HELD

AERIAL MAINTENANCE.

4.1.3 RUNNING REPAIRS

If the set or any part works badly or stops working,
try the cure for the particular failure that is shown in the
following table.
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RUNNING REPAIRS—TABLE 3

Failure Possible Cause Possible Cure
POWER
1. Set Completely dead TFailure of power Do tests 1 to 8 of daily
A-SET maintenance
2. All working except (1) Aerial discon- Examine aerial connec-
A-set Sender and nected tions and replace

Receiver

3. All working except

“A” receiver
4. All working except
“A” sender

5. All working except
“A” sender although
“A” receiver gives
no CW note or net-
ting whistle

6. All working except
“A” Receiver and
AE meter reading

does NOT rise when
sending R/T

7. “A” sender and re-
ceiver not working
but sidetone is heard
when sending R/T

8. All working except
“A” sender but met-
er gives a DRIVE
reading

9. All working except
“A” sender but
DRIVE reading is
zero or very small.

10. All working except
“A” sender on key

11, “A”
noisy

receiver very

12, Pilot light on Con-
trol box out

13. All working except
1-C

14. “B” and “I-C” not
working

B-SET

15. All working except

“B” set sender and
receiver

16. All working except
“B” receiver

17. “B” Set very Noisy

(2) V4A, V2A, V3A,
V1A
V1A, V1B, Vi1C

V2B, V4A, VbA,

V6A
V2B

V3A

V2A

V4A

.

V2B, V5A

(1) Faulty key, key
lead or plug

(2) Internal fault
(1) Loose Aerial
Connection

(2) Loose valves
(1) Bulb burnt out
(2) Fuse burnt out
V1F V8B

V1F, V1E, V8B, V8A

V7A, V1D, V1E, V8A

V1D

(1) Loose valves
(2) Loose aerial
connections

WARNING—"“B” Aerial feeder is very fragile.

pigtail if necessary
Replace valves in turn
Replace valves in turn

Replace valves in turn

Replace valve

Replace valve

Replace valve

Replace valve

Replace valves in turn

Examine. Repair if
possible. Otherwise
report.

Report

Check tighten where
loose, including coax-
ial cable socket.
Examine pigtail.

Push into sockets.

Replace bulb

Replace fuse

Replace valves in turn

Replace valves in turn

Replace valves in turn

Replace valve

Push valves into bases.
Check and tighten
where loose. Examine
coaxial cable socket.
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When replacing valves work on the lines of these two
examples :—

(1) Failure No. 3 (due to V1B burning out).
Put in a new V1A ; test set—mno result.

Put in a new V1B; test set—set works, therefore
V1B was faulty.

Put old V1A back; test set—set still works, therefore
old V1A is sound.

(2) Failure No. 4 (due to V2B and V5A both burning
out).

Put in a new V2B; test set—no result.
Put in new V4A; test set—no result.

Put in new V5A ; test set—set works, therefore V5A
was faulty.

Put old V2B back; test set—set does not work there-
fore old V2B was faulty so put the new V2B in
again.

Put old V4A back; test set—set works, therefore the
old V4A is sound.

DO NOT put faulty valves back in the spare-valve
case; exchange them for good ones as soon as possible and
put them into the case.

The position and designation of all the valves in the
set are given in the TOP PLAN of THE CHASSIS. A
similar plan is painted on the lid of the B-Set. All the
valves in the spare-valve case are coded so that they may be
readily distinguishable and a plan of their distribution
within the spare-valve case is attached to the lid.
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APPENDIX I

I.1.1 CIRCUIT ARRANGEMENTS

The receiver is a superheterodyne which uses an LF.

of 465 Kes.

From the Block Diagram it can be seen:—

TECHNICAL DESCRIPTION
THE A-SET

The function of the valves are deseribed below.

(1) that several valves are used on both send and
receive, and

(2) that the frequency of the sender is controlled by
the Het. Oscillator and the tuning of the Receiver
Conversion Oscillator.

TABLE 4
C FUNCTION
Rx:g:: Drs1c- TYPE
ENCE NATION SENDER RECEIVER
V1A 6K7G R.F. Pentode mnot used R.F. Amplifier
V2A 6K8G Triode-Hexode Oscillator section Oscillator-mixer
(triode) connected
to control grid of
oscillator valve
V2B.
V1B 6K7G R.F.Pentode not used I.F. Amplifier
Vi1C 6K7G R.F.Pentode not used IF. Amplifier
V3A 6B8G Double Diode- Pentode is R/T 2nd detector, AVC
Pentode modulator or AF rectifier, and A.F.
oscillator on amplifier.
) MCW.
V2B 6K8G Triode-Hexode Oscillator-mixer Oscillator section
(triode) becomes
CW, BFO, variable
about 465 Kcs.
V5A EF50 R.F.Pentode RF Driver and not used
buffer.
V6A 6H6 Double Diode Automatic drive not used
control rectifier,
and drive recti-
fier for meter.
V4A 807 Beam Power R.F. Power am- not used

Tetrode

plifier.
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I.1.2 FLICK MECHANISM

The preselector arrangement consists mainly of 2
circular plates driven from the main condenser spindle.
A V cut on the periphery of each plate allows a spring-
loaded flick-locating arm to engage in the V slot. The
two plates are free to move on the main spindle until locked
into the required position by two clamping screws. Each
plate can be individually adjusted to the required pre-
selected frequency. The two spring-loaded arms also oper-
ate two flags so that a visual indication is given for each
preselected frequency.

1.2 THE A-SET RECEIVER

I1.2.1 R.F. AMPLIFIER

The signal from the aerial passes through the tuned
aerial circuit and is fed through C2A to the control grid of
the variable-mu valve V1A. This valve is biased by
R2A and the RF GAIN A (R/C 105A), and the biasing
resistors are by-passed by C4B. It receives AVC bias
through the choke L10A. The anode circuit, which con-
sists of the primary of the RF Transformer L22A and B
or L23A and B, is connected through the secondary to the
control grid of the hexode portion of the frequency changer
valve V2A. The secondary is tuned by C9A.

1.2.2 FREQUENCY CHANGER

The frequency changer valve V2A is a triode-hexode.
The triode section acts as the conversion oscillator, work-
ing at a frequency 465 Kes. above the signal frequency.
The oscillator circuit comprises the transformers L24A
and B and L25A and B, and is tuned by the gang con-
denser C9B and L/C 103A (the FLICK ADJ.). The triode
section of V2A also acts as part of the sender.

