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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
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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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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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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

= e



-~
- 0o =

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

12. PHOTOGRAPHS

fi One neophone hand set with cord

Numbers 1372, 1373, 13734,
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sibility of jamming, a wide band of frequencies 1is incor-
porated, providing operation within the range 4.2 - 6.8
megacycles, with a slight overlap at each end. Other fre-
quency ranges may be substituted 1if necessary, such as

8.1 - 5,1 megacycles or 4.8 - 7.5 megacycles.

DISTANCE RANGE

With the normal counterpoise and three sections of
antenna rod "A", the range to be expected between two sets
of this equipment over average terrain, utilising a fre-
quency in the vicinity of 4 - 5 megacycles, 1is approxi-
mately:

W/T - 25 to 30 miles
R/T - 12 to 16 miles

Ranges considerably in excess of these figures have
been repeatedly obtained, and by employing larger aerials
such as the horizontal half wave dipole or higher frequen-
cles, communication over hundreds and even thousands of
miles has been obtained.

It 1s pointed out that the ranges for military
purposes vary greatly under different conditions. For in-
stance, the range between an infantry battallion headquarters
and a brigade headquarters may be 3 miles in attack, 10
mlles in defence and 20 miles or rmore under garrison condi-
tions. Further, the judicious choice of frequency and aerial
enable lmproved transmission to be effected over the required
distances, due consideration being given to the nature of
intervening country snd background noise level.

ANTENNAE

Two types of antennae are available for use with
the FS6 set; one for normal use in the field and the other
for operating under mobile conditions. The first is antenna
rod "A" consisting of five brass sections each 3' long, in
conjunction wlth horizontal spokes to form a capacity top
and associated guys and Pegs. The second 1is a flexible '€ 7=~
aerlal type 1R31757 being a collapsible cadmium plated "fish
rod" type, capable of erection to an approximate height of
9 feet., This is mounted on an insulated base through a
flexible spring and is depicted in rhotograph number 139]1.

POWER RATING

The output power from the power amplifier is:

W/T - 8 watts
R/T - 4 watts
x



SQURCE OF POWER SUPPLY

Primary power for the operation of the installation
is obtalned from a 6 volt 120 ampere hour accunulaitor mnoun-
ted within a wooden carrying case, fitted with a connecting
socket into which plugs thé interconnecting cable from the
vibrator unit. The load »n the accumulator is Z.2 amps
whilst receiving and € amps whilst transmitting under W/T
condlitions.

High tension supplies are derived from a vibrator
transformer filter combination, the vibrator being highly
efficient and of the gns filled type. Two vibrators are
fitted within the vibrator unit, one acting as a spare.
Operation of the vibrator unit is such taat, under R/T con-
ditiens no urdue noise is neoti:eabvle on the carrier with the
microphone in clrcuit and no speech input.

TECHNICAL DESCRIPTION

(a) Transmitter: The transmitter employs a Radiotron 1L5G

connected as a pentode and used in a con-
ventional oscillator circuit. Frovision ls made for adjust-
ing the inductance of the oscillator coil and the shunt
minimum eircuit capacity.

On W/T the oscillator and power amplifier grid re-
sistance returns are keved and with key up the full negative
bias available is appliea to the grilds through this resis-
tance, thus effectively cutting the volves off. Th: power
applifier swlitch employs a Radiotron 807 which i3 moudulated
by a Radio:ron 1L5G: the power amplifier is nzutralised by
means of a small seml-fixed capacity commected from i+ power
amplifier plate to tne grid end of the osclllator coil.

This is normally carried out durlng the first test after
minufacture and, once adjusted, should need no further atten-
tion.

With the send/receive switch in the "net" position,
the power amplifier screen supply is cut off, thus leaving
the osclllator stage only in operation for "netting" nurposes.

(b) Receiver: The FS6 employs a standard superheterodyne
recelver with provision for the substitution
of different wave ranges, as mentioned previously.

A Radiotron 1C7G mixer oscillator converts the fre-
quency range of 4.2 megacycles - 6.8 megacycles to the I.F.
frequency of 460 kilocycles. The conversion efficlency is
approximately 70% for the entire range and 1s measured on
theg1lC7G converter grid as the ratio batween signal and I.F.
sensitivity.
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This stage is followed by a 1K5G conventlonal I.F.
section operation at 460 Kc/s. Followlng this 1s a reflex
stage employing a Radiotron 1K7G, which rectifies the sig-
nal, supplies A.V.C., amplifies at 460 Kc/s and reflexes
back through the valve the rectifled 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 recelver:

I.F. Sensitivity

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

I.F. Selectivity

Band Widths 8 Ke/s 2 X off resonance 6 dB
15 1o X n n 20 dB
27 n 100X n n 40 dB

Maximum Qutput

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

Image Hatlo

With dummy aerial consisting of 50 mmf. in series
with 16.6 ohms and circuits adjusted for maximum
sensitivity at 6.8 megacycles, the image ratio 1is
26 dB.

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

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

VALVE SUMMARY

All valves employed in the FS6 are of the Radlotron
type manufactured in Australia.
&
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Transmitter

1 Radiotron type 1L5G - oscillator
(]

Receiver.

1 n 807 - puwer amplifier

A " " 1L5G - modulator

1 Radiotron type 1C7G - frequency convertor

1 " " 1K5G - I.F. amplifier

1 s " 1K7G - reflex amplifier and A.V
1 L #  1K7G - output amplifier

1 L " 1C7GC - beat frequency oscilllator

DIMENSIONS AND VEIGHT

Length Width Height Weight

Transpmitter 21 gin 12 38% 1bs.
Vibrator Unit 16% 48n  103n 28  lbs.

