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CHAPTER 1

INTRODUCTION

11 GENERAL

Wireless Set Canadian No. 52 is an Army Communi-
cation equipment designed for use in vehicles when on the
move or when stationary and as a ground station.

It provides two-way communication on R.T., M.C.W,,
and C.W. plus break-in operation on M.C.W. and C.W.
Duplex operation on R.T. is provided when the Set is used
with its Remote Receiver.

A variety of equipment—such as headphones, batteries,
leads, aerials,—is required to operate the Set and to make
complete use of its facilities. All this associated equip-
ment which is required for operation either in a Vehicle
or as a Ground Station is supplied with the Set. The com-
plete equipment is called “Wireless Sets, Canadian, No. 52,
Vehicle and Ground Stations”. The only additional stores
that are required are Charging Sets 300 Watt Mk. I Cana-
dian, These must be drawn from Ordnance Stores, where
two are stocked for every 52 Station.

The Station comprises twelve kits, each of which is
packed in a separate crate. The list of kits is shown in
Table I and the detailed list of the contents, the Station
List, is shown in Table XIX,

TABLE I
KIT LIST
Xt No.] DESIGNATION Dwa, No,

1 (Set Xit ........ ettt easarraea e CMC 119021
2 tOperating Kit ...... ... it ienneran CMC 119022
3 | Remote Control & Ground Station Kit.,,,.. | CMC 119023
4 [Vertical Aerial KIt ............... Cereas CMC 119024
5 | Remote Recefver Xit ................. ... CMO- 119025
B |Tent Kit ....covinivierinransanacinsans CMC 119026
7 |Set Battery Kit .......0ovvvvvuueinaansas | CMC 119027
8 |Set Battery Kit . ... ... it ivnnnnnn CMC 119027
9 | Set Battery Kit .. .. iuieiniiineinnnnnns CMC 119027
.10 [Set Battery Kit ... ... v . vvsuvusasanis. | CMC 118027
11 | Remote Regeiver Battery Kit . .....ccuv.u CMC 119029
12 | Remote Recefver Battery KIt . ... vevnns CMC 119029
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1.2 INTERCHANGEABILITY

The 52 Set grew out of the design of W.S. Cdn. No. 9
Mk. I. It is so different in frequency range, power output
and performance that the eqguipments must not be con-
sidered similar. A 52 Station can of course always replace
a No. 9 Mk. I station with greatly improved performance.
The overall dimensions and the positions of the carrier
mounting holes are the same for both sets except that
there is a projection at the back of the 52 Set which in-
creases the depth by 11/16”.

1.3 SUMMARY OF FACILITIES

A brief summary of the capabilities of the Set iz given
in Table II. Most of these topics are amplified in Chapter
II under the sections that are listed in the table.

TABLE 1I
SUMMARY OF FACILITIES

Freguency Renge:

See Section

1,76-16 MC covered in three

bands .....eccverenannnnn 2.2
Modulation: Amplitude
Power Qutput: 46-T5 watts MCW and 70-100
watts CW. ......c0ieeses 2.3
Power Input: 12 v.d.c. at about 3.5 amp. for
Recelver ................ 2.4
and 40 amp. for sender on
. MCW H.P.
Communication Range: About {138 ﬁﬂg: g%‘v 2.5
Recelver Sensitivity: About 2.5 UV on R.T. ."..... 2.6
About 1 UV on C.W.
Send-Recelve Switching: By Microphone Pressel Swiich
or panel toggle Switeh .... 2.1
Types of Transmission: RT., MCW., CW. ......... 2.8
M.C.W. & C.W. break-in
R.T. duplex with Remote Re-
celver,
Tuning: Sender and Recelver controls
are independent, Two mech-
anlcal flick positions ...... 2.11
Freq. Contrel of Sender: M.0. or crystal ............ 2.9{¢all)
Callbrator: 1000, 100, and 10 KC accurate
frequency markers ....... 2.9.1
Netting: Sender can be tuned exactly to .
Recelver frequency and vice
VETHBH . uvrvecsonsnssnnas . 2.9

gt
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TABLE 11—Contd,
SUMMARY OF FACILITIES—Contd,

Noize Limiter:
Bemote Control:

CW Note Filter:
Sidetons:
Loudspeaksr:

Aerlals:
Headphones and Mie:
Wireless Set Controls:

Weights and Dimensaions:

See Section
Toggle switch can be switched

Imorout ............... 4.4&7.4
Up to about 3 miles R.T.; more
on CW. ............ 5.2

Can be switched In or out ... 4.4&7.4
On all modes of Operation

On Recelver with ""ON—OFF"
Switch.

‘Whip, Vertical, and Horizontal 4.11
Moving Coil Type.

Chapter IV.

See Tables XV, XVI, XVII, XVIIL
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CHAPTER 11
DESCRIPTION

21 GENERAL CCNSTRUCTION
The Wireless Set comprises five major units which
are physically distinet. They are the following:
Supply Unit
Receiver
Sender
Coil, Aerial Tuning No. 2A
. Carrier No. 4
The first three units are complete chassis which are con-
tained in the carrier.
The Aerial Tuning Coil fastens onto the outside of the
Carrier on either the top or the right hand side.

2.1.1 The Carrier

The carrier consists of two parts. One of these is a
large metal box sub-divided into three compartments which
contain the first three units mentioned above; the other is
a “cradle” frame in which the whole equipment is supported
‘through six rubber shockmounts. On top of the carrier

is a metal “glove compartment” for this book. A water-
proof curtain which is fastened to the top edge of the -.

carrier can be lowered for protection during rain or snow.
Carrying handles at each end drop out of the way when
not in use.

2.1.2 Interconnections

Many connections among the three major units are
made through plugs attached to the carrier and corres-
ponding sockets on the back of each unit. Connections are
automatically made when the units are pushed into place
in the carrier. The carrier plugs are built into one assembly
complete with inter-wiring. It is protected by & metal cover
which projects from the rear of the earrier,

The one connection which is not made through the
conneetor block is the aerial lead from the Sender to the

Recejver. The Receiver aerial terminal js connected by -

Leads Aerial No. CT directly across the front of the Set
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TABLE IV
RECEIVER VALVE LIST
FuNcTION SympoL Tyre
R.F. Amplifier Tov1A ARP2
Mixer vic ARF3
Conversion Oscillator V1B ARP3
1st LF. Amplifler Vip . ARP3
2nd IF, Amplfier VIE ARP3
Detector and A.V.C. VZA 12Y4G(ARDD!)
Nofse Limiter V2B 12Y4G(ARDD1)
Heterodyne Oscillator viF ARP3
1st A.F. Amplifier Vi ARP3
2nd A.F. Amplifier V1H ARP3
Crystal Calibrator: Oscillator ViA 125807
Multivibrator viB 128C7
Harmonie
Exaggerator vac 12807

[}

2.1.5 The Supply Unit

The Supply Unit which is sandwiched between the
Sender and the Receiver converts energy from the battery
at 12V to energy at the proper voltages for both the
Sender and the Receiver. It contains also some odd
parts such as relays and drop cords which could not be
placed conveniently anywhere else.

Power for the Sender is obtained from two dynamotors
which operate only on Send, except on break-in when they
run all the time,

+ Both dynamotors contain “protectors” which auto-
matically open the input circuits if the temperature be.
comes too high from any cause, such as excessive periods
of operation on Send in very hot weather, or overloading
by improper tuning, or failure of some other component.

The Vibrator Section which supplies power to the
Receiver is a complete removable unit which can be with-
drawn easily, It contains the following plug-in-parts:

TABLE V
VIBRATOR PLUG IN PARTS
FuNCTION SympoL Tyre
Rectifier Valve Via 0Z4A
Rectifier Vibrator VIBRIB 4 prong Interrupter

{

o+ A
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A fuse connected in the vibrator input circuit is mounted
on the Supply Unit panel.

2.2 FREQUENCY RANGE .
The frequency range of both the Sem_ier and the Re-
ceiver is 1.75 - 16 MC., covered in the following three bands:

BAND FrEQ. RANGE
1 i iiiiiieineaan 1.75- 4 M.C
2 i ieiieresaanen 3.6 - 8 M.C
3 s 7 -16 M.C

The 52 Set can communicate with any other an_lplitude
modulated Wireless Set whose frequency coverage includes
part of the band 1.76-16 M.C. (1,759- 16,000 KC), pro-
vided of course that the sets are within range.

Some such sets are listed below:

Wireless Sets No. 5, 9, 9 Cdn,, 9 Mk, 1 Cdn., 12, 19, _21,
22, 82, 33, 43, Marconi AD67 Sender AVC and LCV high
power mobile stations employing transmitters such as No.
12HP, 19HP, BC 610 and RCA ET 4332A.

Also the following U.S. equipments: SCR. No;i._'
177, 178, 179, 187, 188, 197, 287, 245, 284, 287, 299, 399,
499, 506, 543, 583, 694, AN/TRC-2.

2.3 POWER OUTPUT _

The Sender is designed to cperate at low, medium, or
high power. The choice is made by a switch on the front
panel.

The power output depends partly upon the fre.quezfcy
and type of aerial. (It is not always in the same dllrectlon
for high and low power.) In general when ‘comparing the
whip and vertical serials, the longer the aerial, the greater
the power. The total variation is not Iarge.however.

The ratio between MP and LP changes with frequency.
it is about 5:1 on MCW, and 15:1 on CW. Between HP
and LP it is about 20:1 on MCW and about _5(.):1 on C.W,
It will be found that it is necessary to change directly frc?m
LP to HP to make appreciable increase in range and in-
telligibility. _

Typical approximate values of power output are given
in Table VI,

e AT T SRR
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TABLE VI
APPROXIMATE POWER OUTPUT IN WATTS
MCW or
ConpiTioN ‘R.T. 100% mod. cw

H.P. 46-75 70-

M.P. 15-2¢0 13-1;3

L.P. 2-4 2

24 POWER INPUT AND BATTERY CONSUMPTION

The Wl}-eless Set operates from g power source of
12 vd.e. w.h:ch is obtained from tweo gV storage batteries
co_nnected m series. The energy of these cells is main-
!*.alned by a small gasoline driven D.C., generator {Charg-
ing Sets 3(?0 watt) which is frequently used to ﬂo:':tt-charge
the t'}z\a,;terles while power is being supplied to the Set,

€ current drain of the Sender depends

mode of operation, Typical current drainI; are :ﬁggnﬂ;s

Table VII. The values for .
these by 10%. normal sets may differ from

TABLE VII

CURRENT DRAINS
Potential at Supply Unit ; 12.5 Volts

Dx. ]
Mope oF OperaTION Rec. AII-;TPTN A;[J?l’ : L.P

Receive (Sender heaters off) ..... 3.3
Recelve (Sender heaters and fanson)| 6.5 :
Send M.C.W. (Fans on) ....,... S 45 33 31

Send C.W. (Fans on)
........... 57
Send C.W. (Fans on) Key up,.... 24 gi gi

Remote Recelver wiih ZE-12

Supply Unit ..........,...... 2

que the current drain is much greater on Send than
on Receive, battery consumption depends upon the ratio
of the periods of operation or Recsive and on Send. Fuor
examplfa, over a period of 180 hours, which is equivalent
to continuous day and night operation for ahout one week,

the ampere-hour consumption or R.T, H.P. is 1100 for a

s O
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receive to send ratio of 15:1, and 4000 for a ratio of 1:1.
R.T. H.P. is the condition of heaviest drain.

2.5 COMMUNICATION RANGE

There are many factors which determine the distance
over which communication is possible with this type of
equipment. The principal ones are listed below:

1—Ground Conductivity

2—Type of Aerial

3—Topography

4-Sender Power

5—Frequency

6—Level of Background Noise at the Receiver.

7--Type of Transmission

g—Time of Day
Several of these factors depend upon location and since
the operator cannot always choose his scene of battle
they may be outside his control.

When two Wireless Sets Canadian No. 52 are operated
in vehicles with 16" aerials, reliable communication can be
expected over about 40 miles on R.T. and 100 miles on C.W.
These figures are given in order that some estimate of
range can be made after consideration of all the factors
listed above. It will not be possible always to achieve these

ranges. For example when the background noise is high '

the ranges will be much less: when several favorable con-
ditions coincide greater ranges will be possible.

When the background noise is not excessive, range
will usually improve as the frequency is lowered, and will
be greater at night than during the day. When the 34
aerial or the horizontal aerials, and the counterpoises are
used, the range is greatest,.

Great distances can be covered by sky wave. The
frequeney must be chosen to suit the distance and the time
of day. The horizontal aerial is particularly suited to this
type of communication.

26 RECEIVER SENSITIVITY
When the Wireless Set is in the Carrier the aerial is
" connected to the Receiver through the Sender output cir-
cuits. They increase the Receiver image rejection con-
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siderably and the sensitivity slightly, when the Sender
?utput circuits am_i the Receiver are tuned to the same
v;elz?lézngéh.'rhat will usuail,\t be the case and the sensitivity
When the Sender output circuits are not tuned to the
Eecelver frequency the sensitivity will be low. In such
c1rcumsta‘nces the aerial should be connected direetly to
the Receiver aerial terminal and the sensitivity will be
almoEst as .high a8 it is in the Carrier with Sender and
Receiver circuits tuned to the same frequency. Typical
figures for both conditions are shown in Table VIII Of
course, the Sender cannot be used when the aerial is' con-
nected directly to the Receiver.
. The actual ability of the Receiver to r i
1nte1lig£bl_y will be governed by the back;%z?ll(]icizg: a;.:
the I_ocatmn. On R.T. it is very important to locate the
Receiver where the noise heard in the phones is low. On

C.W. an effective note filter i , .
- 2 S "
locations. very helpful in noisy

TABLE VIII
RECEIVER SENSITIVITY

S1GNAL To Noise Rario 10:1

ConprTion SENSITIVITY IN UV
R.T. C.w,
Neauiver fin Crrrier;
Handar autput elranita tuned to
iy Mrogquemey ag ltecolver L. ., 2.6 0.7
Acrlal Cunnoetod directly to Rea, ., 2.6-T 0.7-2
Remote Reecelver ... ...vvvveinvnnen. 2.5-7 0:7-2

2.7 SEND-RECEIVE SWITCHING
You can send or receive messages over the 52 Set, but

you cannot do both at once. A device is necessary, there-
fore, to enable the operator to switch at will from Receive
to Send or from Send to Receive. No noticeable delay
oceurs:during the operation. '
On R.T. this switching is performed sutomatically

when the pressel switch is squeezed or released. -

. On M.C.W. and C.W. it is performed when a toggle
switch on the panel is pushed up or down.

!
:
)
!
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2.8 TYPES OF TRANSMISSION

Both the Sender and Receiver operate on R.T., M.C.W.
and C.W. .

On R.T. the Sender can be modulated by speech from
the Set microphone, or from a Remote Control Unit at a
distant location, or from a telephone connected to a field
exchange.

On M.C.W. when the key is down, a 1000 cycle note
is transmitted at slightly more than 100% modulation.
When the key is up there is no output. M.C.W. signals
have slightly greater range than R.T. signals and are very
stable even when the vehicle is on the move over rough
ground. They can be received by a Receiver capable of
reproducing amplitude modulated R.T. signals.

On C.W. a pure carrier is transmitted when the key
is depressed; the output is zero when the key is up. These
signals can only be received on Sets such as the 52 which
have some device for C.W. reception, such as a het oscil-
lator. The communication range is appreciably greater for
C.W. Signals than for M.C.W. or R.T,, and is particularly
superior when signals must be received through noise and
interference.

Break-in operation is available on M.C.W. and C.W.
for keying speeds up to about 20 w.p.m. This means that
send-receive switching is performed automatically for the
operator: When the key is depressed the Set is on Send;
when the key is released the Set is on Receive. Break-in
operation achieves great traffic speed at medium keying
speed, for when one operator misses a word he can inter-
rupt the sending operator for correction immediately by
sending a few dots or a long dash with his key.

Remember that as you send faster you allow less op-
portunity for inferruption by the other operator, particu-
larly if his signal is weak. When sending at about 20
vw.p.m. either be alert for his interruptions, or pause an
instant at the ends of sentences.

An additional feature, ‘Duplex Operation” is avail-
able by using the Remote Receiver. The Sender and Re-
ceiver are operated on different frequencies, and the Re-
ceiver in the carrier is not used.
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e.g. At Station 1
Sender Frequency: A
Remote Receiver Frequency: B
At Station 2
Sender Frequency: B
Remote Receiver Freguency: A
Both Senders are left on Send and both Remote

Receivers are of course always on Receive. Communi-
cation is available then without Send-Receive switching,
very much like communication over a telephone system
where each operator can always hear the other. Duplex
operation has the greatest advantage on R.T. The battery
consumption and heating of the equipment are both high,
but in convenience of operation it leaves nothing to be
desired.

_ On C.W,, in comparison with Break-in, Duplex opera-
tion requires an additional frequeney channel and also the
Remote Receivers. The only gain' i§ that the same per-
formance is obtained sat. high keying speeds.

2.9 FREQUENCY CONTROL AND NETTING

The numbers and lines which are marked on the “Fre-
quency” dials of the Sender and Receiver indicate approxi-
mately the frequency at any dial setting, The error may be
about 1% which is too larpe to enable several sets to
establish communication by just turning the dials to the
same frequency marks. .

Provision has been made separately in the Receiver
and the Sender to tune exactly to any frequency. In ad-
dition there is a “Netting” arrangement which makes
possible tuning of the Receiver to the Sender frequency,
or tuning of the Sender to the Receiver frequency. Thus
if the Receiver frequency is correct (having been tuned
to thei¢alibrator or to a signal), the Sender can be tuned
qu1ck1y‘ to the same frequency; or if the Sender frequency
is correct (using crystal control) the Receiver can be tuned
to its frequency.

2.9.1 The Receiver Crystal Calibrator ’
The Crystal Calibrator, which is part of the Receiver,
ensbles an operator to tune the Receiver accurately to any

,#‘Jﬁzﬁj
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frequency withun its range. Thus, if a.certain frequency
is assigned to several Wireless Sets, each operator can tune
independently to that frequency with sufﬁclent accuracy
to establish communication immediately among all the Sets.
After communication has been established, it may be neces-
sary for some Sets to make a small tuning correction to
be exactly on the frequency of the control station.

When the Calibrator is switched off it is completely
disconnected from the Set and does not consume power.

After the Receiver has been accurately tuned to an
assigned frequency, the Sender can be tuned o the same
frequency by using the NET switch as mentioned in sec-
tion 2.9 above. In this way a net can be established quickly
without hunting for the ‘“control” station, and without
having a station on the air sending long tuning and netting
calls.

The Calibrator can be used also for determining ac-
curately the frequency of any wireless station which can
be heard on the Receiver.

It is a miniature sender which generates radio fre-
quency signals at equally spaced frequency intervals
throughout the range of the Receiver. It can be heard only
in the receiver to which it is connected. These signals are
accurate frequency markers heard across the dial every
1000 ke., every 100 kc., or every 10 kc., according to the
position of a switch,

When the receiver has been set for C.W. operation and
is tuned to a signal from the Calibrator, an audio note is
heard. As the dial is turned, the pitch of the note changes.
Actually two notes can be heard, one on each side of a
quiet position. This pair of notes comprises one signal
or “pip” from the Calibrator. The Receiver is tuned ac-
gurately to the pip when it is at the gquiét, or “zero beat”,
position,

When the Cahbrator switch is at 1000, a signal is heard
when the Receiver is tuned near those divisions on the
FREQUENCY dia! which are multiples of 1 me. (e.g. at
2,8, 18, 14 mc. ete.). These signals are frequency markers
which are much more accurate than the divisions on the
Wireless Set dial.
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When the Calibrator Switeh is at 100, a signal i heard

at every 100 ke. interval. Every tenth 100 ke. pip coin-

cides with a 1000 ke. pip. The 100 ke. signals are identified
by countmg the number of them from the nearest 1000
ke. pip.

When the switch is at 10, pips sre heard at 10 ke,
intervals. Every tenth one of these coincides with a 100
ke. pip. The 10 ke. pips are always identified by counting
the number from the nearest 100 ke. pip. For example
1.93 me. is at the third pip higher in frequency than 1.90
me. and 1.96 me. is at the fourth pip lower in frequency
than 2.00 me, Thus the Receiver can be tuned accurately
to any frequency which ends with a zero, (e.g. 12,010 ke.
or 14,270 ke.). The location of other frequencies can be
estimated, e.g. 4275 is half way between 4270 and 4280.

2.9.2 Sender Frequenecy Control

The Sender can be operated with either Master Qseil-
lator or Crystal control of frequency, Two sockets which
accommodate plug-in crystals are located on the chassis at
the rear left hand side. They are just to the right of a
three position switch which selects M.O. operation or either
of the two crystals. XTAL 1 is the rear erystal; XTAL 2
is directly in front of it. The right hand terminal of each
socket is the grounded one. It is just possible to reach
through the panel door and insert the crystals without
removing the Sender from the Carrier. Each crystal pro-
videsicontrol on three frequencies, one in each band. The
crystal frequency is chosen as-follows:

Bano FREQ. IN MC, CrYSTAL FREQ,

1 1.75-4 Deglred freq.
2 3.5-8 s desired freq.
3 “7-16 14 desired freq.

Thus a 2.5 me. crystal can be used at 2.5 me. on band 1,
5.0 me. on band 2 and 10 me. on band 3. The crystal
frequency is always between 1.75 and 4 mc.

