AUSTRALIAN
TELECOMMUNICATION
W




Has Supplied
Wireless Equipment to ..

Australian Navy, Army and Air Force

Royal Navy

United States Navy, Army and Air Force
Netherlands East Indies Army and Air Force
Australian Governments

New Zealand Government. and Services

Governments of India, Africa, Malaya. Burma, Borneo. and Pacific Island
Territories

Department of Civil Aviation

Australian Airways Companies

Merchant Navies of many countries

National and Commercial Broadeasting Stations in Australia,
New Zealand, Papua and Fiji

Government Boards and Utilities
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% 43,000,000

— That was the value of the defence equipment produced by A.W. A, tor
the Allied Nations.

Over 20.000 wireless telegraph and wireless telephone transmitters were
manufactured by A.W. A, for the Services, as well as over 70,000 aircraft

navigational instruments,

Not only did A.W. A. manufacture a greater variety of apparatus for the
Allied Forces. but its output of equipment was larger than that of any

other Wireless organisation in Australia.

The fact that A.W.A. equipment is used by Governments, the Allied
Services and Administrations, and organisations throughout Australia and

the Pacific is fitting testimony to its efficiency.

The enormous variety of types of equipment manufactured demonstrates
the advanced stage the Australian wireless industry has attained and the
part it has played in the War and international communications. The
prestige of A.W. A. in the design and manufacture of high grade wireless

equipment was never higher.

With the resumption of peacetime production. A.W. A. scientists, designers
and engineers are busy with many new projects in the field of wireless
development. Never at any stage of its history — years in which it
pioneered and enriched Australia with epoch-making wireless developments
— has A.W.A. been so favourably placed to enter the new era of

Electronics.

ELESS (A’SlA) LTD.
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NO SLIDE : : y Y, AMAZINGLY
NO FRICTION ’ ) \ SMOOTH. ..
: P . i PERMANENTLY

NO NOISE & _ B iint

Iaitiative — Resoutcelulness — Cooperation
o advance the mierests
ol the industiy

DOUBLY PROTECTED
-ﬁqa:’nﬁt Noiie. ..

Together with the famous 5-Finger “"Knee-Action™ Silent
Element Contact and the many other features of standard
IRC Type C Controls, the new Type CS unit offers an
addivional noise climinating feature in the Silent Spiral
Connector. This exclusive IRC development provides con-
tinuous electrical connection between centre terminal and
volume adjustment arm, Shiding metal-to-metal contact,
the most common cause of control noise, is eliminated.
Thus you have double assurance of remarkably smooth
acting controls that are quiet and STAY quiet

Wn. J. McLELLAN : CO.

Sole Agents
for Australia;

BRADBURY HOUSE, 55 YORK S§T. SYONEY » PHONE BW2385




Coil with hair-
springs fitted,
approximately
double actual
size.
And she certainly needs it for the job
of fitting hair springs to University
meters—the heart of all University
test equipment—is a vitally import-
ant one.

Such work is only one of a number of
delicate operations involved in the
manufacture of University instru-
ments and typifies the many unseen
but extremely important processes
that assure your permanent satis-
faction when you specify "Univer-
sity.” '

T'he name to trust in
Radio and Electrical
Test Equipment.

DISTRIBUTORS :
N.S.W. : All leading Distributors
Queensland : Homecralts : |. B. Chandler Pty. Lid.:
A. E. Harrold

Victoria : Vealls Electrical & Radio Pty. Lid.: Hart-
leys Ltd.: Replacement Parts Pty. Lid.;
Victorian Agent. |. H. Magrath Piy. Lid.

Sth. Aust, : Radio Wholesalers Lid.; Gerard & Good-
man Lid.

W. Aust. : Atkins (W.A.) Lid.

Tasmania : W. & G. Genders Pty. Lid.

New Zealand : Allum Elecirical Company Lid.

RADIO EQUIPMENT PTY. LTD.

375 KENT STREET. SYDNEY, N.SW.
Telephones : M6391-2.  Telegrams : "Raquip,” Sydney

Miss Smith

has a steady

hand....

University meters inclide volt-
meters, ammeters, milliamelers,
micro-nmmeters, ele.  Sizen 27,
=, 4* and 57,

(990980 |

IS
'? =)

Hniversity Supertenter ia  an
ecxtremely  verantile Valve and
Tester  fealuring an
extraordinary valve and conden-

Clreuil

sor roller test chart,

A new “University” five band
wncillitor for the alignment of
all types of radio receivers.

Fully illustrated literature available upon request.

Mniversity M.V.A.
Maltimeter (bench or portable)
giving ecomplete AC/DC mens-
arements together with output
meter runges.

ull-purpose

“Univernity™ Universal Speaker
nnd Outpul Metera make set
testing quick and ensy, No
power caonneetions required. fust
pluog in to any type apeaker
socket,

“Lf'mavernily™ Hacthing Resist-
anee Tester is mueh sought
after by maintensoce  elec-
triciane, and in typical of Uni.
verpity's  industrisl test gear,

i8/163
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AUSTRALIAN MILITARY FORces
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VICTOHIA BARRACTS
MLLADURNME SOV

16 MNovember, 19uL,
Drar Rip,

It to denired to express appreciation of the
gpacial effort made recently Ly your employess to deliver
on the acheduled dated, a quantity of Wireleas Sets No, 103,
Mk.III. Wwhilset the efforta of the whole of the radio indust-
ry to supply the equipment needed by the Services deserve
commendation, the special case of the wWireless Set No,l00
Justif'iens particular reference.

The Commander-in-Chief has recently omphasized
publliely the need for ronawed efforts in support of the
activitien of our fighting troopns in forthcoming campalgna,
and the supply of equipment at the proper time wan of the
utmost importance, in view of the taske before un,

The employeesa concerned are Lo be congratulated
on the satiafactory outcome of thelir eflorts,

Yours falthrully,

J&bﬁj‘g

(L.E, BEAVIS) Major-general,
G L !‘ a Ordngnce

The:wanaging Director,
Mepors. Radlo Corporation Pty, Lua,.,
Grant Street,

SOUTH MELBOURNE.

Proudly we played our part by the manufacture of
such vital equipment as FM and AM Communication
Receivers, Aircraft Transmitters and Receivers, Field
Transmitters and Receivers, Naval Two-way Communi-
cation Equipment, Radar Equipment, RaySonde
Meteorological Equipment, Piezo Electric Crystals,
Vibrators. Now in production—Domestic Radio, Car
Radio, Phono-radic and Electronic devices of all
descriptions.

RADIO CORPORATION PTY. LTD.
Division of Electronic Industries Ltd.
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. Warner,
ting Director,
stronis Induatrles Limited,
130 Oraat Strest,
N } . C. 4. vIo

Daar Slr,

*he Director of Procuresmant Asaires ta axpresa
appraciation for the eb-oparstlon peacalved from you and
thoe personnel of your organization in supplying Fadia
equipment for tha United Staten Army.

In partiealar, the performance of the ATH
hes beon cutstanding and contributed dlreatly to
suscass of the recent oparations in tha Philippine Ialands

Please convey ny personal thanks to thoss res wntible
far the planning, engineering amnd [abrlcating of Lhaas
oquipmoata,

For tha Direator of PFrocureseats
Vary Ltruly yours,

@

r. E .
A, Colewml, Bipml Cofgwny,
Chial, Slgral Drasen

Proudly we piayed our part . . . Astor supplied com-
munication eguipment for every branch of the Services
on every fighting front . . . . the Australian Military
Forces, Royal Australlan Air Force, and Royal Aus-
tralian Navy, the United States Army and United
States Navy, the Netherlands East Indies Forces and
Froe French Forces.

RADIO CORPORATION PTY. LTD.
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HOTPOINT ALL-ELECTRIC KITCHEN fram fTull.page colour advertisement in WOMEN'S WEEKLY

When the boom comes, sure it will be casy to sell any- To keep the famous name before post-war customers
body's steck. In the first rush, price, quality, guaran- a new series of colour advertisements in top journals
tees, they won't count as long as you've appliances 0 5 now being released to stimulate a lively interest in
sell.  NICE BUSINESS. you'll think, NO LOOKING i hen planning—the hub of major appliance selling
BACK NOW. Until one day, you might be getting These advertisements will do much to develop poten

more calls from dissatisfied customers than for new
f
sales and the boom will rebound. That's the picture ::';:‘;""“' or Hotpoint traders when the last shot

at Its worst, but it can happen—has happened before.
You can side-step these dangers with Hotpoint mer- Each advertisement of the new series gives sugges
chandise. Traditional Hotpeint quality, highest in tions for a kitehen layout of appliances, cabinets and
the past, will outstay competitors tomorrow. If you're cupboards. When the time comes, brochures and other
aiming at major appliance business after the war, you'll promotional sales aids will be avallable for all Het-
te In the fleld for years to come If you sell Hotpoint. point dealers 1o use In their sales drives

E LECT R I § R R YA RT S

AUSTRALIAN GENERAL ELECTRIC PROPRIETARY LIMITED

Sydney, iiewcastie, Lismore, Melbourne, Brisbane, Townsville, Rockhampron, Adelaide, Hobart, Launceston
WA, Ageni: Atkins (W.A) Lid.
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During the recent war very heavy demands were made upon all types of
electrical apparatus, especially in regard to communications, and the fractiona!
percentage of failures under such stringent conditions was an eloquent tribute
to good workmanship.

Incidentally, in almost every piece of Lhis communication and radio equipment
there was some component bearing the Ducon name. This has been a matter

of some pride to the men and women who laboured to produce them.

CONDENSER PTY LTD

13 BOUKKE 5T, WATERLOG
N..‘i.\‘lu"




PRI,

A TYPF FOR FVERY SOCKET OF FVERY RAD/O

PHILIFPS ELECTRICAL INDUSTRIES OF AUSTRALIA PTY. LTD,.
Sydney — Melbourmne - Adelaide - Perth —_ Brisbhane

INCANDESCENT AND FLUORESCENT LAMPS; LIGHTING EQUIPMENT AND FITTINGS; RADIO RECEIVING AND
TRANSMITTING VALVES; RADIOPLAYERS; RADIO TRANSMITTERS:; SOUND SYSTEMS; MEDICAL AND INDUSTRIAL
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“His MasfersVoice _
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uring the war the “His Master’s

Voice * Radio Factory was

entrusted with the c[esign and
production of higHy specialised Radar
equipment, vital to the defence of Australia.
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This equipment was supplied
to the Australian and American Fighting
Services and to the British Navy.

To these necessities of war,
“His Master’'s Voice” devoted the whole
of its resources.

In peace, as in war, this famous
trademark will continue to symbolise the
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473 WAR PROJECTS!

KRIESLER typical adaptability is again proven by its
ability to use its initiative in developing so many varying
major War projects.

Transmitter No. 123 MRSN.340 e Waterproof Reception Set No. 7 MRSN.2665 e 1000 Wa
Transmitter 722 RAAF. 176921 @ 5D/611—Box Adaptor ACS.3249, 384373, YA.1620 @ TA/1588
Machine Gunsight ACS,3211, 4115 @ Navy Emergency Lamp 52162 @ Clear View Screen and Filt
40186, 16444, MH2/1180N, 12136, 12107, 2348 ® G5C/1002 Interference Suppressor Box FSC.65¢
YA 1200 @ Mosquito Aircraft Junction Box ‘A’ FSC.9334, FSC.12886, FSC.18486, FSC.18946, FSC.200
Mosquito Aireraft Junction Box ‘B’ FSC, 9633, FSC12888, FSC.14618, F'SC.18027, FSC.20077T @ Mosqui
Ajreraft Junction Box ‘C' FSC.9336, FSC.12887, FSC.20080, FSC.18960, FSC.18480, FSC.146
® Mosquite Alreraft Junction Box ‘D' FSC.3855, FSC.12889, FSC.14622, FSC.184F1, FSC.189¢
FSC.20079 @ Mosquito Aireraft Junction Box ‘E' 3884, FSC.12008, FSC.20071, FSC.18480, FSC.200(
FSC.14629 & Mosquito Aireraft Junction Box ‘F' 3863, FSC.12999, FSC 14630, FSC.19413, FSC.2001
FSC.20073 @ Mosquito Aircraft Junction Box ‘J' 3872, FSC.12908, FSC.14631, FSC.18349, F'SC. 188
FBC.20066 @ Mosquite Alreraft Junction Hox ‘I’ FSC.12024, FSC.14628, FSC.18350, FSC.189(
FEC. 20072 @ 98N7T85A Invertor Junction Box—Loran FSC35079, FEC.20028 e 5C/883 Fuse B
4115 @ GAHC/BR6—8B-way Fuse Box 4291 @ 6A/1200—-12RS Resistance Units 4115 @ 681/1386 171
Resistance Units 4115 @ 6A/1386 17RS Resistance Units YA 1877 @ G5D/2051 Resistance Unit 146
® G35C/1775 Resistance & Rectifier Unit YA 1449, YL.3198, YA 3816, YA 1968 e 5C/9Z Socket
3-way Dural 7340, YA.1640 @ 5C/859 Ground Starter Sockel 7349, YA 3072 e 5C/892 Socket Ty
‘F' 7340 @ 50/599 Sockel 7442, 304610 e 5C/591 Socket 7442 @ 5C/457 Socket 7442 @ G5C/958 7-w
Dural Socket YL.2784 @ 3C/856 Socket YA 1354 e G5C/501 Tail Lamp Socket 12441 o G5C/9
3-way Brass Socket YA.1726, YA 2011 @ 5C/936 Switch Type ‘B’ 7349 @ G6D/148 Immersion Switi
7340, YA 1308, YA 4340 @ G5HC/896 Magnetic Switch 72485, 72486 e 5C/897 Magnetic Relay 7349
50/372 Identification Switch 7442, YA 4318 e G5D/608 Jettison Switeh YA 4233, YA 2468

G50/930 Switch YA 2345 e G5C/844 Bomb Firing Switch YA.1400 @ 5C/1968 Switch Box 73
e G5C/71616 Accumulator Cut Out Switch 14647/08, 14636/58 @ 5C/884 Link End 7340, YA 4352

e e

.«..and so many more that space does not permit publi-
cation. KRIESLER War Effort is only surpassed by its
Post War Effort!




KRIESLER is justly proud of its War Effort and here
listed below is PROOF of the outstanding amount of
vital equipment made for the Services.

793 Lamp Type ‘B’ 7349 @ G5C/558 Downward Lamp 12441 @ G5C/557 Downward Lamp 12441
G5C/1553 Warning Lamp 12441, YA.4302 @ G50/1069 Warning Light YA 4272 e G6285 Warning
p YA2672 e Life Saving Raft Lamp EOE/IW TRANS-CDI1262-44 @ G5C/890 Plugs Type ‘F*
72620-1 ® G5C/540 Push Button 14617 ® G5C/598 Plugs 304610 @ G5C/898 Push Bulton Switches
WA 1451, YA2011 @ GG6A/715 Fuel Traps FSC31608 e G5C/516 Terminal Block FSC.31214 e
GHC/868 Terminal Block 14667, YA 4059 e G5C/1302 Windscreen Wiper 12441 o G5C/2125 Under-
parriage Indicator 12441 @ J176 Oxygen Service Valve 12713/98 @ G5C/13205 Type ‘AB' Suppressor
Box YA 2807, FSC.18313 @ G5C/1614 Suppressor Box FSC.18424, 17319 e G5C/870 Suppressor
Box 72352 @ G5C/876 Suppressor Box YA.1624, YA.1960 @ Type 253 Suppressor Units MRSN.2939
83911/5 Hex. Bolts & 83911/4 Hex, Bolts YA 3639 e 31.853220 Screws YA 3467 e 83860 Ferrules
WAJ706 @ SS5.3447 Ferrules YA 4131, YA 3967 @ 88866/4A Ferrules YA.2883 e APCS/40 Ferrules
NA2781 @ SS2590/4, /5, /7 Bolts YA 3195 @ 14F 3982 Bolls YA 3713 e 3F5129 Special Stud YA 3684
Radar Video Filters MRSN.2994 @ Radar Strobe MRSN.2983 @ Radar Scope MRSN.208] @ H.P.
Telephone MRSN.2840 e Freddie Phone MRSN.2024 @ Radar AW, Mk. V Modulators MESN 2815
Radar YI0DB/500066 Pre-Amplifiers MRSN.2726 e Tropic Proofed Resistors MRSN. 2440,
MRSN, 2330 @ Radar Pre-Amplifiers MRSN.2611 @ Fuses MRSN.2325 e 6 Valve Dual Wave A.C.
Mantel Receivers A M.E.N. 2464/1463. 27419, RW.27547, RW.27644, Junction Box *“A" RW.27708,
RW27820, RW.26465, R.W.26843, 32544 e “B” RW.27712, RW.26367, R.W.26447, 26952, 26611l e
" RW.26727, 26722, 26729, R, W.,32559, 32747 e “C” RW.26727, 26722, 26729, RW.32559, 32747 @ “D"
RW.27505 e “E” RW.27712, RW32777, RW.26717 e “F” RW.27616, R.W.27582 e “J” RW. 26435,
26735, 32522 @ “L” RW.2776, RW. 26223 @ RW. 26521, G5C/1002 Suppressor Box RW.27752, RW.27659,
RW26203, RW.26554, RW.26321, YSL 824, RW.28473, RW.28636 # RW.32633. G5C/1614 Suppressor
Box RW 27419, RW . 27547, RW.27844, RW. 26521, RW. 32504, RW.32633,

LEADERSHIP is earned and forged in the fires of War...
today that same Leadership is seen most positively in
the KRIESLER SEALED RADIOS....truly the Radios of
the Future NOW!

|
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DURING THE WAR
THEY ROLLED OFF
THE KINGSLEY LINE

Contributing to the vital Communication
. Centres of the Air Services

THE KINGSLEY PRODUCTION LINE IS NOW OPERATING
AND GATHERING MOMENTUM FOR PEACETIME PRODUCTS

mcsu:r muno 5
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EQUIPMENT

Manufactured by

SWALES & SWANN

ENQUIRIES: Technical, Manufacturers and Wholesale, 2 Coates Lane, City, Cent. 4773
Trade Sales Division: c/o A. S. Radio Parts, 157 Elizabeth Street, City, MU 4018

Melbourne Wholesale Distributors:

Australian General Electric Pty. Ltd., 555 Bourke Street, City. Lawrence & Hanson Electrical Pty. Ltd., 1772 Willlam St., City.
Hartleys Ltd., 270 Flinders Street, City. Replacements Parts Pty. Ltd,, 618 Elizabeth Street, CTity
Momecrafts Pty. Ltd., 200 Lonsdale Street, City. Vealls Electrical & Radio Pty. Ltd., 490 Eilizabeth Street, City.
Howard Electrical & Radio Pty. Ltd.,, Vere Street, Richmend. Warburton Franki (Meib.) Ltd., 380 Bourke Street, City.




The pre-war reputation enjoyed by
Eclipse for radio assemblies of
supreme quality and precision
caused us to turn, willingly and not
without pride, to 100% war-produ
tion right up to V.P day. Hayl
done all that every fighting §
in the South-West Pacific
" Eclipse has already turgy
experience to peaceting

best.

o wweo 3 ot Thadadlam Was. OB 10408



These two famous brands are coming off
the lines in an ever-increasing flow. The
four and five valve mantels (A.C. and
vibrator types) are already well-establish-
ed in public favour, and a full range from
consoles to portables will be with the_
trade in a very short time. A franchise
for Eclipse Radio is your passport to
Good Business. s




Let’'s Work Together

It’s not wise to think that all Ceramic Insulators are equivalent in quality. From
the selection of materials through the processes of mixing, extrusion or stamping;
on through the kiln to final inspection, the production of first quality Ceramic
requires experience, skill, modern plant, plus the *knowhow” that comes from
persistent research, Whatever you are planning in the electrical or electronic field,

we believe our specialised knowledge will be helpful. Let's work together.

Porcelain, Steatite and Refractory Products

Made by Sold by
NILCROM PORCELAINS NILCROM ELECTRICAL SALES
(AUST.) PTY. LTD. (AUST.) PTY. LTD.
Northcote 45 Bourke St. 26 Market St.
Victoria Melbourne Sydney

DISTRIBUTORS EVERYWHERE

2. NILSEN

INDUSTRIAL GROUP




“WE, THE SOLDIERS IN THE FIRING LINE, GIVE THANKS
TO YOU SOLDIERS ON THE PRODUCTION LINE FOR THE

SINEWS OF WAR THAT MAKE VICTORY POSSIBLE.”
GENERAL MacARTHUR,

New Guinea, Xmas 1942.

This quotation is from a cable sent by General MacArthur to
S.T.C’s associate company The International Standard Electric

Corporation.







FIRST

TO MANUFACTURE IN AUSTRALIA
THESE HIGHLY IMPORTANT CONTRIBUTIONS
TO AUSTRALIA'S WAR EFFORT!

The need was urgent. The ditficulties to be overcome were immense. Australia from
its own resources had to procure electronic valves for radar equipment, intricate
units for electronic anti-aircraft gun control equipment and metal rectifiers for
the Fighting Services and essential industries. None of these had been previously
made in Australia but S.T.C’s technical and manufacturing resources and experience
gained in pre-war precision manufacture enabled the company to develop and pro-
duce this vitally essential equipment.




Aerinl loading coil (right) and aerial
tuning variometer (left) of the S.T.C.
200 kifowatt radio transmitter at the
Reyal Austratian Naval Station, Bel-
connen, Canberra. The aerial loading
coil & over 15 feet hipgh.

THESE HELPED

e

ONE OF THE MOST

S5.T.C. Height Indicators gavsz pilots
of Torpedo Bombers visual warning
when too high or too low to releasne
their torpedoes. Many squadrons of
R.A.A.F. Torpedo Bombers were
equipped with this apparatus.

TO MAKE

WAR EFFORT

OUTSTANDING

CONTRIBUTIONS OF AUSTRALIA’S

TELECOMMUNICATION

INDUSTRY

Standand Ilphones and (ables Pry. Lid

SYDNEY, LISMORE, MELBOURNE. WELLINGTON, N.Z.

ook = et AR . WA

5.T.C. type A.T.20.500 watt transportable radio
transmitter designed and manufactured for the
R.A.A.F. Production of these equipments which
were supplied in largt numbers was one of the
Company’'s outstanding achievements.

5. T.C. type “L'' field

telephone which
| the Company produced in thousands for
the fighting forces of Australia.

E.T.C. equ'pped many mobile radio stations
for the U.S. Army. This close-up view of
one shows a High Frequency Radio Receiver
and part of the control equipment,

§.T.C. manufactured much carrier telephone eqQuipment which played a highly

important part in the nation’s telecommunications throughout the war.
shows the assembling and wiring of

Frequency Equipment.

Picture

S.T.C. Carrier Telephone and Voict



‘The War Effort of
A.S. RADIO PARTS

Consistent in the main of a tireless effort to keep vita! supplies

of replacements up to Melbourne's Radio Servicemen — thus

implementing the Government’s policy of maintaining all

civilian radio seis in operation to perform war’s mesi vital
function of keeping the people informed.

IN PEACE AS IN WAR

“WHOLESALE ONLY — AND PROUD OF IT”

“MELBOURNE'S WHOLESALE HOUSE™

A.S. RADIO PARTS

157 ELIZABETH STREET

Write for a copy of our New Catalogue
‘Phones : A. SWANN, MU 4018 H. McCUBBIN, Cent. 1671







TELE-COMMUNICATION SYSTEMS

EFORE the war TASMA built highly efficient tele-communication equipment used
by the N.S.W. and Victorian Police, Brisbane Electricity Supply, Victoria State
Electricity Commission and other public utilities.

During the war, systems and equipment designed and built by TASMA were used by
the R.N., RAN, USN.,, AMF, RAAF, and RNZAF. The verdict of every arm
of all Services was, and is, that we hit new “highs” in effective efliciency and first
quality-production of ultra high frequency equipment.

The war taught industry and the community generally that tele-communications are
here, not only to stay, but to develop a highly important utility. The war taught
TASMA that certain new ideas and principles, as applied by us during the national
emergency, could give us leadership in the peacetime field.

That is why TASMA is now resuming the production of tele-communication systems.
We see a progressively expanding market amongst police departments, electricity
undertakings, ambulance services, taxi cab companies, forestry services and in a dozen-
and-one other directions.

We have the experience, the knowledge, the plant, the
equipment and the technicians to place TASMA as far
ahead in the field of tele-communications as they already
are in domestic radio receiver production. And—we're

(/“4772@ TELE.COMMUNICATION S YSTEMS

Send your enguiries lo:

THOM & SMITH PTY. LTD., 919 BOTANY ROAD, MASCOT

BRANCH OFFICES:
403 Bourke Street, MELBOURNE

62 Eagle Street, BRISBANE

DISTRIBUTORS:
NORTH QUEENSLAND: Dalgety & Co. Ltd,, Townsville, Dalgety & Co. Ltd,,
Rockhampton

WESTERN AUSTRALIA: Vox-Adeon Radios Ltd., Perth
SOUTH AUSTRALIA: O. J. Nilsen & Co. Ltd,, Adelaide
TASMANIA: Electronic Supplies, Hobart




| VICTORY

ts made up of a lot
’ ' play a subsidiary part. Nevertheless, In
Of /zttle tﬁ‘nqs the making of those contributions, In the
development of radio and sound equip-

ment, direction finders and a score of other
special war requirements, Philips have dis-

THE first excitements of vietory have died covered and applied new principles, new

away. Already the war is receding into S eMclencies and new conceptions which, In
the background of our thoughts . but — their peacetime role, will place Philips pro-
Jot us not forget that many of the little ducts even further in advance than they
things which contributed to the colossal were when the struggle for Victory began.

achievement of victory actually grow In

! . |
significance with the passing of the years ! | . " ‘]
| /|
In the gigantic sum total of the United I ’ | I
Nations’ war effort the contributions of . ' ' ‘

Philips Engineers, scientists and crafts- Philips Electrical Industries of Australia Pty. Ltd.
men, though great in themselves, could but Sydney — Melbourne — Adelaide — Perth — Brishane

INCANDESCENT AND FLUCRESCENT LAMPS; LIGHTING SQUIPMENT AND FITTINGS; RADIO RECEIVING AND TRANSMITTING VALVES, RADIOPLAYERS
RADIO TRANSMITIERS; SOUND SYSTEMS: . MEDICAL AND INDUSTRIAL X.RAY AND ELECTRO-MEDICAL EQUIPMENT; INDUSTRIAL AND MEDICAL
INFRA.RED APPARATUS: ELECTRONIC DEVICES: RADIO ACCESSORIES; ELECTRICAL MEASURING INSTRUMENTS: METAL PRESSINGS AND STAMPINGS
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WARBURTON FRANKI (Melb) LTD.

380 BOURKE ST. MELBOURNE, C.1. PHONE MU 6355 (8 Lines)
Also Sydmey and Brisbane



Just stop to think for a moment of the amazing
use of dry cell batteries during the war!

For instance, Eveready produced no less than
47 million dry cells of all types during the entire
war period. And these cells were utilised in the
production of 61 different types of batteries, many
of which were previously unknown in Australia.
The operation of the following Army equipment
was dependent upon the continuous supply of bat-
teries.

Walkie Talkie (Paratroop equipment); Handy
Talkie (S.C.R. 536 A and B); Transmitter Receiver
Model 108, (Semi-portable equipment) Transmit-
ter Receiver Portable Model 208—used for wireless
telegraphic communication for general purposes in
Island Campaigns; Transmitter Receiver ATRAA;
Tone Oscillators; Wave Meters; Torpedo Pistols;

Mine Detectors; Aerial Mines; Sea Mines; Tele-
phone Switchboards and Field Telephones, includ-
ing a light-weight 10 line portable Switchboard,
Map Reading Lamps and Torches were also used
in Defence operations and were equipped with
Eveready batteries,

Eveready batteries assisted in the use of Radar.
Battery operated test eguipment was frequently
used.

This is, of course, only part of the full story . ..
It does not tell of the production headaches that
had to be overcome—and were overcome. It does
not tell of the priceless experience gained which is
now being put to commercial use, but it does give
you some idea of the tremendous war job Eveready
did—and of the wvaluable contribution Eveready
made to final victory.

TRADE - MARK

BATTERIES
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I;I(; achievement in the

S]\IA';IJ component field

Tecnico componznts occupied an honaured place in Australia’s
pre.war Radlo industry. Dwuring hostilities cogineers associated
the name Tecnico particularly with Bendix, as makers of awviation
starters, generators, l4.cylindzr magnetes, feathering-pumps, etc.
Whilst feeling justifiable pride in such achievements, post-war
emphasis spotlights Tecnico's small precision radio components,
Having played a worthy war rale, such components are now in
voluminous production for civilian needs.

The experience aained war time production is reflected in even
highzr standards of quality and performance.

INustrated:— TECNICO Condeénsers and TECNICO Wave Change
Switches.

ecnico ..

— LmnED S
mcorporaied in Nm Scum Wnus

CARRINGTON ROAD
MARRICKVILLE, N.S.W.

L g S




JUST RELEASED...

== ==

— __

ﬁiﬂfl :.I- “mmw:wwiﬂfﬂ”"”"

Features the revolutionary PROBE.
GUN, housing an INFINITE
IMPEDANCE DETECTOR. Mini.
mum loading (less detuning) of

circuit under test. Ultra-modern,

balanced bridge circuit, highly degen.
erative. Range-switching by feedback
control. No zero resetting necessary

when range.changing. Serves also as
High Resistance Megohmmeter.

® RANGES: 1.5-0-1.5, 0-5, 25, 150 Volts D.C.
0-1.5, 5, 25, 150 Volts A.C.
0.5-2000 Megohms (35 Meg:
ohms mid-scale)

A N EW ® INPUT RESISTANCE: 35 Megohms on all
D.C. ranges
@ INPUT IMPEDANCE: 0.25 Megohms at RF

® NEGLIGIBLE FREQUENCY ERROR EVEN
AT THE HIGHER RADIO-FREQUENCIES.

GEO.H.SAMPLE.& SON

280 Castlereagh Street, 17 -19 Anthony Street,
SYDNEY, N.S.W * MELBOURNE, VIC.
Phone: .. .. MA 6281 Phone: . . . .. FJ 4138
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| AERIALS DUNNY

These . . . and many more! The
Aegis organisation were direct
contractors to all arms of the
Australian Forces and, in all, 152
Defence and Ministry of Munitions
projects were undertaken and
successfully completed —a fitting
prelude to peacetime radio engin-
eering.

AND THE NEW ORDER’

First in the field is the Aegis “Little Companion”

Kit Assembly, i 1 ! "
which Is creating new markets all over Australia.
Ask your Aegis representative for full details.

ANUFACTURING CO. PTY. LTD.
208 Little Lonsdale St., Melbourne, Vic.

streamlined to modern needs

with which is affiliated
J. HL MAGRATH & CO.
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Only an organisation such as A.W.A.,
backed by unlimited resources and opers-
ting Radio-Electric Works with 467,000

. feet and occupying 13 acres, staffed by

— “-.
scientists, designers and experienced en-
wt s, rould facture such & superb
receiver as the Radiola.

AUSTRALIA’S NATIONAL WIRELESS ORGANISATION



Far Reachingll)evelopments R TR

Week by week news is being released of far-reaching inventions and developments in
electronies arising out of wartime research activity. New fields of research in radar, in
ultra high frequency communication, in television, and other applications of electronics

to industry and the home will have a marked effect on our lives.

If the past be an indication of the future, we need go back no further than the aftermath
of World War I. Then there followed in rapid succession the inception of broadcasting,
the development of overseas short wave broadcasting, long distance marine communi-
cation, beam wireless and overseas telephony—to mention but a few of the many epoch-

making achievements pioneered in Australia by A.W.A.

Never has the Company been so favourably placed to enter the new era of electronics as
today. During the war its large staff of scientists, designers and engineers has been
engaged in applying its technical knowledge and experience in electronics to the develop-
" ment of radio equipment for the Allied Forces. Research is regarded by A.W.A. as a

guarantee of continued progress.

The post-war Radiola will gain immeasurably by the increased technical skill of A.W.A.
scientists and engineers developed in war-time production. It will be a superb instrument
of Radio entertainment, worthy of the famous trade mark of Radiola, renowned through-
out the Commonwealth.

In the future the Radiola Distributor franchise will be more

valuable than ever.

@RADIOLA

AUSTRALIA'S FINEST BROADCAST RECEIVER

Radiols dimributors can be sssured that
e wcisatist, designecs and engineers of
AW.A. sre watching for new materials,
pew processes, and pew techniques that
will keep A.W.A. ahead in the progressive

develep of el MﬁNU

Y

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED



FOREWORD

O particular originality is claimed for the idea of

telling the story of “Australian Telecommunica-

tions at War” in these pages—the job done by the
Australian Radio and Electrical Industries in further-
ing the National War Effort was so meritorious that
somebody just had to do it, and it was merely a logic-
al conclusion that the publishers of Australia’s oldest
Radio and Elecirical trade newspaper should under-
take that job.

Similarly, little originality can be claimed for much
oj the information presented in these pages—most
of it has appeared, or will appear at some time, in
the records of the Services and Government Depart-
ments, or exists in the individual files of those firms
that contributed so much to the total effort—what we
have done is to sift out the facts and collate them so
that the achievement may be viewed as a whole and
in its proper perspective.

The net result has surprised even those of us who
were rather closely connected with the production
and operational aspects of the war effort—once again,
it was a case of being unable to see the forest for the
trees—and we feel that our readers will share the
same respect for the magnitude and successful con-
summation of the task which was undertaken by an
industry that had no experience or precedent to guide
it in the technique of wartime production.