& volt accunmulator

(in box) approx. 1em an gn 56  lbs.
Cables B £t. or B L. 3 1lbs. or 2% lbs,

SCHEDULE OF EQUIPMENT (Supplied)

One military set type FS6 comprising:

(a) Transritter type 1J5277 and receiver type 1C5406 in
case type 1J5775.

Jibrator power supply unit type H6439 including one
6 volt vibrator, gas filled, (socket for spare
vibrator).

(b

)

Two
One
Two
One
One

low tension connectors (interconnecting cables)
high tension connector

counterpolse leads

working set of walves

instruction book

ADDITIONAL EQUIPMENT REQUIRED TO COMPLETE STATION

h
i

J
ic

1

Y

3
!

One
One
Two
One

gne

6 volt accumulator in wooden carrying case
hand microphone

pairs low resistance headphones

W/T manipulating key

flexible aerial type 1RZ715

or ©
F

.C.
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One set aerial gear comprising:
Ea; 5 Brass mast sectinns each 3 feet leng

o) 4 spokes for mounting heorizontally on a
clamp at the top of the mast section

{c) 1 vase with spike

(d) 3 cord guys

ée 7 metal guy anchor pegs

f) 1 aerial lead

g) 1 kit bag to house aerial gear

12, PHOTOGRAPHS
1280, 1511,
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MILITARY SET TYPE FS8

A.W.A, INSTALLATION TYPE J6599

GENERAL PURPOSE_AND MILITARY APPLICATION

The FS8 military set is a compact self-contained
transmitter-receiver installation essentially designed and
sulted to the exacting requirements of mobile military com-
munication; in particular it is intended for mounting in
armoured cars, trucks or tanks, but its flexibility is such
that it is admirably suited for a ground station for either
point to point or aireraft control working.

Its construction and method of mounting upon a shock
absorbing steel framework is such that it can convenlently
be installed immediately behind the driving position on the
bulkhead of armoured rsconnaissance cars.

. Photograph No. 1393 shows the general method of
mounting within a special angle stesel framework made to
accommodate both transmitter-receiver unit and power supply
unit in their shock mounted form. These steel frameworks
are not an essential part of the shock-mounting system, but
were provided to simplify the problem of temporary mounting
for test purposes in vehicles not speclally fitted to re-
celve them.

FEATURES_AND FACILITIES

" The following features of design are incorporated in
the FS8 set:-

(1) Tuning controls are few in number and simple to
operate.

(1) Provision is made for remote control working.

(141) The equipment consists of only two units (excepting
battery).

(1v) A1l circuits are readily accessible and easily
assembled for maintenance, testing and servicing
purposes.

(v) Provision is made for the fitting of shock absorbers
of the "Lord" typs on both transmitter-receiver unit
and power supply unit.

(vi) All switching circuits are instantaneous.
5
(vii) Provision is made for two pairs of headphones to en-

able two operators to'utilise the equipment
simultaneously if necgssary.
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(viii) A minimum number of valve types are employed consis-
tent with efficient performance of the service
intended.

(1x) A1l valves are of Australian manufacture and of
types in common commercial use.

(x) A position is providad on the main sand-receive
switch allowing netting to b2 carried out.

(x1) A meter and suitable switch circuilts ars provided so
that thes cathods currsnts of all valves may be
checkad during opsration.

(xi1) Provision has been made for illumination of tuning
control by means >f a small lamp on an adjustable arm.

(x111) The design, workmanship, material and finish of all
apparatus are of the highast quality in th=zir r=spsc-
tive classes and capable of withstanding ths rigours
of long ssrvice, The equipment embodies the latest
improvements and best features of slectrical communi-
cation practice. Thz equipment conforms to
Australian Standard Specifications where such exist
or to the appropriate British Standard Specifications.

FREQUENCY RANGE

Both transmitter and raceiver cover the range 5.0 to
1.875 megacycles, with a slight overlap at each end to en-
sure correct tuning adjustments when operating nsar the
limits of the band.

DISTANCE RANGE

The rangz performance cannot b2 accurately expressad,
as the number of milss ovar which communication may be ob-
talned between two of these sets installed in vehicles depends
largely upon a number of variable factors, such as tarrain,
soll conductivity, frequency, atmospheric conditions, time of
day etc. Neverthesless, under normal conditions 100 miles
W/T and 40 miles R.T. have been obtained in tasts, with both
vehicles stationary, whilst 60 and 25 miles respectively have
been obtained with both vshicles in motion.

ANTENNA
A vertical flexible rod aerial type 1R3715 cadmium

plated and mounted on a porcelain insulator usually forms
part #f this installation.
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The aerilal is capable of extension to a height of 9
ft. and 1s so constructad as to allow the vehiclas to pass
under low obstructions with a minimum of elearance. This
aerial 1s cepicted in photograph No. 1391.

POWER_RATING

With 12.6 volt input to thas power supply unit, the
D.C. power input to thes anode circuit of the powsr amplifiasr
with the transmitter fully loaded under W/T conditions is
approximatzsly 90 watts. This provides approximately 60
watts of radio frequency energy to the power amplifisr anodes
which is available for transfer to the aerial circuit.

On R/T the power is reduced to approximately 25 watts
of radio frequesncy ensrgy at ths power amplifizr anodes.

SOURCES OF POWER SUPPLY

Primary power supply is obtainzd from a 12 volt
accumulator operating in conjunction with a genemotor power
supply unit. This power supply unit consists of a genemotor
for high tension supply to ths transmitter, a ganemotor for
high tension supply to the resceiver and suitable filtering
circuits.

All components are mounted on a chassis which can be
removed sasily from the base, the latter serving as a cover
for wiring. The finish of the power unit is thes sam2 as
that of thz transmitter-recsiver assesmbly.