The output of the oscillator section is fed to the mixer
section by the internal connection between the triode grid
and the injector grid of the hexode section. The anode
circuit of the hexode is coupled through the IF trans-
former L8A, to the control grid of the 1st I.F. Amplifier
V1B.
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1.2.3 1ST LF. STAGE

Valve V1B is a variable-mu, pentode used solely for I.F.
amplification. The bias is provided by R/C105A and R9A,
and AVC bias is received through the secondary of L8A.
The anode is coupled through the I.F. transformer L8B
to the control grid of the 2nd I.F. amplifier V1C.

1.2.4 2ND LF. STAGE

Valve V1C is another variable-mu pentode, used solely
for I.F. amplification. Bias is provided by R3B, and AVC
bias is received through the secondary of L8B. The anode
is coupled through the LF. transformer L9A to the anode
of the signal detector diode V3A.

1.2.5 DETECTOR, AVC and OUTPUT STAGE

V3A is a double-diode pentode. One diode acts as the
signal detector, the other diode as the AVC detector and
the pentode as the A.F. Amplifier.

The anode of the signal detector is directly connected
to the “live” side of the secondary -of the LF. transformer
L9A. The diode load is provided by R7C and R1B. A
filter consisting of R7C, C14A and C15A serves to keep
the LF. Signals out of the A.F. Amplifier. The A.F. is
fed through C17A to the A.F. volume control R13A, which
is connected by a screened lead through a contact on the
send-receive relay to the control grid of the pentode section
of V3A.

The A.V.C. diode is fed from the signal detector diode
through a small coupling condenser C18A. The rectified
current through the diode develops the A.V.C. voltage
across the diode load R8A. This voltage is applied as neg-
ative bias through R8B and R/C103A to the control grids
of V1A, V1B and V1C. R8B, R/C 103A, and C38A act as
a filter and their values determine the time constant of
the circuit.
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Since R8A is connected to earth, a negative bias is
applied on the anode of the A.V.C. diode equal to the D.C.
voltage developed across R9E and R11A by the cathode
current of V3A. No rectification takes place, in the A.V.C.
diode, therefore, until the amplitude of the incoming signal
is great enough to overcome this bias, thus delaying the
A.V.C. The A.V.C. circuit can be shorted out by closing
switch S/C 105A.

The output stage is the pentode section of V3A acting
as an A.F. amplifier. The input is resistance-coupled
through R13A. The anode is coupled by the A.F. trans-
former T2A to the headphones.

1.2.6 BEAT FREQUENCY OSCILLATOR

The triode portion of valve V2B acts as the B.F.O.
For the reception of CW, the BFO is switched on by the
MCW-CW-R/T switch S7TA/6. The pitch of the heterodyne
beat note can be adjusted by R14A which shunts the coup-
ling coil L5B.

The BFO also operates at 465 Kes. when the switch
S/C 105B is closed. The inter-electrode capacity of V2B
provides coupling with the I.F. by means of the hexode
control grid of V2B, and the triode grid of V2A. In this
manner the BFO heterodynes with the IF thus enabling
the receiver to be tuned accurately to an inaudibly low
beat note (zero beat) with the received signal.

1.3 THE A-SET SENDER
1.3.1 MASTER OSCILLATOR STAGE

The triode section of V2A acts as the master oscil-
lator on send, oscillating at a frequency 465 Kes. above
the carrier frequency. It is coupled through R42C to the
hexode control grid of the frequency-changer V2B.

1.3.2 SENDER FREQUENCY CHANGER

The triode section of V2B, the BFO, oscillates at 465
Kes., and its output is mixed with the output of the master
oscillator in the hexode section of V2B, producing a signal
of carrier frequency.
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The output from the hexode is tuned by the circuit
L7A or L21A and C9D. The signal is fed through C2C to
the control grid of the valve V5A.

1.3.3 BUFFER STAGE (R.F. AMPLIFIER)

V5A is a steep-slope pentode used to amplify the drive
voltage to the power amplifier V4A. The output from V5A
is tuned by L4A or L6A and C9C, and is fed through C2E
to the control grid of V4A and to the anodes of the
double-diode valve V6A.

One of the diodes of V6A provides a drive control
voltage which is fed back through R1D and R1E to the
control grid of VH5A. This control voltage is delayed to
an extent determined by the setting of R43A, the effect
being to maintain the drive voltage applied to the control
grid of V4A constant at a pre-determined value.

The other diode of V6A provides a drive voltage read-
ing on the meter. The diode load is provided by R15B and
R42B, and it is by-passed by C15M. The meter measures
the voltage across R42B.

1.3.4 POWER AMPLIFIER STAGE

V4A is a beam power tetrode valve which acts as the
power amplifier. On R/T and MCW modulation is applied
to its control grid by the pentode section of V3A; keying
on CW is described in 1.3.5.

On CW, V4A is self-biased by grid current through
R7D.

On R/T and MCW, bias is provided by the HT2. The
cathode is grounded and the HT2 negative is connected to
ground through R/C 104A, which is by-passed by C/C
107A. The control grid is connected to the HT2 by R7D,
so that bias is provided by the anode current through
R/C 104A. This type of biasing provides self-control
which is not dependent on the presence of a drive control
voltage.
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Because the HT2 is not switched by Send/Réceive
switching on Dynamotor operation, it is necessary to make
V4A inoperative on “receive”. This is done by connecting
the cathode to a bleeder circuit on the HT1, and thus
increasing the bias, and at the same time removing HT1
from the screen grid. The bleeder circuit consists of
R18B and R19A, and it is by-passed by C15C.

The output of V4A is tuned by L3A and C3A and fed
from a low impedance tap on L3A, through the aerial
feeder, to the variometer, which tunes the aerial. The
R.F. current from the variometer to the aerial is passed
through the primary of transformer T1A, and the current
in the secondary is taken through the rectifier W1A. The
D.C. produced by the rectifier is passed through the RF
Choke L2A, R29A, L2.1A, the aerial feeder and RF Choke
L2B to the panel meter.

1.3.5 MODULATION

On R/T the pentode section of V3A acts as the mod-
ulation amplifier. The input comes from the microphone
through the transformer T3A. The output is applied
through C17B and R7G to the control grid of V4A. Side-
tone is taken through the transformer T2A to the head-
phones.

On MCW, V3A is made to oscillate by coupling its con-
trol grid to the reaction winding on T2A. The anode and
screen grid of V3A are keyed through the key-jack J1A.

