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MILITARY SET TYPE 101

A.W.A., INSTALLATION 1J5407.

GENERAL PURPOSE AND MILITARY APPLICATION

The 101 Military Set is a light portable transmitter-
receiver installation suitable for supplying such essential
military services as firing orders between battery head-
quarters and artillery batteries, between battalion head-
quarters and infantry detachments, or between frontier guards
and supporting garrisons.

For portability the 101 military set is essentlally
a two-man station: one carrying the transmitter-recelver
unit and accumulator, the other carrying vibrator unit and
aerial gear. ’

Provision of two headphone outlets enables both men
to be conversant with all messages, so that elther can take
over the operation of the statlon, should the need arise.

The flexibility and simplicity of operation of the
101 is such that in emergency the complete station can be
assembled and operating within two minutes.

FEATURES AND FACILITIES

Transmission can be effected on either W.T. (CW
telegraphy) or R.T. (radio telephony) and provision is made
for remote operation.

An important facility is the incorporation of a
"netting" switch, by means of which the master oscillator
of the transmitter may be tuned to the same freguency as a
recelved signal. This allows the establishment of a number
of "nets" controlled from a central point (generally brigade
headquarters) each "net" operating on a separate frequency,
thus obviating the necessity for constant change in frequency
and enabling greater speed and flexibility in handling mes-
sages.

4 useful facllity, important for efficlent operation
is the inclusion of a watch case to mount a non-magnetic
watch.

FHEDU%FCY RANGE

In order to provide communication aver varying
distances, to allow the selection of interference and statlic-
#
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free operating wavelengths, and to combat any possibility
of jamming, a wide band of frequencies is incorporated,
providing operation within the range 4.2 ta 6.8 megacycles,
with a slight overlap at each end.

DISTANCE RANGE

With the normal counterpoise and three sections of
antenna rod "A", as illustrated in photograph No. 1433, the
range to be expected between two sets of these equipments
over average terraln, utilising a frequency in the vicinity
of 4 to 5 megacycles, 1s approximately:-

W.T. - 12 to 18 miles
R.T. - 6 to 8 miles

Ranges considerably in excess of these figures have
been repeatedly obtained, and by use of larger aerials such
as norizontal half-wave dipoles or higher frequencies, com-
munication over hundreds and even thousands of miles has been
obtained. Under such conditions communication has been
carried out between Sydney N.S.W. and Port Moresby, Papua,
and between Sydney N.S5.W. and Suva, Fiji.

It 1s pointed out that the ranges for military pur-
poses vary greatly under different conditions., For instance,
the range between an infantry battalion headquarters and a
brigade headquarters may be 3 miles in attack, 10 miles in
defence and 20 miles or more under garrison conditions.
Further, the judicious choice of frequency and aerial enable
improved transmission to be effected over the required dis-
tances, due consideration being given to the nature of inter-
vening country and background noise level.

ANTENNAE

Two types of antennae are available for the 101 set:
oene for normal use in the field, and the other for operating
under mobile conditions. The first, or Antenna Rod "AM, as
it is known, consists of five brass sections each 3 feet
long, of which three or four are normally used (dependent
upon range required). In conjunction with these main sections
the following completes Anterna Rod "A" :-

(a) 4 spokes for mounting horizontally on a clamp
at the top of the mast sectlon.
base with spike

cord guys
metal guy anchor pegs
aerial lead rd

=N
0 0

kit bag to house agrial gear
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The second aerizl, known as flexible zerial type
1R3715, 1s a collapsible cadmium plated "fish rod" type,
capable of erection to an approximate height of 9 ft. This
is mounted on an insulated base through a flexible spring
and is depicted in photograph No. 1391.

6. POWER BATING
The output from the power amplifier is:-

W.T. - 1.2 watts
BrTn - 0175 W&ttﬁ

T S2URCE OF POWER SUPPLY

. Primary power for :he operation of the installation
is obtained from a6 volt accumulator made up of three 2
volt 85 a.hr. ce..’s mounted within a wooden carrying case
fitted with plug for interconnecting with the vibrator unit
and transmitter-receiver.

Thc load on the accumulator 1s 1.6 amps whilst re-
ceiving and 1.9 amps whilst transmitting under W/T conditions.

High tension supplies are derived from a vibrator
transformer filter combination, the output of which delivers
2Z5 volts for the transmitter and 135 wvolts for the recelver.

The voltage variation of the wvibrator unit output is
235 volts to 220 wolts with key up or down respectively.

Under R.T. conditions no undue nolse is noticeable
on the carrier with the microphomne in circult and no speech
input.

8. TIECHNICAL DESCRIPTION

(a) Transmitter: The transmitter employs a Radiotron 1K5G
triode connected as a master osclllator in
a conventional circuit. Provision 1s made for adjusting
the inductance of the oscillator coill and the shunt mini-
mum circult capacity.