High tension and low tension commutators of tha mach-
ines are rsadily accessible for maintenancs purposss.

OQutput circuits of thz gznemotor are protactad with
fuses which ars accessibly mounted on top of ths unit. The
input circuit of thz transmitter genemotor 1s protactad with
& thermal overload relay which stops the machine if it is
ovarloaded. The input of the raceivar genemotor is protectad
with a fuse,

The current drawn from tha battery under different
conditions is as shown hereunder:-

(a) Battery terminal voltage 12.6 volts

(1) Transmit 21 amps
(11) Recelve 5.6 amps
(11i1) Raceive (with transmitter on standby) 7 amps
¢ (iv) Net 16 amps

(v) Standby (hsatzrs on in transmitter
and racesiver) - 2.6 amps

Ed
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(b)  Battery tarminal voltage 11 volts

(1) Transmit 17.5 amps
(11i) Receive 5.2 amps
(11i) Receive (with transmitter on standby) 6.5 amps
(iv) Nzt 15 amps
(v) Standby 2.4 amps

For comnecting the power unit te the L.T. battery, a
twin-core cabls is supplied, fitted with terminal lugs and
battery post clamps.

A multi-core cable is suppliad for connecting the
power unit to the transmitter-recsiver unit. This is fittead
a8t sither ond with polarissd multi-pin connsctor plugs with
locking rings.

TECHNICAL DESCRIPTION

The casez, front pansls and sub-panzls of the FS8 arsa
made2 of foldad sheat steal providing strong construction.
All such panels and othar stael parts ares cadmium nickel
plated, all exposed surfacas being finisha=d with bakad enamel.
The case 1s provided with a front cover which fits ovar and
protzcts the controls.

Provision is mads for carrying a microphone and two
palrs of h=adphonzs which ars held by clips fittsd to the in-
sldes of the cover.

A special compartment in the recaiver normally houses
a W/T key which may bz withdrawn partially or completely dur-
ing operation.

Care 1s taken in the construction and fitting of the
asssmbly to prsvent the intrusion of dust.

Sultabls interconnecting cables are provided to link
low tension accumulator power unit and transmitter-receiver.
These ars fittad with non-reversiblsa multi-pin connasctor
plugs with locking rings.

Access to valvass and internal componants is accom-
plished by undoing four knurlsd hand screws on the unit
concernad and withdrawing on runners fitted within the case.
The whole unit is then exposed in such a mannesr as to permit
casy replacement of valves, which arsz mountad vertically on
top of the sub-panel.

“~
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Maintenance of the transmitter is facilitatazd by the
unit type construction of master oscillator, powar amplifier
sactions and main swltch assembly.

The transmitter and receiver are separate units which
can bs removed from the case quickly and easily. Necessary
interconnections between the transmitter and the raceivar are
effected by mzans of plug-and-socket connectors which break
connection as a unit 1s withdrawn from tha case.

With zsach equipment is supplied a book giving compra-
hansive and destailled instructions for its installation and
aperation. Circuit dlagrams are included to facilitate
maintenance and service work. Valuss of razsistances and
capacitances are shown on the circult diagrams.

Tranag;tﬁar:

The transmitter is designed to provide eithar R/T or
W/T transmission, sither of which may be selectsd by means of
& singles changszovar switch.

The circuit of the transmitter consists of ths follow-
ing sactions, each in duplicate as ragards tuning ms2ans in
order to provide the most satisfactory rapid switching
facllity:-

(a) Master oscillator, which operatas either as a crystal
controlled oscillator or as a self-excited oscillater,
tunable over the whols fraquency range previously
mentioned.

B I e PR

This range is covered in two steps, each step being
spread over more than threequartsrs of the tuning
dial, giving a good open scale. The dial, which has
a varnlar movement of the type standard with othar
fielddsats, is dirsctly calibrated in magacycleas par
second.

Two crystals arez normally included ground to an
accuracy of .03% of any particular fraquency within
thes ranges, but in order to permit appreciation of all
facilities, four crystals ars recommendad.

The circult of the self-sxcited master oseillator is
thermally compensated to minimise frequency drift
under severe conditions of variation of ambient temp-
erature to be =xpectsd in armourad vzhicle service.

%
(b) ~ The output of each of thes alternative powar amplifier
c¢ircults is coupled to the aerial by means of a

F
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continuously variable impedance matching network
permitting accurate matching current rating for écda
ulation and ensuring efficient transfers of energy to
the aerial system on all frequencies in the operating
range.

Modulation is effected in the grid circuit of the
power amplifier, this method being efficient and
simple.

The provision of two complete tuning channsls enables
two operating frequencies to be selectsd anywhere
within the range of the transmitter, and with one
channsl tuned to zach frequeney it is then possible
to switch instantaneously from one pre-sst fresquency
to the other by the simple operation of a single lnob
control.

The pre-set frequencies mentloned above may be set up
using the self-excited master oscillator for each
channsl, using crystal control for each channel, or
using s21f-excitation on one channel and crystal on
the other.

Positions for four crystals are provided, two for -
each channel, the alternative crystal in sach channel
being immediately selectable.

The time required to change either channel from one
erystal frequency to the alternative would not axceed
30 seconds, so making quickly available four crystal
controll=zd frequsncies.

A dummy aerial is built into ths transmitter sultable
for the frequency range. The dummy asrial approxim-
ately rapresents a 9 ft. vertical rod asrial with
short comnecting lead, and it may be used for tuning
the transmittar circulits without connection to the
radlating asrial.