On CW keying is done, through the key-jack, on the
HT supplies of:

—the screen grid of V4A.

—the anode and screen grid of V5HA.

—the anode and screen grid of the hexode section
of V2B.
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I4 THE B-SET

I.4.1 CIRCUIT ARRANGEMENTS

The B-set is a VHF transceiver with a frequenecy range
of about 229-241 Mcs. When switched to receive, it acts
as a super-regenerative receiver, using a “quench’” or in-
terruption frequency of between 158 Kes. and 228 Kes.;
when switched to send, it acts as an anode-modulated
oscillator.

TABLE 5
Circurr FUNCTION
REFER- Destc- TYPE
ENCE NATION SENDER RECEIVER

V7A E1148 Low Capacity VHF Oscillator Super-regener-
Triode ative detector

V1D 6K7G R.F. Pentode not used Quench oscillator
at frequency be-
tween 158 and

228 Kes.
V1E 6K7G Pentode Modulation AF. Amplifier
pre-amplifier
V8A 6V6G Output Modulator AF. Output

Pentode

L5 B-SET RECEIVER

L5.1 DETECTOR STAGE

V7A is a VHF triode which acts as an oscillating
detector and which is tuned to the frequency of the in-
coming carrier by L11A and C25A. The oscillation of
V7A is periodically interrupted by the application of the
output from the quench oscillator V1D. V1D is tuned by
L14A, C28A and C37A to oscillate at the quench frequency.
This arrangement keeps V7A in the most sensitive condi-
tion, and the circuit is equivalent to a leaky grid detector
with very critically adjusted reaction.

The output from the detector is fed through C29A to
the volume control R35A, which is connected to the con-
trol grid of the 1st AF Amplifier VIE. A filter circuit,
comprising C30A, R6H and C30B, is provided to prevent
the quench frequency getting into the A.F. stages.
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1.5.2 1ST A.F. AMPLIFIER
V1E is a pentode, used solely for AF amplification.

Its output is fed through C29B and is resistance coupled
by R8D to the control grid of the output valve V8A.

1.5.3 2ND A.F. AMPLIFIER (Output Stage)

V8A is an output pentode used for AF amplification.
Its output is coupled by the transformer T5A to the head-
phones.

I.6 B-SET SENDER

1.6.1—MODULATION AMPLIFIER

The output from the microphone goes through trans-
former T4A to the control grid of V1E, which acts as the
modulation amplifier. The output from the valve feeds
through C29B to the control grid of the modulator valve
V8A.

1.6.2 MODULATOR

The output pentode power valve V8A acts as the
modulator. The output from the valve is taken through
the output transformer T5A to the anode of the oscillator
VTA.

Negative feed-back is taken from the phone winding
of TH5A to the primary of transformer T4A.

Sidetone is taken from T5A to the headphones.

1.6.3 OSCILLATOR

The VHF triode V7A acts as an anode-modulated
oscillator producing the carrier. It receives its HT supply
through T5A.

1.7 SEND-RECEIVE SWITCHING

Changing over from receive to send is performed by
the pressel switch on Microphone and Receiver Headgear
No. 1. This actuates a relay on the set, relay S5A for
the A-set and relay S5B for the B-set.
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When the pressel-switch is closed, one side of the
energizing coil L19A (or L19B) is earthed while the other
side has a standing voltage of 12V. The relay pulls over,
and HT is connected to the sender valves (by S5A2 and
3), and the microphone is put in circuit (by S5A4) with
the microphone amplifier V3A.

When using MCW or CW send-receive switching is
automatically performed by pushing the key-plug into the
key-jack for send, and half withdrawing it for receive.

1.8 INTERCOMMUNICATION AMPLIFIER

The intercommunication amplifier is a two-stage AF
amplifier which uses negative feed-back.

TABLE 6
Rggsggcz DESIGNATION TYPE FuNcTION
V1F 6K7G Pentode First AF Amplifier
V8B 6V6G Output Output AF Amplifier
Pentode

The output from the microphone is fed to VI1F
through the transformer T4B, and the output from V1F
is resistance coupled to the control grid of the output
valve V8B, through C29C and R8F. The output of V8B
is transformer-coupled through T6A to the I-C telephone
line. Negative feed-back is taken from the secondary
of T6A and applied to the primary of T4B.

1.9 AERIALS

1.9.1 A-SET ROD AERIALS

The A-set is designed primarily for use with single
or double 8-, 12-, or 16-foot rod aerials. It may be used,
for short communication only, with a single or double 4
foot aerial. The new type aerial sections with the locking
threads may be used with the original type of aerial
sections. Truck ground stations will also be provided
with 34-foot aerials.
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1.9.2 A-SET HORIZONTAL AERIALS

It should first be understood that the aerial matching
variometer loads the rod aerial to a quarter wave-length,
and the impedance of the concentric line to the variometer
is approximately 40 ohms. An aerial, such as the Wyndom
with its medium impedance feed, is unsuitable, but a three-
quarter wave aerial can be used. For example, at a fre-
quency of 3 Mes a half-wave aerial would be 156 feet,
the practical length being 95% of the theoretical length.
The variometer will load a 12 foot rod to a quarter wave
at 3 Mcs, and if we increase the half-wave aerial to 168
feet and connect it to the variometer, it will be possible
to load this aerial to a three-quarter wave, for which
the input impedance is approximately the same as for a
quarter wave.

A number of experiments have been carried out
working on this basis, and ranges up to 180 miles have
been worked on speech with R5 signals at each end. The
tests have not been sufficiently extended to make it pos-
sible to formulate any rules as to what the range is,
using this type of aerial. It must NOT be assumed that:—

(1) 180 miles is the maximum range, or

(2) this range will always be attained, but it is evident
that ranges of this order are possible under reasonable
conditions.

In order to simplify the erection of aerials, the
following standard lengths of wire have been calculated
and checked by experiment as suitable to cover the ap-
proximate frequency bands shown, for horizontal aerials.

TABLE 7
TorAL LENGTH OF WIRE FREQUENCY BAND COVERED
IN FEET IN Mcs.
250 2 — 2.65
185 26 — 35
150 3.45 — 45
110 445 — 5.6
90 5.55 — 6.65

70 6.6 — 8.0
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The wire should preferably be erected as high as pos-
sible, e.g., an inverted L. with the horizontal portion 30
feet from the ground would be extremely good; good re-
sults, however, may be obtained with the horizontal portion
of the aerial no more than 18 feet from the ground. A
quick and easy method of erecting an aerial, which will give
results good enough for many purposes, is to attach one
end of the wire to a tree, mast or other support, and the
other end to the vehicle in which the set is carried, the
vehicle being so placed that the wire is stretched taut
between them. Truck ground stations are provided with
a 20-foot mast to be used with the 34-foot aerial mast for
erecting horizontal aerials.

