e e

e
-
x:
P
o

-

R

E
o

o
e




CONTENTS

CHAPTER ONE—

GENERAL DESCRIPTION ... ... ..o o o

CHAPTER TWO—
THE C PRC 26 TYPE D

Introduction ... ... ... .. .. o

Settingup ... v

Testing ... ... . o e o s

Operation ... ..
Dismantling .

Counterpoise Antehna

Maintenance ..
Range ..
Siting ..

Operating Hints e

Conclusion ..

CHAPTER THREE—
THE AN/PRC 10

Introduction ... ... ... . .. . ..
List of Components

Setting up

Controls and their uses
Operating AN PRC 10 .
Testing .. S
Mamt.enance

Range ..

Siting .

Operating Hmts
Conclusion .

CHAPTER FOUR—

Para

8-9
10
11
12
13
14

15-16
17
18-19
20
21

22-24
25
28
27

28-31
32

33-34
35

36-37
38
39

ANCILLARY EQUIPMENTS FOR THE AN/PRC/ 10

General ..

Section 1-— Remote Control Group AN/GRA 6

Introduction .

Components ..

Carrying of Ma.in Components
Remote Control C-433/GRC

Local Control C-434/GRC ... ... ..

Setting up C-433/GRC and
C-434/GRC ..
Operation of AN/GRA 6

3

40-41

42-57

4243

44-45
46
47
48

49-50
51-53



Section 1 — Maintenance .. .. . .. . . .

(Contd.)

Conclusion ... ... ... o

Section 2 — Cords Assembly Special Purpose ......

Introduction .
How relay station operates

How to Connect up Relay Station

Components =

Checking Relay Statlon Operation

Operating Hints .

Conclusion ... ... ... o

Section 3 — Amplifier Power Supply AM- 598/ U

Introduction ... ... .
Setting up .

Vehicle Installatlon
Operatlon ... ... ..o i i
Maintenanee .. ... .. ..
Operating Hints ... ... ... ... .. ... ...
Conelusion ... ... ... oo e

Section 4 — Antenna RC - 292 ... .. .. ... .. ..
Introduetion ... . o

Siting .

54

55-56
57

58-72
58
59-60

61-62
63-65
66-70
71-72

73-83
73-T4
5
76-78
9
80
81
82-83

84-98
84-85
55-56

Erecting Antenna RC 292 by two men 89

Lowering Antenna .

Attaching Coaxial Cable to o

AN/PRC 10 .

Erecting Antenna RC- 292 by

three men . oo e
Dismantling Antenna

Raising Radiating Elements Only

Maintenance ... ... ... .
Ranges .. ..
Points to be Remembered

Section 5 — The Homing Antenna.-AT-339/PRC

Purpose ... .
Components and Weight
Siting ..
Erectmg the Antenna,
Antenna Conftrols .
Operating ..

Using a Modulated Signal
Homing ..

90
91

92
93
94
95-96
97
98

99-120
99-101

o 1p2-103
. 104-105

106

.. 107-108
- 109-110

Using an unmodulated ngnal
. 115-116

Hints on Operation ..

............

False Bearings ... ... ... ...
Conclusion ... ... oo i s e e

111
112
113-114

117-119
120



CHAPTER FIVE

WS 510 '
Introduction ... .. .. . . ... .. 121-123
Components .. v et e e 124
Setting up . s e e e 125
Receiver Controls 126

Transmitter C‘ontrols ot e e e 12T
Testing Batteries ... ... ... . . 128

Crystals .. 129
Hand Set and Head Set Test 130
Man Pack Working . e 131-134
Ground Station Rod Working e e 135
Long Wire Workmg e 138
Sky Wave Aerials . v e e 137138

CW Operation ... ... ... ... . . .. 139-140
Maintenance .. ... ... ... .o 141

Ranges .. e et e s s e 142148
Siting .. et vt e e 144
Frequency Variations e e e 14D-146

Conclusion ... ... ... ... ... ... 147

CHAPTER SIX—

AERIALS FOR LOW POWER FIELD WIRELESS
OPERATION

Section 1 —General ... . ... .. ... .. . 143-164
Introduction ... .. ... .. .. .. ... .. 148
Aerials in General ... ... . ... . 149
Wireless Waves ... ... ... ... ... .. .. 150-151