It will be appreciatsd that any considsrable variation
in langth and the disposition of the connscting lezad
between transmitter and aesrial must necessarily alter
the electric characteristics of ths asrial systesm and
pravant sxact agrsesment between dummy and radiating
aerlal. Tests have shown that the dummy provided
will give pgood agreemesnt with the type IR3715 aerial
connzcted to thes transmittzsr by 3 ft. of wire run
within the vshicle.
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A position is provided on the main send-receive
switch allowing the power amplifier stagz to be rend-
ered inoperative and permitting the operator to
adjust the mastar oscillator frequency to coincide
with ths frequency of a received signal, using a zero
beat method of adjustment.

Recolver:

A suparhetzsrcdynz circuit is used for the receiver,
which 1s also providzd with two complete tuning channsls so
that once two operating frzqusncies anywhzre within the range
of the receiver havsz ba2en selsciad and one channel tuned to
gach frequency, it is possible t9 switch instantansously from
onez frequsncy to the other by thz siaple operation of a
single lmob conirol.

An important feature of this receiver is th: use of
thermal compznsation of ths heterodyne oscillator circuit to
minimise fraquency drift,

A singlz knob control calibrated dirsctly in mega-
cycles is provided for the tuning of each individual channzl;
each tuning control is provided with standard vernisr move-
ment and locking device. Both manual and autcmatic volume
control are incorporated in thz design of the ra2ceiver, per-
forming thes following functions:

(1) On R/T automatic control of R.F. gain is provided and
a manual control operatazs on the audio fraquency
stags pgain.

The characteristic of thz2 automatic gain control
system is such that the output level will remain con-
stant within +5 @B for carrier inputs modulated 30%
at 400 cycles betwsen 20 microvolts and 500,000 micrc
volts over ths entirs waves range.

(i1) For W/T, automatic gain control is removed, the audic
frequency gain is switched to maximum and volume is
entirely controllsd by varying the R.F. ssnsitivity.
Thz shift in beat nofe to different settings of the
volume control 1s nesgligible.

For W/T reception a second heterodynz oscillator is

switchad into circuit with provision for beat note

ad justmant over a rangs approximately + 2000 cycles.

The: recziver 1s stable with 25% increase above normal
& in high tension voltage.
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Sensitivity:

The absolute sensitivi

ty of the recelver 1s better
The absolute sensi-

than 3 microvolts at all frequencies.

tivity 1s defined as the lowest intensi
a radlo frequency carrier modulated at

26

ty (in microvolts) of
400 ¢/s to a depth

of 30%, applied through a dummy aerial of 75 micro-nierofar-

ads capacity to the aerial terminal, such that the total
R.M.5. output power, delivered into a resistive load of 300

ohms connected to the output terminals of the receiver, falls
from 6 nilliwatts to 3 milliwatts when the modulation is re-

moved from the carrier.

Selectivity:

.Selectivity of the receiver is given by the figures
listed hereunder. These figures are for the selectivity of
the intermediate frequency channel of the receiver and are
obtained by the standard method of measu
A.V.C. inoperative. Actual selectivity 1s slightly better
than indicated because of the effect of the tuned signal-

fregquency circuits.

Kc/s off resonance

5 Ke/s
8 "
12 n
og n

VALVE SUMMARY

L |

- W

in parallel - power
amplifier -

Input signal ratio

rement, with the

for constant output

6 dB.

20 dB.
40 dB.

8

0 dB.

oseclllator

modul

R.F.

Frequency convertor
I.F., amplifiers
Second detector and
audio amplifier

Audio
Beat

ator

amplifier

output
frequency

Oscillator

Depth Weight

Transmitter: 2 Radiotron type 807
1 L " gves
1l " n gVeG -
Receiver 1 " " gUTG
]_ 1 " SJBG
2 " " B8U7G
1 L " BBEG
1 it " GB8G
1 i " 578G
DIMENSIONS AND WEIGHT
5 Height Length
Transmitter-receiver
unit complete wilth 17 a2

valves and front cover ¥

10mn

77 lbs.
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N.B. Shock mounting brackets when used increase the
length dimensions to 293",

Height Length Depth Weight

Power Supply Unit .
wlith cables 11n 1940 gn 589 1bs.

N.B. Shock mounting brackets when used increase the
length dimensions to 265",

SCHEDULE OF EQUIPMENT (Supplied)

One military set type FSB8 comprising:-
(a) Transmitter Type J6596 and Receiver type C6597

(b) Genemotor power supply unit type H6598
(¢) Interconnecting cables
(d) One working set of valves

(e) Two erystals ground to a specified frequency
(.03% accuracy)

(f) One instructlon book

ADDITIONAL EQUIPMENT REQUIRED TO COMPLETE STATION

(g) One 12 volt accumulator )
(h) One flexible aerial type 1R3715
(1) One hand microphone

(1) One W/T manipulating key

(k) Two pairs low resistance headphones

PHOTOGRAPHS

Numbers 1381, 1392, 1393.
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MILITARY SET TYPE FS9A

A.W.A. TNSTALLATION TYPE J6563

GENERAL PURPOSE AND MILITARY APPLICATION

The FSOA 1is an extremely light, portable transmitter-
receiver installation, compactly assembled as a unit, fitted
with webbing shoulder straps for ease of portability. The
flexibllity of the FS9A4 is such that it is suitable for inter-
communication between forward units, or between forward units
and battalion headquarters, between patrols and companies or
for artillery observation. Actually, its scope 1s unlimited,
being essentially a short range military set for use under
active service conditions.

FEATURES AND FACILITIES

(i} R.T., operation only.

(i1 Minimum valve types consistent with
efficient operation.

[iiig Australian nade valves.

(iv Extreme portability and ruggedness to
meet exacting conditions.

(v)  Where possible, stendard components as
used in larger military sets are employed
to facilitate servicing.