Crystals are not included in the station. The type of
erystal holder which can be used is the widely used flat
plug-in type with tube base prongs 34” apart.

i ,u.-«mim-mm
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2.16 PANEL COLOURING

All the controls whose seftings are dependent upon
frequency are coloured to help identify the proper posi-
tions. Different colours have been chosen for each band,
and controls which affect all three bands such as the Fre-
guency dials and the BAND switch, are marked in three
colours. The neutral colour for all other controls is white
in daylight. In addition the two flick positions are colour-
ed. If faint ultra violet light is shone on the panel in the
dark, all the markings will glow in colour so that the set
can be operated with ease. After the light is removed the
glow dies away rapidly.

The colours are listed in Table IX.

TABLE IX
COLOURS OF PANEL MARKINGS

DAYLIGHT ULTRA VIOLET LIGHT
Neutral Controls White Green
Band 1 Green Green
Band 2 Yellow Yellow
Band 3% Qrange QOrange
Flick A Red Pink
Flick B N Blue Green

2,11 THE FLICK MECHANISMS

The tuning control of the Receiver and the three
tuning controls of the Sender are all the same type of two
position “flick” mechanism.

A “flick” is a type of mechanical dial lock which can
be set at any frequency. By a forceful rotation the control
can be turned free from the flick position to any other
frequency. When the control is returned close to the gri-
ginal setting it moves slightly under pressure of a spring
and locks at the original frequency. There are two such
flicks positions which can be set quickly to any two fre-
quencies, A, red and B, blue. When this has been done
the dial can be flicked quickly and accurately from one
frequency to the other. Setting the flicks does not pre-
ciude normal tuning across the band.

The small flick lever at the right of the dial selects
‘any one of three functions:

e g




e .
P o i

28 ' t _ 29 |

. 3
525<s 2i9 ©3 § 2855 g2 _ (i) TUNE: The dial can be turned freely by the dial
$5085xs 28- = § ¥ we ]‘T knob independently of the flick device. Nothing shows
vyrogs EUy 2 r « Sgz °7 ~in the two holes above the dial. '
2 .pes o5 LR £ “3P g ‘ ' (ii) FLICK: If the four center screws are tight the
22359 ¢ 5= G4 e 28 5 dial can be turned by the flick knob and will lock at either et
TTT553 o=y vE s £ g2 Lo, flick frequency; at the same time a white flag appears )
23 25,8 s o £ £ o2 2 g £5 g = E behind one of the two holes showing which flick is engaged. :
s Lgsp = § 2 9e¥ LTw @ ° _E 2.2 £ When this position is used, the dial knob is disconnected.
oS es §82 35S _*E_E TTE,. S52, (ili) SET: TFor choosing and setting the Flick fre- ‘
2e5 ‘E-';=TE, &893 = =8 . 5 £82 2°E quency. With the lever first at FLICK, turn the knob
_ToRrE e el i'n Fevo Few until one flick engages. Turn the lever to SET, loosen
= = iz X B 5 the two screws of whichever flick is engaged (red or

blue) 14 turn and-tune by the dial knob to any frequency.
Tighten the two screws by hand. When the lever is
turned to FLICK the dial can be flicked in and out of
the new position.

E
2 g' 2 2.12 SIDETONE
< Eg _g Under all conditions of operation R.T., M.C.W., C.W.,
x =B a break-in, duplex, and remote control, sidetone is heard in .
e lE f 2 the phones which are connected to the drop cords. It will :
2T not be heard in phones which may be plugged into the Re- :
£l g = ceiver jacks, nor over the loudspeaker, nor at the distant
. HB b -J- Remote Control Unit.
LT o : 213 THE METER i
# e - : A single D.C. Meter mounted on the Receiver panel is !
s} ' used for three purposes. These are:

\ (i) Receiver Valve and Voltage Test and Tuning
' : Meter.

(ii) * Sender Valve and Voltage Test.

(iii} Aerial Tuning Meter. _
There is a meter switch on the Receiver, and one on
) the Sender. The Receiver switch has contacts for all the |
functions of (i) plus an additional contact marked SENDER i
which connects the meter to the Sender switeh. The
Sender switch has contacts for all the functions of (ii) and L
! (iii}. In position (iii) AER CUR, the meter is used to to

measure the RF aerial current as described in Section 4.6.

4 2.14 PILOT LIGHTS
g There are three pilot lights which show whether the

s

U

Receiver, Sender and Crystal Calibrator are turned “on” Wis

i
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or “off”. Th. Receiver light is mounted adjacent to the
meter so that it provides some illumination for the meter !
needle. Lamps Operator No. C6 is designed to be moistened - i
and then stuck to the panel where most convenient. The SR
end plugs into the top of the block on Connectors, Twin No.
17 which conduct power to the supply unit. It is very
helpful when tuning in the dark, but should be used spar-
ingly when the batteries are being charged and the voltage
exceeds 12V, or the bulb will burn out.

If the pilot lights cause eyestrain or fatigue, they can :
be turned off easily by removing the plastic cover and 5
loosening the bulbs. C g

2.15 STATION EQUIPMENT

The complete list of equipment which comprises the
Station is shown in table XIX, page 155, The purpose of
each item is mentioned wherever it is nof obvious.

Separate instruetion books for the Antennae Vertical
34" Steel Mk. I and Wireless Remote Control Unit No. 1
Canadian are packed with those items in Kit 3. An in-
struction book is also packed with each Charging Set, 300 :
watt. Study these books, they will help vou to use the
equipment intelligently.

Most of the 52 Set station items are similar to those
supplied with W.S. Cdn. No. 9 Mk. 1, although many im-
provements have been made. All 52 Set items can be used .
to replace No. 9 Mk. 1 Set items, resulting in many cases
in superior performance (such as the Aerial Base, the

' Aerial Tuning Coil, the Counterpoises, the Headgear, the
* Batteries, the Vertical Aerial Kit).

Many—but not all—of W.S. Cdn. No. 9 Mk. I Station
items, and a few W.S. No. 19 Truck Ground station items
can be used as replacements for 52 Set use when spares
are not available, even though performance will not always
be as high.

Clothes Clip

Fig. 5—Microphone and Receiver Headgear Assemblies No. 1 Canadian.
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DANGER
ELECTROCUTION

You can be killed instantly by touching certain live
parts inside this equipment. Before changing any valves,
opening the Sender door, or attempting any repair, TURN
THE SET “OFF”,

In Case of Electrie Shock:

A—Don't touch the victim with your bare hands until
the circuit is hroken,

B—Break the circuit by turning the power switch OFF.

C—Administer artificial resuscitation to the victim
as you would in the case of drowning,

EXPLOSION

DO NOT ADD PETROL to the vehicle tanks or to the
Charging Sets when the equipment is on “SEND”. An

R.F. potential difference may cause an arc resulting in an "

explosion,

GAS POISONING

Never operate the Charging Set unless the outer com-
partment doors of the vehicle are OPEN. When the regu-
lator has been adjusted, close the inner compartment door.
This simple preeaution will avoid an inglorious death from
carbon-monoxide poisoning.

BURNS

To avoid burns, avoid touching the aerial, the aerial
base, and the aerial lead when the Set is on “SEND".

) Otherwise the equipment is quite harmless and will
give you many years of satisfactory service.
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CHAPTER I -
INSTALLATION INSTRUCTIONS

3.1 STATION ARRANGEMENT AND KIT REQUIRE-
MENTS

Two 52 Set installations are possible—a Vehicle
Station, or a Ground Station. The components of the
Vehicle installation provide for every operational facility
of the equipment and enable rapid change of location.
Nothing is gained in communication by removing the
equipment to a tent and establishing a Ground Station,
The Ground Station provides the same operating facilities
but lacks the conveniences for W.S. operation, and the
provisions for stowage and shelter that are provided by
the vehicle, It has the advantage of releasing a vehicle
for other use when movement of the station is unnecessary.

Kits Nos. 1,2,3,4,7,8,9,10, contain all the equipment
that is necessary to establish a Vehicle Station or, with
the addition of Kit No. 6, a Ground Station, Two charging
Sets, 300 watt, and two Boxes, Spare Parts which are not
part of the station are required, and must he drawn from
Ordnance Stores where two are stocked for every 52 Set.

Kits Nos. 5, 11, 12 comprise the Remote Receiver
Station. They may be carried in the Wireless Vehicle or
in other transport.

When the Ground Station is not set up, the Tent may
be used with either the Vehicle Station or the Remote
Receiver.

3.2 BATTERIES, (FOR ALL INSTALLATIONS)

. Four heavy duty batteries for the Wireless Set are
packed in Kits 7, 8, 9, 10 and four light duty batteries for
the Remote Receiver are packed in Kits 11 & 12. They
are all shipped dry and must be filled with electrode first
and then charged. Complete instructions are given here;
they are also on tags attached to the battery connectors,

The following instructions are for filling and initial
charge only.
Prepare the Battery for service ag follows: 7
i. Remove the tape and unserew the vent plugs.
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ji. Fill each cell with electrolyte of the proper specific
gravity (see table) to within 34 inch above the top
of the separators. The temperature of the filling
electrolyte should not exceed 90°F, or air temperature.

iii, Allow the battery to cool by standing not less than

. four hours or until it reaches 90°F, or air temperature.

iv. Restore level to 34 inch by adding electrolyte of same
specific gravity as used in filling.

v. Replace vent plugs.

vi. Charge the battery at the rate shown below. Use
series charging (nmever constant potential) for this
initial charge. If the charge rate is maintained, it should
be continued until the specific gravity stops rising.
This will require 40-60 hours.

vii. If the temperature exceeds 125°F. in Tropical climate
or 110°F. in Temperate climate, reduce the charging

" rate and lengthen the time accordingly.
viii. If it is necessary to restore the level during charge
use only approved water (distilled).

ix. After completion of the charge, the specific gravity
should be between the limits shown in the table. If not,
adjust by removing some solution and adding ap-
proved water or electrolyte of 1.400 specific gravity as

required. Charge for an hour to mix solution before -

testing again.
x. Before placing in service, wash off any electrolyte
that may have spilled.

Initiai Filling and Charging

125AH anp 200AH Typre

BATTERIES 125AH | 200AH
Ur 10 110°F | 110°F—125°F

AIR TEMPERATURE:

Filling Sp. Gravity: 1.280 1.215
Final sp. Gravity: 1.280-1.300 1.230-1.250
Volume of electrolyte in

pints per battery: 5.5 9.3
Initial charging rate

in amps: 5 10
Emergency charging rafe

tn amps: 8 16

in emergency for rapid charging, the higher rates
may be used,:but only until gassing occuts.
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33 VEHICLE INSTALLATION

3.3.1 The Wireless Set

The Set will be fastened to the table by four 7| shaped
clamps, Accompanied by mounting hardware, they are
packed in a bag which is tied to the carrier.

If for any reason fhe elamps are not used, the Set can
be bolted directly to the table. To mount the Set in this
manner is a much longer task which involves unbolting
the rubber shock mounts and removing the Set from the
cradle. Nuts and bolts are included in the hag of hardware.

{a) The vehicle table probably will be drilled for

mounting the Set: The hole requirements are the
same as for W.S. Cdn. No. 9 Mk. I and W.S; No. 9.
The exact hole positions are shown in Fig. b9.
Lift the Set onto the table before atiaching
the clamps and locate it so that all four clamps
can be placed squarely in the slots in the gides of
the carrier. See Fig. 8. The method of attach-

ing the clamps is shown in Fig. 7. Before tighten- -

ing the bolts read (b},

{b) Leads, earth No. C2 must be connected from the
ground terminal on the rear, right hand side of
the carrier to the vehicle. This lead must be

short and the connection to the vehicle must be -

positive and secure.
Find a spot on the metal bulkhead of the
vehicle as near the Set terminal as possible. Drill

two 14” holes 1”7 between centres in the metal

" at that spot and clean the paint off with sand

S paper until both sides of the metal are bright.

Cut the ground lead so that it will reach with

.just a little slack and then clamp it to the vehicle
~ with the hardware which is provided. Paint over
- . the exposed metal of the vehicle to prevent rusting.
, Be sure to make the ground connection dir-
32 ectly to the vehicle body—not to the table,

3.3.2 The P.A. Valve

The P.A. Valve VTA type 813, is packed separately
in the Case, spare:valves and parts, in Kit 2, and must be
placed in the empty socket in the Sender.
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Be sure that the Set is turned OFF befere the fan door

Accommodates

‘is opened. . Antenna Rods "F”
(a) Loosen the wing nute half a turn and open the
door. '

(b} The valve sccket is at the center of the chassis,
and above it is a bar and eap connector. Lift the
* bar and turn it to the left.

: {c) Hold the valve so that the pins are in the position
shown in Fig. 36, (VTA) and insert it carefully
into the socket,

(d) Lift the cap bar and place it on the valve cap.

(e) Close the door.

(f) Mark the top of the valve carton EMPTY and

: replace it in the Case, spare valves and parts.-

3.3.3 The Aerial Base C-2

The Aerial Base may be mounted on the center or
right hand side of the vehicle roof near the bulkhead. The
side position results in shorter aerial leads and easier whip
aerial erection. The choice of position will depend upon the
type of vehicle. If the Aerial Base is to be used at the
right hand side, there must be space at the side of the
. Wireless Set for the Aerial Tuning Coil. See Fig.2. When
the Aerial Base is mounted in the center of the vehicle
the coil must be mounted on top of the Set.

The mounting hole dimensions for the Base are shown
in Fig. 60. In some vehicles, provision has been made
for installation of the Base, in others the roof must be i
. drilled and cut. Mounting belts and nuts and a gasket :
are supplied with the base. Be careful not to damage the
g gaskets; they can be ripped quite easily. » :

Before the Aerial Base.is mounted on ,the roof it must
be assembled from the component parts which are shipped
] in two packages. The detailed instructions are shown
i on the right hand side of the -assembly diagram Fig. 10,
; a copy of which is included with the base. The instructions ! Hardware
on the left hand side of the sheet are for assembly of the
Base from maintenance spare parts. ) )

When the base is mounted on a flat roof the threaded , Fig. 9—Aerial Bose C2 1
rod should be termmated with two washers, a2 wing nut i

and a “D” ring just as it is supplied. When the base is - ‘

o

Gasket
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On Some Installations)
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O G BATE ] T mounted on a “chimney”' the extension assembly CMC ;
Melntenance Spares consith of | Cepe Sut Kit Cariats of Packoges 1 22 0f 2 ; 114'_083 mugt be attached lnstead1 !(
et SRR - e S ’ 3.3.4 The Base Plate, Vehicle Roof -
:Lﬂmﬁg?ﬁzcnnml R":'“l':::‘f:'; ? Attach the base plate to the roof with the three bOItS, i E
o e oo s Sag. e dock uios , ruts and washers which accompany it. The drilling hole S
{b} Pk Carfridgs to Emit. from obova, . a - - 3 ~
bepusntle Coiry CHE 114014 dimensions are shown in Fig. 61. Place the plate so that
“L}”E'I.Q“Zﬁ’é’:%"é;l& e its center is not more than 10” from the center of Aerial
H4LI0 & on 1] raw belt, . » - .
M:m-~¢~;:;~g'°:':;,:'..,‘i;‘2'“: e 1k 07 K Base C-2. Lead, aerial No. C6 must reach without strain
. . from the Vertical Aerial to the C2 base.
4 Bazs Plaks Awenbly. antents of Fackege X
"’:‘%";&I%E.ﬁfz":%"::m Lol embied 3.3.5 The Coil Aerial Tuning and Lead Aerial No. C§
! It Baking Gl CC 4043 When the Aerial Base is at the center of the roof,
| Base Iradolor ChC 114064 A .
Pt G & fasten the coil on top of the Set; when the base is at the
¥ insdator Gasket CMC H4oiy  CMC /=073 — 50, . e . P . .
! T Iner CUE IHTH g e e right hand side, fasten the coil to the side of the Set.
1 tencdotor Buthing Guskal CMC 114345 g s ays
Kol e UG ety o 1072 Hold the coil in position so that the four fasteners
P Mo bt CHEIAOIE v -osp can be turned by hand part way into the sockets, then
o turn the wing heads a half turn using pliers.
eME 1id 063 Connect Leads, aerial, No. C6 (which is supplied with
I -, [ . »
A e the coil) from the Sender Aerial socket to the mearer of
e sa 08 ' et Codtord Spasm o the two wing nuts on the coil. Insert the lug between the
:‘.:fc”::::;z— b 1. (c.)l ' |:I.. nm* CMC a0 washers.
O e S e S 3.3.6 The Charging Sets 300 Watt Mk. I Canadi
EAC i O E ~—u S ) tor Bushing Gaket
) Tighten 316 Huzmgom Net urhl 2 CMC IE-GE7— 1 Botom Pwdater u.f:gc”‘m . ¢ arglng ¢ : at . adian
e e b C1Ee087 omchaane | G, The charger must be fastened to a flat plate before
. M S0 TE —Glp pil] - | Keya wonhar  CHC 114074 wl e N .
bt o ool Kored bodebes w078 —, aucsm-or ) ;"3;’---;-:::»:“ o uaad it is placed in the charger compartment. Most vehicles
o i At e pule 1 B are provided with this plate and with nuts, bolts, washers
EE&J&;’SJ;@S@:%: H et o b Ko Lok and lockwashers,
™ "Ring or Y4 L - m— " amsion  Afhm ’ -t »
B i sy e, FMe wa-oos ME:;:-“E?.:"J;T:.:"E:::W (a) Bolt the Charging Set to the plate, and be sure
b 418 Jlm e e GG 14003 to use the lockwashers, otherwise the charger
| A . B o Ay UG el will be shaken from the mountings.
e o ot 1[8 ond o2 fo v (b} Slide the Charging Set into its compartment and
B e lock it in place. - g
e {c) Join the exhaust coupling to the end of the flex- .
ible pipe which leads from the compartment to 3
the exterior of the vehicle. The exhaust pipe :
Fo which is supplied with the Charging Set is not
b required when one is built into the vehicle. Tt -
: 3 is intended mostly for non-vehicular use.
Fig. 10—Assembly Diagram for Aerial Base C2. ‘ (d) A metal braid attached to the Charging Set is
, { intended for electrical bonding to reduce ignition
interference in the Receiver. Fasten the braid B
1
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COL MOUNTED ON TOP.-

CcOlL. MOUNTED OM SIDE.

Usad.

Aeriol  TFuning Goil

Usad.

Not

Aerial Tuning Ceil
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Fig. 11—Connections to Aerial Tuning Coil & Aerial Base.
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to the most convenient place in the compartment,
so that good electrical connection is made.

3.3.7 The Switchboards Charging No. C5

If the vehicle is not equipped with a switchboard -
which provides all the facilities deseribed in paragraph
4121, Switchboard, charging No. C5 must be installed.
It is essential to be able to float charge the batteries—
and that is not always possible with vehicle switchboards.
The location will depend upon the type of vehicle. If no
better mounting can be devised, the Switchboard can be
serewed to the underside of the table.

3.3.8 Connections

Before making any connections, turn the Set OFF.

(a) Aerial Lead Assembly C-1, which is used to con-
nect either the Aerial Tuning Coil or the Sender
to the Aerial Base, must be cut to the proper
length. Hold the lead temporarily in place to de-
termine its length. It must reach from the Aerial
Base to either the socket on the Aerial Tuning
Coil, or the socket on the Sender, and should have
just sufficient slack to avoid strain when the
Set moves on its shock-mounts. See Fig. 8. Cut
the lead to the correct length (better slightly too
long than too short at first) and solder on the
lug which’'is attached to the lead.

Fasten the lug end of the lead between the
washers under the wing nut of the Aerial Base,
and push the plng into the socket on the Aerial
Tuning Coil.

(b) Leads, Earth, No. C-2 should be already in place.
See section 3.3.1.

(c) If the vehicle charging switchboard and wiring
are adequate, connect the two sets of batteries
to the vehicle wiring leads. The positive (4}
terminal must NOT be connected to a ground lead.
If battery jumpers are not provided, connectors
.Single No. C-3 may be used to connect each pair
in series,

Fasten the lug ends of Connectors, Twin, No.
17 to the vehicle wireless terminals; the red lead

BRIl R e sl mosmases oo

gy
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t6 the positive (<) terminal, and the black lead e
to the negative (—) terminal. Connect the Twin :
17 socket to the 12V plugs on the Supply Unit
and tighten the large screw. Be sure that the
plug is attached as shown in Fig. 1 and not upside
down.

Connect the two terminals of the Charging
set to the vehicle charger terminals, Be sure to
connect the charger (+) to the wiring () termi-
nal and the charger (—) to the wiring (—)
terminal. The charger polarity is shown in Fig.
25. When the start button is first pressed the
meter should show discharge; when the charger
is running and the OUTPUT control is turned
clockwise the meter should show charge.

(d) Join a Microphone and Receiver Headgear as-
sembly No. 1 Canadian to one
of the drop cord sockets. Join
these connectors carefully.

CONNECTING HEADSET.LEADS TO .

DROF LEADS They only fit one way so do b
1. Undalng not abuse them by trying to &
force them together the e
wrong way. See Fig, 12, For
C.W. sending connect the Key
and Plug assembly to the Key
jack on the Sender. Before
turning the Set ON examine
the-fuses in the vehicle wire-
less battery circuit. They
should be between 75 or 100
AMPS. capacity. Fuses are
not necessary to protect the i
Wireless Set so the fuse '
holders may he jumpered |
temporarily if the fuses are
too small. However be sure . }
to make solid low resistance :
connections, When an aerial
has been added, the Set is ready for operation ac- , i
cording to the instructions in Chap. 1V. ‘

e mEsa,
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Fig. 13—Vertical Rediator on Roof of Vehicle.
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If the vehicle switchboard or wiring are in-
adequate omit the instructions in (¢) above and
follow the wiring instructions in Seection 3.4.7.
b. to d.

