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CHAPTER 1

GENERAL DESCRIPTION

1. Purpose and Facilities.

Wireless Sets No. 22 (Aust.), YELLOW BAND SERIES, are
complete R/T and W/T stations for the purposes indicated here-
under :(—

Ground Station.
Truck Station.

Man-carried Station.

When fitted in trucks they are readily removed for use as ground
stations and are arranged for transport in three man-carried loads
when required.

For W/T operation, facilities are available for C.W. and M.C.W
(keyed modulation), with provision for break-in working on C.W
and M.C.W.

Immersion covers are provided with the man-carried station for
fully water-proofing the Sets for use in beach landings and river
cro=sings when required.

Fig. 1 shows the layout of a complete ground station, indicating
the necessary items of equipment for this purpose.

2. Range.
TABLE 1.—RANGE : MILES,
System
AE ”/T M.OW. C.W.
12 ft. Rod, on move 15-30 25-35 30 and upwards
34 ft. Rod, stationary 3040 35 and upwards | 356 and upwards
E‘I‘:ﬁf_frtieﬂ ;gil:: ﬁiﬂﬁl 50 and upwards | 50 and upwards | 50 and upwards

3. Frequeney. .

' The Set operates on the range from 2 megacycles to 8 megacycles
in two switched bands. It can therefore work with Wireless Sets
No. 11, and with Wireless Sets No. 19 in armoured formations.

4. Power Supply.

The power supply unit (Item 62—Appendix “A") iz of the
vibrator type, operating from a 12.volt battery, and developing
800 volts at 80 mA. for the sender valves. The voltage is dropped

3]



to 150 volts for the receiver valves by series resistance. The station
will normally be used with a 12-volt 75 A.H. battery when installed
in a truck or worked as a ground station, and with a 12-volt 20 A H.
battery when used as a man-carried station. The battery drain
and hours of working with either battery under working conditions
are tabulated below :—

TABLE 2.—BATTERY CONSUMPTION.

3 2 Battery Drain Approz. hours working
Conditions (uep) | e
P-) \OPPTO%-)| 127 75 A.H. | 12V 20 A.H.
Send R/T 3.75
Send C.W. 500
Receiver .s 2-75
Listening watch 1-75 40 10
Normal Working, 3 hrs.
receiving to 1 hr.
gending .- | BR/T 3-8 20 5
C.W. 4-4 16 4
5. Sender-Receiver. - G

(1) Function of Controls.

Fig. 2 shows a front view of the panel of the Set and Power Unit.
and indicates the purpose and method of operation of all controls
and switches. The operator should study this carefully with the °
Set before him. ;

(2) The Valve Layout.

Fig. 3A indicates, in the form of a block diagram, the arrangements
of valve stages in the Sender-receiver. Valves V1A, V1B, V10,
V2A, V3A, V3B and V4A are working when the Set is used as a
receiver, and valves V1C, V3A, V4A, V5A, V6A and V7A are
working when the Set is used as a sender, as shown in Figs. 3B and
3C. With this information, these figures become self-explanatory
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Description of Parts can be found in Appendix A, B, or C as indicated
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Figs. 3B and 3C
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(3) T'uning System.

The Set is fitted with a 4-gang Condenser (Control marked on
panel “FREQUENCY MC/S") which tunes the R.F. circuits of the
Sender and Receiver together, so that the sender frequency is at
all times quite close to the receiver frequency. On account of small
errors in the ganged condenser and other components, slight
differences occur between sender and receiver frequencies, and those
differences are corrected by the NETTING TRIMMER. The
aerial circuit is separately tuned, and is common to both sender
and receiver. The aerial is tuned to resonance by the variable
inductor marked “AERIAL TUNING” and the coupling to the
plate of the power amplifier is adjusted by altering the matching
condenser marked “AERIAL COUPLING.” '

(4) Aerials.

The Set is designed for use with quarter-wave, and half-wave
wire aerials, and with rod aerials between 8 and 34 ft. in length.
Aerials shorter than 8 ft. will not, in general, be tunable except
at higher frequencies.

(5) Systems.

The Set can be used on C.W., M.C.W. (with keyed modulation),
and R/T.

(6) Break-in Working.

Send-receive switching is carried out by two relays in the Set ;
these are controlled by the pressel switch when R/T is being used,
and by the key when W/T (C.W. or M.C.W.) is being used. The
relays are so arranged that during gaps in the keying the receiver
becomes operative, and if signals have not been correctly read the
operator at the other end can break in with a message to that
effect without waiting for completion of the transmission.

