RESTRICTED

The information given in this document is not
to be communicated, either directly or indirectly,

to the Press, or to any person not authorized to
receive it.

AUSTRALIAN MILITARY FORCES

Handbook

(ZAA 4873)

FOR. .

WIRELESS SETS
No. 22 wus)

& No. 122 wusn)

1945

PREPARED FOR THE MASTER GENERAL OF THE
ORDNANCE AND ISSUED UNDER THE DIREC-
TION OF THE COMMANDER-IN-CHIEF HEAD-
QUARTERS, AUSTRALIAN MILITARY FORCES

T e e O RPN 0% B R e e 7 e Ry :

1l



!
H j

iv



‘uone3s 939|dwo) Jo majp — (“asny) ZzL *'ON L3S SSTTIYIM °SL e[d

& i=le ;-4
L IS



Pl

LS

L=~ =

% 00
Dot el

CONTENTS

CHAPTER 1
GENERAL DESCRIPTION

General Features e Giviie

Frequenéy Range :

Crystal Upera,tmn W.S. 122 .

Valves .. i =

Power Supply

Power Unit

Current Consumption

TABLE 1—CURRENT CONBUWIPTIO\T

Output Voltage ..

Weights and Dimensions S

TABLE 2—WEIGHTS AND DIMENSIONS

Connections .. .o

The Complete Station .. - i

Aerials and Communication Details ..

Introduction .. i ..

Antenna Rods, “F,” Installation

Aerials, Vertical, 34-ft., Steel

Wire Aerials .. s

TABLE 3—OPERATING FREQULN CI FS OF
WIRE AERIALS o5

Counterpoise

Range ..

TABLE 4 R“’tNGE I_N ‘VIILLS — GRDUN]J
WAVE .. . .. ..

Test Aerials

Aerial Coupling qupment

Protecting the Sender/Receiver Eauppljr Unit

Remote Control

Operating: Facilities—Remote Control Umt “F ,”
No. 1 (Aust.) - :

Operating Facilities—Remote Control Umt “F,”
No. 2 (Aust.) i it i

CHAPTER 2

WORKING INSTRUCTIONS

Valves ..

TABLE 5—VALVES .

Ingerting the Valves

Conneeting Up .

Preliminary

Preliminary Adj uatments; i o ..

TABLE 6—“AERIAL &E.LLLTDR " “AERIAL
COUPLING,” and “AERIAL TUNING”
SETTINGS . 3 7 - ..

vi

- Page

LW L=~ oSS Lo G W o D e e

15
15
15
16
16
17

20



Hec.

10

11

12

13

14

Page
Operating Instruections. . 2 ! i I

9.1 “RECEIVE"—C.W. .. - i e 2L
9.2 “RECEIVE"—M.C.W.—R/ T = T |
9.3 “SEND”—Preliminary Ad}uatments . .. 21
94 “SEND”—C.W. Tuning with Test Aeraa] - i Bk
A-—DMaster Oscillator Control : e 21
B—Crystal Control (W.S. 122 {Aust,‘l} b .. 22
9.5 “SEND”"—M.C.W.—R/T Tuning with Test Aerial.. 22
A—Master Oscillator Control .. : ..o 22
. B—Crystal Control (W.S. 122 {Auat )} - g o
9.6 Voltage Readings— ‘SEND" i i
Netting .. . .. . . - .. 23
10.1 Introduction .. i i i i v 28
10.2 Methods of Netting: .. o 0% v .o 24
Netting Instructions .. it - 8 o 24
11.1 Introduction .. - o st ..o 24
11.2 Netting at a Distance . & & i SRS
11.3  Aerial Circuits Tuning 4 - . |
11.4  Group Netting—Control Station .. i .. 28
11.5  Group Netting—“Out” Stations .. s .. 28
Netting in Harbhour .. & e - .. 29
12.1 Introduction .. s T R oo 28
122 Tuning the Control Station .. - - ve - 20
12.3  Group Netting—Control Station .. . -« 29
12.4 Control Station Adj ustment— “RECEIVE” . B0
12.5 Group Netting—"“Out’” Stations .. - .. 30
12.6 Netting by Wavemeter Vi e i o, 30
Miscellaneous .. : I . .. 31
13.1 The Netting Trimmer . i i .. 31
13.2 Checking Netting ; Re- nettmg 3 S S |
13.3 Hetrodyne Tone Control ; .. 8l
13.4 Using “TUNE" position of “FLICK” Lever s Bl
13.5 System Switching i : Iy . .. 32
13.6 Poor Signals .. . - i RO\
137 Economy of Battery Drain .. 6 2 s B0
13.8 Crash Limiter .. - .. . . PR .

CHAPTER 3
-SPECIAL CONDITIONS OF USE
Aerial Coupling Equipment .. - @ oo 33
14.1 General . SR 5 - .. 33
14.2  Aerial Umts “J {z’mst} .. 33
14.3 Weights and Dimensions. Aerial C-::mplmg ]ﬁqmp

ment—Aerial Units, “J” (Aust.) .. 35
TABLE 12—WEIGHTS AND DIMENSIONS. 35
14.4 Tuning Instructions .. .« 3b

145 Changing Frequency .. uch 2 . .. 36

vii



15

16

17

18
19

20

21

15.3
15.4

16.1
16.2

&t |
17.2
17.3

21.1
21.2
21.3
21:4
21.5
21.6

- 21.T

21.8
21.9

"s}

TABLE 13—Aerial Unlts g™ {Afupt.] Tuning

Settings T
Wireless Remoge Control Unlta i " mr; (.Mut}
and No. 2 (RAust.) .. o'e At .o
General . iy .t A R ‘e
Facilitghs LR e s YL
A—Unit No. 1 e o iy i
B—'—Uﬂltl NG 2 2 an e : "y we e

Description of Aplmratuﬂ 3

Weights and Dimensions of Wireless Bemot-e Control
Equipment for W.S. No. 22 (Aust.) or W.8. No.
122 (Aust.) .. i

TABLE 14—\?LIGHTS and DIMENEIDKS '

Connections .. '

Wireless Remote Control Umta 45 115 » No. 1 {Aull'b.

Wireless Remote Control Units, “F, ” No. 2 (Aust.)

Operating Instructions. . i : A e

Preliminary—No. 1 Gperatﬂr. “ B " '
Switching Instructions—No. 1 Operator = ., .o
Switching Instructions—No. 2 Operator ., ‘

CHAPTER 4
FIELD MAIHTEHAHGE
General Malntananea e g
Introduction K iy S -
Batteries 2 T

Daily Mamtenanﬁe S oii
Operator’s Maintenance e
TABLE 7—DAILY TEBTE;

- - - & - - - - -

- - - - - - - - = "= -
-

Weekly Mainienance .. v g
General . 2 e 2 o'y o
* Station Mamtenance 5 i e ;
Relays .. . ; .
Removal of Umts. fmrn Cases . .
TABLE:- 8—RUNNING REPJ—'&IRS il 2
CHAPTER 5 .

TECHNICAL DESCRIPTION OF RECEIVER
Introduetion .. ! L i o
General .. o g ak o .
Aerial Stage .. e 5 i
R.F. Amplifier Stage s .

Mixer Stage fa RN .. -
LF. Amplifier - i o
2nd Detectnr AV.C. Strage i T s =
AV, . : i < s
Output Stage .. ik e o

Beat Frequency Oscillator ;

21. lll} Crash Limiter ..

viii

Page

36

36
36
37
37
37
39

39

.39

40

- 40

41
41
41

45

45
45
45
46
48
48
49
49
49
54

55
55
55
58
58
58
59
59
59
59
59



sec,

22

23

25

26

22.1
22.2
223
22,4
22.5
22.8
2279
22.8
22.9

23.1
23.2
23.3
234
23.5
23.6
23.7
23.8
23.9

24.1
242
24.3
244
24.5
246

26.1

CHAPTER 6 ! _
TECHNICAL DESCRIPTION OF SENDER

Introduetion .. .. Vi e L
Master Oscillator i i 5
Crystal Controlled Oscillator e
Power Amplifier s

Modulator

Relays ..

Relay RL1

Relay RL2

Relay RL3

Relay R1I4

CHAPTER 7
SWITCHING SYSTEMS

Introduetion .. i s £ “n
Funetion Switch ! id
Antenna Selector Switch S2A—S2B

“Ose. Control” Switch—S8A (W.S, 122 Aust, }
“SENDER"” On/Off Switch S3B ..
“NORMAL-REMOTE"” Switch S3A. .

Meter Switch S4A—S4B LS ol

Wave Change Switch S56A—M

“NET” Switch S6A—F ;

“ORASH LIMITER” Switch STA

~ CHAPTER §
THE POWER SUPPLY

Introduction ..

(General . .

“RECEIVE” Swmchmg oy

“SEND" L.P. Switching
“SEND"” H.P. SWltchmg

- Spares

Connectors o i g e ik
Batteries. . e g ey “a

GHA?TER‘ 9
WORKSHOP MAINTENANCE
Introduetion .. % SRS

Testing Instruments .. ks s
Frequency Standards .. ity o

ix

65
6 -

ﬂT
67 .2
87

68 :
68




Sec. _ Puge

26.3 Voltage, Current, and Resistance Measuremoents . . 76
26.4 Output Power and Modulation Measurcmoents oo T8

27 Socket Voltage Measurements i i e 17
27.1 Control Settings . - v Y i |
27.2 Voltage Measurement Conditions .. T
TABLE 9—SOCKET VOLTAGES—"SKND" i, IR

TABLE 10—SOCKET VOLTAGES—“RECKEIVE" 79

28 Alignment Procedure .. . ; ' .. B0
28.1 GGeneral . ;L Wi SR |
28.2 Bt&ndmd Allgnment {Gndjtiuns i % .. 80

29 LF. Alignment . .. .. . - o 80
29.1 3rd LF. Trausformer i s - ik .. 80
29.2 2nd L.F. Transformer .. s e 5 . 8]
29.3 1st L.F. Transformer .. e . .. 81

30 Heterodyne Tone Ad]ustmant . i .. B2
30.1 Preliminary .. “ = iy .. 82
30.2 B.F.0. Coil Adjustment i i . ve  BY

a1 Overall Alignment—Receiver . i .. B2
31.1 Preliminary . e i i v v 82
31.2 Alignment Pmccdurv & L 7 i . B2

32 Alignment of Sender .. .. .. = .
32.1 Control Settings .. " i - e B3
32.2 Alignment Procedure :— =% i 5 .. 83

33 Final Alignment did .. .. .. e B
33.1 Control Settings 2 s - - .. 85
33.2 Preliminary .. e i I = .. 85
33.3 Procedure 2 i 3 o - .. 85

34 Performance Tests .. .. - i .. 86
34.1 Receiver Tests . .. 88
TABLE 15—RECEIVER SENS ITIVITY .. 86

TABLE 16—-IMAGE RATIO .. . v B

34.2 Sender Tests .. i .. 88
TABLE 17—SENDER OUTPUT . ik .. 89

35 Mechanieal Adjustments . . .. 89
356.1 Flick Dial Mechanism s - .. 89

36 Removal of Major Assemhhes 53 ik .. 90
36.1 Gang Condenser Assembly .. ‘ . - 90
36.2 Aerial Coupling Condenser ﬁsﬂembly i .. 91
36.3 Coil Unit s i .. 91
36.4 Meter Transformer and r-'semal Select{mr 3 oo 92
36.5 Resistor-Condenser Mounting Assemblies .. ce: D2

37 Relay Adjustment i - - i co 92
37.1 Adjustment Data i L. 99
TABLE 11—RELAY A]'}J'UE:«T?-.*IENT ])A’l‘ﬁ. win 92

37.2  Adjusting Tools . y SOT .
37.3 Special Adjustments .. s e i o 93
37.4 Rilica Gel Cartridges .. = 7 .. .. 93



APPENDICES
APPENDIX 1— Page
Wireless Set No. 22 (Aust.) and Wireless Set No. 122 {Auat }
—Complete Stations i3 95
APPENDIX 2—
Wireless Set No. 22 (Aust.) and Wireless Set No. 122 (Auﬂt )
—List of Main Components bon : .. 101

APPENDIX 3—
Wireless Remote Control Units, “F” (Aust.)—Complete
Stations i i A . e s .. 118

APPENDIX 4—
Masts, 21 ft., Wood (Aust.)—Complete Stations .. .. 119

APPENDIX 5—

Aerials, Vertical, 34 ft., Steel—Complete Stations .. .. 120
APPENDIX 6—
Meter Readings e .. .. . KA .
APPENDIX 7—
Selection of Aerials .. % % GiE T e .. 123
ILLUSTRATIONS
Plate 1 Wireless Set No. 22 (Aust.) Chassis—Top View .. 56
Plate 2 Wireless Set No. 22 (Auvst.) Chassis—Underneath
View 50
Plate 5 Wireless Set No. 22 {Aust ) Chassis—Front View 18
Plate 4 Wireless Set No. 22 (Aust.) Supply Units No. 1A—
Top View .. 69
Plate 5 Wireless Set No. 22 (Auﬂt ) Supphr Units No. 1A—
Underneath View . 72
Plate 6 Wireless Set No. 22 (Aust ) Supp]y Units No. 1A—
Front View O
Plate 7 Aerial Coupling ]Lqul pment—Aerlal Unlta “J"
(Aust.)—Front View 5 34
Plate 8 Aerial Coupling Equ1pment—Aer1al Umta g
(Aust.)—Top View 34
Plate 9 Wireless Remote Control Umtn ”F ” No. 1 {Aust }
Chassis—Front View .. 38
Plate 10 Wireless Remote Control Units, “F ” No. 1 {Aust ]
Chassis—Top View i 38
Plate 11 Wireless Remote Control Units ”F ” No. 2 {Austr }
Chassis—Front View . 42
Plate 12 Wireless Remote Control Units, “F ” No. 2 {Aust j
Chassis—Top View il 42
Plate 13 Wireless Set No. 22 (Aust. )-—Vlew of (‘Dmplete
Station - iv
Plate 14 Wireless Set No. 22 {Aust }-——Sender I:E's',t-‘:nzlssl‘.rer and
Supply Units ‘s : . wy  DE

x1



Plate 15

Plate 16
Plate 17
Plate 18

Plate 19

Plate 20

Fig. 1
Fig. 1la
Fig. 2
Fig. 3
Fig. 4
Fig. 5
Fig. 6
Fig. 7
Fig. 8
Fig. 9
Fig. 10
Fig. 11
Fig. 12
Fig. 13
Fig. 14a
14b
14e¢

Fig. 15
Fig. 16

Wireless Set No. 122 {Aust )—View of L‘mup]etu '
Station

Wireless Set No. 122 {Aust } Cha.ssm—-l*mnt Vu W

Wireless Set No. 122 (Aust.) Chassis—Top View

Wireless Set No. 122 (Aust} Chassis—Underneath

View e
Wireless Set No. 122 [Aust wSmderﬂ{w-ﬂwl :uul
Supply Unit . :
Immersion Covers

DIAGRAMS
Wireless Set No. 22 (Aust.)—Sender/Receiver
Schematic
Wireless Set, No. 122 (Aust.)—Sender/Receiver
Schematie.

Wireless Set No. 22 (Aust.) and Wireless Set No.
122 (Aust.)—Simplified Diagram of Sender
Wireless Set No. 22 (Aust.) and Wireless Set No.
122 (Aust.)—Simplified Diagram of Recciver
Wireless Set No. 22 (Aust.) Supply Units No. 1A—
Schematic

Aerial Coupling Equipment—Aerial Units, “J”
(Aust.)—Schematic

Wireless Remote Control Units, “F,” No. 1
(Aust.)—Schematic

Wireless Remote Control Units, “F,” No. 2
(Aust.)—Schematic

Wireless Set No. 22 (Aust.) and Wircless Set No.
122 (Aust.) Position of Valves

Connections to Snatch Plugs

Tuning to Zero Beat

Graph—Antenna Radiation Efficiency Correc tmn
Factor

Graph—Correction Factor for Sky Wave Radia-
tion from a Vertical Rod Aerial

Graph—Correction Factor for Sky Wave Radia-
tion from a Half-wave Horizontal Aerial, 10-30
ft. above Earth.

Block—Diagram of Sender/Receiver

Block—Diagram of Receiver only.

Block—Diagram of Sender only.

Man-carried Station

Connectlng Head-set Leads to Drop Leads fI‘CII’ﬂ
Panel. g

Xii

Page

v
19
a7

.. 16
. 9
. 24

Tl ks [N

16.



WIRELESS SETS
NO. 22 (AUST) & No. 122 (AUST)

HANDBOOK

Chapier 1

GENERAL DESCRIPTION

1.1 General Features.
Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.) is a combined
Nender/Receiver intended for use as: '
(i) Ground Station.
(i) Vehicle Station
(iii) Manpack Station

Features of its design are high efficiency and light weight. The
cquipment is designed for operation on C.W., M.C.W., and R/T
and its frequency range is such that it can be used to communicate
with all other generally used types of Army wireless sets.

When used ‘as a Man-Pack station the complete Wireless Set
No. 22 (Aust.) or W.S. 122 (Aust.) equipment, including batteries
and aerial equipment is arranged in such a manner that the loading
lor any one of the three men comprising the station personnel does
not exceed 35 lbs. See page 2 for method of carrving.

1.2 Frequency Range.

The Sender/Receiver tunes over the frequency range from 2 to 8
Me/s. (150 to 37.5 metres) covered in two bands, ie. 2 to 4 Me/s.
(150 to 75 metres) and 4 to 8 Me/s. (75 to 37.5 metres)

The circuits of the Sender/Receiver are so associated that the
main tuning control of the receiver is also the tuning control for
the sender. By use of the “Netting Trimmer,” the sender is always
automatically adjusted to transmit signals on the same frequency
s those being received.

1.3 Crystal Operation (W.S. 122),

Provision is made for operation of the transmitter with crystal
controlled oscillator. Two crystals may be used, from which either
the fundamental or second harmonic frequencies may be transmitted.

1
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1.4 Valves.

'i en valves are used in the Wireless Set No. 22 (Aust,) or W.8.

22 (Aust.) and three of these are common to both sender and
receiver.,

The receiver is a seven valve super- het.ered"gme capable of
receiving C.W. (W/T) or modulated signals (R/T and M.C.W.).

The sender is a two valve Master Oscillator/Power Amplifier
lype which is plate modulated under R/T or M.C.W. conditions.
Four additionh]l valves are used for R,.“T or M.C.W. operation.
lefer to Block Diagrams on pages 4 and 5 for dete:]e

2. POWER SUPPLY
2.1 Power Unit.

Power Supply for the Wireless Set No. 22 (Aust.) or W.S. 122
(Aust.) is furnished by Supply Units No. 1A, a mbreter-epereted
unit energised from a 12 volt secondary betterj,r In the Truck or

(iround Station installations two 6 Volt—75 Ah. batteries are used,
whilst for Man- Paek operation a single 12 Volt—20 Ah. battery is
employed.

The supply umt is arranged for either “High" or ‘_"Lew” power
operation of the sender. In addition it supplies the voltage needed
for the receiver.

Change-over from High Power to Low Power sender euppiy is
nifected by means.of a switch on the front panel of Supply Units
No. 1A. Relays built in to the supply unit, and actuated by the
Nender/Receiver relays, change the power euppvl].r from “SEND"
lo “RECEIVE.” See Fig: 4 for the Circuit Diagram and Plates
4, 5 and 6 for further details.

2.2 Current Consumption. :
The approximate current consumptions under the different con
ditions of operation of the Sender/Receiver unit are given in Table I

TABLE 1.—CURRENT CONSUMPTION.

. Approx. Hours Working

IR T Battery Drain
- Clonditions (Amps.) (Approz.) .
| 12V.—T64R. | 12F.-2045.
we'wrﬂ" H.P. |
M.C.W.—(. 'W—R,IT - 63
“RECEIVE" b . 2.0
Listening Watch . 0-9

Normal Working, 3 hrs,
“RECEIVE" to 1. hr. ; ;
YBEND” i s | T 3:5 20 5

Note.—On “EECEIVE” all Bender/Receiver valve filaments are “On.”
On “LISTENING WATCH"” the “SENDER" filaments are
switched “0f."”
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Receiver Only Fig. No. 14b

V.3.B Beat
Frequency
Oscillator

V.1.B V.IC|

y. 01
T V.1.A V.2.A

RF Amplifier  Mixer IF Amplifier' 1F Amplifier Diodes only Qutput
SRR Detector, AVC

Sender Only

F.>
Y

V.5.A V.7.A
| |

MO P.A.

V.3 A V 6A
Modulation §
Pre-Amplifier |
M.C.W.and Triode only Driver Class B
Side Tone Modulation Modulator

Odcillator Amplifier

Fig. No. l4c
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2.3 Output Voltage.

The Supply Units No. 1A will deliver the following D.C. voltages
to the Sender/Receiver. (On load.)

“RECEIVE” .. ... .. .. 150 Volts

WENDY - o e L =
LP.MCW—CW.—R/T .. 180 Volts
HP.CW. .. .. .. 360Volts

HP.MCW—RT .. .. 260 Volts

3. WEIGHTS AND DIMENSIONS

TABLE 2.—WEIGHTS AND DIMENSIONS.

Arrangement of Set IEE??E L[::fr]h » ﬁ:f? : ﬁﬁ?
Sender/Receiver Unit .. e M 173 . 104 8%
_ Supply Unit .. .. ..| 20 6 104 | 8h
Sender/Receiver Unit and Supply
Unit in Carrier No. 1 .. s 653 243 104 104

Note.—Only permanently attached connectors included in weights.

4. CONNECTIONS

The Sender and the Receiver are assembled as one unit. Three
drop leads are permanently attached to the Sender/Receiver unit.
Two of these terminate in 5-pin snatch plugs for the Microphone
and Receivers Headgear Assemblies No. 1 whilst the third iz
terminated in a 12-pin socket which connects to the 12-pin plug
on Supply Units No. 1A.

Alternative battery connectors are msed. With the Man-Pack
station Connectors, 4Pt. No. A3 (Aust.) consisting of a four pin
plug for connection to the power supply unit and hooked lugs for
connection to the 12-Volt 20Ah. battery is used.

Connectors, Battery (Aust.) No. 8 or Connectors 4 point No. A4
(Aust.) which terminates in two Niphan plugs for connection to the
two 6-Volt 75Ah. batteries is employed for the Truck or Ground
Station.

The earth connection from Supply Units No. 1A case to the
Sender/Receiver unit case is made by means of Connectors, Single,
No. 10D one end of which is permanently attached to the supply
unit.

6



5. THE COMPLETE STATION

Details of the stores required for complete Stations, Wireless Sets,
No. 22 (Aust.) or Wireless Sets, No. 122 (Aust.) are given in Appen-
dix “1”’ for the three conditions of use described in Para. 1. Many
of these stores are standard service equipment, and call for no
comment, but attention is drawn. to the following points :—

(i) Battery Fuse.

(ii)

(1i1)

A rewirable fuse is included in the battery circuit and is fitted
in clips at the top of the inner face of the power-unit panel.

The reel of spare fuse wire is housed on the top of the chassis
inside the case.

Headhones and Mierophones.

The Microphone and Receivers—Headgear assembly com-
prises a pair of moving-coil telephones and a moving-coil
microphone wired in a common head harness, the microphone
handle incorporating a pressel switch. This type of acoustic
equipment gives exceptionally good intelligibility, especially
under noisy conditions such as exist in a vehicle in motion.
Immersion Covers.

Clovers, Immersion, No. 1 Mk. 11 for sender/receiver, and No.
2 Mk. IT for Supply Unit, No. 1A, are provided so that the
Set may be made completely waterproof when required for
beach landings, river crossing or similar operations,

Where there is a possibility of the equipment being totally
immersed, a special plastic compound should be applied to the
seals of the immersion covers. This compound is an ordnance
store—HAA0458 Compound, Plastic—and is available through
normal channels

IMMERSION COVERS

ADJUST IMMERSION COVERS SO THAT STRAIN BUCKLES PULL

SEE

THE COVER
FITS5
CORRECTLY
ALL ROUND

IMMERSION COVER TIGHTLY DOWN TO SET

THAT

Flate
no, 20




(iv) Battery for Man-carried station.
Batteries, secy., port.—12-volts, 20Ah. (Aust.) with its
carrier (Carriers, Battery, Mk. II) is used with the man-
carried station, and if the battery is fully charged should give
about 4 hours normal working on H.P.

(v) Connecting Leads.

Connector, Single, No. 10A. Used for Aerial connection on
ground station. Should be carried in Satchels, Signals,
No. 1A. — ;
Connectors, Single, No. 10C. TUsed for Aerial connections in
vehicle, from the aerial terminal on Set to Condenser, X5,
5KV, Mk. II and Connectors, Single, No. 10E (Aust.) from .
this condenser to the aerial base.