The next few pages present the official view on
“austraiian Telecommunications at War”, and the
mass of information following tells its own story—we
need say no more, other than to express our sincere
appreciation for the universal co-operation which has
made this publication possible.

THE EDITORS.

SEE LAST PAGE FOR DETAILED CONTENTS TABLE |




Dear Sir,

operations

As Minister for Munitions during the period of the
of the Radio and Signals Supplies Directorate, I would

1ike to state that the contribution made by the Radio Industry to
the nation's war effort was not only of outstanding importance

in the Commonwealth's defence, but represented an outstanding
technological triumph for Australian manufacture.

Although a well-established Radio Industry existed in

Australia before the war, by far the greatest bulk of its production
of necessity consisted of domestic radio receivers, with factory,
plant and facilities designed to meet those reguirements, and

not the demands of total war.

The story of how the Industry, in co~-operation with the

Radio and Signals Supplies Directorate, was transformed to meet
the new conditions represents an inspiring chapter in the history
of Australia's home front activities.

The magnitude of this accomplishment can be realised

when it is considered that not only was the gross output of the
Industry as a whole greatly increased, but at the same time the
number and diversity of its items of manufacture were at least
trebled, a majority of them being articles never previously made in

Australia.

An example of the tremendous technical advances wade

by the Industry over these years was the development of Radar
equipment manufacture. Although the first practical tests in
Radar, the most versatile weapon produced by the war, were carried
out overseas as late as 1938, its highly technical processes were
being undertaken in Australia by 1942, and during the years that
followed Australian Radar equipment proved its worth in every
Pacific battle area.

The potentialities of radio are only now even being

foreseen, So that the Industry stands to-day on the threshold of
what may well prove to be illimitable expansion. It is plain
from the experience of the war years that whatever radio's future
applications are, Australia will be able to keep well in the
forefront of its development.

Yours faithfully,

(xoruan Makin)

The Editor, -
Radio & Electrical Retailer,

146 Foveaux Street,
SYDNEY, N.S.W.

MINISTER FOR MUNITIONS.

=



2(17,000,000 Worth

of Basic Telecommunications Equipment

The following statement from the Hon. Norman J. Makin, Minister for Muni-
tions, covers Lhe activities of the Munitions’ Directorate of Radio & Signals Sup-
plies from June, 1942 to October, 1945, and provides a first-class indication of the
volume of production which may be credited to the Australian Telecommunica-
tions Industry.

I'mpressive as the figures are, however, they are still only an indication—the
{otal achievement is even more impressive—as they refer largely to the production
o] basic equipment items during the last three years of the war and do not in-
clude the considerable production effected earlier under Contracts Board ar-
rangements and the concurreni manufacture of accessory and related items
(such as batteries and generating sets) which was regulated by the Directorate of

Supply and the Ordnance Production Directorate, Information concerning the
activities of these agencies will be found elsewhere in this publication.

RADAR, Radio, and Signal equipment valued at

£16,806,004 was manufactured in Australia be-
tween June, 1042, and October, 1945, and delivered to
the Australian and Allied Armed Services.

Of this amount, which was produced under the
direction of the Radio and Signals Supplies Directorate
of the Munitions Department, Radar equipment ac-
counted for material to the value of £2,190,019, Radio
equipment £9,410,614 and Signals equipment £5,296,391.

So far as signals equipment was concerned, prac-
tically no field wireless or field telephone equipment
had been manufactured in Australia before the war,
and Australian industry was now faced with the neces-
sity for hurriedly changing over to production stand-
ards of the guality, performance and reliability laid
down by British industry.

The first practical tests in Radar, the most versatile
weapon produced by the War, had been made in
England and America only as late as 1938, and its
highly specialised technical processes were still in the
early stages of experiment at the outbreak of hos-
tilities. Prior to January, 1642, only experimental
ftems of radar equipment had been produced in this
country.

To meet the growing demand from all branches of
the Armed Forces for every type of communication
equipment, the Munitions Depariment created the
Directorate of Radio and Signal Supplies in June.
1942, and vested in it the responsibility for directing
all future production along these lines.

Concentrating its efforts upon building up manufac-
turing capacity, and upon oblaining the maximum
output from established units, over the first three
months of the Directorate’s existence the output of the
industry averaged £330,000 per month.

Increasing demands from the Services indicated
that production approximating £6,000,000 annually
would be reguired, and by November, 1943, this rate

was achieved, production for that month representing
in value £517,000.

While this increased productivity represented a not-
able achievement, probably the most important aspect
was the technological development which had taken
place in order to make these figures possible.

Radio, Radar and Signals equipment manufactured
in Australia proved of outstanding merit in the South
West Pacific area, and was regarded as being more
suitable to the conditions prevailing in that sphere
than material produced in any part of the world.

A big factor in establishing the high gquality of the
Australian product was the research work carried out
by the Munitions Supply Laboratories and by private
bodies, whereby certain processes were incorporated in
the manufacture of equipment, protecting it against
the ravages of the atmospheric and mycological con-
ditions experienced in tropical and sub-tropical areas

Some idea of the scale upon which equipment was
manufactured following rationalisation of the indus-
try can be obtained from the fact that fleld cable
delivered to the Services aggregated a total length of
216.000 miles, or nearly the distance from the earth Lo
the moon.

Over 100,000 telephone units were delivered, as well
as 200,000 steel poles, and nearly 9,000 switchboards,

More than 12,000 radio transmitters, 9,000 radio
receivers, and nearly 19,000 transmitter-receivers were
also delivered,

Although it was not until well on in 1942 that pro-
duction of Radar equipment got really under way,
Australin manufactured practically every type of air-
borne, shipborne, and ground-operated Radar units,
ranging from 100 lbs. sets to assemblies of several tons.

Altogether 2,076 items of Services’ Radar equipment
and 9,085 items of general Radar test equipment were
manufactured over the period.




Navy’s Tribute

As received from the
Secretary, Dept. of the Navoy

DURING the recent conflict tele-communications have been de-

veloped to a very high degree of efficiency, particularly in the
three Services, due mainly to the general mechanisation and rapidly
changing methods of modern warfare, and the consequent demand
for speedy and flexible communleation systems.

Radio communications have played a major role in the Royal
Australian Navy, both at sea and on shore, during the recent war
years, and have helped in no small measure to enable the success-
ful actions to be carried through in various theatres by our ships,
as well as in the saving of many lives at sea. The air protection
of any Naval force also requires efficlent communication between
ships and aircraft.

It may be said that every action fought at sea and every land-
ing made on shore by seaborne forces depended for its ultimate
success to a great extent on the efficiency of the communications.

Radar equipment also played a very important part in all of
these operations, in giving warning of approaching enemy aircraft
and surface craft, and as a navigational aid. A large number of
these sets, as well as many types of radio equipment used by the
three Services, were developed and manufactured in Australia ana
proved most efficient and reliable.

In the South West Pacific Area tropical conditions were met
with which were far more severe than any experienced befare, and
the normally designed equipment was found to be unsuitable in
some places. This necessitated special research into this particular
disability and a more rigorous manufacturing technigue for tropic-
al radio equipment. That these demands were admirably met on
behalf of the Allied Services, speaks volumes for the untiring efforts
of the Radio and Electrical industry in Australia, and particularly
for the skill of the men and women associated with the production
of this highly specialised equipment.

The Department of the Navy therefore desires to pay a high
tribute to the Radio and Electrical Industry of Australla for its =
skill in producing, under most difficult wartime conditions, Mfrst -
rate equipment for use by the Naval Forces of Australia and her
Allies. Experience during the recent war shows that the Industry
has the capacity for providing the equipment required by the
Fighting Forces, and it is essential in the years to come that every
effort be made to keep abreast of the latest technique In all classes
of radio equipment.

pre 1““ “:’J .
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As recewed from the

\ A Secretary, Dept. of the Army

lN these days of mechanised warfare where rapid, positive com-

munication is more vitally important than ever before, the de-
mand has been created for a fast, flexible and mobile communication
system, and radio is the main method of communication that will
mect these requirements.

The failure of but one link in the chain of communications in
the field may adversely affect an operation and cause the loss of
many lives. However, during the recent conflict, Australian-made
Signal equipment has amply justified the reliance placed upon it
by the Armed Services. '

A glance backwards over the past war years shows an accom-
plishment of production of Telecommunication equipment of con-
siderable magnitude by the Radio and Electrical Industry of Aus-
tralia; in fact, equipment to the value of more than £10 million was
made for the Australian Army alone.

The demand by the Services in the South Wesl Pacific Area for
equipment that would withstand the rigours of the tropical climate
and continue to operate under adverse conditions was fully met
by the equipment produced by the Australian Industry, and the in-
formation and technigue gained during manufacture of all types
of components has been not only of considerable value to Austra-
lia, but also to overseas authorities who have acknowledged the
great assistance to them in meeting similar problems.

This accomplishment was made possible by the skill and effort
of men and women who have been associated with the industry for
a number of years, together with that of hundreds of others who

“'i\ have joined the staffs of the various firms since the outbreak of war.
e, e ™ Full and grateful recognition of their skill and spirit of loyalty
" g must be given to all concerned in maintaining a fine record which

has brought distinction to the whole industry.

/ While paying tribute to this excellent effort, it is considered
} that there is still a need for continued interest and co-operation by
= maes manufacturers with the Services in order to keep up-to-date with
Army reguirements in telecommunication equipments, and for
facilities for the production of Army equipments to be ready in case
ol a future National emergency.




Air’s Tribute &

Oswald F. Mingay, Esq.,
Mingay Publishing Coy.,
146 Foveaux Street,
SYDNEY, N.S.W.

Dear Sir,

I am indeed most grateful for this
opportunity to thank the Australian Radio Industry
for the magnificent part it has played during
the war.

2. This war has been largely an electronic
war, in which the employment of Radar and
Telecommunications has been one of the main
factors which contributed to victory by the
United Nations over the enemy.

3. That the R.A.A.F. has been able to make
large-scale use of Radar and Telecommunication
equipment against the enemy is due to the
untiring efforts of the Australian Radio Industry
in designing and manufacturing, against time,
high-grade radio equipment, which has proved its
worth in the field. In some cases, Australian
Radar and Telecommunication equipment has been
acknowledged to be the best in the world, an
achievement of which the Australian Radio TIndustry
and, indeed, all Australians should be

justly proud.

(s J R
i

Air Vice-Marshal,

o .

CHIEF OF THE AIR STAFF. -




Figuratively speaking, the initial onset of war in 1939, caught
the telecommunications industry “with its pants down", not only
in Australia, but in all Allied countries. The Australian industry

had less training than any other for war production

and it speaks volumes for its adaptability and tenacity of purpose
that it was able not only to overcome this disability, but also to

Summarising

]

£

to such an extent that, in less than six years, it produced
-spectalised Service equipment comservatively estimated
a total value of £40,000,000

The Value of Industry’s Achievement

In the preceding pages there is presented what
ml:hthaumndme“oﬂdalrhv"olnumtna‘lw
effort in the production of telecommunications equip-
ment, and a heartening view it is—when the respon-
sible Minister of the Federal Government and spokes-
men for the three Armed Services come forward and,
in almost identical terms, unreservedly pralse the
work of an Industry, that Industry s justifiably entitied
to consider that it has “earned its salt”,

However eulogistic as are the commendations ex-
pressed by the Government and Services, they only
tenputortbanory—rererﬂnc.uthey do, largely
wmeruﬂuntbummthewnumofthe
Industry’s achievement. Even the figures quoted on
pnnu,lmwednutheym.donotrnnymr-mh
upect.umeydﬂlwtmsdbwm:onlyamumol
telecommunication production—that section under the
control of one Directorate of the Ministry of Munitions.

To obtain a complete picture, it is necessary also
to include the not inconsiderable production under con-
trol of the Department of Supply and Development
mdmmmmwymmm'n
Department as co-ordinating contractor during the
period prior to the advent of Munitions control; the
Mproducﬁonofan:maryequlpmmtomnhedhy
the Munitions Directorate of Ordnance Production;
and the continued production of “Contracts” items
such as batteries and electrical apparatus—when
mmmmmm.uu:mdmunma
£40,000,000 15 a conservative valuation of the equip-
ment produced by the Industry during the war.

wmmmmmdtyofthhmhlmmmt
uummwmmmmum
Industry in pre-war days. As industries go, it stil
was In its swaddling clothes—there virtually was no
serious production of any radio or related equipment
prior to 1030, and several years after that elapsed
before production settled down to a rational basis.

Admittedly, the Industry grew fast, but even al its
mtmw&mﬂmmwnmmﬂ
du.m.nwmmnm,lndamlahthperunt.
was represented by domestic broadeast receivers.
The remaining 20 per cent. of production—a mere
£600,000 per annum—was made up of broadeasting and
nemmenareial saninment of various tvpes.

Compare this with the effort of the past six years,
when production, even after a slow start, averaged
over £6,000,000 per annum, mostly made up of equip-
ment produced to standards far in advance of even
the best commercial practice of pre-war years—it
requires no great feat of mental arithmetic to reach
the conclusion that, at its peak, the Industry pro-
duced more precision equipment per month than it
did in any complete pre-war year,

The achievement of this volume of production be-
comes even more Impressive when one pauses to con-
sider the enormous difficulties that had to be sur-
mounted. Two factors alone—manpower and materials
—reached such proportions as to discourage all but
the stoutest hearts, and when one adds in the dif-
culties experienced, especlally in the early days, with
Services’ procurement procedures and the mastering
of new production techniques, it almost becomes a
matter of wonder that the Industry was able to pro-
duce anything at all, much less multiply its pre-war
figures many times.

Another factor which must not be neglected in any
endeavor to assess the overall contribution of Aus-
tralia’s Telecommunication Industry to the war effort
is the scope of Its activities—production during the
war years encompassed an almost bewlldering variety
of items, all related to “the transmission of intelligence
over a distance,” some of them of a precision and com-
plexity undreamed-of in pre-war years. This diversi-
fication of production, while meritorious In itself, as
yet another example of the adaptability of the In-
dustry, made the total achievement all the more re-
markable, as it meant that only in rare instances were
manufacturers able to gear up for anything remotely
approaching “mass production”—in the vast majority
of cases, production was of the “short run” variety,
while for some items the total requirement was so
small as to barely take it out of the “hand-made
sample” elass. In almost every case, however, a con-
siderable amount of preliminary research and de-
velopment was required, thus calling for an extremely
disproportionate amount of highly technical and
skilled manpower.

It will be of Interest at this stage to examlae the
total production figures of the Industry and see how
the figure of £40,000,000 was made up.




Commencing with the figure of almost £17,000,000
quoted by the Hon. Norman Makin, we find that this
is almost entirely made up of basic equipment items—
radar, radio, and telephone—produced under control
of the Munitions Directorate of Radio and Signal Sup-
plies during the period from July, 1942, until mid-1945.
A considerable amount of equipment was still in pro-
duction at that time, and although many cancellations
were effected after V-P Day, it would be safe to put the
total value of DRSS production down at a round
figure of £20,000,000.

Concurrently with this production, the Ordnance
Production Directorate of the Ministry of Munitions
was supervising the manufacture of electrical general-
ing sets and alternators, switchgear, wires and cables,
and a considerable number of ancillary items required
for association with the equipment produced under
DRSS control and, while no detailed figures are avail-
‘able, an examination of the items and quantities de-
livered places the value of this equipment at some-
where around the £5,000,000 mark.

But this is not all of the story—until the end of 1944,
all dry batteries and accumulators, of which vast quan-
titles were used, were produced entirely under Con-
tracts Board arrangements, and while no figures are
available for accumulator production (due to the dif-
ficulty of segregating ‘‘vehicle” and “signal” types), a
reliable source places the total value of dry battery
production alone at over £1,000,000.

All of the figures given above refer largely to pro-
duction, during the last half of the war, of items
specifically designed to meet Service requirements, and
to complete the picture it is necessary, not only to
consider the production of Service items earlier, but
also the considerable purchases of “trade pattern”
items which were effected right through the war per-
iod. For obvious reasons, it is impossible to arrive at a
total valuation of all these items, but, as much of the
early production was in accordance with orders placed
by the Department of Supply and Development (now
Supply and Shipping), through its Contracts Boards,
and this was also the channel for many “trade pattern”
purchases, a useful indication of the value of this
business is provided by the fact that “Contracts” de-
liveries of electrical and wireless equipment during the
war years totalled over £9,000,000. Some of this may
overlap with deliveries credited to other sources, but
the amount of any overlap would be much more than
offset by direct Services' purchases under “Local Pur-
chase” arrangements, of which no record is available.

One other “production agency” remains to be taken
into consideration—the Postmaster-General's Depart-
ment, which, during the early war years, was the
official co-ordinating contractor for Services’ pur-
chases of telecommunications equipment, and later car-
ried on as a major equipment contractor and supplier
of basic communications services. Much of the material
and equipment employed in satisfaction of these con-
tracts was supplied by industry at large, and while it
is not possible to obtain any reliable estimate of the
total value of goods and services supplied by and
through the P.M.G.'s Department, information avail-
able leads one to believe that the £5,000,000 balance
of our £40,000,000 total is credited to that agency.

An interesting cross-section of the production pro-
gram is given by a published statement from the
US. Army Services of Supply. This statement was
made before the Sydney BREIF Club in May, 1945,
and indicates that telecommunications equipment and

Nearly 600
Separate Organisations

Mobilised for Telecom’s Production

services totallin® some £13,000,000 in value were ob-
tained from A: tralian sources during the years 1942,
1943, and 1944. Of this total, approximately £10,000,800
was represented by equipment alone, made up as fol-
lows:—Radar, 11 per cent.; Radio, 26; Line, 13; Power,
11: Miscellaneous (cable, spares, ete.), 39 per cent. No
exactly comparable break-up is available regarding
Australian Service purchases, but it would appear that
the ratios are somewhat different from those set out
above, as it is known that of the £10,000,000 or 5o ex-
pended by the Australian Army on Australian-made
telecommunications equipment, about 50 per cent. was
spent on wireless and associated stores, with the bal-
ance split fairly evenly between line equipment and
radar and testing apparatus.

To produce this volume of equipment, the Industry
was mobilised and expanded to a remarkable degree,
particularly after the advent of the Munitions Produc-
tion Directorates. It is safe to say that there was not
a single organisation of any standing that did not par-
ticipate in the production programme to a greater or
lesser degree, and records available show that at one
time or another, there were nearly 600 separate firms
engaged in some aspects of telecommunications produc-
tion, either as contractors, sub-contractors, or sup-
pliers of specialised materials.

Exact quantitative figures for the total effort are
difficult to arrive at, but it is known that at least 50,000
radio transmitters and receivers were produced, Lo-
gether with about 10,000 generating sets. On the
line equipment side, field cable production reached a
total of at least a quarter of a million core-miles, and
for pole-line routes, about 200,000 sectional steel poles
were produced. Telephone and switchboard production
figures ran into many thousands, while a total of over
30,000 cable layers were placed into service. Visual sig-
nalling devices played an important part in all opera-
tions, and it will come as a surprise to many to learn
that over 34,000 signalling lamps were produced by
the Industry, which also played its part in the manu-
facture of about 1,500 searchlight projectors, ranging
up to 150 em. (5ft.) in diameter, many of them radar-
controlled by Australian-bullt apparatus. Finally, a
significant development took place in those sections
of the Industry devoted to test equipment, and at least
20,000 items of precision testing instruments were pro-
duced, together with many thousands of individual
meters, for the Services. Not content with this, many
organisations broke into new flelds and established
production of many aero, navigational and fire-control
instruments new to this country.

In producing this equipment, many lessons had to
be learned, both in administration and production,
and the successful culmination of this “home-front
battle” is an achlevement of which all concerned might
well be proud.
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LINK WITH INDUSTRY DURING
DEVELOPMENT AND PRODUCTION

The above chart shows, in broad outline, the relation-
ship beiween the various Service and Government
Departments responsible for production of telecom-
munications equipment during the war years. It is
not claimed that the chart is complete in every detail,
as the main object of its presentation is to provide a
general impression of the administrative background
to the Industry’s war effort, not to provide a complete
analysis of the Government and Services' structure.
Similarly, it should be borne in mind that the chart
has been drawn up along junctional lines, and, gen-
erally speaking, does not purport to show the relative
precedence or status of the agencies depicted.

Commencing at the top, we have the factors con-
trolling operational and administrative policy, with

= INDUSTRY -—=—

their erecutive linkage in the form oj the Defence
Committee. From this basis, control devolves on the
various responsible departments, wherein individual
policies are determined. Co-ordination of effort takes
place on the next level, where production potentials
are determined and related to operational require-
ments (G.H.Q. and Services’ Equipment Committees),
finance (the Board of Business Administration and |
Defence Division of the Treasury), materials supply, '
ete. At this level, priorities generally are determined, |
manpower allocated, and so on,

With all of these points resolved, action passes to
the responsible procurement and production direc-
torates and in due course is passed on to the agencies
acting as direct links with Industry.




O establish a functional background for much of
t.he information presented in later sections of this

publication, and to provide a more complete under-
standing of the machinery involved in the development
and procurement of Services' equipment, this article
provides a general review of the administrative struc-
ture of the Australian Services and outlines the basie
considerations governing the procedure employed.

Before proceed-
ing to examine the
general  structure
of the Services
and their relation-
ships with other
Government bodies
and Industry at
large, a few gen-
eral observations
are in order and,
as a starting point,
we cannot do bet-
ter than quote a
passage from the
Army letter of ap-
preciation  which
‘appears on page 36,

In this letter, Mr. F. R. Sinclair points out that “The
failure of but one link in the chain of communica-
tions in the fleld may adversely aflfect an operation
and cause the loss of many lives.” The italics are ours,
Human lives are at stake every time a piece of tele-
communications equipment is placed in operational
service by the Armed Forces.

This point, elementary in concept as it may seem,
sometimes appeared to escape the notice of those who
found occasion to take exception to the seemingly-
harsh and unrelenting demands of the authorities
responsible for the design and inspection of Services'
equipment.

Fortunately, such an attitude was not typical and it
is to the credit of Industry at large that the utmost
co-operation was readily forthcoming whenever a
problem seemed impossible to resolve or a special effort
was required. This co-operation was especially mani-
fest during the latter half of the war period, when
the advent of Inter-Service Standardisation Commit-
tees and increasingly-effective llaison machinery
brought Industry into consultation during the prepar-
ation of equipment specifications.

Reverting now to the Services' structure for the de-
velopment and procurement of telecommunications
equipment, it is rather important to point out that the
set-up in Australia differed from those in most other
Allied countries in that the three Services each main-
tained separate Branches for operations and equip-
ment. Thus, in the Royal Australian Navy, the opera-
tional aspects of Signals were the responsibility of the
Director of Signal Communications, while the Naval
Stores Branch was responsible for all provisioning ac-
tion. In the Army, sections of the General Stafl (the
MGRA and SO in C) were responsible for the opera-
tional application of Radar and Signals, respectively,
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and all equipment matters were the responsibllity of
the Master-General of the Ordnance, A similar set-
up was in force in the Royal Australian Alr Force,
where operational requirements were laid down by the
Air Staff and translated into terms of orders, ete., by
the Director of Telecommunications and Radar in
conjunction with the Equipment Branch. In all cases,
the purely production aspects only were handled by
the Ministry of Munitions or the Contracts Board.
The Australian set-up worked very well, particularly
after the advent of the Munitions’ Production Direc-
torates and the further ratlonalisation which was
brought about in 1943 by the eslablishment of an
Allied Services’ Signals Equipment Standardisation
Committee, com-
prised of repre-
sentatives of all
Allied Services
operating under
GHQ directives and
authorised to bring
into consultation
representatives of
the PMG’s Depl.,
Munitions and
CSIR. This Com-
mittee did sterl-
ing work and, in
addition to its pri-
mary function of
eliminating dupli-
cate production of
gimilar equipments performed a very valuable ser-
viee in supervising the preparation of a number of
Inter-Service Specifications covering testlng pro-
cedures, components and materials. In this later
phase of its activities, the Commitiee worked very
closely with the Standards Association of Australia,
and through this agency, liaison was established with
professional bodies such as the Institution of Radio
Engineers, as well as with Industry at large.

It may fairly be said that a considerable measure of
the success achieved in the production of Australian-
made telecommunications equipment was due to the
excellence of the liaison arrangements which were
maintained at all stages of development and manu-
facture.

The pattern for this effective lialson was established
fairly early during the war, with the creation by the
Council for Scientific & Industrial Research of a high
plane Radiophysics Advisory Board, on which the Ser-
vices were represented by senlor Staff officers, with
the object of eo-ordinating Radar research. Later,
when Radar entered the production stage, the ac-
tivities of this Board were supplemented by a lower-
plane technical committee on which the Services were
represented by those officers directly responsible for
the production and application of Radar equipment.

Similar arrangements were established by the Min-
istry of Munitions to cover all phases of production—
the high-plane liaison in this case being effected
through the Services’ Munlitions Committee which was
convened by the Director-General of Munitions and
comprised the senlor executive officers of the Ser-
vices. Here again, the work of this Commitiee was
supplemented by other Committees on the Directorate
level—notably from the telecommunication aspect, the
Radio & Signal Stores Production Sub-Commlittee,




which was convened by the Munitions Director of
Radio & Signal Supplies and attended by the respon-
sible Equipment Directors of the Services. Still other
Committees, usually known as Working Committees,
were organised in conjunction with each of the Ser-
vices to cover the development and progression of
individual projects.

One of the biggest strides forward in Service-Indus-
try relationships was made by CSIR early in 1943,
through its Scientific Liaison Bureau, when it con-
vened a conference of representatives of Service and
Government representatives with a view to formulating
plans for a concerted atiack on the probiem of tropical
deterioration. As a result of this conference, a party
of civilian secientists, under Service leadership, was
enabled to spend some time in operational areas in
New Guinean and on its return, published a Report
(“Report on the Condition of Service Material under
Tropical Conditions in New Guinea™) which did much
to convince Industry at large that “tropicalisation”
really was something to be regarded seriously.

Publication of this Report was followed up by the
establishment of six Inter-Service Commitiees which
functioned in co-operation with CSIR and the Stand-
ards Association of Australia and published a series
of Australian Inferim Specifications covering mater-
ials and packaging for use under humid tropical con-
ditions. In addition, CSIR, through the SLB, was able
to establish a Tropical Scientific Section which func-
tioned in operational areas under Service sponsorship
and provided facilities for continued “on the spot”
investigations by civilian scientists and engineers.

Services’ Procedure

The information given above presents a broad pic-
ture of the arrangements established in Australia for
Inter-Service and Industrial liaison in matters of
equipment development and production, and it now
will be of interest to have a closer look at the purely
Bervice aspects. For this, we are indebled to the De-
partments of Army and Air, who have made avail-
able official summaries of procedure, on which the
following material and the chart on page 43, is based.
The information from the Dept. of Air outlines a set-
up which is broadly applicable to all three Services
and is given first. The Army story is somewhat more
detailed and is read in conjunction with the chart.

In the RAAF, the need for any piece of signals equip-
ment is created when the Air Stafl defines an “opera-
tional requirement” in terms of the results to be
achieved. The Signals Staff translates this operation-
al requirement into a technical specification and for-
wards a submission to the Equipment Branch covering
such guestions as estimated cost, deliveries reguired
and, if appropriate, suggestions as to potential sources
of supply. On receipt of this submission, the Equip-
ment Branch obtains the necessary approval for the
expenditure involved—it is unnecessary to discuss the
mechanics of this, it being sufficient to say that they
vary according to the amount and the operational
urgency of the particular case—and places an official
order, usually through the Dept. of Air secretariat, on
the Ministry of Munitions for appropriate action by
the Directorate of Radio and Signals Supplies. The
Ministry of Munitions, having full knowledge of the
technical resources and existing commitments of every
manufacturer in the industry, then determines whal
particular manufacturer should receive the contract
and places an order accordingly.

During the currency of any contract, the RAAF tech-
nical officers were available to ensure that specifica-
tions were interpreted correctly, and to authorise de-
sign changes found necessary during the develop-
mental stages, having regard to the fact that under
the RAAF system of specifications, the final develop-
ment of a new equipment and the early production
stages were substantially concurrent. For contrac-
tual reasons these design changes were effected
through the Ministry of Munitions machinery.

In common with the other Services, RAAF officers
attended the meetings of the previously-mentioned
Munitions’ Radio & Signal Stores Production Sub-
Committee, which met at frequent intervals during the
war to review the progress of all contracts and to
adjust deliveries as between the different Services of
these items common to two or more of them.

The development of radar necessitated some de-
parture from the procedure outlined above, for
reasons which will readily be apparent, as since radar
introduced entirely new techniques, “operational re-
quirements” could be defined only with knowledge
of what was practicable at any stage in the develop-
ment of a rapidly expanding art. Moreover, there
was no established industry with experience to relieve
the Services of detailed developmental work, while the
need for secrecy created special problems of its own.
Consequently, in respect of radar equipment, the de-
velopment and design was largely carried out by the
Radio-Physiecs Laboratory of the Council for Scientific
and Industrial Research in close collaboration with
the operational and technical staffs of the Services.
With these differences, the procurement of RAAF
radar equipment was effected through the same or-
ganisation and procedure as signals equipment.

While this outline of RAAF equipment procurement
procedure applies broadly to the other Services, the
procedure followed by Army is a little more elaborate
in some respects and is examined in greater detail.

Reference first should be made to the accompanying
chart, which shows the division of responsibility be-
tween the Branches of the General Staff and the
Master-General of the Ordnance. Both are (or were,
during the war years) under the direct control of the
Commander-in-Chief, and both depended on the
Secretary, Dept. of Army, as the Minister's representa-
tive, for major contact with civilian agencies.

After delineation of overall policy by the C-in-C,
who also held appointments as Commander, Allied
Land Forces on General Headquarters, SWPA, and as
a member of the Defence Committee, the operational
aspects of equipment requirements were determined
by the appropriate General Staff advisers and co-or-
dinated by the General Stafl Specifications Commit-
tee into a formal statement of “User” requirements
known as the General Stafl Specification.

This statement included considerations of forward
policy, the priority to be accorded to the equipment
and the basic scale of issue, besides the operational
characteristics such as range, weight, method of trans-
port, ete., and was forwarded to the Master-General of
the Ordnance Branch for appropriate action.

The four Divisions of this Branch all shared re-
sponsibility for the equipment at some stage of its
career, but as an initial project, action passed im-
mediately to the Equipment Division, where the Direc-
tor of Signal & Radar Equipment assumed responsi-
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bility for interpretation of the General Staff Specifica-
tion with respect to development and production of
the equipment. This Directorate maintained close
laison with the “User" services and with the authori-
ties responsible for all detail aspects of development,
inspection, maintenance, etc., and so was in a position
to arrange for conversion of the GS Specification into
a detailed statement of production requirements.

At this stage the work is split up—details of the re-
gquirement are passed to the Design Division of MGO
Branch for preliminary consideration with respect to
preparation of a production specification; the recom-
mended Scale of Issue is notified to the Maintenance
Division (Chief Provision Officer) to permit the neces-
sary calculation of total quantities required, including
initial equipment, reserves and usage rates; and the
CPO is also given details to enable him to make finan-
cial arrangements and prepare developmental and
production orders for transmission to the Ministry of
Munitions through the Army Secretariat. The army
authorities responsible for Inspection and field main-
tenance also are advised and requested to submit
recommendations based on past experience for any
desirable features to be embodied in the new equip-
ment.

Following on this action and selection of a suitable
contractor by the Ministry of Munitions, a Project
Conference is called by the Army Director of Signal
& Radar Equipment and at the conference the attend-
ance usually comprises representatives of the “User”
arm or service; the Design, Inspection and Mainten-
ance Divisions of MGO Branch; the Production Direc-
torate of the Ministry of Munitions; and the nominated
manufacturer, under the chairmanship of the DS & RE.

At this conference, the requirement is considered
in detail, design policy is defined and opportunity
occurs for discussion of matters affecting develop-

ment and production. Further conferences may be
held after the manufacturer has had an opportunity
for further investigation of the project and, in any
case, a Working Commitlee usually is nominated to
provide immediate consideration of matters arising
during the pre-production stages.

In most instances, the actual development of Army
telecommunications equipment is carrled out by the
manufacturer, in close collaboration with Army De-
sign, which is in a position to give a detalled interpre-
tation of requirements, although any major departures
must be referred back to the DS & RE for decision.
Design Division also produces a draft working specl-
fication which, after consideration of the results ob-
tained from pilot or developmental models of the
equipment, eventually becomes the working Speci-
fication for Inspection purposes.

After consideration and approval of the pllot models
and sealing of the final speciflcation, the Design
Division link with Industry ceases and the Inspection
Division takes over as the sole Service avenue for
issue of instructions to the manufacturer, other than
those related purely to production priorities, quanti-
ties, ete., which are issued by the Munitions Board of
Area Management in accordance with arrangements
made by the appropriate Production Directorate of
the Ministry. In such matters, the instructions are
initiated within Army by the DS & RE after reference
to appropriate authorities.

After the advent of the GHQ Inter-Service Commit-
tee referred to previously, all projects were considered
by the Committee before development and production
was initiated by the Services and, wherever possible,
endeavours were made to standardise work along exist-
ing lines and thus eliminate any unnecessary de-
velopmental or production activity. This resulted In
considerable Infer-Service usage of a number of items
of equipment and production benefited appreciably.



Production Control and

by Oswald F. Mingay *

TELEOOMMUN‘ICA’I‘IDNB play just as important a
part in war as they do in peace. The everyday
public acceptance and importance of the telephone
and telegraph service which has grown during the
past 50 years and with acceleration over the last 25
years In Australia, passes almost unnoticed by the
“man in the street”, even by high ranking officials and
business men, until their own telephone goes out of
order or the telegram is unduly delayed.
1s it any wonder therefore that at the start of World
War II, the important part required of telecommuni-
cations in war was unapppreciated by oo many
people in high places?