8. The Compiete Station.

Details of the stores required for complete stations, Wireless Sets
No. 22 (Aust.) are given in Appendix “A" for the three conditions
of use described in Section 1. Many of these stores are standard
service equipment, and call for no comment, but attention is drawn
to the following points :—

(1) Battery Fuse.

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 (Item 31) is housed on the top of the chassis -
ingide the case.

(2) Aerials.

(a) The Vehicle Aerial.—Items 15, 16 and 17 (Appendix “B”) is
* the rod aerial used in the vehicle ; it comprises three tapered sections,
Nos. 1, 2 and 3, which plug together forming a 12 ft. rod. An aerial
base, Item 11, an isolating condenser for protection in the event
of the aerial touching an overhead power line, Item 23 or 24, and
the two connectors, Item 28 for connection between the isolating

12



condenser and the aerial, and item 26 for connection between the

fsolating condenser and the Set, complete the vehicle equipment.

On the move, the 12 ft. rod as described above, is normally
carried, but when the vehicle is stationary, a longer aerial can be
used.

(b) The 34 ft. Vertical Aerial—This is normally used as a ground-
station aerial, but it may be used also from a stationary truck by
mounting the earth spike (Item 9), Appendix “B,” at the side of
the vehicle by means of suitable clamps. The complete equipment
required is listed in Appendix “B.” Item 25 of Appendix “A" is
required to complete the aerial system.

Refer to Figure 1 for method of erection.

(e). The 16 ft. Vertical Aerial—This is included as part of the
equipment for (b) above and is used as a ground-station aerial
when a long range is not required or the 34 ft. aerial would be too
conspicuous.

It is also used when the Set is worked as a man-carried station.
Details of the components of this aerial are given in Appendix “B."”

For details of erection, see Fig. 1.

. (d) Wire Aerials.—When the distance to be covered is too great
for rod aerials (see Table 1/), it will be necessary to use wire aerials,
quarter-wave or half-wave depending on the range required. Up
to 500 miles may be obtained on half-wave wire aerials. “Sky”
wave radiation will occur when wire aerials are in use, and it is
essential that the frequency used is under the maximum usable
frequency for that particular time. This frequency is determined
from the “Monthly Ionospheric Charts” and while frequency
determination is normally beyond the scope of the operator, he
should always keep himself informed on existing conditjons. Three
half-wave aerials are used to cover the frequency range from
2-8 Mec/s. Each aerial provides for two alternate lengths by dis-

“connecting the spade lugs on the insulator, situated near the far

end of the aerial. For details refer Table 3.

A quarter-wave aerial is also provided for use when operating over
shorter distances, or when the half-wave types cannot be used.
For details, see Table 3. ,

TABLE 3—WIRE AERIALS

Aerial Length Use for frequencies
Haliwave No, 1 (Aust.) 188 ft. 2 Mc/s. to 2-6 Me/s,
Halfwave No. 1 (Aust.) 145 ft. 2-6 Me/s. to 3-4 Me/s.
Halfwave No. 2 (Aust.) 109 ft. 3-4 Me/s. to 4-4 Me/s.
Halfwave No. 2 (Aust.) 85 ft. 4-4 Me/s. to 5-6 Mefs.
Halfwave No. 3 (Aust.) 67 ft. 5-6 Me/s. to 6-8 Me/s.
Halfwave No. 3 (Aust.) 56 ft. 6 ins. 6-8 Mc/s. to 8-0 Me/s.
Quarterwave No, 1 (Aust.) 50 ft, 2 Me/s. to 4 Me/s.
Quarterwave No. 1 (Aust.) 25 ft. 4 Me/s. to 8 Mo/,

13



The use of the counterpoise provided will, in many cases, improve
radiation on “SEND” and signal/noise ratio on “RECEIVE.”
This is particularly the case when the Set is working over very dry

und. In wet situations, a simple earth pin will give similar
results. For the best results, the radial conductors of the counter-
poise should be increased to at least half a wavelength of the
frequency in use.

(€) Test Aerial—A test aerial is provided in the set to enable the
transmitter to be tested without radiating a signal. It is used by
setting the “AE SELECTOR” to “TEST.” A log should be kept
of the meter readings obtained, with the “METER SWITCH” set
to “AERIAL,” for various frequencies and the set periodicall

checked against these figures. |
(3) Telephones and Microphones. : _

Item 37 comprises 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.