Frequency .. . 152
Converting Frequency to Wave—

length .. s . 153155
Frequency Spectrum ... 156-157
Classification of Radio Waves

According to Path . .. 158-161

Relation of Frequency to Path . 162-164
Section 2 — Ground Waves ... ... ... ... . . 165-169
Section 3 —Sky Waves ... ... ... ... . ... .. 170-179

Sky Waves .. . 110-171
Reflection of Radio Waves from
Reﬂect,mg Layer e e 1721118
Fading .. , U 1
Section 4 — Siting Wireless Aenals s e . 180190
Section 5 — Practical Aerials .. e 191
High Frequency Aerials .. 191-192

High Frequency Sky Wave Aenals . 193

End Fed Horizontal Aerials = . 194-195
Half Wave Dipole v e e 196198
Half Wave Folded Dipole e 199200

5



Open Wire Shirley Aerial ... ... ... 201-202
High Frequency Ground Wave

Aerials .. e 203
Quarter Wavelength Vertical

Aerial . . . 204-205
Inverted L Quarter Wave ‘Aerial ... 206-207
Quarter Wave T Aerial ... ... ... s 208
Ground Aerials .. ... ... ... o o ... 209-210
VHF Aerials . e s i e 211213
VHF Dipoles .. 214215

VHF Quarter Wave Ground Plane . 218

CHAPTER SEVEN—

METHOD OF TESTING DRY BATTERIES
IN THE FIELD

General . e VPR3 ¥ |
Testing by Operators ... 218-220
Testing by Regimental Storeman ... 221-223
Test Methods for BA-279/U

(AN PRC 10) . e e 224227
Test Methods for BA- 289/U
(C PRC 26) ... e et oo e e 228-231

Test Methods for WS A510 Batteries 232



CHAPTER b5

The W.S. A510

Introduction

121. The AB10 wireless set is a crystal controlled, low power
light-weight transmitter-receiver, designed primarily for
use by long range infantry patrols. It can be used as a man
packed station on the move, in a vehicle, or as a ground
station. For the ground station role, improved aerial
systems are provided to achieve greater range.

122. Carried in two special pouches on the standard web-
bing equipment, its operation can be either voice or CW in
the frequency range 2 - 10 mes. Thus it is an HF wireless
equipment (see Chapter 1).

123. Operated by dry batteries giving 24 hours working, it
provides efficient transmission on either ground wave
(rod) or sky wave (horizontal aerials). See Chapter 1.

Components

124. Figure 22 shows all the components required for a
complete station A510.

setting Up

125. The WS A 510 consists of two units, a2 transmitter and
receiver both housed in a light, hermetically sealed, cast
aluminium alloy case. The setting up is carried out as
follows:—

(a) Transmitter Battery (HT Battery — 30 Volts)
(1) Remove the transmitter from its pouch.

(i) Turn the transmitter upside down. Note the
two large locking wheels, one on each side of
the case. Turn each locking wheel in the
direction of the arrow marked on it. This
allows the cover of the battery compartment
to be removed.

(iii) Remove the large battery from its wrapping.
Take the sealing from the socket on the
battery top in such a manner as to insure no
sealing remains in the socket holes.

(iv) Noting the position of the holes in the battery
socket and the positlon of the pins on the
three pin battery plug attached to the battery
lead coming from the base of the set, it the
plug into the battery socket. Ensure that the
small removing clip attached to the battery
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(b)

(¢)

plug is not between the battery lead and the
top of the battery. Push the battery Into the
battery compartment. The plug must be down
inside the walls of the compartment.

(v) Turn the locking wheels on the battery com-
pariment cover so that thelr open segments
are facing up. Place the battery cover on the
fransmitter body so that the projection on
each side of the body passes through the open
segment. Exert pressure downwards Armly
on the cover. Turn the locking wheels in the
direction of the arrows untll the cover is
locked to the transmitter body. (Turn in the
direction of the arrow).

(vl) Replace the transmitter in its pouch, in such
a manner that the silver covered aerial base
on top of the transmitter appears under the
hole in the ld of the pouch.