. Note :—These Connectors are not removed from the Vehicle

- when the Set is taken out for use as a ground station.
Connectors, Battery (Aust.) No. 8 or Connectors, 4-point,
No. A4 (Aust.). Lead from battery to Power Unit. In the
case of the vehicle-station, this lead is not removed from the
vehicle when the Set is used as a ground station. A separate
lead for ground-station use (Connectors, 4-point, No. A3)
is carried in Satchel, Signals, No. 1A.
For other Connectors, refer to complete stations list (Appen-
dix 1). :

VIEW LOOKING INTO PLUG SHOWING CONTACTS.

N e,

o 0= :
¢ o8 8\
c 31 __{}Q—m
g b D@
13 of
DROP CORD MICROPHONE AND RCR HEADGEAR N1
A TELEPHOME  + RED.
B RELAY + GREEN. ’
RELAY = w

Cc TRLEFHOME = TELLOW, Flg_ No_ 9

D MICROPHOMNE + BLACK . :

E  MCROPHONE - GREY

6. AERIALS AND COMMUNICATION DETAILS

6.1. Introduetion.
The aerials supplied with the Wireless Set No. 22 (Aust.) or W.5.
122 (Aust.) are:
. (i) Antenna Rods “F,” Sections 1, 2, and 3.
(ii) Aerials Vertical, 34-ft. Steel.
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(iii) Aerials, Half-Wave (Aust.)—
No. 1.
No. 2.
No. 3.
Aerials, Quarter-Wave (Aust.)—
No. 1 3
ltem (i) is intended primarily for use with the vehicle and Man-
puek Stations. Items (ii) and (iii) are intended for Ground station
operation or for use with a vehicle station when the vehicle is
winlionary. Ttem (iii) also is used for Manpack operation

.2. Antenna Rods, ‘‘F,”’ Installation.

'Three sections—Nos. 1,-2, and 3—of this aerial are used in
ronjunction with Aerial Bases No. 10, Mountings, aerial base,
Nio. 3, and Condensers X5, 5-kV, Mk, II (Aust.) No. 2 in the vehicle
installation. The condenser is used to isolate the Sender/Receiver
unit from the aerial itself to prevent damage to the set should the
nerial come in contact with overhead supply lines.

The aerial is connected to the condenser by means of Connectors,
Ningle, No. 10E (Aust.), whilst Connectors, Single, No. 10C, is used
lo join the Sender/Receiver to the isolating condenser. This aerial
it used on the move but for maximum range under stationary
eonditions the Half-wave or Quarter-wave aerials or Aerials, Vertical,
34-ft., Steel, should be used.

6.3. Aerials, Vertical, 34-ft., Steel.
This aerial consists of :
(i) A base-insulator and spike (Insulators, ebonite, “B"").
(ii) Six Antenna rods, “D,"” sections. (Total, 18 feet.)
(iii) An adaptor.
(iv) Four Antenna rods, “'F,” sections. (Total, 16 feet.)
(v) The necessary stayplates, pickets, etc.

The aerial is used with the Ground Station and is connected to
the Sender/Receiver unit by means of Connectors, single, No. 10A

6.4. Wire Aerials.

Four of these aerials are provided for use with Wireless Set
No. 22 (Aust.) or W.S. 122 (Aust.). Each aerial is intended for
operation over two frequency ranges and is, therefore, constructed
of two lengths separated by an insulator. The change from one
frequency range to another is effected by means of a jumper wire
terminating in a spade lug which may be either connected or dis-
connected from a terminal to short-circuit or open-circuit the
insulator, Three of the aerials are half-wave types whilst the fourth
is a quarter-wave type.

Details of the approximate frequency coverages of each aerial
are given in Table 3.
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TABLE 3.—OPERATING FREQUENCIES OF WIRE AERIALS.

Aerial Length—ft. Use for Frequencies
Half-wave (Aust.) No. 1 18% 2.0 Hc;’a. to 2-6 Me/s,
: 145 2-6 Me/s. to 3-4 Mc/s,
" Half-wave (Aust.) No. 2 106 3-4 Me/s, to 44 Me/s.
85 4-4 Me/s. to 5-6 Mg/s,
Half-wave {Aust.) No. 3 67 56 Me/a, to 6-8 Me/s,
A6 6-8 Mc/s, to 8-0 Me/s,
Quarter-Wave (Aust.) No. 1 50 2.0 Me/s. to 4-0 Me/s.
25 40 Me/s. to 8-0 Me/s.

6.5. Counterpoise. .

Leads, Counterpoise, No. 2, Mk. IT (Aust.), is provided for use
with Aerials, Vertical, 34-ft., Steel and the wire aerials. The use
of this counterpoise will in many cases improve radiation on
“SEND"” and the Signal/Noise ratio on “RECEIVE.” This is
particularly the case when the set is working over very dry ground.
In wet locations an earth pin will give similar results to those
obtained with the counterpoise.

6.6. Rang.e.
. The range of the Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.)
will depend upon whether Ground Wave or Sky Wave transmission

is used. . :
If Ground Wave transmission is used the ranges to be expected

are as shown in Table 4.
TABLE 4.—RANGE IN MILES (GROUND WAVE).

R/T. M.C.W. O.W.

Aerial
Jungle | Normal | Jungle | Normal | Jungle | Normal

12 ft. Rod on Move-
Truck Station 35 2030 46 25-35 6—8 4050}

16 ft. rod—Ground
Station 3-5 20-30 46 25-35 6—8 40-50

34 ft. rod—Ground
Station 8T 30—40 -5 4045 5-10 50—-60

Quarter-Wave Wire

Aerial 7-9 4050 810 | &50-60 | 10-12 | 60-70

It should be realised that these ranges are theoretical and will
vary with conditions of terrain, siting of the station, atmospherie
conditions, and the state of the batteries.
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Il Sky Wave transmission is used C.W, ranges of up to 500 miles
(hroughout the major portion of the 24 hours can be expected
when the correct type of aerial is used. Here again variables such
wi the season of the year, the frequency used, and the prevailing
nmospheric conditions must be taken into consideration.

I'he frequencies used for Sky Wave transmission should be
wlocted only after a study of the Frequency Prediction Charts
isied monthly by SOin C. Select a frequency as near as possible to

the optimum for the distance, the time of the day, and the location.

Appendix 7 details the method of selecting the correct aerial for
wny given set of conditions. This Appendix must be studied
(horoughly and understood if reliable communications are to be
eilablished and maintained.

).7. Test Aerials.

A test aerial is provided in the Wireless Set No. 22 (Aust.) or
W.8. 122 (Aust.) to enable the transmitter to be tested without
muliating a signal. It is used by setting the “AE. SELECTOR”
wwitch to “TEST.” See Table 6 for control settings, Appendix 6
for Meter readings and Paras. 9.3—9.5 for testing procedure.

6.8. Aerial Coupling Equipment.

Where tactical or other considerations call for it the Wireless
st No. 22 (Aust.) or W.S. 122 (Aust.) may be operated remotely
lrom rod aerials.

Aerial Units, “J,” (Aust.) is designed for this purpose. With
(he aid of this unit the set may be operated at distances of 15, 30,
or 45 feet from the aerial without serious loss of power and without
wlTecting the tunability of either the Sender output circuits or the
nerial coupling unit itself.

The Aerial Unit ,*J"" (Aust.), is coupled to the Sender/Receiver
ly means of a pair of Connectors, Twin, No. 22 (Aust.), and from
one to three Connectors, Twin, No. 15, depending upon the distance
weparating the Sender/Receiver from the Aerial Units, “J" (Aust).

For further information see Chapter 3.

6.9. Protecting the Sender/Receiver and Supply Unit.
With the aid of :—
(a) Covers, Protecting,
(b) Covers, Waterproof,
(¢) Covers, Immersion,
I'he Wireless Set No. 22 (Aust.) or W.8.122 (Aust.) and Supply
|Inits No. 1A are safeguarded against mechanical damage and
(amage due to the ingress of moisture, rain, and salt-water spray,
(i) Covers, Protecting, No. 1, Mk. IT and No. 2, Mk. IL
These are similar to the grilles used with Wireless Sets
No. 19 but, being constructed of duralumin, are lighter than
the types previously used.
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The Covers, Protecting, clip over the front of the Sender/
Receiver Unit and the Supply Unit No. 1A to protect the
controls from damage. Covers, Protecting, No. 1, Mk. IT,
is used with the Sender/Receiver Unit and Covers, Pro-
tecting, No. 2, Mk. II, is used with Supply Units No. 1A.
They are fitted by engaging the channel section of the Pro-
tecting Cover in the top rolled edge of the Sender/Receiver -
or Supply Unit case and bearing down on the cover until
it springs into place on the rolled section at the bottom
of the equipment case.

Before Covers, I—‘mteéting, No.1, Mk. IT, or No. 2, Mk. II,
are fitted, the top edge of Covers, Waterproof, No. 1, Mk. IT
or No. 2, Mk. II, is laid along the top rolled section of the
equipment case and held in position when Covers, Protect-
ing, are fitted.

(ii) Covers, Waterproof, No. 1, Mk. IT, and No 2, Mk II.
These covers are canvas covers which fit over Covers,
Protecting, to keep rain from the front of the Sender/
Receiver and the Supply Unit. The Sender/Receiver can
be operated .with the waterproof covers in place; when
not required they are rolled up and fastened by their
securing straps at the top of the Sender/Receiver and
Supply Unit cases. |
Covers, Waterproof, No. 1, Mk. II, is used on the Sender/
Receiver and Covers, Waterproof, No. 2, Mk. II, is used
on the Supply Unit.

Note.—Covers, Protecting, No. 1 and No. 2, and Covers, Water-
proof, No. 1 and No. 2, will be fitted to the Sender/Receiver and
the Supply Unit except when Covers, Immersion, No. 1, Mk, IT,
and No. 2, Mk. II, are used. _

(iii) Covers, Immersion, No. 1, Mk. I, and No. 2, Mk. IT.
These covers are provided so that Wireless Set No. 22
(Aust.) or W.5.122 (Aust.) may be made completely water-
proof when required for a beach landing, river crossing, or
similar operation. When the immersion covers are properly
fitted both the Sender/Receiver Unit and the Supply Unit
are completely buoyant. Covers, Immersion, No. 1, Mk. II, *
is used on the Sender/Receiver Unit and Covers, Immersion,
No. 2, Mk. II, is used on the Supply Unit.

To fit the Immersion Covers first remove Covers, Protecting,
and Covers, Waterproof, from the set and the Supply Unit.
Place the Immersion Cover over the front of the case of the
Sender/Receiver Unit or the Supply Unit.

Make sure that the rubber sealing gasket fits properly all
around the rolled edge of the case and pass the strap fitted
to the Immersion Cover around the back of the equipment
case. With the levers of the “Quick-release” catches
facing outwards tighten the strap as much as possible by
means of the “D’s.”  Complete the sealing of the Immersion
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Cover by moving the levers of the “Quick-release™ catches
inwards until they lie flat on the lid of the Immersion Cover.

Warning,—The Covers, Immersion, No. 1 and No. 2, must be
handled with care when not attached to the Set and Power Supply.
'I'ney must not be used as seats, to support the Set, etc., as this will
posult in straining the covers and causing them to leak.

6.10. Remote Control.

Wireless Set No. 22 (Aust.) or W.S. No. 122 (Aust.) may be
operated from - a distance by means of Wireless Remote Control
| Inits, “F,” No. 1 and No. 2 (Aust.).

Wireless Remote Control Unit, “F,” No. 1 (Aust.) is operated
hy the operator of Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.)
nnd is installed in close proximity to the Sender/Receiver Unit.
Wireless Remote Control Unit, “F,” No. 2 (Aust.) is operated at
Il remote point which may be up to one mile distant from the
No. 1 Unit, using D3 cable.

Both the No. 1 and the No. 2 Units are capable of changing
Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.) over from “SEND”
lo “RECEIVE” but neither unit can select: the type of transmission
or reception. This function is vested in the operator of Remote
('ontrol Unit, “F,” No. 1 (Aust.) who monitors the remote control,
(unes the Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.), and ad-
justs the “M.C.W -C.W.-R/T.” switch as required.

The Remote Control Unit, “F,” No. 1 may have associated
with it : '

(i) Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.).
(ii) Telephone Exchange No. 1.
(ii1) A Separate Sender.
(iv) Near Receiver No. 1.
(v) The Remote Line cennecting to Remote Control Unit, “F,""" ~
No. 2 (Aust.).
(vi) Operator No. 1.
Associated with Remote Control Units, “F,” No. 2 are :
(i) Telephone Exchange No. 2.
(i1) Near Receiver No. 2.
(iii) The Remote Line connecting to Remote Control Unit, “F,”
No. 1 (Aust.).
(iv) Operator No. 2.

6.11. Operating Facilities—Remote Control Unit, *‘F,”’ No. 1 (Aust.).
The following facilities are available from the No. 1 Unit :

(i) Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.).
Provided that the function switch—""M.C.W.-C.W.-R/T.
is set by Operator No. 1, the Wireless Set No. 22 (Aust.)
or W.S. 122 (Aust.), can be operated in the normal manner
through Unit No. 1.
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(i) No. 1 Exchange.
This Exchange can call Operator No. 1 and request either
the use of Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.),
or a through connection to Operator No. 2. Exchange
‘cannot ring Operator No. 1 but as this operator monitors
Unit No. 1 he can hear Exchange. Operator No. 1 can
ring Exchange No. 1.

(iii) Separate Sender.
This may be used to re-broadcast :
(a) Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.) or,
(b) Operator No. 2, Exchanges No. 1 or No. 2, or Near

Receiver No. 2.

(iv) Near Receiver No. 1.

This may be re-broadcast by Operator No. 1 over Wireless

Set No. 22 (Aust.) or W.S. 122 (Aust.).

(v) No. 1 Operator. _
This operator may use Wireless Set No. 22 (Aust.) or W.S.
122 (Aust.) on M.C.W., C.W., or R/T. on either “SEND"
or “RECEIVE.” While this is being done :

(@) Exchange No. 1 or Operator No. 2 may use the Separate
Sender, or

() Exchange No. 1 may be connected to Unit No. 2 or
through this unit to Exchange No. 2 or Near Receiver
No. 2.

6.12. Operating Facilities Remote Control Unit, **F,”” No. 2 (Aust..)
(i) Exchange No. 2. .
This exchange may ring or be rung by Operator No. 2.
Exchange can call Operator No. 2, and request to be put
through to Operator No. 1 or Exchange No. 1. Through
Operator No. 2, Exchange No. 2 can request the use of
Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.) or the
Separate Sender on R/T.
(ii) Near Receiver No. 2.
This receiver may be listened to by :
(a) Operators No. 1 or No. 2.
(b) Exchanges No. 1 or No. 2.
or it may be re-broadcast on Wireless Set No. 22 (Aust.)
or W.S. 122 (Aust.) or on the Separate Sender.
(iii) Operator No. 2. :

May ring Exchange No. 2, Operator No. 1, or Exchange
No. 1. May ask Operator No. 1 to make available Wireless
Set No. 22 (Aust.) or W.S, 122 (Aust.) for M.C.W., C.W. or
R/T. operation on “SEND” or request the use of the Separ-
ate Sender.
May listen to Wireless Set No. 22 (Aust.) or Near Receiver
No. 2. May enable Exchange No. 2 to ring Operator No. 1
or to use Wireless Set No. 22 (Aust.) or W.S. 122 (Aust.)
or the Separate Sender on R/T.
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Chapter 2 |

WORKING INSTRUCTIONS

7. VALVES

Ten valves are required for Wireless Set No. 22 (Aust.) or W.S.
122 (Aust.). Details of the types and purposes of these valves
nre given in Table 5.

TABLE 5.—VALVES.

Valve Type Purpose
V1A 1D5GP Receiver R.F. Amplifier
V1B 1D6GE Receiver I.F. Amplifier
YicC 1D5GE . Receiver LF, Amplifier

Sender M.C.W. Oscillator
Sender S§peech Amplifier

VZA 1C7G Receiver Frequeney Changer
V3A 1H6G Sender Speech Amplifier
Beceiver 2nd Detector and A.V.C.

ViB IH6G Receiver B.F.0.
V4A 150G Receiver Output

. Sender Modulator Driver Amplifier
V5A 6U TG Sender Master Oscillator
VoA 6NTGT Sender M.C.W.—R/T. Modulator
V7iA . BO7 Sender Power Amplifier

7.1. Inserting the Valves.
To insett the valves in the Sender/Receiver unit : _
(i) Uncouple the 12 pt. connector from Supply Units No. 1A.
(ii) Unscrew the six screws from the Sender/Receiver Front
Panel.
(iii) Withdraw the set from its case by pulling on the handles
at each end.
(iv) Fit shields to valves V1A, V1B, V1C, V2A, V3A, and V3B,
Note.—Before fitting the shields make sure that the earthing lugs
are in position on each valve base.
(v) Place the valves in their respective sockets. See Fig. 8.)
(vi) Pull the spring retaining rings over the tops of the valves.
Make sure that the springs do not come into metallic
contact with the valve shields.
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(vii) Replace the SE‘ﬂdtrfRBc'ewer in its case, tighten the securing
screws, and plug the 12pt. connector into Supply Units

No. 11‘1
DO, I‘HI &),
IF2
'U'Gh Waa p 1 YIG via O @
= Lo
O
@lo*mm
O RF
& INDUGT i ViA
o
VTA
1 g [ Co | == |
156 /273 PA 72

F:g 8. WIRELESS SET No. 2 (Aust.) and WIRELESS SET
No. 122 (Aust.)—Position of Valves

8. CONNECTING-UP

8.1 Preliminary. _ CONNECTING HEAD-SET LEADS
(i) Roll up the waterproof TO DROP LEADS FROM PANEL

cover and stow it at the L Undoing
top of the set.

(ii) Plug in the 12pt. connec-
tor from the set to the plug
on Supply Units No. 1A,

(iii) Insert the plug of Connec-
tors, Battery (Aust.) No.
8 or Connectors, 4pt.,
No. A3 (Aust)) in the
socket on Supply Units
No. 1A and make sure
that the other end of the
connector is correctly con-
nected to the batteries.

(iv) Make sure that the cases
of the Wireless Set No.
22 (Aust.) or W.S. 122 53
(Aust.) Sender/Receiver lugging in
unit and the St:q:-];:r];,,r Units
No. 1A are joined together
by means of Connectors,
Single, No. 10D, which is
permanently attached to
the case of Supply Units
No. 1A.
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(v) Erect the appropriate aeridl and connect it to the Sender/
Receiver “AERIAL” terminal.

(vi) When the set is to be used as a Ground Station connect
Leads, Counterpoise, No. 2, Mk. Il to the Sender/Receiver
“EARTH’’ terminal.

Note.—When the set is installed in a vehicle the aerial is joined
ln the Sender/Receiver through an aerial blocking condenser
(('ondensers X5, 5-kV., Mk. II mounted near the vehicle aerial
imuplator on the inside of the wvehicle. The E:sender;Reeewr}r
"KARTH” terminal is connected to the vehicle chassis via a con-
venient point on the vehicle bonding system.

H.2. Preliminary Adjustments.
Make the following preliminary adjustments : :
(i) bee that the switch on Supp]y Units No. 1A is in the
“Off"" position—up.
(ii) Set the “H.P [L.P.”" switch on ciupplj,r Units No. 1A to
the “H.P.” position—right.
(iii) Set the ‘‘Normal/Remote” switch to the “NORMAL’
position—up. ;
(iv) Set the “R.F.GAIN" and “L.F.GAIN" knobs fully clock-
wise—i.e., in the maximum- position.
(v) Set the “CRASH LIMITER"” switch in the “Off"" position
—up. _ ,
(vi) Set the “M.C.W.-C.W.-R/T.” switch to the “C.W."”" position’
(vii) Set the wave change switch to either 24 Me/s. or 4-8 Mec/s
as required.
(viii) Place the “SENDFR” switch in the “OFF’’ position—up.

(ix) Place the “FLICK" locks in the “FREQ.Mc/s.”” and
“AERIAL COUPLING"” dials in the “TUNE" position and
release the lock on the “AERIAL TUNING” dial. -

(x) Plug Mier-:);;hﬂne and Receivers Headgear, Assemblies No. 1
into one of the Sender/Receiver drop leads.
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TABLE 6.—‘““AERIAL SELECTOR,” “AERIAL COUPLING,” AND
“ﬂ_.ERIAL TUNING* SETTINGS. ‘

Test Aerial 12—ft. Vertical Aerial || 34—ft. Vertical Aerial
Freq. :
Me/s. | Aerial | Aerial . . \Aerial | Aerial .- [l derial | Aerial .
i Selec- | Coup- I‘:;‘Eﬂ.'az Selec- | Coup- f:larmi Seloc- | Coup- i‘:_igfr‘?m".
tor | ding | LU | sor ling |TUmng |l "o Ting wHing
2:0 | Test | 88 14 VA 87 H8-5 A 71 405
2:5| , |81 12 . | 83 41-5| , | 65 35-5
3-0 i 75 10-5 i 80 32 , 59 -28-
35| . |69 o5 || ... |75 25 "1 225
4-0 i 63 8-5 " 71 21 o 44 19
4-5 . 52 8-5 » 63 18 i 28 17-5
50 i ol 75 s 62-5 15-5 " 20 15-5
5-5 " 45 7 - 58 14 . 8 13-5
6-0 o 40 6-5 o 53 12-25/| E 20-5 | 10-5
6-5 . 34 6 R 50 11 D 13 9
7-0 2 27 5.5 . 44 10 C 20 . 75
75 i 24 5-25 . 39-56 ] b 18 6-5
80 ve 12-5 5 B 28-5 8-25 ™ 17-5 6-25
AERIAL: HORIZONTAL
Freq. | Aerials, Half-Wave Lenath Aerial Aerial Aerial
Me/s. (Aust) gk Selector | Coupling | Tuning
2-3 No. 1 188 ft. E 66 43
3-0 No. 1 145 ft. i 65 28
3-9 No. 2 109 ft. i 59 19-5
5-0 No. 2 85 ft. i 49 14
6-2 No. 3 67 ft. i 41 11
7-3 No. 3 56 ft. 6 ins. & 35-5 85
Aerials, Quarter- Wave (Aust.) Aerials, Quarter- Wave (A ust.)
No.1—50 ft. No. 1—25 ft.
Fregq. Freq.
Me/s. Mefs
Aerial Aerial Aerial Aerial Aerial Aerial
Selector | Coupling | Tuning Selector | Coupling | Tuning
2:0 A 66 51-5 4-0 A 46 24
2-5 5 59 37 4-5 3 35 21
3-0 i 52 28-5 5-0 i 33 18
3:5 s 42 225 5-5 . 24 15-5
4-0 s 31 18-5 6-0 ' 15 14
6-5 E 46 8
7-0 " 38 7-5
7-5 . 28 7:25
8-0 ' 6 7
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9. OPERATING INSTRUCTIONS

i.l. *“RECEIVE”—C.W.
'I'o adljust the receiver for reception of C.W., signals :

(i) Switch on Supply Units No. 1A.

(i) Set the meter switch to “L.T.” and then to “H.T.R.”
The meter should read 12 volts and 150 volts respectively.

(iif) Set the “HET.TONE" knob to its 455 ke/s. “lock” position.

(iv) Set the ““Aer. Selector’” switch, the “Aer. Coupling” dial
and the “Aer. Tuning” dial to the approximate positions
shown in Table VI for the frequency of the desired signal.
For maximum receiver sensitivity, some slight readjust-
ment may be necessary to the setting of the ““Aerial
Tuning” and ‘““Aerial Coupling.” The necessity for this
may be checked by changing the settings of the ‘“Aerial
Coupling” to a setting slightly higher or lower than that
specified in Table 6, and readjusting the ““Aerial Tuning”
each time, selecting finally the combination of settings
which results in maximum noise being obtained from the
receiver. When this condition is obtained, search for the
signal by rotating the “Freq. Me/s"” dial.

(v) Tune the “Freq. Mc/s”” dial to zero beat the incoming signal.

(vi) Adjust the “Het. Tone” control for the desired beat note.

0.2. “RECEIVE”—M.C.W.-R/T.
(i) Switch the "M.C.W.-C.W.-R/T.” switeh to “M.C.W.” or

R/T., depending on which type of signal is to be received.

(i1) Repeat operations (i), (ii), and (iv) of Para. 9.1.

(iti) Set the meter switch to “A.V.C.” Maximum “dip” of the
meter will indicate the correct tuning setting. o

(iv) Under all normal conditions of operation, there will be no
necessity to retard the “R.F. Gain” control.

'9.3. ““SEND’"—Preliminary Adjustments.

Complete the preliminary adjustments set out in Para. 82 and
then : :
{i) Plug the transmitting key into the “KEY JACK” on the

Sender/Receiver unit. :

(ii) Place the “SENDER" switch in the “ON” position—down.
(iii) Allow the “SENDER" valves to warm up for at least a
minute.

9.4, “‘SEND"*—C.W. Tuning with Test Aerial.
A.—Master Oscillator Control.

(i) Set the ““Ose. Control’” switch to M.O.
(ii) Set the “‘Netting Trimmer” dial to 5 Div,
(iii) Set the “Aer. Selector” switch to the “Test” position.
(iv) Set the wave-change switch to either 24 Mec/s. or'4-8 Mc/s.
as required.