(4) Immersion Covers. _
Ttems 54 and 55 are provided so that the Set may be made

completely waterproof when required for beach landing, river
erossing or similar operation.

(Fig. 4 shows how to fix these covers.)

IMMERSION COVERS.

ADJUST STRAP LENGTHS
SO THAT STRAIN BUCKLES
PULL IMMERSION COVER
TIGHTLY DOWN TO SET

o

=8yl SEE THAT
«_GASKET FITS
CLOSELY ALL

D~
@

Fig.4
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(5) Battery for Man-carried Station.

~ Ttem 68, with its carrier (Item 49 or 50) is used with the man-
carried station, and if the battery is fully charged should give
about 5 hours’ normal working.

(6) Connecting Leads.
Ttem 25, Connector, Single No. 10A. Used for Aerial connection
on ground station. Should be carried in Satchel, Signals, No. 1A.

~ Ttem 26, Connectors, Single, No. 10C. Used for Aerial connec-
tions in vehicle, from the aerial terminal on Set to Condenser, X5
5KV Mk. II and Ttem 28 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.

Item 66, Connectors, Battery, No. 3. 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 (Item 29) is carried in Satchel,
Signals, No. 1A, '

For other Connectors, refer to complete stations for the Wireless
Sets No. 22 (Aust.). YELLOW BAND SERIES.

7. Weights and Dimensions.

The weights and dimensions of the major items of equipment
are tabulated hereunder in Table 4 :—

TABLE 4—WEIGHTS AND DIMENSIONS

i Dimensions
No. Item W&? ';MS
. : Long | Deep | High
1 | Sender-receiver .. ‘i s 321 173 | 10%° 81~
2 | Supply Unit (Aust.) No. 1 it 20 i 104" 81"

Supply Unit (Aust.) No. 2 - 16 6" 104" 84"
3 Sender and Receiver and Power
Unit on Carrier No. 1—
With Supply Unit (Aust.) No. 1 64 243" 103" 104"
With Supply Unit (Aust.) No. 2| 60 243" | 104" | 104"

8. Strength and Duties of Detachment.
(1) Detachment.
The detachment comprises of three numbers.
No. 1—operator W. & L. (i/c station).
No. 2—operator-driver.
No. 3—driver or operator-driver.
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(2) Erection of Ground Station adjacent lo the Vehicle.
One operator can, if necessary, perform the duties of all three
numbers and erect the station single-handed.

No. 1 disconnects the aerial lead, which he will leave behind in
the vehicle ; disconnects the power unit, key. phones, and micro-
phones ; dismounts the Set and power unit ; carries the Set to the
ground position ; connects the battery, power unit, aerial lead,
phones and microphone ; and tunes and nets the Set.

No. 2 carries the aerial, power unit, key, phones, microphones
and accessories ; places them as directed by No. 1; erects the
aerial with the aid of No. 3 ; and hands the aerial lead to No. 1.

No. 3 carries the large (75 A.H.) batteries, places them as directed
by No. 1, and helps No. 2 to erect the aerial.

-On reconversion to a vehicle station, No. 1 dismantles the ground
station, carries the Set to the vehicle, and re-establishes the vehicle
gtation. No. 2 dismantles and repacks the aerial, and carries the
aerial, power unit, key, phones, microphones and accessories to
the vehicle. No. 3 helps No. 2 to dismantle the acrial, and carries
the battery to the vehicle.

(3) Man-carried Ground Station.
(i) Table 5 shows how the stores must be packed and carried.
Great care must be taken in checking the items to make
sure that none shall be left behind.

(ii) The duties of the detachment are as detailed in subsection (2)
above, with the additions that ;—

No. 1 also fastens down the waterproof cover of the set
before leaving the vehicle ;

No. 2 also fastens dnwn the waterproofl cover of the
power unit; packs and checks the contents of Satchels,
Signals, A and B : removes the fishing-rod acrial from the
carrier bag, and Iea.vﬁs the remainder of the acrial equip-
ment behind in the bag in the vehicle ;

No. 3 immobilizes the vehicle.



TABLE 5.