But the picture at V.P. day (August, 1945) was tol-
ally different and that difference was largely achieved
gince “Pearl Harbour” in December, 1941. The rapld
advance of the Japaneses forces shook Australia
profoundly and overnight the pic-
ture began to change, so that at the
cessation of hostilities, the resulls
achieved in designing and manu-
facturing telecommunication equip-
ment in Australia for use of the
Allied Armed Forces in the South-
West Pacific Area were merilorious and earned the
expressed gratitude of the Government and the
varions Commanders, including the Americans who
experienced what even this sparsely-populated country
and its seven million people could really do.

Industrial

The procurement of this and other equipment, in
1041, was still in the hands of the Civil Contracts
Board as of peace time days. There existed no facili-
ties for appraising the productive capacity of the
whole industry, for assisting manufacturers in the
expansion of plant, obtaining of materials or elimina-
tion of “botilenecks” so common in war time produc-
tion. Manufacturers found it hard to meet the de-
mands of all the Services and considerable difficulty
was experienced in determining priority of produc-
tion or delivery. This state of affairs was intensified
with the arrival of the Americans early in 1942, and
the final effect was an even more serious congestion
in production which revealed in all its nakedness the
inefficiency of the system under which the Australian

authorities were then working.

The first untangling step was taken in January, 1842,
with the establishment of the office of “Controller of
Radar Production” at Ministry of Munitions with Lt.-
Col. 8. O. Jones (who had recently returned from ser-
vice with the ALF. Signals in Middle East) being ap-
pointed as that Controller. With his prewar experi-
ence as a radio engineer in the P.M.G's Department,
Colonel Jones organised industrial facilities and the
essential radar equipment production got under way.
Prior to this, several manufacturing concerns were

* Mansgciug Boiter, Mingny Publishing Co. Py, L,

Co-ordination of

Materials Procuremen

producing some communication equipment for
Army and Air Force and a little for the Navy,

It soon became apparent that all industrial facilities
would have to be co-ordinated, organised, encouraged
and assisted to produce the vast schedule of telecom
muniecation equipment required by all the Services, in
cluding the US Forces In the SWPA. Therefore
Colonel Jones, having made good progress in Radar
production, was asked to undertake the additions
responsibility of directing the production of all radio
and signal equipment required by the SWPA Forces
Along with his then Assistant Controller (Mr, W. J
Richards, of the Marconi Company), he organised the
Directorate of Radio and Signals Supplies within the
Ministry of Munitions structure and promptly set up
three specific Divisions, 1.e., Radar, Radio and Signals.

The Directorate as such, commenced functioning in
June, 1942, with a staff of about
33, but rapidly expanded until the
staff was about 100 persons. It was
first necessary to gather together
under the Directorate all the ou
standing contracts placed by
Commonwealth Contracts Board on
behalf of all the Forces, check these with what orders
or contracts the Industry held, get these organised
in their right perspective and then to survey the
productive capacity of the Industry's facilities avall-
able. It was immediately realised too, that the
demands from the Fighting Forces for this important
Telecommunications equipment was likely to be far
greater than existing facilities could produce and, In
fact, greater than previously visualised by the Services

Activities

Shortage of certain raw and processed materis
which hitherto had been imported, added to the prob
lem, necessitating the adaptation of local materis
This all called for a vast amount of development an
research work, both on the part of Industry and a
in many instances, the technological resources of suc
organisations as the Council for Scientific and Ind
trial Research, all of which were seriously overloade

One of the many things learned by Industry,
Forces and the Government was the absolute need
attention to forward planning. It was not fully a
preciated by the Services that from the moment th
thought of some new requirement, it would take up
two years to develop, design, produce and place it
the hands of the sallor, soldier or airman to use
“pperations”. That lesson has surely been learned.

Prior to “Pearl Harbour”, the prewar methods
the Commonwealth Public Service and Federal T
ury were trying to operate under a steadily growin
war pressure, in accordance with a procedure plann
in prewar days when Australia’s eventual commit
ment could scarcely be visualised. Each of the Ser
vices had to search out manufacturing facilities
develop and fabricate the prototype. Then tende




would be called and ultimately the Contracts Board
would allot the contract. From then on, the major
contractor was virtually “on his own” and his own
‘resources were in most cases insufficient to cope with
the multitudinous problems that arose every day.

Modern war does not permit such “time delays” nor
are costs the prime factor—as was learned almost too
late. In order to overcome these difficulties the
Director-General of Munitions (Mr. Essington Lewis
—managing director of Broken Hill Pty. Ltd.)
was clothed by Federal Cabinet with very wide powers
‘and his delegation of these powers through the Pro-
duction and Finance Directors, facilitated co-ordina-
‘tlon of industry which in turn produced astounding
results for a country already beset with other respon-
sibilities almost beyond its capacity.

Prior to the formation of DRSS, the production of
some telecommunication equipment was co-ordinated
by the PM.G.’s Engineering Branch, with the “official
procurement” channelled through the Department of
Supply’s Central Contracts Board, which functioned
‘with District Contracts Boards in each State. Al-
though each of the Services was represented on the
Central Contracts Board, the set-up was not adapted
for highly-specialised production, and as Service de-
mands rapldly grew and the complexity became more
involved, particularly as regards the efficient co-
ordination of industry, the bulk of the orders previ-
ously handled by Contracts were passed over to the
Ministry of Munitions’ Production Directorates, ex-
cept for requirements of existing commercial items
‘designated officially as “trade pattern items”, such
as dry batteries, accumulators and electrical gear.

Munitions Organisation and Procedure

As will be seen from the accompanying chart the
Ministry of Munitions functioned through a number
of speclalised Production Directorates, such as the
Directorate of Radio and Signal Supplies and the
Directorate of Ordnance Production, located in Mel-
bourne, working with the Boards of Area Management,
located in each State capital city. In each BAM (as
they became known, in this era of initial abbrevia-
tions), the various Production Directorates were rep-
resented by a similar state division, depending on the
quantity of work involved. In New South Wales,
where considerable quantities of telecommunication
equipment were produced, the BAM in Sydney had a
Radio and Signals Division under the control of the
N.S.W. Board (with Mr. Alan Fairhall as supervising
engineer), working in co-operation with the Produc-
tion Directorate of Radio and Signals in Melbourne.
It was the function of each State BAM to supervise
production, organise facilities, remove bottlenecks and
attend to the multitude of problems that beset the
individual manufacturer, large and small.

In Victoria, the BAM did not function in respect to
Radio and Signals as in Sydney, because of the pre-
sence in Melbourne of the Directorate staff which per-
formed the supervisory and co-ordinating functions
of the BAM,

The basic channel of communication between the
Service Departments and the Minlstry of Munitions
was through the respective Secretariats, where neces-
sary clerical records were kept and a watching brief
was maintained on behalf of the responsible Minister.
After passing through the Munitions Secretariat, the
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Responsibilities of the

Munitions Production Directorates
(Continued from page 45) ——————

incoming Order then went to the Directorate of Pro-
duetion Orders and Statistics, which processed it to the
appropriate Production Directorate for attention and
report as to which State and, generally, what contrac-
tor in that State, the “production order” should be
placed. The DPO & S then made out a “Production
Order Request” (POR) on the BAM in that State,
giving all possible details of the equipment required
by whom and when. The BAM in turn eventually
placed its “production order” on the contracting manu-
facturer and the BAM appropriate staff assumed re-
sponsibility for supervision of production. It was the
function of the BAM and the Directorate to do every-
thing possible so that the production could flow with
the least delay.

Co-operation with all other Governmenl depart-
ments and the various Services was a prime require-
ment. To gel results was not easy. The Directorate
of Materials Supply eame right into every production
picture because that Directorate had its problems too,
in trying to satisfy every demanding agency from a
“short supply” of almost every material item.

Trt;de and Customs;
Division of Import Procurement

The obtaining of materials from local sources was
one problem, but a far greater one was that of over-
seas materials and here is where the Customs Depart-
ment entered the picture, as the buying of overseas
materials and the shipping of same was no longer a
function of private enterprise. The Import section of
Customs became known as the Division of Import
Procurement, (DIP) which in fact became the one big
buyer for all Australia’s overseas reguirements, re-
gardless of source and items. In turn, it had (o deal
with foreign governments performing the very same
functions in their country.

As the war effort grew and Australia’s requirements
likewise grew, the DIP under Mr. Arthur Moore (of the
Customs Department) formed the Australian War
Supplies Procurement with Headquarters in Washing-
ton, D.C. Mr. L. MacGregor, of the Australian Trade
Commission in Canada, took charge of the AWSP in
North America. The need to work through the British
authorities located in Washington was enforced by the
Americans to secure uniformity and to organise British
Empire requirements as a whole,

The application of lend-lease made for considerable
“paper work” and also compelled complete justification
for every item and guantity to ensure that the war
purpose of the American Lend-Lease agreement was
strietly adhered to. The “end-use” of lend-lease items
had to be Tor “war purpose” and the Americans made
all requesting nations “justify” their demands even
to the extent of having independent checks and in-
vestigations made by Americans in the couniry re-

{juesting lend-lease. After all, we among the m
other countries were asking America, and later Can
ada, to supply us with materials, etc.,, that were in
short supply and in universal demand, so it was o
to be expected that every care should be taken in
allocations made.

As it was the writer's privilege to spend nine
months of 1943 in the U.S.A. on behalf of the Ra
& Signals Directorate, it is a pleasure to record t
assistance given by the U.S. and Canada to Australia’s
Telecommunications Industry’s effort, despite the then |
high priority of the European theatre of war.

To Great Britain also must go our appreciation o
her considerable help in telecommunication matters,
given freely, although she, too, was facing many diffi
culties with short supply of materials and also had
rely on American assistance.

Before concluding this review of the activities of
the production control and materials procurement
agencies involved in supervising and assisting the
Telecommunications Industry’s War Effort, it is timely
to give some information regarding the work of the
separate Divisions of the Munitions Directorate o
Radio & Signal Supplies.

MUNITIONS
Radar Division

This Division of DRSS commenced operations durin
February, 1942, and was the first section of the Direc
torate in action. Its work entailed co-ordination and
expansion of the production already initiated by the
PMG's Dept. and CSIR, together with the organisatio
of supplies of vital overseas components which were in
urgent. demand by all Services. The man immediatel
in charge of this activity was Mr. Dave Gray, whi
was loaned to the Directorate by the Electrical En
gineer’s Branch of the NSW Govt. Railways, and we
are indebted to Mr. Gray for the following notes con-
cerning the work done by the Radar Division of
DRSS:—

“Ome of the Directirate's first tasks was o organise the pro-
duetion of numerous specinl components and Cathods Ray and
Electron tubes required for Radar eguipments. Little more
than sample gquantitlies of many of these Items had at that
time reached Australia, and great efforts were called for on
such key components, as It was apparent that, while the Raudio
Industry would be able to produce, in n matter of months, a|
subsiantial quantity of Alr Warning, Alr-to-surface Vessel|
Coast Defence and suchllke Radar equipments, the amount of
such equipment that could actunlly be commissioned would be!
limited by a“ few speclal items, such as co-axial cable and
various special electron tubes.

“HBy an encrgetic combinatlon of local manufacture, the
development of locally produced substitutes, and purchases
from overseas, the Directorate managed to stock up a Muni-
tions Department Radar store, which became the Mecca of
Service Radar officers with urgent need for vital bits and
pleces, without which Radar stations could not ‘go on the air'
Many and lengthy were the verbal tug-o'-wars between
representatives of the three Services to see that the batches of
electron tubes or other treasured items went where, to quote
an A AF. stalwart, ‘they would kill the most Japs."

“As production began to get under way it was the Dircc-
torate's funetion to watch the trend of the Services' require-
ments for equipments and to take action to ses that the short-
ages of 1942 did not recur., It was a case of making the best
posslble estimate of what would be required In a year's time,
and then either taking steps to establish local manufacture or
initiating and following through procurement from overseas in
spite of the many difMiculties associated with the latter alter-




natlve, Sueh forward provisioning called for very vlose col-
Iaboration between the Service, Scientifie and Munitlons repre-
sentatives concerned, but it was amply demonstrated that only
by such means could the Services be kept supplied with the
Iatest and best equipment in a new and rapidly developing
field, such as Radar,

“In organising production within the Radlo Industry, the
Directorate was particularly fortunate in the energetic and
enthusiastic manner in which firms responded to the request
to venture into the new field of Radar.

“This review has dealt strictly with the production side, and
It hus not been possible te recount the Invaluable assistance
and collaboration that were provided to the Industry by bodies
such as the Radiophysics Laboratory of the C.8.LR. the Re-
pearch Laboratory and Workshops of the P.M.G.'s Department,
and the Services' technlieal and inspection branches."

Signals Division

To provide a complete differentiation between its
activities and those of the Radar and Radio Divisions
of DRSS, the Division handling Line and Fixed Signal
Service stores (telephone and related equipment) was
designated the “Signals Division,” although this term
s something of a misnomer as compared with the
usual interpretation of the word. However, the work
of the Division was none the less important, and
here we have some notes on its activities, by Mr. Vic
Magnusson, who took charge of the Division at its
inception in July, 1942. It is of interest to note that Mr.
Magnusson, as an engineer of the P.M.G.s Depart-
ment, handled much of the Services' production car-
ried out by that department during the early war
period. Tt is to this phase that he refers in his

opening remarks:—

“Al the outbreak of war it was logical for the Army and
Munitions Authorities to look to the P.M.G.'s Department for
their supplies of communication equipment. This department
had been able to meet peacetime requirements for commercial
type equipment and had within the organisation a section which
could be developed for the manufacture of standard Army
design equipment.

“Unfortunately, whilst the PF.M.G's Department officers
were possessed of the techmical abllity to carry out the work.
the organisation under which they were required to function
waus not adapted to meet wartime conditions, Furthermore,
the P.M.G.'s Department did not hiave the authority or organis-
ation to assess the productive capacity of Australia for com-
municatien equipment manufacture. Even if this factor was
known, they still lacked the authority to marshal such re-
sources. The general position became very serious wWhen the
Jupanese entered hostilities, and so the P.M.G.'s Department
took steps to shift responsibility to the rightful authorities,
f.e., the Department of Munitions. Therefore this work was
added to the Ordnance Production Direclorate early in 1942,
A short time after (July, 1942) the Directorate of Radlo & Signal
Bupplies was formed by Munitions, and the Signals Production
Division was established.

“This Division was given the responsibility of producing all
Army signalling equipment except the production of radlo and
radar and visual signalling apparatus. This involved the manu-
facture and supply of over 100 major projects, with an average
output of £160,000 of equipment per month. Pre-war, the stan-
durd PM.G. equipment was imported from overseas, but at
the outbreak of war, arrangements had to be made for Aus-
tralia to be Independent of overseas manufacture in the essen-
tial items of communication equipment. As a result, all com-
munication items to P.M.G. standard required by the Defence
Services were and are now manufactured in Australia.

“The supply of commercial equipment to the Defence Services
became of extreme importance when Australin and the adjacent
lalands became the base of Pacifie activities. Civil networks
ware then made use of by'the Services and extended to meet
their further requirements.

“The setting up of production lines was the most diffioult
task, and In many cases materials specified in Army drawlngs

were unknown in Australin. Furthermorve, equipment had to be
modified or treated to withstand tropic conditions. In many
instances substitute materials were used which proved better
than the materials spectfied.”

Radio Division

As mentioned earlier, the Radio Division of the
Directorate was formed in June, 1942, when the writer
(then a captain in Army Signals) was released by
Army to accept the post of Radio Production Manager
under Colonel Jones.

The need for (1) a quick appreciation of the radio
production facilities available and of those to be de-
veloped; (2) assembly within the Directorate of all
Service contracts outstanding with Industry; (3) a
staff capable of handling the work of this Division;
and (4) obtaining from the Services, including the
American Forces based in Australia, a rellable esti-
mate of, and definite orders for, their requirements,
and, what was more difficult to obtain, their forward
requirements in sufficient time to permit the acquisi-
tion of materials both local and overseas, the design,
development and ultimate fabrication, taxed the re-
sources, the patience, and the energy of all concerned
to almost breaking point.

Nevertheless, as both Mr. Gray and Mr. Magnusson
have said, the co-operation afTorded, despite the occa-
slonal setbacks, by Industry, the Services, and other
Governmental agencies, permitted radio equipments
to be produced and delivered in their tens ol
Lhousands.

In other sections of this publication, sufficient evi-
dence is presented to show the Radio Division of DRSS
played its part well. In January, 1943, I was senf to
America by Colonel Jones, chiefly to see why sufficient
quantities of required materials were not coming for-
ward and to investigate other problems with which
the Directorate was concerned. Returning in January,
1944, I found my Radio Division functioning well, and
in April of that year I asked to be released o return
to my home town, Sydney, and my own business.

One of the principal difficulties I experienced in the
Munitions set-up was the complete independence,
based on its original set-up, of the State Boards of
Area Management as distinet from the Central Pro-
duction Directorate in Melbourne. Particularly so was
this in regard to Sydney, where the BAM regarded
itself as in sole control of the position to the point of
almost disregarding the Radio & Signals Directorate
in Melpourne. That almost intolerable position made
it difficult for the Services who had to approach
Munitions through the Production Directorate in
Melbourne. The latter could only “recommend” to
the Sydney BAM any course of action and, because of
that lack of Directorate control, it was most difficult
to obtain the desired result.

Nevertheless, the Munitions set-up did achieve con-
siderable result, largely due to the co-operation of its
personnel and Industry, despite the “civil service”
resistance at high levels in the BAM. Industry
appreciates that too, as likewise Australia's Telecom-
munication Industry's co-operation and contribution
to this country’'s war effort is appreciated by all who
had the opportunity of looking at it and those who
used that equipment in “operations.”
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HILE every credil is due to the Telecommunica-

tions Industry of Australia for its achievements
in the development and production of equipment for
the Australinn and Allied Fighting Services, a publica-
tion of this character would be incomplete unless due
credit also were paid to the research and development
carried out by Government agencies. Generally speak-
Ing, this work was unspectacular and, in many of its
phases, unknown to the “man in the street;" but it
went on continuously and, in some respects, might
almost be said to have made pos-
sible—and in any case, simplified—
the production activity which was
the tangible contribution to the
National War Effort.

In addition to this activity on
research and development, some
Government agencies contributed
extensive production facilities and
were responsible not only for vital
parts of certain eguipments, but
also completely-fabricated assem-
blies. A complete list of the agencies responsible for this
assistance and co-operation with the Industrial War
Effort would read almost like a “Federal Guide,” and
It is only possible to mention those which played a
prominent part. Outstanding in their contributions
were the Council for Scientific & Industrial Research
and its various divisions, and the Postmaster-General's
Department; and it is proposed to deal witl: these at
some length later in this article, as these two organ-
isations played important parts in pure research, pro-
duction development, and manufacture, and. more-
over, performed valuable services as co-ordinating
anthorities of various phases of all these activities.

Before proceeding to do this, however, tribute must
be paid to the work of & number of other Government
agencies and public bodies whose activities while per-
haps not so spectacular, nevertheless were of con-
siderable importance in the total effort.

Of these, not the least important were the various
Universities, whose research facilities were always
freely avnlluble lo bot.h Industry and the Services, and
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Nerve-centre of the elec-
tronic activities of CSIR
—the NSL building in
Sydney University
grounds, which houses
the Radio-Physics Lab-
oratory.

investigation into problems brought about by tropical
aeterioration. Noteworthy in this respect also was the
work of the Munitions Supply Laboratories (estab-
lished under control of the Department of Munitions:,
while this agency also was responsible for the conduct
of many “acceptance” tests on components and
materials for use in Service equipment.

On the production side, mention must be made of
the quantities of petrol-electric generating and charg-
Ing sets fabricated in the workshops of the Melbourne
City Council, the Perth Department
of Public Works and the Victorian
Government Railways and, last,
but not least, the important con-
tribution to Radar production
made by the Chief Electrical En-
gineer's Branch of the New South
Wales Government Railways.

This last agency established a
special Radar Annexe, under con-
trol of Mr. J. G. Q. Worledge, and
it Is a matter of record that the
greater part of the aerial arrays, rotating cabin
gear and fire control equipment associated with
the Services Radar program was produced by
this annexe and its sub-contractors, High tribute
has been paid to the quality and speed of execution
of the work entrusted to this annexe, and this
writer can speak from personal experience of the
ready co-operation offered by Mr. Worledge and
his assistants when knotty problems required solution
—one example in particular, which demonstrates the
versatility of the team, being the successful production
of a photographic recording assembly for comparing
the results of Radar and Predictor tracking of air-
craft.

Much more could be told of the activities of these
and other Government agencies that played their part
in the development and production of telecommuni-
cations and related equipment, but space will not
permit, and we will now proceed to deal with the work
of the Council for Scientific and Industrial Research,
whose various operative divisions played such a major
part in the mobllisation of Australia’s scientific
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The CSIR provided the fighting Services with valu-
able help in many directions, particularly in the field
of telecommunications. Its laboratories had the
facilities and the trained staff necessary to investigate
problems thrown up when modern method of warfare
had to be applied In the Pacific Area

These laboratories came into existence [ollowing the
establishment of the Council by the Commonwealth
Government in 1926 to carry out scientific research
for the promotion of Australia's primary and secon-
dary Industries. The Sclence and Industry Research
Act, 1920-1945, defines the constitution and functions
of the Council, which consists of five members nomi-
nated by the Commonwealth Government (one of
whom is Chairman), the Chairman of six State Com-
mittees, and other members co-opted by reason of
their sclentific knowledge. The Commonwealth Gov-
ernment nominees form an Executive Committee,
which exercises all powers and functions of the full
Council in the intervals between its meetings.

The activities of CSIR have necessitated a wide-
spread and adaptable organisation, and centralisation
has been avolded by establishing laboratories in dif-
ferent places in the Commonwealth wherever the
necessary facllities, contacts and other suitable con-
ditions could best be found. The research work of
the Council is carried out within a number of divi-
slons and sections, as follows:—Divisions of Plant In-
dustry; Economic Entomology; Animal Health & Pro-
duction; Blochemistry & General Nutrition; Solls;
Forest Products; Food Preservation & Transport;
Fisherles; Metrology; Physics; Electrotechnology;
Radiophysics; Aeronautics & Industrial Chemistry;
and Sections of Tribophysics Dairy Research; Building
Materials Research; Flax Research; and Mathemati-
cal Statistics. In addition to the main laboratories in
Canberra, Sydney, Melbourne, and Adelaide, field
stations are maintained in various parts of Australia.
Mention must also be made of the work of the regional
stations at Merbein, Griffith, and Deniliquin; the

Two views of the CSIR Radiophysics
Laboratories, which were responsible
Jor much original research and de-
velopment on Services' Radar Equip-
ment.

groups engaged in ore-dressing and mineragraphic in-
vestigations at a number of centres; the Radio Re-
search Board; and the Council's Information Service.

The funds for the Council are provided from two
main sources, viz, from Commonwealth revenue by
Parliamentary appropriation and from industry
directly or indirectly by way of contributions and spe-
cial grants. During the current financial year funds
amounting to £1,170,000 will be expended; of this,
£050.000 has been made available by the Treasury.

CSIR Telecommunications Activities

For about twelve years after its establishment, the
work of CSIR was devoted mainly to the solution of
problems affecting the agricultural and pastoral in-
dustries. However, In 1937, the Commonwealth Gov-
ernment decided to extend these activities so as to
provide assistance to secondary industries, and the
Council set up several laboratories for work in that
field; it was thus able to render to those Industries
and to the Services, assistance of vital importance
almost immediately after the outbreak of war. In the
field of telecommunications, the groups primarily in-
volved were the Divisions of Radiophysics and Electro-
technology; and Radio Research Board; the Section
of Tribophysics; the independent Scientific Liaison
Bureau (now absorbed in the Council’s Information
Service), and the Scientific Lialson Offices established
in London and Washington.

Radar

Very soon after the outbreak of war, and long be-
fore there was any mention of radar (or “radio-loca-
tion,"” as it was then called) in the popular press, a
band of scientists was hard at work in Australia. All
available information was made available to the
Australian Government in 1939, and a new division
of CSIR was sel up to undertake fundamental re-
search connected with the new techniques and to
carry out the development, design and construction—
at least to the protolype stage—of radar and asso-
ciated equipment required by the
Armed Forces in this theatre. This
became known as the Radiophysics
Laboratory and was located within
the grounds of the University of
Sydney. The general poliecy of the
laboratory was delermined by the
Radiophysics Advisory Board, con-
slsting of representatives from all the
Services, Ministry of Munitions, Post-
master-General's Department, and



CBIR, and close touch with the changing requirements
of the Armed Forces was maintained throughout the
war,

The Laboratory has performed valuable work, not
only in developing equipment, particularly suited to
the special requirements of the war in the SWPA, but
also in providing assistance to the Services in the
training of personnel in the new technigues., and In
the testing, adaptation and use of both local and
impoerted equipment.

In the early years of the war, when invasion by
sea was considered to be imminent, the Laboratory's
efforts were largely devoted to radar for coast de-
fence purposes, and equipment installed at all the
major Australian ports was of Australian design and
manufacture. Perhaps the Laboralory’s most success-
ful single achievement, however, was the design and
construction of a lightweight air warning radar set
for the RAAF. This was asked for immediately after
the entry of Japan into the war. The first equipment
was actnally built in 54 days and rushed to Darwin
when the Japanese were heavily raiding that area.
This set, which was the basis of the later LW/AW
family of radars, was considerably lighter than similar
equipment in use overseas at that time ,and more than
comparable in performance. It was rugged, reliable
in service, and capable of being transported in a
standard aircraft, and hence of particular value for
the special conditions of warfare in the Pacifiec. It
came into widespread use both by the Australian

Tests of CSIR Photo-
cell Chronometer on
HME King George V—
Quarter-deck installation
on right. Inset, the rigid
base sky screen.

and US. Forces in this theatre, and upwards o
one hundred sets were produced by a Sydney manu-
facturer.

The full list of projects with which the Radiophysics
Laboratory was associated is a big one. It included
more modern versions of the sets just mentioned,
a radar-controlled searchlight (“Elsie” or S.L.C.), GCI
cquipment to allow ground-control of fighter inter-
ception, equipment to provide navigational aids, such
as ASV Beacons and “Rebecea” and “Eureka,” and
air-warning and sea-search sets for the RAN.

A special section of the Laboratory was devoted to
the development of the special valves, including mag-
netrons, which are essential to the operation of mod-
ern radar, In addition to developing Australian ver-
sions of valve types originated overseas, original work
resulted in new types, satisfying special local require-
ments. The Australian valve industry was brought
early into the picture, and excellent collaboration be-
tween it and RPL was maintained.

Further, as the enemy's knowledge and use of radar
increased, it became necessary to consider problems
of counter measures. This involved, on the one hand,
the design of equipment, first, to determine the wave-
lengths in use by the enemy, and then to render his
radar innocuous and, on the other hand, modifying
our own equipment to minimise the effects of possible
jamming by the enemy.

Needless to say, the techniques of radar which
proved such a powerful weapon in times of war, have
many valuable applications in times of peace. They
have a very obvious application In the fields of civil
aviation to provide new and improved aids to naviga-
tion, to marine navigation, and to large-scale aerial
survey work—to name but a few. Work along these
lines has already been commenced at the Radio-




physics Luboratory in close assoclation with the De-
partment of Civil Aviation, and with the special needs
of Australian airlines borne well In mind.

Radio Propagation

The Radiophysies Laboratory and the Radio Re-
search Board were also concerned in the more basic
aspects of radio communications. In most radio cir-
cuits reflection from what is known as the ionosphere
Is involved. Two main “layers” are usually present in
this region, and the height and density of these vary,
not only with time of day, season of the year, and
throughout the sunspot cycle, but also with latitude
and longitude of the station on the earth’s surface.
The highest frequency which can usefully be em-
ployed on any circuit is determined almost entirely
by the characteristics of the fonosphere at that time.

Because this information was so vital to the success-
ful operation of essential military communication cir-
cuits, a world-wide organisation (in which the Radio
Research Board of CSIR) was one of the thres partici-
pating laboratories) was set up to collect and analyse
the basic lonosphere data, and issue regular predie-
tlons of the best radio frequency to use on any circuit
at any time in any part of the world. The number
of regular lonospheric “observatories” at that time
was limited. The Radiophysics Laboratory, therefore,
designed and bullt six automatic recording sets, of
which three have been installed in Australia (operated
by RAAF), two in New Zealand (operated by De-
partment of Bclentific & Industrial Research), and
one in the Central Pacific (U.S. Signal Corps). It
has been decided that additional stations are still
required, and a further seven automatic recorders
are now in course of construction at the Laboratory.

Photocell Chronometer

Radar Techniques introduced blind firing as an ele-
ment of naval warfare, and thus placed great em-
phasis on the need for an accurate knowledge of the
muzzle velocity of naval guns. As a direct outcome
of experimental work being carried out by the Section
of Tribophysies (then known as the Lubricants &
Bearings Section) on the detonation of liquid ex-
plosives, an instrument, known as the Photocell Chro-
nometer, was developed for the measurement of the
muzzle velocity of shells, and was used by both the
Navy and the Army.

This device uses an electronic timing unit controlled
by two photocells, which detect the passage of a shell,
to measure the time interval for the shell to travel a
known distance. It incorporates a crystal oscillator
and can measure time Intervals to the nearest 25
millionths of a second.

Work commenced in 1942, and before the middle of
1843, a satisfactory sky-screen had been designed and
constructed which, with the counter, allowed the velo-
city of a shell travelling at 3,000 feet/sec. to be mea-
sured to an accuracy greater than one part in five
hundred. The optical system, photocells, and ampli-
fiers were mounted in a rigid beam exactly 10 feet
apart, and when a shell was fired over the beam the

reduction in skylight was sufficient to start and stop
the counter,

One of the CSIR lonospheric recorders in proceas of instaliation
at Momote, Admiraity lslands.

The advantages in portability to be obtalned from
such a short base are cbviously great and particularly
valuable where the space in front of a gun Is limited,
such as on the deck of a ship. In September, 1943, it
was decided to use the instrument to measure the
muzzle velocity of naval guns at sea, and trials In the
6-inch cruiser HM.A S, “Adelaide” and the Dutch
crulser HN.M.S. “Tromp” were performed. The main
difficulty In these trials was the effect of blast on the
sengitive amplifiers and fragile photocells and valves
in sky-screens, which had to be used as close as 35fL.
from the muzzle. Satisfactory results, however, were
obtained in both trials.

It is interesting to note that this was the first occa-
sion that muzzle velocity measurements had been
made in a ship at sea. Although Photocell Chrono-
meters have been designed in the United Kingdom,
Canada, and America, they have not used the high
counting speeds and the rigid short-base sky-screens,
consequently the instruments have not been appli-
cable to Naval use. The Australian instrument used
locally-made components wherever possible, and anly
two photocells and one other valve, oul of a total of
over one hundred and twenty are imported. All lenses
and the auxiliary collimators used in the optical align-
ment gauge of the latest sky-screen were designed and
produced by the optical munitions annexe of the Uni-
versity of Hobart.

Tropic Proofing

Early in the war against the Japanese, it was Tound
that equipment deteriorated seriously in humid Lropi-
cal areas. Many of the problems met were common
to all stores and equipment, but in addition, however,



ithere were problems specific to partienlar seetions.
Thus, in the field of telecommunications, special im-
portance attaches to breakdown of insulation due to
water absorption by materials or condensation on the
surfaces of components.

1t was soon apparent that, although considerable
difficulties were being encountered, no specific or de-
tailed information was available, and thus no planned
attack on the problems outstanding could be made.
Accordingly, on May 14, 1943, the Scientific Liaison
Bureau convened a conference of representatives of
the Services, relevant Government Departments, the
Munitions Supply Laboratories, and CSIR to formu-
late & plan of action. Following the recommendations
of the conference, a Scientific Mission (including a
chemist, mycologist, and a physicist) was despatched
to tropical operational areas, a Mycological Panel was
set up, and various laboratories undertook responsi-
bility for different aspects of the research work re-
quired. The findings of the scientific mission were
published by the Bureau in October, 1943, under the
title, “Report on the Condition of Service Material
under Tropical Conditions in New Guinea."” This re-
port emphasised the need for improved methods of
packaging and storage (to which at least 75 per cent.
of the deterioration was attributed) and the relation
of rainfall and relative humidity to the corrosion of
metals and the breakdown of organic materials. To
determine action on the report a further conference
was called by the Bureau and six Inter-Service Com-
mitiees were set up to handle particular sections of
the problems involved, viz.:—(1) Packaging, (2) Cor-
rosion Preventives, (3) Electrical, (4) Organic Materi-
als, (5) Optical Instruments, and (6) Underwater Pro-
tection of Ships and Small Craft. These Inter-Service
Committees undertook the formulation of specifica-
tions common to all Services, and these were published
by the Standards Association of Australia as Austra-
lian Interim Specifications.

To facilitate co-ordination of the work, the Bureau
acted as a clearing-house for all information on tropic
proofing and distributed reports from both Australian
and overseas laboratories and commitees. Much of
the oversens distribution was handled through the
scientific liaison offices set up by CSIR in London and
Washington, and this materially assisted in establish-
ing reciprocal arrangements whereby valuable infor-
mation on overseas developments was made available
in Australia. Developments on tropicalisation in Aus-
tralin were summarised by the Bureau at bi-monthly
intervals for the Master-General of the Ordnance
Branch of the Army and, by arrangement, these sum-
maries were circulated to all interested parties.