The power amplifier consists of two Radlotron 1KS5G valves
connected as pentodes and used in parallel. When ope-
-rating W.T. grid bias is obtained by grid current in a
grid resistor. With key up, maximum high tension 1s ap-
plded between control grid and plate and screen, thus
gffectively cutting off plate eurrent. The oseillator
grid resistance return is keyed in a similar manner.

Ed



(b)

R

The power amplifier is neutralised by means of a small
semi-~fixed capacity from the power amplifier plates to
the grid end of the oscillator coil. This is normally
carried out during the first test after manufacture, and
once adjusted should need no further attention.

Whilst "netting" the power amplifier screen supply is
cut off, thus leaving the oscillator atage only in ope-
ration.

A Neophone Microphone modulates the power amplifier
valves 1n the grid circult, modulation being effected by
feeding 18 volts negative blas to the power amplifier
grids, which voltage is modulated by speech voltages.

Receiver: A Radiotron 1C7G mixer oscillator converts

the frequency range of 4.2 megacycles - 6.8
mega¢ycles to the I.F. frequency of 460 kilocycles. The
conversion efficiency is approximately 70% for the entire
range and 1s measured on the 1C7G converter grid as the
ratio between signal and I.F. sensitivity.

This stage 1s followed by a 1K5G conventional I.F. sec-
tion operating at 460 kilocycles.

Following this 1s a reflex stage employing a Radiotron
1K7G, which rectifies the signal, supplies A.V.C.,ampli-
fles at 460 Kcs. and reflexes back thraugh the wvalve

the rectified A.F. component.

A Radiotron 1K7G triode connected output stage and a
1C7G beat frequency oscillator complete the receiver.

The following characteristics are indicative of the

normal performance of this receiver:-

I.F. SBensitivity

Input Frequency Stage 0.P,
20 m.v, 480 F.C. 1l m,w,
900 m.v. 460 I.F. l m.w.

I.F, Selectivity

Band Widths B kes. 2 X off resonance & dB
: 15 ) 10 ¥ 1 i 20 dB
27 n 100 X f n 40 dB

Maximum OQutput

¥ 20 mw. with a maximum distortion not exceeding
5% into 300 ohm load

J
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10.

5

Image Ratio

With a dummy aerial consisting of 50 mmf. in series
with 16.6 ohms and circuits adjusted for naximum
sensitivity at 6.5 megacycles, the image ratio is
26dB.

It 1s pointed out that under normal conditions the receiver
output is satisfactorily free from "hash" interference from
the vibrator unit.

For interconnecting transmitter-receiver accumulator
and vibrator unit appropriate rubber covered cable of either
6 ft. or 3 ft. lengths are supplied terminated with non-
reversible plugs.

VALVE SUMMARY

All valves are Australian made Radiotrons and are
employed as follows:-

Transmitter 1l type 1K5G as oscillator
2 n 1K5G " power amplifier
Heceiver 1l type 1C7G as frequency converter
1 1KSG " I.F, amplifier
I 1K7G " reflex amplifier
and A.V.C.
1 n 1K7G " OQutput '
1 1C7G " Beat frequency

oscillator

DIMENSIONS AND WEIGHT

Length Width Height Weight

Transmitter 21z gln 12n 37 1lbs.
Vibrator Unit 163n ain olSu 23 1bs.
6 volt Accumulator -
in box 63" s 9in 29 1bs,
Cables 6 ft. or 2 lbs. or
5 Th, 1% 1bs.

SCHEDULE OF EQUIPMENT (Supplied)
One Military Set type 101 comprising:-

(a) Tyansmitter type 1J4616 and receiver type C5408
in case J5405

o
s
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(b)

0 D L0

- B -

Vibrator power supply unit type H5781 including
One 6 volt vibrator type V5211 (with socket for
spare vibrator). 1

Two low tension comnectors

One high tension connector ) ANECEEPHNECTINE CRELES
Two counterpolse leads

One working set of valves

One instruction book

ADDITIONAL EQUIPMENT REQUIRED TO COMPLETE STATION

R - 5

One € volt accumulator in wooden carrying case
One hand microphone
Two pairs low resistance headphones
One W/T manipulating key
One Flexible aerial type 1R3715
or
One set Aerial Gear comprising:-

O Brass mast sections each 3 feet long
4 spokes for mounting horizontally on 2 clamp
at the top of the mast sections

c 1l base with spike

d 3 cord guys

= 3 metal guy anchor pegs

£ 1 zerial leed

(g) 1 kit bag to house aerial gear
PIOTOGRAPHS

Numbers 1433, 1434, 1227 and 1229.
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VIBRATOR POWER SUPPLY  TYPE K578
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MILITARY SET TYPE FS52

A.W.A, INSTALLATION TYPE 1J4935

GENERAL PURPOSE AND HTLITARY APPLICATION

The FS2 military set is an extremely light portable
transmitter-receiver installation, assembled as a complete
unit and carried within a canvas rucksack.