21



(v) Set the “Freq. Mc/s.” dial to the frequency at which it is
desired to send. ;
(vi) Set the ‘‘Aer. 'lumng and “Aer. Coupling” dials to the
appropriate readings as shown in Table 6.
(vii) Set the Meter switch to the “Test” position.
(viii) Close the transmitter key and rotate the ‘““Aer. Tuning”
dial until the maximum “Dip”’ point on the meter is reached.
If this is below 65 ma., increase the “Aer. Coupling” con-
denser dial setting and decrease the ““Aer. Tuning” dial
setting until maximum dip is again recorded by the meter.
(x) Repeat the foregoing procedure until, at the last adjustment
of the ““Aer. Tuning” dial, the maximum dip is 65 ma.

Note.—On “P.A." the meter reads 150 ma. fuI] scale (on the
15-volt scale).

B.—Crystal Control (W.S.122 (Aust.) ).

(1) Set the “Osc. Control” switch m the crystal which it is
desired to use, X1 or X2,

(i1) Crystals of frequencies from 1-8 Mec/s may he used in the
W.S. 122 under the fﬁllowmg conditions :

(iii) If the crystal frequency is within the range 1-2 Mec/s.
transmission may only be carried out on twice the crystal
frequency. In this case set the wave-change switch to
2-4 Me/s.

(iv) If the cryst&l frequency is in the r&nge 2-4 Me/s., set the
wave-change switch to 2-4 Me/s. for transmission on the

tal frequency, or to 4-8 Me/s. for transmission on
douhle the crystal frequency.

(v) If the crystal frequency is higher than 4 Mc/s., transmission
may be only carried out on the crystal fmquency In this

. case, set the wave-change switch to 4—8 Mc/s.

(vi) After the conditions of operation of the crystal have been
determined, set the “Freq. Mc/s.” dial to the frequency at
which it 18 desired to send. .

(vii) Set the “Aer. Tuning” and “Aer. Coupling” dials to the
appropriate readings as shown in Table 6.

(viii) Set the “Aer. Selector” switch to the ‘““Test” position.

(ix) Close the transmitting key and rotate the “Aerial Tuning”
dial until the maximum “dip” point on the meter is reached.
If this is below 65 ma., increase the “Aer. Coupling” con-
denser dial setting and decrease the “Aer. Tuning” dial
setting until maximum dip is again recorded by the meter.

(x) Repeat the fcrregomg procedure until at. the last adjustment
of the “Aer. Tuning” dial, the maximum dip is 65 ma.

9.5. ““SEND”’—M.C.W.—R.T. Tuning with Test Aerial.
A.—Master Oseillator Control,
(i) Repeat (i) to (viii) of Para. 9.4A.
(ii) Either leave the transmitting key in the “open’ position
or withdraw its plug from the “KEY JACK.”
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(iii) Set the “M.C.W.-C.W.-R/T.” switch to “R/T.”

(iv) If not already connected, plug a }Iiemphﬂne and Receivers
Headgear, Assemblies No. 1, into one of the drop leads on
the Sender/Receiver Unit.

(v) Close the Pressel switch on the mmrophﬁne and rotate the
“AERIAL TUNING” dial until the maximum “dip”" point
on the meter is reached. -

(vi) If this is below 45 mA. increase the “AERIAL COUPLING"”
condenser dial setting and decreasf- the “AERTAL TUN-
ING” dial setting until maximum “dip"” is again recorded
on the meter,

(vil) Repeat (vl] until at the last adjustment of the “AERIAL
TUNIHG dial the maximum dip is at 45 mA. '

(viii) If M.C.W. transmission is required now change the Function
Switch accordingly.

I3.—Crystal Control (W.S.122 (Aust.) ).

(i) Repeat (i) to (viii) of para. 9.4B.

(ii) Repeat (ii) to (viii) of Para. 9.5A.
Note.—The P.A. Loading adjustment must be made on an
unmodulated R/T transmission with both M.O. and crystal control.

9.6. Voltage Readings—‘‘SEND.”’

On “SEND” the following plate voltage readings should be
obtained when the meter switch is set to “H.T.S.”

(i) “SEND” L.P. M.CW.-CW-R/T.) .. .. 180 volts
(i) “SEND"” H.P. (M.CW-R/T.) .. i i 260 volts
(iii) “SEND’” H.P. (C.W.) 0 : i 360 volts

When the meter switch is set to o, T it shﬂuld read 12 volts.

10. NETTING
10.1. Introduction.

Good operation cannot be expected from a group of stations
unless they are accurately tuned to the same frequency.

The tuning of a group of stations to the same frequency is called
“NETTING.” To perform this operation satisfactorily individual
operators in ‘the groups all must :

i) Know how to tune the Wireless Set No. 22 (Aust.) or .
W.S. 122 (Aust.) quickly and accurately to the required
frequency. The procedure to be followed has been described
in Paras. 9.1 to 9.5.

(ii) Understand and carry out accurately the “Netting Drill”
detailed later in this chapter. Remember always that the
“Control Station’ is right and the instructions emanating
from it must be obeyed.

NETTING is always carried out before a signal “exercise’” and
for obvious reasons should be an extremely brief operation.

23



10.2. Methods of Netting.
NETTING may be carried out in several ways—
(i) Netting at a distance.
(@) Control Station using a wavemeter.
(b) Control Station relying on its own calibration. :
(¢) Crystal Control (W.5.122 (Aust.) ).
(ii) Netting in Harbour.
(a) Control Station using a wavemeter.
(b) Control Station relying on its own calibration,
(¢) All Sets adjusted by passing the wavemeter from Set
to Set. J
(d) Crystal Control (W.S. 122 (Aust.) ).

System (ii) should always be used in preference to
system (i), where possible, as under normal conditions
no interception is possible. ,

The Control Station should always be netted by means
of a wavemeter when one iz available (W.S. 22 and
W.S. 122 with M.O. control).

Method (i) (¢) is used when it is possible to bring all
the Sets together, and it is imperative that no inter-
ception of the “Netting instructions” shall take place.

Methods i (¢) and ii (4) are made use of when crystal
control of the Sender is used. (W.S. 122 only.)

11. NETTING INSTRUCTIONS
11.1. Introduetion.

Before starting operations the Operator will have been told the
frequency on which he is to work, the call signs, group code names,
the time at which Netting is to start, and details of the Netting
signals. -

Fifteen minutes before Netting is due to start the set should be
switched on and the “Sender’” On/Off switch set to “On.” (The
key and the Microphone pressel switch should be left “open.”)

This is because the Sender/Receiver takes 15 minutes to settle
down, i.e., for the “warm-up frequency shift” to be overcome.
Spend the time making tests for Daily Maintenance as outlined in
Table 7. '

FINDING THE SILENT POINT

Fig. 10.



There are two distinet operations to be carried out before Netting
in completed. These are :

(i) Setting the Control Station to the Drdered frequency and
adjusting the set so that its Receiver and its Sender fre-
quency is exactly the same.

(i) Bringing the “‘out’ stations to the same frequency as the
Control Station, both on “SEND" and “RECEIVE.”

Note.—These operations must be carried out for “one to one”
working as well as for “group”” working.

11.2 NETTING AT A DISTANCE.

'he Control Station frequency may be set by eﬂaher of two
methods :

(a) By using a wave-meter.

(h) By relying on the calibration of the “FRFQ Me/s.”" dial.

The first method gives a high degree of accuracy and should be
nsed whenever possible.  With the second method it will often be
[ound that the calibration of the dial is not perfectly accurate.
However the Electrician, Signals, who checks the set will be able
lo tell the operator the errors which exist so that allowance may be
made for them.

(¢) Using a Wavemeter.

(i) Prepare the Set for netting by placing the “flick’ controls
on the “Freq. Me/s.” and ““Aer. Coupling” dials to “‘Flick.”

(ii) Engage the dials at the “Red” setting by rotating the dials
until the flags drop into the red windows. At the same
time a click is heard and felt. Loosen the appropriate
“Flick” screws. Repeat this procedure at the “Blue”
setting. A tool for this operation is clipped to the front
panel.

(iii) Tune the “FREQ. Mc/s.” dial to the ordered frequency.
Turn the “R.F. GAIN” and “A.F. GAIN” controls fully
clockwise. Set the “WAVE CHANGE SWITCH” to the
ordered frequency band. Place the “NORMAL/REMOTE"
switch in the “NORMAL” position, the meter switch to
“A.V.C.,” and the “M.C.W. L W. uRﬁT " switch to “R/T.”
Tune the “AERIAL COUPLING” and “AERIAL TUN-
ING” dials to the approximate positions listed in jTable 6
for the particular frequency and type of aerial being used.

(iv) Place the wavemeter near the Aerial lead, switch on, and
set it accurately to the ordered frequency. Tune in the
wavemeter signal. '

Note.—When the wavemeter method of Netting is emp]oyed care
should be taken to ensure that an input signal only just sufficient
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to give

a perceptible “dip” on the AV.C. meter is used. The

wavemeter should be placed far enough away from the set to

provide

an A.V.C. meter reading of “10” on the 15 volt scale of

the meter when the set i3 tuned to resonance.

(v)

(vi)

(wvii)

(wiil)

(ix)

Set the Function Switch to “C.W.” and the “HET. TONE”
dial to the 455 ke/s. ““lock’’ position. Tune for zero beat
with the wavemeter signal. o
Return the Function Switch to “R/T.,” depress the “NET""
button, and adjust the “NETTING TRIMMER" until
“Zero Beat” is obtained in the headset of the Microphone
and Receivers Headgear, Assemblies No. 1 used with the
Sender/Receiver unit.

Lock the “NETTING TRIMMER" and whilst doing so
listen in order to ensure that Zero Beat is not lost. Then
release the “NET” button. Log the setting of the “NET-
TING TRIMMER" on the calibration tablet.

Lock the “FREQ.. Me/s.” dial screws of the correct colour
for the ““Blue” frequency.

Turn the “Freq. Mc/s.” dial off the ordered frequency and,
then re-engage the “Flick.,” Check that the Set meter
reading and the zero beat are the same as before. If there
is any variation, loosen lock and repeat operations (v)
(vi), (vii) and (viii).

Repeat (i) to (viii) for the “Red” frequency if it is used.

Note.—1f re-netting is necessary the appropriate “FLICK” screws
must be loosened with the Flick lock in the “FLICK™ position and
with the mechanism engaged. Complete the tuning as per 11.3.

(b) Without a Wavemeter.

(1)

(ii)

(i)

(iv)

Prepare the set for “NETTING.” (See Para. 11.2 (a) (i)
(ii) and (iii). Set the “FREQ. Me/s.”” dial as accurately as
possible to the ordered frequency making allowances for
any known inaccuracy in this control.

Depress the “Net” button, and adjust the “Netting
Trimmer”’ until the maximum “dip” is obtained on the set
meter. Lock the “Netting Trimmer” and check that this
operation does not alter the meter reading. Next, release
the “Net” button and log the setting of the “Netting
Trimmer’ on the calibration tablet. If the maximum
point of the dip is difficult to discern, a check may be made
by listening in the headphones and tuning for the centre
of the carrier. .

Lock the “Freq. Me/s.” dial screws of the correct colour.
Turn the “Freq. Me/s.” dial off the ordered frequency and
re-engage the “Flick.” Check that the meter reading or
sound in the headphones is the same as before. If it is not,

- loosen dial locks and repeat operations (i) to (iv).
Note.—If re-netting is necessary the appropriate “FLICK" screws
must be loosened with the Flick lock in the “FLICK" position and
with the mechanism engaged. ' _
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(v) Repeat (i) to (iv) for the “Red’ frequency if it is used.
Note.—After making the above adjustments both the “FREQ.
Me/s.” dial and the “NETTING TRIMMER” must be left strictly
nlone unless complete re-tuning is to be carried out. Complete the
tuning as per 11.3.

(¢) Crystal Control.
(i) Set the “Osc. Control” switch to the crystal which it is
desired to use—X1 or X2,
(ii) Prepare the Set for Netting (see Para. 11.2, a, (i), (ii) and
(iii). -
(i) Set the “Wave Change Switch” and “Freq. Me/s.” dial to
the correct positions as determined by reference to Para. 9.4,
b, (i) to (vi).
(iv) Depress the “Net” button and adjust the “Freq. Me/s.”
dial until the maximum “dip” is obtained on the Set meter.
If the maximum point of the dip is difficult to discern, a
check may be made by listening in the headphones and
tuning for the centre of the carrier. _
(v) Lock the “Freq. Mc/s.”” dial screws of the correct colour.
(vi) Turn the “Freq. Me/s.” dial off the ordered frequency and
re-engage the “Flick.” Check that the meter reading or
sound in the headphones is the same as before ; if it is not,
loosen the dial locks and repeat operations (iv) to (vi).
Complete the tuning as per para. 11.3.

11.3. Aerial Circuits Tuning.

With the “Aer. Coupling” dial set to the figure specified in
Table 6 for the type of aerial and the frequency used, the tuning
wdjustments to the aerial circuits are made as follows —

(i) Turn the “M.C.W.-C.W.-R/T.” switch to “C.W.” and the
meter switch to “P.A."" Hold the key down.

(ii) Adjust the “AERIAL TUNING"” control for maximum
“dip” on the set meter. The meter should then read
656 mA. on the 15 volt scale. If it is below or above this
reading change the setting of the “AERIAL COUPLING"
dial slightly and readjust the “AERTAL TUNING” control
for maximum “dip.”” Continue making these two adjust-
ments until a reading of 65 mA. is obtained.

(iii) Lock the “AERIAL COUPLING” dial screws of the correct
colour for the “Blue” frequency. '

(iv) Turn the “AERIAL COUPLING” dial away from its
setting and then re-engage the “FLICK.” Check that the
meter reading is the same as before. If it is not repeat
operations (ii), (iii} and (iv).

Note—If re-netting is necessary the appropriate “FLICK”
screws must be loosened with the Flick lock in the “FLICK”
position and with the mechanism engaged.
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(v) Log the setting of the “AERIAL TUNING"” control on the
calibration tablet,
(vi) Repeat (ii) to (v) for the “Red” frequency if it is used.
Note.—For M.C.W, and R/T. operation proceed as indicated in
Para. 11.3 (i) to (vi) but with the “M.C.W. ~-C.W-R/T.” switch
turned to R/T and with a reading of 45 mA. on the set meter when
the latter is switched to “P.A.”" If M.C.W. transmission is required
~ turn the Function Switch to M.C.W. after completing adjustment
of the P.A. loading.

11.4. Group Netting—Control Station.

For group netting “Control” will transmit on the ordered fre-
quency after ensuring that its own Sender and Receiver
are accurately netted. -

(i) A short tuning call.

(ii) A “NETTING" call sufficiently long for the “Out’’ stations
to complete the netting of their sets as detailed in Para.
11.5 (i) to (wii).

{111} A group call asking for signal strength reports. The

“NET" button is pressed as each ﬂt&-tlﬂn answers and so
the netting of each station is checked. “‘Zero Beat” should
be obtained although a low pitched hum is permissible. A
note of higher pitch than this indicates that the station is
badly netted and instructions will be given for that station
to re-net.

Note.—For Netting on C.W. proceed as detailed in 11.4 (i), (ii)
and (iii), except that in (iii) the “Function Switch” is switched to
“R/T” before the “NET" button is pressed, and then returned to
C.W. before answering.

Alternatively the “Function Switeh’ is left in the C.W. position
for both sending and receivng; then, as each station answers the
“Het Tone’" is moved to the 455 Ke/s. “Lock” position, where
“Zero Beat”” should be obtained as in (iii).

11.5. Group Netting—**Out’’ Stations.

Prior to the time ordered for “Netting” all “Out”’ stations will
prepare their sets for Netting (see Para. 11.2 (a) (i), (ii) and (iii) ) and
shall carry out the following operations whilst Netting :—

(i) With the "“FREQ. Mec/s.” dial search for the Control
Station’s signal.

(ii) Set the Funection Switch to “C.W.” and the “HET. TONE”
dial to the 455 ke/s. “lock” position. Re-adjust the
“FREQ. Mec/s,” dial for Zero Beat with the Control Station’s
signal.

(iii) Return the Function Switch to “R/T..”” depress the “NET"”’
button, and adjust the “NETTING TRIMMER" until
Zero Beat is obtained. Lock the “NETTING TRIMMER”
and check that this operation does not disturb the Zero
Beat. Log the reading of the “NETTING TRIMMER" on
the calibration tablet.
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(iv) Lock the “FREQ. Me/s.” dial serews of the correct colour.

(v) Turn the “FREQ. Me/s.” dial off the ordered frequency
and then re-engage the “FLICK” checking that Zero Beat
is still obtained. If it is not, repeat operations (i) to
(V). '

Nole —If re-netting is necessary the appropriate “FLICK” screws
must be loosened with the Flick lock in the “FLICK” position
miel with the mechanism engaged.

(vi) Repeat operations (i) to (v) for the “Red” frequency if
ordered by the Control Station.

(vil) Tune Aerial circuit as detailed in Para. 11.3..

(viii) Answer Group Call when ordered by Control Station, re-
membermg that for C.W. reception, adjustment of the “Het
Tone” will be necessary.

12. NETTING IN HARBOUR

{2.1. Introduction.

This procedure is usually adopted with vehicle stations and
involves the de-tuning of the aerial circuit of the Sender so that
signals are too weak to be picked up far from the harbour. De-
tuning of the aerial is carried out by setting the “AERIAL COUP-
LING” dial to “1007 if the 48 Me/s. band is used or to “0" if the
2 4 Me/s. band is used. :

12.2. Tuning the Control Station.

The Control Station set is adjusted by the same procedure as is
used when netting at a distance (Para. 11.2) except that on
“RECEIVE” it is necessary to make further adjustments to the

“AERIAL TUNING.”

12.3. Group Netting—Control Station.
For Group Netting “Control” will :—

(i) Set the “AERIAL TUNING" and Aer. Selector controls to
the figure specified in Table 6 for the type of aerial and
the frequency being used.

(ii) Detune the aerial circuit by setting the “AERIAL COUP-
LING” dial to ““100” for operation on frequencies between
4 and 8 Me/s. or to “0"" for operation on frequencies between
2 and 4 Me/s.

(iii) Send a short Tuning Call on the “Blue” frequency to enable
identification by the “Out’ stations.
(iv) Send a Netting Call sufficiently long for the “Out” stations

to complete the netting of their sets according to the
instructions set out in Para. 11.5 (i) to (vi).
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(v) Send a Group Call asking for signal strength reports. The
“NET” button will be pressed as each station answers so
that the netting of the station is checked. Zero Beat
should be obtained although a low pitched hum is per-
missible. A note of higher pitch than this indicates that
the station is badly netted and instructions will be given
for that station to re-net.

Note.—For C.W. refer to “Note”’ under Para. 11.4.

12.4. Control Statioﬁ Adjusiment—*“RECEIVE."’

Either during reception of replies to the Group Call or to a
special Tuning Call to one of the “Out’ stations, “Control” should,
if necessary to improve receiver sensitivity, set the “AERIAL
COUPLING” Control fo figure specified in Table 6.

Note—On changing back to “SEND” the “AERIAL COUP-
LING” dial MUST be de-tuned to “0” or ““100” depending on '
whether the SENDER is being used on 2-4 Me/s. or 4-8 Mc/s.—in
order to limit radiation. '

12.5. Group Netting—°‘Out’’ Stations.

“Out” stations shall follow the same procedure as when netting
at a distance (Para. 11.5) except that before answering the Group
Call from “Control” they shall :—

Detune the Aerial circuit by setting the “AERIAL COUR-
LING” dial to “0” when operating on the 2-4 Mec/s. range.and
“100”" when operating on the 4-8 Me/s. range.

On “Receive,” adjustments are to be made as set out for Control
Station (Para. 12.4).

12.6. Netting by Wavemeter.

In this procedure all sets, including the Control Station, are
adjusted by the same wavemeter which is passed from set to set.
No station of the group radiates any signal.

Each set is adjusted similarly in accordance with the following
procedure :— '

(i) Carry out instructions set out on Para. 11.2 (a), (i) to (viii).
Do NOT carry out Aerial Tuning Procedure (Para. 11.3).
(ii) Adjust the “AERIAL TUNING" dial until maximum “dip’’
is indicated on the set meter.
(iii) Repeat operations (i) and (ii) for the “Red” frequency if
in use. '
(iv) Do NOT press key on Mic. Pressel Switch, as a strong signal
‘will be radiated.

Note.—Before establishing communications, after moving out

of harbor, carry out Aerial Tuning procedure-(Para. 11.3).
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13. MISCELLANEOUS

|8.1: The Netting Trimmer.

This trimmer must always be clamped after “NETTING” and
"I'LICK” setting have been carried out. When two “NET”
[revjuencies are used the trimmer setting for the “Red” frequency
will usually differ from that for the “Blue” frequency. The two
wrllings should be logged on the calibration tablet so that re-
mljustments can be quickly made when “Flick” change is required.

18.2. Checking Netting ; Re-netting.

Ifor various reasons, including the heat of the day or the state of
Ihe battery, the frequency of the set will vary slightly and put the
noh off “NET.”

A good operator knows immediately (by a rise in the pitch of
he voice of “Control,” by slight distortion in the speech, by a
vhange in the pitch of a C.W. signal, and by a rise in the pitch
ol the background hiss) when a set is tending to go off “NET.”

Bad quality usuall},r means bad netting. This can be corrected
hy waiting until “Control” is heard sending to another sta,tmn and
(hen pressing the “NET” button. No sound, or at most a “grunt”
should be heard. If a high pitched whistle is heard the set is going
olf “NET" and must be re-netted.

This is done exactly as explained in Para. 11.2 (b) but “Control”
MUST be sending all the time the operation is being performed,

13.3 Heterodyne Tone Control.

The correct use of this control during the “Netting’ operation
rnables the exact centre of the carrier wave to be located. It is
essential that the “Het. Tone” Control dial be set to the 455 Ke/s.

“lock™ position, otherwise Zero Beat will occur when the Receiver
ix tuned to one side of the carrier. When the “‘Netting” operation
has been completed, the “Het, Tone Control” should be adjusted to .
uive the desired pitch of beat note for C/W working. On no account
must the “Freq. Mc/s.” dial setting be altered to obtain this, as by
doing so the whole Netting operation will be upset.

13.4. Using ““TUNE’’ Position of ““FLICK"* Lever.

If the set goes off “NET” wvery frequently set the “FLICK”
levers to “TUNE” whilst checking “NET.” Both dials can now
be adjusted without having to loosen the “FLICK" screws each
time. Remember, though, that if the lever is turned to “FLICK”
the dial will return to its old “FLICK" setting.

The first opportunity should be taken to re-set the “FLICK”
device, but this should not be attempted unless the set is stationary
and unless “Control” is making a long transmission which does not
concern your station.,

Having re-set the “FLICK" mechanism the levers should be left
at “FLICK” until the set is again noticed to be going off frequency.
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13.5. System Switehing.
(i) As explained in Chapter I the Wireless Set No. 22 (Aust.)
is designed to operate on M.C.W., C.W., or R/T. -
The advantage of M.C.W. is that less interference is experi-
enced from other stations sending C.W. on the same fre-
quency as the M.C.W. transmission.

The advantage of C.W. is that it provides greater range
than either M.C.W. or R/T. If interference is being experi-
enced on your operating frequency from stations using
M.C.W. or R/T. the changing over of your “SENDER" to
C.W. on the same frequency will often lessen the inter-
ference. ' y

(i1) Send/Receive Switching.
This is effected by relays which are operated on R/T. by
the pressel switch in the microphone handle and on M.C.W.
or C.W. by the Morse key. :
This method of keying permits ‘“‘Break-in” operation on
C.W. and M.C.W. In this system the receiver is operative
during the word spaces in sending so that if the receiving
operator wishes to interrupt the sending operator he can
do go by keying and his signals will be heard by the sending
operator every time the latter allows his key to remain
“up” for more than about half a second.

13.6. Poor Signals.

Whilst working, if the signals become progressively worse or fail

altogether :—

(a) Check the Netting. Tf the set is going off “NET” re-net it
on the Control Station. :

(b) Check the batteries, headset, and aerial and their connections.
Check the meter reading on “TEST.” Check the Sidetone.

(¢) Call a nearer station to prove your own set 0.K.

(d) If there is still no answer and a rod aerial is being used, put
up an additional aerial section, re-set the “AERIAL TUN-
ING”? and “AERIAL COUPLING” for maximum radiation,
and call again.

13.7. Economy of Battery Drain.

If you have to listen for signals for a long period but need not be
ready to send without having been warned, turn the Sender “ON-
OFF” switch to the “OFF” position., This will enable the set to
be worked for longer periods without battery replacement or re-
charging. See Table 1.

13.8. Crash Limiter.

The principal purpose of this unit is to limit the effect of heavy
static or of noise pulses caused by nearby electrical machinery.