In order to undertake testing under actual con-
ditions encountered in the field, a Tropical Scientific
Section was established by the Bureau, with the ap-
proval of the Services, to operate in forward areas,
with parficular reference to matters associated with
the deterioration of stores and eguipment under tro-
pical conditions. The Section maintained a nucleus
of a chemist, physicist, and biologist in the field, and
from time to time other civilian scientific personnel
were attached temporarily to the Section to under-
take specific projects.

The Section was available to advise Service authori-
ties on the field use of trial consignments of materials,
to test new or modified procedures or equipment, to
report on conditions of unusual deterioration, and to
advise depots and workshops on the implementation
of preventive methods specified by the responsible
authorities to combat tropical deterioration. Mem-
bers of the Section studied the field performance
of electrical and telecommunication equipment so
that field conditions could be correlated with labora-
tory investigation. Comprehensive surveys were also
made of temperature and humidity distributions in
typical stores buildings in New Guinea and of the
conditions existing inside packing cases under such
conditions of storage. Also a special report was pre-
pared on telecommunication and electrical equipment
in armored fighting vehicles.

Following representations to the Army by the In-
stitution of Radio Engineers, three selected members
of the Radlo Industry were attached to the Section
for a few weeks, and opportunities were afforded
them of seeing and experiencing conditions in for-
ward areas. They were thus able to personally assess
the effectiveness of the improved materials and manu-
facturing techniques.

Liaison

The Scientific Liaison Bureau of CSIR was set up
by War Cabinet in November, 1942. The prinecipal
function of the Bureau was to familiarise itself with
the facilities for scientific work in the Government
and non-Government laboratories in Australia and
to ensure that scientific problems arising in the Ser-
vices, Government Department, and war industries,
and not otherwise provided for, were promptly brought
to notice of appropriate scientific authorities and that,
where necessary. experimental work was carried out
to solve such problems. In addition, the Bureau was
charged with the promotion of the application of
science to war needs in the Services and war indus-
tries.

To this end, offices were set up in Melbourne, Sydney,
and Brisbane, and Honorary Liaison Officers were ap-
pointed in Adelaide, Erisbane, Hobart, Newcastle and
Perth., A directory of sclentific resources in Austra-
lia entitled “Science on Service”, was compiled and
published early in 1943 followed by a revised edition
in 1944,

To assist in the co-ordination of scientific work
affecting the war effort and minimise duplication, in-
dexes, were compiled of the relevant research projects
being carried out in Australian laboratories and of
problems referred to the Bureau. These indexes were
available in all States and thus provided ready refer-
ence to work in hand or already carried out, when a
rew problem was received.

Soon after the formation of the Bureau, serious
consideration was given to the problems met by the
fighting Services in the tropics and, in a short time,
this developed into a major project which for a while,
dominated the work of the Bureau. These activities
have been described in some detail in the previous
section.

The Scientific Liaison Offices in London and Wash-
ington were established by CSIR in 1941 and were an
essential link In the development of telecommuni-




cation equipment in Australia. They enabled the re-
sults of work which was being carried out on a great
seale in the United Kingdom and the United States
to be made avallable promptly. On the telecommuni-
cations side, the principal staff in these offices was
provided by the Radiophysics Laboratory. As a result,
first hand contact was maintained throughout with
such establishments as Telecommunieations Research
Establishment, Radlo Research and Development
Establishment, Admiralty Signals Establishment and
many others in the United Kingdom; and the Radia-
tion Laboratory at Massachusetts Institute of Tech-
nology, Bell Laboratories, Army and Navy Research
Establishments, etc., in the United States of America.
The office in Wa.shington worked in close collaboration
with the Australian War Supplies Procurement Mis-
sion, and Australian Services Missions, and also with
the British Central Scientific Office and the Canadi-
ans. The Empire scientific liaison thus initiated
proved so successful that it is certain to be continued
in modified form, and probably considerably widened
in scope, in the future.

Activities of the
Postmaster-General’s Dept.

The other major Government agency assoclaled
with the development and production of telecommuni-
cations equipment was the Postmaster General's
Department which, in peace-time is charged with the
responsibility of maintaining internal civil communi-
eations throughout Australia and providing technical
facilities for the Australian Broadcasting Commission,
in addition to its primary function of conducting the
postal services.

For these purposes, extensive laboratories and work-
shops were established under control of the Chiefl
Engineer’s Branch of the Department and, prior to
the outbreak of war, the Department was nominated
as major Co-ordinating Contractor for the supply of
telecommunications equipment to the Armed Forces.
This set-up continued until the entry of Japan into
the war, when the vastly-increased Service demand
for Radar, Radio and Line equipment necessitated the
introduction of specialist Production Directorates
under control of the Ministry of Munitions — this
aspect is dealt with fully elsewhere in this publication
and need not be elaborated here.

Even after this time, the Department remained
active as a research and development agency, and as
a major contractor to the Ministry of Munitions, par-
ticularly with respect to telephone and related stores,
while it continued to play a basic part in the instal-
lation and malntenance of mainland signal services
on behalf of the Services. A full account of this work
and other Departmental wartime activities would
require much more space than we have avalilable,
and it is only possible to review the highlights.

Development and Production.

The wartime activities of the PMG's Dept. with
respect to Service telecommunications may be broadly
subdivided into two major categories, viz, Develop-

ment and Production, and Works and Services. These
are dealt with In that order.

The types of manufacturing work varied from large
projects, which involved the creation of special engin-
eering sections in the Department, to smaller con-
tracts carried out by the Department’s normal organ-
Isation throughout the Commonwealth. Some details
of the more important projects are discussed in the
following paragraphs.

Radar Equipment: In the carly war years, the De-
partment's organisation was utllised in purchasing
large quantities of overseas Radar material needed,
while its engineering facilities were used In the de-
velopment of production designs from circuits and
experimental models devised In the Radiophysics
Laboratory of the CSIR. A special Engineering and
Drafting Section was engaged exclusively on this
work and manufacture was carried out in the Depart-
ment's Workshops. Private enterprise was used exten-
sively by sub-contract to obtain component parts of
the equipment; much of which required manufactur-
ing technique not previously used in Australia. Im
1942, responsibility for supply of equipment to the
Services was transferred to the Ministry of Munitions
to whom the PMG Department then became a major
contractor for the supply of equipment, besides carry-
ing on with design work for the Services.

The Radar equipments wilh which the Department
was mainly concerned included the original Shore
Defence installations for use by coastal artillery; Air-
to-Surface Vessel equipment for use in alreraft; Ship’s
Warning and Gunnery equipment for naval fire con-
trol; and a [ully-tropicalised Searchlight Control sys-
tem for use with Australian-made 150 em. searchiights,

Long-Line Telephone and Telegraph Equipment:
Items of long-line equipment which were designed by
the Department and supplied in quantity for use by
the Services were as lollows:—

{a) Mobile Communication Units, each a complete
line-communication office mounted on a 5-ton Army
truck, were provided for the purpose of restoring
communications where existing permanent installa-
tions had been damaged. Each unit Included earrier
telephone equipment, V.F. telegraph, V. repeater
and telegraph repeaters with associated batteries and
charging plant, and provided three telephone chan-
nels and four high-speed duplex telegraph channels
aver one physical line.

{b) Four-Channel V.F. Telegraph Terminals which
provided four duo-directional high-speed slmplex
channels over any telephone channel,

{¢) Four-Channel Carrier Telegraph Systems de-
signed to utilise the previously unused [reguency
spectrum of 3.0-52 ke/sec. on lines operating with
other telephone carrier systems.

(d) Telegraph Repeater Bays which furnish a means
of extending 4 high-speed telegraph channels on a
duplex basis from a carrier telegraph terminal to [our
different physical lines.

{e) Telex Units which permit the operation of tele-
printers over normal telephone circuits.

Submarine Telephone Cable: A light coaxial sub-
marine telephone cable using polythene insulant was



designed and samples were tested following its manu-
facture in Australia,” This cable was provided for
use in shallow waters by Army Signals with carrier
systems using frequencies up to 30 kC/s.

Trunk Test Boards: A standard type Trunk Test
Board equipped with the usual Whealtstone Bridge
and voltmeter testing facilities and suitable for use
in tropical areas was developed for the Army. Eleven
boards were subsequently delivered for use in forward
carrier offices.

Transmission Measuring Sets: In the building up of
long-line services for the Armed Ftires, many new
carrier offices were unequipped with suitable trans-
mission measuring equipment, because of the general
shortage of meters and testing equipment. A trans-
mission measuring set suitable for use at the carrier
stations was developed and 50 sets were produced in
the Melbourne workshops,

Train Control Facilities: Al the request of the Com-
monwealth Railways, the construction and mmstaliation
of train control equipment, both on the Port Augusta-
Alice Springs and the Port Augusta-Kalgoorlie lines
was carried out. A multi-office speech channel, com-
plete with selective signalling, was provided in each
case. This eguipment considerably speeded up the
transportation of troops and freight over two of the
most vital railway links in the Commonwealth,

Sectional Steel Telephone Poles and Radio Masis:
The requirements of Army Signals for telephone lines
in the operational areas north of Australia indicated
a need for some special pole which was light and
capable of easy transport by air if necessary, or even
by band, and was free from rapid deterioration in
tropical countries or attack by termite. As a result
of investigations previously commenced by the PMG's
Dept., tubular poles constructed in sections pressed
from sheel steel were produced in large quantities
for the US and Australian Forces,

The telephone line, shown at right, Is constructed of sectional
steel poles. The illustration below shows how one of the
80 feet steel masts s packed telescopically in a compact
ecasing, complete with all fittings and accessories. This compact
packaging greatly facilitates transportation.

The poles consist of 6 tapered sections having a
special elliptical ecross-section. The dimensions of
adjacent sections are designed to glove together for
assembly, but nest telescopically in one 6 length for
transport. Each section is constructed from two
pressed half-sections butt welded throughout their
length, The number of sections in one pole depends
on the height required, and the most general applica-
tion for telephone line purposes was for a 22 pole
consisting of four sections tapering from axes of 8” x
5" at the base to a 2” circle at the top.

Radio masts of similar construction were provided
by using larger sections in addition to those normally
used for telephone poles. A cigar-shaped mast approxi-
mately 90" high is obtained from two tapering sections
clamped together at the centre. The mast rests on
a steel plate on the ground and is supported by guys.
Similar masts were used to construct parachute drying
frames.

The 90° masts pack telescopically in cases together
with all fittings and are assembled completely on the
ground at the site before being lifted into position
by means of a falling derrick constructed from other
mast sections. A simple method of carrying out the
erection was developed and the information supplied
to Defence personnel.

The PMG Dept. was responsible for the design, pre-
liminary field trials and final testing of the production
poles which were manufactured by a private contrac-
tor (Messrs, K.L. Engines & Tractors, of Springvale,
Victoria)., The Department also assisted the manu-
facturer to expedite production of poles by designing
machine tools for their construction. Design com-
menced In March '43 and the first delivery took place
in July of that year. By December '44 the delivery was
2,500 poles per week and a total of nearly 200,000 poles
had been delivered at the cessation of hostilities.




General Signals Equipment: As mentioned previous-
ly, the Department acted as a major contractor for
the supply of large guantities of general signals
equipment, such as Telephones, Fullerphones, Day-
light Signalling Lamps, Hellographs, Switchboards,
Microphones, ete.—the total production including over
100 items in quantities including major contracts,
besides many others for small contracts. Most of these
{tems had never been manufactured previously in
Australia, and it was often necessary to develop new
manufacturing technique and arrange its application
in Departmental Workshops before the work could
be sub-contracted.

YHF D/F Equipment: This equipment provides a
means of control of fighter aircraft in which direction-
finding stations take accurate bearings of the aireraft
and permit their position to be fixed. Used in con-
junction with Radar it permits direction of the fight-
ers to their target by Radio, Communication of posi-
tion to the planes by radio also provides a “homing”
service.

The equipment was designed and specifications pre-
pared for its construction by contractors, after which
installation at the various sites was also carried out
by the Department. Accuracy of calibration of the D/F
equipment depends on building symmetry and it was
pecessary to design special prefabricated bulldings
which consisted of three-storied, octagonal tower-like
structures 30 ft. high.

Radio Sondes: The procurement of meteorological
information by means of radio was utilised extensively
during the war. A miniature radio-transmitter mea-
suring approx. 9* x 8" x 4" complete with speclal
lightweight batteries and meteorological instruments
for measuring temperature, humidity and pressure
Is ecarried aloft by a balloon and automatically trans-
mits the information to a ground receiver. A new
simplified method of recording the data from the
alr-borne unit was developed in the Department’s
Laboratories and embodied in the ground station
equipment. When Meteorological Services were taken
“gver by the RAAF, the Department provided assist-
ance in the form of a specification for the alr-borne
equipment, the designing and building of ground
equipments and in connection with initial operational
observations.

Low-Pressure Chambers: The RAAF provided Low-
Pressure Training Chambers to permit training of
Pilots under conditions simulating those experienced
at high altitudes. The Department designed and
provided Intercommunication Equipment for these
chambers. The class in the chamber, consisting of up
to 14 pilots, and the Medical Officer in charge, were
provided with communication equipment similar to
that which they would later use in service and means

of communicating with observers outside the cham-

ber, Special amplifiers and switching facilities were
required to permit communication between a large
group of people using oxygen masks under low-
pressure conditions, which also affect the normal
efficiency of the voice and electro-acoustic Instru-
‘ments, '

Diver's Telephone FEquipment: Special lelephone
equipments were designed and provided for divers
carrying out salvage operations on vessels sunk by
enemy action. Normal diving helmets were fitted with
telephones to permil communication with surface
attendants and other divers. A special telephone
system was provided in an Observation Chamber
which was used to recover £2,000000 of gold from 2
ship sunk at a depth of 450 feet. The observer in the
chamber wore a breathing mask and directed the
operations of grabs, etc,, by means of a throat miecro-
phone. A loudspeaker was fitted in the chamber to
provide communication from the salvage vessel.

Research and Testing Facilities: Investigation of
Telecommunication problems was carried out contin-
uously in the Research Laboratories. There were over
400 separate defence investigations, varying in magni-
tude from those described In the previous paragraphs
to Investigation of single components or materials.
The severe requirements of tropical climates called
for a considerable amount of type testing of compon-
ents and complete items such as radio transmitters
and receivers before commencement of bulk manu-
facture, and the Services were assisted in this con-
nection with many tests requiring special Laboratory
facilities.

Other typical Investigations were:—The design of
radio systems and transmission lines for defence
stations: the development of equipment for bomb
release control; the design of carbon penetrometers
for detection of leaks in respirators; and the mea-
surement of acoustic nolse In tanks,

In connection with the Department’s early activities
on Radar, it is of Interest to note that the production
of equipment by large numbers of sub-contractors
required the establishment of a Radar Material Test-
ing Section for the acceptance lesting of material
‘The services of this Section were made avallable to
the Ministry of Munitions in connection with its later
contracts. A considerable amount of investigatory
work on manufacturing problems of the Ministry's
other Radar Contractors was carried out in the PMG
Research Laboratories.

Photographs of items of telecommunications equip-
ment developed and/or produced by the Department
are reproduced in the pletorial pages of this publica-
tion.

PMG Works and Services

In addition to those sections of the PMG's Depart-
ment involved in the above projects, other personnel
of the Department, normally engaged on eivil com-
munications and broadecasting, were diverted from
thelr peacetime works in order to assist the Fighing
Services in providing communications within Australia

‘and beyond by means of radlo. This involved the

establishment of a large number of radio stations, and
the works carried out were much more extensive than
normally dealt with, :

Arrangements made In connection with the estab-
lishment of such stations depended on circumstances;
in some cases the Department undertook full re-
sponsibility, including design, construction of bulid-
ings, provision of power, manufacture of radlo equip-
ment, ete., but in the majority of cases the projects
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The photographs on this page show
some of the equipment at the PMG-
operated broadcasting station at
Shepparton, Vic., which is now radi-
ating overseas short wave broadcasts
under the callsign of ‘“‘Radio Aus-
tralia." The picture at the top of the
page shows a part of the 100 kw, HF
transmitter. The RF drive unit, the
main HT rectifiers and the air cool-
ing equipment for this transmitter
were produced by AWA, At right is
one of the typical radiating systems.

-

“The sizes of one of the transformers
produced by the Wilson Electric Co.,
above, and of a typical remotely con-
trolled radio frequency switch, at
ripht, may be gauged by the figures
standing beside the equipment, Below
is another section of the 100 KW
transmitter produced by STC. The
production of this transmitter was
handled jointly by Messrs, Amalgam-
ated Wirelese (A/sia) Ltd. and Stan-
dard Telephones & Cables (A/sia)
Pty. Ltd.



were shared with other parties, such as the Fighting
Service directly concerned, the Allied Works Coun-
il and similar bodies. Under this latter arrangement,
the radlo equipment proper was, in most cases, manu-
factured to orders placed by the Fighting Service, but
was installed and made ready for service by the De-
partment, which was thus finally responsible for the
satisfactory operation of the plant.

Such projects were carried out on behalf of the
RAAF, RAN, US Forces, Netherland Forces, and the
Department of Civil Aviation, the latter Department
being included since its radio and other facilities were
planned in conjunction with the RAAF and were used
by military as well as clvil aireraft.

In all. approximately 250 of these projects were
handled by the Department, and they included the
installation and maintenance of radio transmitting
and receiving stations; radio direction-finding
stations for alrcraft navigation; radar installations;
radio homing beacons; an elaborate short-wave re-
celving centre at Werribee, Victoria; special radio in-
terception installations; and a number of signal
offices, as well as the 100 kW Shepparton World-range
Broadeasting Station and several Broadeasting Sta-
tions for Army Amenities. The Shepparton and Army
stations will be dealt with in further detalls.

Shepparton World-range Broadcasting Station

The major single radio project undertaken by the
PMG's Department during the war years was the
establishment of a 100 kW broadcasting station at
Shepparton, Victoria. This station is capable of
broadcasting to any part of the world, and is under-
stood to be the largest of its kind in the Southern
Hemisphere, The initial purpose of the station was
to furnish propaganda services to enemy-occupled
countries, and information received Indicates that the
value of such services has been very conslderable and
contributed in no small part to the maintenance of
morale in those countries.

The most striking feature of the project is its exten-
sive size, the site being almost a square mlle in area,
the whole of this area being practically covered by
the aerials, which are carried by fourteen 200ft. steel
masts, and the transmission lines which feed these
aerlals. The building which houses the radio and
switching equipment has a floor area of over 25,000
square feet, while the power-house has a floor area of
9000 sq. ft. In addition, seven miles of fencing and
three miles of gravel roadways were necessary.

The building for the station was constructed under
the direction of the Allied Works Council, and is of
blast-proof design because of the possibility of enemy
action, and for the same reason, engine-generating
plant has been provided to enable the station to
operate independently from power from commercial
sources. This power supply, in fact, comprises a minor
power station at least equal to that found In any
moderately-sized country town.

The responsibilities of the PMG's Department
in connection with this project included arrangements
for the site, bulldings, radio equipment, aerial sys-
tems, power plants and assoclated facilities, nearly all
of which were designed and manufactured In Aus-

tralin. The general design and specification of equip-
ment requirements, together with much of the de-
tailled design, was carried out by the Department.
Manufacture of the 100 kW transmitters was under-
taken in Australia by joint arrangements between
Messrs. Amalgamated Wireless and Standard Tele-
phones & Cables, Photographs of the station and
equipment are shown on page 586,

Army Broadcasting Stations

Because of the number of troops In the vicinities of
Darwin and Port Moresby, the Department established
broadcasting stations at these two locatlons and pro-
vided for programs to be supplied from local sources
or by re-broadeasting of transmissions {rom Australia.
After completion by the Department of these stations
were taken over for operation by the Australlan Army
Amenities Service,

Equipment for the establishment of seven addi-
tional broadeasting statio { the same type was
designed and provided by the Department for instal-
lation in New Guinea and other areas under military
control north of Australia. These equipments were
handed over to the Australian Army Amenities Ser-
vice in Australia, and the latter body arranged for
setting up and subsequent operation.

Telephone & Telegraph Facilities

This summary of the work of the PMG’'s Depari-
ment during the war years would not be complete
unless mention were made of the enormous extension
of Australia's long-distance telephone and telegraph
facilities, which was efTected to meet the urgent stra-
tegic and operational demands of the Services, and
now remains as a valuable public asset.

Space will not permit of a detalled examination of
the projects successfully completed, and It must suffice
to mention that existing facilities over some of the
most difficult areas in Australia were multiplied many
times—outstanding examples being the provision of
new lines and circuits from Adelaide to Darwin, Ade-
laide to Perth, Brisbane to Hughenden and Darwin,
Brisbane to Cairns, and Townsville to Cape York. This
last link was extended by means of submarine cable
to Thursday and Horn Islands and to New Guinea.
Much of this work was carried out in conjunction with
the Services and with the aid of Service personnel,
but the engineering aspects and provision of carrier
terminal facilities were the responsibility of the De-
partment.

Apart from the foregoing special defence works, a
considerable amount of construction work was In-
volved In the provision of additional channels on such
routes as the Sydney-Melbourne, Sydney-Brisbane,
Melbourne-Adelaide, Perth-Geraldton, and Melbourne-
Bairnsdale-Gabo Island. 1In all of these cases, the
work was carried out by Departmental labor.

Summarised, the varlous defence works, either
planned and carried out completely by the Depart-
ment or in conjunction with the USA and AMF Signal
Forces, resulted in an increase of about 25,000 miles
of wire for telegraph and telephone use In the Com-
monwealth during the period 1939-1945. The trunk
telephone carrier channel mileage was increased two
and a half times, and the telegraph carrier channel
facllities sevenfold,
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The three transmitters illustrated on this page were all built by Messrs, Amal-
gamated Wireless (A/sia) Ltd. and supplied to the Services to meet special
point-to-point communications requirements. The RAAF was the major user
of the ATI3C equipment shown above and employed it extensively for mobile
and static ground station installations. The equipment has a rated CW power
output of 500 watts over the frequency ranges of 150-600 kC/s and 2-20 MC s.
Variants of this transmitter, with slightly modified characteristics were also
used as the ATI13, ATI3A and ATI3B.

The equipment shown at the left is the US forces version of the AWA JBa22
transmitter and was known as the AMT250—a somewhat similar assembly
being used by Aust. Army as the WS No. 1058, Th's equipment has a CW power
output of about 1000 watts and operates over the range 2.5—20 MC s,

Shown below is the Aust. Army WS No. 133 which played an important part
as a moblle general.-purpase transmitter throughout the New Guinea and Bor-
neo campaigns. This set provides RT, MCW and CW transmission over the range
2.5—20 MC/c and has a CW power output of 300 watts,




Above is shown the RAAF type ATI4A mobile and static ground station egquipment, with
its predecessor (the AT14) at the right. Both of these transmitter types were developed
and built by Messrs. Thom & Smith Pty. Ltd. and provide speech and telegraphy outputs
of 100-200 watts over the range from 3-20 MC/s. Voice.operated carrier operation
on speech is a feature of both equipments, while the newer sets, besldes having reduced
weight and extended power ipput facilities, alse includes provision for pre-selection of
four operating frequencies,

IHustrated at the right Is the 500-
watt transmitter variously known as
the "4.SU-6A,"” the “AT20" or the
“AMT120,"" depending on whether the
RAN, USN, RAAF or US Army were
using it. Developed and built by Stan-
dard Telephones & Cables to a RAAF
specification, this equipment was a
counterpart of the ATI3B and pro-
vided CW operation, with five pre-
lnegcted frequencies, in the range 2-20
i

Duplicate production of this equip-
ment was established in Melbourne
by Eclipse Radio Pty. Ltd. and in
addition to the RAAF, supplies went
t‘unh'usi. Army, which knew it as “WS
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A first-clasa contribution by Australian Industry to “reverse
lend-lease” is shown above in the form of A.W.A. trans.
mitter type JBET1. This equipment is a long.range H.F
installation rated at 10 KW. and was produced for the
U.S. Forces.

One of the “14.8" wseries of transmitters produced by
S.7.C. for the RAAF is shown at left. This is a 400/1000 W.
RT/MCW/CW set with VOC operation on speech and has
provision for pre-selection of up te 10 ‘‘spot” frequencies
in the ranges 140.660 kC/'s. and 2.20 MC/'s. Eight types
of transmitters, with varying frequency coverage, waere
included in this series,

Known variously as the “"TW.12" and the “AMTIS0." the
compact assembly shown bhelow was developed by AW.A
for the U.8. Forces and provided 15-50 watts cutput on
RT. MCW or CW | e range from 1.5 to 18 MC
provision for 8 “spot” frequencies. A similar

rated at MOW., was produced for RAAF as the




The unit shown above is A.C. power
supply wunit, type SRA-3M, produced by
Transmission Products, of Sydney, for
the US Forces. This equipment was
fully ““‘tropicalised’ and provided all
operating voltages for a medium-power
radio transmitter.

()
Y

The RAAF tranamitter illustrated above operates on 100-130 MC/s., and
provides frequency- or amplitude-modulated VOC tranamission with a
power output of 50-150 watts. Known as the “ATI17,”" this mobile or static
equipment was manufactured for the Air Force by Thom & Smith Pty. Ltd.
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The neat assembly at the
right is the ATI9 tranmamit-
ter produced by Kriesler
(A/sia) Pty. Ltd. for the
RAAF, This equipment s de- /
signed for static ground {2 -—
station wmervce and has an & ¢

v o
MCW, /CW power output of A - ¥} --”f,;
0 Dl .;,;5:!’
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500/ 1600 watts in the 2.5.20
'l

MC s range. 1 W &
a4 % ® ;;‘.-?.-'!Hn(’

Procescrstislt

fhe Merchant Navy as well
as the RAN and other Ser-
vices found extensive appli-
cation for the AWA series
J5385 transmitters, of which
one example is shown at the
left. This Marine MF/HF
set operates in the ranges
365.530 kC/s, and 5.20 MC's.
has 3 pre.selected frequen-
cles and an MCW/CW out.
put of 500.750 watts.
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Alrzone (1931) Ltd. manufactured the
power supply unit shown above to per:- =
mit AC operation of the SCR-522 by the
US Sig. Corps and RAAF, The US iden-
tification was AMS.195, while RAAF
calied it PSU type “V."

INustrated below is Standard Telephones’ UHF
multi-channel radio transmitter type 4.SU-1A,
This equipment was built for the Postmaster
General's Dept. to nrovide an extension of the
telephone facilities between the Australian
mainland and Tasmania.

Thom & Smith Pty. Ltd. produced the ATI5A shown
abave, for the RAAF. This transmitter is a 350,500 W.
assembly operating on the mediom-frequency range
of 130.500 kC/s, and was largely employed for “hom-
ing"” and airport control.

Both the RAN and USN used the 100-watt trans.
mitter illustrated below, which was produced by
Philips Electrical Industries. This equipment covered
the range 2-20 MC/s and was readily transportable—
the stand forming a carrying frame.
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“Bell’s Fox™

On this page we show three views of the 200 kilowatt low-frequency Navy
_installation at Belconnen—source of the "Bell’'s Fox" transmissions to ships at
sea. The main control desk, which centralises the operation of the 200 kW. and

‘ether transmitters, is shown above, while at right may be seen the valve change-
ever unit in the final power amplifier. Below is shown a general view of the
complete 200 kW. transmitter. All of this equipment was built for the RAN by STC.
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It may fairly be said that one of the worst problems
faced by Industry in its “home front” battle of pro-
duction was that imposed by the constant change of
Service requirements. Specifications would be laid
down as a basis of development and, frequently, before
the eguipment reached the production stage, modi-
fications would be required. At other times produc-
tion would commence, only to be interrupted for the

Some Operational Aspects of

Services Equipment Design

T frequently has been suggesfed that many of the

trials and tribulations of the 1939-45 war could have
been avoided by more comprehensive forward plan-
ning in pre-war days, but such a suggestion is scarcely
tenable as far as equipment matters are concerned.
Quite apart from the fact that many of the techniques
employed as a matter of course during the later war
years were virtually unknown in 1939, it must be borne
in mind that few, {f any, envisaged an extension of the
conflict into the theatres eventually engaged. This
factor alone would be sufficient to negative the bene-
fits of any extensive forward planning, particularly
with respect fto telecommunications equipment pro-
duction, for, as will shortly be shown, many of the
lessons learned, even during the early war years, had
to be unlearned after the advent of war in the Pacific
theatre.

This is a major example of the causes underlying
the changing pattern of Services' equipment require-
ments. Other examples may readily be found and, in
fact, it can be claimed with more than a degree of
iustification, that every campaign during the war,
both before and after Pearl Harbor, provided reasons
why Service eguipment design must always remain
fluid, even, in some instances, to the point of inter-
ference with production.

The Changing Face of War

At Lhis juncture it will be of interest to briefly
review the course of the war just concluded and ex-
amine some of the major influences on the trends of
equipment design.

When war broke out in 1939, it appeared that the
basic theatres involved would largely be those of World
Wwar 1, and that equipment problems, apart from those
involved in the more extensive mechanisation of

purpose of introducing major or minor changes It
was rarely that an item of equipment went through
all phases of development and production as originally
planned.

Apart from the delaying effect on both development
and production, this constant change of requirements
frequently led to misunderstandings and considerable
exasperation of all concerned; but it generally was
unavoidable—just one of the penalties of a constantly
changing global war—a war in which all established
prineiples of logistics went by the board and in which
materiel supply problems were equally confused. It
is the purpose of this article to review some of the
problems which confronted those responsible for the
initiation of Services' equipment requirements and, at
the same time, deal with some of the steps taken to
meet those problems.

armed forces, would follow the same general pattern.
This entalled the development of relatively short range
point-to-point radio equipment and extensive tele-
phone facilities for the ground forces; fairly conven-
tional radio signalling and DF equipment for the
air forces; and somewhat more elaborate shipboard
equipment for the naval forces, this last being sup-
plemented by fairly advanced types of acoustic and
super-sonic underwater detection systems for anti-
submarine operations. “Radio-location” (now radar)
was known, but had scarcely progressed beyond the
stage of cumbersome static installations for shore-
defence and alir-warning.

As far as Australia was concerned the war was, and
appeared likely to stay, a long way away and, con-
sequently, development and production of Services'
equipment was concentrated on those items required
for training of forces likely to be engaged in the
European theatre, with a long-range possibility of
shipping certain items overseas to assist Britaln in
her supply problems.

The invasion of France and the entry of Italy into
hostilities ended the era of “position” warfare, while
the Battle of Britain finally demonstrated the value
of radar and accelerated work on the development of
light-weight equipments for mobile and air-borne use
—a trend which proved of considerable value during
the Mediterranean operations, where air-borne ASV
equipment was responsible for a number of successful
“strikes.” Such equipment also played its part in the
Battle of the Atlantic. Another effect of the evacua-
tion from the mainland of Europe and the advent of
war in the Middle East theatre was to focus attention
on the communications requirements of highly-mobile
armored ground forces.




Here in Australia Dunkirk had its effect on the de-
velopment of telecommunications, but from the pro-
duction rather than the design aspects. Development
was still concentrated on items which conformed with
British requirements, but the changed situation made
it evident that Australia would have to become more
self-supporting. This view was shared by India and
New Zealand, and arrangements
were made for considerable expan-
slon of production projects already
under way. An important develop-
ment in Australian Industry at this time was the
initiation of a project for the manufacture of field
telephone cable, as it was realised that even apart
from the possibility of Britain being unable to
meet  requirements, the greater distances over
which war was being waged made inadequate all
previous estimates of cable usage. For this
purpose the resources of several large Australian
manufacturers were mobilised and production got
under way with such celerity that it was possible to
ship nearly 10,000 miles of “D” class cable to the
Middle East before the return of the AIF divisions
for service in the SWPA.

During all of this time, considerable strides forward
were being made overseas in the design of all types
of communications and radar equipment, particularly
because the emphasis was now a mobile, long-range
warfare. Special radio equipment, incorporating crew-
communiecation and inter-tank UHF link facilities, was
developed for armored vehicles, outmoding apparatus
previously considered adequate, while the higher
operational ceilings, speed and endurance ranges of
gireraft had necessitated a re-design of most air-
borne equipment. The advent of air-supply dropping
during 1940-41 introduced mnew requirements for
mechanical stability and protection of ground forces
equipment, but all design was based on requirements
for hot and dry or cold and wet climates—the vastly-
changed requirements brought about by a combina-
tion of these climatic factors had yet to come. Speci-
fications calling for testing under conditions of high
temperature and humidity were in existence, but were
not enforced, except insofar as clauses calling for
tests at elevated temperatures were involved.

In Australia, as well as overseas, war production
was commencing to become established by the end of
1941, but on the basis of the lessons learned during
the first two years of war. Advantage had been taken
of improved technigques to introduce items of equip-
ment which compared more than favorably with
“Middle East" standards. Some minor deficiences had
been revealed, and corrected, as a result of experience
during training operations in Malaya, but even this
experience did not provide any indication of what
was soon to come, Fungus was still either something
you ate or a scientific curiosity, while true amphibious
warfare, with its exacting demands for waterproofing,
was yet to be experienced.

Unfortunately, this nice, comfortable picture was
changed overnight, and war entered a new theatre,
with a completely new act for the players to learn.
For a time it was not evident how completely new the
act was—the hurly-burly of the first few months of
the Pacific War left time only for improvisation and
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attempts at applying the lessons learned in other
theatres: while many of those who had learned the
hard way, and could have told the score, were not
in a position to do so, being guests of Nippon.

As a result, development and production went on
unchanged—apart from a sudden acceleration—for a
while, and it was not until we commenced to fight

back that it was learned how piti-

fully inadequate were previous stan-
M.IRE (Aust.) dards of equipment design. This

situation was nof peculiar to Aus-
tralia. Our American Allies also got some nasty
shocks when first their equipment was subjected to
what are so inoffensively known as “humid tropical
climates.”