The aerial current in a horizontal aerial, as indicated
by the panel meter, will be of the same order as the current
in the 12-foot rod. In certain circumstances it may be
less, but it should not be assumed that for this reason the
radiation will be less.

The use of an elaborate earth e.g. a radial earth, with
the spokes not less than half the wave-length being used,
will improve radiation markedly. Even a simple earth-pin
near the vehicle will effect some improvement in radiation,
and will avoid the noticeable drop in aerial current which
would occur through people near the truck touching the
parts of its chassis to which the set is earthed. An earth
will also, in many cases, improve the signal-to-noise ratio
on receive.

1.9.3 A-SET AERIAL CIRCUIT

A common tuned circuit (A.PA TUNING) is used to
tune the grid of V1A on receive and the anode of V4A on
send. The aerial is tuned to resonance by the variometer
L1A, forming a series resonant circuit, which is connected
to a low impedance tapping on the tank coil L3A via a low
capacity feeder. The entire aerial circuit within the vehicle
is fully screened to reduce interference from other electrical
equipment in the vehicle.

1.9.4 B-SET AERIAL

This is a half-wave rod aerial fed by a feeder which is
a multiple of a half-wave-length. Only two standard feeders
are available. These are cut to correct lengths and there-
fore must on no account be shortened.
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The lengths are:—
Aerial leads No. 2 4 ft. 2 in. 114 wavelengths
Aerial leads No. 3 7 ft. 214 wavelengths

NOTE: These physical lengths are not equivalent to the
electrical wavelengths, but are calculated taking into ac-
count the impedance of the feeder and of the coil circuit.

.10 THE SUPPLY UNIT

Supply Unit No. 2 comprises two filtered power sup-
plies. One consists of a non-synchronous vibrator and cold
cathode valve rectifier. The other is a 4-commutator
dynamotor.

Two commutators of the dynamotor connect to two
identical low tension windings which are used in parallel
on a 12 volt input and in series on a 24 volt input. The
switching is done by a switech S/C 102A. A third commu-
tator connects to the HT1(265V) winding. One side of
the HT1 output is grounded and the other side is filtered
by C/C 101E and C32A and passed through the HT1
(Y4 amp.) fuse 1-B to the set. The fourth commutator
connects to the HT2 (540V) winding. The HT2 output is
not grounded but is filtered by L18A, C/C106A, and C4CP,
and passed through the HT2 (14, amp.) fuse 1-A to the
set as a “floating” power supply.

The vibrator and rectifier unit operates from a 12 volt
supply and produces 265V (HT1) at a very high efficiency
and consequently low current drain. Since it provides only
one HT output it cannot operate the A-sender. Its power
output is sufficient to operate simultaneously any two of
the A-set, B-set, and I-C Amplifier but not all three. Two
components, the vibrator and the 0Z4A valve plug into
sockets and may be replaced quickly. One spare valve and
one spare vibrator are mounted in the Supply Unit.

The 12V input is ungrounded, the positive being con-
nected to the primary centre tap of T/C 101A, and the
negative being connected to the vibrator armature. This
circuit contains a VIBR (10 amp.) fuse, and it is filtered
by C/C 101A, C/C 101B, C/C 102A, C/C 103A and
L/C 102A. The transformer output is rectified by V/C
101A (0Z4A) and is passed to the set through the filtering
circuit R/C 102A, C/C 104A, C/C 101D, C/C 105A,
C/C 105B, R/C 101A and L/C 101A.
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Since the vibrator only provides HT1, it is necessary
to use the dynamotor on A-set “send”. The switching is
done by the relay S/C 103A which is operated by the
pressel-switch on the A-set microphone.

The heaters and relay are supplied from the 12V
supply in parallel with the vibrator or dynamotor.

Since one side of the heater supply is grounded and the
vibrator input is floating, the Supply Unit may be used
economically on a 24V 3-wire system. The heaters are
connected across the lower 12V section and the vibrator
across the upper 12V section, and there is an unbalance of
not more than one amp. The dynamotor is connected across
the entire 24 volts; and when the set it switched to “send”
the heaters are supplied from a 12V tap between the two
primary windings.

The Supply Unit may also be used on a 24V 2-wire
system but the vibrator can not be used. The dynamotor
is connected across the entire 24 volts and the heaters are
tapped off between the two primary windings.

L11 AUDIO EQUIPMENT

1.11.1 MICROPHONE AND RECEIVER HEADGEAR
NO. 1
This is a moving coil microphone. To exclude noise,
it is necessary to speak right into the mouthpiece of the
microphone. The pressel-switch contacts are used for
switching to send and for bringing the microphone into
circuit.

The headphones are also the moving coil type and are
fitted with rubber caps to exclude external noise. Moving
coil units are used to give a good response over a wide
frequency band, as this gives greatly increased intelligi-
bility under noisy conditions.

1.11.2—MICROPHONE AND RECEIVER HEADGEAR
NO. 2

The microphone on the headgear is of the carbon

granule power type and is intended for use without any
amplification.
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APPENDIX II

II.1 ADAPTING A W/S 19 MK. I OR II TO USE SUPPLY
UNIT NO. 2.

When a Supply Unit No. 2 is to be installed for use
with a Wireless Set No. 19 Mk. I or II, (Canadian, U.S.
or British) the wiring change outlined in the following
section must be made to the Wireless set.

II.2 WIRING CHANGE (WIRELESS SET NO. 19 MK. I
AND II ONLY).

(2) Disconnect both the 6-pt and 12-pt connectors, the
aerial leads and the key-plug from the wireless set. Loosen,
but do not remove, the four screws at the corners of the
front panel. Detach the ground pigtail from the set and
withdraw the wireless set from its case.

(b) Remove the four screws, lock-washers and nuts
which fasten the 6-pt plug mounting to the upper left
hand corner of the front panel. Pull the plug mounting
forward without straining the leads. (This is a good time
to put those screws and nuts in a safer place.)

(¢) The lead which is attached to pin No. 1 is a metal
braid. Unsolder the braid from the pin.