LT Battery

(1) Remove the receiver from its pouch, turn it
upside down and remove the battery com-
partment cover.

(1) Unwrap the smaller battery and remove the
sealing from the pocket at its top, Insuring
that no sealing remains in the holes.

(ill) Insert the battery plug into the battery socket
in such a way that the large and small hole in
the socket correspond to the large and small
pin on the piug. Make sure the removing
clip is not between the battery eable and the
top of the battery. Place the battery into
the battery compartment.

{iv) Replace the batiery compartment cover and
return the receiver to its pouch.

Conneztling Transmitter and Receiver Together

The transmitter, carried on the left, and the
receiver on the right of the man, appear to be
separate units but neither will operate until the
Inter-connecting plug and socket are securely
joined. Matching the thick black lead coming from
the right side of the transmitter and the shorter
black lead from the ieft side of the receiver, 80 that
the key on the outer rim of the receiver lead plug
fits into the key way in the rim of the transmitter
lead socket, push plug and socket together and
secure by screwing the largest knurled ring until
it is tight.
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(d)

Hand Set and Head Set. Remove these items from
their carrying pouch. On examination, it will be
seen that the plugs on each of these units are
identical. Each has four pins set close together
with the fifth pin spaced away. These plugs fit
into the double socket at the bottom right of the
receiver control panel. 1t does not matter which
unit goes into which socket.

Receiver Controls

126. The receiver controls as marked on the panel (shown
here in capitals), and other items on the receiver are
explained below and illustrated in figure 23.

(a)

(b)

(c)

(d)

(e)

Frequency Band. This switch selects the blue band
(2 - 45 mes), or the orange band (4.5 - 10 mcs).
The colours are clearly marked, and correspond
with the colours on the frequency dial scale. The
switch has a wide arc of travel.

Frequency. This is the frequeney control knob, the
position of which can be fixed by rotating the LOCK
lever anti-clockwise through 90 degrees. The
frequency is indicated on the dial scale which is
located in the centre of the panel. The dial scale
shows the blue band (2 - 4.5 mes) and the orange
band (45 - 10 mes).

Humidity Indicator. Immediately below the
frequency dial scale is a humidity indicator which
is normally a blue colour, but turns pink when
moisture has leaked in to the receiver, in which
case the set should be replaced and repaired when
possible.

Dial Lamp Switch. The rubber cap near the
frequency dial scale, marked press, covers a press
switch which, when pressed, actuates the pilot lamp
when the function switch on the transmitter is set
at R.

Volume. This control is situated in a corner of the
panel opposite the frequency control knob. It
increases and decreases the sound to the ear.

(f) Five-pin Sockets. These accept the handset or the

(g)

head gear assembly plugs, or one of each, as
required.

Seal test entry. The hexagonal bolt on the right of
the dial lamp switch seals the entry for leak testing
{(by R.Aust. Sigs. or RAEME personnel).

60



Transmitter Controls
127. The transmitter controls as marked on the panel

(shown here in capitals), and other items on the trans-
mitter are explained below and illustrated in figure 23.

(a)

(b)

(e)

(d)

(e)

(f)

(g)

()
(k)

Aerial. The position of this terminal was chosen
in order to keep the rod aerial as far away as
possible from the operator’s body when the set is
carried on the man. The three radial pins at the
top of the terminal form a plug on which the
bayonet type socket in the base of the aerial tuning
induetor, (“rod tuner”) is mounted when a rod
aerial is used. In the centre of this plug is a spring
loaded button which when depressed, clears holes
in the aerial terminal for insertion of dipol or
end-fed aerial leads. (With these aerials the rod
tuner is not used.)

Off-CW - R - Voice. This function switch, operated
by a lever knob exercises complete control of the
station when on the air. When switching from R
to voice, pressure on the knob must be maintained
until speech is finished, its return spring returning
the lever knob to R when pressure is relaxed. When
holding the lever knob to voice, the operator’s hand
must be kept as far as possible from the aerial
terminal.
A-B-Net. This control is mounted on the same
spindle as the function switch. The three positions
are:—

(i) A — long wire end-fed aerial

(i) B — long wire aerial, rod aerial, and dipole
(iii) Net — To net receiver to transmitter

Crystal Seckets To the right of the aerial terminal
is the sealed multiple socket, protected by an easily
removed cover, for four miniature crystals.