The remedies for the unew-found deficiencies of
equipment unfortunately were not so obvious as the
deficiencies themselves and, as a result, what might
be termed the “trial and error” era of Service design
was initiated all over the world. Not only was there
little correlated scientific information on the prob-
lems involved, but also there was little opportunity
for acquiring such information. In addition the les-
sons of two years of war had largely to be un-
learned and the inertia of the development and pro-
duction machine had to be overcome.

All of this was done under the stress of immediate
urgency, and equipment was produced or modified fo
meet the requirements of the moment. And therein
lay another difficulty, which beeame apparent when
sufficient leeway was regained to permit of forward
planning. The era of experimentation and temporisa-
tion, while it had produced equipment which worked
and had established a basic pattern for “tropic de-
sign,” had also diverted attention from the develop-
ment and production of equipment to meet the fur-
ther operational requirements which now could be en-
visaged.

Here, again, the situation was nol peculiar to Aus-
tralia. The records of the armed forces of all the
Allies can show many examples of equipments pro-
duced during 1942-43 to meet the need of the moment,
which perforce had to be replaced or exlensively
modified when the overall strategy became clearer.
Further complexities were introduced at this time by
the intermingling of Commands. Whereas previous
equipment planning had largely been determined by
individual preferences, the combination of forces
necessitated group planning and the utmost possible
degree of interchangeability of all items of equipment.

This phase was first manifested in Australia by the
formation of an Allied Services' Signals BEquipment
Standardisation Committee in July, 1943, withh the
object both of rationalising production and also of
ensuring the greatest possible commonality of equip-
ment usage by all Services. Similar bodies functioned
in all Allied producing countries, and while the long-
term effect undoubtedly was beneficial both to Ser-
vices and Industry, it cannot be denied that initial
impact of standardisation, with accompanying de-
mands for improved standards of overall perform-
ance, did impose a severe strain on Industry.

And so, right until the end of the war, particularly
In the Pacific theatre of operations, the pattern of
Service requirements varied—frequently unpredictably
and always with sufficient rapidity to make forward



produetion planning more a matter of ingpiration than
anyihing else. One could elaborate on the theme,
citing chapter and verse, but although it might make
interesting reading, no other useful purpose could be
gserved. Sufficient already has been said to indicate
that the late war imposed terrific problems both on
the Services and Industry—problems which tried to
the utmost the initiative and ability of all concerned
and which make the contribution of Australia’s Tele-
communications Industry, with its relatively-limited
technological resources, all the more remarkable.

Some of the Problems

Apart from the problems of “tropic design,” which
will be deall. with separately, the initiation and de-
velopment of Services' equipment in Austraila pre-
sented numerous problems which in some respects
were ahnost peculiar to this country.

In the early war years, these problems were brought
about largely by the relatively minor part played by
Australian forces overseas. In almost every case Aus-
tralian forces functioned as part of formations under
British control, and so there developed upon the local
authorities the necessity for equipment standardisa-
tion along British lines. This was not always the case,
but, generally speaking, it was essential that forces
raised for oversea service with British formations
should be trained with equipment similar to that in
use by those formations.

Consequently, although a few items of British-made
signalling equipment of various lypes were available
in this country, and it was anticipated that the foreces
overseas would largely be eguipped from British re-
sources, it was decided that local production should
follow British designs as closely as possible. Actually
this policy had been determined prior to the outbreak
of war, but although some equipment had reached the
prototype or pilot model stage, little had been done
towards actual production.

The initial objective in this local manufacture of
Services’ signalling equipment was to produce “Chin-
ese copies” of the overseas items, but, in doing this,
considerable difficulties immediately arose, mainly
due to the fact that little or no manufacturing in-
formation was held on the British equipments. As
mentioned previously, a few items of the eguipment
itself were held, but these were either old “marks” or
in a fairly worn condition, while in other cases only
photographs and brief performance details were
available.

As a result of this, local manufacture at first was
largely a matter of local interpretation, and it is not
surprising that the equipment as produced frequently
had to undergo considerable modification before it
finally conformed with the operational requirements
it was expected to meet. However, it is to the credit
of Industry that, even in those early days. with so
little prior experience and so little guidance, it was
able to produce a considerable guantity of apparatus
that not only met Australia’s training requirements,
but also was suitable for shipment overseas f[or use
by Empire forces engaged in the Middle East. This
apparatus included radio sets, telephone equipment,
visual signalling devices, and the field cable previously
mentioned.

The necessity for local interpretation of overseas d
signs was but one of the problems faced by both
Services and Industry. Even in those days mate
supplies were a real problem. Industry in this coun
had always been dependent on overseas sources f
certain materials, such as moulding powders, light:
weight alloys, ete., and it was far from encouragi
to learn at times that the successful interpretation
an overseas design depended on the availability
materials either not known in Australia or in ve
short supply.

These two problems alone—lack of basie design da
and materials shortage—made it difficult for the Ser:
vices to establish equipment specifications capable
easy interpretation by Industry. But there was a thir
stumbling-block that, for a time, looked like being
barrier to production of any but the simplest items
This was the Services' desire for complete interchange
ability, not only of complete equipments, but also of
accessories and components.

This requirement was perfectly natural for equip-
ments which were expected to operate alongside over-
seas counterparts. It is difficult enough to keep opera-
tional forces supplied with equipment components and
accessories when everything is standardised, but it
becomes almost an impossible proposition if there are
a multiplicity of different equipments performing simi-
lar functions. As a result electrical and mechanical
interchangeability were regarded as primary con-
siderations to be satisfied.

Little difficulty was experienced in satisfying the re-
gquirement for mechanical interchangeability—the in-
terpretation here being that a locally-produced as-
sembly should be capable of physical substitution for
its overseas counterpart without alteration to mount-
ing arrangements, ete., although minor variations
sometimes became necessary because of design limi-
tations, but the electrical interchangeability factor
was a real problem.

The reason for this was that pre-war production of
telecommunication equipment in Australia had tended
toward American, rather than British, lines and exist-
ing components and accessories bore little similarity
to those required for replacement of British items.
This difficulty was not insuperable as far as the
general run of components were concerned, but it was
with respect to radio valves—there were few, if any,
facilities for the production of British-type valves.

At that time, it was impracticable to initiate the
production of British-type valves—although certain
types were produced in quantity later—and compro-
mise became necessary. The requirements for com-
plete electrical interchangeability were modified to
include only such basie considerations as power supply
voltage, terminal connections and control functions,
and on this basis, plus the requirement for physical
interchangeability and an agreement that components
should conform as closely as possibly to the British
pattern, production was able to proceed.

The above factors have been dealt with in some
detail, not only to show the difficulties confronting
both the Services and industry when initiating Aus-
tralian production of Service-type telecommunication
equipment, but also because they applied in some




At right is shown Recep-
tion Set No. 4 which was
developed and manufac
tured by Philips Electri-
cal Industries, Sydney.
s meet Army require
ments for a general-
purpese commumications
receiver. Capatie of AC
or battery operation, this
set was su‘table for mo
Bile or static use and saw
axtensive service
throughout the SWPA

canvas-cavered FecaIvVer ahown

| Service Roception Sets

ilustrated at left is one of the
eariiest aircraft receivers placed
in operational jserv.ce by the
RAAF during the recent war
This TRF set was known as
tha “ARI4" and was built by
Radio Corporation on the basis
of Air Ministry receiver type
R.1082,

Slightly out of place on this
page, but none the less inter:
esting s the radio tuner/am-.
plifier asystem, developed by
Velco Sound Systems of Mel
bourne for Service Amenities’
use, and shown at right.

at right is RAAF type ARI0O—a sim-
plified portable communications set
which was developed by Radie Cor-
poration early during the war and
was used extensively for artillery
co-operation in the Middle East.

Philips Electrical Industriea developed
and produced the communications

receiver illustrated below for the
Forces. Known as ths ""R163,"

us
this

set provided coverage over the range

from 540 KC/'s. to 22 MC/n.




degree right throughout the war period, whenever
local production of overseas equipment was attempted.
It is some consolation to know that although the
particular problems dealt with were more-or-less
peculiar to Australia, similar difficulties were experi-
enced in Canada and the USA when production of
British-designed items were attempted. Nor were such
problems confined to British designs — American
cquipment was just as difficult for others to copy—
the root reason in all cases being the fundamental
differences between the industrial techniques of the
various countries.

“Australian-Pattern” Equipment

Although the above problems were largely overcome
and reasonably successful production achieved, the
Services realised very early in the war that the real
answer to the production problem was the intro-
duction of “Australian-Pattern” equipment—appar-
atus that had the general performance characteristics
of overseas items, but was designed to conform as
closely as possible with Australian technology.

In this respect, the Initiative was largely taken by
the RAAF and it will be of interest to quote from an
official RAAF statement on the subject:—

“At the outlreak of war with Germany o September
1939, the RAAF wiw aimost  entrely  dependent  upon
oversens supplics for the provision of s radio esquipment
It had @& few Austeallnn ground transmitters of commereial
designs and a few communication recelvers, but the mnnu-
fucture of radio egquipment for use in BRAAF airceaflt had
nat  been  estiblished, However, It nfy reasonally  he
clnhmed that the RAAF bocame more Independent of over-
wons deslgn and material, aod that ot an earllor date, than
either of the other Services, Moreover, the work of the
RAAF In thix direction contributed vory mnterinlly to
the needs of the other Australlan Services, ns well ax to
those of British and Allled forces in this and adjacent
theatres of war. In this connection [0 % of Inlerest to
note that rodio equipment, dovelopad to RAAF spocificn
tlons, wax employed by the RAN, the AMPE, the IIAF in
the Middle Bast and Far East, the US Nasy and Army,
the NEI Army and the Free Freonch Forces o the Pacifie.

"This achievement s one for which the RAATF signals
stafl may Justly be pralsod without detracting from oredit
due to the industry whose wholehearted co-operation, initl-

ative and energy was complementary to the Alr Foree |

effort. Tt resulted from o combinntion of factors; frst,
n longsighted apprecintion of the facrt thnt, In the svent
of fsolation from overseas supplies, Australlan self-sufl-
ciency In radlo revources would be o notional necessity;
and, second. n realistic approach to the practical problems
of achleving this self-sufMciency In the quickest pogsilile
time using the Industrial facilitles and technlgues already
developed for commetreinl and domestio purposes,

A= to the firet of these factors, E s sufticient 1o say
that before the war, early In 1938 In fact, the RAAF had
propared  spocifleations  calling  for four main  items  of
ridio equipment. viz, a comununleations recelver, o com-
munientlons transmitter, a complete aleeraft transmitting
and recelving Instalntion, and & radlo compass. The last
named was abandoned, but orders were plaeed for proto-
type equipments based on the first three specifications and
n great deal of work had been done on these equipments
before the outhreak of war in September, 1939,

The  secand  factor, however, was probably  the most
bgpreptant  In secnring guantity  produetion of satistacetory
equipment with the minlmum of delay. At the outset the
RAAF adopled o policy of issuing specifications which wers
essentinlly  functional, and of asslsting the Industry to
meet these functlonal requirements by the use of estal-
lished methods and siandard components, rother than the
altermative of departmental techoieal development followed
by spocification of pumufpetlurs oo detndled doslgn, or the

compromiia method of adapting oxisting Service designs
to commercial methods and components. As time went on,
the speelfieations  becaime more exncting:  roguirements
became more  specilised; new  methods and  mwore  rigld
standards for components were rendered necessary: entirely
new depoartures such as tropie-proofing  were  deimanded,
but the process was a gradual one effected smoothly and
without interrupting  the  stendy and  Inereasing  low  of
vasentinl equipment.

“The RAAF Signals and Rador stndfe, now combined undet
the Director of Telecommunications and Radar, loghimutely
take pride In the wartime achievements of the Australinng
radio Industry which they did so much to stimulnte, and
in the harmonlous relationships which  were malntained
through a long period of intense stress and vigorous effort”
Some of the material quoted above is irrelevant to

the present discussion, but the statement has been re-
produced in its entirety as an indication of the Ser-
vices' attitude with respect to Australian production
of telecommunications equipment. This statement
deals primarily with radio apparatus, but it was
with radio that the major production troubles were
experienced—Radar involved entirely new techniques
and it was necessary in any case to make a fresh start,
while the production of line and visual signalling
equipment, with few exceptions, did not introduce any
particular dificulties until much later, when the need
for tropic-design and waterproofing became evident.

It should be noted that the term “Australia-Pat-
tern” as used above is not employed in the strict Ser-
vice sense, where Australian versions of overseas
equipments were designated as “A-P” types. but
rather is it used to indicate Australian-made and
designed equipments built to perform similar func-
tions to equipments of overseas origin. An example
might assist in clarifying this point.

Quite early during the war, Army required a long-
range radio transmitter having similar operational
functions to those of the British Armyv WS No. 33.
However, insufficient information regarding WS No. 33
was available to permit fabrication of a reasonable
facsimile, so a GS Specification was drawn up on the
basls of the known performance of the British equip-
ment. This equipment was designated "Wireless Set
No. 133", indicating the similarity of its operational
significance to that of the “33", but had it been de-
veloped on the basis of British design data, it would
have been designated “WS No. 33 AP.” or “WS No. 33
(Aust.) ™,

Both types of equipment—overseas “copies’ and
wholly-Australian designs—were manufactured in
Australia throughout the war years, but after the en-
try of Japan the tendency was in favour of “Austra-
lian pattern” equipment. The reasons for this are
not hard to seek—before Pearl Harbour our forces
were serving overseas and equipment was produced
to meet requirements primarily laid down by the
authorities and conditions under which they were
serving, whereas after that time, the Australian au-
thorities were probably in a better position than any-
one to determine the conditions which had to be satis-
fied.

The Advent of Tropical Warfare

This brings us back to the “trial and error” era of
Service design—an era which, in spite of the RAAF's
under-statement (see para. 4 of the remarks quoted
previously) probably was fraught with more prob-
lems, both for the Services and Industry, than any
other period during the whole of the war.



The RAAF type A.12-S assembly shown
above is a precision unit developed by Radio
Corporation for VHF D/F service. This
equipment uses a special crystal calibrator
assembly and makes use of the AR
FM /AM receiver. This equipment was also
knawn as the RC73D.

Another direction-finding equipment is
shown at right—this installation being
the cathode-ray indicating equipment
type C5352 developed by Amalgamated
\:‘:;I;sn for static D/'F service with the

The automatic distress signalling
equ pment shown below was produced
by AWA for use in lifeboats and rafts.
The assembly is sealed and can be
thrown nto the sea without damage,
where it floats until picked up.

Air Force Receivers

At right is shown a
RAAF type ART recaiver
undargoing its acceptance
tests at the factory of
Kingsley Radio, Mel-
bourne, where these sets
were built. This equip-
ment was the standard
RAAF general-purpose
and communications re-
celver and, in a slightly
modified form, was used
also by Army as Recep-
ton Set. No. 1.

and D/ F

The receiver shown
at left is the RAAF
FM/AM UHF type
AR17 which was de-
veloped and built by
Radlo Corporation
Pty. Ltd. for oper-
ation with the ATI7
transmitter on 100-150
MC/'s.




During this period, which saw the commencement of
fighting in the islands of the SWPA, the whole of the
Services' provisioning—equipment, food, -clothing—
was affected and for a period of many months, it was
almost literally a case of “the blind leading the blind".
Nobody knew anything—or if they did, they kept very
quiet about it—and knowledge based on pre-war ex-
perience in the areas was frequently misleading, due
to the obvious fundamental differences between peace-
time living and fighting what virtually was a guerilla
war. Overseas advice was sought but the information
forthcoming was meagre and of little value, and for
those critical months of 1942, Australia was thrown
very much on her own resources.

Although all items of Service equipment and sup-
plies were affected by the conditions, it is doubtful if
any were affected more severely than telecommunica-
tions apparatus—particularly Radar and radio—due
to the critical nature and high standards of insula-
tion resistance of much of this equipment. And of
all the Services, it is probable that Army struck the
worst of the trouble—the relatively-static and pro-
tected nature of most Navy and Air ground stations
provided their equipments with conditions far more
favourable than those experienced by Army with Is
foot-slogging jungle patrols and exposed observation
posts and artillery installations.

This view is confirmed by the fact that the first
known instances of breakdown directly traceable to
humid tropical conditions were experienced by Army
—the first failure being a Radar installation near Port
Moresby, followed by a series of failures of radio trans-

mitters at Milne Bay—while it is a matter of record

that the Army authorities were the first to insist on
the rigid application of equipment acceptance tests
calling for ‘exposure to hot, moist cycles.

In passing, it may be mentioned that this action
caused considerable confusion with respect to equip-
ments under development and manufacture and it is a
regrettable fact that a degree of adverse criticism
was levelled at the responsible Army authorities for
their action—the apparent reasoning being that as
the other Services had not stated a similar require-
ment, it was unnecessary! This experience demon-
strates once again that the operational commitments
of a Service are the ruling factor with respect to its
requirements—in this case, Army's commitment in-
troduced factors vet to be experienced by the other
Services. They were, later!

In due course, all of the Services fell into line and
called for rigid application of an Inter-Service “tropic-
testing” specification (CL1001), but this was not until
the end of 1943—in the meantime, there was the con-
fused period referred to above, followed by an inter-
vening period during which each of the Services ap-
plied its own particular Specification (Navy- Kl110;
Army—RS/PROV/3341; Air—DCD WT/1000). Each
of these Specifications, while similar in intent, dif-
fered in detail from the others and again led to con-
siderable eonfusion, both in the Services and with In-
dustry.

By the end of 1942, the picture was becoming a little
clearer and correlation of results and observations
began to establish a basic pattern for ‘tropicalisation”
—a term which applies to the treatment of existing
equipment rather than to the development of new
equipment, which is usually referred to as “tropic de-
sign”—and it was possible o ensure a reasonable de-

w4 e wme_.. s aman

gree of reliability of equipment in the field, besi
being able to nominate interim preventative meas
for equipment in store and in advanced stages
manufacture.

The Problems of Tropic Desian

The problem of permanent “tropic design” had
to be solved as it was not fully realised at that t
that moisture absorption was the prime cause of m
of the troubles experienced, but it is of interest
note that the first step in this direction was taken
Army during December, 1942, when it laid down a
specification for W8 No. 22 (Aust.) calling for her-
metic sealing of the sender/receiver and power supp!
cases.

Early in 1943, it became evident that a concerted al
tack must be made on the problem of “tropic design
and, as reported elsewhere in this publication, a Con-
ference of Service and Government representatives
was convened by the Council for Scintific & Industrial
Research with the object of formulating a plan of ac
tion. As a result of this Conference, a Scientific Mis-
slon was despatched to New Guinea for the purpose
of observing the behaviour of Service equipment (of
all types) under operational conditions.

The Report of the Mission was published in October,
1943, and in addition to confirming the necessity for
improved design and packaging of all Service equip-
ment, set out some basic facts regarding tropical de-
terioration which finally established the pattern for
further work on “tropic design”. The relevant re-
marks are worthy of quotation:—

“The maln cause of deterioration of electrical and
radio equipment in New Guinea Is the effect on molsturs
on  electrical insulation (the word “radic” being used to
include both Radar and wireless equipment), The effect of
temporature alone is negligible—much  higher sun  and
shade temperatures and more sudden changes of tempera-
ture are encountersd under desert conditions.

“The deterioration of electrical insulation Is manifested
In three ways:—

(n) Absorption of molsture on the surface of the Insulator,
causing Insulation leakage, warping or deformation of
the insulating materinl, or change In the electrioal

constants of clreuits using the insulation as a dielectric,

(b) Adsorptlon of moisture an the surface of the insulator,

causing surface leakage.

(¢} Penetration of the molsture through crevices or pinholes

In the Insulation, causing Internal leakage or change
In the electrical constants of clrcuits, due to the nd-
mixture of molsture with the dlelectric.”

The Report went on to elaborate these points and
also dealt with the matter of fungus growth, which
had been regarded by many investigators as almost
“No. 1 enemy”. While not belittling the importance
of fungus as an agent of deterioration, the Report
pointed out that as long as materials were carefully
selected, fungus would not grow on clean, dry sur-
faces, so that its prevention was largely a matter of
preventing the ingress of moisture.

With this Report as a basis, work on “tropic-design”
went on apace as, in addition to securing better co-
operation on the part of all concerned, the work of
the Mission was carried on by a number of Inter-Ser-
vice Committees and other agencies. This work was
co-ordinated by the Council for Sclentific & Industrial
Research, largely through its Scientific Liaison Bureau,
and we are indebted to the Council for a summary of
its activities, which follows: —

“In 1043, CSIR undertook responsibility for laborators
investigations of the deterioration and preservation of
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Superseding the 101" was the No. 11 set illuatrated above. This
was developed by AWA on the basis of the British Army No. 11
set and was manufactured in large guantities dur ng the first
halt of the war. Excellent perfarmance was achleved, but the
set was not of *‘tropical” design

Army's latest solution of its requirement for a uenernl-purposc
field wireless set is shown below in the form of the Astor-built

Wireless Set No. 22 (Aust.). This equipment is fully *‘tropic-
designed” and waterproofed to permit its use in amphiblous
operations, An important feature of the assembly is its light

weight—the complete station as illustrated weighs less than 90ibs.
and is designed to split into three *“man-pack™ loads.

e
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Although net of Australian origin, the
American SCR536 ‘“‘handy-talky’ shown
above was so widely used by Australian
forces that It merits a place in this
publication. This set was a complete
transmitter-receiver and weighed barely

Slbs.

iustrated below s the “original" Aus-
tralian-made Army wircless set the
“101.* This set was developed and bullt

by AWA and was exported in quantity
toc the AIF in the Middle East for field
use as a transmitter-receiver.

.
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tolecaommunication and electrical eoulpment intended for
service under huamid tropical conditions. The Division of
Eloctrotochnology in the Council’'s Nationnl Standards
Laborntory was ¢hosen to undertake the maln Investigations
and (o eo-ordinate the work of the sther laboratories of
the Commonwealth and the industry which assisted In the
program. The Malerinls Testing laboritory of Amilgaim-
ated Wireless (Australasin) Limited had commenced its
own program many months before this, and freely provided
very pgrent assistance o thoee eritical thines te the Servicos
and to the Commonwenith,

"Throughout the remoainder of the war, the lnboratories
enguged In "trople deslgn™ or “troplealisation” investign-
tions concentrated upon the problem of moisture In relation
to materials and components used In telecommunication
ecquipment. Attéentlon wias also given to the effects of
exposure to extremes of temperpture and thermal shock,
A considerable part of the program was devoted to the
developmaent of testing mothods of testing equipment.
This was necessary for resenrch into the behavior of ma-
terials  and for the gualification and production  testing
of components and complete oquipments,  The resalts of
these investigations may now he briefly summarised,

“It I= found that measures which provide adequate pro-
tection from molsture (by the cholee of sultable materials
nnd molsture-resistant finishes) also provide automatieally
gatisfactory protectlon from mould attack. The application
of molsture-reésistant finishos (varnlshes, wax and bita.
minous compounds) to materinls subject o deterioration,
delays but eannot provent the progressive reduction of
performance due to the ingress of molsture, It is therefore
exsentinl that, as fur a8 possible, materials which are
inheprently rexistant to deterioration on exposure Lo molsture
shauld be chosen,

“For complete protection. In general, the only satisfactory
solutlon s hermetie =enling In metal, glass or ecéeramic
casan. Joints betweon the metnl and metullived glase or
ceramic parts mns be soldered, Otherwise, and particularly
for parts which must be opened periodically for mainten-
ance, Joints may be efMectively sealed by gaskets or glinds
of synthetie rubber, There are considernble practical diMm-
cultles In the genernl appllication of hermetle sealing, such
as provision for the dissipation of heat and the prevention
of leaknges of molsture through gaskets and glands. How-
ever, this type of construction, with the enclosure of a
capeula of 0 dessleant such as sillgn gal, I8 ondoubitedly
ane of the best methods of design for tropleal serviee,

"The deterioration of performance in humid atmospheres
of glass wnd higher-grade cernmics s due mainly to the
formantion of surface films of molsture, which are relatively
highly conductive compared with the base materinl, A
vonsidernble amount of research hns been undertaken In
the "anti-wetting'” treatment of the surfaces of these non-
nhsorbent materinls with surface active amines, which has
resulted in an Improvement of one hundred to one thousand-
fold in the insulation resisxtance. Organosilicon compounds,
developed In USA and CGreat Britain, may provide even
hetter resills

“Research  in testing methods and testing equipment
for examining the effects upon materials of atmospheres
of high relative humidity Jed to the conclusion that the
relntive humidity in the test chamber must be malntained
within close lmits, such as %% < 2% RH. This is
necassnry thranghout periods of heating, cooling and fixed
tempernture, and during colectrieal measurements when
the conditions malntained should be similar to those en-
countered under opetiting conditions in the fisld (such as
0% to 591, A sensitive sutomatic means of maintaining
this control by elsotronle apparatus has been developed
and Is regarded as o major advance in humldity testing
technlgue,

“"The results of the accumulated information and experi-
once in this fleld will now he applicnble to the peacetime
requirements of equipment nol only for the Services but
for civillan use In humld climates, or In places such as
Sydney and Melbourne, where high relntive bhumidities are
encountered during some periods of the vear.'

This summary of work done in the “tropic-design”
field is somewhat out of chronological order in that it
covers activities right through the period from 1943

on, and before concluding this article it is desirable to
make further brief reference to the purely Service as-
pects of the 1943-45 period.

Services’ Standardisation Activities

Following on what we termed the “trial and error"
era of Service design which concluded with the organ-
isation of Inter-Service investigations of tropic-de-
sign matters, Service production settled down on a
fairly even keel—the major difficulty being the ability
of Industry to produce the guantities of equipment
required. This position was complicated by the now-
universal demands, both by our Services and the
Americans, for either tropicalisation or tropic-design
of all equipment.

The Production Directorates of the Ministry of
Munitions were now well in their stride and were giv-
ing material assistance in many respects, particularly
with respect to the assessment of industrial capacity
and ensuring a flow of raw materials, but the de-
mands for equipment kept growing. Considerable con-
fusion again was introduced, and the establishment of
priorities became an almost-impossible task.

A survey of Services' equipment in production at
this time indicated a considerable amount of near-
duplication and, in July, 1943, before the Scientific
Mission had completed its work, General Headquarters,
SWPA, convened the Equipment Standardisation Com-~
mittee which has been referred to elsewhere in this
publication, with the primary object of eliminating
near-duplicate production either at that time, or m
the future. A secondary object, which later became
one of the major functions of the Committee, was to
standardise Services' equipment acceptance tests.

This second phase of the Committee's activities
commenced as soon as the simplification of equipment
schedules had been initiated, and in December, 1943,
the Committee published its first testing Specifica-
tion—the previously-mentioned “CL1001”, entitled
“The General Requirements Applicable to Telecom-
munications and Associated Apparatus for Use in
Humid Tropical Climates.” This Specification was
drawn up on the basis of the existing Service speci-
ficatlons and took full cognisance of local technology
and the latest information from overseas. It would
be idle to pretend that, in spite of all this, no objee-
tions were raised to CL1001—there were, but at least
it was a combined Services specification (instead of
several), and was a step in the right direction.

Following on the publication of CL1001, the Com-
mittee went right ahead with its standardisation ac-
tivities, working closely in liaison with the Standards
Assocation of Australia, and produced or adopted for
Service use a number of Specifications covering mater-
lals and components—as at the cessation of hostilities,
no less than 27 major specifications had been pub-
lished or were in an advanced stage of preparation.

The effect of this work, together with that of CSIR
and the ever-growing appreciation of Service re-
quirements by Industry made for a very efficient set-
up during the closing year of the war and relations
on all sides were most harmonious. A carping critic
might raise the point that it took a long time to reach
this desirable state of affairs, but against that it must
be realised that the “home-front” battle of produc-
tion did not commence until 1942 and that it was early
in the next year before conditions were such as to
permit anyone to take stock of the situation—so, may-
be it was not such a long time, after all,
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On this page are shown four patrol sets built
by Radio Corporation Pty. Ltd. (“Astor'') for
infantry, “*commando’ and air llaison service.
Above is shown the Army 108 Mark |1 which was
developed from the British No. 18 set and saw
service in the Middlie East, while below we see
the lightweight No. 208 set which was exten.
pively used by Army ““‘commando’ troops in
the New Guinea campaign — both sets are
tranamitter-receivers.

The compact assembly shown above is the Astor ATRSA, daveloped
from a Forestry Commission set for use by RAAF air-liaison
parties. This equipment was slightly modified and adopted by
Army as Wireless Set No. 113A, in which version it performed
sovereign service during the Timar operations.

Developed for Jungle warfare as a result of experience with the
108 Mk Il and the 208, the Army 108 Mk 1Il shown below was
built by Radio Corporation and saw extensive service throughout
the SWPA. This equipment, like the others on this page, was
completely battery-operated and designed for “man-pack"
onaration



A Reciew of the Operational Use of Australian
Telecommunication’s Equipment in the SWPA

Cquipment

At Action Stations

by J. A. Angus*

To recount the multitude of individual uses to which
Australian made tele-communications equipment was
put and the job it did in the field for the Australian
Navy, Army and Air Force in the Pacific Area, would
be to tell, piece by piece and action by aetion, every
campaign in which Australian Forces—and in many
instances the U.S. Forces—were engaged.

The story of the uses of Australian Military equip-
ment illustrates the vital nature and the magnitude
of the task of the Australian telecommunications in-
dustry in producing that equipment, and it tells to
some degree of the signals job that our Navy, Army
and Air Force personnel accomplished, but no attempt
is made here to deseribe the full structure of the sig-
nals organisation of the individual services or every

A
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. * This article Is written by RETAILER'S editor, J. A )
V Angus, as a result of his experiences as an Accredited t

Wiar Correspondent in the FPaclifle area.

! During the early part of 16456 it was decided by this
husiness publishing company that some serious effort
whould be made to record the achievements of Aus-
tralia’s Telecommunieation Industry during the war and
to what effect the products of Industry were used,
Approaches were made to the Navy, Army and Alr
Force seeking thelr co-operation in obtuining dstalls of
the use of Australlan-made squipment in the field, and
muibrequently 1 War Correspondent's acereditation was
jasued to Jack Angus under sponsarship of the RAAF
and with the co-operation of the Navy., It was under
this arrangement that he commenced his tour of the
SWPA, nnd it was not until shortly hefore he wis
scheduled to return to Australla that Army co-operation
wias fortheoming and access to Army equipmonts por-
mitted,

Consequently, because of the limited nmount of time
he was nhle to spend with the Army., the nctivities of
that Service are not mentioned In all places. This does
not necessarily detract from the effectiveness of the
story because the Army does not require the diversity
of types of telecommuniecations equipment for forward
operationnl use such as used by the RAAF. The signals
equipment of ench Army Division ls virtually duplionted
snd In eovering, at Borneo, the 9th Div. and &t Morotal
the Adv. LHQ signals set-ups, it i=s felt that from an
equipment polnt of view a fairly complete picture has
bheen ohtained,

Our thanks are extended to the Services for their
co-operation and assistance given our War Correspondent,
particularly to the RAAF who provided all transport
facilities and whose initinl actlon made the visit to the
operntional arens  possible

0, F. MINGAY., Managing Editor

-
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campaign they conducted—that is a task too immense
for a publication of this nature,

This article tells directly of what could be seen and
learned of the uses, operation and requirements of
Australian telecommunications equipment under oper-
ational conditions during a ten weeks’' tour of the
SWPA—living with the men who operated the equip-
ment and seeing at first hand the functions it per-
formed.

RAAF Northern Command

The first place visited after leaving Australia was
Madang on the north coast of New Guinea, It was a
typical New Guinea coast setting with plenty of coral,
palm trees, blazing heat and rain. At Madang was
located the headquarters of the RAAF Northern Com-
mand—a headquarters operating and controlling one
of those areas into which RAAF operations in the
South West Pacific was divided.

Other task units were; North-Eastern Area with
headquarters at Townsville; North Western Area at
Darwin; 11 Group at Morotai and 1st Tactical Air
Force at Labuan. The headquarters in each area
operated independently, under RAAF Command for
operational control and under RAAF HQ. for adminis-
tration and supply.

Northern Command (Norcom) was formed in April,
1944, with its administration section at Nadzab and
the operations section at Milne Bay, which moved to
Madang in August, 1944, Later in September the ad-
ministration section also moved to Madang which then
became the main centre of communications in the
Norcom area.

The Chief Signals Officer of RAAF Northern Com-
mand, Wing Commander Charles Beurle, had a HQ
Stafl of about 12 officers and three other ranks includ-
ing his assistant C.8.0. Signals, S/Ldr. Bill Roby, and
assistant C.8.0. Radar, S/Ldr. George Rann, and was
responsible for the positioning and efficient working
of all RAAF telecommunication facilities within the
area. This Included point-to-point communications,
wireless aids to navigation and radar facilities. In
effect, the C.5.0. controlled all signals units or signals
sections of units, squadrons, etc, within Norcom.

The Norcom Telecommunications Unit under Com-
manding Officer S/Ldr. Dick Walker, operated the




Madang signals office, transmitting station and power
plant. The signals office which was located among
the HQ administrative bulldings was the nerve centre
of communications housing the receivers and tele-
graphists, the teleprinters, telephone switchboard, and
the cypher staff, as well as providing message distri-
bution facilities.

The receivers used were all Kingsley ART's—about
27 in all which, in maintaining a 24-hours service, re-
quired a staff of 76 telegraphists, and 24 signals clerks.
In addition there were four telephone operators and
three teleprinter operators. The teleprinter circuit
was linked between the Sig. office, the airstrip and the
Air Defence Headquarters (ADHQ). This sig. office
handled an average of three million groups per month
received, which of course does not include the mess-
ages sent out. All “out” messages were keyed by the
telegraphists at the Signals Office, where remote con-
trol facilities were provided for the transmitters lo-
cated In a central transmitting station some mile or
50 away.