Fasten the leads in place so that they will

pﬂé be off the floor of the vehicle and cannot he
/ 5 . stepped on, otherwise the insulation will be worn

LAST TWO SECTIONS OF

34" AERIAL, NOT

EXT|

]
i

i off rapidly.

3.3.9 Vertical and Horizontal Aerials 4
Read the complete information in the Working Instruc-
tions in the Bag Aerial Gear.

The Vertical Aerial or the Mast with 4 type “F” rods,
can be supporfed on the vehicle roof as described below.

Before extending any section attach the guys to the
stayplate, and insert antennae rods type F if used.

One man stands on the ground holding section 1 while
another man on the vehicle roof extends the sections, start-
ing with the smallest one, and tightens the collars. When _
the aerial is fully extended, the man on the roof lifts the
aerial up to the roof while two other men guide it with
the guys. The gerial is rested on the base plate vehicle
roof, untii the guys are in place, The aerial is then raised, is
the aerial base inserted, and the guys are finally adjusted. .
Connect the terminal on the bottom aerial section to the ™.
vehicle whip aerial base with Aerial lead No. C6. See
Fig. 13. ) bit

The horizontal aerial can be supported at one end 25
from the 20" Mast attached to the vehicle, and at the other
end from a tree. A couple of guys should be used with
the 20’ mast to support the horizontal aerial. The aerial
can be lowered by lowering sections of the mast. Tend

THIS END OF AERIAL MAY BE SUPPORTED
AN

IT MUST BE ATTAGHED TO

STAY PLATE

DO NOT ATTACH HORIZONTAL
BY A TREE IF ONE |

AERIAL TO PULL=RING —

GROUND SPIKE ONLY, AERIAL
BASE NOT REQUIRED

Fig. 14—Horizontal Aerial Installation for Vehicle Station.

LOOP HORIZONTAL AERIAL THROUGH
INSULATOR TWICE TO TAKE STRAIN

CORD OR WIRE

e N T A R R

3.4 GROUND STATION INSTALLATION
See: Block diagram fig. 16 and fig. 14.

3.4.1 The Tents, Wireless Station
i Choose as flat a pateh of ground as possible, and re- .
member that a spike for the vertical aerial and pegs for i{
guy repes must be driven into the ground. Also remember :
i section 410 on location. If the position is to be at all !
permanent, floor boards are well worth while. The

o o

FOR AERIAL OVER Ii0',0R WHEN
SAG 1S LARGE USE 2 GUYS.

e
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Eg . *ﬁ t‘g . . E’:

W g & pg 2 : dimensions of the tent are given in Table XXI. e
HE o  Ezg g's' When the station must be moved, remember that the ?
SE 8 gfﬁ /‘ 24 . tent should not be packed when wet. If you must do 50, .
§m éﬁ Eé’g ’ gs : unpack it as soon as you can, to allow it to dry out quickly. :
E; gg ‘ , 55 ' 3.4.2 The Wireless Set and Aerial Tuning Coil
25 "= / _ 55 A table strong enough to support the Wireless Set s

‘v .

. c (270 1bs.) is required; the table in the Wireless Vehicie
P 7y o 2 is suitable and is removable, Flace it at one end so that
T — £ the Wireless Set will be parallel to the flaps, preferably
s - facing into the tent.
! 5. 5 Carrying handles have been provided at the two ends
i <7 i G of the carrier, Lift the Set onto the table, If it seems A
" ‘ 3% é that something more than gravity is working on the Set,
E % "é = have courage; it weighs 255 lbs. Do not push the Set or
S ge 2 the table against the canvas. Since the Remote Control
% 4 e _—: Unit will probably be used, leave space at the right hand :
EEue, , B end of the table for it. -
: 82 =88 s 7= Fasten the Aerial Tuning Coil on top of the Set. Hold
F_é gﬂgzgz =% 5 g the coil so that the fasteners can be turned part way into
s ;g@;ﬁ% 24 o < their sockets by hand, then turn the wing heads half a
ﬁ% Edzd E%' J £d K turn using pliers,
%g ’, g:,s a&@ g Connect Leads Aerial No. C6 (which is supplied with .
- £ §§§ §§ > the coil) from the Sender aeria) socket to the nearer of
| 333 G& "g’ the two wing nuts on the Coil. i
.1 K 3.4.3 The P.A. Valve
‘ \ 5 When the Wireless Set js installed for the first time,
g the P.A. Valve must be inserted. Follow the instructions
T in section 3.3.2,
(0 0 : i A 3.4.4 Batteries and Switchboard
ey % o Place the four Batteries Secondary Portable § voit
i za L. 200 A.H. and the Switchboard underneath the table. If at

all possible put them on boards, not on the ground. Turn

: - all the knobs on the Switchboard to OFF, E

P el 4 345 Vertical and Horizontal Aerials |
5'& 24 Read the complete information in the Working Instruc- ]
e wdl tion in the Bags, Aerial Gear I
Eég 2 ] Erect the Vertical Aerial close to the Wireless Set end e
qu ] ’ of the tent. Leads, Aerial No. 5 must reach from the Coil, -
<2E gg Aerial tuning No. 24 to the terminal on the Aerial. (Use E

it
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— LEADS AER!AL N 5. 53 )
Lead~In me Honzorﬂal > ANTENNAE VERTICAL
. 534' STEEL Mk .
gy
Use Terminat On Aeriai, b
Not On Base.
WIRELE_SS SnET | \ ~LEAD COUNTERPOISE WIRELESS REMOTE CONTROL WNIT .
- Canodion N 52? D) N° 2 Mk IY Spreod 16 Leods N° 1 (Conadian) .
o] Full Length &
2 .« Spoce  Evenly.

80@@ b§-_

N “
Q J @ LIRS B :

/
W

e

L

“_COMNECTORS TWIN N°I7. s
CONNECTORS smcu? 7 CONNECTORS SINGLE N° C3. CONTROL  LINE. 4 ‘
Red. EXCHANGE LINE. :
% — BATTERIES, SECONDARY, = 2~ "Red = -
. BATTERIES, SECONDARY, PORT 6V, 200 AM. o ’
R- Yt PORT 6V, 200 AM. Fg=x 2 i K
\Q ‘5— Red: "
N SWITCHBOARD GHARGING
¥ »~ N CS.
N
¥ NECTORS _SINGLE o RECEIVERS, HEADGEAR
7N 23, @ l@ o _ . M.C. Mk 1
-0 t
& t oi 2e —o AN
THARCING SETS,500WATT,MK.LCANADIAN |5 +o | Red. “\CONNECTORS SINGLE N° 23 :
One Wil Usudlly Be Enough To Maintain A ol '
The Eguipment. The Other Would Then Ny Black
Ba Kept As A Spora. Red Black

CONNECTORS TWIN N° 53

MIGROPHONE S
HAND N°C3,

Fig. 16—Ground Installation Block Diagram.
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the terminal on the Aerial, not the one on the Base)) Clear
a space for the Spike and Base so that grass or snow will
not foul the aerial base, Keep the Base clean and dry.
Drive the spike in straight—don't try to pull the Aerial
straight with the guys when the spike is at a jaunty angle.
The Aerial can be erected by one man if the ground is not
unusually soft. Place the Base on the Spike and the col-
lapsed Aerial on the Base, Attach the guy snaps to the
stay plate. Raise each section of the Aerial starting with
the smallest and tighten the collars. Be sure to extend
each section fully, When the Aerial has been extended,
anchor the guys.

The Horizontal "Aerial can be supported at one end
from the stay plate on the Vertical Aerial, and at the other
end from the 20’ Mast or from a tree. In order to change
frequency it will be necessary occasionally to lower the
Aerial and open or close the jumpers. When the Mast is
used, it is easy to lower a couple of sections. When the
support is a tree, a rope or wire attached to the insulator

can be anchored on the tree a few feet above the ground.
See Fig, 15.

3.4.6 The Charging Sets 300 watt Mk. I Canadian

Join the exhaust pipe to the Charging Set and put
both outside the tent where the exhaust fumes can do no
harm and where the noise will be less objectionable. When
the Charging Set is not being operated, and particularly
at night, put the canvas cover over it and bring it into the
tent to reduce moisture condensation, -

3.4.7 The counterpoises and connections
(a) Two Leads counterpoise No. 2 Mk. IV are provided
and both must be used. Spread them out equally
spaced, flat on the ground, so that the sixteen
leads radiate from the Vertical Aerial like spokes
from the hub of a wheel. Extend each lead to its
full length and then tramp the bakelite cup into
the ground or snow. When the snow is deep and
soft the leads should be tramped down into it as
deep as possible. Connect the lug ends of hoth

Counterpoises to the ground terminal on the right

hand side of the Carrier.

o= I S e TR - b T BT B o P
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(b) Charging Set—Attach ‘one end of Connectors,

Twin No. 53 to the terminals of the Charging Set,
Connect the red lead to the (4) terminal and
black lead to the (—) terminai. Attach the other
end of the Connectors to the two switchboard
terminals marked CHARGER NO. 1. Connect the
red lead to the (4) terminal and the black to
the {—) terminal,

(¢) Rattery—Attach the four Connectors, Single No.

23 to the two pairs of terminals on the Switch-
board marked BATT. NO. 1 and BATT. NO. 2.
Turn all the switches OFF.

Separate the four batteries into two pairs. One
pair is Battery No. 1, the other pair is Batte'ry
No. 2. Connect the two Batteries No. 1 in series
with a Connector, Single No. 3 and the two Bat-

teries No. 2 in series with the other Connectors, .

Single, No. 3.

Join the two leads from the BATT. NO. 1
terminals of the Switchboard to the terminals of
Battery No. 1. Join the two leads from the BATT.

~ No. 2 terminals of the Switchboard to the termi-

nals of Battery No. 2. Be careful to join the lead
from the (4) terminal of the Switchboard to the
{+4) terminal of the battery, and the lead from
the (—) terminal of the Switchboard to the (—)
negative terminal of the battery in each case.
These leads are heavy and not easy to handle. It
is important to make the connections to the bat-
tery terminals secure and positive,

Tighten with pliers all the Switchboard con-
nections.

(d} Wireless Set—Attach the lugs of Connectors,

Twin, No. 17 to the 12V QUTPUT terminals of the
Switchboard. Connect the red lead to the (+)
terminal and the black lead to the (—) terminal.
Attach the socket of Connectors, Twin, No. 17 to
the 12 VOLTS plugs on the Wireless Set and
tighten the bolt. :

{e) Aerial Lead—Conneet the lead from either the

Vertical Aerial or the Horizontal Aerial to the

&
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socket on the Coil Aerial Tuning No. 2A.

f) Accessories—Join a Microphone and Receivers
Headgear Assembly No. 1 Canadian fo one of the
drop cord sockets, and for C.W. sending, connect
the Key and Plug Assembly No. C9 to the KEY
jack on the Sender. -

The Set iz now ready for operation according
to the instructions in Chapter IV,

Reference is not made here to connections for
the Remote Control Unit because complete ine
structions for remote operation are combined in
Chapter V.

5
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CHAPTER 1V )
OPERATING INSTRUCTIONS

41 TO THE OPERATOR

This is your equipment. Know it. Read Chapters I
and IT thoroughly, and study this one. Practice the opera- i
tion of each control, reading the instructions, until you
know both perfectly. Learn to operate the Set quickly and
confidently, to obtain the best performance that it is cap- -
able of, without reference to this book. That is your part
in the war while*you are the Wireless Operator.
. This whole equipment is well designed and well built.
i Don’t abuse it. Maintain it in faultless condition and report F :
; any trouble when it occurs. Upon its performance may o
depend your life and the lives of many others.

e pe——

o g

42 PRELIMINARY :
Before turning the Set ON check over the complete :
equipment. If time is short do it briefly,—but do it. Check b
the aerial, the connections to the aerial and to the Wireless B
Set, (Receiver aerial lead, ground lead, headphones, key,
{ aerial tuning coil), the connections te the batteries, to the
charging panel, and the charger. Make sure that all these
are properly connected and are secure. After the Set has
, been turned on, check the Receiver meter readings, and
Ay he Crystal Calibrator (section 4.5.2) and after the Sender _
-1 ' has been tuned and loaded, check the Sender meter readings. i
You sheuld know at all times:
(2) that all connections are correct and secure. (Check
- with Chapter ITY)
g‘ (b} The condition of the batteries. (Section 4.12).
{¢) The amount of petrol and oil in the Charging Set
and the amount available. {(Section 4.12.2).
(d) The length of aerial in use.
(e) That Receiver and Sender meter readings are right.
(Section 6.4). You need check the Sender read-
. ings at one frequency only.
{ (f) The frequencies at which the red and blue flicks
; are set.

e B i e T

E 1§ the Aeriol is Mear or Touching a

Power Wire Do Mot Reach up and

‘%i Remove it or Step QOut of the Vehicle.
et
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i (g) The Calibrator test is satisfactory. (Section 4.5.2).

y 43 THE SUPPLY UNIT CONTROLS
J ON-OFF: This is the Master Switch which furns the
complete Wireless Set on and off. Before putting
it to ON, put the NET switch OFF and SEND-
RECEIVE switch to REC. When it is ON the
Receiver Pilot light is bright.
SENDER-HEATERS: When the ON-OFF Switch is
ON, this switch controls the Sender voltage supply.
The valve heaters, fans, relays, and dynamotors
cannot operate when this switch is OFF—only the
Receiver and its Vibrator Unit. When this switch
ig ON, voltage is applied to the Sender, and the
pilot light marked SENDER HEATERS is bright.
i Power is also available then for the dynamotors,
(' fans, and relays which are controlled by other
switches,
SEND-REC: This switch puts either the Sender or
. the Receiver inte operation; when one is opera-
| ting the other is not. It is used for M.C.W. and
: C.W. On R.T, Send-Receive switching is per-
;{ . formed automatically by the Microphone pressel © -
switch, the SEND-REC, switch being left at REC. 7
Keep this switch at REC. until you understand
' section 4.8.
£ NET-OFF: The Sender and the Receiver cannot be
" operated at the same time. In the NET position
this switch turns on the Sender M.O. while the
Set is on Receive, and makes possible tuning the
Sender M.0. exactly to the Receiver frequency.
When the Sender FREQUENCY dial is tuned
close to the Receiver frequency, an audie output
is heard in the Receiver. They are on the same
frequency when the M.O. is tuned to zero beat.
Similarly the Receiver can be netted to the Sender
. v by turning the Receiver FREQUENCY dial until
Al i - a note is heard and zero beat is reached.
i % \ ‘ A i ! REC. H.T- This is a fuse in the input circuit of the
b P %l . { Receiver - Vibrator unit. If it burns out the
i ST T %ﬁ-ﬁ% ’ ' Receiver will be dead.
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18 Receiver—Front View
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WARNING: Keep the SEND-REC. switch at REC.

until you have studied the Sender Tuning and
Loading in Sections 4.7 and 4.8,

DROP CORDS: These sockets are for connection to

Microphone and Headgear Assembly No. 1 Cana-
dian which are supplied with the Set. Two head-
gear assemblies may be plugged in at the same
time with only a slight reduction in volume. The
clip on the headgear cord should be fastened to
your tunic. It will remove the weight of the
microphone and cord from vour head.
Microphone and Receivers Headgear Assem-
blies No. 1 can also be attached to these sockets.

44 THE RECEIVER CONTROLS
BAND: This switch selects the frequeney band on

which the Receiver will operate. The range at
each position is marked on the panel.

MODE OF OPER: This switch provides the choice

of reception of R.T., M.C.W., or C.W. Signals,

There are two R.T. and two C.W. positions.
The former are used for both R.T. and M.C.W.
reception. The latter only for C.W. Al types of
signal can often be located more easily on C.W.
than on R.T.

The AUTO position will normally be used on
R.T. There is little fading of signals and most
stations appear to have about the same strength.
It iz particularly useful when communicating
with several stations, (either on R.T. or Cw.)y
because the GAIN controls will not require much
readjustment. Set the R.F. GAIN at maximum
and use the A.F, GAIN for volume control when-
ever the AUTO position is used. _

The MAN. position provides greater volume
and slightly more sensitivity than the AUTO
position. Signals from various stations will have
widely different strengths and some will fade.
However C.W. signals may be more stable. The
MAN. position must be used for break-in opera-
tion. Whenever the MAN. position is used, set

.
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the A.F. GAIN control at maximum and use the

R.F. GAIN for volume control, You must be

careful when using the MAN. position not to set

the R.F. GAIN too high, or the signal will be dis-

torted. You are least likely to do so when the
- AF. GAIN is at maximum.

FREQUENCY: This is the tuning dial on which ‘all
three bands are calibrated. It is equipped with
the flick mechanism described in Section 2.11 and
a two speed slow motion drive. There are two
knobs, the larger for coarse movements, 1_;he
smaller for accurate tuning. They provide tuning
at two speeds, slow and very slow. .

FREQUENCY ADJ.: This knob is also a tuning
control. It has a range of only a few Ke above
and below whatever frequency the main tuning
dial has selected. The = signs show the directions
of rotation to raise or lower the frequency. If
any drift of carrier frequency or of the Receiver
oceurs, it can be corrected with the FREQ. ADI.
knob without altering the flick position. It is
particularly useful when several stations on a net
differ slightly in frequency. Each can be tuned
in accurately by a twist of the FREQ. ADJ. knob,
It is also useful when searching near the Recei'ver
frequency at high frequencies, because it provides
finer tuning than the main dial. The range of
the FREQ. ADJ. increases with frequency. There
is a detent at the zero position and the knob
should be at this position when the FREQU_ENCY
dial is being used-—particularly when netiing, or
when on SHARP selectivity.

HET. TONE: This control is used to vary the pitch
of the audio note which is heard when listening
to C.W. signals. When 2 signal has bet.en ‘_cuned
in properly the dot (®) on the panel indicates
approximately the zero beat position. The same
note can be obtained by turning the control in
either direction from the centre position, but an
intexfering signal may be much weaker on one
gide than on the other. Often the piteh of the
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desired signal can be adjusted to a value at which
the note of an interfering signal is either very low
or very high and therefore less objectionable.
When netting or when tuning to a C.W.
signal this control must be at the centre position.
A.F. GAIN: This Control is used to adjust the volume
of the Receiver when operating on AUTO. For
MAN. operation it should be left at maximum.
H.F. GAIN: This contrel is used to adjust the gain
of the Receiver. For AUTO operation it should be
left at maximum unless the distance between
stations is so small that the quality is poor. For
MAN. operation it should be used as a2 volume
control with the A.F, GAIN at maximum.
SELECTIVITY: This switch will normally be used -
at FLAT on R.T. and SHARP on C.W. An inter- .
fering signal a few Kc away from the desired
signal will be much weaker when the switeh is
at SHARP than at FLAT, and the background :
noise is lower. However on R.T. the reduction in e
guality offsets most of this gain, so that it wili ‘
be used mostly on C.W. The sensitivity is -
slightly higher on FLAT. Always use the SHARP .
position when operating the Calibrator, using the
tuning meter, or netting; use the FLAT position
when searching for signals, or listening to R.T.
Signals.
METER SW.: By means of this switch the Receiver
meter is used for several purposes.
At L.T. and HT. it measures the Receiver
Supply voltages; at the eight positions from V1A
to V1H it tests Receiver valves (Table XIII) ; and
at the TUNE position it is used as a tuning meter.
In the latter position correct tuning is indieated ‘
by a dip-of the needle to a low value. This must
be done with the R.F. GAIN turned well up, with
the SELECTIVITY switch at SHARP, and with
the Mode of Operation Switch at AUTO. It is
required principally on very strong signals, and -
will be used to tune the Receiver accurately when
the sets are close. When the Remote Receiver is
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operated from an A.C. power source, the LT posi-
tion is inoperative.

When the switch is at SENDER the meter
indicates that function which is chosen by the
Sender meter switch.

C.W. NOTE FILTER: This filter is used on C.W. only,
to reduce moise and interference, It is very ef-
fective and the operating skill that it requires is
abundantly repaid. When it is switched in, all
audio notes ahove and below 1000 cycles are
greatly reduced in volume, To use it turn the
HET. TONE to the dot, tune to the zerc beat of
the desired signal, and switch the C.W. NOTE
FILTER to IN. The noise will become much
weaker. Now turn the HET. TONE slowly in
either direction until a pitch is reached at which
the signal can be heard clearly above the noise
or interference. With a little practice the pitch
at which this occurs can be recognized by its rather
unusual note. When two stations interfere badly,
often the desired signal can be received fairly
clearly with the filter in by carefully adjusting
the HET. TONE Control until the one signal is
loud and the other is faint, The signal will
probably be better on one side of the HET. TONE
dot than on the other.

NOISE LIMITER: This is a simple in and out device
which reduces the interference caused by some
types of noise. When there is noise of the “olick”
type, such as interference from gasoline engines
or Charging Sets, the signal will be much clearer
with the switch at IN. Since the gain of the set
is lower when the switch is IN, it will be most
effective on fairly strong signals. It can be used
on R.T. and C.W. but, unlike the C.W. NOTE
FILTER, is effective only on certain types of noise.

‘5‘:‘ SPEAKER PHONES: This switeh feeds the Receiver

i output to either the phones jacks or to the loud-

speaker. In both cases when the Set is on Re-
ceive, the output is also connected to the phones
which are joined to the drop cords. On Send the
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sidetone signal is connected to these phones. Use
the phones when you are listening to weak signals.