(d) Obtain, if possible, a one inch length of cambric
sleeve similar to that on the other leads. Obtain a piece
of insulated flexible wire, approximately 8 inches long.
The No. 18 B & S ga. tinned flex. wire which is stocked
in Ordnance Stores for Wireless Sets No. 19 is suitable.
Solder one end of this wire to the pin (No. 1) to which
the braid was originally connected. Slide the cambric
sleeve along the wire into place over the joint. Thread
the wire through the hole in the panel. Replace the mount-
ing using all four screws and nuts.

(e) Turn the set over. Remove and put in a safe place
all the screws and washers that hold the base plate to the
set.
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(f) The braid which was unsoldered passes through
a hole in the chassis near the front panel. Thread the ad-
ditional wire through this hole. Cut the metal braid (not
the wire) near the chassis. Remove the braid from the
set, being careful not to strain the connections at the 6-pt
plug, if the braid is tied to these leads.

(g) The free end of the lead which was soldered to
the 6-pt plug must now be connected to one of the switch
contacts on the key jack. It DOES MATTER which con-
tact is used. The correct contact on the jack is connected
to pin No. 7 on the 12-pt plug on the front panel. Find
this contact by connecting an ohmmeter to pin No. 7 on
the 12-pt plug and to each of the contacts in turn of the
KEY jack.

(h) Solder the end of the new lead to the KEY jack
contact. Do not remove the lead which is already soldered
to the jack contact. Be careful to solder neatly and not
to drop solder onto other contacts in the set. If the con-
tact is difficult to reach, the whole KEY jack may be un-
fastened from the front panel so that it can be held in a
position which is more convenient for soldering.

(i) Replace the KEY jack and any spacers that may
have been used between it and the panel. Replace the base
plate and slide the wireless set into its case. Tighten the
four mounting screws. Replace the pigtail, the 12-pt
connector and the aerial leads.

(j) A 12-pt to 6-pt connector must now be used to
connect the Supply Unit to the Set. This connector is
contained in the Maintenance Spares.

WARNING

The set has now been altered for use with a Supply
Unit No. 2 or a Supply Unit No. 1 Mk. III. It must not be
used with a Supply Unit No. 1 until the wiring has been
altered to the original connections.
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APPENDIX III

CONTROL UNITS AND JUNCTION DISTRIBUTION
BOXES

III.1 GENERAL

Of necessity, W/S No. 19 Installations require a
number of different types of Control Units and Junction
Distribution Boxes to satisfy the varied demands of dif-
ferent vehicles. Most of these Control Units have more
than one drop cord for headsets and not all of these cords are
connected to the complete facilities of the set. The new
operator is often non-plussed to find that his set seems
to be in perfect condition and yet he cannot operate it from
his pressel-switch. Usually the answer is simple, because
he has plugged his headset into the I-C snatch plug on his
Control Unit and therefore is not connected to the A-set
or B-set facilities. This appendix is intended to bring to
the operator’s attention the various types of units and
boxes he is likely to meet and the facilities of each. The
Control Units are easily distinguishable by their name
plates.

It is well to note here that when the “Re-broadcast”
facilities are being employed, the operator’s microphone
is cut out of the circuit and he can only listen. However,
the commander has full control of the set from his head-
set and he can add his speech to the re-broadcast.

The pilot light, indicating that the A-set is unattended,
will come on when both Control Units are on the B-set.
If both Units are on the I-C Amplifier the lamp will not
light because the A-set is not considered unattended. Side-
tone from both the A-set and B-set is fed into the I-C
Amplifier and the operator can tell that someone is calling
him on one of the sets. Similarly when one Unit is on B
and the other I-C the light will not light because sidetone
from the A-set is fed into the I-C Amplifier. In addition,
the pilot light will light whenever the N-R switch is
turned to R.
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1I1.2 CONTROL UNIT NO. 1
This unit has:
1—Radio Operator’s Cord (left cord)
1—I-C Cord (right cord)
1—12-pt connector socket
1—Switch A I-C B

Control Unit No. 1 is normally connected to Control
Unit No. 2 which is in turn connected to the set. Together
Control Units 1 and 2 give full switching facilities.

III.3 CONTROL UNIT NO. 1 MK II

This unit provides in addition to the facilities of No.
1, a 4-way terminal strip to enable I-C Amplifier circuits
to be connected. It supersedes No. 1.

II.4 CONTROL UNIT NO. 1A

This is a No. 1 unit modified so that the former 1-C
drop cord is now connected in parallel with the operator’s
cord to the “A, I-C, B” switch.

IIL.5 CONTROL UNIT NO. 1A MK II

This is a No. 1 Mk II unit modified so that the former
I-C drop cord is now connected in parallel with the oper-
ator’s cord to the “A, I-C, B” switch. It supersedes No. 1A.

III.6 CONTROL UNIT NO. 2
This unit has:

1-Radio operator’s Cord

1-W/S A unattended Pilot Light

2-12-pt connector sockets (input and output)
1-Switch A I-C B.

It is usually used with a No. 1 or 1A unit.
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III.7 CONTROL UNIT NO. 2 MK II

This provides the rebroadcast facility in addition to
the facilities of No. 2; and consequently supersedes No. 2.

III.8§ CONTROL UNIT NO. 3
This is a double-size unit which has
2-Radio Operator’s Cords (switched independently)
1-W/S A unattended Pilot Light
2-Switches A I-C B

1-12-pt connector socket

This unit, which combines the circuits of No. 1 and 2
without the I-C cord, was designed for a two-man turret
and gives full switching facilities.

III.9 CONTROL UNIT NO. 3 MK II

This unit provides the re-broadcast facility in addition
to those provided by No. 3 and it supersedes No. 3.

II1.10  CONTROL UNIT NO. 3A

This is a No. 3 unit modified to include an I-C drop
cord (the centre one) and is designed for three-man turrets.

III.11 CONTROL UNIT NO. 3A MK II

This unit provides the re-broadcast facility in addition
to those provided by No. 3A and it supersedes No. 3A.

III.12 CONTROL UNIT NO. 3B

This is a No. 8 unit modified to include a third Radio
Operator’s Cord connected to an A I-C B switch in parallel
with one of the other two Cords. It was designed primarily
for use with ground stations and training sets.

III.13 CONTROL UNIT NO. 3B MK II

This unit provides the re-broadcast facility in addition
to those provided by No. 8B, and it supersedes No. 3B.
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II1.14—CONTROL UNIT NO. 3C
This is a double-size unit which has:—

1—Radio Operator’s Cord

1—I-C Cord

1—W/S A unattended Pilot Light
1—12-point connector socket
2—Switches A I-C B

2__Terminal Strips with capacity for 4 terminals
each.