The “CRASH LIMITER” is so designed as to be operative on
high noise peaks and to have practically no effect on weak signals.
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SPECIAL CONDITIONS
OF USE g

14. AERIAL COUPLING EQUIPMENT

14.1. General.

Aerial Units, “J" (Aust.) has been designed to allow the Wireless
Nol No. 22 (Aust.) or Wireless Set No. 122 (Aust.) to be operated
up to 45 ft. from 12 ft. or 34 ft. vertical aerials on occasions when
i. would be impracticable or undesirable to have the set and aerial
mected close together as under normal conditions of use.

The equipment allows the wireless set to be operated under
pover whilst obtaining good radiating conditions for the aerial
which stands in the open. Losses due to screening by local objects
may thus be avoided.

Some loss of range is inevitable in the use of coupling units so
they should be used only when absolutely necessary. Loss of range
increases in proportion to the rise in the operating frequency and
{lic increase in the length of the feeder lines.

14.2. Aerial Units ““J,"" (Aust.).

This unit consists of an “AERIAL TUNING” inductance, L1A,
n “VARIABLE AERIAL COUPLING” condenser, ClA, four
“FIXED AERIAL COUPLING” condensers, C2A, C2B, C2C and
(2D, a “TUNE SET” dummy aerial, R1A, an R.F. meter trans-
furmer, T1A, and its associated rectifier units, W1A and W2A and
the meter M1A, which reads a direct current equivalent to 1.5A,
R.F. .

Aerial Units, “J,” (Aust.) is provided with four terminals, two
for connection of the Feeder Line from the Set, and two for connec-
gion of the Aerial and Earth, or Counterpoise if the latter is used.

The Chassis of Aerial Units, “J" (Aust.) fits into a dural case to
which is rivetted Covers, Waterproof, No. 3 (Aust.). The front
of the chassis is fastened to the case by means of four secrews. A
handle is provided for easy withdrawal of the unit from its case.

Aerial Units, “J” (Aust.) equipment comprises :

(i) Aerial Units, “J” (Aust.).
(ii) Three Connectors, Twin, Nu. 15.
(iii) Two Connectors, Twin No. 22 (Aust.).

(C‘onnectors, Twin No. 15 are used for the transmission line whilst
(‘onnectors, Twin No. 22 (Aust.) are used to connect the Sender/
Ileceiver and the transmission line to the Aerial Units, “J" (Aust.)
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Plate 7. AERIAL COUPLING EQUIPMENT—
Aerial Units, “1,” (Aust.) — Front View

Plate 8. AERIAL COUPLING EQUIPMENT—
Aerial Units, ““J,” (Aust.) — Top View
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14.3. Weights and Dimensions. Aerial Coupling Ejquipment—
Aerial Units, *‘J** (Aust.).

TABLE 12.—WEIGHTS AND DIMENSIONS.

Dimensions—Inches

Description Weight [
Length | Width | Height
Aerial Unit, “J” (Aust.). .. .. | 93Ibs. | 10} 03 7}
sntchels, Bignal, No. 1 '
Containing : ;
3 Connectors, Twin, No. 15 91 lbs, 11 [ 2} 9
2 (Connectors, Twin, No., 22 _
{Aust.)

14.4. Tuning Instructions.

(i)

(i1)

(iii)
(iv)

(v)

(vi)

(vii)

Place the Aerial Units, “J”’ (Aust.) at the foot of the aerial
and connect the aerial to the “AERTAL TERMINAL”
on the unit. Connect the earth or the counterpoise to the
“EARTH" terminal on the unit.

Conneect together one, two or three lengths of Connectors,
Twin, No.. 15 as required to form the transmission line.
Plug one Connector, No. 22 (Aust.) into the Aerial Unit end
of the transmission line and attach the “AE” lug of this
connector to the “FEEDER” terminal on Aerial Units,
“J" (Aust.). Attach the “E” end of the connector to the
“FEEDER EARTH"” terminal on the Aerial Units, “J”’
(Aust.). Plug the other Connectors, Twin, No. 22 (Aust.)
into the Set end of the transmisston line and join the
“AE" lug to the “AERIAL” terminal and “E” lug to the
“EARTH” terminal on the Set.

Set, the Aerial Units, “J7° (Aust.) “FIXED AERIAL
COUPLING” switch to “TUNE SET.”

Adjust Wireless Set No, 22 (Aust.) or Wireless Set No. 122
(Aust.) to the desired frequency in accordance with the

‘instructions set out in Paras. 9.3 and 9.4 and tune for

correct P.A. plate current.

Set the Aerial Units, “J” (Aust.) “FIXED AERIAL
COUPLING” switch and the “VARIABLE AERIAL
COUPLING” dial in accordance with the settings given
for the frequency in use in TABLE 13.

Turn the Aerial Units, “J"” ‘(Aust.) “AERIAL TUNING”
control until the maximum aerial current is indicated on
the Aerial Unit meter.

Slightly vary the settings of the “FIXED AERIAL
COUPLING” switch and the “VARIABLE AERIAL
COUPLING” dial and, if necessary, finally adjust’ the
“AERTAL TUNING” dial on the Aerial Unit until the
maximum current is indicated on the Aerial Unit meter.
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(viii) Check the tuning of the Wireless Set No. 22 (Aust.) or
Wireless Set No. 122 (Aust.) to ensure that the conditions
of (iv).in this Para, are fulfilled. If the P.A. plate current
is higher, or lower than the rated value—65 mA. for C.W.
or 45 mA. for R/T—readjust the “AERIAL TUNING" and
“AERIAL COUPLING” dials on the Set until this reading
is reached. Slight readjustment to the Aerial Units, “J”
controls may then be needed.

Note.—Normally, the P.A. reading for the Wireless Set
No. 22 (Aust.) or Wireless Set No. 122 (Aust.) should not
vary but slight variation may be observed at certain

frequeftcies.
(ix) The Set is now ready to “SEND” or “RECEIVE" on the
frequency to which it is tuned. ¥

14.5. Changing Frequency.

For each change of Sending or Receiving frequency the fore-
going procedure must be repeated.

Reference should be made to Table 13 for details of the settings
of the “FIXED AERIAL COUPLING" switch, the “VARIABLE
AERIAL COUPLING” dial and the “AERTAL TUNING" dial.

TABLE 13.—AERIAL UNITS, “J”* (AUST.—TUNING SETTINGS.

12 ft. Vertical Aerial 34 ft. Vertical Aerial
Freq. : :
Mefs. | Piged Var. Aerial | Fived Var. | Aerial
Aer. Coup. | Aer. Coup. | Tuning | der. Coup. | der. Coup. | Tuning

2 ] 7.5 602 5 0 383
2-5 b 3:6 42.3 6 0 26-3
3-0 i 0 31:8 i ] 20-4
35 ] 0 24-9 4 75 156
4-0 i i 19-7 6 7-5 11-6
4.5 ] 1 15-5 6 ] 77
6.0 8 2 16-2 ] 4 10-3
6-5 i 1+5 14-2 , 6 0 78
6.0 5 ] 12-1 6 8 6-9
6-5 i} 3 10-9 i B 5-1
7-0 5 10 9.7 ] 5 4-2
75 6 9 §-7 i 0 2-9
8.0 6 0 ‘75 i 0 0

15. WIRELESS REMOTE CONTROL UNITS, ‘““F”’, No. 1 (AUST.)
AND No. 2 (AUST.).
13.1. General.

Wireless Set No. 22 (Aust.) or Wireless Set No. 122 (Aust.) can
be used at a distance with the aid of Wireless Remote Control Units,
“F,” No. 1 (Aust.) and No. 2 (Aust.). The No. 1 Unit is used adja-
cent to the Wireless Set No. 22 (Aust.) or Wireless Set No. 122
(Aust.) and the No. 2 Unit at a remote point which may be up to
one mile distant from the No. 1 Unit.
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Ietails of the No. 1 Unit are shown in Plates 9 and 10 and the
plrenit diagram Fig. 6, Plates 11 and 12 and circuit diagram Fig. 7
whow details of the No. 2 Unit. '

16.2. Faeilities.

Wireless Remote Control Units, “F,” No. 1 (Aust.) and No. 2
(Aust.) can provide the following facilities :

(A) Unit No. 1.
(i) Calling of Remote Unit.
(ii) Calling of Telephone Exchange No. 1.
(iii) R/T and W.T. control of Wireless Set. No. 22 (Aust.) or
Wireless Set No. 122 (Aust.) by No. 1 Operator.
(iv) R/T operation of Wireless Set No. 22 (Aust.) or Wireless Set
No. 122 (Aust.) by Exchange No. 1 (In this operation the
No. 1 Operator performs “Send/Receive” switching on the
panel of the No. 1 Unit.
"The No. 1 Operator may converse with Remote whilst
Exchange uses set.)
(v) R/T and W.T. control of Wireless Set No. 22 (Aust.) or
Wireless Set No. 122 (Aust.) by Remote Unit (Operator
No. 1 may converse with Exchange whilst Remote uses set.)
(vi) Re-broadcasting on a Separate Sender of :
(n) Signals received on Wireless Set No. 22 (Aust.) or
Wireless Set No. 122 (Aust.).
(b) Signals received from either No. 1 or No. 2 Exchanges.
(¢) Signals received from the Remote Unit.
(d) Signals from Near Receiver No. 2.
(vii) Re-broadcasting on the Wireless Set No. 22 (Aust.) or
Wireless Set No. 122 (Aust.) of signals from Near Receiver
No. 1.
(viii). Exchange No. 1 may speak through to the No. 2 Operator
and through to Exchange No. 2 which is connected to the
Remote unit.

(B) Unit No. 2.
(i) Calling of No. 1 Operator.

(ii) R/T and W/T operation of Wireless Set No. 22 (Aust.) or
Wireless Set No. 122 (Aust.).

(iii) R/T operation of Wireless Set No. 22 (Aust.) or Wireless
Set No. 122 (Aust.) by Exchange No. 2 which is connected
to Unit No. 2.

(iv) No. 2 Operator may call or be called by Exchange No. 2.

(v) Re-broadecasting on Separate Sender or on Wireless Set
No. 22 (Aust.) or Wireless Set No. 122 (Aust.), both of which
are connected to No. 1 Unit, of signals received on Near
Receiver No. 2 which is connected to the No. 2 Unit.

(vi) Exchange No. 2 may speak to Operator or Exchange

No. 1.
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Plate 9. WIRELESS REMOTE CONTROL UNITS,
““F,”” No. 1 (Aust.) Chassis — Front View

Plate 10. WIRELESS REMOTE CONTROL UNITS,
“F,”> No. 1 (Aust.) Chassis — Top View
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I16.3. Description of Apparatus.

Wireless Remote Control Equipment for Wireless Set No. 22
Aust.) or Wireless Set No. 122 (Aust.) comprises :

Wireless Remote Control Units, “F,” No. 1 (Aust.) 1

Wireless Remote Control Units, “F,” No. 2 (Aust.) 1

Receivers, Headgear, C.L.R., Double, Mk. IIT (Aust.) 2

Microphones, Hand, No. 8 .. - . e B

Cable, D.3, Mk, VI, twisted 1 mile

Drums, Cable, No. 5, Mk, I > - R |

Satchels, Signal < 3 2

Wireless Remote Control Urutrs "F " No. 1 {Aust) and No. 2
(Aust.) are self-contained units fitted in a metal case provided with
n hinged lid and a permanently attached water-proof cover which
protects the unit when it is used in bad weather conditions.

The Units comprise a Morse key, a bell ringing magneto, dry
hatteries for operating the control relays, microphone socket, head-
phone jacks, the terminals necessary for connection of the various
channels to the unit, and the switches needed for calling and
speaking.

The microphone and headphnnes for each unit are carried in the
Satchels, signal.

15.4. Weights and Dimensions of Wireless Remote Control Equip-
ment for Wireless Set No. 22 (Aust.) or Wireless Set No., 122

(Aust.).
TABLE 14.—WEIGHTS AND DIMENSIONS.

Dimensions—Inches

Description Weight .
Length | Width | Height

Wireless Remote Control Units, “F," i
No. 1 (with batteries) ik .. | 16 Ibs. 103 3 9%

Wirelesa Remote Control Units, “F,”
No. 2 (with batteries) o e | 17% lba. 104 73 91
Natchels, Signal, No. 1
Containing :
2 Microphones, Hand, No. 8§ 5% lbs. 11 2% 9

2 Receivers, Headgear, C.L.R.,
Double, Mk, III (Aust.)

with ¥ mile of Cable, D3, Mk. VI,
twisted

Drums, Cable, No. 5, Mk. I, wound
16 10% 16
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16. CONNECTIONS

16.1. Wireless Remote Control Unit, “F,”’ No. 1 (Aust.).
To connect Wireless Remote Control Unit, “F,” No. 1 (Aust.) to :
(i) Wireless Set No. 22 (Aust.) or Wireless Set No. 122 (Aust.) -

Plug in :

{(a) The drop lead on the Remote Control Unit to one of
the drop leads on the Wireless Set Nﬂ 22 (Aust.) or
Wireless Set No. 122 (Aust.).

(b) Mierophone, Hand, No. 8, into the ‘MICRDPHUNE"
socket on the Remote Control Unit.

() Receivers, Headgear C.L.R., Double, Mk. III (Aust.)
into the “PHONES"” jack on "the Remote Control Unit.

(ii) Remote Control Unit, “F,” No. 2 (Aust.):
Connect lines between the two units to the terminals marked
“CONTR. LINE.”
Note. —Make sure that the “E” terminal on the No. 1
and No. 2 Units is connected to the same side of the line.
(iii) Exchange No. 1:
Connect lines from exchange No. | to the terminals marked
“EXCH. LINE” on Remote Control Unit.
(iv) Separate Sender :

Connect the input of the Separate Sender to the terminals

marked “SEPARATE SENDER" on Remote Control Unit.

(v) Near Receiver No. 1:
Connect Near Receiver No. 1 output to terminals marked
“NEAR REC'R” on Remote Control Unit.

16.2. Wireless Remote Control Unit, *‘F,”’ No. 2 (Aust.).

To connect Remote Control Unit, “F,” No. 2 (Aust.) to :
(i} Remote Control Unit, “F,” No. 1 (Aust.).
(@) Connect lines from Remote Control Unit No. 1 to
terminals marked “CONTR. LINE” on Remote Control
Unit No. 2.
Note.—Make sure that the “E” terminal on the No. 1 and No, 2
Units is connected to the same side of the line.
(h) Plug Microphone, Hand, No. 8, into the “MICRO-
PHONE" socket on:the Remote Control Unit.
(¢) Plug Receivers, Headgear, C.L.R., Double, Mk. III
(Aust.) into the “"PHONES” ]ack on the Remote
Control Umt
(ii) Exchange No. 2
Connect lines irom Exchange No. 2 to the terminals mﬂ,rked
“EXCH. LINE” on Remote Control Unit.

(iii) Near Receiver No. 2 :
(@) Connect Near Receiver No. 2 output to terminals
marked “RECEIVER OUTPUT” on Remote Control
Unit.
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(b) Connect Near Receiver No. 2 Aerial terminal (which
also has the receiver’s aerial connected to it) to the
terminals marked “RECR. AER.” on the Remote
Control Unit.

17. OPERATING INSTRUCTIONS
17.1. Preliminary—No. 1 Operator.

To make use of all the facilities which are available from Wireless
Remote Control Units, “F,” No. 1 (Aust.) and No. 2 {&ust] the
No. 1 Operator first must :

(@) See that the ”NDRMAL}REMDTE” switch on the Wireless
Set No. 22 (Aust.) is in the “REMOTE" position.
(b) See that the Function Switch— ‘M.C.W.-C.W.-R/T.”
switch—on the Wireless Set No. 22 (Aust.) or Wireless
Set No. 122 (Aust.) is ﬂet for the type of transmission
required.

17.2. Switehing Instruetions—No. 1 Operator.
The following switching operations on Remote Control Unit,
“F,” No. 1 (Aust.) must be carried out :
(i) To call Operator No. 2 :

Place switch S1 in the “down” position and switches S2,

S3 and S4 in the centre position. Ring Operator No. 2

by turning the magneto handle.

(ii) To call Exchange No. 1:

Place switch S1 in the “up” position and sw1tchea 82, 83,

and S4 in the centre position. Turn the magneto handle

to ring Exchange No. 1.

(iii) To use Wireless Set No. 22 (Aust.) or Wireless Set No. 122

(Aust.) :

(@) Set the “M.C.W.-C.W.-R/T.” switch on the Wireless
Set No. 22 (Aust.) or Wireless Set No. 122 (Aust.) to
the type of transmission required. . ;

(b) Place switches S1, S3 and 84 in the centre position and
place 32 in the left hand position.

(¢) For R/T. transmission press the pressel switch on
Microphones, Hand, No. 8, whilst talking. * For C.W.
or M.C.W. use the key provided with Remote Control
Unit, “F.” No. 1 (Aust.). _

(iv) For Exchange No. 1 to use Wireless Set No. 22 (Aust.) or

Wireless Set No. 122 (Aust.) :

(@) Place Switch 81 in the “down” position, 82 in the right
hand position, and S4 in the centre position. Whilst
receiving, switch S3 must be in the centre position.
For sending it must be in the “down’ position.

(b) No. 1 Operator monitors the Exchange No. 1 line and
operates switch S3 as required.

(v) For No. 2 Operator to use Wireless Set No. 22 (Aust.) or

Wireless Set No. 122 (Aust.) :

Place switch S1 in the “‘up™ position, S2 in the right hand
position and switches 83 and 84 in the centre position.
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Plate |1. WIRELESS REMOTE CONTROL UNITS,
“F,”” No. 2 (Aust.) Chassis — Front View

Plate 12. WIRELESS REMOTE CONTROL UNITS,
“F,” No. 2 (Aust.) Chassis — Top View
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(vi)

For Exchange No. 1 to speak to No. 2 Operator :

(@) Place switches S1, 82 and 83 and S4 in the centre
position.

(b) The No. 1 operator may use the Wireless Set No. 22
(Aust.) or Wireless Set No. 122 (Aust.) at the same time
as Exchange No. 1 is in communication with the No. 2

 Operator but switch S2 must then be placed in the

left hand position.

(vii) To Re-broadcast on Separate Sender :

(a) Signals from No. 2 Operator, Exchanges No. 1 and 2,

- or Near Receiver No. 2, may be re-broadcast through
the Separate Sender if switches S2, S3 and S4 are placed
in the centre position and switch S1 is either “down”
or “up.” When 81 is in the “down” position Exchange
No. 1 is being re-broadcast through the Separate Sender
and when this switch is in the “up” position either No. 2
Operator, Exchange No. 2, or Near Receiver No. 2 can
be re-broadecast.

Note.—Separate Sender must be switched on or off, as required,

hy No.

1 Operator.

(b) Signals from Wireless Set No. 22 (Aust.) or Wireless
Set No. 122 (Aust.) :
Switch S1 may be set in any position. Place switches
S2 and 83 in the centre position and S84 in the right hand
position.
Whilst operations (vii) (#) and (b) are in progress No. 1
Operator can call Exchange No. 1 or No. 2 Operator.

Note.—During operation (vii) the “MOD. CONTROL” on Remote
(‘ontrol Unit No. 1 is advanced from the “Min” position sufficiently
far to provide the required depth of modulation. During all other
operations of Remote Control Unit, “F,” No. 1 (Aust.) the “MOD.
(‘ONTROL" must be left in the “Min’’ position.

(viii)

(ix)

To re-broadcast on Wireless Set No. 22 (Aust.) or Wireless
Set No. 122 (Aust.) :
Signals from Near Receiver No. 1 may be re-broadcast on
Wireless Set No. 22 (Aust.). To do this set switch S1 in
any position, switches S2 and S3 in the centre position,
and S4 in the left hand position. .
For Exchange No. 1 to speak to No. 2 Operator :
Place switches S1 and S3 in the centre position. With S2
in the centre position No. 1 Operator can ring or speak to
Exchange No. 1 or to No. 2 Operator. With switch 82 in
the central position and S4 in the left hand position No. 1
erator can re-broadcast Near Receiver No. 1 over Wire-
less Set No. 22 (Aust.) or Wireless Set No. 122 (Aust.) or,
with S2 in the left hand position, he can use Wireless Set
No. 22 (Aust.) or Wireless Set No. 122 (Aust.) on speech or
Morse. Both these operations can be carried out at the same
time as Exchange No. 1 is talking to the No. 2 Operator.
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17.3. Switehing Instruetions—No. 2 Operator. _
The following procedure is to be adopted by the No. 2 Operator :

(i) To call No. 1 OPeratnr
Place switch S5 in the right hand position and switches,
S6 and 87 in the centre position. Call No. 1 Operator b}r
turning the magneto handle.

Note.—Observe the notice on the panel of Remote ControtHnit,
“F,” No. 2 (Aust.). ““Avoid this position when not in use’—othar-

wise the batteries may be discharged.

(ii) To call Exchange No. 2 :

With switch 85 in the left hand position and switch S6 in

the centre position hold 87 to the left and call Exchange

No. 2 by turning the magneto handle.

(iii) To operate Wireless Set No. 22 (Aust.) or Wireless Set

No. 122 (Aust.):

(@) When “Near Receiver” No. 2 is not in use place all
switches in the centre position.

(b) When Near Receiver No. 2 is used place S5 and 87 in
the centre position and S6 in the “‘down’ position.

(¢) For R/T. transmission press the pressel switch on
Microphones, Hand, No. 8, whilst talking. For W/T.
operation use the key supplied with Remote Control
Unit, “F,” No. 2.

(iv) For Exchange No. 2 to operate Wireless Set No. 22 (Aust.)
or Wireless Set No. 122 (Aust.) :

(@) Place switch S5 in the left hand position and when
Near Receiver No. 2 is not in use place S6 in the centre
position. Place ST in the centre position for receiving
and in the right hand position for sending.

(b) No. 2 Operator monitors the Exchange No. 2 line and
operates switch S7 as required.

(¢) When Near Receiver No. 2 is in use follow the same
procedure as in (a) (b), but place S6 in the “down”
position.

(v) To re-broadcast Near Receiver No. 2:

(@) Through Separate Sender :

Place S5, 86 and S7 in the centre position.

(b) Through Wireless Set No. 22 (Aust.) or Wireless Set
No. 122 (Aust.) :

Place S5 and S6 in the centre position and 87 in tha
right hand position.
(vi) For Exchange No. 2 to speak to No. 1 Operatﬂr

Place S5 in the left hand position and 86 and S7 in the

centre position,
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Chapter 4

FIELD MAINTENANCE

18. GENERAL MAINTENANCE

18.1. Introduetion.

This chapter deals only with those items of maintenance and
repair which can be handled by Signal Units in the field using a
minimum of test equipment. Chapter 9 deals with maintenance
and repair in greater detail. The occurrence of serious defects when
the Set is in use will be minimised if the daily routine set out in
Table 7 is carried out and if symptoms of trouble are reported
to the “M” section immediately they are discovered.

For general consideration of Wireless Set maintenance and repair
refer to Signal Training, Vol. III, Pamphlet No. 28— “Wireless
Station Maintenance and Fault Finding and Associated Vehicle
Suppression Systems,”

18.2. Batteries.

The condition of the batteries should be checked daily and re-
charging carried out if necessary. Refer to the label on the lid of
the batteries for details of the correct specific. gravity of the
electrolyte and the charging rate.

19. DAILY MAINTENANCE

Jote.—To be carried out by Unit Personnel, Div. Sigs. “C” or
“M” Sections, Regt. or “M” Sections of Armd. or Motor Div. Sigs.,
or Tech. Main. of Corps, Army, or L.H.Q. Sigs.

19.1. Operators Maintenance.

The operator should see to the following points before patting
the set away for the day :

(i) Before ‘dismantling the station note the aerial current
produced by the “SENDER.” If this is low compared .
with what it was when work began, or if it falls off quickly,
try a spare set of batteries in place of the set in use. If
the change produces a large improvement in aerial current,
say 259, increase, the original battery requires re-charging.

(ii) Change to “RECEIVE” and note whether the receiver is
producing the normal background or is becoming ‘‘noisy.”
If intermittent crackling noises are heard disconnect the
aerial. If the unusual noise ceases it is probably due to
atmospherics or to interference caused by nearby electrical
machinery in which case nothing further can be done.
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The unusual noise may be due to bad contacts in the aerial
itself. Examine, and, if necessary, tighten all screwed
joints and make sure no bared portion of the wire aerial
is touching a metallic object. '
If the noise persists with the aerial disconnected :

(@) Examine the Microphone and Receivers, headgear

" cord, and the connection between the snatch plug and
the drop leads. See that the headphone terminals them-
selves are tight. If the noise is due to the cord it can
probably be reproduced by shaking the cord, by lightly
jerking the cord either at the snatch plug or at the
headphones, or by flexing small sections of the cord
progressively from the snatch plug to the headphones.
Dirty, damp, or badly fitting contacts in the snatch
plug or drop lead also can produce noise. If trouble
persists report to Electrician, Signals.