PHONES: This jack is provided so that Headphones
MC MK. I or any other low impedance phones can
be used with the Receiver. This is essential for
the Remote Receiver operation, or in case the Set
Receiver is operated out of the Carrier. No side-
tone is heard in these phones.

FREQ. CHECK: This switch is used to turn the
calibrator on and to select the interval between
frequency markers to be 1000, 100, or 10 ke. Its
use is described fully in Section 4.5.1.

45 RECEIVER TUNING

WARNING: Before turning the Set ON, put the NET
Switch OFF, and the SEND-REC. switch t¢ REC.

First, turn the main switch ON. If you intend to use
the Sender, put the SENDER HEATERS switeh up. Now
wait calmly for 30 seconds while the valves become warm.
(See WATCH on Receiver.)

When hunting for a station choose mztlally the follow-
ing control positions:

(i) MAN. on R.T. or C.W.

(ii) FREQ, ADJ.: Zero

(iiil) HET. TONE: dot

{iv) A.F. GAIN: maximum

(v) SELECTIVITY: FLAT for R.T.

SHARP for C.W.

{vi) METER SW.: TUNE

{vii) NOISE LIMITER: QUT
(viii} NOTE FILTER: QUT

{ix) PHONES

(a) Turn the BAND switch to the position which in-
cludes the frequeney you want.

(b) Use the R.F. GAIN for volume control.

(¢) If you know roughly the frequency of the signal
that you seek, search on each side of the corres-
ponding dial mark and tune slowly. Tune very
slowly at the high frequencies.

If you know the exact frequency of the signal
you want, use the Calibrator.
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- {d) When the signal has been found readjust the
controls as deseribed above in Section 4.4.

4£.5.1 To use the Crystal Calibrator (Black gadget upper
left hand corner)

You can’tune the Receiver accurately to any frejuency
by using the Calibrator. It is a very clever device so you
should practice using it until you are expert. When prop-.
erly used it will give you the correct frequency, speedily
and absolutely reliably.

The operation is described by giving an example at
4.43 me. It is assumed that you want to set the flick. If
not, just leave the lever at TUNE.,

How to do it at 4.43 Me,

(a) Remove the lead from the Receiver AERIAL

terminal.

{b) Turn the FREQ. CHECK to 1000. {(The light
should come on) Allow about one minute for
the valves to become warm.

MODE OF OPER, to C.W. AUTO
FREQ. ADJ. to ZERO
HET. TONE to DOT
AF, GAIN to maximum
SELECTIVITY to SHARP
BAND switch to proper frequency band.
(Band 2, 3.5-8 M.C. in this example)
NOQISE LIMITER and NOTE FILTER
switches QUT
SPEAKER-PHONES to PHONES
{¢) Engage the flick; turn the lever to SET; loogen
. the corresponding two screws 14 turn.
(d) Turn the FREQUENCY dial (hereafter called
“ “the dial”) across the band; pips will be heard at
the 4, 5, 6 marks etc. Tune to zero beat at the
4 Mec. pip. .

(e) Turn the FREQ. CHECK switch to 100. The pip
will still be heard but will not be at zero beat.
Tune to zero beat.

(f) Turn the dial slowly toward the 4.4 mc. mark. A
pip will be heard near every dial mark. (Also
between marks on band 3). Count the zero beat
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-.points omitting the one at 4.00 Me. They ocecur ex-
actly at 4.10, 4.20, 4.30 Mc. etc. Tune to the 4th one.
(g) Turn the FREQ. CHECK to 10. You wil still
be at zero beat of the 4.40 me. pip. Turn the dial
by the smaller knob toward the 4.45 mc. mark.
As it is turned, pips will be heard at 4.41; 4.42
me. ete. Count the zero beat positions omitting
the one at 4.40 me. and tune the third one. Turn
the R.F. GAIN until the volume is low and re-
adjust the dial if necessary.
(h) The Receiver is now tuned to 4.43 mec. and the
flick screws may be tightened. (By Hand)
(i} Rotate the dial out of the flick and then back.
The signal should be near zero beat. If necessary
a small correction can be made with the FREQ.
ADJ. knob. Correction should not usually be
necessary except at the highest frequencies.
If the frequency had been 4.46, you would
have tuned fo the 5th zero beat, 4.50 me. at step
(f), and then would have counted back four zero
beat points to 4.46 me. in step (g).

* (j) Turn the Calibrator OFF, replace the aerial lead,

and adjust the controls for Receiver operation.
NOTES:
(i) When eounting pips you actually count the zero
beat positions.
(ii) The pip from which you start is always the
“zero” pip and is not counted; the mnext pip is
the first. e.g. start at 2.30, the next is 2.31;
or start at 14.00 the next is 14.10 or start at
14.30 the next is 14.31 efc.
(iii) The pips are close together and are sharp on band
8. Tune carefully.
(iv) It is very unlikely that any interfering signal
will be heard and be mistaken for a pip unless
the aerial lead is left connected to the Receiver,

However by switching the Calibrator OFF -

momentarily you can identify a note as a cali-
brator pip or a signal.

4.5.2 Calibrator Test for Proper Operation

The following test should be performed before opera-
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tions, during weekly maintenance, and after a Calibrator
valve has been changed. It will show definitely whether
the frequency interval between 10 XKc. pips is exactly 10 i
Ks. The intervals between 100 Ke. or 1000 ke. pips will i
always be correct. and need not be checked.
} Proceed as. follows:

i i st s e T ——— : (a) Same ag"4.5.1 (a)

1
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(b} Same a¥4.5.1 (b)

{(c) Tune the dial to the zero beat at the 2 me. pip.
Tt will be found near the 2 me. mark on the dial.

(d) Turn the FREQ. CHECK switch to 100. The pip
will still be heard although not at zero beat.
Tune to zerc beat.

(e) Turn the switch to 10. You will still be tuned
to the zero beat of the 2.00 me. pip.

RENESES P S
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z . (f) Turn the dial slowly toward 2.1 me. counting the .

> é zero beat points. The one at 2.00 mc. is not :

= “, counted of course. Stop at the tenth pip, just i

2 }; off the zero beat point so that a note can be heard. Pt
: (f) Turn the switch to 100. If the pip is still heard A

5 i the Calibrator is operating properly and the fre- R

= W quency interval between any two adjacent 10 ke

v P pips is exactly 10 ke. If the 100 ke. pip can be .-

o N “heard only when the dial is stopped at the ninth

. or eleventh pip, an adjustment must be made. See

e i © B Section 6.2.1.
0 o fﬁ“‘*“ 46 THE SENDER CONTROLS

) g@{ T R First, be sure that the NET switch is OFF and that
i SR o SEND-REC. switch is at REC.

b N 3 i J Put the main switch ON and the SENDER HEATERS
I = — S \1 ' 3 ©  gswitch up. While it warms up we can chat about the
1l o s controls.
ik The BAND switch, and the FREQUENCY dial “tune”

iii Lk the Sender, The settings of these two controls determine
il T q’ the frequency of your signals. The dial is marked with ;

] / o ¥ FaEd three scales, one for each band, and has the flick device. :
i : o The markings are a guide only; accurate tuning must be .
‘_'ji.ﬁ . done according to the procedure described in 4.7. The é '
h i dial has two knobs, the larger one for coarse rapid move- !
i p ments, the smaller for accurate slow tuning. i
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The P.A. TUNE, the LP.A. on band 3, the P.A. LOAD-

"ING, and at some frequencies the AERIAL TUNING must

be adjusted so that the'Sender delivers maximum power

to the aerial. This is called “loading” the Sender. The

I.P.A. and the P.A, TUNE dials have flicks and are cali-

brated to show the starting positions for tuning. The

LP.A. is used only on band 3.

The P.A, LOADING and the AERIAL TUNING knobs
are not calibrated. They have counters so that their posi-
tions can be noted and jotted down on the little log tablets;
small eranks are built into the knobs for quick tuning and
there are locks to prevent them from turning during vibra-
tion.

MODE OF QPER.: This switch is used to select any one
of the types of Transmission, namely R.T., M.C.W,,
C.W., M.C.W. break-in, or C.W. break-in, Netting
will be done on R.T., output loading on MCW for H.P.
and C.W. for M.P., regardless of the type of trans-
mission which you intend to use. Tuning and loading
are the same for all modes of operation; when output
loading is completed the switch is turned to the type
of transmission that is desired.

HIGH-LOW-MED.: This switch controls the level of

power output. Having chosen HIGH or MED. depend-

jng on the range, tuning will be done in that position-~
never in LOW. When communication is good the
switech can be put at LOW to reduce battery drain
and to reduce the area over which signals from the

Set can be heard—but do not alter the settings of the

tuning or loading controls.

The HIGH and LOW positions wiil probably be
used most frequently. If you switch from MED. to
HIGH or from HIGH to MED. you must reload. That
is not true from HIGH to LOW, or from MED., to LOW.

A lock below the switch can be used to prevent the
use of HIGH power. Keys are provided with the sets;
all locks and keys are the same.

METER SWITCH: This switch connecis the meter to vari-

ous parts of the Sender cireuit for testing voltages

and valves (Table XII} and for tuning guidance. It is

T
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connected to the meter only when the Receiver switch

is at SENDER. '

In order to load the Sender, some indication of power
in the zerial is necessary. This function is fulfilled by the
meter when the Sender switch is at AER CUR.

The reading depends upon the Aerial Current, but
sinee the sensitivity changes with frequency, and the
current changes with type of aerial and frequency, the
readings for different aerials and frequencies are not in
proportion to the power output. For example, the readings
are very low when using horizontal aerials, which radiate
most efficiently. Over -part of the frequency range the
readings are so small that the P.A. Plate current must be
used ag the tuning indicator. These frequency ranges are
listed in the tuning chart Fig. 21. If the temperature
drops below 15°F the rectifier unit fails and the AER CUR
readings will be very low. Then the P.A. plate current
must be the tuning guide.

A.E, METER SENS. This switch controls the sensi-
tivity of the meter and is used during leading to keep the
needle on scale. The most sensitive position is 5 and the

least sensitive is 1. Loading will always be started with

the switch at 5.

The switch should be at 1 or 2 when sending MCW or .

CW to reduce the rapid shock to the meter movement which

occurs during keying.

XTAL1-MO-XTALZ2: This switch is on the Sender Chassis
and can be reached through the panel door. It selects
MO or crystal control of frequency. XTAL1 is the
rear position, MO the center, and XTALZ2 the front
position.

KEY: This jack with the identifying bakelite guard is
for the W.T, key. (Key and Plug Assembly No. C8)

MIC: A microphone Hand No. C3 or No. 3 can be used if

necessary, by simply plugging it into this jack. Send- .

Receive switching must be performed then by the
panel switch as well as pressing the microphone pressel
switch. The Sender output is the same but the quality
is poorer than it i3 when the proper microphone is used.
This microphone should be held in a verticai or nearly
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vertical position,
is very low.

When it is horizontsl the output

+

1 4,7 SENDER TUNING

The frequency chosen for the Sender will usually be
’ the same as the Receiver frequeney. Then this Set and
i the set with which it is communicating will ocecupy only
one channel.

1 When the Sender is operated with M.O. frequency
,|! control, the following netting procedure will be followed:
} (a) Tune the Receiver accurately to a given frequency
ﬂ‘ by Crystal Calibrator.
é

{b) Net the Sender to the Receiver so that both the
Sender and the Receiver are tuned to the assigned
frequency.

This process can be used to fix the Sender frequency

i even when the Receiver is going to be used at ancther
i frequency for duplex operation. In that case the Receiver
and Sender are tuned to the Sender frequency as just de-
scribed, and then the Receiver is tuned to the second fre-
quency by the Crystal Calibrator.

i
%E
l,
Sl Of course when it is necessary to fune the Receiver
zl

.and the Sender to the frequency of some other set which
is on the air and can be heard, the Receiver can be tuned
» to that signal instead of to the Calibratoer in para. (a). If
”Wﬁd the Sets are close so that the signal is very strong tune
E b the Receiver by meter.
' When the Sender is operated with Crystal Control the
following tuning procedure will be followed.
i {(a) Tune the Sender as described for crystal operation.
% (b) Net the Receiver to the Sender frequency.
or
H For duplex operation, tune the Receiver to the
H

other frequency by Crystal Calibrator, or directly
to the other station.

| 4,7.1 Netting The Sender to the Receiver (MO)
(i) Set the controls as follows:

v
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Supply Unit: SEND-REC. ......... REC.
;2 ON-OFF: ........... ON
SENDER HEATERS—)SENDER
QFF: ............ HEATERS
NET—QFF .......... NET
Receiver: . REC. MODE OF OPER. C.W. AUTO
HET. TONE ........ bOT
* FREQ. ADJ. ......... Exactly where
it was when
vou finished
tuning the Re-
ceiver.
AF. GAIN .......... Maximum
SELECTIVITY ...... SHARP

LEAD AERIAL NO.C7 Remove from
Receiver Ter-

minal.
Sender: BAND ..........vot. To include
‘ required fre-
quency.

Same as Re-
. ceiver Band.
MODE OF OPER. .... R.T. L

(ii) Turn the Sender Frequency dial until the Aor B
flick engages; turn the lever to SET; loosen the
A or B flick screws 14 turn.

({ii) Tune the Sender FREQUENCY through the
region about the dial mark which corresponds
to the Receiver frequency until a loud C.W. note
is heard. -

(iv) Turn the R.F. GAIN down until the volume is
low and tune to zero beat. Do not secure the
flick screws until the Sender has been loaded.

~ (Section 4.8)

(v) After the Sender has been loaded, check the’
netting and tune exaectly to zero beat. Tighten
the flick screws and put the lever to FLICK.

(vi) Turn the dial out of the flick and return to be
sure that the MO is still close to zero beat.

A TR T~ g
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Fig. 20—Coil Aerial Tuning No. 2A
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4.7.2 Sender Crystal Control

(i) Put the SEND-REC. switch to REC. and the ON-
-OFF switch OFF.

(ii) Open the fan door and turn the erystal to XTALL
or XTAL2 as required. This is a good time to
see if there really is a crystal in the socket
which you have chosen.

(iii} On bands 1 and 2 turn the METER SWITCH to
PA GR; on band 8 to V5C GR.

(iv) Turn the BAND switch to the position which
includes the required frequency.

(v) Put the MODE OF OPERATION switch to R.T.

(vi) Put the SEND-REC. switch to SEND.

(vii) Tune the FREQUENCY dial, in the region of the
desired frequency, for maximum meter reading
and tighten the flick screws. This is not as
critical an adjustment as the Receiver tuning.

4.7.3 Netting the Receiver to the Sender (XTAL or M.O.)
Exactly as 4.7.1, except that:
(i) The Receiver BAND switch is turned to the same
position as the Sender BAND switch.
(ii} FREQ. ADJ. turned to ZERO.

(iii) The Receiver FREQUENCY dial is tuned instead

of the Sender dial.

48 .SENDER LOADING

There are two leading procedures, one performed when
the Aerial Tuning Coil is used, the other when it is not.
The freguencies at which the coil should or should not be
used are all listed in Fig. 21 and on the tuning chart.

4.8.1 With the Ceil Aerial Tuning No. 2A
(i) Set the Controls initially as follows:

SEND-REC. .........: REC.

ON-QFF . .... fviii...: ON

SENDER HEATERS-

OFF ................: SENDER HEATERS
IPA. ...............;: ON band 3 only, to same dial

m
g e . A S ST ]

o N AL L AN a2
T T et

e e —




78

PA. TUNE ..........: : Same dial mark as FRE-
QUENCY.

P.A. LOADING ..... ‘1 Zero (Right hand knob for
bands 1 & 2; left hand knob
for band 3.)

AERIAL TUNING ....: Near 0000

MED-LOW-HIGH .....:; HIGH or MED,

MODE OF OPERATION: M.CW. on High: CW. on
MED.

Receiver METER SW..: SENDER
AE, METER SENS ...: b

KEY .....ciiinvann, : Plugged into jack and held
down.
SEND-REC. ..........: SEND

WARNING: The P.A. Plate Current (PA PL) must
never exceed 200 MA. There is a red line on the
scale at this point. If the needle is past it when
you start tuning, turn the P.A. TUNE quickly
until the needle dips.

On MED. power tune on C.W. On HIGH power
tune on MCW.

(11) On band 3 only, put METER SWITCH to PA
GR and tune LP.A, for maximum meter reading,
Tighten the flick screws and turn the lever to
flick.

(iii) Put METER SWITCH to PA PL and tune the
PA TUNE for minimum meter reading.

(iv) Turn the PA LOADING to the following starting
figure:

When using the low frequency half of the PA
TUNE dial:
40 on band 1
20 © 0« 2
. 0 i 111 3
When using the high frequency half of the PA
TUNE dial:
(’ ‘ 410 on band 1
L 390 i i 2
0 (13 44 3

{(v) Put METER SWITCH to AEE CUR and tune

the AERIAL TUNING for maximum meter

[ [
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reading. Turn the AE. METER SENS. lower
when the meter needle approaches full scale.
(vi) Turn the P.A. LOADING knob for maximum
meter reading.
(vii) Retune if necessary the AERIAL TUNING for
maximum meter reading.
(viii) Check for correct loading as follows:
A—METER SWITCH to PA PL: The meter reading
should be between 90 and 130 on HIGH power MCW, or
between 45 and 70 on MED. power C.W. The actual value
will vary slightly with frequency and appreciably with
voltage. Return the switch to AER. CUR.
B—Turn MODE OF OPERATION switch from M.C.W.
to R.T. and back. The meter reading should drop te 3/4
or 2/3 of the M.C.W. value.
C—Rock the PA TUNE dial slightly about its setting.

It should be set for peak reading on the meter. Tighten
the fliek screws,

D—If you operate the Set on C.W., check the PA PL
with C.W. key down, it should not be greater than 200.
(Red Line.) If it is too great reduce the PA LOADING
slightly and retune the AERTAL TUNING.

If tests, A, B, or C should fail, put the SEND-REC. .

switch to REC. and start over again.

~ 4.8.2 Without the Coil Aerial Tuning No. 2A

Important When the coil is not being used it must
be disconnected, and the aerial must be connected directly
to the Sender. Do not attempt to leave the coil connected
even though it is set at zero. See fig. 11.

(i), (i), {iii) exactly as described 4.8.1.

(iv} Putthe METER SWITCH to AER CUR and tune
as follows:

Notice the meter reading.

Increase the PA LOADING setting until a meter
reading is obtained; retune the PA TUNE dial for maxi-
mum meter reading.

This maximum will be greater than the initial reading.

(v) Repeat (iv). This maximum should be greater
still than the last. Continue this successive adjustment
of the PA LOADING arnd PA TUNE until the maximum
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reading does not increase further and begins to drop.
That is the correctly loaded condition.

(vi) Make tests A, B,:C, D, given in 4.8.1 (viii) but
in D retune the PA TUNE instead of the AERIAL TUNING.

NOTE: The Calibration of the PA TUNE dial for
each hand is divided into a low frequency section and a
high frequency section. When the Sender frequently is
near the high end of the lower frequency section, occasion-

ally you will find that the procedure in (v) above leads

to the stop on the dial before a peak is reached. In such
cases return the PA LOADING to zero and the METER
SWITCH to PA PL, rotate the PA TUNE clockwise nearly
a complete revolution until the minimum reading is found
and continue loading as in (iv) and (v).

(e.g. This may occur between 10 and 11 MC with an
&’ V aerial and near 5.5 MC with the 34’ vertieal.)

When the Sender frequency is near the high freguency
end of the high frequency half of the dial, the same diffi-
culty may occur on band 2. In such cases between 7 and 8
MC change to band 3 and start to load again., (e.g.) this
may occur with a 16’V aerial and the 75 horizontal aerial.

When using the Horizontal aerial between 3.5 and 4
MC on band 1, the Sender may not be fully loaded although
the PA LOADING is at maximum. If so change to band
2. In general where the bands overlap 3.5-4 MC, and 7-8
MG use band 2 from 3.5-4 and band 3 from 7 to 8, if there
is difficulty in loading.

4.8.3 Tuning by Plate Current ¢(Without Coil Aerial Tuning
No. 24)

When using the horizontal aerial at certain frequencies,
and when using the 34’ vertical near 11 M.C. the AER.
CUR. reading is too low to be used as a loading indicator.
The frequencies at which this occurs are listed in Fig. 21
and-the tuning chart; for these cases the following method
should be followed: '

(i), (ii), (ii) exactly as in 4.8.1

" (iv) Leave the switch at PA PL. Increase the setting
of ‘the PA .LOADING KNOB and then retune the PA
TUNE dial for minimum meter reading.

(v) Repeat (iv) in successive steps until the dip in
meter reading caused by tuning the PA TUNE is small,
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That is the correctly loaded condition. Do not continue
until the position of the PA TUNE has no effect on the
meter reading, or the Sender will be over ipaded. The
final reading should be within the values given for test A.

(vi) Make tests A,B,C,D of para. 4.8.1 (vii), but in
D retune the PA'TUNE instead of the AERIAL TUNING.

The notes at the end of section 4.8.2 also apply here.

49 GUIDANCE, WARNINGS, AND GOOD OPERATING

4.9.1 Difficulties and Errors

When operating a complex equipment such as this,
the operator is sometimes baffled by the inconsiderate
lack of performance of the Set when some step in the pro-
cedure has been overlooked. A few of the more prominent
possibilities are listed here as suggestions:

(i) Low value of PA PL: Can occur on bands 1 and
2 if you are using the high frequency half of the PA TUNE
dial but have started the PA LOADING at the 40 or 20
instead of 410 or 39%0. In that case increase the PA
LOADING until a second peak is found and finish loading.