DISTRIBUTION OF STORES FOR MAN-CARRIED GROUND
STATION
Parts Carried
Carried .
How Carried
: ; 1 Appen-
by Designation %&; gﬁ:
No. 1 | Set 56, 58
60, 65 A See Fig, 5A.
No. 2 | Antennae Rods, F, Sections See Fig. 5B in
1, 2, and 3 .. |14, 16, 17 B “Btraps Carry-
ing"” (Item No.
19).
Antennae Rods, F, Bases No.1 18 A See Fig. 5B
Connector, Single No. 10A 25 A In Satchel,
Hignal, No, 1A.
Cartridges, Silica gel {Aust ]
No. 1 : 20 A
Gnnt.amera 21 A
Caps .. ; 22 A
Connectors, Twin, Nn ﬁﬂ 29 A
Key and Plug Ans;,r, No. 9 34 A
Lamps, Operators, No. 6A 35 A
Leads, cl:mnterpmse No. 2,
M. II . 36 CA
Microphone and receivers,
Headgear Assemblies, No. | a7 A
| Signal Equipment Card, No.
44 (Aust.) o 1 A
Signal Trammg Vol. III
Aust. Pam. No. 4 o 39 A
Aerials, Half-wave (Aust.)
No. 1 i i P 12 A See Fig. 6B.
Aerials, Half-wave (Aust.) In Satchel,
No. 2 i i i 13 A Signal No. 1B,
Aerials, Half-wave (Aust.)
. No.3 14 A
Aﬂrmls Qu&rt-arw&ve {Aust. }
No. 1 . 16 A
Insulators, W. T, {Aust. ) No.
1D . 33 A
Supply Units (Aust.) 2,3, 67,59 A See Fig. 5B.
No.'1 i i 62
or or
No. 2 63
No. 3 Battmy, Secy., Portable, See F‘1g 5C.
12V, 20 A.H. - 68 A On Carriers
Battery (Aust.),
Mlk. I (Item 49)
or
M. IT {Ttem 50)
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CHAPTER 2

INSTRUCTIONS FOR OPERATING

9. Erecting Aecrial.

Before you can operate the station, a suitable aerial must be
erected. Details to enable you to find the correct stores and
method of assembly are given in Section 6 (2) of Chapter 1, and
in Fig. 1.

10. Preparing for Work.

(1) Roll up the waterproof cover and stow at top of set. (Fig. 6.)

(2) See that headsets are plugged into the sockets of the drop
leads on the set panel. (Fig. 7.)

(3) See that the connector from the Set is connected to the plug
on the power supply panel. (Fig. 1.) :

(4) See that the battery lead is connected into its socket on the
panel of the power unit and correctly connected to the battery.

(5) Check that the aerial and earth connections have been made
and that the cases of the Set and power unit are connected
together. A jumper lead is provided on the power unit and
should be connected to the earth terminal on the sender-
receiver.

(6) See that the key plug is inserted in jack and pushed fully home.

(7) Put the battery switch on supply unit to “ON"" and wait at
least half-a minute for the valves to heat up.

ROLLING UP THE WATERPROOF COVER .
l. Lift up Cover - 2. Roll up Tightly . 3, Fasten Press-Studs

11. Tuning the Sender-Receiver.

Before you can net your Set in a group, you must learn to tune
it to the required frequency and to use the flick controls.
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Normally, your group will 53“:583':&5‘%3? éﬂl{é
be given two frequencies to :
work on, the blue or normal ki Unidong
and the red or spare fre-
quency. The flick tuning
allows you to tune the Set
for working on either and to
change quickly from ore to
the other. You will notice
beside each of the main
tuning controls, a small
lever with three positions,
“TUNE,” “SET,” and
“FLICK.” Figure 8 shows
how to set up a tuning dial
for two flick frequencies.
When this flick lever is
turned to “TUNE" the fine
tuning knob will turn the
tuning dial to any frequency
as in a broadecast receiver,
and if flick frequencies are
not in use, the Set may be
tuned in this way. Fig. 8
shows exactly how to tune _
the sender-receiver. Fig. 7

SETTING UP A TUNING DIAL FOR FLICK WORKING

TR, S N R T R T T

A2, Turn dial until blue flick
engages—white dise shows in
blue ring.

|

A.l. Before Tuning to BLUE
Frequency—Turn to 'SET.

|

A3, Slacken off blue screws—half
a turn only.

B.4. After netting on BLUE Fre-
quency—Tighten up blue
screws—sce fromuispiece.

|

C.5. Before Tuning to RED [spare]
Frequency—

Tuyrn dial #ill red flick engages—

white disc shows in red ring.