The keying lines between the sig. office and the
transmitter were usually type D8 cable and required
fairly constant maintenance. In addition to the fact
that the cable had often to be tied around trees, the
moisture and heat ruined the insulation so that in wet
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A bank of ART
receivers, made by
Kingsley Radio, at
the Telecom Unit
receiving station at
Madang can be seen
at left. Call.signs and
locations of some of
the stations being
worked can be identi-
fied on the picture.
There were about 27
of these receivers in
use Iin this signals
office.

The photograph above and those below show various equip-
ments at the RAAF Telecom Unit transmitting station at
Madang. Above are three ATS transmitters, made by AWA,
with line relays for each mounted on the fioor beneath each
transmitter, Below, from left to right, are: 1, Two ATI4S
HF transmitters (made by AWA). At the left of the picture
one of the station personnel is removing an STC transmit-
ting valve from its packing case. 2. The 50 line patch panel
through which all lines feeding into the transmitters are
controlled: and 3. An ATI1? VHF transmitter, made by
Thom & Smith (left) and an AT20 (STC).




weather dead shorts often occurred. The cable had a
maximum useable life, under these conditions, of
about eight months. Under more permanent condi-
tions, it was possible to overcome most of these
troubles by the use of properly erected HDC lines and,
in some cases, armoured underground cables.

The transmitting station surrounded by its aerial
arrays stood on its own in a clearing In the jungle
about a half a mile off the road which lead from the
air strip to the main R.AAAF. and Army camp areas.
It was a building of some 30 feet by 70 feet made of
bush timber with an iron roof and with Sisalkraft
waterproof paper for walls, but it contained almost
40 modern radio transmitters including 20 AT20's
(STC and Eclipse), three AT14’s, one AT14A (Tasma),
eight AT5's (AWA), two ATI17's one AT15 (Tasma),
and three AT21's (AWA). These transmitters pro-
vided a total frequency coverage over the ranges
150-500 kC/s., 2-20 Me/s. and 100-150 Me/s.

Keying lines came in to these transmitters from
the sig. office carrying all general signals for as far
north as Morotai and direct to Melbourne; from
ADHO carrying traffic for operational sorties and com-
munications to all radar stations; from 42 OBU (the
local Operational Base Unit) for Aeradio, a term
which is applied to the system for ground-to-air and
air-to-ground communications operating on either CW
or voice.

For the Aeradio circuit either an ATI4 or ATI4A
was used; AT20's were used for the direct Melbourne
circuit; AT21's or AT5's were used to radar stations,
while for an air-sea rescue watch operating from the
sig. office to water craft and Catalina flying boats an
AT20 was also used. The system of Aeradio communi-
cations conformed with civil practice although all sta-
tions in New Guinea were operated by the RAAF, The
Aeradio stations were divided into two nets: 1. Mor-
esby, Milne Bay, Dobadura, Torckina, Jaquinot Bay
and Lae; 2. Lae (as connecting station), Madang,
Momote, Tadji, Hollandia, Biak, Middleburg, Morotai,
Labuan, Tarakan and Balikpapan.

Fl./8gt. Jim Crowe, who in pre-war days was engaged
in free-lance radlo and electrical work and associated
with an amateur station at Gladstone, Queensland,
was in charge of the transmitting station staff of 12
wireless mechanics and three electrical mechanies.
This staff, in addition to standing watch in the trans-
mitting station carried out the task of maintaining
the transmiters, all of which were pulled down and
completely overhauled at least once a month when
all components, valves, wiring, ete., were checked and
tested.

In order to keep the equipments as dry as possible
and inhibit fungus growth the valve filaments of the
transmitters were kept heated at all times. If a trans-
mitter was left idle for more than a few days moisture
absorption would provide an excellent breeding ground
for fungus, resulting in serious deterioration—the
safety margin for an idle equipment being under a
week. This was by no means the only effect of local
tropical conditions. The transmitters had to be cleaned
of spider webs anything up to ten times a day and par-
ticularly during the rainy season, myriad insects in-
vaded every possible corner of the transmitters, made
contact across terminals and caused arching. The

agrial feeder lines from the transmitting hut ta the ..

aérials were strung about six feet from the ground but

the area around them had to be frequently cleared——
it would take only six weeks for the undergrowth and
kunai to envelope the lines at that height. In addition,
difficulty was experienced with the aerial arrays—they
were mainly Delta matched systems designed for use
on one frequency. The difficulty arose due to the neces-
sity for much frequency changing, on most occasions
without time to pull down and re-cut the aerials, with
the result that the aerials had to be juggled and used
as best as possible—regarding 30 per cent. as maxi-
mum tolerance.

The fact that most of the transmitting station per-
sonnel had never seen a radio transmitter before en-
listing and had been sent straight from Air Force
training schools to Madang, yet were able to keep the
station on the air and functioning efficiently under
those conditions, speaks well for the thoroughness of
the RAAAF. system of training,

The power supply for the transmitting station, sig-
nals office and the Norcom HQ camp was provided by
four Ford V8-driven 25 kVA generators supplying a
standard three phase 415 volt supply. The power plant
equipment with the exception of Ford motors was made
by Hodson & Gault of Melbourne and by Westinghouse.
The average drain was 15 kVA day-time and 65-70
kVA at night.

Madang ADHQ

One of the most interesting RAAF units at Madang,
from a general point of view, was the Air Defence
Headquarters. The ADHQ was linked with all radar
stations and Fighter Director Posts (FDP) in its area
and with other ADHQ's. It was the point of identifi-
cation of all aircraft in the air, and was kept advised
of all aircraft movements and provided a cross check
on friendly aircraft if their IFF was not operating.

IFF is an abbreviation for Identification Friend or
Foe. All Allied aircraft were fitted with IFF equip-
ment—a small continuously-operated transmitter
which sent out a coded signal when “triggered” by
a search pulse from the corresponding ground equip-
ment. By this means, all aircraft with this equipment
could be readily identified when they came within
the field of radar search. By changing the code and
frequency of the IFF transmitters it was possible
throughout the war to avoid confusion in the iden-
tification of friendly or enemy aircraft.

The nerve centre of an ADHQ set-up was the plotting
room. Usually a large room containing a table in the
centre and on which was a large scale map of the
area marked off in sections. All radar stations in the
area were in direct radio communication with ADHQ
for advising aircraft plots, and all aireraft operating
in the area reported their movements to ADHQ and
as this information was received a team of “plotters,”
always in attendance at the plotting table, placed
markers representing the aircraft, in position on the
map. The markers were indexed to show the number,
size, direction, speed and identity of all individual
or groups of aireraft in the air.

The markers were continuously moved over the map,
tracing the movements of the aireraft, so that at all
times the “controller” (the officer in charge) who was
usually seated at a desk elevated above the level of
the plotting table could see a complete and accurate
picture of the position, ete., of all aircraft in his area.
The. “controller” was. also in direct_telephone com-
munication with the Fighter Squadron based on the




The receiving instal.
lation comprising 18
ART Kingsley re-
ceivers at the ADHOQ,
Madang, Signals from
the receivers are fed
through the rack in
the centre, to the
headphone positions,

The hut at right was
used by the RIMU for
re.-equipping of Radar
stations.

local airstrip and in radio contact with other Fighter
Director Posts within his area of defence (in the case
of Madang there were three), and aircraft also with
ADHQ's in adjoining areas.

From his desk the “controller” could direct move-
ments of all aircraft in his area, set courses for fighter
aireraft to intercept enemy planes that had been lo-
cated, and divert bombers from danger areas.

The radio receiving room at Madang ADHQ. used
up to 16 Kingsley ART receivers, receiving information
from radar stations, FDP's (Fighter Director Posts)
and ADHQ's. In addition, BC624A VHF receivers were
located in the plotting room receiving R/T communi-
cations from aircraft,

The transmitters were all located in the Telecom
transmitting station and the keying lines all fed to
there from ADHQ. For contact with radar stations
AWA ATS5 transmitters were used while 500-watt
transmitters (either AT20's or ATI36) were utilised
for contact with FDP's and ADHQ's.

Within the Norcom area there were 17 radar sta-
tions, eight of which reported into ADHQ Madang,
five to another ADHQ establishment at Moresby and
four to the 112 MFCU at Torikina—a Mobile Fighter
Control Unit which is virtually a small edition of an
ADHQ with a mobile, rather than a permanent struc-
ture.

A Typical Setup

The set-up and the equipments used by the ADHQ
at Madang can, in general terms be taken as typical
of all RAAF ADHQ's in the Pacific—some were larger,
some smaller—and in a number of cases the trans-
mitters occupied a separate ADHQ transmitting sta-
tion, but their functions were the same.

Aerodrome Control

The control fower on the Madang airstrip housed
MF, HF, VHF equipment for aerodrome control. This
equipment comprised an AT5/AR8 AWA transmitter-
receiver, a Radio Corp. ATR2B transmitter-receiver

used for contact with crash boats, Sunderlands, Cata-
linas and Mariners and a US. made VHF transmitter
type SCR522/TR5043.

An MF homing beacon utilising an AT15A (Tasma)
transmitter operating on 525 kec/s. was also located
at the strip. The function of a “homer” is to send out
continuous signals which, when received by aircraft
In the air, can be used to indicate whether the aircraft
Is headed on course to the aerodrome. The transmit-
ter was controlled from the strip operations room and
half-hourly weather reports were also transmitted on
the homing beacon.

3RIMU

Located on a small island in Madang Harbour was
RAAF No. 3 Radio Installation and Maintenance Unit,
generally referred to as 3 RIMU. As its name implies,
this unit was responsible for the installation and re-
palr of all signals and radar equipment in the Norcom
area, In addition to a machine shop and separate
workshops for radar and signals equipment the Unit
carried a large stock of parts and complete equipments
and, in fact, was equipped to carry out all types of
repalrs to any signals or radar gear.

In addition to the workshop the radar section util-
Ised a palm-roofed “boong"” (native) hut as a separate
unit for refitting complete radar stations. Such re-
fitting included not only the radar gear, but tents,
transport, etc., so that it could be delivered and in-
stalled as a complete station ready for operation with
accommodation and facilities for the radar station
crew. This was a very necessary factor, as radar sta-
tions were mostly located miles—or even hundreds of
miles—away from other units and perforce had to be
self-contained in every respect.

The technical personnel required to handle the work
at the RIMU totalled, in addition to officers, 24 me-
chanics in the radar section and 40 mechanics in the
signals section. There were also three complete in-
stallation parties working in the field.

The functions and equipment, ete., of an RIMU will
be treated more fully in a later section of this article
but before leaving the Madang RIMU it is interesting
to note, as an example of the resourcefulness and en-
terprise apparent throughout the Services, that in
the machine shop, a Japanese lathe which had been
found and repaired was working alongside an Aus-
trallan made “Mars" Junlor, and the rest of the
machine shop equipment. -

Navy at Madang

At Madang was also located the headquarters of
the Naval Officer In Charge of the area. The signals
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section of the NOIC establishment handled all signals
traffic from the area to Canberra and to NOIC Moluc-
cas at Morotai. It also acted as an alternative route
for traffic from Morotai to Canberra which normally
went via Darwin, and in addition operated the “New
Guinea Intercept” which was the term applied to the
method of communicating with ships at sea.

Messages for ships broadcast from Madang were
picked up and re-broadcast by the NOIC Station at
Morotal. This re-broadcasting was additional to the
normal Naval service from the high-power Navy sta-
tion at Belconnen, near Canberra, and was done to en-
sure that all ships had every opportunity of receiving
the messages sent, because during the greater part of
the time that ships were at sea it was necessary for
them to maintain radio silence and therefore were not
able to acknowledge messages.

Communications were also maintained with all Port
Directorates (PD's) in the NOIC Madang area. These
PD’s were located at Wewak, Hollandia, Biak, Fin-
schafen, Lae, Oro Bay, Milne Bay, Jacquinot Bay, and
Torokina. The functions of the PD's which operated
as staging points for shipping were based mainly on
communications. They gave instructions to all ships
regarding routes to be followed, minefields to be
avoided, etc, and advised arrival and departure times
to NOIC.

The NOIC headquarters occupied the pre-war
Madang hospital on Bode point. The building had
been fairly extensively holed by straffing and was pre-
sumed to have previously been used as headquarters
by the Japanese. The transmitting and receiving
stations, however, were set up on Beliau Island in
Madang harbour.

The NOIC W/T station had been originally estab-
lished at Milne Bay but was transferred to Madang in
July, 1944. Beliau Island at that time was covered
with seven feet kunai and littered with coconut fronds
that had been felled by gunfire. Out of this, clearings
were hewn for the transmitting station, and about &
quarter of a mile away for the 20’ x 60’ receiving hut.
The island, too, had to be cleared of foxholes, Jap
bodies, and unexploded 12-pounder and mortar shells
before it became properly habitable,

Lieut. John Tucker was the Navy Stafl Officer Com-
munications and his Assistant SOC, Lieut. Jack Dunn,
was In charge of codes and cyphers with a staff of
about 65 coders and signalmen.

The receiving station staff under Warrant Tele-
graphist “Duff” Herman totalled about 60 and handled
an average of about 18 thousand messages per month,
each message averaging about 50 groups. This traffic
reached a peak of 43 thousand groups per day. The
recelving equipment comprised ten A679H (STC) re-
ceivers which terminated two circuits from Belconnon
(Canberra) ; two from all PD’s, which were divided in-
to two nets; one from NOIC Moluccas; one for Port
Wave (Harbour communications); one for the Ad-
miralty Ship to Shore channel; one for Hollandia: one

Reading from top to bottom the pictures on this page show:—
The remote control equipment on the bridge of the HMAS
Diamantina controlling an RCB transmitter-receiver, made by
Radio Corporation, which was located in the ship's wireless room.
This RCB can be teen in the next picture alongside an AWA-made
type R7647 wavemeter. The third picture shows the line of
recelvers on the “Diamantina.” They are, from left to right,
the 1C6940, 2C6940, C6940 and 2C6940 receivers made by AWA.
The next picture shows one of a bank of STC type A679J receivers
at the N.O.I.C. Madang receiving station, whilst the last photo-
graph gives a general view of the Navy transmitting station
at Madang.



for New Ciuinea Intercept which also covered Morotal
to Darwin traffic, and one on Bells Fox, the Navy
designation for Belconnon transmissions to all ships.

The transmitting station had a staff of four watch-
keepers and five mechanics under the control of PO
Wireless Mechanic George Ryan and was equipped
with five ATI13, one ATI3B, (AWA), three AT20's
{(STC), one SVC100/101 (Philips) and a Teleradio 3B
which was used for monitoring their own transmis-
sions. All transmitters were Interchangeable on to
any circuit with the exception of the SVC100/101
which was always kept on the Port Wave and Ship
to Shore frequencies. A triangular aerial array on
50 ft. masts was used. The station had its own power
supply of three 13 kVA Diesel generators and two Ford-
driven 5 kVA's and also its own workshop with five
wireless mechanics under PO Ted Barnes.

HMAS Diamantina

Whilst at Madang I was also able to spend a day
aboard the Australian frigate HMAS Diamantina. The
ship’s signals personnel, under the Signals (and Navi-
gation) Officer, Lieut. Bill Reid and PO Crawford
Young, totalled four telegraphists and two coders.
Crawford Young, an electrician by trade, operated
amateur station VK6CY before the war.

The main bank of receivers in the radlo room were
made by AWA and comprised two 2C6940's for HF re-
ception, one 1C6940 for the MF Port Wave and the in-
ternational distress wave and one C6940 for LF re-
ception.

The ship’s main transmitter was an AWA 21/22J
5385 and there was also an RC8 (Astor) transmitter-
receiver which was used for Port Wave and also for
working with aireraft spotters and Army observation
posts. The RC8 transmitter-receiver could be operated
by remote control from the Bridge. An AT5/ARS3
(AWA) was kept as an emergency outfit, completely
self-contained with its own battery power supply, and
was installed aft away from the wireless room. A
Philips’ PA equipment was also installed to provide
sound reproduction to all parts of the ship.

RAAF Radar-Momote

From Madang a visit was paid to Momote in the
Admiralty Islands. There the RAAF had an FDP (114
Fighter Control Unit), two AW (air warning) radar
stations, one GCI (Ground Control Intercept) radar
station and a J28 (CSIR) ionospheric recording sta-
tion. The purpose of the ionospheric recording sta-
tion was to measure fluctuations and conditions of
the ionospheric layer so that this information together
with that supplied from other recording stations could
be used by the RAAF in predicting ionospheric activity
enabling a proper choice of frequencies for various
times, to be made.

The two AW Radar stations (337 and 347) arrived
at Momote on March 9, 1944 with the first convoy of
US Forces and landed in Seeadler Harbour. Both were
fully operational within a week of landing. FL/Lieut.
Jim Hatty, who landed with the stations, was still in
charge of 347 but was expecting to be relieved when
I met him.

Radar 337 was first installed on top of a Jap fox-
hole but after a time the foxhole collapsed and the
station was reinstalled alongside. It was about 14
feet above sea level and close to the shore. The radar
equipment of this station was the HMV made AWJ23A

receiver and the AWJ23B transmitter with modulator
together with a US made BL4 interrogator for identi-
fication of IFF. This equipment gave an average
range of 70 to 80 miles, depending of course, on the
height of the aircraft.

The station had a direct telephone line to the FDP
at Momote and maintained communication direct with
ADHQ Madang with an AT5/AR8 (AWA). Two Alrzone-
made homing beacons were also installed which operat-
ed alternate 24-hour shifts. Power was supplied by two
Ford 10 driven 5 kVA generators. OC of the station
was P/O Bruce Burgess who had eight radar operators,
four telegraphists and two radar mechanics, together
with guards, driver, cook, medical orderly, etc. The
erew lived in a “boong” hut and tent camp about 300
vards away from the station.

At 153 Radar, the mobile GCI station, F/O Bill Well-
stead was in charge of his crew of about 30. The
station used British equipment (transmitter type
T3079 and receiver type R3202/A) which was mounted
on trucks—one for the transmitter, one for the re-
ceiver and one orderly room truck, whilst three trail-
ers carried the aerial array and two diesel-driven
25 kVA generators.

After returning to Madang the next stopping place
was Biak in Dutch New Guinea. The route from
Madang to Biak took me over Wewak and Aitape to
Hollandia, where a stop was made before proceeding
to Biak,

Navy Port Directorate—Biak

The principal functions of a Navy Port Directorate
are to give instructions to all shipping, including Mer-
chant Marine, as to their routes, advise departure and
arrival times to the NOIC (in this case to Madang)
and act as a staging point for shipping,

The signals officer at Biak PD, S/Lieut. Keith Mc-
Gowan, had a staff of six telegraphists and three cod-
ers who, with their equipment of two DR101's (Philips),
one AB79H and one AT20 (STC) handled an average
traffic of 4,000 groups per day. The two DR101 trans-
mitter-receivers were used for a point-te-point eircuit
with Mios Wondi and for Port Wave, whilst the AT20

A general view of Radar | =
station 337 at Momote, A
Admiralty Is. This station
used HMV made AW

equipment and had a
range of bhetween 70-80
miles depending on height
of aircraft being plaotted.




MNavy equipment at the Port Directorate station
at Biak is shown at right. The telagraphist
1 working with an STC AG79J receiver (left)
and the receiver of the Philips DR101 trans-
mitter-racaiver The DRI0OYT transmitter can
be seen alongside an STC AT20 in the station’s
transmitting room.

and A679H operated the Madang circuit.
A staff of 11 signalmen also manned a
visual signals tower controlling all V/S for ships in
in the harbor and challenging all craft on their
arrival.

RAAF 89 OBU ‘

At the time of my visit to Biak, the signals section
of the RAAF Operational Base Unit (89 OBU) was in
the process of being changed into new and larger
transmitting and receiving stations.

The original radio facilities were operating, provid-
ing one circuit to Madang (Biak was in the Norcom
area), one to Middleburg and two for aeradio. The
equipment used was five Kingsley AR7 receivers, an
ATI13B and an ATI13 (both AWA transmitters) and
one AT5/AR8 (AWA) and was operated by a staff
of 14.

The new station under construction was intended
to carry all RAF as well as RAAF traffic. It was being
erected by an installation party from 3 RIMU Madang,
under F/O Dick Miatt. The equipment planned for
the new transmitting station included two AWA
ATI3C's (one to be used as a homer), two ATI13's
(AWA), two ATI14's, two AT17's (Tasma), and two
AT20's (STC) with the addition of aerodrome control
equipment.

A new power plant had been installed at one end of
the new transmitting station building housing two
Ford V8 driven 25 kVA generators.

Equipment in the receiving room of the HMAS *“Platypus’ Is

shown below, At left is an ATS5/ARS, beside which is an Army

Mo, 22 set. Mounted above the 22 is a 3BZ (Teleradio). The
inset shows a C143A D/F
equinment made by AWA.

NOIC Moluccas

The next stopping place was Morotai where the
NOIC Moluccas was located. Unlike NOIC Madang,
the Navy headquarters at Morotai were not based on
snore, but was aboard HMAS Platypus, anchored in the
harbour.

The Navy signals job at Morotai was not as large
as that required at Madang. There were no PD’s in
the area, and signal traffic to Borneo was carried
by Army and US signals, although when guardships
were present at Balikpapan, Tarakan and Labuan they
tuned in on the New Guinea Intercept circuit. The
signals personnel aboard Platypus, in addition to the
SOC Lieut. Jim Kershaw and Warrant Telegraphist
Alex Brydie, totalled two PO's, six telegraphists, two
mechanics and five coders.

Equipment aboard Platypus was a 21/22J 5385
(AWA) transmitter, two AT5/AR8's (AWA transmit-
ter-receivers, one of which was kept as emergency
equipment), and RC8 (Astor) transmitter-receiver
and a 3BZ (AWA) teleradio which was used for air
raid warnings. An Army 22 set (Astor) was also in-
stalled in the radio room with an Army operator and
was used for direct communication with Army Adv.
LHQ which was based on Morotal Island.

HMAS Whang Pu, which was also anchored in the
harbour, was used as the control ship for the harbour
control eircuit using a 1C6940 and an AT5/ ARS8 (AWA).

Plans were being made at that time for the NOIC
Moluccas to take over the US Navy operated station
Radio Morotai, transferring their signals set-up to
the existing shore-based Installation and opening up
their own direct circuits to Labuan, Balikpapan, Tara-
kan and Biak so taking over the complete job of har-
bour control. From the shore-based station they
would also have direct telephone and teleprinter com-
munications with all Army and RAAF Units on
Morotali.




The corvette HMAS Bowen was also in Morotal Har-
bour. It carried radio equipment typical of that class
of ship comprising an 18J5385 (AWA transmitter); a
106940 and a 2C6040 (AWA receivers); an RC8 trans-
mitter-recelver (Astor); an SCR522/TR5043 (US) and
a Cl43A (AWA) MF D/F.

Army at Morotai

Attached to the Army General Staff at Morotal as
technical advisers on all signals matters and in tech-
nical control of units within the area was Col. Jim
MeKinlay, of West Australla, Assistant Signals Officer
in Chief and his staff of six officers.

The Advanced Land Headquarters Signals Unit
which supplied the bulk of the Army signals facilities
on the island of Morotal was under the command of
Lt.-Col. “Sam" Hall who had taken over from the pre-
vious CO, Lt.-Col. Bill Galley. The Unit had been
formed as 23 L of C (Lines of Communication) Signals
in Vietoria in June, 1944 and moved to Hollandia in
November of that year, where they operated until a
detachment was sent to Morotai on February 3, 19845,
By June, the complete unit was on Morotal and be-
came Adv. LHQ Sigs.

The first detachment to arrive at Morotal under
Capt. Joe Wells was equipped with Fullerphones, “L"
telephones, and ten-line magneto switch boards, and
provided telephone circuits for intra-island facilities.
They also opened radio links with Hollandia and Man-
ila using 133's (AWA).

The second detachment, which was part of a line
sectlon, arrived a week later and laid their own lines
as far as Sabatal, which was slightly beyond the peri-
meter. On this job the men, most of whom had been
on the Kokoda Trail, worked 16 hours a day for the
first three weeks in getting the lines through.

The main body of the Unit reached Morotai in
March, leaving only a small rear detachment at Hol-
landia for communications with Melbourne, Lae, Man-
fla (Philippines) and Morotai. The main signals
office was established and a second link with Manila
and circuits to Darwin, Atherton Tablelands, Lae and
two to Melbourne were established using 133 (AWA)
transmitters and No. 4 (Philips) recelvers. Telephone
facilities were consolidated and extended, using mainly
type “L" telephone sets (STC).

The photograph below showa a British-made Creed
High Speed recorder in use at Adv. LHQ sig. office,
Morotai. At r oht is view of two of the 90 ft. masts
which support a Rhombic aerial at the SW tip
of Morotai Island. These
masts are set in coral in 2
to 4 ft. of water. At extreme
right is an AT13C AWA-made
transmitter in the Adv. LHQ
transmitter hut,

A few weeks later a section of 3 Coy. LHQ Heavy
Wireless Group arrived and were attached temporarily
to Adv. LHQ Sigs. 3 Coy. operated two high- speed
channels direct to Melbourne and one monitoring
transmitters and type C95028 and C85031 receivers
(AWA).

Later a third channel to Manila was opened with
another 133 transmitter. Copper airlines for telephone
communications were installed as far as the Tth Div.
and 9th Div, concentration areas where they were
camped at Morotal prior to their invasion of Borneo
These lines were considered to be an Improvement
on the existing US circuits,

The plctures below show Army transmitter Iinstallations at
Morotai. At top is a line of 133's at Adv. LHQ station and below
3 Coy. Wirsless for
Both types of transmitters were made by AWA,

are thres: 1058 transmitters used by No.
high speed work.
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Signals were faced at that time with an ever in-
creasing demand for telephone [facilities to service
Corps troops and Base troops on their arrival and
all line signals on the island were pooled to cope with
the job. Expansion of line facilities was made con-
tinuously, taking over US lines as the Americans
moved out and providing communications for remain-
Ing US units. Teleprinter circuits were established to
Naval Command US Navy Base, 13th US Air Force
Bomber Command, RAAF Headquarters and to Corps.
During Tth and 8th Divisions' operations on Borneo,
Adv. LHQ Sigs. at Morotal provided their rear com-
munications, working to the invasion forces' command
ships.

“Golden Arrow”

The remainder of 3 Coy. Heavy Wireless arrived
during July 1945 with a further two sets of 105 and
C95028 high-speed transmitters and receivers. They
also brought a 5kW (SWBSE) Marconi transmitter for
use on high-speed transmission.. This transmitter was
mounted on a complete English truck assembly known
as the “Golden Arrow.” It was these “Golden Arrow"”
assemblies which were used by British invasion forces
in Normandy. 3 Coy. took over command of its own
troops and established a separate camp about a half
mile away and was in the process of establishing its
own transmitting station and withdrawing the equip-
ment of its advanced section from the Adv. LHQ
station.

Adv. LHQ Sigs. handled an average of between
80,000 to 100,000 groups per day. After the cessation of
hostilities they established communication with Japa-
nese forces in the Celebes, Halmaheras and at Ambon.
133’s were used for this and also for maintaining con-
tact with Australian forces relieving POW’s in those
areas and in Timor and Macassar.

Advanced HQ RAAF Command

An advanced headquarters of RAAF Command was
located at Morotai and had been established there in
March 1945 to handle RAAF planning and execution
for the Borneo operations, RAAF Command located
at Brisbane was the organisation responsible for direct-
ing all operational activities of the RAAF.

When an advanced HQ was sent to Morotal to plan
the Borneo invasion their signals staff was the first
to arrive, so that their own communications channels
could be established. The Chief Signals Officer of RAAF
Command who was in Morotai to handle the RAAF
signals planning for the Tarakan invasion was Group
Capt. J. Thompson (RAF). He returned to the RAF
after the Tarakan show, and W/C Alex Slight took
over with W/C Stan Rose as his deputy CSO.

The Adv. RAAF Command W/T station was equipped
with eight AR7's (Kingsley) receivers and seven AT13B
(AWA) transmitters, plus an AT5/AR8 (AWA) trans-
mitter-receiver and an ATR2B (Astor) transmitter-
receiver which were kept as spares. Communications
were maintained with RAAF Command Brisbane, North
Western Area, Norcom, Manilla and with Tarakan but
this latter circuit was changed to Labuan when the
RAAF 1st Tactical Air Force HQ was established there.
Eight Ford 10 driven 5kvA generators supplied power
for the transmitters and the signals office.

The signals office and equipment were originally
set up in tents where they operated through three
weeks of continual rain. The signals personnel, how-

The tent mounted on 44.galion drums served as a transmitting
station for the Advanced HQ RAAF Command at Merotai.
The lower photograph taken inside the tent shows two ATI13B
transmitters on mobile mountings. The transmitters were
produced by AWA. A Bendix wavemeter can be seen on the
table in the left foraground.

ever, got on the job, mainly in their off-duty hours,
and built a tin-roofed hut over the tents which were
subsequently taken down. This changeover from tents
to the hut was accomplished with only a half-hour
break in signals traffic.

Although the Adv. RAAF Command set-up was
purely one for planning and direction of the Borneo
operations, its signal traffic reached a total of 55,000
groups per day. Even with this volume of traffic, speed
in handling messages was maintained — the average
time from originator to addressee being about 70 mi-
nutes per 100 groups. During the time of my visit to
Morotai the Adv. HQ of RAAF Command commenced
its withdrawal from that area, returning to RAAF
Command Brisbane.

11 Group Morotai

The RAAF 11 Group Headquarters was formed at
Morotai to take over control of the area when the 1st
Tactical Air Force, which had been based there, moved
forward with the Borneo invasion forces.

The 11 Group Telecommunications Unit and
SRIMU were also formed but the ADHQ (previously 110
MFCU) and the 60 Operational Base Unit already
existed although they came under the control of 11
Group.

The CSO of 11 Group was W/C Ron Austin OBE, who
with his assistant CSO, S/Ldr. Dick Purdie and staff
of four headquarters' officers took over the task of
organising signals facilities with what equipment was
available in units that had remained on Morotai,
pending the arrival of 11 Group equipment. Tempor-
ary point-to-point and ground-to-air communications
were first established with equipment at the OBU com-
prising five or six transmitters (AT20's and ATI4's)
and seven ART recelvers.



The 11 Group Telecommunications Unit was formed
under S/Ldr. Gavin Douglas, a prewar amateur
(VK3YK) and occupled the site vacated by 1st TAF.
The Telecom sig. office was equipped with Kingsley
ART receivers and operated three aeradio circuits,
one air reconnaisance circuit, two to Melbourne, two
to Labuan and one to Balikpapan. Four teleprinter cir-
cuits were also established, one to Group HQ, and
RAAF Command, one to ADHQ and Pitoe alirstrip,
one to 82 Wing and one to two U.S. units.

The transmitting station equipment comprised five
AT20's (STC and Eclipse), three ATI4A's, one ATI4
(Tasma) and one ATI13 (AWA). The AT20's were used
to Melbourne and Balikpapan and for the aeradic
circuit. The station was staffed by Sgt. Ken Dunlop
and three WMM'’s (wireless maintenance mechanics).
Further equipment for the Telecom Unit was begin-
ning to arrive whilst 1 was there and it was planned
for the unit to move Into the site about to be vacated
by Adv. RAAF Command.

6RIMU

6RIMU was formed with W/C Alex McBride, MBE
as the CO under the 11 Group structure to replace
4 RIMU which moved with 1st TAF to Borneo, and
was to have consisted of detachments from 2, 3, 4, and
5 RIMU’s. The transfer of personnel and equipment
had not been completed and hence 6 RIMU was not
functioning fully.

It had a complete line section, a mobile signals in-
stallation section and a radar servicing and calibra-
tion section, and had completed the tasks of install-
ing telephone and power facilities in the 11 Group
camp, in addition to the screening and noise elimina-
tion on the RAAF crash boat and air-sea rescue craft
and the rebuilding of a batch of unserviceable AT5/
ARS8's.

The photogranh at foot of nage shows the interior of the
RﬁAf‘ Telecom receiving station at Morotai, with operators
working with a bank of AR7 receivers. At thes riaht of the
photo immediately below is one of the standard 48 ft. masts
at the Telecom transmitting station. In the background is a
USAAF Douglas plane which crashed shortly after taking off
from wama strnq. about 5 miles away. It passed between the
transmitting station masts beneath the aerial without causing

any damage, but believe it or not the winaspan of the aircraft
Is greater than the distance between the masts!

Above iz a view of the plotting room
at the ADHQ at Morotai. In the fore.
ground is the plotting table and at
rear two of the AR7 receivers. At
right is the 70ft. tower overlooking
the perimeter, which housed the
ADHQ, VHF D/F equipment.

ADHQ Morotai

The Air Defence Headquarters, previously 110 MFCU,
was renamed as an ADHQ when 11 Group was formed
and this alteration of title indicated a change from
mobile to static operation. The ADHQ set-up was
located on the perimeter about four or five miles from
the sea and alongside a 70 feet tower, from the top
of which the perimeter was visible. A fabricated hut
on the top of the tower housed the VHF D/F equip-
ment,

The operation of this ADHQ was the same as that
ol ADHQ Madang, described earlier, but was on a
slightly larger scale. The signals officer was F/O Ron
Pilgrim who was in the process of handing over to
F/Lt. Basil Dale (an Assoclate Member of the IRE)
who had operated VK2XX and VK#XX before the war
The sig. office personnel totalled 46 telegraphists, 11
wireless maintenance mechanics, one wireless operat-
or mechanic, three cypher assistants, three clerks
five telephone operators, 30 R/T operators and one
teleprinter operator.