(ii) Unable to load the Sender: Aerial lead discon-

nected. Coil used or not used at a certain frequency. .

Check with chart.

MED-LOW-HIGH switch™at LOW

Wrong PA LOADING dial used

Wrong PA LOADING starting point.

Key up or not plugged in.

IPA not tuned on band 3.

Aerial less than 8 e.g. a 4’ single or none at all.

SEND-REC. switch at REC.

(iii) Sender AER. CUR. readings abnormally low:
This occurs at temperature below 10°F. The current does
not decrease, but the meter reading does. If so, tune by
Plate Current (4.8.3). The meter circuit will recover.

{iv) Unable to NET on MO:
Crystal switch at XTAL
BAND switch at wrong position.
Sender switch at MCW or CW _ .
Receiver switch at CW MAN. or R.T.
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Gain Controls turned to minimum.
(v) Read the note following section 4.8.2.
(vi) Receiver dead: Aerial connection open.
SEND-REC. switech at SEND
GAIN controls at minimum
Valve defective
Supply Unit dead on Receive (No Receive HT
reading)
(vii) Supply Unit dead on SEND
(i.e. dynamotors do not run and the Sender HT1
and PA BIAS readings are zero).
SENDER HEATERS switch not ON.
Loose or dirty battery connections.
Sender fan door open.
Dynamotor protectors have operated.
(viii} Supply Unit dead on REC.
REC. H.T. fuse blown.
Fuse and vibrator blown.
Valve dead (V4A) .
(ix) Numerous unmodulated carriers across the band.
Crystal calibrator left on. (Note: This also in-
creases the battery drain slightly.)

4.9.2 Operating Temperatures and the Dynamotor

i Protectors

“The Dynamotors can be overheated and burned out
from a number of causes, such as the failure of some other
component, improper Sender loading, ot excessive periods
of operation of the sender on high power. Since a dyna-
motor failure requires workshop repair, each one is pro-
vidéd with an aufomatic protector which will remove the
voltage supply to the dynamotor before it is damaged.
When the dynamotor has cooled, the protector will auto-
matically reclose the circuit.

On MED. or LOW power the Set can be operated eon-
tinuously on Send under all conditions without overheating,
High power R.T. operation causes the greatest heating,
more than high power CW. On Receive, the dynamotors
do not run; on Key Up break-in they do but the heating
is not great.

When the temperature of the air surrounding the Set
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is below 75°F, the Sender can be operated continuousky
on all modes of operation, When the temperature is higher,
the Set can be operated on Send R.T. only part of the time.
At 110°F, for every 10 or 15 minutes on Send, the Set
should be operated for 5 or 10 minutes on Receive, Break-
in C.W. operation at 110°F is possible for long periods, but
not always continuously.

The Set can-be operated quite safely at higher tem-
peratures, but when the temperature is above 110°F, the
Send periods must not exceed 4 or 5 minutes, and the Re-
ceive periods should be longer.

The above applies particularly to R.T. operation, so
that duplex R.T. on high power is impractical when the
temperature is much above 75°F. Of course under all
conditions the Set can be operated continuously on MED,
power,

You can tfell whether or not a protector is open as
follows:

(i) Turn the NET and SEND-REC. switches off, and
the MODE of OPER. switch to R.T.

(ii) Turn the NET switch ON. You should hear the
LP dynamotor running and be able to measure about 300V
at HT1. If so, the L.P. protector is not open. .

(iii) Put the SEND-REC. switch to SEND. You should
now hear the cther (H.P.} dynamotor as well, and be able
to measure voltage at P.A, BIAS. (See Table XII). Only
the H.P. dynamotor protector will open as a result of high
external temperature and long send periods.

If either protector opens turn the SEND-REC, and NET
switches OFF, but unless you suspect some fault in the Set,
leave the ON-OFF and SENDER-HEATERS switches ON
so that the fans will continue to run. You will hear the
protector reset in a few minutes. If your messages are
leng, send on MED. or LOW power; if you must use HIGH
power, keep the message brief and do not send R.T. for
more than a few minutes at a time.

Important: (i) The fans will start automatically when
the Set is warm, When they are running, the Waterproof
cover must be rolled up.

(i) Never operate the Set uncovered in the sun. Put
a tent or a vehicle around it or best of all, build a portable
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lean-to sunward of the set.

(iii) When the temperature is high do not operate
the Set (either personally or by remote control} in a tent
which is completely closed; open the flaps. If possible
pitch the tent in the shade. This also applies to vehicles.
Keep the windows open and the vehicle in the shade when
the temperature is over 75°F.

4,9.3 Some Healthy Warnings

(i) Sender and Supply Unit voltages are well over 1000
volts. NEVER touch the interior of the Set when it is
turned ON. To reach into the Sender when the Set is ON
invites death and destruction, demoralizing to the other
operators and ecomforting to the enemy. When Set is on
SEND, toueh only the controls, the panel, and the case.

(ii} Never pour petrol when the Set is on Send. An
R.F, arc may cause an explosion,

(iii} The base of the Aerial and the leads to the Aerfal
Tuning Coil are at high R.F. potential. You will be burned
if you touch them when the Set is on Send. The lead from
the Aerial base to the Set must not touch any metal parts—
otherwise the insulation will be burned off,

(iv) Never operate the Charging Set unless the oufer

compartment doors are OPEN. When the regulator has - .

been adjusted, close the inner compartment doors. This
simple precaution will avoid an inglorious death from
carbon-monoxide poisoning.

(v} When you are operating on the move and are
going to travel under power lines, shorten the aerial so
that they will clear it by several feet. When the zerial
connections are all secure inside the set, the aerial is con-
nected to the vehicle for low frequency eurrent. The tires
insulate the vehicle from ground. The greatest danger is
a gasoline explosion ignited by an electric discharge.

If the Aerial is near or touching a power wire DO
NOT reach up and remove the aerial or step out of the
vehicle. Just drive the vehicle clear of the wires. NEVER
change aerials when you are near overhead wires.

4.9.4 Good Operating
{i} Always operate the equipment for 15 minufes or
longer before finally netting to zero beat and tightening
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the flick screws of either FREQUENCY dial.

{ii) When netting keep the H.F. GAIN a3 low as
possible, and re-net after the Sender has been loaded.

(iii) If the fans start after you have been operating
for a time, check your netting after they have been run-
ning for a few minutes.

(iv) When you change location or when operating
on the move the Sender loading will change somewhat.
Therefore you must retune the Aerial Tuning Coil oc-
casionally., The other loading controls need not be changed.
When the Coil is not being used, check the PA TUNE
and PA LOADING instead.

Always watch the AER CUR meter reading. It
should rise slightly during speech. The AER CUR read-
ing is the indication that you are actually sending.

(v} Don't operate on HIGH if communication is satis-
factory on LOW, but always tune on HIGH, not on LOW,

(vi) Speak distinctly in a loud voice directly into the
microphone, Separate your words and pronounce S, G, Z,
sounds with particular clarity. Look at the AER CUR
cecasionally; it should increase when you speak.

(vii) Be kind to the headphones and microphone.
Remember that they are important in determining the
quality of your transmissions, When they are not in use,
put them in the Satchels Signal, or in the holders. If you
leave them on the floor there will be broken phones and
sprained ankles; if on top of the Aerial Tuning Coil, they
will detune it.

(viii) Make your messages bnef and distinect. On
C.W. use break-in when possible. Listen to weak and short
calls, they may be for you. Never hold the key down on
C.W. longer than necessary.

(ix) After the Aerial Base has been in use a long
time, it may lean backward when supporting an aerial on
a stationary vehicle, If so turn the Base around 180° so
that: it leans forward instead of backward. "To check:
msert two bottom sections of aerial in the Base. Bend the
aerlal back about 30° and release it. If the aerial always
comes to rest 10° or more from the vertical, the Base
\should be rotated. Do this on a calm day!

the Aerial Base, or mask it completely.

{x}) When the vehicle is to be painted, either remove
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410 LOCATION

The location of the Wireless Set will usually be deter-
mined by the requirements of tactics and time, Several
geographical factors have a large effect on range. When
some choice of location can be made the following facts
should be your guide,

(i) Avoid power transmission lines and telephone lines.
-~ Even a single telephone pair can pick up and reradiate a
great deal of noise interference. Moving the Set 100 yds
away from such lines will result in a large improvement
in the signal to noise ratio, and may reduce the power
absorption of your transmitted signal., When the back-
ground noise is high, moving the Set out of a village may
restore communication.

(ii) Valleys, gorges, and tunnelg are particularly poor
locations; level ground and hills are good locations.

(iii) When using trees for concealment, remember
that they reduce range. Keep the aerial clear of foliage
and branches.

(iv) Communication may be impossible when you are
driving across a steel bridge.

(v) Communication over low conductivity ground is
very poor, over water it is excellent. (Small islands are
recommended for best resulfs.)

4.11 AERIALS

4.11.1 Whip Aerials

The whip aerials are composed of Antennae rods “F”,
zach 4 ft. long and supplied in three diameters. The ends
are threaded so that the rods can be screwed together to
form various lengths of aerial. The sections are numbered
and listed in Table X. Section 4 is the same size as
Section 1 but has a plain end which fits more easily into
the aerial base, For all combinations of rods, Section 4
is the lowest. However if it is lost, the other bottom section
(1) or the second section (2} can be used in the aerial base.
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TABLE X
WHIP AERIAL SECTIONS

t SECTION Usep ar Enbp Size
4 Bottom Plain Large The bottom end of|
1 Second Threaded Large these sections fit.
2 Third Threaded Med. Aerial Base C-2.
3 Top Threaded Small

{ . Only Section 4 fits Adaptors, V, Laport.

The threaded rods (RCA part numbers) are inter-
changeable with the plain rods. (PC part numbers)

To erect a whip aerial, screw together the sections
which are recommended in Table X to form the aerial, then
turn the knurled collar on the top of the aerial base clock-
wise and insert the end of the rod into the opening in the
( top of the bhase. Release the collar and give it a slight
twist to be sure that it is fully closed.

To increase the radiation and range without lengthen-
ing the aerial, two whip aerials ean be mounted in a liftle

are held at an angle of about 30°.
The shortest aerial into which the Set ean be tuned
from 16 MC down to 1.76 MC under all circumstances is
™ - the &V. Usually it is possible to use a single 8 aerial
from 16 MC to very nearly 1.756 MC. If the Aerial Tuning
Coil reaches its stop when tuning to 1.75 MC with an &
aerial, a correction can be made by adjusting the P.A. TUNE.
1 The two most useful whip aerials are:
8V when on the move.

16" single when stationary,

A single 16’ Aerial can be used on the move in open
country, but the Sender leading will require constant
checking.

The recommended combinations of rods to form whip
aerials are listed in Table XI,

. gadget called Aerial Bases No. 8, Adaptors, V, Laport
which fits into the Aerial Base. The two whip aerials *.
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BASE PLATE,
VEHICLE ROOF

- ATERYMRRTITR Y Ty

AERIAL
LEAD NO. Cé

20" VERTICAL MAST

GROUND SPIKES

8 0Z. HAMMER'

414 LB. HAMMER

e PERIREISIMAT & T g

— L

34' VERTICAL AERIAL

Fig. 22—Antennae, Vertical, 34 Steel Mk I: Compl;ate Kit.
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TABLE XI

COMPARISON OF WHIP AERIALS
(Listed in order of increasing radiation)

AERIAL SECTIONS

4 1 2 3

Borrom SECOND THIRD Tor

8’ 1 1 —— —

Similar v 2 — 2 —_
radiation

12¢ single 1 —_ 1 1

16 single 1 1 1 1

When the rods are not in use keep them in the canvas
bag. (Bags, Aerial Gear No. 2 Mk. I.) Before putting
them away and before using the rods, be sure that they
are clean. A thin film of vaseline should be applied
oceasionally to the unpainted ends.

4,11.2 Aerial, Vertical 34" Steel

Antennae Vertical, 34’ Steel Mk. I is supplied with
the 52 Set. It differs in several respects from Antennae
Vertical, 84’ steel and the latter should not be used with
the 52 Set. ) .

The most important difference is the Aerial Base.
The old type (PC 82495C-285) has low breakdown voltage
and poor efficiency. It must not be used with the 52 Set.
The base which is supplied with the Mk. I Kit is No. PC
82495C-295, ZA/C 00108. Further, several items in the
Mk. I Kit are not included in the old kit.

This aerial, and the 20' mast which accompanies it,
are described fully in the Instruction Pamphlet (PC82495C-
314) contained in the Bag, Aerial Gear, Canadian. The
complete aerial Xit is listed on pages 161-163 of the Siation
List.

Whenever the maximum range of the Set is required,
and when it will be used for a length of time at the same
location, mount the 84’ aerial on the vehiele roof and con-
nect it to the vehicle Aerial Base C-2. Don’t forget the
vertical Aerial Rase. The 20’ mast plus four F rods form
a 36’ Aerial and this combination can also be used on the
vehicle roof. See Section 3.3.9 for installation instructions.
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Do not use the 20" mast alone. It is not much better than
the 16’ whip aerial. )
The range can be increased further by spreading out

the two Leads, Counterpoise No. 2 Mk. IV, and connecting
.them securely to the vehicle as near as possible to the
"W.S. ground point, or direct to the W.S. ground terminal.

The exact location will depend upon the type of vehicle.
For example in the Heavy Utility Vehicle, the two best
places are the ground terminal of the Wireless Set, and
the Vehicle wireless ground terminal on the side of the body.
See fig. 8. The wires should be evenly spaced about the
vehicle and pulled out to their full length.

When the counterpoises arve taken up, coil each lead
separately about your forearm and wind the lead in from
the vehicle end. Otherwise the wire will eurl and twist.
Tie each coiled lead with the cord that is whipped onto
the end, and the group of coils with the longest eord.

The 84’ aerial can also be used if the Wireless Set is
removed from the vehicle and established in a tent.

4.11.3 Aerial, Horizontal, 4 Section
A horizontal aerial radiates more power than the
vertical Aerial, but radiates a large part skywards. It

should be used therefore whenever sky wave communi- L

cation is attempted.

The Aerial is divided by insulators into four sections.
There are connectors at the ends of each section so that
the various lengths ean be selected. Each length can be
used over the frequency range shown in Figs. 21 and 23.
At some frequencies the Sender must be tuned by the
Plate Current method. These frequencies are also shown
in Fig, 21.

4.12 BATTERY VOLTAGE AND CHARGING PRO-
CEDURE

Change in battery voltage affects Sender output,
Receiver sensitivity, meter reading, and ease of Sender .
loading. For example changing the input voltage from
11.5 to 13.0 volts, increases the PA. PL. current by about °
30 ma. Both the Sender and Receiver operate with an
input voltage as low as 10 volts, bat performance is con-
siderably reduced. Whenever possible the input voltage
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should be kept above 11.5V. The best operating voltage
is between 12 and 13 volts on Send, measured at the

Wireless Set. ' i

The batteries should be ﬂoat—charged when the Sender ;
is being used. By "float-charging” is meant charging
the battery while it is supplying power to the Wireless Set.
The current from the Charging Set then divides between’
the Wireless Set and the battery. When the batteries are
not being float charged make the “Send” periods as brief
as possible. The voltage on Receive should not be greater
than 16V.

When the Set will be used on Receive for a long perlod

turn the SENDER-HEATERS OFF, but remember that a .

30 second warm up interval is required before you can
send. For frequency stability you should plan to turn the
heaters on 15 minutes before you start to send.

A Battery Hydrometer is included in the Tool Box.
The figures FULL, HALF, UNSAFE are only approximate
guides, because the condition of the battery depends upon
temperature. Use the following chart as your guide instead
of the coloured markings.

Specific Gravity of Electrolyte

BATTERY CONDITION BarTrerYy TIMPERATURE

Ug 10 110°F. | 110*F, T0 125'i1-‘i
1.230-1.2650 |

!‘Full charge 1.280-1,300 ‘
;Half charge 1220 1170
tDischarged 1130 1.080

Charge the batteries at the following rates: : ;

125 AH 200 AH
! BarTRRY BATTERY
E-,Untll gassing oceurs: 13 amps 25 amlpb
‘After gasaing occurs; 65 125 " |

Remember that the fumes of a gassing battery are
explosive. Do not bring any flame near them or create
a spark by removing a battery connector.

Do not allow the batteries to remain uncharged
Recharge them whenever they have been idle for 6 weeks
in temperate weather or 3 weeks in tropical weather, % Il’

Mounting
wood screws

Figure 24-—Switchboard, Charging No. C5
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the specific gravity drops to 1.100 charge them immediately.
During cold weather particularly, be sure that your bat-
teries are fully charged. When the temperature drops to
0°F. the capacity of the batteries is reduced to about half
of the normal rating.

Unless the batteries are fully charged they will be
damaged when exposed to very low temperatures. If you
can’t keep the batteries warm, keep them charged.

For example:

Specific gravity 1.300—Batteries safe in all weather,
1.200—Freeze at —15°F. (—25°C.)
1.100—Freeze at +20°F. (—6.6°C.)

Remember that the electrolyte is an acid which cor-
rodes and destroys materials. Be careful not to tip the
batteries over. If any electrolyte is spilled, clean it up
jmmediately and have fresh electrolyte added. Wash the
hydrometer off after you have used it. Keep the battery
clean and the terminals lightly smeared with vaseline,

4.12.1 The Switchboard Charging Neo. C5

The use of the four heavy duty batteries is controiled
by Switchboard charging No. C5. It enables the operator
to change from one pair to the other, to charge, or to float-

_charge.

The following operations are possible:

(i) Wireless Set power can be taken from either
pattery by turning-the upper left hand switch.

(ii) Battery No. 1 can be charged from either Charg-
ing Set by turning the lower left hand switch,

(iii) Battery No. 2 can be charged from either Charg-
ing Set by turning the lower right-hand switch.
((ii) and (iii) show that each hattery can be
charged from a different Charging Set or that
both can be charged from the same Set.)

(iv) Either battery (or both batteries in parallel)
can be float charged. e.g. for Batt No. 1: Turn
the “12 VOLT OUTPUT FROM” switch to

\ “BATT NO. 1. Tuarn the “BATT NO. 1 ON

NO. 1" or “CHARGER NO. 2".

CHARGE FROM" switch to either “CHARGER -

99

(v) While one Battery is being float charged the other
Battery may be idle, or on charge from the other
Charging Set, or in parallel with the battery
which is ¢n float charge.

A separate pair of terminals and switch marked “EX-
TERNAL LIGHTING” can be used to supply voltage to any
device such as the soldering iron, which operates from 12
v.d.c.

4.12.2 Charging Sets 300 Watt, Mk. I,.Canadian

T

Two 300 watt gasoline driven Charging Sets are re-
quired to complete the Station. These are available at
Ordnance Stores, where two are stocked for every 52 Set.
An Instruction Book is packed with each unit.

Fig. 25 shows the location of the petrol and oil plugs
and of the controls. The petrol and oil are not mixed. A
vent on the petrol filling plug must be open when the
Charging Set is running, and closed when it is stopped.

Petrol. If ather petrol is available do not use high test

petrol.

0il. Fill to overflowing with high grade oil S.AE. 20

or S.AE. 80. When the temperature is below
zero, mix the oil with kerosene but do not use

more than 30% kerosene. Do not open the oil -

filling plug when the charging set is running.

The Charging Set is started by power drawn from
the batteries to which it is connected. The output current
is indicated on the ammeter and can be controlled by turn-
ing the QUTPUT CONTROL. The ammeter indicates the
charging rate only when the Charging Set is connected to
the batteries, When float-charging, the meter reading is
greater than the charging rate.

TO START: Turn the Output Control to HIGH
{clockwise as.far as it will go).

Pull out the Choke, which is located on top of the
flywheel shroud and firmly depress the Starter Button.
After the engine has made several revolutions push the
choke in slowly until the engine starts to run, then release
the Starter Button and slowly push the Choke all the way
in, allowing sufficient time for the engine to warm up and
run steadily,
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If the engine does not start readily or runs unevenly,
it is possible that the needle valve is not adjusted properly.
Turning the needle valve to the RIGHT LEANS the fuel
mixture and turning it to the left ENRICHES the mixture.
The approximate setting with the engine warm angd under
load is 14 to 34 turn to the left from the fully closed posi-
tion, When turned to the right as far as it will go the
needle valve is fully closed. CAUTION—Do Not turn the
needle valve too tightly against its seat as this will damage
both the valve and the seat resulting in inability to adjust
the carburetor properly.

TO STOP: Depress the Stop Button, located on the
back of the Magneto plate {See Fig. 25) and hold it down
until the engine has completely stopped turning.

TO START WITH DISCHARGED BATTERIES:
Should the batteries become discharged to the point where
they will no longer turn the engine when the starting
button is pressed, operate the Choke in the usual manner,
wrap the starting rope around the starting pulley with the
knot engaged in the slot, and spin the engine with a quick
steady pull. DO NOT JERK. Repeat as mecessary until
the engine starts. .

WARNING:—When operating this Charging Set be
sure that the outer doors of the compartment are open
and that the inner door is closed. There are two reasons
for this:

(i) To avoid ignition noise in the receiver.
* (ii) You can be poisoned by carbon monoxide gas.
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CHAPTER V
REMOTE OPERATION

51 EQUIPMENT .

By remote operation is meant the transmission and
reception of messages at a Jocation which is some distance
from the Wireless Set.