FREQUENCY RANGE

Both transmitter and receiver cover the range 8.3 -
9 megacycles (36.14 - 33,33 netres).

DISTANCE RANGE

Depending upon the nature of the country intervening
the points of communication, the distance capable of being
covered by two such sets should be 3 - 4 miles.

Under certain conditions it will be highly desirable
to linit the transmission range, particularly where intercep-
tion of messages by the enemy 1s possible, and such limita-
tion 13 accomplished by removing aerial sections until ope-
ratlon 1s being effected with only the length of aerial suf-
ficlent to establish communication with the reciprocal
stition.

ANTENNA

¥ The antenna consists of eight aluminium tubular sec-
tions each 9" long, which fit together to a total height of

»
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6', as deplected in photograph 1471. This aerial Plugs into
the top of the transmitter-receiver unit with a rubber eollar
to prevent molsture fron entering the set; when not in use,

the aerial sectlons are carried inside the 1id by oeans of a
clip.

POWER RATING

The output from the power anplifier is approxinmately
.5 of a watt.

SOURCE OF POWER SUPPLY

Dry batteries contained within a speclal compartment
of the unit supply both low tension and high tension voltages.
The normal battery complement consists of:

1 Eveready Q288 H.T. Battery
1l Eveready Q18 L.T. Battery
1l Eveready W3S Bias Battery

TECHNICAL DESCRIPTION

The equipment consists of a pack unit fitted with
webbing shoulder straps to enable transportation by one man.
As deplcted in photograph 1471, the pack unit consists of a
transmitter-receiver in the upper portion with a hinged door
innmediately below to provide access to valves, vhich are
mounted horizontally, and batteries.

The transmitter employs a Radiotron 1D8GT, connected
in such a manner that the triode sectlon operates as a master
Ooscillator whilst the pentode section operates as a power
amplifier. Modulation is impressed upon the grid circuit of
the power amplifier, portion of the output valve of the re-
ceiver being employed as modulator. A general purpose meter
facilitates tuning.

When used under active service conditions change of
operation from send to receive is accomplished by pulling upon
two cords which connect with the send-receive switch on the
front panel and pass through the unit, being brought out at
the back of the case. Pulling upon the left hand cord to
its fullest extent places the set in the send condition and
pulling upon the right hand cord to its fullest extent will
complete the change over to receive. A small roller minimlses
cord wear.

In addition, a flexible drive cable is provided con-
sistigeg of a short length of "Bowden cable, upon one end of
which is mounted a small gear box contalning a pair of

*
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helical gears to provide a right-angle turn which 1s neces-
sary to bring the cable to a convenlent position for the ope-
rator to handle, On the other end 1s mounted a small bakelite
knob for tuning purposes. This cable is of sufficient length
for the operator to fasten it to his belt and is provided to
allow the operator to vary the tuning of the recelver by

neans of the vernier drive in order to overcome any frequency
shift which might occur in the local receiver or in the dis-
tant transmitter, due to Jjolting.

The receiver is a superheterodyne of conventional
deslgn employing a Radiotron 1A7GT as frequency convertor,
followed by a Radiotron 1NS5GT I.F. anplifier., A further 1NSGT
acts as reflex anplifier and A.V.C. whilst the final valve, a
Radiotron 1D8GT, provides trilode amplification, dlode recti-
fication and output. The pentode section also performs the
function of modulating the transmitter.

VALVE SUMMARY

Transmitter: 1 Radiotron 1D8GT - master oscillator and
powzr anmplifier
Receiver: i n 1A7GT - frequency convertor
1 f INSGT - 1.F. stage
1 it 1INSGT - Reflex stage
1 " 1D8GT - Diode detector, A.V.C.

audio amplifier output
stage and modulator

DIMENSIONS AND WEIGHT

Height Width Denth Weight

Pack Unit, not including
webbing straps 13n 10" an 22 1b.13 oz.

SCHEDULE OF EQUIPMENT (Supplied)
One Military Set type FS9A conmprising:

(a) Trensmitter-receiver unit type J6563 in aluminium
carryling case

b) Low Tension and High Tension batteries

¢) One working set of valves

d) One instruction bock

e) Eight aluminium aerlal sectlons

f) One Bowden flexible cable

g) One rubber umbrella to fit over bottom aerlal sectlon

ADDITIONAL EQUIPMENT REQUIRED TO COMPLETE STATION

Eh; One hand mierophone
i) Qne pair low resistance headphones

PHOTOGRAPH ;
1471 - Protection f}d removed.
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MILITARY SET TYPE FS9B
AW.A. TNSTALLATION TYPE JB6564

GENERAL PURPOSE AND MILITARY APPLICATION

The FS9B 1s a light weight portable transmitter-
recelver equlpment compactly assenbled within an aluninium
case, and fitted with webbing straps for ease of portability,
It 1s primarily intended for use under active service con-
ditions and has unlimited scope. It is admirably suitable
for inter-communication between forward units or between
forward units and battalion headquarters, between patrols
and pickets, or for artillery observation.

FEATURES AND FACILITIES

(13 R. T. operation only.

(11) Minimum valve types consistent with
efficient operation.

(iii; Australian made valves,

(iv) Extreme portability and ease of operation
under active service conditions.

(v) A press button switch is provided to allow
netting to bé carried out pernitting a
nunber of these equipments to operate as
& net on a specific frequency.

FREQUENCY RANGE

Tuning range of both transmitter and receiver is
from 8.3 to 9 Megacycles.