ART (Kingsley) receivers were used for all HF
channels—two to US fighter control centres in the
Philippines, one to North Western Area and Norcom
ADHQ's, two to MFCU’s in Borneo and Biak, three to
radar stations, one for air-sea emergency watch, one
for general air warning channel (R/T to all units and
ships), one controller lialson channel for direct com-
munications with neighbouring MFCU’s, one to PT
boats and base for co-ordinating air cover on strikes
and one as backing for the teletype circuit to the 11
Telecom Unit.

In addition, four VHF channels were kept for
fighter aireraft control using R5019s—a US and
Canadian aircraft equipment adapted for use from the
SCR522/TR5043 using ART7 power supply units. Other
equipment held included ten ATRZB’s (Astor) for the
use of Wireless Observer Posts, which are ground
spotters consisting of a party of three R/T operators
with a self-contained camp, while four AT5/ARS's
(AWA) were also kept as emergency equipment units



Three radar stations operated direct with ADHQ
Morotai—310 and 161 on Morotai and 352 on Kokoja
a small adjoining island. In addition, there were four
stations in the Balikpapan area but these supplied
their plots in the first instance to the FDP (Fighter
Director Post) at Balikpapan.

The ADHQ Morotai transmitting station was located
several hundred yards from the signals office and
housed five AT20's (8TC and Eclipse), four ATI4A's
five AT17's (Tasma) and three AT5's (AWA). The
AT20's were used on the two US nets and three RAAF
nets; the AT14's on the air-sea rescue, air warning
and controller liaison channels; the ATI17's on chan-
nels for aircraft working, and the AT5's operated to
radar stations. The power supply for the transmitting
station was supplied by two 25 kVA generators whilst
two 5 kVA generators fed the signals office and opera-
tions room.

161 Radar

161 Radar station, which was located about eight
miles from ADHQ on Morotai Island, used LW/GCI
Mark 1I equipment comprising an SCR602A radar
transmitter and receiver made by Research Labora-
tories, Canada, and modified by the RAAF to Austra-
lian Radiophysics Lab’s specifications, while the aerial
array, masts and rotating hut were made by the
N.S.W. Government Rallways Workshops, which had
established a special Radar fabrication section under
the guidance of Mr. Woldridge.

F/Lt. John Sands was in charge of the station and
his crew comprised six radar operators, four radar
mechanics and four telegraphists plus guards, cook,
medical orderly, etc. One of the mechanics, Sgt. Rolie
Thomas, had previously conducted his own radio
business at Hawthorn, Brisbane, where he concen-
trated on service work. He also operated amateur
station VK4LR. Although 161 Radar station had
direct telephone communication with ADHQ, two AT5/
ARS8's were kept as backing for the telephone in case
of line failure.

60 OBU

Morotai, because of its position and aerodrome
facilities was a staging point for aireraft from all
points north and from Borneo. As an Operational
Base Unit, the function of 60 OBU at Morotai was to
provide all flying control facilities, refuelling, servic-
ing, weather, ete., and control for base operations.

There were two airstrips on Morotai. 60 OBU took
over the control of Wama strip from the Americans
in April, 1945, and in the first month handled 13,000
aircraft movements on and off the strip. Shortly
after, OBU also took over control of Pitoe strip.

The picture at top of page shows a general view of the
control and orderly room at RAAF Radar station 181 at
Morotai. From left to right is, plotting board with a 10
line switch above and an ATS5/ARB. The lower picture alsa
shows a "58'' as mounted for airborne use in a Beaufighter.
The outline of thy observer's seat can be saen at bottom
and left of p.cture.

60 OBU was linked by teleprinters to 11 Group Tele-
com, to ADHQ and to AACS (American Army Com-
munication System). The control tower on Pitoe strip
handled traffic on Wama as well. The two control
towers were connected by telephone and Wama re-
layed a running commentary to Pitoe. The signals
equipment in Pitoe tower comprised a SCR522/TR5043
—US made alircraft type transmitter-receiver, two
ART's and an ARS8 as HF receivers. An American

At right is equip-
ment on RAAF
crash launch 022
From bottom to top
is an ATS5/ARS8, a
Bendix transceiver,
ths aerial unit,
and at left above
operator's head a
US-made 5043, Be-
low is a wateriine
view of the air sza
rescue craft 920.




transmitter had been used as a homing beacon but
was being replaced by an AT 13C (AWA).

Aircraft based at Morotai included Spitfires, Liber-
ators, Lightnings, Mitchells, three squadrons of Beau-
fighters, one squadron of Douglas transports and part
of the US 13th Air Force, and to give some impression
of the size of the Morotai airfield, it may be stated
that there were over 700 alreraft on the ground at
Pitoe strip alone, and every five days there was an
average of 1,000 aireraft taking off and 1,000 landing
on the strip. Pitoe had a runway of 8,000 feet with a
500 feet overlap at each end.

RAAF Marine Section

The RAAF also had a Marine Section at Mordtai
which operated under 60 OBU for administration and
maintenance and under ADHQ for operational con-
trol. The marine section functioned with a 48 ft. crash
launch and a "900" class 63-ft. air-sea rescue craft.
Normally there are two “900" class air-sea rescue craft
at each base. The second for Morotal was on its way
there.

The crash launch, designated 022, was powered by
three B-cylinder Chrysler marine engines. It was
commissioned in Sydney about the middle of 1942
and had been at Milne Bay, Goodenough, Kiriwina,
Biak, Noemfor and the Admiralty’s prior to its arrival
at Morotal. All travelling had been done under its
own power. The launch carried a RAAF crew of four,
made up of a coxswain, a radio operator, an engineer
and one crew member, and was used to guard take-
offs and landings of all water-based aircraft and was
equipped with an AT5/AR8 (AWA) transmitter-re-
ceiver for communication with ADHQ, the airstrip,
with Catalinas and for aeradio. It was also fitted
with IFF and carried a US made SCR522/TR5043
transmitter-receiver for contact with Mariner air-
eraft and ships.

All the 900" class air-sea rescue craft had been
built in America at a cost of £30,000 each. They
weighed 32 tons, were driven by two V12, 650 h.p. en-
gines and with a range of 500 miles, had a top speed
of 334 knots and a cruising speed of 25 knots. These
boats were owned and largely manned by RAN and
were attached to RAAF for rescue work, plcking up
crews of aircraft forced into the sea. The crew of
eight under a Navy lieutenant usually included two
RAAF personnel (WAG's) as radio operators.

The craft based at Morotai was 920" and like the
crash launch, had been brought from Sydney under its
own power. It was commanded by Lieut. Alex McLean
and carried three radio operators, one Navy telegra-
phist “Hub” Davis (who also acted as cook) and two
RAAF Sgt. WAG’s, Des Fennell and Bill McDonald.
The radio equipment comprised a US made TCS5 HF
transmitter-receiver, a US made aircraft type SCR522/
TR5043 transmitter-receiver providing VHF channels
to airecraft, a radio compass and IFF. Normally, how-
ever, the HF equipment used by this class of vessel was
an AWA made ATS5/ARS.

This detail of the RAAF marine section completes
a review of the major signals activities of the Navy,
Army and Air Forces at Morotal. Although my visit
to Army Signals at Morotal was not made until dur-
ing the return trip from Borneo it has been dealt with
above for the sake of convenient grouping.

These photographs of 8 Div. Sigs, activities at Labuan show,
from top to bottom: Operators of 13 Heavy Wireless Section
working with a line of No. 4 reception sets; a 9 Div. Sigs.
operator with a 22 set, and at bottom, a 1|2Il¢! (Army
version of the AT5/ARB) at one of the Light Wireless Sec-
tions. The 112 is made by AWA, the 22 by Radio Corpor-
ation and the No. 4 by Philips.

9th Division Signals

From Morotai my next course headed west to Bor-
neo. I landed at Labuan where the Aust. Army 9th
Div. HQ. and the 1st Tactical Air Force HQ were lo-
cated.

The H.Q. 0th Div. Signals was at Labuan under Lt.-
Col. "Ted” Lambert of South Australia. The Divisional
Signals consisted of the Unit HQ. with the CO (Lt.-
Col. Lambert), his adjutant and a staff of five; the
HQ Coy., No. 1 Coy., and No. 2 Coy.

The HQ Coy. consisted of an administrative section
and a technical maintenance section. The adminis-
tration section was staffed by three officers and 31
other ranks, and the maintenance (M) section by one
officer and 25 other ranks. The equipment of the M
section included large battery charging outfits, Super-
testers (Radio Equipment); Crystal Calibrator, and
wavemeters (AWA); AC/DC/Bty. Signal Generator
and an AC Signal Generator TA101B (Philips); US
made SCR211E frequency meter and IE17 handie-



talkie test equipment; a British made Bridge Megger
and a captured Japanese cathode-ray oscillograph.

The No. 1 Coy. was divided into three sections; “A"
{wireless) section, “B" (cable) section and “D" (oper-
ating) section. ‘A" section with two officers and 42
other ranks was responsible for the Divisional end of
the channels to Brigade HQ., Field Regts. HQ., Cav,
Regts. HQ., and RAE HQ. In addition it was respon-
sible for providing both terminals of communication
with Divisional troops such as the Machine Gun Bat-
talion, Pioneer Bn. etc., and also for providing rear
links to Corps at Morotal. During the Borneo opera-
tions, however, the 13 Heavy Wireless Section was at-
tached for this latter purpose using four 112's (AWA)
while the 2 Light Wireless Section, also using four
112's, was attached to assist with intra-Divisional com-
munications. “B" section had the task of laying lines
around Div. HQ including elements of Division, whilst
“D" section provided the operating personnel for
switchboards, line communications and the DR ser-
vice, Both “B" and “D" sections were also supple-
mented in Borneo by attached sectlons.

The equipment used by A" section included nine
22's (Radio Corp.), two 112's (AWA) and a ten-line
switchboard with “L" type telephones. “B” section
carried 150 miles of D3 cable, 25 miles of D3 twisted
cable, a No. 3 mechanlcal cable layer and two No. 4
cable layers. “D" section had two 20-line switch-
boards, 4 ten-line boards, ten miles of D3 cable, line
test sets, 15 Fullerphones with long-range units and
assoclated sig, office equipment,

The job of the No. 2 Coy. of 9 Div. Sigs. was to co-
ordinate the activities of detached sections of Div,
Signals personnel with brigades, regiments, ete,

The 9th Div. Sigs. Unit, however, did not cover all
signals personnel and equipment that functioned with
the 8th Aust. Division in Borneo, as in addition, there
were Brigade, Battalion and Regimental Signals sec-
tions, and numerous signals sections, either indepen-
dent units or detachments from L of C or A Corps
sigs., which had been attached to 9th Div at Labuan
and operated within the 9th Div. in Borneo. The per-
sonnel in these attached sections totalled close on
1,000 men.

The various types of signal equipment used in the
9th Div. Borneo operations were:—133's and 112's
(AWA); 22's and 22YB's (Astor); SCR536's (US made
Handie-talkies); 108's and 208°s (Astor); 11's and 19's
(AWA); 109's (S8TC); No. 4's (Philips); 10-line mag-
neto switchboards; TC12 and TC4 central office switch-
boards (US made); PBX switchboards (PMG); Cable
Layers, both hand and mechanical of various types
(PMG and Kelly and Lewis); “L" and “F" ‘phones
(8TC), and Fullerphones (Stromberg).

In its original New Guinea campalgn, 9 Div's signals
equipment comprised mainly 11's, 109's, AT5/ARS8's,
108 Mk. II's, SCR536's, a few British 225, “D"” and
“F" 'phones and Fullerphones, and it was during this
campaign that the Division first experienced the diffi-
culties of keeping equipment dry under humid tropical
conditions. Wherever possible, 240-volt globes were
hung in the larger items of equipment—otherwise it
was a case of drying it In the sun. For smaller items
such as telephones, telephone cords and plugs and
the chassis of the SCR536's, ovens, heated by primus
stoves or kerosene lamps, were bullt to dry out the
gear and retard deterioration and fungus growth.

12 pair of DB twisted cable running te
9 Div. HQ at Labuan is shown at
right on sectional steel poles erected
in paddy fields.

Magneto awitchboard
converted from U.C 10.
line for use with Tale.
Sets “L" (STC) In use
at 9 Div, HQ.

The two photos 'mmediately above show ® Div. personnel
with, top, a US-made 45.line switchboard, and the lower
picture two AWA.made 133 sets each mounted on a jeep
and a Jeep trailer.

The Division was re-equipped during 1944 after it
had returned to Australia, and after intensive train-
ing was concentrated on Morotal during March and
April, 1945, In preparation for the Borneo invasion,
which commenced at the end of April.

The 9th Div’s first Borneo operation was the inva-
slon of Tarakan on May 1st and was carried out by
26 Bde. Signals for the operation were provided by
26 Bde, Sig. Section, 2/7 Field Regt. Sigs. Section and
detachments of elght other signals sections. 49
Heavy Wireless Section provided communications
from Tarakan to Morotai using two 133's which were
mounted in jeeps and trallers. During the landing,
one of these sets fell into the water and was com-
pletely “drowned”. The waterproofing of the equip-
ment was successful but the P.A. Unit and some valves
had been damaged by the drop. Repalrs were effected
and the equipment was on the alr within three hours.
In the meantime, the other 133 had established com-
munication with Morotal within 25 minutes of landing,
Signals commitments for the operation were all met



At top are 9 Div. Sigs. personnel at Labuan with a 108 set
(made by Radio Corporation). The lower pleture taken in
the Maintenance Section workshop shows, a Weston output
meter, a Supertester, a Philips wavemeter, a US Philco
frequency meter and a 22 set under repair,

and because of the hard work of signals personnel, all
facilities functioned smoothly and efficiently.

The 9th Div's second invasion of Borneo commenced
on June 10, 1945, and was designed as an amphibious
assault on Brunei Bay area, to take Labuan Island,
Muara Island, Brunei Peninsula, Brunei, Miri, Lutong
and Seria, to permit of the establishment of an ad-
vanced fleet base in Brunei Bay. Simultaneous as-
saults were made by 20 Bde. on the Muara-Brunei
area and by 24 Bde. on Labuan Island. Rapid advan-
ces were made once the landing operations commenced
at Labuan and lines had to be laid at top speed. Com-
munications for the first phase of the assault were
handled by the 24 Bde. Sigs. Section and a Beach Sigs.
Section.

The Beach Sigs. Section established two Advanced
Beach Signal Stations (ABSS’s) each equipped with a
46 (British made walkie-takies), a 22 (Astor) and
telephones. The functions of the ABSS's were to pro-
vide communication for the Assault Battalions to Bde.
HQ. aboard ship and forward to Assault Bn. HQ. The
Regt. Sig. Platoon of each Bn. provided the com-
munications from Bn. HQ. forward to Companies,
ete., using up to nine 108’s and thirty SCR536's in ad-
dition to telephones. Lines were laid by a No. 6 pack
layer using either D3 single cable or W130 assault wire.

One of the ABSS’s was built up to a Main Beach
Signals Office (MBSO) with two 22's and four 48's

which provided communications for brigade during
landing, carrying Bde. traffic back to Div. HQ. on the
ship. As soon as Bde. HQ. was established on shore,
Bde. took over its own communication channels to
Div. and of course provided its own communication
forward to Bns. Brigade Sigs, Section equipment
comprised five 22's, five 208’s, 20 miles of cable, cable
layers No. 6 and 3, “L" 'phones, 10-line magneto
switchboards and Fullerphones.

The MBSO also served Div. HQ during landing oper-
ations, providing communications to Corps. Bdes,
Navy and RAAF until the Div. HQ. was established.

The first troops landed at Labuan at 0915 and by
1730 that day Div. HQ was ashore. The following day
a decision was made to establish permanent Div. HQ
on the site first occupied and consolidation of com-
munications commenced immediately.

Rapid advances were also made by 20 Bde. in land-
ings on Brunei and Muara Island and ABSS's were
quickly established in both instances. Because of the
speed of the advances, a heavy strain was placed on
signals, particularly at Brunei where it was necessary
for battalions to operate individually and seize key
points as quickly as possible. Supplies of cable, in-
cluding an extra quota of 40 miles, were soon exhaus-
ted.

Throughout the operations it was found that the
radio communications had worked well, having been
quickly and efliciently established once parties landed
and called forward to their respective sites.

Ist Tactical Air Force

The RAAF 1st Tactical Air Force had taken part
in a long list of operations prior to its participation
in the Borneo campaign. It had been originally
formed in November, 1943, as 10 Operational Group
{10 OG) and saw action at Cape Gloucester, Tadji,
Noemfoor and then went to Morotal in September,
1944, It was at Morotai in December, 1944 that the
unit was renamed 1st TAF.

From Morotai, 1st TAF Command Posts were sent
with the Borneo invasion forces to Tarakan on April
30, to Labuan on June 10 and to Balikpapan on July
1. During the early part of July the rear party from
Morotal joined the Command Post at Labuan and es-
tablished TAF HQ there,

W/C Maurice Myers, who had been Chief Signals
Officer of 1st TAF ever since its initial formation as
10 OG, operated the amateur station VK2VN before
the war and was on the RAAF Wireless Reserve since
1936. During the time of my visit to TAF he handed
over to a new CS0, W/C George Prosser who had been
in the RAAF since 1938 and served as Signals Officer
of No. 10 Squadron of Sunderlands in England.

In addition to the CSO, the TAF HQ signals staff
comprised the deputy CSO S/Ldr. Roger Choate, the
Assistant CSO Radar F/Lt. Norm Campbell, five other
officers and three office personnel.

Ist TAF Telecommunications Unit

The 1st TAF Telecommunications Unit functioned
under the control of its CO S/Ldr. John Curtin with a
total strength of 14 officers and about 170 other per-
sonnel. In addition to the HQ set-up at Labuan, de-
tachments from the unit supplied communications for
the RAAF at Tarakan, Singapore and Kuching.

The first party of Telecom personnel to land at
Labuan set up an advanced signal station with one



ATI14 (Tasma), three AT13 (AWA) transmitters and
four ART (Kingsley) receivers. Other personnel ar-
rived two days after the initial landing, and tempor-
ary receiving station was set up in the old Eastern Ex-
tenslon Telegraph & Cables buillding, while the trans-
mitting station was installed in a house near the
swamp. One night when a Jap party had broken
through our lines, one of the transmitting station per-
sonnel who was on duty was shot and later a bomb
was found under one of the beds in the sleeping quar-
ters. Both the transmitting and receiving stations
were later moved in to properly constructed sites.

The Telecom signals office was located among the
HQ administrative buildings and with 18 ART receiv-
ers operated two circuits to Melbourne, two to Dar-
win, two to Balikpapan, two to Tarakan, one to RAAF
Command Brisbane, one to Singapore, one to Kuching
and two to Morotai. Teleprinter circuits were oper-
ated to other RAAF units on the island. Two Klein-
schmidt Perforators were used on high-speed work
which was used exclusively on the Melbourne circuits.
The traffic through this Telecom Unit averaged as
muech as 72,000 groups per day, and had shown only
0.06% error over one million eypher groups, meaning
that W/T error was virtually non-existent.

The transmitting station housed six AT20 (STC and
Eclipse) transmitters, three ATI14A's (Tasma), one
ATI3C and four ATI3B's (AWA) and one AT15 (Tas-
ma). The AT15 was used as a homing beacon, the
AT20's were used for circuits to Melbourne, Singapore,
Tarakan and for aeradio, whilst
the ATI3C and the ATI3B were
used on Brisbane, Morotai and
Darwin.

Radar Organisation

The detail of placing and con-
trolling radar stations came under
the direct control of the Assistant
CSO Radar, F/Lt. Norm Campbell.
There were 13 radar stations under
the control of 1st TAF. Of these, ten

At right s an AT13B, a product of
AWA, in the RAAF 1st TAF Telecom
transmitting station at Labuan, while
below, at the receiving station of the
unit is a Kingsley AR7 and a British.
made high speed recorder.

were AW (air warning) stations and the remaining
three were GCI (ground contact intercept) stations
All the AW stations were equipped with HMV made
J23A Mark 1A equipment and the GCI stations car-
ried American equipment which had been revised tg
Australian Radiophysics Laboratories specifications
The personnel of an AW station generally comprised
a FI/Lt. as CO, four mechanics, nine radar operators,
four telegraphists, two cooks, a medical orderly, a
driver-fitter, a clerk and a number of guards ranging
from five to twenty, depending upon requirements.

316 Radar

One of the AW type radar stations, known as 318
Radar was located on Cole Point at the northern tip
of Labuan Island and used the HMV Mark 1A radar
equipment with a Mark II tower made by the N.S.W.
Government Railways. Two AT5/AR8's (AWA) were
used for maintaining communications with the Mobile
Fighter Control Unit.

CO of the station, F/Lt. John O'Sullivan, took over
when the station was operating at Kombies in Dutch
New Guinea in October, 1944, where the station was
using a Mark I tower. The station later returned to
the mainland for refitting with the new tower and
then moved to Labuan with the invasion forces.

A GCI station (166 Radar) under F/Lt. Warren
Mann was also located on Labuan Island, and was
equipped with SCR602 transmitter-receiver and Indi-
cating Units made by Research Enterprises Ltd., Can-
ada. The height-finding equipment
was made by the NSW. Govern-
ment Railways in conjunction with
Radiophysics Laboratories and the
cabin and aerial were also made
by the N.SW.G.R.

Since this station commenced
operating on Labuan on June 13,
it had two aircraft to its credit,
one which had been brought down
by gunfire and one which had been
intercepted and shot down.

Below is a line-up of generators, which
provide power for the RAAF Telecom
transmitters at Labuan. There are two
SKVA's at left and four 10KVA's, One
of these generators and the transmitter
at left are both scarred by bullet holes.



RAAF Radar Stations

On this page 1s a photographic display of two typical RAAF Radar
installations of the 1st Tactical Air Force at Labuan. The two
pictures at the top of the page are of 316 Radar, which was focatad
on Cole Point at the northern tip of the island. It was an AW (air
warning) station using HMV.made LW AW Mark |A equipment
(see top right) and a Mark Il tower or aerial array made by the
NSW Government Railways.

The picture at right shaws the set-up of 116 Radar, a GGCI (ground
control intercept) station, the stand, cabin, aerial array and height-
finding equipment of which was madas by the NSW Government
Rallways, who worked in conjunction with ths Radiophysics Labora-
tories on the height-finding equipment, The SCR602 transmitter-
receiver and indicating units, part of which are shown at the foot
of the page, were made in Canada by Rasearch Enterprises Ltd. and
modified locally to suit RAAF requirements. Below, left is the “A"
scope (height range), transmitter and table and at right the PPI
(plan position indicator),
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1711 MFCU

Radar stations In the Labuan area worked in con-
junction with the 111 Mobile Fighter Control Unit—
a mobile version of an ADHQ. The unit was formed as
111 FCU in Western Australia early in January 1943
and operated at Madang, Cape Gloucester and Aitape
before it was withdrawn in January 1945 for reforming
and re-equipping as a mobile unit. It was then sent to
Morotal in May and arrived at Labuan on D day.

The MFCU signals equipment comprising 21 ART's
(Kingsley) 20 AT21's, (AWA) two ATI14's (Tasma) for
HF coverage, six AT17s (Tasma) and six AR17's
(Astor) plus four US aircraft typs SCR522/TR5043
transmitter-receivers used for the VHF band.

HF equipment was used for point-to-point communi-
cations with radar stations for tellings of radar plots,
for administrative traffic and for communication to
adjoining Fighter Sectors and to US Fighter Sectors.
These channels used the AT21-AR7 combination and
provided radio links as follows:— one to 323 Radar;
one to 324 Radar; one to 325 Radar; one to 163 Radar;
one Ship-to-Shore for Fighter control; one to 114
MFCU, Tarakan, and 110 MFCU Morotai; one to Balik-
papan (a sector of 1100 MFCU); one for air-sea

rescue; one to Tactical Bomber Command (a US fre-
quency); and one to all US Fighter Sectors in the
Philippines; as well as two land-line backings to 324

-

MFCU
Plotting
Room

v;'
we

The photo immediately above shows the line-up of vehicles

used for mobile mounting of signals equipment by the 111

MFCU at Labuan, known as '‘Radio City."” Interior of

two of these vehicles is shown above. At left the VHF D'F

equipment comprising type A5 directional aerial, crystal

calibrator and an ARI17 receiver (mads by "Astor’). At

right, crystal calibrator control unit and another ARI1T.
Radar and 316 Radar. The rest were kept as spares and
against other possible commitments whilst the AT14's
were kept to provide higher power if required.

Four VHF ground-to-air ecircuits were normally
worked. Initially the SCR522/TR5043's were used for
this aircraft control work but were replaced by higher
powered ATIT's and AR17's, which were more suit-
able for ground service.

The AR7T receivers on telling circuits were located
in the plotting room near the plotting table whilst
the other receivers were in an adjoining signals room.
All the transmitters were mobile-mounted in trans-
mitter trucks which were located about 300 vards
away from the building occupied by the MFCU. The

At left, the plotting room at
111 MFCU. Inset are three
of the Kingsley AR7's usad.
The wehicular mounting of
AT21s (made by AWA) s
shown at right. Five AT21's
are housed in one wvehicle.




AT17's and AR17's were mounted as separate truck
assemblies, remote controlled from the sig, office.
Within the first ten days of its operation at Labaun,
three Japanese alrcraft were shot down as a result
of the workings of 111 MFCU.

4 RIMU Labuan

The normal strength of this Radio Installation and
Maintenance Unit was in the region of 220 personnel
and the Unit's equipment comprised 12 Palec VCT's
and 12 Palec MCA's for use in the field, plus AW Radar
Test set type Al8, Peak Diode Voltmeter type A8, AWB1
Wavemeter, Test Cathode-ray Oscilloscopt A9/1, Field
Intensity Recelver type D32 (all HMV), Signal Gene-
rator type A8, Calibrator Wavemeter type M/D (both
AWA), multimeter type 7, (English), wavemeter type
BCY906, IFF testing receiver BC 1066, signal generator
I196A (all American), IFF test set type 74 (Air Minis-
try) three VCT-V (Transmission Products), a Philips
Signal Generator and Oscillograph, and an AWA oscil-
lograph 2J6726.

4 RIMU supplied assault parties who did the initial
RAAF signals installation work at Tarakan, Labuan

These pictures of 4 RIMU at Labuan show: 1. Test work on
an AR7, with AWA oscillator and a VCT V made by Trans-
mission Products. 2. A bank of Airzone-made BTR1's and
3. Radar test equipment including AWA signal genzrator,
and HMV-made oscillograph, power supply unit and fleld
strength receiver.

and Balikpapan. The equipment installed at Labuan
within three days of landing was 15 ART’s, four tele-
types, two type X (cypher) machines, one 50-line
switehboard and 12 transmitters. The normal quan-
tity of eguipment carried by such an assault party
totals 30 tons, which is carried in six vehicles.

S/Ldr. Tom Stanfleld was the CO of 4RIMU, S/Ldr.
Ian Greenham was the senior Radar Officer and there
were about eight other officers. As with other RIMU's
the Unit was divided into signals workshops, radar
workshops, and a number of installation parties, nor-
mally specialising in either signals, radar, or line work.

47 OBU

The Operational Base Unit (47 OBU) which arrived
at Labuan with the invasion forces erected its own
control tower whilst under fire and were controlling
aireraft landings on the Labuan strip six days after the
landing began.

An ART receiver and an AT5 transmitter were used
in the control tower for HF ground-to-air communi-
cation. Other control tower equipment included a
US-made SCR522/TR5043 transmitter-receiver for VHF
ground-to-air communication and an Airzone BTRI1
interrogator which was also used as a homing beacon.
From a signals office under the control tower and
adjoining the main control office, three watches were
kept—one on weather, one for aeradio and one with
the AACS (American Army Communications System)
for which ART receivers were used.

86 Wing

86 Wing—a RAAF attack wing comprising one
squadron of British built Mosquitoes and one squadron
of Australian Beaufighters, based at Labuan. A
squadron of Australian built Mosquitoes, which had
not at that time arrived at Labuan, was also attached
to the Wing.

This Wing had been equipped as a completely self-
contained unit able to provide all its own operational
base facilities and had within its own structure a com-
plete OBU. When the Wing arrived at Labuan the
existing homing beacon and VHF D/F operated by 111
MFCU, removed the necessity of the wing OBU open-
ing these facilities. 47 OBU was also in existence and
would normally have provided control facilities for
the Wing aircraft but as the Wing preferred to use
its own equipment it set up a separate 84 OBU which
maintained three ground-to-air watches for all oper-
ational aircraft and in addition provided ART facilities
for monitoring TAF Telecom Unit transmissions.

The signals facilities, under control of the Wing
Signals Officer, F/Lt. Des Allison, were all completely
mobile with equipment mounted in a serles of truck
assemblies comprising:—two receiving vehicles type
R2 with five AR7's (Kingsley) in each; three trans-
mitting vehicles, of which two each housed a Tasma
ATI14A and an STC AT20, with two AWA AT21's as
standbys, while the other carried an ATI14A and an
AT15A (Tasma) and also two AT21's as standbys; two
power supply trucks each carrying a 25 kVA generator;
one vehicle housing two teletypes and a switchboard;
one VHF D/F mobile tender with a SCR522/TR5043
(US transmitter-receiver), an AR17 (Radio Corp.), an
A5 aerial assembly and two 1i1kVA generators for its
own power supply; one cypher vehicle with two type-X
machines; one G2 servicing vehicle and one sig. office
vehicle.
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Immediately above can be s:en airstrip cantrol tower equipment
used by 47 OBU at Labuan. At left is a Kingsley AR7 with VHF
and HF speakers mounted above. A VHF 5043 is mounted beneath
the desk, while at right is an Airzone-made BTRI, transmitter,
receiver and identification equipment. The photo at top was taken
from this control tower and shows thres Mosquitos flying over the strip,

No. 1 Air Support Unit

The operation in Borneo was the first time that an
Air Support Unit was used by the RAAF, as in previous
campaigns, this type of unit was provided by Army.
As the name indicates, its purpose is to provide com-
munications detailing requests for air support for as-
sault wave troops. Whilst these units were only very
small they performed very important duties during
the invasions of Tarakan, Labuan and Balikpapan.

The Air Support Unit was split into various sections
namely:—Air Liaison Parties, which consisted of a
Corporal and two LAC's equipped with an SCR300
(US-made FM pack-set) and an Astor ATR4A: Air
Support Parties, comprising two officers and twelve
other personnel with six AT5/AR8's (AWA) and two
SCR522/TR5043 (US transmitter receivers); Air Sup-
port Sections, of three officers and 22 other personnel,
each with eight AT5/ARS8’s and three SCR522/TR5043's;
and the Air Support Team, which was the headquart-
ers or controlling group located aboard the Command
Ship controlling the invasion.

The Air Liaison Parties worked with Army bat-
talions and went ashore with the first assault troops.

At right are views of the interiors of two of the mobile
signals trucks used by B4 OBU (a section of B Attack Wing)
at Lubuan._'f‘np, the Sig. office truck with two teletypes
and a 30-line switchboard. Brlow, a transmitter truck
housing an AWA.made ATI13C (left) and an ATI5A made
by Thom & Smith (right) - ]

communicating direct with the Air Support Team on
the HQ ship. When the invasion progressed to the
next stage and brigades were established on shore the
Air Liaison Parties maintained their contact with the
Air Support Parties which accompanied each Brigade
and who in their turn communicated with the HQ
ship.

During the next stage, when Div. HQ was in the
process of landing, the Air Support Partles communi-
cated with the Air Support Sections which accom-
panied Div. HQ and also direct with the HQ ship until
such time as Division HQ had been established on
shore and was ready to take over operational com-
mand. At this stage, when the operational command
transferred from the HQ ship to Div. HQ there was
the accompanying transfer of the AOC and General.

The Air Support team during its operations aboard
the HQ ship used the ship's radio equipment for its
end of the communication links. The HQ ship at
each invasion was used for the sole purpose of direct-
ing operations and maintaining contacts with indi-
vidual units—it was a floating signals office.

The Air Support team consisted of the CSA (Com-
mander Support Aircraft) who sat in the centre of a
large semi-circular desk around which were the com-
munication terminals from the Support Air Request
Nets (from Air Liaison Parties, etc.), an Army officer
operating an air observer’s watch from an alrcraft
spotter, a Naval gunfire control officer, a representa-
tive of the GOC who allocated priorities, and an air-
spa rescue watch. The CSA was In direct communi-
cation with the pilots of the air support aircraft.

Four of the personnel of the Air Support Unit have
been recommended for decorations and four others
have been mentioned in despatches for their actions
during the Borneo campaign. The highest credit was
given by all sections of the forces to the job that was
done by the Air Support Unit. At Brunei, Brigadier
windeyer congratulated the 13 Air Support personnel
attached to his brigade in front of a full brigade
parade.




The full strength of the unit was 23 officers and 267
other personnel, all of whom were signals personnel
with the exception of officers who directed aircraft
and these were all ex-operational pilots.

RAAF Command Posts

From Labuan, I visited RAAF Command Posts at
Kuching and Singapore which had been established
to provide facilities for RAAF aircraft operating in
those areas in support of occupational troops and for
the purpose of evacuating P.W’'s and internees.

Kuching is located on the south-west coast of Bor-
neo and is the capital of the independent State of
Sarawak, which is controlled by an English family
and ruled by Rajah Sir Charles Vyner Brooke, who is
known as “The White Rajah.” Kuching was one of
the Japanese strongholds in Borneo.