The following equipment is included in the Station
for this purpose:

Two Wireless Remote Control Units No. 1 Canadian
1000 yards of Cable Electric CD8 C/2
One W.S. Cdn. No. 52 Receiver Remote
Ome Supply Unit ZE 12
Various accessories for the above.
The Remote Control Units and the cable can be used

for remote operation of the Set independently of the Re-

mote Receiver and Supply Unit, or all this equipment can
be combined to provide duplex operation in addition to
the other remote control facilities. The Remote Receiver
and Supply Unit can also be used independently as a
listening station or in combination with any Sender.

THE REMOTE CONTROL UNITS

5.2 DESCRIPTION

"To operate the Wireless Set from a distant location,
two Control Units are required, one at the distant location
(Remote R.C.U.) and one at the Wireless Set (Nearby
R.C.U.). The two Units must be connected by the twisted
pair cable which is supplied on two reels.

The Set must be turned ON and tuned by the W.S.
operator—this cannot be dome by remote control. The
W.S. operator normally will monitor all messages. After
the W.S. and R.C.U. controls have been adjusted the fol-
lowing operating facilities are available at the Remote
R.C.U.:—

R.T.: The remote operator performs SEND/RECEIVE
switching himself by a switch on the R.C.U. Side-
tone will be heard in the phones.
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Fig. 26—Wireless Remote Control Unit No. 1 {Canadion)
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MCW & CW Bréak-In: Normal break-in operation is avail-
able; when the key is up the operator hears
the other station. Keying speed is limited
to about 20 W.P.M.; no sidetone is heard.

MCW & CW: The W.S. operator must perform the SEND-
RECEIVE switching. High speed keying
is possible; no sidetone is heard.

Duplex R.T.: When the Remote Receiver is used with the
R.C.U. and when two frequency channels
are available, normal duplex operation is
possible.

Duplex C.W.: Although duplex C.W. is available similar
to duplex R.T., it is not recommended. The
only advantage over break-in operation is
the greater keying speed, but it requires
the Remote Receivers and {wo frequency
channels.

A Field Telephone Exchange can be connected to one

" of the R.C.U.s so that any subscriber to the exchange can

use the Wireless link for R.T. communication. The W.S.
operator performs the SEND/RECEIVE switching,

Intercommunication and calling facilities are provided.
These are described in section 5.5. ‘

53 RANGE
On R.T. and W.T. up to three miles of line may be
used between R.C.U.'s.

On W.T. this range can be inereased by the addition
of external cells.

The length of line which may be used to an exchange
usually will be less than that which may be used between
two Remote Control Units. The decrease depends upon the
length and type of line from the subscriber’s telephone to
the exchange and upon the condition of the telephone
equipment,

When using these lengths of line the normal wireless
range is obtained. A longer line may be used on R.T. if
some decrease in readability of the signal is tolerable. A
lIonger line may also be used on W.T. with no decrease in

v

N o g




- G e me R T R A = ey A A R R R R T RN ORI T YT SR e

[

: j 106 } 107

Remote R.C.U.
To increase the range on W/T:

&

:j | ‘ ‘ . readability by the addition of extemal “X" cells at the

I _

\C ! The number of external cells that is required depends
£12S, DRY, :

: upon the length and resistance of the line. The following
- ' instructions are for Cable, electric CD 8 C/2, twisted, which
X, MAET : has a loop resistance of approximately 200 ohms per mile.
o If other cable having a higher resistance is used, a larger
BLAck affc?x t number of external cells will be required. See fig. 27,
~ . : For 3 to 4 miles of line add one cell: for 4 to 5 miles
i L£A0S TO RC.G. , add two cells; add one cell per mile thereafter, e.g., for
' 0 7Y% miles of line add five cells. These additional cellg are
‘ only required at the Remote R.C.U.
(a) Connect the additional cells in series, leaving one
: neg. (—) terminal and one pos. (4) terminal.
' (b} Remove the RED lead from the R.C.U. battery
BCELLS INSERIES M E R . and connect it to the pos. (4) terminal of the external
AT &£.5 MILES—|Q O 10 © o cell or cells.
' : " (c) Connect the pos. (+) terminal (to which the RED
lead was attached) of the battery in the R.C.U. to the neg.
(—) terminal of the additional cell or celis, The line should
g now be tested as follows:
H Turn the selector on both units to REMOTE W/T.. B
| Plug the R.C.U. key-plug on the Nearby R.C.U. into the “:
D TEST RELAY jack. When the key on the Remote R.C.U.
is pressed the pilot bulb on the Nearby R.C.U. should light.
When a jong line is used and external batteries have been
added at the Remote R.C.U. this test will not be possible
in the reverse direction,
Do not attempt to test the line by using the Ringer.
The bell can be rung over a line that has poor connections.
When external batteries have been added to an R.C.U.
do not test the relay of that unit; the bulb will be burned
out.
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: 5.4 INSTALLATION AND CONNECTIONS
, . ’ : The two R.C.U’s must be joined by a twisted pair. 3
- : If more cable than the 1000 yds. which comes with the 2
{b}—Connections to External Cells When Using More ' equipment is required, it can be drawn from stores. If )
' \ Than 3 Miles of Cable. 4 Cable, Electric CD 8 C/2 is not available, any other standard

i ' twisted-pair field cable may be used, Cable Electric D2

i \ Fig. 27—Remote Control Unit Battery Connections
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Mk. VI Twisted, and Cable electric 7/27 copperweld have
greater Joss, but the effect is negligible unless more than

L
&
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4
¥ &j
i
d
i
3

} ":EfR?VY_ (SJN)'T A REMOTE UNIT ¥ a mile or so of cable is used. A ground return must not
: J } be used.
iy —— . The exchange line will be connected to the Nearby
o ;‘ control T R.C.U. also by twisted pair, or it may be connected to the
% i ; remote R.C.U. if a third wire is run between the exchange
;' : Exch. Line f terminals of the two R.C.Us. See Figs 28 (a) and (b).
4 To Swbd. (0) HE If neither of the above arrangements is feasible the
1 vy b exchange may .be connected to the control line terminals
i "zg‘?ﬂ%} gN;T REMOTE UNIT i of the remote R.C.U. with the following disadvantages:
1 2= L The field exchange will receive false rings.
] ' ' o _ - o ; The exchange cannot talk to either operator when the
A ° : === ! Wireless Set is being used on R.T.
v ' o If a telephone “F set is used in conjunction with the
i : Exch. Line } Remote Unit and a S.P.D.T. switch is inserted, it is pos-
I (b) To Swbd. . g . sible to connect the exchange line to the Remote Unit and
] . R : , retain all the Remote Control facilities plus several advan-
NE?RE}' gN'T REMOTE UNIT d tages. The connections are shown in Fig. 28 (c.)
¢ ot W.S.) . The following are the additional advantages:
S . _ e (i} Separate operators can talk over the line to the
o --- o N : exchange and the line to the Wireless Set.
' _ - ! 1 (ii} The Remote Operator can perform Send- Recewe'-;_ :
(C) ' n ; switching for an exchange subscriber. __ !
W.S ’ ﬂ T The two switch positions will be used as follows:
' = - ' ; TEL.: During standby periods; when calling the ex-
. o, O=0 § o change; when talking to the exchange.
- | 2] — " i : W.S.: When an exchange subscriber wants to talk
T i TEL.  TEL.FSET. : over the Wireless Set. Both R.C.U. switches
' ‘15, " Exch. Line b should be at Remote R.T. The operation for
] To Iwad. ] exchange messages is the same in this ease as
g I 1 for Remote R.C.U. messages. .

BOTH UNITS (fig. 16)
; (a) See that the batteries are connected as shown
: . ‘on the inside of the R.C.U. cover, (or Fig. 27) and that
g Fig. 28 R.C.U. Line aond Exchange Connections i all terminals are clean and tight.
. P (b) Comnect the line which joins the two R.C.U.s
to the upper and centre terminals marked CONTROL LINE.

R

' ' i {c) Connect the line from the exchange to the lower
g0 N : , and centre terminals marked EXCHANGE LINE (When
— i
i used).
‘m ; ( T A - L. W s "‘ AT A A b LS SRR S o et ”ﬁ“vm Q-2
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} ' {d) Plug the phones and microphone into the corres-
} ponding jacks on the R.C.U.
Nearby Unit Only )
‘ (e} Join the R.C.U. snatch plug to one of the drop
cord sockets on the Supply Unit. .
(f) Plug the R.C.U. key plug into the KEY jack on
the SENDER.

5.5 OPERATING INSTRUCTIONS

5.5.1 Intercommunication

The Nearby operator must use the R.C.U. microphone
and phones, not those of the Wireless Set.

The two R.C.U.’s can communicate at all positions of
the selector switch. When the selector is at NORMAL
any one of the three positions, Remote R.C.U., Nearby
R.C.U., Exchange, can communicate with the other two.

The nearby and remote operators must only speak to

: ;' each other, or to the exchange, when the SEND/RECEIVE

switch is at RECEIVE. Otherwise the speech is radiated.

If communication between the two units is weak, the
level can be raised in an emergency by disconnecting the
R.C.U. snatch-plug from the Wireless Set.

The operator of the R.C.U. to which the exchange is
connected is able to speak to the exchange at any time
by pressing the SPK. EXCH. key (white). This feature
is used when the other operator is sending or receiving
a messsage. The message is not interrupted, nor is the

* communication with the exchange radiated. The key must
be released as soon as possible so that the nearby operator
can monitor the messages. While the key is down, calls
cannot be received.

: 5.5.2 The Nearby Unit

IMPORTANT: THE SELECTOR MUST BE AT NOR-
MAL WHENEVER OPERATION
' ' FROM THE REMOTE R.C.U. IS NOT

il d IN PROGRESS.

N The Wireless Set is attended by the nearby operator.

l
| . He must turn it on and off, tune the Sender and Receiver,
i

adjust the gain controls, check the batteries, ete. The
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nearby operator must be constantly on watch to receive
messages from the Remote R.C.U,, and from the exchange.
He uses the microphone and phones that are attached fo
the R.C.U. No other phones or microphones are to be
connected to the Wireless Set, unless it is essential that
another operator monitor the messages. If a second opera-
tor is plugged into the set, he must not speak into the
microphone. If he must speak to the Remote R.C.U. he
should use the microphone which is connected to the
nearby R.C.U.
Calling

To eall either the Remote R.C.U. or the exchange: |

(i} Press the proper RING key.

(ii) Turn the RINGER
Send-Receive Switching

Send-Receive switching should be performed always
by the switch on the R.C.U. This applies to operation on
R.T., M.C.W., and CW. The switch on the Set must be
at Receive,
Nearby Operation

(a) Turn the selector to NORMAL.

(b) Put the HIGH-LOW switch to LOW.

(¢) Operate the Wireless Set normally. :

Remote Operation o

(a) Put the selector to NORMAL and adjust the
Wireless Set controls.

. (b) Put the selector to REMOTE R/T or to REMOTE
W/T as required.

(¢) Put the HIGH-LOW switch to LOW or HIGH as
required. ‘

{d) On REMOTE R/T send-receive switching is per-
formed by the remote operator; on REMOTE W/T
preak-in, send-receive switching is not required,
the switch on the nearby unit must be left at
SEND; on REMOTE W/T send-receive switching

" must be performed by the nearby operator. Call
the remote operator and tell him where to put the
selector and whether or not he should do send-
receive switching.

Exchange Operation i "

(a) Turn the selector to NORMAL and adjust the

4
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1

Wireless Set controls,
(b) Put the HIGH-LOW switch to LOW or HIGH as
required. .
{¢) Monitor the message and perform send-receive
switching.
High-Low Switeh
This switch will always be at LOW for Nearby opera-
tion and for Remote operation over short lines. It should
be put to HIGH only when the control line is long or when
the level received over the exchange line is low. The nearby
operator can tell best by the report from the other station.
Only the switch on the Nearby Unit is effective.

5.5.3 The Remote Unit
IMPORTANT: The selector must be at NORMAL when-
ever the remote operator is neither sending
nor receiving a message,
Calling '
(i) Listen
(ii) If a message is heard, wait until it is ended
before speaking.
{iii) If no message is heard, speak into the microphone
—say something to the other operator.

(iv) If there is no reply press the proper RING button
ke and turn the RINGER.
Operation

The remote operator will be told by the nearby opera-
tor when to begin the communication and whether or not
he should use the SEND-RECEIVE switch. If the remote
SEND-RECEIVE switch is not used it must be left at
RECEIVE.

When the nearby operator is ready for the trans-
mission:—

(a) For R/T turn the selector to “REMOTE R/T".

{b) For W/T turn the selector to “REMOTE W/T”.

When W/T is to be transmitted over & line which is

Jonger than 3 miles, external cells must be added at the
Remote R.C.U. See RANGE, section 5.3.

NOTES: Both the Nearby and Remote operators must
refrain from amusing themselves by idly tapping the
R.C.U. W/T key. This is particularly important when the
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R.C.U’s are at Remote R.T., because then this innocent
playing will operate the Send-Receive circuits of the Wire-
less Set.

Whenever the W.S. operator performs send-receive
switching he must be alert to operate the switch at the
word OVER ; if the other operator fails to say OVER at the
end of a message the W.S. operator must remind him to
do so.

Microphone, hand No. C3 should be held in a vertical
position; when it is in a horizontal position the output
is very low.

The carbon in these microphones can become com-
pressed. Knock the microphone against your hand oc-
casionally before speaking into it.

THE REMOTE RECEIVER AND SUPPLY UNIT ZE 12

56 DESCRIPTION

The Remote Receiver is identically the same as the
Receiver which is part of Wireless Set, Canadian No. 52
except that it is provided with an individual metal case.

All the accessories such as headphones, leads, aerial
and spare valves and parts which are necessary for opera-
tion are packed with the Supply Unit ZE 12 in Case, Opera-
ting, Remote Receiver. Nothing more is required for AC
operation; the batteries in kits 11 and 12 are required for
D.C. operation, See fig. 29,

The Remote Receiver is suitable for use wherever a
receiver is required for the frequency range 1.75--16 me.
When the Receiver is used in conjunction with a Sender
and when CW break-in operation is required it is necessary
to silence the Receiver when the Sender key is down,
otherwise the recovery is too slow. Provision for this has
been made in the Receiver. It is only necessary to apply
about 112V when the Sender key is down and zero voltage
when the key is up to contact R on the Receiver plug PL 1A,
See fig. 45.

A useful location for the Remote Receiver is beside
a Remote Control Unit which is connected to a Wireless
Set, Canadian No. 52. The operator listens to the Receiver
instead of the R.C.U. and has the advantages of being
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A 10 amp. fuse which is connected in the D.C. input
circuit is mounted on the chassis.

57 INSTALLATION
. Kit No. 5 only is required for A.C. operation.
Kits No’s 5, 11 and 12 are required for 12 V.D.C.

ey g b it R it

] 114 . 5 116
5 ‘ 30 g
) S TG 4 ‘;in’- : able to make tuning adjustments, of sidetone on M.C.W.
: 4 '-'-U_.e_, o and C.W., and of being able to tune to other stations.
’ i LR 825 T Duplex operation on R.T. is also available.
; S g 4 o b ’5 Power for the Receiver is obtained from a vibrator
: s o A =Y ! Supply Unit ZE12 which operates from 12 v.d.c. or from
- “ : {5 : 1156 V. A.C. 25-60 cycles or from 230 V. A.C. 25-60 cycles.
k. : By ’ : oy _g E The folllowing valve and vibrator are used.
E ek | = - !
i A, 2328 y
i : . F
e s [ g =g N PURPOSE SyMBOL ) Tyee
i Rectifier - V4B 0Z4A
' Vibrator VIBR 1A 4 prong interruptor
! 9
; -
| AERT
l? g“&l?l £ g . T,

operation. . ;
The installation of the Remote Receiver consists only
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7. Fuses, Cartridge, 10 Amp.

5. Essenticl Spare Valves
8. Bulbs, 12V. "F”

€. Vibrator

Fig. 29—Contents of Case, QOperoting, Remocte Receiver

1 HoE
! e Leil po ik Bl e~ ) |
L | k" ﬂ iy sl piuge: A of connecting the Supply Unit ZE12 to the Receiver and . ., :
[ 2-%;‘%3 it il { power source, and making aerial and ground connections. * :
] . tﬂél"‘* % i ¢ When space must be conserved, the Supply Unit may be
: " 3 used in the Case, Operating.
| / e Connections to the Receiver - :
[ ' — (i) Connect the end of the aerial to the terminal «
§ marked AE on the front panel of the Receiver,
. 0 : (ii) Leads, earth, No. C3 should be used if possible. ;
gl =z - : Its use may improve the signal to noise ratio of the Re-
| 5 6 b ceiver. Connect the lead to the terminal on the side of the J
: G z g ) Receiver, and attach the clip to a water pipe or ground rod.
; "3'.‘\."-5'{ ; (iii} Join the Receiver and Supply Units ZEI12 by -
5 2 ™5 i Connectors, Plug No. 1. Atiach the smaller plug to the i
? £ g 5 f} socket on the Supply Unit chassis, pressing the springs E
_ i £2 L / into the side of the plug as it is inserted. Attach the larger,
. zE E-&f metal-enclosed plug to the socket at the rear of the Receiver i
i o 53&3.‘? ' and tighten the long knurled head screw, -
N e } The AE binding post does not connect to the Receiver. T
T | 1t is provided for use with W.S. Canadian No. 9 Mk. L
DEHTE = [ e e A AT L g . . coa o
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. (iv) Connect Receivers, headgear MC Mk. I or any
; [ other low resistance headphones to the jack marked
: : PHONES.
; A length of aerial wire and six insulators are provided E
* ) in the Operating Case. From these a receiving aerial can .-

be erected, using for supports, the most suitable trees, poles,
ol or buildings. ;

Yo POWER SUPPLY CONNECTIONS See figs 30, 31. i

} (a) 12 V.D.C. Operation. o |
(i} Remove the ZE12 Cover. Put the removable P
plug into the socket marked D.C. Wind the A.C. line cord 1
around the clips and insert the plug into the socket on the LB
chassis which is marked with a circle. Make sure that the i
vibrator and valve are securely seated, and replace the cover.

(ii) Aftach the two lug ends of Leads, Battery No. 1
to the 12V terminals of the Supply Unit and tighten the
nuts with pliers. Connect the red lead to the (+) terminal
and the black lead to the {—) terminal. The two lugs . Ak
should be placed so that they are not touching. f

(iti) Connect two batteries in series with Connector .k
Single No. C3. Attach the battery clip on the red lead to -k
the () battery terminal and the battery clip on the black :
lead to the (—) terminal, ]

Only two batteries are required during operation ‘and -
the current drain is so low that float charging is unneces-
sary., Four batteries are provided so that one pair can be
charged while the other pair is in use.

(b} A.C. Operation.

(i) Remove the ZE12 cover. Turn the main switch
OFF. Put the removable plug in the A.C. socket.

Do not connect, the line cord unless you are ceriain that:

(a) The Supply current is a.c. NOT d.c.

(b) The toggle switch is in the correct position for

the existing line voltage.

There is a toggle switch just behind the AC—D.C.
sockets. If the switch handle is not already pointing to
the correct line voltage (115 or 230V} remove the clamp;

_ put the switch to the correct voltage, and replace the clamp.
N - . o If the lire voltage iz 230V the toggle switch must be

‘ oy in the position marked “230V”; if it js 115V the switch
must be in the position marked 115V.

i

sy

4 . ‘ m : : Connector
= 5 Plug Ne, 1

Battery No. 1 ,-

Battery/?'_./-

Clips e

-

Connector Plug which must

be joined to the socket on

the rear of the Remote -
Receiver

Fig. 30—Supply Unit—ZE12, with
Cover and Connectors
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j | 234 : 0 L3% ; o g , \
$) Tz goc < Y Aes § If this switch is in the wrong position the Supply Unit
%I ~2as5s 2 owv 3 ZE12 and the Remote Receiver may be burned out almost |
A - g = a / H instantly. l
Jds=ee E \ If you do not know the line voltage, either measure |
<g.c © ) it or ask. |
‘ {ii} Unwind the line cord and replace the cover. There

is a small cut-out in the cover to clear the cord. Attach the
line plug to the A.C. line socket,

58 OPERATING INSTRUCTIONS
The ON-OFF switch for both the Receiver and the
Supply Unit is the toggle switch on the Supply Unit Chassis.
With two exceptions the operating procedure is the
same as for the 52 Set Receiver described in Chapter 4.
The two exceptions are:

T T RS ey e

: (i) The SPEAKER-PHONES switch must be at

4 PHONES when the headphones are being used.

/- (ii) The meter cannot be used to measure L.T. voltage ,

; when the power source is A.C. .

L

i !

y . -

{ |
I

Fig. 31—Supply Unit ZE-12 without Coves
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CHAPTER VI
E REPLACEMENT AND MAINTENANCE
5
.1 61 WARNING
43 The voltages which exist in this eguipment are suf-

ficiently high to cause fatal shoeck. Do not replace valves
or touch any part of the Set, other than the exterior, unless
the main switch is OFF, and Connectors, Twin No. 17,
actually have been removed from the Set. Remember that
a fault in the equipment can result in the presence of high
voltage in circuits which are normally safe. Before touch-
ing any component short it to ground momentarily, This
precaution will discharge condensers through metal instead
of through you.

et g i g e S
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6.2 ADJUSTMENTS

6.2.1 Calibrator Adjustment

After changing any of the valves in the crystal cali-
brator it is important to check the number of calibrator
) pips as described in Section 4.5.2. ‘

If in that test nine or eleven pips are heard between
2.00 me. and 2.10 me. the following adjustment must be
. made:

} (a) Remove the upper Receiver panel just as you

would to change a valve,

(b) On the Calibrator chassis is a small control which
L can be turned with a screwdriver. It has been
properly adjusted by the manufacturer and is
\ sealed with wax., DO NOT TURN THIS CONTROL
d UNLESS THE NUMBER OF “PIPS” HEARD IN
THE TEST (Sect. 4.5.2) IS INCORRECT.