DISTANCE RANGE

The nature of country intervening the points of com-
munication is an important factor to which due consideration
must be given when operating low power apparatus. However,
& conservative rating for communication between two FS9B
military sets is 3 to 4 nmiles,

Under certain conditions, it will be highly desirable
to limit the transmission range, particularly whére inter-
ception of messages by the enemy is possible, and such limi-
tation is acconplished by removing aerial sections. It is
reconmended that the smallest number of serial sections suf-
ficlent to establish communication, be enployed at 2ll times,

ANTENNA
==

A collapsible aluminium aerial consisting of eight
9" tubular sections, fits into a recessed socket at the top
¥
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of the transmitter-receiver case. When not in use the neriel
sectlons are carried inside the 1lid by oezns of a ¢ciip,

POWER_RATING

The output from the power amplifier is Approximately
.3 of a watt.

SOURCE OF POWER SUPPLY

Dry batteries contsined within a specinl conpartment

of the unit, supply both low tension and high tension voltages,

The battery complement is ss follows:
1 Evefeady Q288 - nigh tension battery
2 Eveready Q1 - low tension batteries
1 Eveready W9s - grid bilas battery

TECHNICAL DESCRIPTION

The equipnent consists of a pack unlt fitted with
webbing straps for transportation. As depicted in photograph
No. 1473, the unit contains transmitter-receiver in the upper
portion, and batteries in the lower portion., A hinged door
covering the battery compartment also provides access to
valves, which are mounted harizontally,

(2) Transmitter: The transmitter employs a Radiotron 1L5G
valve as a paster osclllator, followed by
& further 1L5G as power anplifier. A general purpose
nDeter i1s included to facilitate tuning.

Two cords are fixed to the nain send-receive switch,
which pass over rubber rollers and through the unit to
protrude from the back of the case providing control
under active service conditions. A flexible cable upon
one end of which is mounted a small gear box, and at the
Other a small bakelite kmob, 1is provided for tuning pur-
poses. This cable is sufficiently long for the operator
to fasten to his belt, and enables the recelver tuning

to be varied in order to Compensate for any frequency
shift due to vibration.

(b) Receiver: The receiver is a superheterodyne of a con-
ventional design, enploying a Radiotron 1C7C
nlxer oscillator, followed by a standard I.F. circuit
using a 1KBEG. This in turn drives a 1K7¢ reflexed anpli-
fier, which also provides AT,C. The final valve is a
1K7 providing audio anplification,.

VALVE SUMMARY

#
(2) Transnitter: 1 Radiotron 1L5G - master oscillator
d: n 1L5G - power amplifier
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(b) Receiver: 1 Radiotron 1C7G - mixer oscillator
"

1 1K5G - I.F. amplifier

1 1 1K7G - reflex amplifier ani
AV.C,

1 L 1K7G - trlode audlo output

DIMENSIONS AND WEIGHT

Height Width Depth Weight

Pack unit not 1includ-
ing webbing straps 123 13" 9%" 26 1bs. 10 ozs,

SCHEDULE OF EQUIPMENT (Supplied)

One Military Set type FS9B conmprising:

(a) Traﬁsmitter—receiver pack set type J6564, in
aluminium carrying case.

(b) Low tension and high tenslon batterles.
(¢) One working set of wvalves.

(d) One Instruction Book.

(e) Eight aluminium aerial sections.

(f) One Bowden flexible cable,

(g) Two rubber umbrellas.

ADDITIONAL EQUIPMENT REQUIRED TO COMPLETE STATION

(h) One hand microphone.
(1) One pair low resistance headphones.

PHOTOGRAPH

1473.
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MILITARY SET TYPE FS9C.

A.W.A. INSTALLATION 1JI54565
3662

GENERAL PURPOSE AND MILITARY APPLICATION

The FS9C is an extremely light portable transmitter-
recelver installation compactly assembled as a unit fitted
with a metal rucksaclk framework,

The flexibility of the FS9C is such that 1t is
sultable for inter-communiecation between forward units, or
between forward units and battallon headquarters, between
patrols and picquets, or for artillery observation. Actually,
its scope is unlimited, being essentially a short range mili-
tary set for use under active service conditions.

FEATURES AND FACILITIES

[i; R/T operation only.
(11) Minipum valve types consistent with
efficient operation.
{iiig Australian-made valves.
(iv) Extreme portability and ease of operation
under active service conditions,
(v) Provision for pre-setting four frequencies
within the range.

FREQUENCY RANCE

Both transmitter and receiver cover the range
8.5 - 8.9 megacycles (35.29 - 35.05 metres) .

DISTANCE RANGE

The nature of country intervening the points of com-
munication is an important factor to which due consideration
must be gilven when operating low power apparatus. However,
a conservatlve rating for communication between two FS89C
military sets is 4 - 5 miles.

Under certain conditions it will be highly desirable
to limit the transmission range, particularly where inter-
ception of messages by the enemy is possible, and such limi-
tation is accomplished by removing aerial sections.

It is recommended that the smallest number of
aerial sections sufficient to establish communication with
a recip¥ocal station be employed at all times.

e

Ed
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ANTENNA

The antenna consists of eight aluminium tubular
sections each 2" long, which screw together and fit into a
recessed socket at the top of the transmitter-receiver case.
When not in use the aerial sections are carried 1inside the
1id by mezns of a clip.

POWER RATING

The output from the power amplifier 1s approxi-
mately .5 watt.

SOURCE._OF FOWER SUPPLY

Dry vatteries contazined within the special compart-
ment of the unit supply both low tension and high tension
voltages.

Three different battery complements are avallable,
depending on the life required.