It is specially suited for inter-communication bet-
ween forward units under active service conditions, for use
by despatch riders and other applications requiring equip-
ment of utmost portabilit:-.

FELTHURES AND FACILITIES

(ig R/T operation only.
(11) Hinirmum valve types consistent with efficient
operation.
(iiig Australian made valves.
(iv) Simplicity of operation under active service
conditions.
(v) Extreme portability.

FREQUENCY RANGE

Both transmitter and receiver are normally erystal
locked upon a frequency of approximately 2000 Kec/s (100
metres). Higher freguencies mey be substituted as required.

DISTANCE RANGE

The actual raznge over which communication may be
effected between two FS2 equipments is restricted by a num-
ber of variable factors, such as frequency employed, type
of aerial, nature of country intervening the points of com-
munlcation, time of day, season etc.

¥With the rod aerial supplied with the FS2 reliable
speech communication over distances up to 5 miles may be ef-
fected. For increased ranges, a 30 ft. wire aerial with
associated guy cord and weight is included for hocking over
the 1limb of a tree. This aerial enables communication up to
a distance of 10 to 15 miles. Naturally, with higher fre-
quencies and horizontal half-wave aerial arrays communication
may be effected over greater distances.

, It should be noted that, under certain conditions,
1t #1411 be highly desirable to 1imit the transmission range,
particularly where interception of messages by the enemy 1is

ra
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possible, and such limitation is accomplished by employing
only the particular aerlal enabling communication to be ef-
fected.

ANTENNAE

Two types of Antennae are provided with the FS2:-
(a) An 8 ft. collapsible "fish rod" vertical aerial,
(b) A 30 ft. wire flexible aerial.

The former 1s provided for work over short distances
and as experlence in the particular location dictates, This
rod plugs directly into the aerial socket mounted at the top
of the-transmitter case, and should always be employed before
erecting the 30 ft. wire aerial, to see if communication is
satisfactory without going to further trouble. A rubber um-
brella is attached to the base of this aerial to prevent the
intrusion of water into the get itself.

The other aerial, which is normally wound on four
hooks fitted to the 1id of the unit, consists of 30 feet of
highly flexible wire, a 30 ft. jength of shark line, insulator
and aerial plug. By means of a lead welght the guy cord
can be thrown over the limb of a tree, enabling the aerial
to be pulled up to its meximum height and as near vertical as
possible. The method of rigging depends upon local conditions
and nothing can be laid down specifically, except to state
that it must be erected clear of obstructions all along the
length of the wire to where it plugs into the set.

POWER RATING

The unmodulated power output of the transmitter %s
approximately 100 m.w. into a quarter wave antenna and this
carrier can be modulated up to 100% by speaking into the
microphone at normal conversation level.

SOURCES OF POWER SUPPLY

The FS2 has been designed to operate from dry batte-
ries and every effort has been made to reduce battery drain
to a2 minimum, the low tension voltage for the valve filaments
belng supplied normally by two 3 volt torch batteries in
parallel and the high tension and grid bias supplies are ob-
tained from a special battery of fairly low capacity. This
complement should last at least a fortnight when opereted
inter®ittently each day.

These batteries are-fitted inside the metal case it-
self and are readily accessible for renewing when run down.
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For continuocus operation, the life of the batteries is as
follows:
High tenslon battery - approximately 36 hours
Low tension battery - approximately 12 hours

When located in a more or less seml-permanent posi-
tlon heavy duty batteries or a vibrator pack can be supplied,
the former mounting within a wooden battery box.

The filament current drain for both transmitter and
receiver 1s .48 amp, The microphone is energised by the 3
volt supply and draws on an average about 60 m.a, in trans-
mitting position only.

High tension power requirements obtained from the
special battery is 135 volts, the current being 17 m.a. for
the transmitter and 10 m.a. for the receiver. Grid biag
voltages of 1.5 and 4.5 volts negative polarity, are also
supplied from this special battery.

TECHNICAL DESCRIPTION

(a) TIransmitter: 4 simple three valve crystal controlled
clrcuit 1is used for the transmitter.

The components are fitted to an aluminium front panel and

sub-chassis and this assembly fits into the aluminium carry-

ing case. Three Radiotron valves are employed as follows:

Crystul Oscillator, type 1K5C
Power Amplifier Doubler, type 1K5G
Speech Modulator, type 1L5G

The crystal oscillator stage is fitted with a low
temperature coefficient quartz crystal which is correct to
frequency within 0.03% and over a temperature range of 100
to 609 Centigrade.