(¢c) Turn the Wireless Set ON. Turn the Calibrator
ﬁ to 10. Allow the valves to become warm for a
~t minute or two. Tune in c¢ne of the pips. Choose
' one which lies between two dial marks, so that
no signal iz heard when the switch is at 100.

(d) If nine pips were counted in the test, turn the
control slowly counter-clockwise while listening to
the note in the receiver. If the number of pips

- Read !nstructions First
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was eleven, turn the control slowly clockwise. As
the control is turhed a place will be reached where
the note changes pitch. Notice the position at
which this occcurs, (position A) and continue
turning. When the pitch of the note changes
again, stop turning. This is position B. Turn
the control back until it is half way between
positions A and B.

(e) The Calibrator should now operate properly. Re-
peat carefully the test deseribed in Section 4.5.2
to be sure that the adjustment has been successful.

6.2.2 Meter Adjustment

There is a control on the Receiver chassis near the
gang condenser which is used to adjust accurately the meter
reading at PA PL. It.should be adjusted so that the
meter reads correctly when the current is 200 MA. This
is mentioned here so that you will not turn the control
for amusement. It has been set at the factory; to reset it
requires an accurate external meter.

When the Set is turned off the meter needle should be
at zero. If it is not, it can be adjusted by turning the
small serew on the front of the meter with the “Serew-

‘driver, knob, 2 inches™. A slight turn will do it.

6.2.3 The Het. Oscillator Frequency

Test: Turn the Mode of Operation switch to CW MAN,
and turn the GAIN controls up until noise is heard. The
noise will have a pitch which varies as the HET. TONE

° control is turned. The lowest pitch should occur near the

dot on the panel.

Adjustment: Remove the upper panel of the Receiver.
The B.F.C. coil marked L21A is at the extreme left hand
side. Loosen the locknut on the top of the coil. Turn the
HET. TONE control to the dot (®) on the panel. Adjust
the centre screw of L21A until the pitch of the noise which
i3 heard is loweat. Tighten the locknut, check the HET.
TONE control, and replace the Receiver panel.

Warning: Do not attempt any realignment of this Set.
That is a task for an Ordnance Base Workshop.
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6.3 INSPECTION, CARE, AND CLEANING

The most important maintenance function that an
operator can perform is to detect faults in the egquipment
as soon as they occur. It is much more useful to report
a fault immediately than to ignore the trouble or to at-
tempt a makeshift repair,

The complete equipment should be thoroughly inspected -
and tested weekly for every operational function.

6.3.1 Mechanical, Generally
Always maintain a careful observation of the mechani-
cal condition of the Set. Tighten loose bolts, terminals, and

- control knobs as soon as you notice that they are loose. Do

not give tight screws a further half turn for sport. Some
of these have been dipped in shellac before insertion and
your further half turn will break the film. When small
screws repeatedly come loose, remove and dip them in
shellae before replacing. In the ease of larger bolfs replace
the lockwashers. Examine the valves and shield eans to
be sure that they are firmly seated in the sockets, and that
the grid leads are in place.

When control knobs become stiff, lubricate sparingly
with light oil. You may lubricate with light oil the bearings
of the roller coils if they are stiff. Do not force any very .
stiff controls. Never apply oil to switches, contaets, brush-
es, commuiators, or the turns of roller coils.

If there are any spots of rust, sandpaper them and
applyla. dob of shellac or lacquer.

6.3.2 Chassis Generally

Before attempting to work on the chassis for any
reascn, turn the variable condensers until they are fully .
closed. This precaution will avoid the upsetting of dial
calibration and circuit tracking which will result from the
slightest bend of the condensor plates. Whenever you are
working on the chassis be most careful not to alter any
of the coil or trimmer condenser adjustments. Mistracking
caused - accidentally will be more harmful than the dirt
You are trying to remove.

It is extremely important to keep the chassis dry,
clean, and free from fungus. In humid and dusty locations
constant attention will be required. Carefully clean .away
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MNo. 240

19. Hydrometer Secondary Cell,

Portable MKI

18. Cloth, Luminous Oxide
20. Brushes, Sash, Tool

16. Torches, Hand, 2-cell
17. Sandpaper 0000
21. Phers, longnose, 6"

6
Bristo No. 8
Bristo No, 10
Soldering 12V
Rosin Core
x. wht.

20 ga. fle
15. Wire, Electric P-13 MKl

Irons,

8. Screw Drivers, Knob, 2"
Keys,

9. Keys, Bristo MNo.

13. Solder,

10. Keys,
14. Wire,

11.

12,

al Cutting, 6"
Small Blade 3"
Lorge Blade 6"

Nose, 6"
. 6”

114 Ibs.
2. Pliers, Diagon

1. Hammers, Engineers’ Ball Peen

7. Screw Drivers,

Fig. 32 Contents of Boxes, Tool

g e
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dirt and sand with the Brush, sash, tool. If it is neces-
sary to use an air hose, first blow out any moisture which
may have condensed in the air tank and connections, and
be careful not to damage small components with too forceful
a blast.

Whenever the Sender or Supply Unit has been removed
clean the dirt and insects out of the gauze covered air
inlets of the Carrier. Examine the chassis for loose nuts
or parts, for broken or frayed leads, for fungus growths,
insects, moisture, and for any signs of abnormal heating.

6.3.3 Contacts and Switches

If switches become noisy when operated, clean them
carefully with carbon tetrachloride; if the AER CUR
reading is jumpy clean the Sender roller coils or the Aerial
Tuning Coil with carbon tetrachloride. Valve sockets and
any contacts which are dirty may be cleaned in the same
way. Be careful! It is very easy to bend accurately ad-
justed contacts when cleaning, and cause more harm than
the dirt did. This applies particularly to the light contacts
on wafer switches. They must not be bent.
6.3.4 Relays

There are two relays in the Supply Unit, one in the
Sender, one in the Receiver, and one in the Remote Control
Unit. These require little attention other than cleaning,
if the contacts are dirty. When cleaning is necessary use
a toothpick dipped in carbon tetrachloride to loosen the dirt,
and another clean toothpick to wipe the sediment away.
The contacts should not be filed. It alters the proper shape
of the contacts—which should have a wiping action—
and will probably result in rapid pitting. If filing is neces-
sary in an emergency be careful to aiter the shape as little
as possible, to maintain the same contact spacing (parti-

“eularly S15A}, to prevent filings from fouling the arma-

e

ture, and to clean the contacts afterwards as described
above. Report this woerk. The relay probably will require
expert contact adjustment, or replacement.
6.3.5 Dynamotors

Do not oil the dynamotors. The bearings have been
packed with grease and should run for many months with-
out attention. If they become noisy, remove the end plates

P e R T
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£ and add grease until the bearings are about one third full. 5 f
i! . Use only the grease which is supplied by Ordnance in the TABLE XII . :
; Dﬁain;elr\la?c% Spares fc:r Wireless Set, Canadian, No, 52 or ] TYPICAL SENDER METER READINGS _?
0, . 1. KE-. - . ;
The longer a dynamotor runsg the better the commu- t Mode of O t'y dg@tc H.P.—12.5 V. Inpat g
tator surfaces become. Unless sand or dirt seep in, or an ode of Uperation Switch at M.C.W.—except for V1J: R.T. :
: incorrect grade of brush is used, the (':ommutator surface METER FrREQUENCY 1% DAC.
i should not require attention, and will improve throughout . Swircx | Mzrzr BanD 1 Banbd 2 Banp 3 ;
EH the life of the dynramotor. If the commutator is needlessly ‘_ Postrion | Rawoe | 2 T3 J375 [ 4 | 6 |75 81 12 [ 13 "
g cleaned with sandpaper, it will be harmed rather than 'im- : P.A. Blas| 0-300 V|154 [164] 165 |153 159 (167 [153] 158 [151
‘: proved, If the commutator does hecome cut or very dirty H.T. 1 0-600 V305|307 310 [305 |305 |310 | 205 200 [290
it and rough, clean as lightly as possible with 0000 grade V5SD.Cath|0-150Ma] 30 33| 34 | 31| 34| 34| 32| 21| 32
'1 sandpaper. DO NOT use emery paper. Both commutators | 3;;%"';;' 0-3 Ma f1.6} 1.8) 1.85 1.6 (1.8 | 1.8 | 1.7 1.65/ 1.7
it should be cleaned by turning the armature by hand, with- _ Gr. 1015 Ma| 7.0 | 4.0[ 3.3 |5.2 |6.8 |62 | 53] 6.0 |60 3
4 out voltage applied. Finally, clean the end of the machine j V5CGr. |0-3 Ma 1.6 23|20 1
i with the Brush, sash tool. The H.T. ends of both dyna- P.A. Gr. |0-30 Ma[6.8 | 8.8] 9.5 (6.5 [7.7 [7.6]7.0] 7.4 | 6.7 -
motors are the ends nearer the panel. Pa PL | 0-300Ma approx. 100-—120 mo.a. .
| Do not apply a surfacer or too] of any type to the H.T. NOTE: A reading in the “V5C Gr"” position on bands 1 and 2 Is
‘ commutator of MG2A when a potential of 6V or more is : normal but has no stgnificance. VsAvED
A i i i Fail v ; - Gr. readi
ﬂ | applied to the input terminals, ; reiu‘f{e 13f ioiA or dYnsng “r'fali Voo he reading
| ‘ . these positions: gﬁpir' ‘:
b 6.4 VALVE, VIBRATOR, AND FUSE CHECKING i lFatlmre of V5C will result in IVSC Gr. "
0o Evidence of weak or faulty valves can be obtained tiong: e for these posi- haper ‘o
- ~from the following meter readings without the help of a ; . Fallure of VTA will result in T
| %valve tester. These are not proof of failure. Identical }t?g\;m_readings for these posi- {gﬁgxﬁ . (pos&l‘t:ly)
f + “conditions can be produced by a defect in some other com- { Failure of the OSD/VR 150
: ponent. If the same fault exists after the valve has been _ zglllgfix]}'“{itlxl'gererilzléi mf anvum
changed it is probably that some other component is de- ViR Gr-——probamyngd . 3;19 ?ﬁ:
fective; replace the original valve in its socket, put the ! normal value,
spare in its case, and tell Ordnance about it. The readings . TABLE XII
obtained on normal sets may differ from the values in tables : I
; XII and XIII by 15% or so. Deviation of input voltage TYPICAL RECEIVER METER
from the value shown must also be considered. A faulty READINGS
it valve will usually cause a large difference in reading from o Mode of Operation Switch at R.T. MAN.
Bl the values shown. _ _ E R.F. GAIN at Maximum—Input 12.5V
‘i Generally, if there is a coloured glow within the % -
; ' _elements of a valve, it is faulty; a glow on the surface of : :'15: LT. | TUNE | VIA [V1B { ViC| viD | ViE | viF |vig | vig L
i s the bulb is normal. One exception is V6A which normally f 125] 11 [ 23| * f30f 11| 11 [32 2.3 1 9.6
i :  operates with a coloured glow inside the elements and is % ,[Band 1 7.0
4 “_faulty if the glow is absent. ¢ g;’:g 25
4 i ** Mode of operatfon at C.W. MAN.
v b I
il £

i
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The above tables exclude the calibrator and diode
valves in the Receiver, and the Supply Unit Valves,
Vibrators, and Fuses, The methods of checking these
follow: '

The Calibrator Valves

These are tested by using the Receiver to listen to

the calibrator output—which can only be done of course
if the rest of the Receiver is operating properly.

(a) No signal when the calibrator switch is at 1000
or 100, and a jumble of signals when the switch
is at 10:—Probably V3A, possibly V3C.

(b) No signal when the calibrator switch is at 1000,
but normal signals when the gwiteh is at 100 or
10:—V3A.

(c) Normal signal when the Calibrator switch is at
1000, no signal when the switch is at 100 and a
jumble of signals when the switch is at 10:—
V34, or the crystal is faulty, see below.

(d) Normal signals when the Calibrator switch is at
1000 and 100, but no signals when the switch is
at 10:—V3B.

(e) No signal when the Calibrator switch iz at 1000,
or 100 but normal signals at 10:—V3C. .

NOTE:—When V3B or V3A have been changéd, the test
described in Section 4.5.2 must be made. In some
cases it will be necessary to make the adjustment
described in Section 6.2.1 after either of these
valves has been changed.

(f) Symptom (¢) can be caused by a broken or dirty
erystal. A temporary repair can often be made
by opening the crystal holder and cleaning the
quartz plate and the electrodes carefully with
carhon tetrachloride or with soap and water. When
you are through, the crystal should be really
clean—hold it by the edges so that your fingers
will not contaminate the surface., After cleaning
the crystal replace it so that the arrows on both
sides of the case are parallel to the short sides of
the crystal.

L :
. T ]

When the crystal assembly is re-
placed, these arrows must point vertically up-
wards when the <Calibratoer and Receiver are

]

e
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mounted normally. Since the holder was origi-
pally sealed with wax and the seal has now been
broken, this repair should only be done in an
emergency and must be considered as a temporary
Tepair.
Important
All essential and maintenance spare valves for the
52 Set erystal calibrator have been aged and are ready for
use. ".!‘hey are identified by a blue paint mark on the loca-
ting pin. If any Type 128C7 valves which have not this
mark are used, turn the calibrator to 10 and operate the
Yalves for 12 hours before performing test 4.5.2 and ad-
justment 6.2.1.

The Receiver Diodes (VZA, V2B)

) V2A can be tested satisfactorily only by substitution
or in a valve tester. If the Receiver has very low output
(distorted) or none at all and shows no meter change 01;
TUNE, the valve may be faulty.

V2B is probably defective if the noise limiter does

not_ wor}c and if the output level does not change when the
switch is operated.

The Receiver Supply Chassis :

This removable unit contains a valve, vibrator, and

fuse which can be replaced quickly.

(a) If the Receiver meter indicates proper L.T.
volltage but no H.T. voltage, examine the fuse.
If it has blown replace it; if not replace valve V4A.
If there is still no H.T. voltage and the second
fuse klxas not blown, it is remotely possible that
c_hangmg the vibrator will help, but it is more
likely that workshop repair is required.

(b) If the second fuse blows when it is replaced, re-
place the vibrator and the fuse. If there is ,still
no H.T. voltage, replace V4A. Spare fuses, vibra-
tor and valves are included in Case, Spare Valves
anfi Parts, and in Case, Operating, Remote Re-
ceiver.

NOTE: If the temperature drops to —30°F and if the

operator still wants to use the Set it may be necessary to
warm the OZ4A valve slightly before it will work.
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_The Supply Unit ZE 12 -
(a) If there is no L.T. or H.T. voltage at the Receiver,
check the Battéry leads. If they are faultless
remove Connectors Plug No. 1 from the Supply

Unit and replace the fuse.
If the second fuse blows replace the vibrator and

the fuse.

If it does not blow, attach the Connectors. There .

should now be both L.T. and H.T. voltage. If the

. fuse blows again when the Connectors are attach-
ed, the fault is not in the Supply Unit. Check the
leads and plugs for a short, replace any fuses,
and attach the Connectors. If there is L.T.
now but no H.T. voltage, replace valve V4B. If
this does not help you have done your best and
should call in a specialist.

(b) If there is L.T. voltage but ne H.T. voltage re-
place V4B. If that does not help check the con-
nectors. If there is still no H.T. voltage it is
remotely possible that changing the vibrator will
help, but it is more likely that workshop repair
is required.

6.5 TO REPLACE A VALVE
If there is no improvement after a valve, vibrator or
fuse has been changed, replace the spare in its Case, and
the original in its socket.
% When a spare has been used, obtain a replacement for
your spare case. Do not put the faulty part into the spares
case. Mark it to avoid mistake.

8.5.1 Receiver Valves
All the Receiver valves can be reached after the upper

front panel has been removed.

The positions of all the valves are shown in Fig. 33,
and in addition the actual pin positions are shown in Figs.
24 and 35 so that you can insert the valve in the proper
position without fumbling. (They only go in easily one
way.) . .

. Remove Leads, Aerial No. C7, loosen the two wing
“nuts and pull the panel forward. Valve V2B is less acces-

sible than the others; you must first remove VIG. The

R it o e PR . . .
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shie]d_ can for V2B is not removable. Be sure to replace
all shield cans and grid leads. '

6.5.2 Sender Valves

The Sender Valves are not easy to reach, i
little skill all of them can be rep]aceg through ‘chlt::’zuftar‘;V ldtgo;
Don’t loose your temper and damage the Sender in the
scuffle. Before reaching into the Sender turn the Set OFF
aer turn the FREQUENCY dial to the low frequency endt
Dlrectly behind the fan door at the rear of the Sender—
is a choke ccil. Be careful not to knock it with a shield
can or valve,

The valve positions are shown in Figs. 41, 42 and the
socket pin positions are shown in Fig. 36.

Fpr all valves except the V7A, V6A and V5D, loosen
the wing nut, turn the spring clip aside, remove the shield
can if any, and withdraw the valve.

Do not forget the lead to the Cap of V1J. V5D has a
base clamp and will require a steady pull.

To remove V7A, lift the top plate and turn it about 90°
to the left. It will drop neatly out of the way. Then Tift
out the valve.

When you close the fan door, press it clos i
hand, and tighten the wing fastenzrs with ’ché3 %Slleti e

G i
I T R

6.5.3 The Supply Unit (Valve or Vibrator)

To change V4A or V1BRI1B, loosen the two wing
fasteners, pull the Vibrator Supply Unit out, and there
you are. Put it back when you are through.

6.6 DYNAMOTOR BRUSHES See figs. 49, 50

' r1-‘here are four carbon brushes with springs and pig-
tails in each dynamotor. Brushes, H.T. Canadian are used
at the front panel ends of both machines, and Brushes
L.T. Canadian at the other ends. The surfaces of the
brushes must fit the shape of the commutators. This is :
cal]ed. “bedding” and is particularly important for low .
electrical .noise. When brushes are removed each must be 2
replaced in the holder from which it was removed and in

:he)same position, Original brushes are marked (+) or F
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the lead ahd the lug thorcughly before soldering them.
Never allow any of the leads to roam about loosely where
they will be stepped upon.

THIM OFF

-

8 AKFE

.‘,.-.g.:a'-.‘..;sg:ﬂ SN

6.8 HEADGEAR AND MICROPHONES

The quality of your reception and transmission depends
upon the headphones and microphones. Don't strain the
1 cords. Don’t drop them. Don't jump on them. :
' There are spare receiver units for the headphones and
spare capsules for hoth types of microphone. They are
specially wrapped in waterproof packages. Do not open

] them unfil you need them, or they will have no protection
( against humidity.
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6.9 AERIAL BASE (-2

The Base will require little attention except cleaning.
If after Jong use it has a permanent bend of more than 15°
when supporting an 8 whip rod, rotate it so that the aerial
leans forward instead of backward.

If the Base loosens and can be rotated easily by hand,

bend up washer CMC 114076 and tighten nut CMC 114078.
See Fig. 10,

PosTion SOUNG
Fre. 8

S FEPUIRED
=

Spare washers and a wing nut are included in the Case,
spare parts and valves,

Fig. 37—On Whipping Leads.
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6.10 THE METER

If the Receiver meter fails it will not be possible to
load the Sender. There is a spare in the Case which can
be installed very easily. Be sure to get the polarity of the
leads the same as they were. The Receiver should be
sent to 2 workshop for meter calibration as soon as possible.

£ SLIGHTLY LoVGER THAN PQLTION TO BE BOUNED
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6.11 REMOVAL OF THE MAIN UNITS

To remove the Sender, Receiver, or Supply Unit, it is
only necessary to undo the large bolts and nuts which
fasten the units to the Carrier, and to remove Leads,
Aerial No. CT.

Withdraw the unit by pulling the metal pull knobs,
not the dials or drop cords,

If all three units are removed at once which is an
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Access to Brushes
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DYNAMOTOR ERUSH INSTRUCTION

r i For the following, lay the
[ . . : - Supply Unit on its right hand
; \ side on a clean place:
u
; | .

MGIA (L.P.} |L.T.(4) and H.T.(—) | Can be reached easily.
MGZA (H.P.} | L.T.(+) and H.T.(~—} | Can be reached easily. 5
) For the following remove the B
. . Vibrator Supply Unit and its L
f case, then lay the Supply Unit
on its left side: 3
MGI1A (L.P.) | L.T.(—) Reach through the back of the i
Supply Unit.
) MG1A (L.P.) | HT.(+) Reach through the hole in the
shelf. (It can be donel)
MG2A (H.P.) | L.T.(—) and H.T.(4-) | Can be reached easily.
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To examine a brush which is accessible, do not remove
it. Pull it part way out of the holder. If the carbon is
longer than 14" it is still useful; if it is shorter, replace it.
When the brushes are touching the commutator, the L.T.
and H.T. springs should extend at least 14” from the
holders. If the springs have collapsed, replace the whole . &
brush. Examine the pigtail to be sure that it is not broken
or twisted. This applies to new brushes as well as old ones,

After a brush has been replaced the dynamotor should
be run without load for several hours to improve the bed-
ding. The Receiver may be noisy on Break-in operation for .
some time after the brushes have been replaced. -

NOTE: The dynamotors can be run without load by '
operating the Set on Send, C.W., Key-up.