An extended commander’s Cord is connected to one of
the terminal strips and the commander’s Cord is switched
by the operator. The commander uses the buzzer, which is
applied to the operator’s phones, to signal the operator.
The second Terminal Strip permits additional connections
to the I-C circuits.

II1.15 CONTROL UNIT NO. 3C MK 11
This unit provides the re-broadcast facility in addition
to those provided by No. 3C and it supersedes No. 3C.

III.16 CONTROL UNIT NO. 4
This is a single unit designed for ACV’s, which has:—
1—Radio Operator’s Cord
2—12-pt connector socket
1—Switch A1 (19), I-C, B, A2 (14)

II1.17 CONTROL UNIT NO. 5
This is a single unit designed for ACV’s which has:—
1—Radio Operator’s Cord
1—I-C Cord
1—12-pt connector socket
1—Switch Al (19), I-C, B, A2 (14)
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II1.18 CONTROL UNIT NO. 6
This is a single unit, designed for ACV’s, which has:—

1—Radio Operator’s Cord
1—Attenuator

1—12-pt connector socket
1—Switch Rec., A2, R/B
1—Switch “Mod”

1—Terminal Strip with 4 Terminals for Ring
Terminals

1—Terminal Strip with 8 Terminals for Ring
Terminals

This unit has provision for receiving or rebroadeasting
on a No. 19 set or alternatively a No. 14 set, and also has
a variable modulation control.

III.19 CONTROL UNIT NO. 7

This is a double-size unit designed for ACV’s, which
has:—

2—Radio Operator’s Cords
2—Switches Al (19), I-C, B, A2 (14)
1—12-pt connector socket

III.20 CONTROL UNIT NO. 8

This is a single unit, designed for a special installation,
which has:—

1—Radio Operator’s Cord
1—Special 15 foot Cord
1—Switch A, I-C, B
1—12-pt connector socket
The long cord has its headphone circuit connected to

the switch in parallel with the Operator’s Cord, while its
microphone circuit is connected only to the I-C Amplifier.
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1I1.21 JUNCTIONS DISTRIBUTION NO. 1
This is a single size unit which has:—
1—I-C Cord
1—Buzzer and Call-Button
1—Terminal Strip with provision for 3 leads.

The I-C Cord is a special lead for a power microphone
heargear (Microphone and Receiver Headgear No. 2).

This unit is normally a driver’s box which has access
to the I-C amplifier only, and which is connected to the
nearest 12V supply and to the set by two screened leads
(speech, signal) via the slip rings.

The buzzer circuit permits calling the commander’s
attention when he is connected to one of the sets.

The output from the power microphone transformer
is fed directly to the I-C headphone circuit. Thus a two-
way conversation can be carried on with the turret crew,
using one wire through the slip rings and an earth return.
The driver will be heard by the turret crew who cannot
reply unless the I-C Amplifier is switched on. For this rea-
son the I-C headphones lead which passes through the
power unit and 6-pt connector is labelled speech since it
serves both the microphone and the headphones.

I11.22 JUNCTIONS DISTRIBUTION NO. 2

This unit is similar to No. 1 but does not have the
buzzer or call-button. It is connected in parallel with No.
1 and is intended for the co-driver.

Note: Junctions Distribution No. 1 and 2 are designed
for Microphone and Receiver Headgear No. 2.

111.23 JUNCTION DISTRIBUTION NO. 3
This is a single size unit which has:—
2—I-C Cords
1—Buzzer and Call-Button
2 _Terminal Strips for 3-pt input connections.
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This Unit must be connected to the nearest 12V supply.
It is used to connect extra crew to the I-C circuit via Con-
trol Unit No. 1 Mk II or No. 1A Mk II, or by a three-or four-
way screened connector. In some cases, where the number
of slip rings permits, Junctions Distribution No. 3 is used
for a driver and/or co-driver. It is designed tp use Micro-
phone and Receiver Headgear No. 1, and the moving-coil
microphones give improved performance over the power
microphones in Headgear No. 2 as used with Junctions
Distribution No. 1 and 2.

I11.24 JUNCTION DISTRIBUTION NO. 4

This is a Junctions Distribution No. 3 modified to ac-
commodate up to four drop cords and to eliminate the
buzzer circuit. It is not in general use.
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APPENDIX IV

ELECTRICIAN’S MAINTENANCE
IV.1 GENERAL

Regular and careful maintenance is essential for keep-
ing the set in good working order. The maintenance des-
cribed in this Chapter should be carried out by an electrician
at least once a fortnight, or more often if possible;
experience has shown that a month is too long a period.
Whenever the electrician maintains the set he should fill
in the maintenance chart, which is kept by the Signal
Officer for each set under his control.

IV.2 AERIALS

1. Rods (“A”, “B” and spare).—Straighten. Clean
ends and apply a little vaseline to them.

2. “A” Base.—Check and clean spring contact and
insulator.

3. “B” Base.—Clean thread. Inspect insulator for dirt
and cracks.

4. Pigtails.—Open “A” and “B” bases and inspect pig-
tails. Replace if frayed. Check connections. THIS
MUST BE DONE VERY CAREFULLY.

IV.3 VARIOMETER

1. Friction.—Check that control knob turns easily but
s not so loose as to turn with vibration.

2. Earth.—Check contact of spring with aerial feeder
plate.

3. Grubserew.—Check that aerial feeder ferrule is
tightly held.

4. Cleaning.—If internal dampness is suspected, open
variometer and dry out. Clean, and see that scale
is easily readable.



IV4

IV.5

IV.6

65

AERIAL LEADS

Feeder (i.e., lead between variometer and “A”
aerial). Check for fraying, especially where feeder
passes through turret and under cleats. Clean plugs
and sockets at ends and check for burning.
Note:—In some installations the aerial is mounted
on the variometer and there is no feeder.

“A” set lead (i.e., lead from set to variometer).—
As for feeder (see para. 1 above).

“B” set lead.—As for feeder (see para. 1 above).
Lead must not be shortened.

SUPPLY UNIT

Fuses.—Unscrew and check that fuse wires are of
correct gauge. Clean ends and screw in firmly.

Commutators.—Inspect thoroughly. Wipe with
clean, soft rag, moistened with petrol if necessary.
Replace brushes if too worn or badly bedded. Do
NOT oil bearings except in emergency, since special
lubricant is needed.