Complement (a)

Cne Eveready PR8 1.4 V. dry battery
Two Eveready PR45 45 V. dry battery
One Eveready Q365 45 and 31.5 Volt blas battery

Complement {(b)

Ore Eveready Q18 1.4 V, light duty dry battery
Twvo Eveready PR45 45 V. drv battery
Or.e Eveready Q365 45 and 3.5 V. blas battery

Complenepnt (c)

Cne Eveready Q18 1.4 V., light duty dry battery
On2 Eveready Q371 90 V. light duty dry battery
One Eveready Q365 45 and 31.5 V. bias battery

TECHNICAL DESCRIPTION

The equipnent consists of a pack unit fitted with
leather streps, rucksack framcwork and sponge rubber padding
for ease of portability. As depilcted in photograph 1472,
the pack unit contains transmitter-rsceiver in the upper
portion, wilth a hinged docr immediately below providing
access to valves, which are wourted horizontally.

~

The battery compartment is located at the bottom,

whilst the vacant centre portion may be utllised to carry

o
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spare valves, headphones, microphones, remote control
cable, etc.

(a)

(b)

Transoitter: The transmitter employs two Radiotron

1D8GT valves connected in such a
zanner that the triode sections operate as a push-
puvll master oscillator, whilst the pentode sections
are triode connected in parallel, operating as a
power amplifier doubler.

Four small pre-set indicators may be fixed by means
of set screws to any frequency wilthin the range, so
that quick change can be accomplished by rotating
the knob control and allowing the dial pointer to
"click" into the appropriate pre-set freguency.

Provision is made for locking the dial.

A general purpose meter, with associated rotary
switch, allows high tension and low tension voltage
to be checked and facilitates tuning.

After all initial tuning adjustments have been made,
the FSSC may be operated under active service condi-
tions mercly by pressing a control button at the end
of the remote control cable. Operation is press to
talk, release to listen.

Receiver: The recelver is a superheterodyne of

conventional design employing a Radiotron
1£7GT as frequency converter, followed by an I.F.
circult employing a Radiotron 1N5GT; a Radiotron
1D8GT, second detector, A.V.C., audio amplifier and
output stage completes the receiver.

s VALVE SUMMARY

5

Transmitter:

2 Radiotron 1DBGT Push-pull triode, master oscil-
lator, parallel triode, power

amplifier doubler.

Recelver:

1 Radiotron 1A7GT - Mixer, oscillator
"

1 1NSGT - I.F. amplifier
1 u 1DBGT - Dicde detector, A.V.C., audio
amplifier and pentode audio

output.

e e b e A g AT
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DIMENSIONS AND WEIGHT

Helight Width Depth Weight
Pack unit, not
inecluding rucksack 14" 124 73n 26 1lbs. 7 ozs.
framework for battery con-
plement {ay

24 l1lbs. 13 ozs.
for battery con-
plement (b

22 1bs. 9 ozs.
for battery com-
plement (e}

SCHEDULE CF ECUIPMENT (Suoplied)

(a)
(b)

= =y D O

One Military Set type FFS59C comprising:-

Transmitter-receiver pack set type J6668 in
alumirium carrying case.

Low tension and high tension batteries
(complement as selected).

One working set of wvalves.

One instruction book.

Eight aluminium aerial sections.

One Bowden flexible cable fitted with "press
to talk" push button.

One leatheroid box to fit in battery compartment.
One leatheroid cover for "C" battery Type Q365.
Two rubber umbrellas to fit over bottom aerizal
section and socket end of Bowden cable.

ADDITIONAL EQUIPMENT REQUIRED TO COMPLETE STATION

¢

One pair low resistance headphones
One haond microphone

PHOTOGRAPHS

Numbers 1472 and 1474,
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MILITARY SET TYPE FS11

A.W.A. INSTALLATION TYPE J6702

GENERAL PURPOSE AND MILITARY APPLICATION

The FS11 military set 1s an extremely light portable
transmitter-receiver installation, assembled as a complete
unlt and carried within a canvas satchell.

It has been primarily develcoped for carrying within
fighter aircraft or bombers, to provide emergency communi-
cation should the main radio be damaged. In the event of
serious damage to a plane causing the crew to ball out, the
FS11 set, by reason of its extreme compactness and portabil-
ity may be carried by one of the crew and enployed upon
alighting to communicate any vital information. Similarly,
the FS11 ensures communication should a forced landing be
necessary in an isolated area, such landing causing damage
to the main radio equipment.

Further services requiring 2 compact portable trans-
mitter-receiver may conveniently enploy the FS11.

FEATURES AND FACILITIES

(i} W/T operation only (C/W telegraphy).

(11) Minimum valve types consistent with
efficient operation.

(iiig Australian made valves.

(iv) Simplicity of operation under active
service conditions.

(v; Extreme portability,

(vi) Shock absorbing sponge rubber-lined
canvas satchell for housing.

FREQUENCY RANGE

The transmltter is crystal controlled by means of a
precision A.T. cut low temperature coefficient quartz crystal
normally operating upon a frequency in the vicinity of 7 me/s.
The receiver, however, has a tuning range of 6,5 to 8.5 mc/s
(46.01 to 35.15 metres).

DISTANCE RANGE

No guaranteed range over which communication may be
carrled out with a FS1l set can be stipulated, but tests
have shown that when operating on a frequency in the vicinity
of 7 ®c/s a conservative rating is 100 to 200 miles. However,
due considerstion must be given to the type of aerial, fre-
quency employed, topography -of intervening country, season,
time of day, etc. #



ANTENNA

An aerilal, consisting of 30 feet of highly flexible
wire, connected by means of an insulator to 30 feet of
weighted shark line, 1s supplied.

By means of a lead welght affixed to this aerial,
the guy cord can be thrown over the limb of a tree, enabling
the aerial to be pulled up to its maximum height and as near
vertical as possible. The method of rigglng depends upon
local conditions and nothing can be laid dovn specifically,
except to state that the aerlal must be erected clear of
obstruction all along the length of wire to where it plugs
into the set. A rubber uibrella is attached to the aerial
plug which fits into the recessed socket at the top of the
unit to prevent the intrusion of water into the set itself.