. o e s e i
i g S

Fig. 36—Top View of Sender Valve and Crystal Sockets.

6.7 LEADS

Keep the leads in good condition. When the insula- o

tion begins to fray, whip it as shown in Fig. 37. If . :

: strands of wire have broken at a lug, eut a short piece off
. the lead and replace the lug.

Spare wire is supplied in the Case, spare parts, for
repairing the following leads:—Leads, Aerial Nos. 5, C6,
and C7, and Aerial Lead Assembly No. C-1. The two sizes
of spare lugs can be used to repair all of the leads in the
¥ station. The spare plug is intended for Leads, Aerial No.
. } 5, or No. C6, or Aerial Lead Assembly No. C1. Clean both
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unpleasant task anyway, the connector block at the rear
of the Carrier must be removed before the units are re-
placed, then when the units have been pushed home, fit
the plugs on the board properly in line into the sockets
and replace the gasket and cover.

If there is any necessity for working on the Coil,
Aerial Tuning No. 2A do not remove all the screws from
the front panel, that is the hard way.

Do it this way:

1. Remove the wooden back,

2. There are three leads from the ceil to the two wing
nut terminals and the lead in terminal. Detach
these leads.

3. Remove from the bottom, the three screws which
have washers. _

4. Remove the six screws from the front panel, which
are marked “A” in Fig. 20.

The whole coil assembly attached to the panel can

now be withdrawn as a unit. When you replace the Coil,
replace all the screws and all the washers.

6.12 SPARE PARTS

Very complete stocks of spare parts are available at
Ordnance Stores—make use of them when you need them.
Always keep your spare parts case completely filled with
good parts. If spares are not available, try the spares
for W.S. Cdn. No, 9 Mk. I and W.5. No. 19. There are
a very large number of interchangeable parts,

For example the following valves, vibrators, and fuses
are available:

Spares For W.S. CoN, No. 9 Mk, I

W.S. CpN. No. 19

Valves W.T. type: ARP3 (3% 1e3
12Y4G 0Z4A
0Z4A
8VEG
813
128C7
Vibrator: Identical unit Interchangeable
(Mallory G6040C} part CMC 111-131-% part RCA 110050-1.
ZA/C 00040,
Fuses: 10 amp. Interchangeable
CMC 108-054 Fuges, cartridge 10 amp,
YRBC 00001 ‘ RCA 113838-1,
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f CHAPTER VII
; ' TECHNICAL DESCRIPTION
g , ' : ; 7.1 PREAMBLE

FE T B ‘ , This chapter comprises a brief outline of how the Set
'EE ) works. The operator need not know the following, nor
é’! even read it. It is included in order that those operators
i) .
0

i who. have some technical experience may have a fuller
appreciation of the equipment they are using.

The block diagrams are self-explanatory and are worth

a little study. They illusirate the various functions of

each part of the Set and show how they are combined.

In the Sender and Receiver diagrams the signal path is

drawn in heavy lines. The schematic cireuit diagrams will

interest those whose ecuriosity is not satisfied by hlock
diagrams,
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7.2 THE SENDER A g
The Sender employs beam tetrcde valves in all the
R.F. stages and in the modulator stage. These are all 6.3V
‘ indirectly heated type 6V6G valves except the power am-
plifier which is a 10V, directly heated type 813 valve.

; ¢ ' Voltage is applied to the 813 filament only on Send.
: ' ' The arrangement of the R.F. stages is sketched in the
following Chart. Band switching accomplishes these
changes and selects the proper tank circuits. There is no

band switching in the frequency determining circuit.
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:; ; BaND SENDER STAGES

'; ll .

i V5A V5B v5Q VIA

! '§ ! 1 Oscillator driver P.A,
T ] 2 Ose-doubler driver P.A.

3 ; | | g 3 Osc-doubler doubler driver P.A.

] i ! 1

éﬁ 4 ! ! ,t i

3 ‘ l 3 : The Master Oscillator is of the Hartly type on M.O.
'?i i l ; ‘ F and Pierce type on Crystal, electron coupled to the next
l ! _ : stage.

N w‘ 1 i - When using crystal control, feedback occurs through
# N i the voltage division across condenser Cl4A and C28B.
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V6A is a gaseous voltage regulator which in conjunetion
with R3TA stabilizes the oscillator screen voltage.

The M.O. tank circuit has been designed with high “C”
and includes parallel capacitive temperature compensation,
It covers the frequency range of band 1 only and is not
switched. On band 1 the plate circuit is not tuned; on
bands 2 and 3 it is tuned to the second harmonic of the .
oscillator frequency.

The plate output of the oscillator is amplified by V5B,
a second 6V6G, whose plate circuit is tuned to the input
frequency on bands 1 and 2, and which drives the grid of
the 813 power amplifier. On band 3, V5B operates as a
doubler, its plate circuit being tuned to twice the in'put
frequency, and is not connected to the power amplifier
but to the input of V5C, an amplifier stage which is switched
into the circuit only on band 3. The plate circuit of V5C
is tuned to the input frequency and drives the grid of the
power amplifier. Thus on all bands there is a driver stage,
operating at output frequency,. between the M.O. and the
power amplifier.

The tuning condensers for the M.O. grid and plate
circuits and for the first driver plate circuit are ganged
together; the tuning condenser for the driver stage which
is used only on band 3 is operated by a separate control
(IPA)}. Both permeability and capacity trimming are pro-
~vided in all the tuned eircuits which are ganged. )

The power amplifier operates as a class C amplifier
“on C.W. and as a grid modulated class C amplifier on R.T.
and M.C.W. A three position switch provides the choice
of high, medium, or low power output by successively _in-
creasing the P.A. grid bias and simultant_&ously lowering
the plate and screen voltages of the audio valves. The
P.A. valve operates most efficienfly on high power.

A flexible output coupling circuit provides proper
impedance matching into aerials less than 34 wavelength,

and over a range of about plus or minus 14 of a waveler.lgt‘h
at the 34 wavelength points. The Aerial Tuning C(?ll iz
used whenever the reactance of the aerial is appreciably
capacitive, that is for aerials less than 14 wavelength and
near but less than 34 wavelength.

When thé coil is used the impedance connected to the
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PA tank circuit is approximately pure resistance; when it
is not used, the tank circuit must be detuned from its
natural resonance setting so that when connected to the
aerial impedance, it presents a resistive load to the P.A.
valve. By means of the roller contacts on the PA loading
coils the impedance transformation ratio is adjusted for
maximum power transfer. A part of these coils is short
circuited by a switch operated by a cam on the P.A. con-
denser shaft, so that at the higher frequencies the in-
ductance of the coil is lowered and the Q is raised.

The output tuning indicator comprises a current trans-
former, a wide band pass filter, and a full wave copper oxide
rectifier which rectifies a small amount of induced R.F.
Current. The resulting D.C. potential is measured by the
moving coil meter. The time constant of the output filter
is chosen so that the meter reading is nearly proportional
to the peak R.F. current. Therefore the meter reading
increases during modulation. The meter sensitivity switeh
controls the resistance in series with the meter.

The audio section comprises a pentode voltage amplifier
V1J, and the 6V6G modulator valve, The two stages are
resistance coupled and include inverse feedback. The input
level is intended for moving coil microphones; a separate.
jack is provided for a carbon microphone, The power -
amplifier is modulated slightly more than 100% on M.C.W.
and over 100% on R.T. peaks. The modulator valve is used
as a Hartley oscillator at 1000 cycles on M.C.W. and C.W.
It modulates the P.A. valve on M.C.W. and provides side-
tone on both M.C.W. and C.W.

Bias voltage for the P.A. valve is obtained from the
voltage drop across a resistance network caused by the
flow of P.A. plate and grid currents. The network and
therefore the bias is altered by the MODE OF OPER. switch
and the HIGH-LOW-MED. switch. On Send this voltage
is also applied to the Receiver to block the 2nd A.F. amphi-
fier valve. On break-in it is applied only when the key is
down; otherwise it is applied continuously.

Keying is accomplished by applying a large negative
voltage to all the Sender control grids except V1J when
the key is up, and removing the voltage when the key is
down. The voltage is obtained from across a high resistance
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inserted on M.C.W. and C.W. between the P.A. bias net-
work and ground. The key is connected across this re-
sistance. For break-in operation the aerial transfer relay
in the Sender and the muting relay in the Receive are
keyed. The former also transfers the headphones and keys
the Sender; the latter grounds the Receiver input circuit
and blocks an audio amplifier valve.

7.3 THE COIL AERIAL TUNING No. 2A

Coil Aerial Tuning No. 2A has been improved mecha-
nically and electrically over the Coil Aerial Tuning No. 2
which was supplied with Wireless Set Canadian No. 9 Mk.
I. It is still interchangeable with the No. 2 coil.

The mechanieal drive ratio has been raised to 1:1 and
the whole mechanical support and stops have been made
sturdier.

Two roller wheels in tandem comprising one assembly
ride on the coil so that two turns are shorted where it
makes contact with the coil. These shorted turns reduce
the coupling between the portion of the ecoil which is in
use and the remaining short circuited portien.

The wheels are supported and sprung independentiy
. by two conical wedges and a coil spring under compression,

74 THE RECEIVER

The Receiver is a thirteen valve three band super-
heterodyne, Twelve volt indirectly heated valves are used
in every stage. 'The crystal calibrator valves are type
12SC7 double triodes; the second detector and AVC stage,
and the noise limiter stage use type 12YAG double diodes;

- all the amplifying stages and the two oscillators use iype

ARP3 pentode valves.

When the Receiver is used in the Carrier the input
to the tuned R.F. amplifier is taken from the P.A. tank
circuit in the Sender. When the Sender tank ecircuit is
tuned to the Receiver frequency its resonance character-
istics contribute to the image frequency atfenuation and
slightly to the sensitivity. A gas filled discharge gap is
connected across the input terminals.

The R.F. stage is followed by a pentode mixer which
is suppressor-grid modulated by the conversion oscillator.

%
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The osciilator valve is connected as a triode in a Hartley
circuit. Its frequency is always 420KC higher than the
signal frequency, DParallel capacitive temperature com-
pensation is provided on each band. Part of a small tapped
coil L10A is connected in series with the low potential .end
of each oscillator tank coil. The position of an iron core
in LI0OA can be adjusted by turning the FREQ. ADJ.
knob, This narrow range of control of inductance provides
a vernier eontrol of frequency. The maximum frequency
coverage Is not large enough to cause serious mistracking
in the R.F. tuned circuits. Permeability and capacitive
trimming are both used in all ganged circuits.

Both I1.F. stages are coupled by two doubie-tuned LF.
transformers tuned to 420 k.c. They include small ad-
ditional coupling coils which are connected in the FLAT
position of the Selectivity switch to increase the coupling
and therefore the band width.

The heterodyne oscillator valve is connected as a triode
in a tuned-grid tuned plate circuit. Parallel capacitive
temperature compensation is provided in the plate circuit.
The HET. control varies the effective capacitanee across
the grid circuit. The oscillator frequency is 420KC when
the dot on the HET. knob is at the dot on the panel.

Separate diodes of V2A are used for the audio and AVC
circuits. Full AVC voltage is applied to the R.F. Mixer
and 1st L.F. valves; partial AVC voltage is applied to the
2ud LF. and Ist AF valves. AVC voltage is applied to
these valves when the Mode of Operation switch is at
AUTO and is removed when the switeh is at MAN. When
switching from R.T. to C.W., in the AUTO positions, the
time delay is increased so that the AVC voltage does not
follow the large signal input changes between key up and
key down conditions of the sending station. In the two
C.W. positions plate voltage is applied to the Het. oscillator.

The A.F. amplifier comprises two resistance coupled
pentode stages; the output valve is transformer coupled
to match low resistance phones and the permanent magnet
dynamic speaker.

There are two noise limiting devices. One is a com-
bination series and parallel limiter which uses both diodes
of Y2B. Diode 3 is connected in series with the audio lead
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from the diode load resistors to the 1st AF. grid. When 2
noise pulse occurs, the cathode potential does not change,
but the plate potential becomes more negative; the result
is that instantaneously the diode does not conduct and does
not transmit the pulse. Diode 5 which normally is not
conducting is connected through the conducting diode 3, to
the audio load resistor. When the pulse occurs the cathode -
hecomes sufficiently negative for the diode to conduct and
condenser C8Z is shunted across the audio load. It's really
amazing, but it works. This limiter is very useful on short
duration pulses of large amplitude such as ignition noise
from charging sets or vehicles.

The other gadget is an audio resonant network which
is connected as a feed-back path between plate and grid
of the 1st AF. valve VIG. The network peaks symmet-
rically the response of the audio amplifier at about 1000
cyeles and sharply attenuates all audic notes above and be-
low that frequency. It provides a great gain in signal-to-
noise ratio on C.W. with all types of noise. Since it cannot
be used on R.T. an IN-OUT switch is provided on the panel.

The Crystal Calibratqr is a minjature sender which
.includes three separate oscillators. The frequencies of
these are 1000 ke., 100 ke., and 10 kc. ‘Bach oscillator
generates harmonics which aré heard in the Wireless Set.
For example when the 1000 ke. oscillator is used, although
1000 ke. is not within the range of the Set, signals can
be heard at 2000 ke., 3000 ke, 4000 ke. and so forth, up to
16000 ke. . :

Qimilarly when the 100 ke. oscillator is switched on
harmonics of 100 ke. are heard in the Set. When the
10 ke. oscillator is turned on harmonies of 10 ke. can be
heard from 1.75 me to 16000 ke. The lowest in frequency
is the 175th harmonic and the highest is the 1,600th

harmonic.
The three valves of the erystal calibrator are double

triodes.

Separate triodes of V3A are used for the 1000 ke. and
100 ke. oscillators. The frequencies are controlled by a
dual frequency crystal which vibrates at 1000 kec. in one
direction and 100 ke. in another direction. The 100 ke.

is more accurate in freguency than the 1000 ke sigmal.

e T
?ﬁ" P e, P T R R (0 V0 s T T T e T

*

L]

151

i[: ;(5}{ ;?:to’:;ieti!_'l:ii;h a !f)requency adjustment C49A which
t fac 'y. Do not touch this adjustme
mujg'{v}'t 10 }\c.. osglilator uses both triodes ofm\tfgg i
Osci[]l tl ra.t‘or cn_'cmt. The output voltage of the IOOmka
oo fie?;x :3; ;m;lée;ihto Qnie multivibrator plate and controfs-
3 e multivibrator circuit so that i
at
g::;:gteandt}tlhe frequency of all its harmonics I;iefre-
e ?s | e frequency of the 100 ke. oscillator *
depends uu;qui;lzcy at which the muitivibrator is co.ntrolled
a appliedpton : e magnitude of the 100 ke. voltage which
1> appted to i( . ﬂ; low voltages the multivibrator oscil-
lates 2 a. - ‘;:e 2 s :ﬁgle. cgntrol voltage (100 ke.)) is in
, attained at which the m .
fit';ef(';uuretrlllg s_uddenlyd alters to 10 ke. As the congi}ziv:r?)fg;g
Increased, a value is attained i
at whi :
g;;mgg ;éj_ddinly changes to 11.1 ke. "This contcrgl t?c?lt]:e-
can e 4 I;];lospz;I] by ? potentiometer, B29A. The potentiie
operly se at the factory so that ) .
gi t;;(t, I1?r1g]tmbratmr is 10 ke, This adjustn}::t frlnet?sutency
changsde(szcili?: 4t}:eg)frec%ency of the multivibrator 1111::
‘ ’ .5.2). 118 is not likely to oc is
?;}:;;lilﬁclﬂiowfever, to find that the multivibrator hacsu;larft 12
reauen }fa sgi;e:;) ;. E'alve has been changed or after an 8;3(
- emperature, Th i ,
then\k;; é-e.set as described in Section% é)titerltlometel‘ st
1s an output valve whi para |
ind ) ich separates th
::nnelc(i(;dkca.s oascgibat]or from their load and beceauls(logtkfs:
lode rectif ates
content of the siaene ectifier, exaggerates the harmonic
W r - I3
1 voﬁl;zl; ghe c]al]brator is switched OFF it is severed from
_ upply so that it does not draw power when idle

7.5 T}THE SUPPLY UNIT
bramon ol e TS 0 et e
) r the Se o
Vlbr%ll;}(:r supply unit for the Recei:]ec:llfe ¢ and the removable
the staftiiomzeé consists pf the LP and HP dynamotors
fan, and t}lge . ,~Send receive relays, the filters, an exhaust
tribution T}Swltches and leads necessary for voltage d's
for alj pu-r o.le. .LP dynamotor, MGIA, supplies 285V D]é-
purposes in the Sender except the PA plate and gnd
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voltages. The HP Dynamotor, MG-24A, supplies 1300V D.C.
for the PA plate and grid.

A thermostat mounted above the LP dynamotor closes
when the temperature there reaches 100°F, and starts the
fans in the Supply Unit and Sender. Below 100°F. forced
circulation is not necessary.

The NET switch starts the LP dynamotor and applies
voltage to all stages of the Sender except the power ampli-
fier. The SEND-RECEIVE switch operates a light duty
relay which closes the 285v supply line to the Sender and
applies voltage to two keying relays, the heavy duty relay
which starts both dynamotors and the P.A. filament. The
SENDER-HEATER switch controls the supply of voltage
to all Sender circuits. When it is OFF only the Receiver
can operate.

The Receiver supply unit contains an interrupter type
vibrator, a step-up transformer, full wave cold cathode
rectifier, and various input and output filters. FI1B the
fuse in the input circuit which ‘protects the transformer
and battery, is mounted on thé main panel. The valve and

. vibrator are the same as those used in the Supply Unit

ZE12.

7.6 THE SUPPLY UNIT ZEI12
The Supply Unit ZE12 can be operated from several

sources of supply. These are listed below with the corres--

ponding output voltages.

TABLE XIV
SUPPLY UNIT ZE12 VOLTAGES

INPUT Qurrur

12V D.C. 150V D.C.
12V A.C. 160V D.C.
12V A.C. 150V D.C.

12¢ D.C,
116V A.C. 356 to 60 Cycles
230V A.C. 25 to 60 Cycles

The Supply Unit comprises a voltage step-up trans-
former, a full wave cold cathode rectifier valve, and
smoothing filters consisting of chokes and condensers. The
input power to the transformer is obtained from an inter-
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;upter typg vibrator when the input is 12V D.C, and dire.ctl
rom tpe line when the input is 115V or 230V A.C Twy
l};;;::l?r;efs aﬁs?nnected in series for 230V AC. .::md jr(:
el for A.C. The circuit change i fo
] ge is perform
f.héoggz.sm;c]h on the chassis. The 12V AE‘ outpuidflz))r"
iver i i at
il aments is obtained from g separate secondary
A plug is inserted in eith
er an AC or a DC
z;eggifg;m ;?;e necessary circuit changes for AC c?:ci{)e(tj:
tion. e circuit has been arranped that i
plug is in the wrong socket no d P Vil occur. i
further precaution there is ct o the shom s 2
_ : a socket on the chassis to hol
f-,{liﬁ io(t? Ol;r;iagiug dllgl‘lélg' Ilﬁl)l.C. operation. The Supply Ugi{:
1 D.C. unless the line plug is in pl
A fuse F1A protects the transformer, the Re{:evaz‘:ie :and

the battery, when on 12V operation,
APPENDIX

. TABLE XV
W?IGHTS AND DIMENSIONS
Wireless Set, Canadian, No, 52

OvVERALL
DiMensions v INCHES IN

o

HeouT [Winrs Depri| Les
Cemplete Edquipment in |
{ th

(exciuding Aerial Tuning goﬁ?rrier % 3% 1348 28

ger(iia] Tuning Coil 81k 16+ 1034
ender : :
Heceiver. ‘ T e . 5:
Supol Unit 1414 15 13 41
Eupply Unit ZE12 1:% Jfﬁ e o
8 26

TABLE XVI

WEIGHTS OF CONTENTS OF EACH KIT

NeET Watent
Kit No. IN Lps. Kir No ’ Nm;nwmeT
. BS,

;. 266 7
108 8 %
: 220 ’ %
5 102 1 ”
: o 11 1067
. 12 107
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TABLE XXI

ABBREVIATIONS
The following list comprises the definitions of the
abbreviations which are most frequently used in the text.

Abbreviation Definition
A Ampere(s)
AC. Alternating Current
AR, e Aerial
AER. CUR. .............. Aerial Current
AT, e Audio Frequency
AUTO ... e ‘Automatic CGain Control
BAT. . e Battery
. e e Centigrade
Cath, .. 0 Cathode
CW. e Continuous Wave
Cycles ..........coooovinn Cycles per second
GR. . e Grid
HBET. .. iiaeans Heterodyne
HF. i High Frequency
HP. s High Power
T e High Tension
IPA. e Intermediate Power Amplifier
KCo oo Kiloeycles per second
LP. e Low Power
) s AP Low Tension
Ma. o Milliampere (8}
MAN. ... e Manual
Meg. oo Megohm (8)
MC. e Megncyele(s) per second
MIC. .. Microphone
MK, e Mark
MW, e Milliwatt (s)
MO, e Master Oscillator
MOD. ... e Modulator
PoA. e Power Amplifier
Pl Plate
ROU. e Remote Control Unit
RE. e Radie Frequency
BT oo i Radio Telephony
T T Microfarad (s)
wuf., Micro-microfarad (s)
N Microvolts
Ve Volt (s)
W Watt (s)
WERPM., ... Words per Minute
W, e Wireless Set
w.T Wireless Telegraphy
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