Variometer screws.—Where variometer is mounted
on supply unit, check tightness of fixing screws.

Cleaning.—Clean inside thoroughly and dry out if
necessary. Inspect sockets.

SET

Lubrication.—Clean dial drives, rims of dials and
“flick” discs (behind panel), using a rag moistened
with petrol and wrapped round a sharpened stick
similar to a toothpick. Apply oildag to all these or,
if none is available, thick oil. Apply thin oil to all
moving parts of flick mechanism. Check tightness
of screws securing flick arms and dial stops. If
latter are loose, fix them so that condensers are just
prevented from fully opening and closing.
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Controls.—Check mechanical action of all controls.
Work from left to right. Most important points
are:—

i. Tuning B.—Should have no side-play. Check
tightness of grubscrew on hub. Check stops.

1. Quench.—Should make 12 revolutions, stiff
but smooth.

11i. Switches.—Check for clean action.

. Het tone.—Should turn through 360°, stiffly
but smoothly.

Valves.—Remove lids of screening cans and see that
they make good contact with cans. Check that
screening cans are pushed home into bases. Check
that valves are firmly held in sockets; if loose,
lightly squeeze contacts of sockets. Inspect grid
leads where they pass through screening cans; if
worn, replace if possible or insulate with tape.

Cleaning.—Clean interior of set, and inspect for loose
or dirty connections; dry out if necessary. Inspect
carefully: aerial terminals, 12-point connectors, and
lid of “B” set screening box.

HARNESS

Control Units.—Check action of switches and buzzer.
Clean interior of boxes. Inspect 12-point sockets.
Inspect drop cords for fraying and snatch sockets
for cracks.

Connectors.—Examine for external fraying. Inspect
pins in all connector plugs. Check that heads can-
not rotate.

Headsets.—Inspect leads for fraying and snatch
plugs for cracks. Clean out microphone, checking
terminals and capsule contacts. Check action of pres-
sel switch, adjusting contacts if necessary. Inspect
connection and anchoring of leads to headphones.

Key.—Clean. Check leads for fraying.
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OPERATION

Meter.—Switch supply unit on and check freedom of
movement of meter on L.T. Switch off and set zero
of meter.

Set test.—Carry out “Tests for Daily Maintenance”
checking operation of each control.

VALVE TESTS

Purpose.—By noting at regular intervals the per-
formance of certain valve stages, the electrician can
detect when any one of these stages begins to become
inefficient, and can thereby keep the general per-
formance of the set at a high level.

Conditions for tests.—i. The value of the test figures
depends on their being taken under the same condi-

- tions on each occasion.

These conditions are:—
(a) “A” set switched to R/T.

(b) Four-footed rod or dummy aerial on “A” set
(the same on each occasion).

(c) “A” set tuned to about 3500 ke/s, except
where otherwise stated. The set must NOT
be tuned to an incoming signal.

(d) Batteries at least three-quarters charged and
battery leads of such a resistance as to give
a reading of 11 volts on the set meter. Elec-
tricians should use their own batteries, whose
state of charge they know, and should have a
stock of leads of various resistances.

ii. Voltmeter.—The same voltmeter must be used
on every occasion. A Universal Avometer is pre-
ferable, but a Voltmeter Pocket, No. 2 or No. 3 is
also suitable. If no high resistance voltmeter is
available, the meter in the set may be disconnected
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and used. A length of wire with a prod on it should
be connected to one terminal and two lengths, in
parallel, each with prods, to the other. These latter
two lengths should have high quality series resistors
in them of 6,000 ohms and 200,000 ochms respectively.

iii. Test figures.—The tables below show readings
which may be expected within *=20%. Those
measured with the set meter are only a very rough
indication.

Note: Great care should be taken not to disturb the
relative position of any wiring or components, as
this will affect performance and calibration of set.

3. Tests with “A” set receiving.
TABLE 8—VALVE TEST FIGURES WITH “A” SET

RECEIVING
PosITIVE  NEGATIVE SET METER
CIrRCUIT OF OF SERIES READING ON
TESTED METER TO METER TO VOLTAGE RESISTOR 600 SCALE
(a) (b) (c) (d) (e)
Ohms
V1A Pin 8 Chassis 3 6000 450
V2A (Hexode) Pin 8 Chassis 21, 6000 400
V2A (Triode) Pin 6 Chassis 80 200,000 425
ViB — — Normal A.V.C. Reading
Vvi1c Pin 8 Chassis 214 6000 400
V3A Pin 8 Chassis 30 200,000 150

4. 'Tests with “A” set sending.
TABLE 9—VALVE TEST FIGURES WITH “A” SET

SENDING

POSITIVE  NEGATIVE SET METER
CIRCUIT OF OF SERIES READING ON
TESTED METER TO METER TO VOLTAGE RESISTOR 600 SCALE

(a) (b) () (d) (e) )

Ohms

V2B (Hexode) Pin 8 Chassis 21 6000 400

Drive Check reading over whole frequency range. If

difference is more than 1.5 V (3 small divisions),
check V2B, V2A and VbHA.

V2B (Triode) Pin 6 Chassis 95 200,000 475
V5A Pin 6 Chassis 11 200,000 220
V6A Record drive readings at 2500 and 4000 kc/s.
V4A Record AE readings at 2500, 4000, 5000 and 7500

ke/s.
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5. Test with “B” set receiving.
TABLE 10—VALVE TEST FIGURES WITH “B” SET

RECEIVING
PosITIVE  NEGATIVE SET METER
CIRCUIT OF OF SERIES READING ON
TESTED METER TO METERTO VOLTAGE RESISTOR 600 SCALE
(a) (b) () @ (e)
Ohms
V1D Pin 3 Chassis 70 200,000 355
V1E Pin 8 Chassis 134 6,000 300
V8A Pin 8 Chassis 22 200,000 110

6. Tests with “B” set sending.—V7A.—Positive of meter
to H.T. 1, negative to anode. Reading should be about
60V, or 300 on set meter with 200,000 ohms series
resistance.

7. Tests on “I-C.”
TABLE 11—VALVE TEST FIGURES ON “I-C”

PosiTIVE  NEGATIVE SET METER
CIrRCUIT OF OF SERIES READING ON
TESTED METER TO METER TO VOLTAGE RESISTOR 600 SCALE
(a) (b) © (d) (e) (f)
Ohms
V1F Pin & Chassis 134 200,000 280
V8B Pin 8 Chassis 18 200,000 18

8. Loss of emission.—Loss of emission is indicated by a
fall in the test reading in the case of all valves except
V1D and the triode portion of V2A and V2B. Loss of
emission in V2A and V2B is indicated by a variation of
the drive reading at various frequencies.