(b) Examine the battery leads and the 12pt. connector
from the set to the supply unit for signs of damage and
make sure that the plugs fit tightly in their sockets.
If no external signs of damage are apparent shake the
battery leads and listen for corresponding clicks or
erackling noises,

(¢) Examine the valve shields to make certain that they
are fitting tightly to the valves and that the securing
rings are not displaced. The earthing clips should press
firmly against the shields and the claws engaging the
valve pin should make close contact with the pin.

(iii) When satisfied that everything is in good working order
clean and dry each piece of equipment as it is put away.
Remember ALWAYS that :

(@) Leads and plugs, the battery box, its connecting socket,
the connecting sockets on the Supply Unit, and the drop
leads on the Sender/Receiver Unit must be kept as dry
as possible.

(b) Dirt interferes with all screw threads. Aerial gear
which is left dirty will take longer to erect and may be
very difficult to take apart later.

(¢) Dust causes damage to all moving parts, such as variable
condenser spindles and slow motion drives, and must
be removed from the exterior of the set whenever it
is noticed.

(d) For details of Daily Maincenance, see Table 7.

20. WEEKLY MAINTENANCE
20.1. General.

The routine to be followed in weekly maintenance includes the
general check-over of the Sender/Receiver set out in Section 19
and Table 7. In addition it involves the checking of the auxiliary
equipment which goes to make up the Wireless Set No. 22 (Aust.)
or Wireless Set No. 122 (Aust.) Complete Stations, and the examina-
tion of the silica gel cartridge as per Paragraph 37.4.
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20.2. Station Maintenance.
In addition to the Daily Maintenance Tests :

(i) Clean the outside of the Set and Supply Unit with a cloth
to remove dust, dirt, and grease, Clean the outside of the
aerial terminal insulator.

(ii) Test all the controls and see that they are neither jamming
nor turning so freely that their setting would alter with
vibration. See that each knob is tightly fitted to its spindle.

(iii) Check the Meter readings and enter them in Appendix 6.

(iv) Overhaul the Antennae Rods “F” and make sure that the
sections fit into one another easily but firmly and that the
engaging sections are free from dirt. :

(v) Check kit. See that the Spare Parts and Spare Valves
(Cases are filled and that other Wireless Station equipment
is complete, as per Appendix 1.

(vi) Vertical Aerial. Check that the contents of the aerial
_bag are complete and in good order. See Appendix 5.
(vii) Aerials Quarter-Wave and Half-Wave. Check that no

:nsulators are broken and that the jumper leads are intact.
and provided with connecting lugs.
(viii) Report : .
(a) Any faults which have been found and which you cannot
put right.
(b) Any items which are missing.

20.3. Relays. g :

The relays in the Sender/Receiver Unit and the Supply - Unit
have been carefully adjusted during manufacture and normally
will not need attention. Their contacts are not likely to “pit” or
oxidize and normally will not need attention. However, Tools,
contact cleaning (Aust?) No. 2 is provided for the removal of dust
from the relay contacts. When using the cleaning tool care should
be taken to avoid bending the relay spring-sets.

Note.—Should a fault develop in the Relays the Sender/Receiver
or Supply Unit should be forwarded to “M’’ Section or to A.E.M.E.
Workshops for repair and adjustment.

20.4. Removal of Units from Cases.

Inside the cases for the Sender/Receiver and the Supply Units
is a water and dustproof rubber gasket. In order to preserve the
seal which this gasket provides it is desirable only to withdraw the
units from their cases when absolutely necessary. "

With the exception of valve replacement required when any of
the faults set out in Table 8 are present, or when a fuse must be
replaced in the Supply Unit, there is no necessity for the operator -
to remove these units from their cases. )

L
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Chapter 5

TECHNICAL DESCRIPTION
OF RECEIVER

21. INTRODUCTION

This chapter describes the circuits used in the Receiver. The
theory of operation of the individual stages and the function of
the stages as related to the equipment as a whole also is briefly
explained. Refer to Figs. 1 and 3 for circuit details.

21.1. General.

The receiver is of the super-heterodyne type operating at an
intermediate frequency of 455 ke/s. Its tuning range—2 to 8 Me/s.
—is covered in two bands. These are 2 to 4 Me/s. and 4 to 8 Mc/s.
Facilities are provided for the reception of R/T., C.W. and M.C.W.
transmissions by turning the function switch (“M.C.W.-C.W.-R/T ”
switch) to the appropriate position. With the “M.C.W.-C.W .-
R/T.” switch in the “R/T.” position A.V.C. is applied to the R.F.
and first LF. stages and volume is adjusted by means of the “L.F.
GAIN™ control.

Normally, the “R.F. GAIN" control will be left in the maximum
—fully clockwise—position but with extremely strong signals it
may be found necessary to reduce this control to avoid overloading
of the receiver. :

With the “M.C.W.-C.W.-R/T.” switch in the “C.W.” position
the heterodyne oscillator is switched on and the automatic volume
control switched off. The pitch of the beat note is varied by
adjusting the heterodyne tone control, “HET TONE.” * Volume is
adjusted by means of the “R.F. GAIN” control. The “L.F.
GAIN" control should be left at maximum, :

The filaments of the receiver valves are connected in series across
the 12 volt supply. The arrangement is such that the removal of
one or more valves from the receiver cannot result in damage to the
remaining valves from too high a filament voltage. The method of
arranging the filament wiring permits correct bias for the various
valves to be obtained without recourse to a separate source of bias
voltage supply.

21.2. Aerial Stage.

The same method of tuning the aerial is used in both the Sender
and the Receiver. However, as the Aerial Tuning is normally
carried out on “SKEND,” this stage will be dealt with in the Technical
Description of the Sender covered in Chapter 6.
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The aerial is tuned to resonance by means of the “AERIAL
TUNING” inductor, L1A, in conjunction with the “AERIAL
COUPLING"” condenser, C12A, and, if necessary, with the switch-
selected condensers, C8A, C8B and C8C and C8D. The high
potential end of the tuned ecircuit is coupled, via the isolating
condenser, C37A and the relay RL3, to the grid of the R.F. amplifier
valve.

On “SEND” Relay RL3 shunts the grid of the R.F. valve to
ground to prevent pulses from the transmitter from damaging the
valve. The trimmer, C22E, compensates for the change in circuit
capacity when the relay operates.

21.3. R.F. Amplifier Stage.

The signal is amplified by the R.F. valve, VIA (1D5GP). Bias
is applied to the grid of this valve from the A.V.C. line via the
choke, L3A. The amplified signal is shunt-fed from the choke,
L3B, via condenser (2B, to the 2-4 Me/s. tuned circuit consisting
of L4A and C11A, or, on the 4-8 Mc/s. band, L6A and C11A. These
circuits are trimmed by condensers C22A and C22B and the adjust-
able iron core in each coil.

21.4. Mixer Stage.

The signal appearing across the tuned ecircuit is applied to the
mixer valve V2A (1C7G), where it combines with the local oscillator
signal from the VEA triode section to produce the 455 ke/s. signal
necessary for the I.F. amplifier.

The frequency controlling circuits of the V2A oscillator section
consist of L5A and Cl1B, on the 2-4 Me/s. range and L7A and
C11B on the 4-8 Me/s. range. :

As the gang condenser C11A, C11B, C11C and CI1D is mtated
throughout its capacity range the fixed padding condensers, C24A
and C25A, the adjustable iron cores of the coils, L5A and LTA, and
the trimming condensers, C22C and C22D, ensure that the local
oscillator frequency generated in the triode section of V2A shall
remain at a constant frequency difference of 455 ke/s. with
respect to the signal frequency. ;

21.5. LF. Amplifier.

The intermediate frequency signal appearing in the plate circuit
of the mixer valve is transferred by means of the I.F. transformer,
T2A, to the grid of the first I.F. amplifier, V1B (1D5GP).

Bias, provided by the A.V.C. system is applied to the grid of
V1B via the I.F. transformer, T2A,

The amplified intermediate frequency signal appearing in the
plate circuit of the first LF. amplifier valve is transferred to the
grid of the second LF. valve, VIC (1D5GP) by means of the L.F.
transformer, T2B.

No A.V.C. is applied to this valve which is fixed-biassed by the
potential difference existing between its grid and filament.
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21.6. 2nd Detector A.V.C. Stage.

The intermediate frequency signal appearing in the plate circuit
of the second L.F. amplifier valve, V1C, is transferred to the signal
rectifying diode of V3A (1H6G) by means of the LF. transformer,
T3A.

After rectification this signal appears across the diode load
resistor, R9A, which is also the “L.F. GAIN" control. The radio
frequency components of the signal are filtered out, by means of
condensers C4A and C4B, and resistor R36A.

21.7. A.V.C.

The signal input to the A.V.C. diode of V3A is fed from the
secondary circuit of T3A via condenser C5A. After rectification it
appears across the load resistor, R19A, as a D.C. voltage varying
according to the strength of the input signal from T3A. This
voltage is fed via the decoupling resistor, RI1C, to the controlled
valves, VIA and V1B. _ ;
~ A.V.C. is only applied to these valves when the “M.C.W.-C.W.-
R/T.” switch is set to M.C.W. or R/T.

The A.V.C. diode of V3A is biassed to ensure that the amplification
of weak signals will not be reduced by the A.V.C. action.

21.8. Output Stage.

The audio signal appearing across the “L.F. GAIN" control,
R9A, is taken off through the isolating condenser, C16A, and the
relay, RL1, to the grid of the pentode output valve, V4A (1F6G).
The amphﬁed signal appearing in the plate circuit is matched to
the 100 ohm headphone line by means of the receiver output
winding on the transformer, T4A, the centre tapped secondary
winding of which is disconnected on “RECEIVE.”

21.9. Beat Frequenecy Oscillator.

The triode section of V3B (1H6G) is used as the local oscillator
for heterodyning C.W. signals to make them audible. The fre-
quency of the oscillator is varied over a small range by altering
the inductance of the tuned circuit by means of the variable resist-
ance, R34A. The heterodyne oscillator is coupled to the low-
pc-tentla,l end of the second I.F. transformer secondary by means
of a winding on the B.F.O. transformer, L8A.

21.10. Crash Limiter.

A Crash Limiter—W3A—is connected across the headphone line
when the panel switch is “ON.” This consists of two half-wave
metal rectifiers connected in parallel but with reversed polarity.
The Crash Limiter operates in such a manner that weak signals are
not appreciably reduced whilst strong signals suffer considerable
attenuation. With correct adjustment of the volume control the
signal-to-noise ratio- may be greatly improved by means of the
Crash Limiter.
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Chapter 6

TECHNICAL DESCRIPTION
OF SENDER

22. INTRODUCTION

The Sender is of the Master Oscillator-Power Amplifier type.
Plate modulation is used for both R.T, and M.C.W. The sender
consists of an electron-coupled oscillator which employs frequency
doubling in its plate circuit, and a beam tetrode power amplifier.
In the W.S5.122 (Aust.) the Master Oscillator may be transformed to
a Pierce Crystal Oscillator operating with either of two internally
contained crystals by means of the “Osc. Control” switch on the
front panel. A four stage amplifier which terminates in a Class “B”
stage is used as a modulator on “SEND.” See Figs. 1, la and 2
for circuit details.

22.1. Master Osecillator. 3

The Master Oscillator valve, V5A (6U7G) is a variable-mu R.F.
pentode. The M.O. frequency is controlled by means of the tuned
circuit, L9A, C31B, C26A, C29B, (23D, and C11C on the 4-8 Mo/s.
band and L10A, C31A, C29A, C26A, C23D, and C11C on the 2-4
Me/s. band.

Oscillation is obtained by returning the V5A cathode to a tap
on the M.O. grid coil.

By means of the trimmers C31A and C31B the oscillator can be
adjusted so that zero frequency shift occurs between the conditions
of “NET” and “SEND.” These trimmers are open-circuited when
the “NET” button is depressed.

Condenser C26A is controlled by the “NETTING TRIMMER”
dial on the front panel so that the M.O. can be set to zero-beat
with the incoming signal.

The plate circuit of the M.O. is tuned to the second harmonic
of the oscillator frequency. This becomes the transmitted frequency.
A parallel-fed circuit is tuned by L11A, C30A and C11D on the
2-4 Me/s. band and by L12A, C30B and C11D on the 4-8 Me/s.
band. Condensers C11C and C11D are ganged with the receiver
tuning condensers, C11A and C11B, and are controlled by the
“FREQ. Mec/s.” dial.

L
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22.2. Crystal Controlled Oscillator.

In the W.5.122 (Aust.) the M.O. valve, V5A (6U7G) becomes the
Crystal Controlled Oscillator, when crystal control is used. The
oscillator frequency is controlled by either of two crystals. The
crystal is connected between the screen and control grid through
the isolating condenser C16B by means of the “Ose. Control”
switch S8A. This switch is used to connect either the tuned
circuits or erystals to the appropriate valve elements. High tension
is fed to the screen of V5A via the feed choke L3E. On M.O.
operation, the isolating condenser C16B is earthed to act as a screen
bypass condenser. The plate circuit of V5A may be tuned to either
the fundamental or second harmonic frequency of the erystal.

22.3. Power Amplifier.

The R.F. voltage developed across the oscillator plate tuning
circuit is applied to the grid of the beam tetrode power amplifier
valve, V7A (807) through the blocking condenser, C10A.

Bias for the P.A. valve is developed across the grid leak R36C,
by grid rectification. The current flowing in the grid leak can be
checked by turning the meter switch to the “DRIVE” position,

The R.F. power developed by the P.A. valve is parallel-fed by
means of the choke, L3D, and condenser (C13A, to the aerial
matching circuit, C12A, L1A, and the switch-selected condensers
C8A, (8B, C8C and C8D. This circuit acts as an impedance
matching transformer matching the output impedance of VTA to
the impedance of the aerial being used.

Widely different types of aerials may be used in conjunction with
this matching network.

The values of the component parts of the matching network are
adjusted so that at resonance the aerial charactegistics are reflected
back to the plate of the Power Amplifier valve at its correct load
impedance.

L

22.4. Modulator. _

The modulator is a four stage amplifier utilizing the valves V1C,
V3A, V4A and V6A. The output from the moving coil microphone
is taken to the primary of the microphone transformer via the
relay RL4. The amplified speech voltage appearing across the
secondary is applied to the first audio amplifier, VIC (1D5GP)
through the BFO injection coil on L8A and the secondary of
T2B.

The resultant signal is developed across the load resistance,
R36B, and transferred to the grid of the second audio amplifier,
V3A (1H6G) through the de-coupling resistors, R13A and R39A.
and the coupling condensers, C16C and C16D. The signal is further
amplified by V3A and passes to the grid of the audio driver valve,
V4A (1F5G) via the coupling condenser C16E, and relay contact
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RL1. The power developed by this valve is applied to the grids
of the Class “B” modulator valve, V6A (6N7GT) by means of trans- .
former T4A.

Sidetone is taken off by means of the receiver output winding
on T4A. This winding is also used to provide inverse feedback on
V3A and V4A on “SEND.” Control of the sidetone voltage is
effected by means of the resistance, R29A.

The output of the modulator tube, V6A, is fed through the
secondary winding of transformer T6A, to the plate and screen of
the P.A. valve VTA, through the R.F, choke L3D, and the resistor,
R8A. Resistors R21A and R23A in the plate of V7A are used for
meter correction and oscillation suppression purposes respectively,

22.5. Relays.

Three multi-circuit and one smgle circuit relays are used in the
Wireless Set No. 22 (Aust.) or W.S8.122 (Aust.). The multi-circuit
relays are RL1, RL2, and RIL4. A brief description of the function-
ing of these relays is given in the following paragraphs. Reference
ghould be made to the key-numbered relay positions set out in the
cireuit diagram for fuller appreciation of the circuit changes effected
by each relay.

22.6. Relay RL1.

This is a relay arranged to have a delay of between } and }
second between the time that the exciting current is removed, and
the time that the relay contacts open. The purpose of this delay
is to permit “break-in"’ operation. =

Contacts 1 and 2 :

On “SEND” earth the centre-tap of the modulator driver trans-
former, T4A, for R/T or M.C.W. operation. For C W. ﬂpera,tmn
the centre-tap remains open circuited.

On “RECEIVE” the centre tap of T4A remains open at all
settings of the ”MUW -C.W.-R/T” switch,

Contaets 3, 4, and 5 :

On “SEND” R/T apply inverse f{bﬁ'{iback to V3A and V4A. On
“RECEIVE” earth resistor R5B connected to the grid of V3A.

Contaets 6, 7, and 8 :

On “SEND” connect the plate circuit of V3A to the grid circuit
of V4A.

On “RECEIVE” connect the diode load Imtcntmmeter R9A, to
the grid circuit of V4A.

Contaets 21 and 22 :
On “SEND” earth Pin No. 9 on the Power Supply plug. This
actuates the Power Supply relay.
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On “RECEIVE” remove the energising current from the Power
Supply relay. :

Contacts 23, 24-and 25 ; .

On “SEND” C.W and M.C.W. connect the T5A secondary to
V1C to use this valve as an audio oscillator.. ' .
On “RECEIVE” return the V1C grid to ground through RIA.

Contacts 26 and 27 : . .
On “SEND” place R29A in series with the sidetone output.
On “RECEIVE” short-circuit R29A. 3 ST

Contacts 28 and 29 : T iy

On “SEND” R/T and M.C.W. connect Pin No. 6 to Pin No. 3

on the Power Supply plug to raise the voltage from the Supply
. Unit.

On “RECEIVE” open the connection between Pins Nos. 3

and 6. :

2.7. Relay RL2.

This is a standard high speed relay and is used for keying on
C.W. and M.C.W. Two of its four sets of contacts are connected
in such a manner as to control the functioning of the time delay
relays, RL1 and RI4. Its four sets of contacts perform the
following operations : _

Contacts 1 and 2 : _
On “SEND” are in series with the supply line and the actuating
coils of the time delay relays RL1 and RI4 to supply keying
pulses to them.

Contaets 3 and 4 : 4
On “SEND” are used to key the M.C.W. oscillator and C.W.
sidetone valve, V1C. ]

Contacts 21 and 22 :
On “SEND” function as keying contacts in the “B”’ 4- line.

Contacts 23 and 24 :
On “SEND” are in parallel with Contacts 21 and 22 of RL1 and
actuate the power supply relay immediately the key is pressed.

On “RECEIVE” all contacts of RL2 are open circuited.

22.8. Relay RL3.

This félay is used to shunt the grid of the R.F. valve to ground
during transmission in order to prevent pulses from the transmitter
from damaging VIA. . :

On “SEND” RL3 earths the grid of V1A and switches in the
compensating condensers, C5B and C22E. ;

On “RECEIVE” it removes the earth from the VIA grid and
short-circuits C22E and C5B.- :
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22.9. Relay RL4.
This is a three circuit relay.

Contacts 1 and 2 :

On “SEND,” operating in conjunction with contacts 6, 7, and 8
of RLI, these contacts of RL4, in switching in the plate load
resistor for V3A, bring the modulator amplifier into operation.
On “"RECEIVE” Contacts 1 and 2 open-circuit the V3A plate
load resistor,

Contacts 3 and 4 :

On “SEND” connect the positive Microphone lead to the micro-
phone transformer.,

On “RECEIVE” open-circuit this connection.

Contacts 21 and 22 :

On “RECEIVE” are primarily used, in conjunction with S3A,
for Remote Control operation. With S3A set in the Remote
Control position, closure of Contacts 21 and 22 makes the Micro-
phone lead a receiver audio output lead.

On “SEND”’ the opening of Contacts 21 and 22 enables the Sender
to be modulated from the remote control unit.
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Chapter 7

SWITCHING SYSTEMS

23. INTRODUCTION

To facilitate ready understanding of the functioning of the various
multi-bank switches used in the Wireless Set No. 22 (Aust.) or
W.S.122 (Aust.) a detailed description of the circuit changes effected
by each switch is given in this Chapter. Refer to Fig. 1 for circuit

details.

23.1. Function Switch. _ .
The “M.C.W.-C.W.-R/T” or Function Switch is an 11 pole 3 way
switch used, as its title implies, to change the transmitter over to
any of the three types of transmission.
(i) C.W. Operation.
(@) “SEND"

(b)

When the Sender/Receiver Unit is on “SEND” the
following functions are performed.

Switch SIA short-circuits the secondary of T6A and
removes the plate voltage from the primary of this
transformer,

S1B places the 100 ohm resistance, R11A, across the
receiver output winding of T4A and so maintains a
constant load on V4A, :
S1C opens the grid return from the modulator driver
transformer, T4A,

S1D places resistor RI8A in series with the plate of
the M.O. valve, VHA.

S1E connects the secondary of T5A. to the plate circuit
of VIC to provide feedback for the C.W. sidetone
oscillator,

S1F, by grounding pin No. 5 on the Sender/Receiver
power plug, enables relay RL1 on Supply Units No. 1A
to be energised.

S1H switches in the C.W. sidetone oscillator grid leak,
R4C. '

“RECEIVE" .

On “RECEIVE” the following circuit changes take
place :

S1G removes the A.V.C. from valves VIA and V1B
and provides a grid return for these valves.

S1J applies plate voltage to the B.F.0. valve, V3B.
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(i) M.C.W. Operation.
(a) “SEND”

When the function switch is set to M.C.W. :—
S1A applies plate voltage to V6A and connects the
-secondary of T6A to the “B” supply line.
S1C earths the centre tap of the T4A secondary.
S1D short-circuits resistor R18A in series with the
plate of the master oscillator valve, V5A.
S1E connects the secondary of T5A to the plate circuit
of V1C to provide feedback and thus enables this valve
to function as the M.C.W. oscillator.
S1H switches in the M.C.W. oscillator grid leak, R4C.
S1K short-circuits the modulator amplifier attenuator
resistor, R1I3A.
S1L connects Pin No. 6 (the 150 volt line from the
Supply Unit) on the Sender/Receiver power plug to the
plate supply line to maintain a constant voltage for
VI1C, V3A, and V4A.

(b) “RECEIVE”
On “RECEIVE” :—
S1G applies A.V.C. to VIA and VIB,

(ii) R/T Operation.

(@) “SEND”
Under this condition of operation, Switches SIA, S1C,
S1D, S1J, S1K, and S1L perform the same functions
as they did under M.C.W. operation. The remaining
switches operate as follows :
S1B grounds the primary of the microphone transformer,
T5A.
S1E biasses the grid of V1C by returning it to the 2
volt POSITIVE position on the series filament circuit.

(b) “RECEIVE”
On “RECEIVE” :—
S1H removes the resistor R4C from the centre-tap of
the T5A secondary.

23.2. Antenna Selector Switch S2A-52B.

This is a two pole six-way switch.

In the first five positions the S2A section connects one side of
the primary of the current transformer, T1A, to the AE ferminal

on the Sender/Receiver. In the sixth it connects the current
transformer to the Dummy Aerial, R32A. :

The first four settings of S2B connect the other side of the current
transformer to from one to four of the condensers C8A, C8B, C8C,
and C8D. In the fifth and sixth settings of S2B the current trans-
former is disconnected from the condensers.
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23.3. “‘Osc. Control’’ Switch—S8A \W.S.122 (Aust.) ).
(i) Master Oscillator operation.

The grid of V5A is connected via C36A to the oscillator
tuning condenser C11C and grid coil L9A or LI10A as
selected by S5A. The screen bypass condenser C16B is
earthed.

(ii) Crystal Operation.
The grid of V5A is connected directly to either of the

crystals X1 or X2. The other side of the erystals is con-
nected to the screen of V5A via blocking condenser C16B.

23.4. **SENDER—ON-OFF"’ Switch S3B.

On “SEND” this switch completes the filament circuit via Pin
No. 10 and Pin No. 12 on the Sender/Receiver power plug. These
pins are connected to filament positive in Supply Units No. 1A.
At the same time S3B applies voltage to the one side of the coil of
relay RL2. In the “OFF" position both these circuits are open-

circuited.

23.5. ““NORMAL-REMOTE"’ Switch S3A.

In the “NORMAL” setting contact 5 of the snateh socket is
earthed. When the switch is turned to the “REMOTE" position
on “RECEIVE” Pin 5 on the snatch socket is connected to the
audio line whilst on “SEND” the audio line on No. 5 pin is dis-
connected to permit the sender to be modulated.

23.6. Meter Switch S4A-S4B.

One of the selector arms of this switch is connected to the positive
side of the meter, M1A, and the other arm goes to the negative
side. The seven settings of the switch read, respectively, Aerial
Current, P.A. Plate Current, A.V.C., Drive, H.T. Send, H.T. Receive
and L T,

23.7. Wave Change Switch S5A-M.
(i) “SEND”

On “SEND” closure of the Switch S5A connects 2-4 Me/s,
grid coil of the M.O. valve, V5A, and switch S5C completes
the cathode eircuit of this tube. S5K connects the plate
of V5A to the 2-4 Me/s. winding, L11A, and S5M places the
gang condenser section, C11D, across this winding.
When S5A-M is moved to the 4-8 Mec/s. position S5A selects
the appropriate grid coil, S5C switches the cathode of
V5A to this coil, and S5B short-circuits the 2-4 Me/s. coil,
LI0A. Switches S5M and S5K change over their respective
circuits from L11A to the 4-8 Me/s. coil, L12A, and S5L,
short circuits LBlA. g
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(ii) “RECEIVE”

On “RECEIVE” 2-4 Me/s. S5D connects L4A to the grid
of the Mixer Valve, V2A, and the tuning gang, C11A. On
4-8 Mc/s. this switch transfers the grid of V2A to the coil
L6A and S5E short-circuits the low frequency coil, L4A.,
Switch S5H switches the 2-4 Me/s, and the 4-8 Me/s. coils
to the oscillator grid of V2A and the C11B section of the
tuning gang. Switch S5G connects the required plate coil
to the oscillator plate of V2A and, in the 4-8 Me/s. position,
S5.J short circuits the low frequency coil, L5A. Switch
S5F transfers the R.F. output of VIA to the particular
mixer grid coil being used.