Crystal. This switch is mounted on the same
spindle as the mateching switch, and selects the
required crystal.

Matching. This switeh is used, in the main, only
for long wire aerials.

Set to Frequenecy. This control sets the transmitter
to the ordered frequency.

(h) Humidity Indicator 2 As for receiver para 126

Sealed Test Entry {c) and (g).

Dial Lamp Switch. This is identical with the switch
(marked press) on the receiver but operates under
different conditions. The switch functions when
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the transmitter function switch is on CW or volce,
and the AB - net switch 13 in any one of the three
positions. To enable the transmitter to be tuned at
night under conditions of wireless silence, the dial
lamp switch will also function when the function
switeh is on R and the A-B-Net switch is on net.

(1) Aerial Tuning Meter. The frequency dial scale, and
meter scale (marked Aer Tune) are seen through
the one window, the frequency dial scale being
off-set to enable the meter to be more easily read.

{m) Earth. On the outer flange near the aerial tuning
meter is an earth terminal to which connection 1s
made by depressing the leaf spring, inserting the
earth wire through the counter-sunk hole in the
outer flange, and then releasing the leaf spring.

Testing the Batteries
128. (a) Set the A-B-Net switch to Net.

(1) To check low tension.

(i) Move voice-R-CW-Off switch to CW.

(ii) Look down into meter well on transmitter and
press dial lamp switch (marked press) on the
transmitter.

(iii) Meter should read within the limits of the
short thick red band on the meter scale. If
the reading is below the short mark, replace
the battery.

(iv) Turn voice R-CW-Oft switch back to R.

(¢) To check high tension

(i) Hold voice-R-CW-off switch on Veice.

(ii) Look down into meter well on transmitter and
press dial lamp switch (marked Press) on the
transmitter.

(iii) Needle should be within limits of long thin red
mark. If the reading is below the long mark
replace the battery.

(iv) Allow the veice - R - CW - Off switch to return '
to R.

Crystals

129. (a) Remove crystal socket cover by unscrewing the
black knob.

(b) Insert the issued crystals in the crystal holders
(numbered 1 to 4 on crystal socket cover). Ensure
that the pins on the individual erystal holders are
pushed between the two metal holding strips, which
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constitute the socket, not between one of the strips
and the rubber housing. Failure to avoid this will
push the two strips together and render that
particular socket inoperative.

(¢) Replace the crystal socket cover and screw it down.

Hand Set and Head Gear Assembly Test

130. (a) Push the voice-R-CW-off switch (hereafter
referred to as the function switch) to voice and
speak into microphone. If these assemblies are
operating satisfactorily, the operator will hear
sidetone.

{b) Allow the switch to return to R. PBackground noise
should be heard in the ear pieces.

Man Pack Rod Working

131. Fitting Rod

(a) Take the rod tuner from the pouch, and place in a
vertical position on the aerial terminal. Turn the
rod tuner till it drops over the three radial pins.
Push down and turn anti-clockwise t0 lock.

(b) Take the eight foot rod from the pouch. Holding
its thick end throw the aerial out along the ground.
Pull on the button and shake the aerial. The nylon
cord will pull the aerial sections together.

{¢) Place the rod aerial in the hole in the top of the
tuner.

132. Switch Pesitions

(a) Unlock the tuning knob on the rod tuner by moving
the locking arm, situated under the rod tuner knob,
to the right.

{b) Put the function switch to R.

(¢} Put the A-B-Net switch to B.

{d) Switch the crystal switch to the desired fregquency
by selecting positions 1 to 4.

(e) Place the matching switch to 0.

(f) By means of the set fregquency knob, set the trans-
mitter at the approximately ordered frequency.

(g) Set the receiver frequency band switch to the
frequency band in which the ordered frequency is.
(blae and orange bands).

(h) Ensuring that the receiver frequency lock is in the
twelve o’clock position, set the ordered frequency
on the frequency dial.

(i} Set the volume control fully clockwise.
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