IV.10 “A” SET SEND-RECEIVE ALIGNMENT

Set a wavemeter to 7500 ke/s and tune the receiver to
it, using the A.V.C. meter. Press the pressel switch and set
the wavemeter to the frequency at which the set is sending.
If the reading is more than 1.5 ke/s away from 7500 ke/s,
the set needs to be realigned, and should be handed into
Ordnance workshops.
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IV.11 “A” SET CALIBRATION

Set a wavemeter to 2100 ke/s and tune the receiver to
it. Record the setting of the “A” FREQUENCY Mc/s dial.
Repeat this at 2500, 3000, 3500, 4000, 5000, 6000, 7000
and 7900 ke/s. In the last case, if using a Wavemeter, Class
C, set it to 3950 ke/s and tune the set to the 22nd harmonic
(i.e., 7900 ke/s).

IV.12 VEHICLE SUPRESSION AND SCREENING

Finally, operate the set in the vehicle, with the engine
running and all electrical gear (e.g., fans, power-operated
turrets, etc.) switched on. If bad crackling is heard, the sup-
pression and screening system of the engine and charging
equipment are probably faulty.

1V.13 THE MAINTENANCE CHART

A specimen maintenance chart is shown in Table 17.
The electrician, after carrying out each item of his mainten-
ance, puts a tick (\/) in the corresponding square on the
chart. If he carries out any minor repairs himself, he puts
an “R” in the square and writes the details in the ‘“remarks”
column. If he finds that a major repair, which he cannot
carry out, is needed, he puts an “X” in the square and hands
the set in. He also notes in the remarks column the details
of any work done since the set was last maintained; the
chart thus gives a complete history of the set.

IV.14 RESISTANCE ANALYSIS

The resistance analysis test has been devised to locate
the majority of the circuit faults which may be repaired
by the Technical Maintenance Section, with the major ex-
ception of open condensers. Since the majority of the read-
ings are made to the chassis, the resistance analysis can
be completed much more quickly than a point-to-point
check. (In fact an experienced mechanic can be trained to
complete this test in less than fifteen minutes.)
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For this test all the valves must be removed and all
the controls turned fully on. The gang condenser and P.A.
Tuning must be fully meshed and the meter switch set to
AE. The chassis is upright except for the last 8 readings.

The Resistance Analysis Table requires the following
explanations:

(1)

()

(3)

(4)

(5)

(6)

Pin numbers referred to on the plugs are those
shown on the schematic diagram.

Contacts on valve sockets are numbered con-
secutively in a counter-clockwise direction from
the key slot.

All readings are made to the Chassis unless
otherwise stated.

Some readings have suffixes added to them
which have the following meanings:

G—Gain Control fully on
K—Plug in and Key pressed

-2—Check with Band Change Switch in both
bands

N—with Netting switch closed
RFG—RF GAIN Control fully retarded
AVC—AVC switch in OFF position

“Also reads to”’—continuity from pin on PL2B
to pin on PL2A.

“Switch Controls . . .”—opening switch will
give a different reading which has not been
recorded.

The following device to energize the Send/Receive re-
lay will be found useful. Connect pins 7 and 8 on PL2A to
the positive of a 12V battery through a switch, and con-
nect the negative of the battery to pin 10 on PL2A. Closing
the switch will then put both the A- and B-Sets on “send”.
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The resistor board referred to is found on the under-
side of the chassis to the right of the 807 valve socket. The
numbers, L1 and R1 etc., refer to resistance contacts on
the board, the L standing for “Left”, and the R for “Right”,
the TC for “Top Centre”, and the BC for “Bottom Centre”.

Front Apron

Left Right
L1 © © © R1
L2 © TC O R2
L3 © O R3
L4 © O R4
L5 © O Rb
L6 © O R6
L7 O O RT7
L8 © BC O R8

It is suggested that a faults log, kept in a manner
similar to the following example, would be of great value
to maintenance personnel.

Example
PIL2A—Pin1 — A Mic Input — 14

Short—R8 grounded
5.2—Interchanged Pins 1 and 2 at PL2A

6,000—Interchanged Blue and White at A Mic Input
Transformer

Open—Open Blue at A Mic Input Transformer
—Open Primary of A Mic Input Transformer

The resistance analysis test is progressive and must
be carried out in the sequence shown in Table 16.
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APPENDIX V

MAIN DIFFERENCES
between
WIRELESS SET, CANADIAN, NO. 19 MK. III
and

WIRELESS SET NO. 19 MK. III OF BRITISH
MANUFACTURE

Canadian and British Wireless Sets No. 19 Mk. III are
fully, mutually interchangeable in all their applications and
installations. All accessories and essential spares such as
microphones and headphones, control boxes, variometer,
aerials, etc., are individually and mutually interchangeable.
Most of the components used in the Canadian, Mk. III
Set, are the same as those used in the British vetsion.
Not all of them, however, are fully, mutually interchange-
able. The most important differences between the two
versions are listed below:

1. The Canadian Set includes a Frequency Adjuster
not used on the British Set. The presence of this makes
the main tuning condenser non-interchangeable with the
British gang-condenser.

2. The Canadian Set includes an AVC ON-OFF
Switeh. Such a switch is not used on the British Set and
the British panel has no provisions for this Control.

8. The British Set has a new circuit for the heter-
odyne oscillator, while the Canadian set uses the same
system as used on the Mk. II Set. That means that all
heterodyne oscillator coils and R.F. coils in the sender are
non-interchangeable.

4. The British Set uses a new type of circuit for the
automatic drive control of the output stage, while the
Canadian Set uses the same circuit as on the Mk. IL
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5. The British Set has a new meter transformer cir-
cuit in the variometer, while the Canadian Set uses the
same as on the Mk. II.

6. The British Set includes a resistance-capacitance
network as tone-filter on CW, which is not used on the
Canadian Set.

7. The Canadian Supply Unit is entirely different from
the British version and uses an entirely different dyna-
motor. Hardly any parts of the Supply Unit are inter-
changeable but the Supply Units as a whole are fully,
mutually, interchangeable.

These are the main differences between the British
and Canadian versions but it must be pointed out that the
arrangements of components and parts on the chassis, dif-
fer quite considerably, and that maintenance spares for the
Canadian Set cannot be used without careful consideration
in the British model and vice versa.
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