23.8. ““NET’’ Switch, S6A-F.

This switch is a jack type press-button switch. “Netting" is
- carried out with the function switch “M.C.W..C.W..R/T” set to
R/T.

In the “NET” position the normal “B” supply line to V5A, V6A
and V7A is open-circuited by means of switch section S6D. Closure
of the S6E section of the switch places the 150 volt Receiver High
Tension on the plate of V5A via the parallel resistors, R4G and
R4H. This is done to reduce the output of the M.O. valve to a level
which will not overload the receiver R.F. stages. No plate voltage
is applied to V6A and V7A during “Netting.”

To reduce the output still further the S6C section of the switch
short-circuits the doubler stage tuning condenser, C11D. During
this latter operation switch sections S6A and S6B open-circuit the
“Netting Compensation” trimmers, C31A and C31B, connected
aeross the cathode portion of the windings LA and LI10A.

Switch section S6F open-circuits the keying relay, R12. 1f this
were not done the depression of the key whilst the sender was in
the “NET” position would result in the closure of RL2, and the
application of the 180 or 260 volt H.T. to the Receiver valves via
R4G and R4H.

23.9. ““CRASH LIMITER’’ Switch S7A.

This switch places the “Crash Limiter,” W3A, in or out of circuit
as required.
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Chapfer 8

THE POWER SUPPLY

24. INTRODUCTION

Power supply for the Sender/Receiver is drawn from Supply
Units No. 1A. This is a twin vibrator unit employing two power
transformers and vibrators energized from a 12 volt battery. The
vibrators are of the full wave synchronous split-reed type. Incor-
porated in the power unit itself are two multi-circuit relays, a High
Power/Low Power Switch, and an On-Off switch.

With the assistance of the relays and the function switch—the
“M.C.W.-C.W.-R/T” switch—in the Sender/Receiver and the relays
in Supply Units No. 1A, the power supply is changed over from
“SEND” to “RECEIVE” or vice-versa and the correct “SEND”
voltages for C.W., M.C.W., or R/T transmission are selected. See
Fig. 4 for circuit details.

Plate 4. WIRELESS SET No. 22 (Aust.) Supply Units No. 1A—Top View
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2%.1. General.

On full output each v1hr&t0r unit delivers 180 volts D.C. but
provision has been made, by means of primary tappings on each
transformer, for a potential of 130 volts to be supplied by each umt
under “H.P.” M.C.W. and R/T conditions.

The relay and switching systems in Supply Units No ' 1A, a.nd
the Sender/Receiver unit are so arranged that the fn::llowmg vnltages
are made available when the battery *mltage on load is 12 vnlta
me&surecl at the battery termma]a :

éﬂecmv& 151} volts
end”
b 171 : i
- CW., MCW,, R/T, 180 volts
g2l 3 8 o
C.W. 360 volts
M.C.W.-R/T. 260 volts

Under all conditions of operation both “SEND” and ”RECEIVE,
~ care has been taken to ensure that the plate voltage on the modulator
amplifier valves shall be maintained at a constant level.

Best understanding of the functioning of the various relays; and
switches in Supply Units No. 1A and the Sender/Receiver unit
_will be obtained by considering each condition of operation and
tracing the switching changes on the achematlc diagram Flg 4,

24.2. “RECEIVE” Switching.

With Supply Units No. 1A connected to the SenderfREﬂelver
unit by means of the 12 point connector, and the On-Off Smt:ch
S2A closed, the following circuits are completed :

RL1 is in the unenergised position so that the full pmmarymchng
of transformer T1B is brought into circuit. Positive voltage is
applied to the T1B primary via the ehoke coil, L1B, so that Wbmtor
Z1B operates.

The D.C. output from ZIB passes thmugh the choke cml L2B,
to contacts 4 and 5 of RL2, and thence through the filter chuke
L34, and contacts 6 and .8 of RIL2, to the dropping resistor, EEA;
which connects to- -pin No. 2 on the Sender/Receiver power socket.

From this point is taken the plate supply line to the receiver valves,
V1A, V2A, and VI1B.

From the Sﬁnder;'Renewer side of REA &nuther cumlﬂctmn joins
to contacts 9 ands 11 on RL2. = Contact 11 is wired to the No. 3
pin on the Sender/Receiver power socket and from this point is
taken the plate and screen supply for the valves V1C, V3B, and V4A.

Under “RECEIVE” conditions neither RL1 nor RL2 are ener-
gised. The return for the energising coil of RL1 passes to Pin
No. 5 on the Sender/Receiver power socket and the return for the coil
of RL2 joins to Pin No. 9 on ’bhe same socket. Both connections
are used only on “Send.” :
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24.3. “‘SEND”’ L.P. Switching. .

On “SEND” L.P. under all conditions of transmission switch
SIA is open-circuited so that, though contacts 1 and 2 of RL2 are
closed, no energising voltage can reach transformer T1A. SIB
shunts contacts 3 and 4 of RL2. Switch S1C connects the ener-
gising coil of RLI to Pin No. 9 on the Sender/Receiver power socket,
The energising coil of RL2 is permanently connected to Pin No. 9,
When the sending key or the microphone pressel switch is closed
this pin is grounded thus completing the energising circuit for
RILI and RL2.

As RL1 is energised its four reeds transfer from contacts 1, 4.7
and 10 to contacts 2, 5, 8, and 11. This places the transformer
primary taps on the high output voltage position, :

In the output circuit.of the power supply system contact 8 of
RL2 moves from contact 6 to contact 7. This removes voltage
from the receiver R.F. valves and the output voltage passes to Pin
No. 1 on the Sender/Receiver power socket and thence to the plates
and screens of the oscillator valve V5A and the power amplifier
valve VTA. When contacts 7 and 8 of RL2 are closed voltage is
applied to the parallel resistors R2A, R2B By means of S1D these
resistors are placed in parallel with R3A and joined to Pin No 6
on the Sender/Receiver power socket When S1D and SI1E are in
the L.P. position contacts 10 and 11 of RL2 join Pin No. 3 and
Pin No. 6 on the Sender/Receiver power socket and thus voltage is
applied to the plates and screens of the valves V1A and V4A and
the plate of V3A.

24.4. ““SEND”’ H.P. Switching.
(a) “SEND” C.W.

On C.W., when SIA-E is changed over for high power
operation, of Supply  Units No. 1A and the transmitting
key is depressed in the Sender/Receiver unit, RLI is ener-
gised. Its contacts place the primary taps of the two
transformers on the high output voltage position.

Simultaneously contacts 1 and 2 of RL2 close and the
primary of T1A is energised. Contact 5 of RL2 moves from
contact 4 to contact 3 and places the output of the two
vibrator units in series. Contact 8 of RL2 moves from
contact 6 to contact 7 and feeds the output voltage to Pin
No. 1 on the Sender/Receiver power socket whence it is
distributed to the Master Oscillator and Power Amplifier
valves in the Sender.

From Contact 7 of RL2 current flows through resistors
R3A, R4A, and R4B and is taken through switch SIE to
contact 10 on RL2. Contact 11 of RL2 joins contact 10
Pin No. 3 on the Sender/Receiver power plug. From this
point it is fed to the plate and screen of V1€ and V4A and
to the plate of V3A.
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(b) “SEND.” M.C.W. and R/T.

When the “M.C.W.-C.W.-R/T.” switch is changed from
C.W. to M.C.W. or R/T. under H.P. conditions the earth
return for RL1 is broken and the contacts on this relay
return to the low voltage position on the power transformer
primaries. The result is that a potential of 260 volts is
applied to the supply line to V5A, V6A and V7A. To
compensate for the decrease in H.T. voltage which takes
place during the change from C.W. to M.C.W. or R/T.,
the R4A, R4B section of the voltage dropping resistor,
R3A, R4A, R4B feeding VIC, V3A and V4A, is short-
cirecuited by the S1L section 'of the Function Switch in the
Sender/Receiver unit.

Full details of the functioning of the “M.C.W.-C.W_.-R/T.”
switch will be found in Para. 23.1., Chapter 7.

24.5. Spares.

Inside the case of the Case of Supply Units No. 1A will be found
the spare Vibrator unit and the Spare Fuse Wire. The former is
held in place on the top of the filter choke can by clips, whilst the
latter, wound on a bakelite strip, is mounted on top of the relay
CAarnmn.

—_

24.6. Conneectors.

Two sets of connectors are supplied to connect Supply Units
No. 1A to the batteries.

For Vehicle or Ground Station operation Connectors, Battery,
No. 8, or Connectors, 4 point, No. A4 are used. These terminate
in two Niphan plugs for connection to the two 6 volt batteries used.

For Man-Pack operation, where a single 12 volt battery is used,
Connectors 4 pt. No. A3 (Aust.) which terminate in hooked lugs,
are employed. The Supply Unit end of either set of connectors is
fitted with a 4 point socket which fits the 4 point plug on Supply
Units No. 1A, ; :

25. BATTERIES

Two types of battery are associated with Wireless Set No. 22
(Aust.). The first, Batteries, Secondary, Portable, 12V.20Ah,
(Aust.) is used for Man-Pack operation. This is fitted with terminals
to take the hooked lugs of Connectors, 4pt. No. A3 (Aust.). Only
one of these batteries is required to operate the Sender/Receiver
Unit. For Vehicle or Ground Station operation two Batteries,
Secondary, Portable, 6V.75Ah are used. These are provided with
Niphan sockets which engage with the Niphan plugs fitted to Con-
nectors, Battery, No. 8, or Connectors, 4 point, No. A4. The wiring
of the connector places the two batteries in series to provide the
12 volts necessary for operation of Wireless Set No. 22 (Aust.) or
Wireless Set No. 122 (Aust.).
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Chapter 9 |

WORKSHOP MAINTENANCE

26. INTRODUCTION

The information provided in the following pages is intended for
the guidance of radio personnel in A, E.M E. Workshops who are en-
gaged in 2nd, 3rd and 4th Echelon repair of W.T. Equipment.

Note.—Repairs or maintenance adjustments to Wireless Set
No. 22 (Aust.) or Wireless Set No. 122 (Aust.) will be carried out
strictly to the requirements of G.R.0. 0.190 of 10th July, 1942,

Bearing in mind that circumstances and the accessibility of test
equipment have a large bearing on maintenance procedure, the
following servicing instructions have been prepared with the object
of providing the fullest practicable information to personnel engaged
in the maintenance of Wireless Set No. 22 (Aust.) or Wireless Set
No. 122 (Aust,).

26.1. Testing Instruments.
. Recommended instruments for the testing of Wireless Set No. 22
(Aust.) or Wireless Set No. 122 (Aust.) are :

26.2. Frequeney Standards :
(i) Standard Signal Generator.
This instrument is required for checks on Receiver align-
ment and for Sensitivity, Selectivity, Noise Level, A.V.C.,
and  Fidelity measurements. It must be a precision
instrument fitted with an accurately calibrated attenuator.
Its frequency range should be from 2 to 8 Me/s. and 400 to
500 ke/s. and its output range should be adjustable from 1
microvolt to .1 volt. Internal modulation—309%, at 400
¢/s.—should be incorporated and provision be made for the
application of external modulation for audio response tests
and B.F.O. calibration. Signal Generators, Type TA101B
(Aust.) Signal Generators, Type TA101D (Aust.), or Signal
Generators, Sub-Standard (Aust.) No. 1, Mk. I, fulfil these
requirements. ’
(ii) Heterodyne Wavemeter,
This instrument, in conjunction with the Crystal Calibrator,
is used to adjust the Master Oscillator tuning so that the
Netting between the Sender and the Receiver is correct.
The wavemeter must cover the frequency range from 2 to
8 Me/s. with a calibration accuracy better than 19. It
should incorporate a sensitive detector and a headset or
a loud speaker.
Wavemeters Class “C,” No. 1 (Aust.) is an examplé of this
type of equipment.
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(iii) Crystal Controlled Oscillator or Multi-Vibrator. :
This instrument is required for calibrating the “FREQ.
Mc/s.” dial and for checking the ecalibration of the
Heterodyne Wavemeter. The oscillator should be capable
of generating fundamental frequencies of 100 ke/s. and
1,000 ke/s. with an accuracy of not less than 4-.05%; and
should be capable of giving receivable harmonies up to
e MG!S. '
Wavemeters, Class “C,” No. 1 (Aust.) Calibrators, Crystal
will meet these requirements.

(iv) Beat Frequency Oscillator.

This instrument is required for measuring modulation
depth and for checking audio response and the frequency
range of the B.F.0. It should have a frequency range at
least up to 12 kefs. and an output of 150 milliwatts into
an impedance of 600 ohms. The frequency response
between 400 ¢/s. and 3,000 ¢/s. should not deviate more
than 1 db.

96.3. Voltage Current and Resistance Measurements. |

(i) A.C. Voltmeter.
This instrument should be of the rectifier type and have a
~range from 0-5 volts. Tt is required for monitoring the
output of the beat frequency oscillator when making
modulation depth measurements or when checking the
receiver frequency response.
(i) D.C. Voltmeter.
This should be a multi-range instrument having a top
range of 0-500 volts. Its resistance should be at least
1,000 ohms per volt.
(iii) D.C. Milliammeter. _
For point to point circuit tests. Ranges 0-12 mA, 0-120
mA, and 0-12 A,
(iv) Ohm-meter.
For point to point circuit tests. Ranges up to 1.5 megohms.
(v) 500 Volt Megger.
For various insulation tests. Note that electrolytic con-
densers must never be tested with a megger.

Note.—Items (i) to (iv) are usually incorporated in the
Analyser supplied to Signals and A.EM.E. Workshops.
They will also be found in :

(a) Multi-Tester A T.P. “B” (Aust.) (Super Tester T.S.T.)
(b) Multi-Tester (Aust.) No. 2.

96.4. Output Power and Modulation Measurements.

(i) Power Output Meter. -
This instrument is required for those measurements con-
ducted in association with the Standard Signal Generator.
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It must have an impedance of 100 ohms and a range of at

least 0.2mW. to 50 mW. It is also desirable that this

instrument be provided with an auxiliary scale calibrated

in db.

(i) Dummy Aerials.

(a) Receiver Alignment :
A 50 uuF. condenser connected in series with a 16.6
ohms non-inductive resistor is used for Receiver sensit-
vity measurcments. For alignment of the R.F. and
I.F. stages the output of the signal generator is connected
directly to the grids of the LF. and mixer valves.

(h) Sender Alignment :
A’ 10 ohm dummy aerial is built into the sender for test
and tuning purposes but an external dummy, consisting
of a 50 uuF, air-dielectric condenser in series with a
16.6 ohm, 15 watt, non-inductive resistor is needed
for the netting compensation adjustment, for the grid
relay compensating condenser adjustment, and for
Sender power output measurements. An O0-1AR.F.
meter is used in conjunction with the 16.6 ohm dummy
aerial.

(iii) Cathode Ray Oscillograph or Direct Reading Modulation

Meter. ;

This instrument is required for use in conjunction with the

Beat Frequency Oscillator when measuring modulation

depths. The Cathode Ray Oscillograph should be complete

with Linear Time Base and amplifier.

27. SOCKET VOLTAGE MEASUREMENTS

27.1. Control Settings.

. During voltage measurements on the Sender and Receiver the
Controls shall be set as follows :

Wave Change Switch to 4-8 Mc/s.

“AER. SELECTOR" to “TEST.”

Meter Switch to “A.V.C.”

“NORMAL/REMOTE"” switch to “NORMAL.”

Sender “ON/OFF” switch to “ON.” _

“M.C.W.-C.W-R/T.” Switch to “R/T.” or “C.W.” as required. -

“L.F. GAIN” éontrol fully clockwise.

“R.F.GAIN” control fully clockwise.

“NETTING TRIMMER” dial to “*5.”

“HET TONE” control to 455 ke/s. lock position.

“FREQ.Mgc/s.” dial set to 6 Me/s.

Power Amplifier valve loaded to 65 mA. as described in Chap. 2,
Para. 9.4. -
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27.2. Voltage Measurement Conditions.

The conditions under which voltage measurements are to be made |
-are as follows :

(1)
(i)
(iii)

(iv)

The voltage at the input to the battery cable must be 12
volts on load. _

The voltmeter must have a resistance of 1,000 ohms per
volt.

All measurements except that of the P.A. plate voltage are
made from the valve pin to chassis.

Measurements are made under both C.W. and RfT

conditions.

Note.—In the case of the P.A. piate voltage the measure-
ments are made from the junction of resistor R21A and the

R.F.

choke,

L3D,

to chassis.

Tables 9 and 10 give details of the approximate voltage readings
to be expected on “SEND” and “RECEIVE” under C.W. and

R/T. conditions.

TABLE 9.—SOCKET VOLTAGES—*‘SEND."

-1st Mod. Amplifier 2nd Mod. Amplifier, 3rd Mod. Amplifier,
V1C (LD5GF) V34 (1H6G) V44 (1F5G)
PinNo.| R/T. | O.W. |PinNo.| E/T. | C.W. |PinNo.| R/T. C.W.
] — - 1 = — 1 —— -
2 6-0 60 2 10-0 10-0 2 8-0 8-0
3 83 80 3 14 44 3 145 140
4 52 50 4 — — 4 150 145
b — e 5 — -— i1 — -
6 — — i — . 6 — e
7 4-0 4-0 T 8-0 8-0 7 6:-0 6-0
8 —_ — 8 120 12-0 8 — —_
Master Oscillator, VA Modulator, V6A Power Amplifier,
(6UTH) (BNTGT) V74 (807)
Pin No.| R/T. | C.W. |PinNo.| R/T. | C.W. |PinNo.| R/T. C.W.
1 — — 1 —_ e 1 11-0 11-0
2 — — 2 — - 2 200 260
3 247 245 3 265 . — 3 0-47-| 0-38-
4 147 150 4 — 18- 4 - —_
b — — 5 — 18- 5 6-0 60
6 — — 6 265 —
7 - — 7 6-0 | 6-0 NOTE : Plate voltage
8 B6:0 6-0 8 6-0 6-0 measured at junction of
L3D and R2IA :—
R/T. — 260
C.W.— 330
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TABLE 10.—SOCKET VOLTAGES—*“RECEIVE.”

R.F. Amplifier,

V14 Converter, V24 1st I.F. Amplifier, V1B -
(1LD5GP) (1076) (1LD5GP) -
Pin No.| R/T. | C.W. |PinNo.| R/T. | O.W. |Pin No.| R/T. o.W.
1 — — 1 —_ e 1 s s
2 4:0 4-0 2 2:0 2-0 2 6-0 6-0
3 143 143 3 135 135 3 145 145
4 65 70 4 31 31 -4 69 70
5 — — 51 - — 5 — —
6 - - —_ ] 74 T4 6 — o4l
7 2.0 2-0 7 — — 7 4.0 4-0
8 —_ — 8 142 142 8 — —

2nd I.F. Amplifier,

2nd Detector—A.V.C.,

Beat Frequency Ose.,

- V10 (1D5GP) V34 (1H6G) V3B (1H6G)
P't'rr_t No.| R/T. C.W. |PinNo.| R/T. C.W. |PinNo.| R/T. oW,
1 - - 1 - s 1 i -
2 6.0 6-0 2 100 10-0 2 8-0 8-0
-3 90 89 3 — —_— 3 —— 50,
4 70 70 4 — 4 — -—

5 — e 5 — — 5 — —
8 = — 6 — — 6 0-19 | 0-19
7 4-0 4-0 7 80 g0 7 . 60 6-0
8 —_— — 8 12-0 12-0 8 — —

Audio Output, V44 (1F5G)

Pin No, R/T. c.W.
1 1= - Note.—Voltage measure-
2 8:0 8-0 ments taken with controls
i }ig iig set as in Para. 27-1.
g i = Measurement conditions
7 6.0 i, as specified in Para. 27-2,
8 e el

Voltages under the M.C.W. condition will be approximately the
It should be borne in mind, however, that
due to component tolerances any of the voltages may vary 4-109,
from the figures given.

same as those for R/T.
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28. ALIGNMENT PROCEDURE

28.1. General.

When Wireless Set No. 22 (Aust. } or 1‘:’Vn‘eless Set No. 122 (Aust).
leaves the manufacturer the Sender/Receiver unit is fully aligned
and all adjustments are sealed. Under normal circumstances no
further adjustments are needed. However, in service, the occasion
- will arise when, due to valve replacement, or the repair or replace-
ment of components in certain ecircuits, realignment may be neces-

SATY.
Such
(1)

(ii)

(1i1)

changes include :

LF. Alignment.

Replacement of valves VZA VlB VIC or V3A. A]t.LmtlL‘rn
to any of the tuned circuits associated with these valves,
R.F. Alignment—Recgiver.

Replacement of valves VIA or V2A or alteration to any of
the tuned circuits associated with these valves.

R.F. Alignment—=Sender.

Replacement of V5A or VTA or alteration to the tuned
circuits associated with these valves.

Note.—It is specially important that the tuned circuit
adjustments shall not be interfered with unless suitable
frequency standards with which to re-align the equipment
are available.

98.2. Standard Alignment Conditions.

(1)

(i)

Power Supply.

Variations of the battery supply shall not exceed the limits
of 12 to 12.25 volts measured at the battery terminals
under load conditions,

Receiver control settings.

Wave change switch in the required position.

“AER. SELECTOR" switch in the “A™ position.

Meter switch in the “A.V.C.”” position.
“M.C.W.-C.W.-R/T.” switch in the “R/T.” position.
“NORMAL/REMOTE"” switch in the “NORMAL’ position.
Sender “ON/OFF” switch in the “OFF” position.
“L.F.GAIN” control fully clockwise.

“R.F.GAIN” control fully .clockwise.

“NETTING TRIMMER” dial at **5."

“HET TONE" set to 455 ke/s. lock position.

29. I.LF. ALIGNMENT.

29.1. 3rd I.F. Transformer.

(1)

(if)

Connect the Output Meter across the 100 ohm headphone
winding on transformer T4A.

Connect the Signal Generator to the grid of the 1D5GP
2nd I.F. valve, V1C. Leave the grid clip off this valve.
No dummy aerial is used.
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(ili) Turn the gang condenser plates fully out. Put the wave
change switch to the “2-4 Me/s.” position.

(iv) Set the Signal Generator to 455 ke/s. and increase the output
until a signal is heard in the headphones.

(v) Align the tuned circuits of the 3rd 1.F. transformer in the
following order whilst reducing the input as direct align-
ment is approached : '
(a) 3rd L.F. Secondary.

(b) 3rd I.F. Primary.
Note.—The adjusting screws for the primary windings
~ of all LF. transformers are at the top of the cans. The
secondary adjusting screws are underneath the chassis.

(vi) Repeat (v) until perfect alignment is obtained. Always
finish with the Primary adjustment.

Note.—The alignment of this I.F. transformer is now
complete and must not be altered during the subsequent
alignment of the 2nd and 1st I.F. transformers.

(vii) Replace the grid clip on V1C.

29.2. 2nd L.F. Transformer.

(i) Connect the Signal generator to the grid of the 1D5GP
Ist LF. valve, VIB. Leave the grid clip off.
(ii} Align the tuned circuits of the 2nd I.F. transformer in the

following order : .

(@) 2nd I.F. Secondary. . )

(b) 2nd I.F. Primary. . _

Do not touch the adjusting serews on the 3rd IF. trans-
former.

(iii) Repeat (ii) until perfect alignment is obtained. Always
finish with the Primary adjustment.

Note.—The alignment of this transformer is now complete,
and must not be altered during the alignment of the 1st
I.F. transformer.

(iv) Replace the grid clip on V1B,

29.3. 1st I.F. Transformer. :
(i) Connect the Signal Generator to the grid of the 1C7G
converter valve, V2A. Leave the grid clip off.
(ii) Align the tuned circuits of the 1st I.F. transformer in the
following order :
(a) 1st I.F. Secondary.
(b) 1st IF. Primary.
Do not touch the adjusting screws on the 2nd or 3rd I.F.
transformers.
(i) Repeat (ii) until perfect alignment is obtained. Always
. finish with the Primary adjustment.
This completes the LF. channel alignment,
Note.—The above procedure of stage by stage alignment must be
adhered to strictly otherwise the band width and gain character-
istics of the I.F. channel will be upset. ’
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30. HETERODYNE TONE ADJUSTMENT

30.1. Preliminary.

Connect the Signal Generator to the grid of the 107G Converter
valve, V2A. Leave the grid clip off this valve. Tune the Signal
Generator to 455 ke/s. and increase its output to a level sufficient
to provide a 50 mW. reading on the Output Meter. Plug in the
headphones. Switch off the modulation from the Signal Generator.