The circult is adjusted by means of a variable iron
dust cored coil which once set requires no further attention.
The Power Amplifier Doubler stage operates at twilce the cry-
stal frequency and is coupled directly to the aerial circuilt.
The aerial circuit is used for both transmitter and receiver,
being connected at will by means of the "RECEIVE-TRANSMIT,
PRESS TO TALK" switch. This switch in the "TRANSMIT" posi-
tion supplies power to the transmitter filaments and neo-
phone handset microphcone, and as mentioned, connects the P.A.
Stage to the aerial ecircuit. The speech modulator stage
1s operated from the handset microphone and modulates the
P,A, gstage 1in the anode circuit, This modulator is designed
to operate over the specific band of frequencies of 300 -
3000 cycles, which band is found adequate for faithful wvoice

F
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reproduction. The carrier spread under modulation is not
much greater than 6 Ke/s.

A dual purpose meter is installed on the front panel
to read elther filament voltage or power amplifier anode
current. The filament voltage 1s set always to 2 volts by
g8 rheostat on the front panel, and then the Power Amplifier
current 1s adjusted to its correct value by the transmitter
aerial tuning condenser.

This condenser 1s the only variable tuning control
on the unit under the supervision of the operator, and once
set for a particular location, it requires no further atten-
tion.

(b) Receiver: A four valve reflex superheterodyne circuit
is used for reception and the ¢onponents are

fitted to the same front panel and sub-chassis as used for
the transmitter section. Four Radiotron valves are used zs
follows:

Frequency Changer, 1C7G

Intermediate Frequency Amplifier, 1K5G

Reflexed Amplifier and Detector, 1K7G

OQutput Amplifier, 1K7G

The oscillator frequency in the frequency changer is
controlled by a quartz crystal having the same characteris-
tlcs as that used in the transmitter. To obtain the highest
possible degree of stability the circult is arranged to be
independent to any variable tuning device, the only control-
ling element being the crystal itself, The signal grid of
the frequency -changer is switched to the aerial circuit by
the "RECEIVE - TRANSMIT" switch. The aerial circuit 1s always
tuned to the operating frequency as it 1is ad justed during
the transmitter tuning operations and so does not require
further alteration.

The intermediate freguency transforumer colls have
variable iron dust cores and are shunted with fixed nmica
tuning condensers. The assenbly is extrenely stable and after
the circuits have been aligned at the factory to the opera-
ting frequenecy, the ad Justments will stay set over an inde-
finite period,

The first intermediate amplifier operates at 460 Kcs,
and drives the reflexed amplifier and detector, This valve
operates first at 460 Ke/s. &nd then the signal 1s rectified
by one of the diode elements and the nodulation frequencies
are applified by the same valve by feeding them back into
the control grid via the volume control and suitable filters.
The audible frequencies are,anmplified again in the output
valve and are heard in the hgndset receilver. The reflexed
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amplifier alsc provides automatic volune control voltage by
rectifying some of the signal in another of its diode ele-
ments.

The overall sensitivity of the receiver to a standard
signal 1s always better than 5 microvolts per metre for 5
milliwatts output in the receiver handset. This level in
the earplece 1is very loud and is more +han anple for a con-
mercial circuit,

The maximum undistorted power output is approximately
30 milliwatts,

VALVE SUMMARY

All valves employed are of Radiotron type, manufac-
tured in Australia, thus ensuring continuity of supplies.

Transmitter: 1 type 1K5G-Crystal oscillator
]

1 1K5G~-Power amplifier doubler

1 1L5G-Speech Amplifier and Modulator
Receiver: 1 = 1C7G-Frequency Changer

1 n 1K5G-Intermediste Frequency Amplifier

1 1K7G-Reflexing Anplifier and detector

1 n 1K7G-Output Amplifier

DIMENSIONS AND WEIGHT

Length Heilght Depth Weight

Transmitter-receiver
unit complete (not 11 104n gin 22 1lbs,
including canvas rucksack)

SCHEDULE OF EQUIPMENT (Supplied)

One mllitary set type FS2 comprising:

Radio telephone unit type 1J4933
One working set of valves
Two erystals (for transmitter and receiver respectively)
Batterles, conmprising:
2 Eveready 1547 cells
1 Eveready Q208 high tension block
(e) Aerial equipnent, as follows:

(STR I = o]

Collapsible rod antenna
30 ft. flexible wire aerial
Insulator
30 ft, Guy cord
Aerial plug :
Coumterpolse wire -~

F
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g) Canvas Rucksack
h) One instruction book No. 1/4935R

12. PHOTOGRAPHS

fi One neophone hand set with cord

Numbers 1372, 1373, 13734,































































































































