Do the rest as for Blue—but using

RED screws of course.

!



VERY IMPORTANT
12. Netting.

It doesn’t matter how good the Wireless Set you are using may be,
you will not have good signals on a group of stations unless they
are all accurately tuned to the same frequency. Bringing in a group
of stations to the same frequency is called “NETTING,” and to
do it successfully, all the operators in the group must :—

(1) Know exactly how to tune the Wireless Set quickly and with
confidence. This has been deseribed in the last Section.

(2) Understand and carry out the netting drill accurately,
remembering that the control station is always right and his
instructions must always be obeyed immediately.

Netting is always done before a force goes into action. The
enemy must not hear you netting if it can be helped, since if he
does :—

(1) He will know your frequency and listen to your instructions ;
or jam them.

(2) He may find out, roughly, where you are by dircction finding.
Netting is done in three ways :—

(1) Netting vehicle stations in harbour.
Used whenever it is possible, since the enemy is not likely
to hear you.
(2) Netting by Wavemeter.
Used when it is not possible to bring all the Scts together
hand it 18 vital that the enemy should not hear the netting.
Also it is used by the control station whenever & Wavemeter
is available.

(3) Netting at a distance.
Used when (1) and (2) are impossible.

‘Before opening up, you will have been told the froquency or
frequencies, call signs, and code names for the group, the time at
which the netting is to begin, and the details of the notling signals.

Switch your Set on fifteen minutes before netting is duoe to start
(because the Set takes a quarter of an hour to settle down) and
spend the time making tests for the Daily Maintenance (see page 36).

There are two separate operations to be carried out before netting
is completed. They are :—

(1) Setting the control station to the ordered froquency and
adjusting this set so that its Receiver Frequency and Trans-
mitter Frequency are exactly the same.

(2) Bringing the out Stations to the same frequency as the
Control Station, both on “Transmit and Reccive.”

NOTE : These operations must be carried out, for one to one
working as well as for group working.
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A. NETTING AT A DISTANCE.
1. Tuning the Conlrol Station Sel :—

1.1. The Control Station’s frequency may be set by either of two

methods :(—

(a) By using a wavemeter (this method gives a high degree of
accuracy and should be used whenever possible).

(h) By relying on the calibration of the “FREQUENCY MC/S"’
dial of the set. (Often this dial will not be perfectly accurate,
but the Electrician Signals who checks your set will be able
to tell you the errors which exist, so you can then make
allowance for them.)

{a) USING 4 WAVEMETER :—

(i) Prepare the set for netting as shown in Fig. 9.

(ii) Place the Wavemeter near the aerial lead, switch on,
and adjust accurately to the ordered frequency.

(iii) Turn the “FREQUENCY MC/S" dial of the set to the
signal omitted by the Wavemeter, and tune carefully
until maximum dip is indicated on the meter of the set.

(iv) Depress the “NET” button and adjust the “NETTING
TRIMMER" until ZERO BEAT is obtained in the set
Receiver’s headgear. (See page 30.) Lock the “NET-
TING TRIMMER" and listen while doing so to ensure
that zero beat is not lost. Then release the “"NET”
button. Log the setting of “NETTING TRIMMER"
on the calibration tablet.

(v) Set “FLICK” as shown in Fig. 8 and lock the
“FREQUENCY MC/S” dial screws of the correct colour,

(vi) Turn the “FREQUENCY MC/S" dial off the ordered
frequency and then re-engage the flick, checking that
the meter reading and Zero Beat are the same as
before. If it is not, repeat the operations (iii)—(vi).

(vii) Repeat the above operations for RED FREQUENCY
if it is used.

() Without a Wavemeter :—

(i) Prepare the set for netting (as shown in Fig. 9), setting
“FREQUENCY MC/S” dial as accurately as possible
to the ordered frequency, making allowance for any
known inaccuracy of this control.

(ii) Depress the “NET” button and adjust the “NETTING
TRIMMER” until maximum dip is obtained on the set
meter. Lock the “NETTING TRIMMER" and check
that doing so does not alter the meter reading. Then
release the “NET” button. Log the setting of “NET-
TING TRIMMER” on the calibration tablet.

(iii) Set “FLICK” as shown in Fig. 8, and lock the
“FREQUENCY M(/S” dial screws of the correct colour.
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