30.2. B.F.0. Coil Adjustment.
(i) Switch the “M.C.W.-C.W.-R/T.” switch to “C.W.”
(ii) Engage the 455 ke/s. lock on the “HET TONE” dial
(iii) Adjust the coil slug in the B.F.0. coil, L8A, for zero beat,

31. OVERALL ALIGNMENT- -RECEIVER

31.1. Preliminary.
Operate the set under Standard Alignment Conditions. Turn
the wave change switch to “2-4 Me/s.”" _
Note.—For R.F. alignment a serewdriver 10 inches in length and
with a blade } inch in width should be used. :

31.2. Alignment procedure.

(i) Connect the Signal Generator to the grid of the 1D5GP
R.F. valve, VIA. Leave the grid clip off.

(ii) Set the Signal Generator and “FREQ.Me/s.” dials to 2.0
Me/s. and adjust the inductance of the L.F. receiver
oscillator coil, L5A, for maximum output by means of the
screw which is protruding from the side of the R.F. coil unit,

(iii) Turn the Signal Generator and “FREQ.Me/s.” dials to 4.0
Mec/s. and adjust the trimmer condenser, ('22C, across L5A,
for maximum output, : :

(iv) Repeat operations (ii) and (iii) and check the dial calibra-
tion accuracy against the Frequency Standard.

(v) Check the dial calibration accuracy at 2.5, 3.0 and 3.5 Me/s.
against the Frequency Standard. :

(vi) Set the Signal Generator to 2.1 Mc/s. and tune the “FREQ.
Me/s.” dial for maximum output. Next adjust the induct-
ance trimming screw of the L.F. plate coil, 144, for
maximum output. :

(vii) Set the Signal Generator to 3.85 Me/s. and tune the “FREQ.

- Me/s,” dial for maximum output. Next adjust the L.F.
plate coil trimmer, C22A, for maximum output. Rock the -
“FREQ.Mc/s.” dial whilst making this adjustment.

(viii) Repeat operations (vi) and (vii).

(ix) Turn the wave change switch to “4-8 Me/s.” and Tepeat
operations (i) to (vii) substituting the frequencies as follows
Where : 2.0 Me/s. is quoted read 4.0 Me/s. :

4.0 Me/s. is quoted read 8.0 Me/s.
2.1 Me/s. is quoted read 4.2 Mc/s.
3.85 Me/s. is quoted read 7.7 Me/s.
For operation (v) substitute 5.0, 6.0, and 7.0 Me/s.
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32. ALIGNMENT OF SENDER

32.1. Conirol Settings.

Before the Sender Alignment can be commenced the Overall
Alignment of the Receiver as set out in Para. 31 must have been

completed. -

The controls are to be set as follows :

“AER. SELECTOR” switch in the “TEST” position.
Meter Switch in the A.V.C. position.
“M.C.W.-CW.-R/T.” switch in the “R/T.” position.
“NORMAL/REMOTE"” switch in the “NORMAL" position,
Sender “ON/OFF” Switch in the “ON” position.

Supply Unit “H.P./L.P.”” switch in the “H.P.”” position,
Wave Change switch in the “2-4 Mo/s.” position.
“NETTING TRIMMER” dial at “5.”

“HET. TONE” set to 455 ke/s. lock position.

32.2. Alignment Procedure.
(a) L.F. Band

(1)

(i)

Set the “FREQ. Me/s.” dial to 2.1 Me/s. Depress
and lock the “NET” switch and adjust the inductance
of the L.F. transmitter oscillator coil, LI10A, by
means of the screw which is protruding from the side
of the R.F. coil unit, for maximum “dip” as shown
by the A.V.C. meter.

Turn the “FREQ. Me/s.”” dial to 3.85 Me/s. and adjust
the trimmer, C29A, across L10A, for maximum “dip”
on the A.V.C. meter.

(iii) Repeat operations (i) and (ii).
(iv) Release the “NETTING TRIMMER” lock and tune

the “FREQ. Me/s.” dial to 2.0 Me/s. Check the
tracking between Sender and Receiver by rotating
the “NETTING TRIMMER” dial. Maximum dip
on the A.V.C. meter must occur over some part of the
calibrated scale of the “ NETTING TRIMMER”
dial.

(v) Repeat (iv) at 3.0 and 4.0 Me/s.
(vi) Release the “NET” switch. Re-set the “NETTING

TRIMMER” to “5” and lock it. Change over to
“SEND” by pressing the key. ;

(vii) Turn the “M.C.W.-C.W.-R/T.” switeh to C.W. an

the meter switch to “DRIVE.”

(viii) Set the “FREQ. Mc/s.” dial to 2.1 Me/s. and adjust

the inductance of the L.F. transmitter doubler coil,
L11A, by means of the screw which is protruding from
the side of the R.F. coil unit, for maximum reading
on “DRIVE.”
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(ix) Set the “FREQ. Me/s.” dial to 3.85 Me/s. and adjust
trimmer C30A, across L11A, for maximum reading
{)Il TTDRHYE.?? T k £

(x) Repeat operations (viii) and (ix.)."

(xi) Change back to “RECEIVE” R/T, and turn the meter
switch to “A.V.C.” ' )

(xii) Accurately tune in a 3.5 Me/s. signal from the 500
kefs. oscillator. in Wavemeters, Class. “C,” No. 1
(Aust.), Calibrators, Crystal, and adjust the coupling
between this instrument and the receiver to produce
an A.V.C. reading of about “6” on the Set meter,

(xiii) Release the “NETTING TRIMMER” lock. Press the
“NET” switch and rotate the “NETTING TRIM-
MER” dial until zero beat is heard in the output of
the Receiver. Release the “NET” switch.

(xiv) Change over to “SEND” R/T. by closing the trans-
mitting key. On Wavemeters, Class “C,” No. 1
(Aust.) tune in the beat between the Sender and the,
Crystal ealibrator.

(xv) Adjust this beat to zero by means of the L.F. netting
corrector trimmer, C31A. o

(xvi) Repeat (xiii) to (xv) until zero beat is obtained under

- both “NET” and “SEND" conditions without further
adjmtmenw; C31A. :

(b) H.F. Band.

(i) Set the “FREQ. Me/s.” dial to 4.2 Me/s. Depress
and lock the “NET” switch and adjust the inductance
of the H.F. transmitter oscillator coil, L9A, by means
of the screw which is protruding from the side of the
R.F. unit, for maximum “dip” as shown by the
A V.C. meter.

(ii) Turn the “FREQ. Me/s.” dial to 7.7 Me/s. and adjust
the trimmer, C29B, across LOA, for maximum ‘“dip”
on the A.V.C. meter. =

(iii) Repeat operations (i) and (ii).

(iv) Release the “NETTING TRIMMER” lock, and tune
the “FREQ. Mc/s.” dial to 4.0 Me/s. Check the
tracking between Sender and Receiver by rotating
the “NETTING TRIMMER” dial. Maximum “dip”
on the A.V.C. meter must occur dver some part of
the calibrated scale of the “NETTING TRIMMER”
dial. -

(v) Repeat (iv) at 6.0 and 8.0 Mc/s. :

(vi) Release the “NET” switch. Re-set the “NETTIN

- TRIMMER” to “5” and lock it. Change over to
“SEND” by pressing the ke, '

(vii) Turn the “M.C.W.-C.W.-R/T.” switch to-C.W. and
the meter switch to “DRIVE.”
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(viii) Set the “FREQ. Mc¢/s,”” dial to 4.2 Me/s. and adjust
the inductance of the H.F. transmitter doubler coil
L12A, by means of the screw which is protruding from
the side of the R.F. coil unit, for maximum reading
on “DRIVE.”

(ix) Set the “FREQ. Mec/s.” dial to 7.7 Mc/s. and adjust
trimmer C30B, across L12A, for maximum reading
on “DRIVE.”

(x) Repeat operations (viii) and {1:{)

(xi) Change back to ”R]"(Z'EIVE” R/T. and turn the metex
switch to “A.V.C.”

(xii) Accurately tune in a 7.0 Mc/s. signal from the 500
ke/s. oscillator in Wavemeters, Class “C,” No. 1
(Aust.), Calibrators, Crystal, and adjust the coupling
between this instrument and the receiver to produce
an A.V.C. reading of about “6” on the Set meter.

(xiii) Release the "NETTING TRIMMER” lock. Press
the “NET” switch and rotate the “NETTING
TRIMMER’’ dial until zero beat is heard in the output
of the Receiver.

(xiv) Change over to “SEND” R/T. by closing the trans-
mitting key. On Wavemeters, Class “C,” No. 1
(Aust.) tune in the beat between the Sender and the

: Crystal Calibrator. ; '

- (xv) Adjust this beat to zero by means of the H.F.
netting corrector trimmer, C31B.

(xvi) Repeat (xiii) to (xv) until zero beat is obtained under
both “NET” and “SEND" conditions without
further adjustments to C31B.

33. FINAL ALIGNMENT

33.1. Control Settings.
“H.P./L.P.” switch to “H.P.” .
“M.C.W.-C.W.-R/T.” switch to “C.W.” |
Wave change switch to “2-4 Me/s.”
“AER. SELECTOR” switch to “A.”

. Meter switch to “P.A."

Sender “ON/OFF” switch to “ON.”

33.2. Preliminary.
Connect the Sender Dummy Aerial 50 uuF. capacity condenser

and 16.6 ohms non-inductive resistor between the “AE"” and
“E’” terminals. Set the “AER. COUPLING” dial at ““0.”

33.3. Procedure.
(i) Tune the “FREQ. Me/s.” dial to 4.0 Me/s,
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(ii) Rotate the “AERIAL TUNING” dial until resonance, as
. indicated by the greatest dip on the “P.A.” meter, is
~reached. Under this condition the “P.A.” meter reading

should be approx. 30 mA. ;

(iii) Change over to “RECEIVE” C.W. ;

(iv) Tune the Signal Generator to 4.0 Mc/s. and switch off its
modulation. _

(v) Loosely couple the Signal Generator to the Receiver so
that an output of from 20 to 30 mW. is obtained. Rotate
the “AER TUNING” control until maximum sensitivity
i8 obtained. - :

(vi) Change back to “SEND” and adjust trimmer C5B on the
Aerial Relay assembly for maximum “dip” on the “P.A.”
meter. . .

(vii) Repeat operations (iii) to (vi). .

IMPORTANT NOTE.—When the Seénder/Receiver has been finally
aligned all trimmers shall be sealed, with Glyptal or similar cement.
The L.F. transformer core screws, which have a wax coating on them
already, should be sealed with Halowax 2012. '

34, PERFORMANCE TESTS
34.1. RECEIVER TESTS.
(a) R.T. Sensitivity—
The sensitivity may be checked in the following manner :—

(i) Connect the Signal Generator to the aerial terminal of the
Wireless Set through a dummy aerial consisting of a 16.6
ohm non-inductive resistor in series with a 50 uufd con-
denser. - G

(ii) Set the Signal Generator to 2 Me/s. with modulation adjusted
to 309, at 400 ¢/s and tune Wireless Set to the same fre-
quency with the M.C.W.-C.W.-R.T. switch in the R.T.
position. :

(iif) Adjust the output of the Signal Generator to give an output
of 50 mW from the receiver into a load of 100 ohms with

; “LF Gain” and “RF gain” controls set at maximum and

" “‘crash limiter” switched “OFF.”

(iv) Repeat at the frequencies set out in Table 15. The output
from the Signal Generator at each frequency should not be
greater than the figures shown in Table 15.

Table 15. Receiver Sensitivity.

; R.T. ! C.W. ;
Band Fri%uaﬂﬂy Sensitivity Sensitivity NWI;.E’
Mels Uv IV m
2-0 4-0 3-0 1-0
1 3-0 3-0 20 1-0
4-0 3:0 2.0 1-0
4.0 4-0 3:0 1-0
2 6.0 3-0 2:0 1-0
8-0 3:0 2:0 1-0

[as]
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(h) C.W. Sensitivity.

(i) The procedure for R.T. seusltlﬂty is fu]]nwed for C.W.
sensitivity, but the modulation of the Signal Generator is
switched “OFF” and the control on the Wireless Setr is
switched to “C.W.”"

(ii) The “het tone” control is then adjusted until a note of

- about 1000 ¢/s is obtained.

(iii) The output from the Signal Generator at each frequency
shall not be greater than the ﬁgm:ea shown in Table 15.

(¢) Noise.

(i) To -measure noise, switch the M.C.W.—C.W.-R.T. control to
the “R.T.” position, and with the modulation of the Signal
Generator switched “ON,” adjust the output to 5 uV, and
adjust the “R.F. gain” control of the Wireless Set to gwe
50 mW output from the receiver. '

(ii) Now switch the modulation “OFF,” and the ]1013& c-ut.put
at any frequency should not exceed 1 mW.

(d) Image Ratio.

(i) To measure Jimage ratio proceed as in 34.1 (a) (i) and ad;,ust
the R.F. gain control to give 50 mW output with an 1nput
of 5uV from the Signal Generator. _

(ii) Leave receiver controls set, and tune Slgna] (Generator tq
image fre-quene}r (see Table 16) and increase input unt]l
50 mW output is again obtained from receiver.

(iii) The increase in input at each image frequency should not be
less than that shown in Table 16.

Table 16. Image Ratio.

Band : Frequency I'mage Frequency Image Ratio
1 2-0 Mc/s 2.91 Mcfs | 4000/1
' 3-0 ,, 3-91 1000/1
413 - 5, _ 4-91 400/1
2 4.0 491 ,, 400/1
6-0 ,, 6:91 , 200/1
8 '} i¥) i 8‘91 It : . I{H}J”.

(e) LF. Sensitivity and Selectivity.
To measure the I.F. channel sensitivity and selectivity proceed
as follows :— -
(i) Connect the Signal Generator as for I F. ﬂllgnment See
B Para. 29,
(ii) Set the Signal Generator to 455 ke/s., modulated 309, at
‘ 400 ¢/s and with the receiver controls set at maximum, the
Signal Generator output should not exceed 70-100 uV for
50 mW output from the receiver.
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(iii) Increase the input by 6 db (twice input voltage) and detune
the Signal Generator each side of resonance, recording the
amount of detuning to restore the output to 50 mW.,

(iv) Repeat for 60 db. (1000 times input voltage) increase in
input. The total bandwidth should be between the figures
shown below and be approximately symmetrical.

' 6db .. i 6-10 ke/s
60db .. .. 28-38 ke/s

(f) A.V.C. Efficiency.

To check the efficiency of the AVC system proceed as in (a),
setting the Signal Generator to any convenient frequency from
2-8 Me/s, Then proceed as follows :—

(i) Switch on the internal modulation of the Signal Generator
and adjust the output to 20,000 uV., =~
(ii) Switch M.C.W.—C:W.—-R.T.‘swimh on Wireless Set to “R.T.”
and adjust “A.F. gain” control to give 50 mW output.
(iii) Reduce input to 5 uV, and output should not drop below -
5 mW, i)

(g) Audio Response. :

This test can only be carried out when the Signal Generator has
provision for connecting an external source of modulation. To
check the audio response proceed as follows :—

(i) Set Signal Generator to any frequency between 2 Me/s. and

8 Mc/s. and with an output of 1000 uV modulated 309, at
400 c/s, tune receiver accurately to it. o )

(ii) Adjust “A.F. gain” control to give an output of 50 mW
from the receiver. .

(iii) Connect” a Beat Frequency Oscillator to the external
modulation terminals of the Signal Generator. :

(iv) Adjust output of B.F.O. to give 309, modulation first at
150 cfs and then at 3000 e¢fs. The receiver output should
not be less than —3 db and —15 db respectively of that
obtained at 400 c/s. )

34.2. SENDER TESTS.
(a) Power Output,
To check the Sender power output proceed as follows :—

(i) Connect a dummy aerial consisting of a 16.6- ohm non-
inductive resistor in series with a 50 uufd air dielectric
condenser to the Set “aerial” terminal, with the resistor
on the “earth™ side.

(ii) Connect a 0-1A thermo ammeter between the dummy

- Aerial resistor and the “‘earth” terminal of the set.

(iii) Tune the Wireless Set to each of the frequencies shown in
Table 14, and in each case adjust the aerial loading to
give a P.A. plate current of 65 mA for C.W., high power, or

45 mA for R.T. or M.C.W. high power.
The power output obtained in each case should not be
less than the figures shown in Table 17. :
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(iv) When switching to “low powei-,” the power output should .
- be approximately 25%, of that obtained on “high power.”

Table 17. Sender Output.

_ Power Output (Waltts) H.P.
Band ; Freq. Me(s :

M.C.W. & R.T. C.W.

S | 2-0 3-5 6-0
3-0 4.0 7-0

4-0 4-0 7-0

2 4-0 4-0 7-0
6-0 4-0 7-0

B-0 4.0 70

(b) Modulation, , :
To test modulation, proceed as in 34.2 (a) (i) then as follows ;—
(i) Connect the active terminal of Cathode Ray Oscillograph
. vertical plates through a 10-20 uufd condenser to the
Wireless Set ““Aerial” terminal.
(ii) Tune the Set for maximum output at 3.0 Mc/s. with a P.A.
. plate current of 45 mA. '
(iii) Connect input from Beat Frequency Oscillator through a
potentiometer to the microphone contacts on the drop lead.
The input required to give 100%, modulation at 400 ofs
shall not exceed 20 millivolts and at 300 or 3000 c/s shall
not exceed 27 millivolts. : :

~(c) Sidetone. :
To test sidetons proceed as follows :— -
(i) Connect inpuyt from Beat Frequency Oscillator to micro-
phone contacts on drop lead. :
(ii) Feed sufficient 400 c¢/s input for 100%, modulation with
(M.C.W., CW., R.T.) switch in R.T. position.
(iii) Measure sidetone output on the output meter connected to
the receiver contacts on the drop lead.
(iv) Measure sidetone output on C.W. and M.C.W.

The output in all cases should be not less than 1 mW or greater
than 6 mW. :

These figures are for guidance only and may. vary with individual
Wireless Sets or test equipment.

35. MECHANICAL ADJUSTMENTS

35.1. Flick Dial Mechanism.

(i) When a flick dial unit is removed from its associated
condenser it is necessary to make sure upon replacement
of the dial that its calibrations are in direct relation to the
settings of the condenser plates. To do this first place the
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dial on the condenser shaft and, with the condenser plates
full in, partially tighten the serew clamping the dial assembly
to the condenser shaft. The correct setting for the dial
under these conditions is that the calibration mark in the
clockwise position past the 2 Me/s. mark shall correspond
with the full-in position of the condenser.

(ii) When the dial and condenser assembly is placed in position
on the chassis and serewed to the front panel, the cali-
bration is accurately adjusted to agree with the hair-line
indicator on the front panel. After this has been done the
normal procedure of re-installation may be carried on and
all securing screws firmly tightened.

(iii) Under norma] operational circumstances it is extremely
unlikely that any mechanieal troubles will be experienced
with either of the flick dials. The only faults likely to be
met are : ;

() Failure of the Flick to re- -engage satisfactorily due to a
broken Flick selector; spring or to a defective Flick
selector pawl.

(b) Presence of bad backlash in the operation of the dial due
to the failure of one or more springs in the drive plates.

(¢) Binding of the drive mechanism due to “spreading”
of the neoprene waterproof gasket fitted to cover the
flick screws boss. If the neoprene gasket is being
replaced the new gasket should be smeared lightly with
a coating of anti-freeze grease.

,

36. REMOVAL OF MAJOR ASSEMBLIES

36.1. Gang Condenser Assembly.

Should it be necessary to remove the main gang condenser
assembly and its associate tuning dial the following procedure
should be adopted :

(i) Remove all leads from the gang condenser unit.

(ii) Remove screws holding V5A valve shield cover.

(iii) Remove the holding screws from C31A so that this unit
can be"moved aside to permit the condenser gang to be
withdrawn,

(iv) Remove the two serews holding the microphone transformer,
T5A, so that it can be moved out of the way.

(v) Remove the screws holding the condenser shield to the
chassis.

(vi) Remove screw which holds rear mnuntmg bracket to the
rubber pillar.

(vii) Remove screws from chassis strengthening assembly.

(viil) Remove the tuning drive and flick knobs and their gaskets.

(ix) Remove the three screws from the cover plate protecting
the boss on which the four flick screws are mounted. Re-
move this cover plate and its gasket.
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(x) Remove one of the screws holding the name plate. =
(xi) Remove the four screws securing the -dial assembly to the
front panel and withdraw the gang unit.
(xii) To replace the unit reverse the procedure. . -

36.2. Aerial Coupling Condenser Assembly.

To remove the Aerial Coupling Condenser Assembly :

(i) Remove chassis strengthening assembly.

(ii) Remove the assembly strip and mounting bracket carrying
L3D C37A.

(iii) Unsolder the condenser earth connection and the remaining
two leads conmecting to the condenser and to C37A.

(iv) Unsgolder and remove the B.F.0. coil, L8A.

(v) Remove the holding screws for the mcket of V1C and the

- earthing screw holding the condenser assembly bracket

to the chassis.

(vi) Remove the dial lock the dial indicator, the ﬂlck knab
and the centre screw 01 the dial. _

(vii) Remove the dial and expose the cover plate pmtect.'mg the
boss on which the four flick screws are mounted. Remove
this cover plate and its gasket.

(viii) Remove the four secrews securing the dial assembly to the
front panel. Be careful not to lose the packing washers
behind the panel.

(ix) Remove the Aerial Coupling Condenser assembly.
(x) To replace the assembly reverse the procedure.

36.3. Coil Unit.
To remove the Coil Unit from the chassis :

(i) Remove valves V1A and V2A from their sockets.

(ii) Disconnect the eight leads from the gang condenser to the
coil unit and the two leads from the netting compensation
condensers, C31A and C31B.

(1ii) Turn the chassis upside down.

(iv) In the front section of the coil unit remove the two leads
connected to C26A and the busbar leads near W3A which
connect to switch 85. Remove the bracket holding W3A.

(v) In the second section of the unit disconnect the busbar
lead to L3B and the two red leads which join to the other
side of this component.

(vi) In the third section disconnect the busbar leads to C32A
and C18A.

(vii) In the fourth (rear) section disconnect the busbar lead
which joins to C16G,
(viil) Remove the switch knob and shaft bush.

(ix) Remove the seven screws holding the coil unit partitions.
Two are on the front panel near the Crash Limiter switch,
S7A. Four are on the side of the chassis. One is at the
rear of the chassis. 3

(x) Reverse this procedure to replace the coil unit.
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36.4. Meter Transformer and Aerial Selector.
To remove this assembly :
(i) Remove chassis strengthening asaemhly

(ii) Disconnect the lead from the aerial terminal, the lead
from the aerial inductor, L1A, and the lead from the bottom
of R37TA.

(iii) Remove the six screws ho]dmg the meter transformer
brackets and the switch shafts brackets. _

(iv) Remove the switch knob and bush and loosen the shaft
collar behind the front panel.

(v) Reverse this procedure to instal the assembly.

86.5. Resistor-Condenser Mounting Assemblies.

All of these, except one, is accessibly mounted and can be removed
without difficulty. The exception is the assembly at the rear of
the Function Switch. To remove this it is necessary to take out
the Microphone Transformer mounting screws to get at the counter-
sunk head securing screw at the coil unit end of the resistor con-
denser assembly strip. It is not necessary to disconnect any of the
leads from the Microphone transformer.

37. RELAY ADJUSTMENT

37.1. Adjustment Data.

Six relays are used in the Sender/Receiver Umt and the Supply
Unit. Three are of the standard P.M.G. 3,000 type, two of the
remaining three are of the heavy duty type and one is a light duty
type grid relay.

Adjustment to any of these relays should be carried out only by
skilled personnel who have access to the necessary gauges and tools.
For the guidance of these the information in Table XTI is provided :

TABLE 11.—RELAY ADJUSTMENT DATA.
3,000 Type Relays

Rela Residual Armature Block K s
s Travel Pressure
Resist Lift
RL1 4 mils 31 mils |11-15 Gms.| & Gms. 8 Gms.
RL2 10 mils | 31 mils |16-20 Gms.| 5 Gms. 8 Gms.
RL4 10 mils 31 mils |16-20 Gms.| 5 Gms. 8 Gms.
Note.—The D.C. resistance of the coil in each relay should be 100 ohins £ 5%,.
Relay RL3—Grid Relay Relays RL1 and RL2—Supply Unit
Gap Setting 31 mils Gap Setting -003”
Minimum Cloging Volts, 9 Minimum Closing Volts, 9
Contact Tension : Contact Tension :
Energised vi 15 gms, To resist 10 gms,

Unenergised .. 20 gms,
Coil resistance 100 ohms+ 59/,

Coil resistance 80 ohms+ 59

Note.—The setting of the moving
contacts is such that when the con-
tacts are just touching the armature
still has a.ppmx " downwards
tra.val
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37.2. Adjusting Tools.