POWER RATING

The unmodulated power output of the transmitter is
approximately 500 milllwatts into a quarter wave antenna.

SOURCES OF POWEER SUPPLY

The FS11 has been designed to operate from dry bat-.
teries and every effort has been made to reduce battery drain
to a minimum. The low tension voltage for the valve filamen:C
is supplied normally by two 3 volt torch batteries in paral-
lel and the high tension and grid bias supplies are obtained
from a special battery of fairly low capacity. This complé-
ment should last at least a fortnight when operated inter-
mittently each day.

These batteries are fitted inside the netal case it-
self and are readily accessible for renewing when run down.
For continuous cperation the life of the batteries is as
follows:

High tension battery - approximately 36 hours
Low tension battery - approximately 12 hours

When located in a more or less semi-permanent posit-
ion, heavy duty batteries or a wvibrator pack can be supplied,
the former mounting within a wooden battery box.

The filament current drain for both transmitter and
receiver is .48 amps (approximately).

High tension power requirements obtalned from the
special battery is 135 volts, the current being 17 m.a. for
the®transmitter and 18 m.a. for the recelver. Grid bilas
voltage of ‘6 wvolts negative polarity 1is alsoc supplied from
this special battery. -

#
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TECHNICAL DESCRIPTION

(a) Transmitter: A simple two valve erystal controlled

clrcult is used for the transmitter. The
componients are fltted to an aluminium front panel and sub-
chassis and thils assembly fits into the aluminium carrying
case. Two Radiotrons are employed as follows:

Crystal Oscillator, type 1KSG
Power Amplifier Doubler, type 1L5G

The crystal oscillator stage 1s fitted with a low
temperature coefficient quartz crystal which is correct to
frequency within 0.03% and over a temperature range of 10°
to 809 Centigrade.

The circuit 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 twice the
crystal freguency and is coupled directly to the aerial eir-
cuit, The aerial circuit is used for both transmitter and
recelver.

: A dual purpose meter is installed on the front panel
to read either filament voltage or power amplifier anode
current. The filament voltage is set always to 2 volts by

a rheostat on the front panel, and then the Power Amplifier
current 1s adjusted to its correct value by the transmitter
aerial tuning condenser.

(b) Receiver: A five valve reflex superheterodyne circuit

is used for reception and the components
are fitted to the same front panel and sub-chassis as used
for the transmitter section. The five Radiotron valves are
used as follows:

Frequency Changer eow LCTG
Intermediate Frequency Amplifier ... 1K5G
Reflexed Amplifier and Detector ... 1lK7G
Output Amplifier oo 1K7G
Beat Frequency Oscillator S Ly {

The selective circuits of the receiver cover the
range 6.5 to 8.5 mc/s (46.01 to 35.15 metres).

The intermediate frequency transformer coils have
variable iron dust cores and are shunted with fixed mica
tuning condensers. The assembly 1s extremely stable and
aftemy the circuits have been aligned at the factory to the
operating frequency, the adjustments will stay set over an
indefinite period. ;

-
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The first intermediate amplifier operates at 460 Ke/s
and drives the reflexed amplifier and detector. This valve
operates first at 460 Kc/s and then the signal is rectified
by one of the diode elements and the modulation frequencies
are amplified by the same valve by feeding them back into
the control grid via the volume control and suitable filters.
The audio frequencies are amplified again in the output wvalve
and are heard in the handset receiver. The reflexed ampli-
fier also provides automatic volume control voltage by recti-
fying some of the signal in another of 1ts diode elements.

The overall sensitivity of the receiver to a standard
signal is always better than 5 microvolts per metre for 5
milliwatts output in the receiver handset. This level in the
earplece 1s very loud and is more than ample for a commercial
circuit.

A Radiotron 1C7C valve operates as beat frequency os-
cillator to enable the reception of C.W. Signals.

The maximum undistorted power output is approximately
30 milliwatts.

VALVE SUMMARY

All valves employed are of the Radiotron type, manu-
factured in Australia, thus ensuring continuity of supplies.

Transmitter 1 type 1K5G - Crystal oscillator
' i i " 1L5G - Power Amplifier

Receiver ;| " 1C7G - Frequency Changer
1 " 1K5G - Intermediate Frequency Amplifier
1 " 1K7G - Reflexing amplifier, detector
and A.V.C.
1 " 1K7G - Triode connected output
amplifier
i % " 1C7G - Beat frequeney oscillator.

DIMENSIONS AND WEIGHT

Length Height Depth Weight

Transmitter-receiver

unit complete (not

including canvas sat-

chell) 11n 10%u  gin 202 1bs.

Canvas Satchell,
rubbe$ lined 12n 114n  1ov 8% 1lbs.
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11. GSCHEDULE OF EQUIPMENT (Supplied)

One Military Set type FS1l, comprising:-
(a) Radio telephone unit type J8702
(b) Rubber lined carrying satchell, type 4933A4
(¢) 1 pair high resistance headphones
(d) 1 hand manipulating key type R3050
(e) Batteries, comprising:

2 Eveready 1547 cells
1l Evercady Q208 high tension block

(f) Aerial equipment as follows:-
1 30 ft. aerial wire
1 Insulator
1l 30 ft. guy cord
1 Aerial plug
1l Counterpoilse wire
(g) 1 working set of valves
(h) 1 crystal ground to appropriate frequency

(1) 1 Instruction Boock No. 5702R

12, PHOTOGRAPH
Number 1455,




Verp

BrA®?