To adjust the relays to the figures set out in Table 11 the following
tools are needed :

(i) Gramme Gauge 0-35 Grammes.
(ii) Set of plain and holed feeler gauges.
In addition, if adjustments are to be made to the Spring-sets
of these relays, an Adjuster, spring, and Adjuster, spring, tongue,
will be needed.

In general, however, it will be found that the relay Spring-sets
will hold their adjustments for long periods and normally will not
need attention.

37.3. Speecial Adjustments.

It is essential that the contacts of the time delay relays RLI1
and R14 used in the Sender/Receiver be adjusted to “OPEN" simul-
taneously. This usually will involve some departure from the
Residual clearances specified in TABLE 11.  Adjustments o the
settings of the Residual screws in either RL1 and RL4, or both, are
carried out when the relays are in the set and the latter is being
operated.

Observation of the relay contacts as the set is changed over
from “SEND” to “RECEIVE” will show whether the two relays
are operating correctly, Reduction of the residual gap will lengthen
in the interval between the removal of the exciting voltage and the
opening of the relay contacts. In making this adjustment care
should be taken to see that the residual gap is not made so great as
to reduce the contact pressure to too low a wvalue.

37.4. Silica Gel Cartridges.

Inside the Sender/Receiver unit case will be found the bakelite
container which carries the Silica Gel cartridge used for moisture
absorption purposes. It is important that this cartridge be examined
weekly by Signals or A.E.M.E. Workshops personnel and changed if
pink crystals are present. The crystals in the used cartridge
should then be dried out by subjecting them to a temperature
ranging from 140 to 160 degrees Centigrade (310 to 345 degrees
Fahrenheit) for a period of 12 hours. Crystals passing through a 40
mesh screen should be discarded.
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APPENDIX 3

WIRELESS REMOTE CONTROL UNITS, “F*’ (AUST.) COMPLETE STATIONS

()

118

Carried inside cases of Remote Control Units.

R Designation ﬁj*ﬁﬁ‘;fﬁ Eg;eﬂ“rﬁ“! Total
SECTION W2
WB. 0027 | BATTERIES, dry, refills,
8-cell, No. 1, Mk. I .. (a) 2 2 4
WBA128 | BOXES, spare cells (Aust.),
No. 1 . 1 1
WB 0104 | CABLE, Eiectrm D3 Mk VI
twisted miles .. (b) 3 1
WB 0200 | CELLS, dry, X, Mk. IT .. (c) 4 4 8
WB 0282 DRUMS cable, No, 5, Mk, I 1 1
SECTION Y1
YAA 728 | STRAPS, carrying, “G”
{aust.], No.2 . .. (d) 2 2
' SECTION Z1
ZA 13859 | MICROPHONES, hand, No. 8 2 2
RECEIVERS, headgear,
C.L.R., double—
ZAA 569 Mk. ITT Aua‘b] e 2 2
ZA 6292 | BATCHELS, signals, No. 1 1 1
ZAA4862 | TOOLS, Contact cleaning
{ﬁuat-} No.1 .. e 2 2
WIRELESS REMOTE UUN—
TROL UNITS, “F"—
. ZAA4B4B No. 1 (Aust.) 1 1
ZAA4849 No. 2 (Aust.) 1 1
(z) Two in Remote Control Units, “F,” No. 2 (Aust.).
Two in Boxes, Spare Cells {Auat} No. 1.
(b) Carried on Drums, cable, No. 5, Mk. I.
(¢) Two in each of Remote Control Units, “F."
Four in Boxes, spare cells (Aust.), No. 1.
(d) Carrying Straps on Remote Control Units, “‘F.”



APPENDIX

4

MASTS, 21-FT. WOOD (AUST.) COMPLETE STATIONS

V.4.0.8. . . Essential | Essential
Mo Designation for Work | Spares Total
SECTION W2
WBA924 | WIRE, Electric, R. No. 4
(Aust.) yds, G — 100 100
SECTION Y
YA 1149 | PICKETS, Guy, Telegraph .. 6 2 8
YA 1205 | POLES, Telegraph, Wood, 21-ft.,
Mk. I i - ‘s 2 — 2
SECTION Z1
AERIALS, Horizontal, No. 1
(Aust.)—
ZAA0BST Stayplates ” i &4 2 — 2
ZAA 490 | INSULATORS, W.T., No. 1
(Aust.) .. i o s — + 4
MASTS, 21-ft., Wood (Aust.)—
ZAA4642 Bags, Carrying e = 1 —_ 1
ZAA4641 Installation Drawing .. 1 — 1
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APPENDIX 5

AERIALS, VERTICAL, 34-FT. STEEL,

COMPLETE STATIONS

V.4.0.5. . . Essential | Essential
No. Designation for Work |~ Spares Total
SECTION F
FA 2137 | HAMMERS, Engmeers ha,llpem
Boz. .. 1 — 1
SECTION Y
YA 4080 | BSTRAPS, Carrying, H. .. 1 — 1
BECTION Z1
ZA 11009 | AERIAL Bases, No. 11— 1 _— 1
ZA 11010 Spikes .. 2 1 —_ 1
ZA 0374 | ANTENNA RODS A, peg&— 8 2 10
ZA 0378 FPeg Bags . 1 — 1
ANTENNA RDD‘{  § ey
ZA 5341 Reamers o = 1 — 1
ZA 5346 | Sections 3-ft. 6 4 10 -
ZA' 5325 Spikes .. 1 e 1
ZAA4BGD Stayplate, No. -1 {ﬁ.uat} 2 — 2
ANTENNA RODS, F—
ZA 4135 Adaptors, No. 1 e 1 — 1
ZA 11011 Cases, Carrying, No. 1 1 —_ 1,
ZAA 009 Covers, Hammer (Aust.) 1 2= 1
ZA 11462 Straps, Retaining 2 — 2
Sections—
ZA 0804 No. 1 2 2 4
ZA 0895 No. 2 I 1 2
ZA 0896 No. 3 1 1 2
ZA 0437 | BAGS, Aerial Gea.r No. 2 M. ]'_[ 1 _ 1
INSULAT(}RS W.T.—
ZA 4432 Ebonite B . . 1 — 1
ZAA 491 No. 2 (Aust.) .. — 6 6
ZA 6579 | STAYTIGHTENERS, Sm&ll - - 2 2
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APPENDIX 6

METER READINGS*

1. FACTORY READINGS OF AERIAL CURRENT ON INTERNAL DUMMY

Freq. (Me/s.) 2 3 4 4 6 8 Date | Read by
Rdg. of Meter:
2, OPERATOR’S WEEKLY READINGS.
_ Dirive
Date PA. | gps | HTR | LT AVC

3 Mcfs. | 6 Mc/s.

Crnt.

*All readings with Function Switch in “C.W."” position.
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Position

AERIAL :

AV.C,

L.T. :
HITR. :
H.T.8. !

DRIVE :
P/A :

APPENDIX 6—continued

METER READINGS*
FUNCTIONS OF METER FOR POSITIONS OF METER SWITCH

Function

Indicates R.F. current
flowing in  internal
dummy, or external
aerials. Scale—approxi-
mately 1-5 amps. (Not
linear at lower values.)
This indicates sereen
current of B.F. and 1st
IF tubes, which is
reduced in proportion
to the strength of the
received signal.

This indicates battery
voltage. Scale—0-15
volts,

Indicates receiver high
tension. Scale—0-600
volta.

Indicates Sender high
tension. Scale—0-600
volts,

Indicates 807 grid cur-

rent. Scale — 2 m/a.
Indicates 807 plate
curremnt. Scale—150
m/a,

Weekly Aerial Reading

lat Freq.

Rdy.

2nd Freq.

Rdy.

*All readings with Function Switch in the “C.W." position.
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APPENDIX 7

SELECTION OF AERIALS

For ground waves a vertical or an inclined aefial must be used.

For sky waves either a vertical or a horizontal aerial, dependi
on the range required, can be used. A simple method for rapidly
deciding upon the aerial to be used is as follows :—

(i) The power radiated from an aerial depends on :—

(@) The power fed into the aerial from the transmitter, this
depending on the type of set in use ; and

(b) The radiation efficiency of an aerial ; this depends on
various factors which need not be enumerated here.
However, to enable these factors to be rapidly deter-
mined, the following graphs are included—

Fig. 11—The factor by which the RATED RF powel
output of a wireless set has to be multiplied
to give the actual RADIATED. power.

Fig. 12—The factor by which the RADIATED power of
a vertical rod aerial has to be multiplied to
give the actual power radiated at the correct
vertical angle for the distance concerned.

Fig. 13—The factor by which the RADIATED power
of a half or three-quarter wave length hori--
zontal aerial, erected 10-30 ft. above earth,
has to be multiplied to give the actual power
radiated at the correct vertical angle for the
distance concerned.

Note.—The left hand scale of Figs. 11,12 and 13 gives the correction
factor in decibels (db) (10 log 10 power ratio), while the right hand
scale gives the same factor, only it is expressed as a power ratio.
In Fig.11, for rod aerial lengths other than those shown, select points
between the lengths shown by interpolating the graphs, i.e., the
value for a 10 ft. rod would be approximately half way between the
values shown for 8 ft. and 12ft. rods. Similarly in Figs. 12 and 13,
values for frequencies other than those shown should be obtained

by interpolation of the graphs.

(ii) The use of the Graphs,

As the graphs are for use with sky waves only, let it be
assumed that reference to Table 4 has indicated that the
distance is beyond the ground wave range of the set.
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From Figs.11 and 12 determine the effective power radiated
from a vertical rod aerial and then compare it with the
value obtained from Figs. 11 and 13 fer a horizontal aerial
10-30 ft. above earth. The use of the graphs is demon-
strated in the following examples—

Example 1.

It is required to operate a wireless circuit over a distance of
30 miles, jungle country, using sky waves and a frequency of
2 me/s.

16 ft. vertical rod aerial.
Radiation efficiency factor of a 16 ft. rod aerial for

2 me/s. ; from Fig. 11 i : .. = —154db

Cnrrentlr}n factor for 30 miles for sk}r wave mdmtl{}n
from a vertical rod aerial for 2 me/s.; from Fig. 12 = —19 db
Total o ‘e —34.4 db

Half wave horizontal aerial —Average height 20 ft. above Earth.

Radiation efficiency factor of a } wave horizontal

aerial 20 ft. above earth for 2 me/s.; from Fig. 11 = —4.6 db
Correction factor for 30 miles for sky wave radiation

from a } wave horizontal aerial 20 ft. above earth

for 2 me/s. ; from Fig. 13 .. - - - = —5 db

Total .. o i —9.6 db

It is evident, therefore, that the correct aerial to use in this case
would be a half wave horizontal aerial (for best results, at right
angles to direction of distant station) erected 10-20 ft. above earth.
As a matter of interest, the decibel (db) values obtained can be
converted to a power ratio by reference to Fig. 11—

—34.4 db = Power ratio of approx. 0.0003

—96db= , , , , 0l15
The power output at the correct vertical angle, for 30 miles, from
0.115

, equals 383 times the power
0.,0003
output from the vertical rod aerial.
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Example 2.

It is required to operate a wireless circuit over 500 miles using
sky waves and a frequency of 8 me/s.

16 ft. vertical rod aerial.

Correction factor from Fig, 11 = —0.8 db
2 33 T T 12 = —35 dh
Total —4.3 db

Half wave horizontal aerial—Average height above earth of 20ft.

Correction factor from Fig. 11 = 0 db
LH] L 2 13 13 = —4.6 db

Total —4.6 db

In this particular example, therefore, either a 16 ft. rod aerial or
a } wave horizontal aerial 20 ft. above earth could be used. How-
ever, before making a final decision, practical considerations in the
siting of the aerials must be closely examined. In the above
calculations it is assumed that both aerials are ideally sited but if,
for instance, the vertical aerial in this example could only be sited
s0 that it would be badly screened or have to be used in conjunction
with a poor earth or counterpoise, while the horizontal aerial could
be erected in the clear, it is evident that the horizontal aerial would
be the most satisfactory to use.

(iii) The above examples illustrate the use of the graphs and
also demonstrate the great advantage to be gained by the
use of the correct aerial (Example 1).
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| VAR. COND., 1 GANG

C30A-B

6-27 witd

C31A ' 4-11 uufd
' G31B: . 3-8 wufd
C32A°  .001 ufd
C33A .55 wnfd
' C34A-E 300.ufd
‘C35A .01 ufd
€36A 100 wufd
‘C37A  .0001 ufd
“C38A . .0001 ufd
C39A . .001 ufd
C40A 10 wufd 3
CC4IA - 20wufd
" R1A-D 1 MEGOHM
R2A-C . 750,000 OHM
R3A-D ' 500,000 OHM
" R4A~J 100,000 OHM
' R5A-B* 250,000 OHM'
RBA . 50,000 OHM
R7A 50,000 OHM..
RBA-B 10,000 OHM
RSA-B 1 MEGOHM
. "R10A 500 OHM :
“R1TA " 100 OHM -
R12A: 40,000 OHM
R13A . 200,000 OHM
R14A. 70,000 OHM
R15A-C.'33.3 OHM
R16A - 16.6 OHM
+ RITA - 66.8:OHM

~ R1BA-B 5,000 ONM

R18A

1.5 MEGOHM

!
2,000 OHM

R20A
R21A  1.67 OHM

R22A 5 OHM

R23A 40 OHM

R25A 29,500 OHM

R26A 110 OHM

R27A 250 OHM

R28A  25-27 OHM

R29A 1,000 OHM

R30A 40 OHM

R31A 1o{onu

R32A 10 DHM

R34A 6 OHM

R35A 20,000 OHM
R36A-C 25,000 OHM

R37A 1,000 OHM

R38A 30,000 OHM
-R38A 20,000 OHM

L1A  VAR.INDUCT. ANT.
L2A  CHOKE, ANT. TRANS.
L3A-D CHOKE, R.F.

L4A  COIL, R.F., REC, L.F.
L5A  COIL, 0SC. REC. L.F.
L6A  COIL R.F., REC. H.F.
L7A"  COIL| OSC. REC. H.F.
LBA  COIL} B.F.0.

L9A cou.f MO. H.F.

L10A COIL; MO. LF.
L11A  COIL, DOUBLER L.F.
L12A cnnj DOUBLER W.F.
L13A

CHOKE, R.F. (FILAMENT)

!

LEGEND

VIA  TYPE 1D5GP. R.F.
AMPLIFIER

V1B-C TYPE 1D5GP. I.F.
AMPLIFIERS

V2A  TYPE 1C7G. MIXER

V3A  TYPE1H6G.2nd DET.A.V.C.

V3B TYPE 1HG6G. B.F.0.

V4A  TYPE 1F56G. AUDIO
GUTPUT AMP.

V5A  TYPE 6U7G. M/0.

VBA  TYPE 6N7GT. MODULATOR

V7IA  TYPE 807 (VT-100-A)
POWER AMPLIFIER

T1A TRANS. ANT. CURRENT

T2A TRANS. 1ist LF.

T2B TRANS. 2nd L.F.

T3A TRANS. 3rd LF.

TAA TRANS. OUTPUT & DRIVE

T5A TRANS. MICROPHONE

T6A TRANS. MODULATION

M1A

ALL METERING

S1A-L  FUNCTION SWITCH
S1D,H.J. WAFER No. 1
S$1C,E.G. WAFER No. 2
S1A,F.L. WAFER No. 3
$1B,K.  WAFER No. 4

S2A-B

S3A

ANT. LOADING
SELECTOR SWITCH

NORMAL/REMOTE
SWITCH



PB207.

LEGEND

VIA  TYPE 1D5GP. R.F.
AMPLIFIER .

ViB-C TYPE 1D5GP. I.F.
AMPLIFIERS

V2A  TYPE 1C7G. MIXER

V3A  TYPE1HGG.2nd DET.A.V.C. S5A-M

V3B TYPE 1H66. B.F.0.

V4A  TYPE 1F5G. AUDIO
OUTPUT AMP.

V5A  TYPE 6U7G. M/0.

VBA  TYPE 6N7GT. MODULATOR S6A-F

V7IA  TYPE 807 (VT-100-A)
POWER AMPLIFIER

T1A TRANS. ANT. CURRENT
T2A TRANS. 1st L.F.

T2B TRANS. 2nd LF.

T3A TRANS. 3rd LF.

T4A TRANS. OUTPUT & DRIVE
T5A TRANS. MICROPHONE
T6A TRANS. MODULATION

M1A ALL METERING

S1A-L  FUNCTION SWITCH

S1D,H.J. WAFER No. 1

$1C,E.G. WAFER No. 2

S1A,F.L. WAFER No. 3

$1B,K. WAFER No. 4

S2A-B  ANT. LOADING
SELECTOR SWITCH

$3A NORMAL/REMOTE
SWITCH

$3B SEND/STAND-BY
SWITCH

S4A-B METER SWITCH

S$4A WAFER No. 1 (=)

$4B WAFER No. 2 (+)

WAVE CHANGE SWITCH

S5A,B.C. M/0. CHANGE-OVER

S5D,E.F. R.F. CHANGE-OVER

$56,H.J. 0SC. CHANGE-OVER

SS5K,L.M. DOUBLER CHANGE-OVER

NETTING SWITCH

S7A CRASH LIMITER SWITCH

RL1 RELAY, SLUGGED ACTION
RL2 RELAY, KEYING

RL3 RELAY, GRID CHANGE-OVER

RL4 RELAY, SLUGGED ACTION

W1A RECTIFIER, FULL-WAVE
METER

W2A RECTIFIER, HALF-WAVE
METER

W3A RECTIFIER, CRASH LIMITER

YIA  POWER SOCKET

Y2A-B DROP CORD SOCKET

CIRCUITS SHOWN
RELAYS IN “REC.” POSITION.
FUNCTION SWITCH IN “C.W.” POSITION,
WAVE-CHANGE SWITCH IN “L.F.” POSITION.

SWITCHES
§1 FUNCTION SWITCH
POSITION 1—M.C.W.
» 2—C.W.
" 3—R.T.

$2 AERIAL SELECTOR SWITCH

POSITIONS: —TEST AERIAL
" A—VERTICAL AERIAL
o B-E—HORIZONTAL AND
VERTICAL
AERIALS

§3 NORMAL/REMOTE SWITCH
POSITION 1—NORMAL

$3B SENDER ON/OFF SWITCH
POSITION 1—ON
" 2—0FF

S7A CRASH LIMITER SWITCH
POSITION 1—OFF
” 2—0N

84 METER SWITCK
POSITION 1—AERIAL
”» 2—P/A. M/A.

” 3—A.V.C.
” 4— DRIVE
” 5—H.T.S.
” 6—H.T.R.
”» 7—L.T.

$5 WAVE-CHANGE SWITCH
POSITION 1—2-4 MC/S

J1A KEY JACK
J2A LINE JACK

SCHEMATIC

FIG.1.WIRELESS SET No.22(AUST.)




/15

Issﬁ

o

\-D 1 MEGOHM
€ /. 750,000 OHM

E 5000000 OHM
A-J' 100,000 OHM =

2,000 ORM
1.67 OHM

5 OHM

40 OHM
29,500 OHM
110 0l
250 OHM
25-27 OHM

1,000 OHM
40 OHM
700 OHM
10 OHM
150,000 OHM
6 OHM
20,000 OHM
25,000 OHM
1,000 OHM
30,000 OHM
20,000 OHM

250,000 OHM

50,000 OHM
50,000 OHM

.10,000 OHM .

VAR. INDUCT. ANT.
CHOKE, ANT. TRANS.
CHOKE, R.F.

COIL, R.F., REC. L.F.
COIL, 0SC. REC. L.F.
COIL, R.F., REC. H.F.
COIL, 0SC. REC. H.F.
COIL, B.F.0.

COIL, MO. H.F.

COIL, MO. L.F.

COIL, DOUBLER L.F.
COIL, DOUBLER N.F.
CHOKE, R.F. (FILAMENT)

LEGEND

ViA  TYPE 1D5GP. R.F.
AMPLIFIER

ViB-C TYPE 1D5GP. LF.
AMPLIFIERS

V2A  TYPE 1C7G. MIXER

V3A  TYPE1H66.2nd DET.A.V.C.

V3B  TYPE 1H6G. B.F.0.

¥4A  TYPE 1F56G. AUDIO
OUTPUT AMP.

VSA  TYPE 6U76. M/0.

V6A  TYPEGN7GT. MODULATOR

V7A  TYPE 807 (VT-100-A)
POWER AMPLIFIER -

TIA TRANS, ANT. CURRENT

T2A TRANS. 1st LF.

T2B TRANS. 2nd LF.

T3A TRANS. 3rd LF."

T4A TRANS. OUTPUT & DRIVE

T5A TRANS. MICROPHONE

T6A TRANS.. MODULATION

MI1A ALL METERING

S1A-L "~ FUNCTION SWITCH
S$1D,H.J. WAFER No. 1
$1C,E.G. WAFER No. 2
S1A,F.L. WAFER No. 3

$1B,K. WAFER No. 4

S2A-B  ANT. LOADING
SELECTOR SWITGH

$3A NORMAL/REMOTE
SWITCH



LEGEND

ViA  TYPE 1D5GP. R.F.
AMPLIFIER

ViB-C TYPE 1D5GP. LF.
AMPLIFIERS

V2A  TYPE 1C7G. MIXER

V3A TYPE1H6G.2nd DET.A.V.C.

V3B TYPE 1H6G. B.F.0.

Y4A TYPE 1F56G. AUDIO
OUTPUT AMP.

V5A TYPE 6U76. M/0.

VSA TYPE 6N7GT. MODULATOR

V7a TYPE 807 (VT-100-A)
POWER AMPLIFIER -

TIA TRANS, ANT. CURRENT
T2A TRANS. 1st LF.

T2B TRANS. 2nd LF.

T3A TRANS. 3rd LF.-

T4A TRANS. OUTPUT & DRIVE
-T5A TRANS. MICROPHONE
T6A TRANS.. MODULATION

MiA ALL METERING

S1A-L ~ FUNCTION SWITCH

S$1D,H.J. WAFER No. 1

$1C,E.G. WAFER No. 2

S1A,F.L. WAFER Mo. 3

$1B,K. WAFER Ne. 4

S2A-B  ANT. LOADING
SELECTOR SWITCH

S3A NORMAL/REMOTE
SWITCR

838 SEND/STAND-BY
SWITCH

S4A-B  METER SWITCH

S$4A WAFER No. 1 ()

S48 WAFER No. 2 (+)

S5A-M  WAVE CHANGE SWITCH

S5A,B.C. M/0. CHANGE-OVER

S5D,E.F. R.F. CHANGE-OVER

856,H.J. 0SC. CHANGE-OVER

S5K,L.M. DOUBLER CHANGE-OVER |

S6A-F NETTING SWITCH

S7A CRASH LIMITER SWITCH |
S8A CRYSTAL OSCILLATOR

CHANGE OVER SWITCH

RL1 RELAY, SLUGGED ACTION
RL2 RELAY, KEYING

RL3 RELAY, GRID CHANGE-OVER
RL4 RELAY, SLUGGED ACTION

W1A RECTIFIER, FULL-WAVE
METER

W2A RECTIFIER, HALF-WAVE
METER

W3A RECTIFIER, CRASH LIMITER ‘

YR POWER SOCKET
Y2A-B DROP CORD SOCKET

CIRCUITS SHOWN
RELAYS IN “REC.” POSITION.
FUNCTION SWITCH IN *“C.W.” POSITION,

WAVE-CHANGE SWITCH IN “L.F.” POSITION.
CRYSTAL OSCILLATOR SWITCH IN “M/0" POSITION

SWITCHES
81 FUNCTION SWITCH
POSITION 1—M.C.W.
”» 2—C.W.
3—R.T.
$2 AEHlAI. SELECTOR SWITCH
POSITIONS: —TEST AERIAL
w A—VERTICAL AERIAL
s  B-E—HORIZONTAL AND
VERTICAL
AERIALS
§3 NORMAL/REMOTE SWITCH
POSITION 1—NORMAL
” 2—REMOTE
$3B SENDER ON/OFF SWI'I'GII
POSITION 1—0ON
" 2—0FF
S7A CRASH LIMITER SWITCH
POSITION 1—OFF

” 2—0N

$4 METER SWITCH
POSITION 1—AERIAL
" 2—P/A. M/A.

” 3—A.v.C.
”» 4—DRIVE
”» 5—H.T.8.
” B—H.T.R.
" 7—L.T.

85 WAVE-CHANGE SWITCH
POSITION 1—2-4 MC/S
” 2—4-8 MC/S

S8A CRYSTAL OSCILLATOR SWITCH
POSITION 1—M/0.
" 2—X1.
” 3—X2.

J1A KEY JACK
J2A LINE JACK

&3

WIRELESS SET No. 122 (AUST.)
SGHEMATIG

FIG. 1A