The signals section of the Command Post at Ku-
ching operated with two AT5/AR8 which were used
for communications with Labuan and with aircraft.
Two spare sets of valves for this equipment were car-
ried and also a multimeter (Syme-ESM), a Bendix
wavemeter and a battery charger. Power was sup-
plied by two 14 kVA generators. All of this equipment
was flown to Kuching by Catalina on the day follow-
ing the arrival of the first Australian troops.

Singapore

The RAAF Command Post signals personnel that
were sent to Singapore also took with them two AT5/
ARS8t (AWA). It was intended that one of these
should be used for point-to-point communications
with Labuan and the other kept as a spare. It was
found, however, that the RAF, who were controlling
aerodrome signals facilities, had insufficient equipment
and the spare AT5/AR8 was loaned to the RAF and
installed and operated for them by the RAAF as a
homing beacon.

A few days later, an AT13C (AWA) transmitter and
and AR7 (Kingsley) receiver were sent to Singapore
to replace the AT5/ARS8 which was being used for com-
munications with Labuan, providing greater power for
this circuit. The AR7 was loaned to the RAF on its
arrival and was used by them for a point-to-point
watch with Ceylon, and the RAAF continued to use a
British ARS8 receiver which had been borrowed from

RAAF equipment in an RAF truck at Singapore is shown
below, At left an ATI3IC (AWA), at right an ATS/ARS
(AWA) being used as a heming beacon, while in the centre
is British Marconi T1190 transmitter.

Reading from top to bottom, the pictures on this page
show: An A r Lia‘son Party of the RAAF Air Support Unit
on Labuan using an ATR4A (‘“Astor’) and at right a
US.made VHF SCR300. Next shows another Party fram
th's wnit with a Jesp-mounted 5043 (foreground) and tweo
ATS ARE's (AWA) on trailer. Immediately above are
two ATS ARB's in use at the RAAF Command Post at
Kuch ng. Be'ow s an ARBB (US communications receiver)
be ng used by one of the RAAF personnel at Singapore.




the RAF when the AT5/AR8's had been installed in
the RAF transmitter trucks.

As a result of this interchange of equipment, RAF
and RAAF signals at Singapore had merged into one
organisation with the RAF supplying the sites for the
signals office and the transmitting station while the
RAAF provided some equipment and 4 measure of as-
sistance in the maintenance of RAF equipment.

Good reports were recelved of the efficiency of the
ATS transmitter that was used as the homing beacon.
Operating on 240 k¢/s., it had been reported by air-
eraft at distances well over 100 miles.

At both Singapore and Kuching there had been no
evidence of any Jap ground radio equipment. A few
components were found, but the Japanese had been
particularly thorough in removing or destroying what
radio equipment they may have had operating in those
places.

After visiting Borneo, Kuching and Singapore the
return trip to Sydney was made via Morotai, Darwin
and Brisbane.

RAAF North Western Area

The RAAF North-Western area HQ was located 57
miles south of Darwin on the North-South Road. The
0SO W/C Lindo Taylor and his HQ staff controlled
the operation of a communications system spread
over a very large area.

Signal units within the area included the North-
Western Area Telecommunications Unit, which func-
tioned at NWA HQ; the Gorrie Telecom Unit 300 miles
to the South: the RAAF station at Darwin; the ADHQ,
which was nine miles from Darwin; OBU's at Gove,
Batchelor and Truscott; detachments of the NWA
Telecom Unit at Fenton and Timor; and 5 RIMU, lo-
cated near the NWA HQ.

Signals equipment at the NWA Telecom Unit com-
prised 24 ART's (Kingsley), five AT8's, four AT13s, two
AT13B’s (AWA), three AT20's, one AT148 (STC) and
one TA2J (Bendix aireraft type transmitter),

Gorrie was the main meteorological centre and the
Telecom Unit there used 29 ART's, four ATI13's, five
AT13B's, one ATI3C, one AT14A, one ATI5A, three
AT17's, five AT20's, one TA2J, and one 96/200A, (a US
made 5 kW transmitter).

During the later stages of hos-
tilities, the RAAF Darwin station
was the main operations centre. The

Two general shots of the RAAF Darwin
transmitting station. At right is a mobile
repair bench.

A general view of the ADHQ transmitting station at Darwin,

receiving station was located about four miles from
Darwin airstrip and the transmitting station was on
the North-South Road, about 11 miles out of Darwin.
The receiving station housed 15 AR7's and one RAIB
{the Bendix receiver from the TA2J transmitter) . The
transmitters used were two ATS8's, one ATI13, two
AT13C's, two ATI14's, one ATI15, three AT20's, three
AT14S's, one AT6 (200 watt AWA transmitter), one
TA2J, one 96/200A, and one SWB8 (an English Mar-
coni transmitter). There were a total of 13 radar
stations working with the ADHQ, which utilised 26
ART's, four AT13B's, six AT14's, one ATI4A, six AT17's
and two AT20'.

The OBU’s at Gove and Truscott used very similar
signals set-ups with 23 ART's and one RA1B on the
receiving side and two AT13B’s, one ATI3C, one ATI4A,
three AT17's, seven AT20's and one TA2J as their bank
of transmitters, whilst 53 OBU at Batchelor operated
on a slightly smaller scale. This listing of the equip-
ments used by the main communications centres in
the area gives some impression of the magnitude
of the signals requirements for the area. The
Radio Installation Maintenance Unit at Darwin
was the largest of all RIMU's seen during the
the tour. As could be expected, it had the appear-
ance of a more established organ-
jsation and the workshops and
stores were larger.




At top right is a general view of RAAF Darwin transmitting
station, Top left shows the (nterior of the ADHQ station
at Darwin with a line.up of ATS transmitters at rear.
Immeadiately above is the interior of the Telecom trans-
mitting station at Darwin with two AT13's (made by AWA),

Radiosonde at Darwin

A Radilosonde station was also operated at Darwin.
The Radiosonde consists of meteorological instru-
ments associated with a radio transmitter and at-
tached to a balloon which is released to ascend to the
higher altitudes. The small radio transmitter which
is part of the equipment, sends out signals indicating
readings of the meteorological instruments and these
signals are received and interpreted at the ground sta-
tion. The Radiosondes used were made by Eclipse

A different type of balloon was used for determin-
ing wind direction. It was called a “Rawin” and the
only attachments to the balloon were two half-wave
dipole reflectors. When the balloon is released its
track is plotted by radar, thereby

RAAF Command

The headquarters of RAAF Command at Brisbane
was the control centre for all RAAF operational ac-
tivities. Although its part in the control of signals in
operational areas has already been explained, this
account of RAAF signals would not be complete with-
out some mention of its HQ signals set-up.

From the RAAF Command signals office at Brisbane,
communications were maintained to Melbourne, Del-
hi, NW area, NE area, Norcom, 1st TAF, 11 Group, East-
ern area, Manilla and Torokina. Although nine AR7
(Kingsley) receivers were installed in the signals off-
ice they were kept as emergency receivers, the main
bank of 24 ART's being located In a remote recelving
station at Zillmere, about eight miles out of Brisbane.

The transmitters used by RAAF Command were pro-
vided by 3 Alreraft Depot at Amberly where an RCA
15 kW transmitter was kept for the high-speed ecir-
cuit to India, and 15 other transmitters (ATI13's and
ATI148's) were used for the other circuits.

The brief visits to NWA at Darwin and RAAF Com-
mand at Brisbane completed the tour that had been
commenced ten weeks earlier. During that compara-
tively short space of time I had travelled approxi-
mately 17,000 miles and visited so many places, and so
many more individual units and camps that I returned
with crowded impressions of the immensity of the task

that had been accomplished by

determining direction and gpeed of Belew left: A “Rawin” balloon being re. 3 ] aniss
e : lB 5 ' L il sl i, Tha sie. %mu the signals organisations of the
winds as the balloon ascends at RAAF Command HQ at Brisbane. Auvstralian Services.
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Accessories
and Components

The training of
efficient WwW/T
operators pro-
vided a real
problem for all
Services—Bland
Radio of Ade-
laide assisted
the RAAF with
the noise and
interference
simulating am-
plifier shown at
left.

At left is shown a
precision radar range
potentiometer pro-
duced by IRC (W. J.
McLellan) for Service
use.

Kriesler of Sydney
assisted the Aus-
tralian aircraft pro-

duction program
with many special
electrical ite ms.

Here we show an
immersion switch
{left) and an iden-
tification lamp
switch (right).

Examples of the variety of resistive componéents
produced by IRC (W, J. MclLellan) for the
Services are shown above and at right. The
rheostats shown above are special controls for
marine ‘“degaussing’ circuits, while a repre-
sentative range of wire-wound power resistors
is Mustrated at the right.

Radio Corporation produced a wide range of telecom.
accessories for the Services—particularly valuable work
being done with a full range of precision crystal control
units. Typical assemblies of this type are shown above,
together with a RAAF type “F'"" morse key, also pro.
duced by Radio Corporation,

The necessity for 'tropicalisation’ called for new tech-
niques in component production. Above is shown a group
of hermetically-sealed radar transformers built by The
Gramophone Co. (HMV). Note the metallised glass
lead-out insulators.



At right are hermetically-sealed equip-
ment transformers and chokes produced
by Transmission Products, of Sydney.

lilustrated above are two items from
the range of IRC Power Rheostats pro-
duced by W. J. MclLellan for Service
equipment. Rated at up to 50 watts,

Above

tralia.
from overseas.

Telecommunications

Production

Covers Wide Scope s

Below and at right are shown examples of the stage
reached by Australian wvalve manufacturers during
the war. Amalgamated Wireless Valve Co. were
respons/ble for the water and air-cooled transmitting
valves shown below, while a group of transmitting
and telephone repeater wvalves made by Standard
Telephones & Cables Is (llustrated at right.
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at right are shown two
sharply-contrasting examples of the
scope of talecoms. production in Aus-

[ heavy-dut oil -
these Uinlis previously-iware Simported immersed tr;:&’;;rr:ernprn:uc:d :yy Wil-
son Transformers, of Melbourne.

T
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As part of their Radar production, HMV developed a widz range of
tpecial coaxial and multi-pin connectors which were used very exten.
sively in Australian telecoms. equipment. Typical items are illustrated
abova,




Radio Corporation produced the communications reaceiver
illustrated above for the RAAF who designated it the
“AR12" and used it for AOBE's and in conjunction with the
“AT9" transmitter, A feature of this receiver is that it
operates completely from dry batteries, which can be
checked by the panel meter. Providing coverage from
150 KC/s. to over 15 MC/s.,, this set incorporates a crystal
filter and a continuously-variable selectivity control.

Standard Telenhones also were active in the production
of communications rectivers and the STC AG679K, adopted
by the US Forces as the “"AMR300," is illustrated above.
This equipment operates from 12V. DC or 110/240V. AC
and provides coverage of the range 1.5 to 24 MC/s. The
“H"  and *J' wversions of this set, for rack and case
mounting, respectively, were widely used by the RAN.

One of the Amalgamated Wireless series *'CE940" general-
purpose communications receivers is shown above. These
sets were widely used by the Royal Australian Navy for
both shipboard and land-station work. Several variants
of this ecuipment were producyd for special applications—
the set illustrated being the *“3C6940," providing coverage of
the range 100 KC/s to 3.1 MC/s.

Precision-Built
Communications

Recewvers

INHustrated below is the “AMRI100" communications receiver,
produced for the US Forces by AWA. This equipment
used plug-in coll assemblies to cover the range 550 KC/s.
to 24 MC's. and operated from 12V. DC. or 110/240V, AC.
A rack-mounted wversion, known as the “AMRI101" was
used for static installations and also formed the basis of
an elaborate “diversity” equipment. A further variant was
adopted by the Aust, Army as “Reception Set No. BC.”




» - , - - -
Services’ Amenities Receivers
In many respects, morale was just as important
as communications and a high priority was placed
on the manufacture of “amenities” radio receivers
Jor the Armed Forces. Typical examples of such
sets, produced by Australian Industry, are shown
on this page—some of them photographed “on the
spot,” and doing the job for which they were in-
tended, by “Retailer's” War Correspondent.

!

AWA’'s solution of the demand for “morale-boosting'’ receivers is shown above—
a dual-wave, fully-tropicalised unit designed for battery or AC operation and
knawn as the “Ci17020."" These sets performed particularly well in all areas.

Stromberg-Carison produced the business-like “amenities’ set shown at left and
photographed in action at Morotai. This receiver covered two wave-bands and
had provision for connection of a pick-up and an extension loudspeaker.

Philips Electrical Industries were responsible for the ACF radio receiver
shown at left, above, while Standard Telphones produced the RAAF Welfare
set at right. Jack Angus spotted these two in his travels—the Philips
in Borneo and the STC at Madang,

No “eperational' photographs wers obtained of the two sets shown at left
and below, but this does not mean that *“they were never there'—they
were, in a big wayl! Tasma produced Iarge numbers of their “AMS™
dual.wave, dual-power, amenities set shown at left, and the US Forces
used them all the way to Tokio. Australian Sound Systems (“Cadet”
Radio) were responsible for the “V5" lllustrated below and did such a
good job that they found it difficult to meet the demand.
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T is felt that the Borneo campalgn gave a typical

picture of the use of signal equipment and for that
reason, and also because the writer participated in
the second phase (Labuan operations) and was in a
position to obtain reliable information, the [ollowing
information is presented.

At the beginning of 1944, the Ninth alian Divi-
flon returned from New Guinea to give the men a
spell, some hard-earned leave and to re-equip. In
the middle of 1944 the Division reassembled on the
Atherton Tablelands In Northern Queensland and
made its home near Ravenshoe. Here the job of re-
equipping the Division was carried out, and with the
large number of reinforcements arriving to bring
the Division up to full strength it was essential
that an inten-
sive period of
tralning be un-
dergone to fa-
miliarise the
men with their
new equipment,
which Iincluded
the newly-introduced Australian “Yellow Band"” No, 22
Wireless Sets In partial replacement of the previously
used No. 11 and 109 sets,

For eight months this training continued and solid
training it was. In the tropical country around
Ravenshoe manoeuvres were practised constantly and
interspersed with amphibious operations at Trinity
Beach near Cairns.

These manoeuvres were thorough, and it is no exag-
geration to say that the demands placed upon the
signal equipment were much more severe than those
ever incurred when the Division later went into action.
The standard method of transport on these manoeu-
vres was a jeep, and it can be safely left to the reader’s
imagination to appreciate the shocks, strains and
stresses which a wireless set would experience strapped
in the back of a jeep which was driven along all man-
ner of roads, through ditches and across fields. Then,
having stood up to this treatment the wireless set
was expected to do its job of providing communica-
tions. By the end of this training period, the Aus-
tralian 22 set had proved itself as suitable for the job.

The 22 was not the only set used by 9th Aust. Div, as
133's, 112's, 1l's and 19°s (all by AW.A.), 108's and
208's (both by Radio Corp.), US F-M SCR300's, SCR-
536's (American handie-talkies), and the British 46
set were also used.

The 133's and 112's were used at Divisional Head-
quarters, the 11's, 19's and 22's between Divisional
Headquarters and the Brigade and Battallon Head-
quarters, while the 108's, 208's, SCR300's, SCR536's
and the 46's were used forward of Battalion Head-
quarters.

At first it did nol seem as though there would be
much change in the type of line instruments used.
but about December a new type of field telephone was
issued to replace the D Mk. V. This new phone was
known as the “L" phone and, in addition to being of

" Ex B Aust. Div. Sheoals

Signals with 9 Rust. Div. ==

By Colin Mingay *

sealed “tropic” design, incorporated a magneto calling
system instead of the buzzer used in the earlier in-
strument. The Fullerphone still remalned as our
standard telegraph instrument, its capabilities were
already known and it could always be relied upon.

Just as the training period was drawing to a close
and rumours of embarkation were rife, several ad-
ditional types of telephone switchboards appeared on
the scene, including a 6-line universal call type—a
smaller version of the standard 10-line universal ecall
—an American 8B-TC12 (12-line) and also a 50-line
board, as well as a number of U-C boards converted
by the use of new line units for magneto operation
with the new type “L" telephones. These instruments
were later found very satisfactory.

February and March, 1945 saw considerable activity
in the camp. Stores were checked, equipment was
overhauled and packing was begun. In March the
first parties left Australin and the end of April
saw the majority of the Division on Morotai

which was to be
the jumping-off

Borneo. Two
months were
spent there,
during which
time the equipment was unpacked, overhauled and
cleaned up in preparation for the Invasion.

It was necessary that particular care be taken iIn
regard to waterproofing of equipment. Salt water can
wreak havoc If once it gets inside signal equipment.
Fresh water Is bad enough but the corrosive action
set up by salt water can ruin the best equipment in
no time at all. Wireless gear that did not have to be
used during the actual landing was wrapped in sisal-
kraft, sealed with pitch and then enclosed in a water-
proof rubber bag. The accumulators which accom-
panied these sets had their terminals covered with an
asbestos waterproof grease, the vent holes blocked up
and treated simllarly—this last being done just before
landing and removed at the first opportunity.

Speedy Set-up of Communications at Landing

The large amount of wireless communications from
ship to shore during the actual landing on June 10,
1945, was done by special wireless sections whose job
it was to keep communications going until the Divi-
sional Signal Units had established their stations
ashore and could take over the communications. They
used high-powered transmitters and operated from
the control rooms on the command ships to the sta-
tions on the shore.

There was little trouble experienced in rapidly set-
ting-up the Divisional wireless communications, and
Divisional Headquarters soon had two separate net-
works communicating with the Brigade Headquarters
and adjoining units to Brigade Headquarters; one
designated “A" wave, the other designated “B" wave,
Wireless silence was broken at 100815 (8.15 am. on
10th), when the initial landing on Labuan Island was
commenced.

The Div. “A” and “B"” wave each supplied communi-
cation to both the Brigades which had already landed
—the 24th Brigade on the beach of Labuan Island, and
the 20th Brigade on the mainland about 80 miles



away, The “A” wave was in communication with all
four outstations in fifteen minutes. The “B" wave
with only two outstations was in communication in
six minutes.

The establishment of wireless communication was
no easy job as the operators had to contend with both
morse and speech interference from numerous other,
and In some cases more powerful, stations in the
vieinity. However, the Americans, for it was they who
had the powerful transmitters, proved extremely co-
operative and, when one of their frequencies clashed
with ours, would always share the air, when they
could quite easily have ignored us and drowned us out.

At 1230 p.m. Divisional Headquarters had selected
their first position ashore and promptly proceeded to
establish communication with the 20th and 24th
Brigades from that site. Until this time communica-
tion with the Brigades had been effected from the
Command Ship in the harbour where powerful trans-
mitters had been used, but when the communications
were taken over by Divisional Headquarters the 22 set
was brought into use. Although this set had a power
of only eight watts it was performing a job for which
it had been designed, and its performance showed that
it had been designed well. '

In the next 24 hours Divisional Headquarters Signal
Office changed its location twice. This involved the
dismantling, packing up, moving and re-establishing
of the wireless stations, but in spite of this, 4,500
groups (le., words or code groups) were passed in
those 24 hours. The following figures show the num-
ber of groups passed daily in the first six days of the
campaign and the number of articles handled by the
SD.S. The S.D.S. is the Special Delivery Service which
is the task performed by the Signals Despatch Riders.

June Wireless Line 8.D.S. Articles
10 8060 986 146
11 23852 6972 1298
12 222178 6854 662
13 19596 5220 877
14 18582 5860 648
15 16785 4907 555

The busiest day experienced by the wireless person-
nel was 18th June when 28,916 groups were handled.

Jamming

Only one instance of deliberate jamming by the Japs
was reported. This occurred on June 11, the day after
the landing, when Sig. Greg Shelley, who was working
a 22 set in the Brunel area on the mainland, reported
two Japanese conversing on his frequency. Unable to
change frequency he continued to work through them
so they then began to send a carrier sweeping to and
fro across his frequency. He continued to work through
this new interference and after about half an hour
the Japanese sprung a new trick and the carrier
changed to an intermittent noise resembling the in-
terference given by an unsuppressed vehicle. Un-
fortunately for the Japs, however, they still could not
prevent Sig. Shelley from passing his traffic, and
though they kept this interference going for seven
hours were completely unsuccessful.

Security Relaxed After Surrender

When the Japanese surrendered in August a change
took place in the work Signals were called upon to do.
Orders came through from Landforces relaxing the

degree of security which had been previously neces-
sary. Apart from forward areas all wireless trafc
had been sent in cipher, but with the easing of the
regulations, traffic relating to comparatively non-vital
matters was not enciphered. This traffic covered such
information as increases in allotments to dependents,
requests for compassionate leave and messages passed
for the British Borneo Civil Administration.

In addition, it was now permissible to use speech
over the radio—beforehand only morse communication
had been allowed. It was decided therefore to intro-
duce a radi lephone service between Divisional
Headquarters and the Headquarters of both the 20th
and 24th Infantry Brigades. At this stage Divisional
Headquarters was situated on Labuan Island and the
24th Brigade was at Beaufort, approximately 40 miles
from Labuan on the mainland, while the 20th Brigade
was at Kuala Belait about 80 miles south of Labuan on
the coast of the mainland.

It was decided to use 22 sets (Radio Corp.) for the
job and two detachments were equipped with them
and sent out to the respective brigades. At this stage
supplies of the new model 22 had arrived and one
was given to the detachment which went to the 20th
Brigade. This new model was a later production ver-
sion of the “Yellow Band” sets originally issued,

The purpose of the radio-telephone service was to
provide the Divisional Staff Officers with instant com-
munication to the staffs at both Brigade Headquarters.
Normally there would have been a line telephone ser-
vice but as Divisional Headquarters was on an island,
this was not possible. The control radio set at
Divisional Headquarters was “‘remotely controlled” and
connected to the switchboard in the Divisional Signal
Office, which in turn was the central switchboard for
all the telephones in the Divisional Headquarters area.
The switchboard in the Divisional Signal Office also
had trunk lines to all other exchanges on the Island.
This meant that anyone on the Island could contact
the Divisional Signal Office and be connected by radio
through the switchboard to either of the Brigade
Headquarters on the mainland. Both Brigade Head-
quarters had wireless and line communication to their
respective battalions and when required could request
any particular battalion to tune in on the frequency
of the radio-telephone service and speak to anyone
at Divisional Headquarters.

By this time the Army had done its best to make it a
“g till 5" war. The fighting was over and all that re-
mained to be done was the rounding up of the Japan-
ese forces and the collection of their arms and equip-
ment. Unfortunately communications still had to be
maintained 24 hours a day, and so a certain percent-
age of the Signal personnel were on duty at night.
Radio telephone service, however, only operated as
such during the daylight hours. There was practically
no necessity for it at night and it was not usable for
speech between 6 p.m. and 11 p.m. due to the heavy
static so common in tropical regions. So at night time
it. became a link for passing ordinary messages by
wireless telegraphy.

This radio-telephone service gave even better results
than had been expected, and completely satisfied the
Divisional Staff who, witheut it, would have had con-
siderable difficulty in co-ordinating the disarmament
of the Japanese forces, and it is safe to say would have
had to spend a considerably longer period in com-
pleting that disarmament. A senior Signals Officer who



had been with the Ninth Division in the Middle East
in charge of a wireless section, said that in all his
time in the Army he had never known a wireless link
to give such excellent service.

A large amount of the credit for such a successful
job goes to the operators who worked on that link, but
it can be said without fear of contradiction that it
was mainly due to the excellent performance put up
by the Australian made 22 set that the service was
such an outstanding success.

It had its lighter side, however, in oge sense it was
a veritable 24-hourly “Information nge Troops
sverywhere seemed to know about the service and it
was quite a common occurrence for some person to call
up one of the stations with a message for someone
whom he could not contact by normal means and re-
quest it be passed for him. There was even the bright
spark who suddenly came on one Saturday afternoon
without identifying himself and requested the placings
in the third race at Randwick. He got them!

Outstanding Success of Radio

In the Borneo campalgn the Australian troops
equipped with No. 22 sets, No. 11 sets and No. 19 sets
and with good operators to work them, definitely
proved how successful and essential is radio communi-
cation in modern warfare. It has been sald that radio
communication is particularly essential in armoured
operations but in jungle warfare it proved equally es-
sential. The laying of lines in the jungle is an ex-
tremely difficult, complicated and hazardous task and
for that reason did radio prove itself invaluable. It
was there when it was wanted.

Experiences with Signals Equipment

The following information has been compiled from
official Army records and was obtained from an in-
spection of data held by the 9th Divisional Signals.
Every Signals Section under the control of 9th Divi-
sional Signals sent in periodical reports giving infor-
mation as to the performances of the varlous types
of equipment used by them, common faults that were
experienced in that equipment, and suggestions for
remedial measures.

The standard Army fleld telegraph instrument, the
Fullerphone, an instrument which had already proven
itself, still continued to do an excellent job. The high-
powered telephones were most satisfactory although
their high inductive qualities gave them a doubtful
degree of security. The new fleld telephone—the L
phone—gave good service as a telephone and its water-
proof “tropic” design was a definite advantage. All
types of switchboards performed satisfactorily which
was most gratifying as trouble with them would have
hampered communication considerably.

The Reception Set No. 4 (Philips) gave little trouble,
and was used as the standard receiver with the 133
(A.W.A.)) transmitters.

The frequency-modulated American SCR300 set did
a good job and it was suggested should be used instead
of the British 46 set. However, its extra weight and
inability to work with AM. sets made this suggestion
rather impracticable. The American made SCR536
set—the “handie-talkie”—was a problem set. Few
spare parts were available for these sets, with the re-
sult that in the case of a major breakdown a set in-
stead of being repaired would be written off as un-
serviceable. However, when in working order these

sets were a distinet asset to communications and
proved extremely valuable.

Slight troubles were experienced with the 48 set
(British) but it performed well, and one instance was
noted of a set being completely immersed for 15 sec-
onds in water, but performing perfectly after the bat-
tery was changed. Possibly the set with the best
record of any was the 108 Mk. III (Radio Corp.). This
portable set used in forward areas, was spoken of
very highly by all ranks and gave little trouble. They
could be relied upon to give 12 to 15 hours' running
on one dry battery pack.

To provide communication over the long distances
between Divisional Headquarters and Corps Head-
quarters A'W.A. made 133's were used in conjunction
with the No. 4 reception set (Philips). These 133's
with a power of 300 watts did a very good job, par-
ticularly in supplying communication from Labuan
across Borneo to Tarakan (where the 26th Bde. of
9th Aust. Div. was established), and Balikpapan (held
by Tth Aust. Div.), and also to Morotai.

For special wireless jobs at Divisional Headquarters
involving the use of a more powerful set than the 22
set the 112 (A.W.A.) was used. This set was par-
ticularly good for passing morse traffic, though its
speech communication was not favoured.

No. 19 sets were used initially in the Headquarters
Ships and the new Australian pattern proved very
satisfactory in tanks though it was found that vi-
bration affected the 6G8G’s, 6J8G’s and 6UTG's. Brok-
en bases and grid caps were a common fault.

The bulk of the communications from Divisional
Headquarters through Brigade Headquarters to Bat-
talion Headquarters was handled by the 22 set (yellow
band). These sets were the original ones issued a
little more than 12 months previously and, due to the
rough handling they had received during the training
period in Queensland, were not in the best shape.
However, the results provided by these sets were
excellent. On two separate occasions it Is re-
corded that an operator working from Beaufort to
Weston—a distance of 18 miles through dense country
—went outside his tent and found his aerial lying in
water on the ground. He did not know how long it
had been like this as it had not affected his communi-
cations in any way.

The successor to the 22 Yellow Band was the 22
(Aust.) which reached the Division just after the
landing at Labuan and of which supplies were issued
as soon as they had been unpacked and checked. This
new 22 gave even better results than the Yellow Band
model. It had a more sensitive receiver, a more
powerful transmitter and structurally it was a strong-
er set. The “flick” mechanism was of an improved
design and worked very accurately. Its performance
was all that could be desired. A pleasing feature was
the increased length of the microphone cord due to
its being joined to the headgear at the snatch plug
instead of at the yoke made by the junction of the
leads from the individual headphones. Although the
establishment of 22 sets to the Divisional Signals
Wireless Section was nine, only three new 22's were
allocated to the section as the initial supply was lim-
ited and other sections had to be considered also.
No more were received by the Section and in Decem-
ber, 1945, it was relieved of its duties as a Wireless
Section and its equipment handed over to the reliev-
ing units. As a result there was little opportunity of
thoroughly testing the new model 22,




The rack assembly shown
at right is a mounting
frame and power supply
unit produced by Radio "
Corporation for the
RAAF to permit oper-
ation of Bendix (US)
TA - 2J - 24 transmitters
from AC power supplies.
The unit was known as
the “RCS58" and conwverted
the transmitter, oPrigin-
ally installed in Catalina
aircraft, inte most effi-
cient ground station
equipment.

The compact transceiver lllustrated above was produced by
Philips Electrical Industries for the RN, RAN and USN.
Known as the “DRI108,"” this equipment is a 20-watt
assembly working in the 60-80 MC/s. range and can be
operated from battery or AC power supplies.

Transmitter-Receivers and Power
Supply Units for Navy and Air

Another example of a “conversion” wunit for an aircraft transmitter is shown
below. Designated ‘“Power Supply Unit X' by the RAAF, this assembly was built
by Airzone and enabled the T1154 UHF equipment to be operated from AC power
supply as an efficient ground-to-air communications unit. The employment of units
such as this and the “"RC58" simplified equipment problems considerably by making
possible uniformity of apparatus without excessive battery charging

The RAAF type "ATR2C' transmitter.receiver made by
Radio Corporation is iliustrated below and is one of a
series of eguipments which were used extensively for
ground operations. Providing coverage ovir the range
3.7.5 MC/s. and an RT/CW power output of 10/15 watts,
this equipment could be used with either battery or AC
power units. One version of this set was used with great
success by Army during the Timor “commando’ operations
and was adopted for general service as “WS No. 114A."




Highlights of the

Although it originally was planned to include in this
publication a more or less detailed review of the activi-
ties of the various organisations which were involved
in the production of telecommunications equipment
for the Australian war effort, the steadily-mounting
pile of information which has been amassed during
compilation has demonstrated that the incorporation
of such a detailed review would require a much more
expansive publication,

However in the following pages we have reviewed
the activities of representative groups of manufac-

Industrial

For convenience of reference, the following review
has been sectionalised into various groups of manu-
facturers and suppliers—major and minor equipment
contractors, test equipment and component manufac-
turers, and so on—as it is felt that this grouping will
provide a better indication of the activity in each par-
ticular field. By way of avoiding any misunderstanding,
it may be pointed out that the terms “major” and
“minor,” as used, do not bear any direct relationship
to the status of the organisations included under those
headings—the terms refer purely to the nature of the
equipment produced. Thus a complete radio transmit-
ter is a “major” item, whereas a power supply unit
—which may form only part of a major assembly—
is a “minor” item,

Major Equipment Contractors

It is only logical that Amalgamated Wireless (A/sia)
Ltd., by virtue of its manifold activities and Govern-
ment participation in its structure, produced the
largest range of “major” equipments in the Telecom-
munications field. Although Commonwealth-wide in
its ramifications, AWA has located its headquarters
and manufacturing organisation in Sydney and its
suburbs—the major production centre being the
Radio-,Electric Works at Ashfield, where the factories
in the group occupy about 13 acres of space. During
the war, several branch factories were established in
dispersed locations and, at peak, a total of over 5,000
people were employed, using about half a million
square feet of actual floor space.

On the equipment side AWA was responsible for the
production of a full range of radar equipment, radio
transmitters ranging up to 10kW in power, static and
mobile receivers and transceivers, a wide range of
accesories, high-grade testing instruments, quartz
crystals for frequency control and signalling lamps.
Other activities, outside the purely telecom. field, in-
cluded the production of shell fuses, aero. navigation
instruments and high-frequency induction heaters.

turers and suppliers, as a typical cross-section of the
Industry, with the prime object of rounding out the
picture presented by other sections of this publica-
tion.

In compiling this review, no attempt has been made
to mention every firm that contributed something to
the production of telecommunications and assoclated
equipment—that particular aspect has been covered
in the “Honour Roll” schedules—nor has any attempt
been made to mention every activity of those firms
that have been mentioned. As stated above, the
prime object has been to provide some elaboration of
information given elsewhere in this publication, and
thus broadly outline the industrial background which
made possible the mighty production achievement
which won the unstinted admiration, not only of Aus-
tralia’s leaders, but also that of her Allies.

War Effort

In all, AWA's war production reached a total value
of over £13,000,000 and included no less than 20,000
radio receivers, transceivers, and transmitters and over
70,000 aero. instruments—these last being in 60 dif-
ferent variations of 22 basic types.

Notable among the radio equipments produced in
quantity by AWA were the widely-used “Teleradio” and
the equally popular RAAF ATS5/ARS. The first of
these was a transportable 10-watt transmitter-receiver
assembly developed from a pre-war design and was
used by all Australian and Allied forces throughout
the SWPA—one of its outstanding applications being
as equipment for air-watching posts established in
remote locations, In many cases deep In enemy-
occupied territory.

The “AT5/AR8" was developed to a RAAF speclfica-
tion for a general-purpose 50-watt air-ground trans-
mitter-receiver which also could be used for D/F and
“homing” purposes. The eventual applications of the
“AT5/AR8" far exceeded even the wide scope of the
original intention, it being adopted by all Services—
Army had minor modifications made to the ancillary
equipment and called it “W8S No. 112" —while other
variants were produced, using the transmitter assem-
blies as the US Forces' “TWI12" and “AMT150."

Other widely-used AWA products were the Army WS
No. 133, 300-watt transmitter; the RAAF ATI3 series
500-watt transmitters; the marine J5385 series 750-watt
transmitters; the AMR-100, 101 and C6940 series com-
munication receivers; Army field wireless transmitter-
receivers 101, FS6 and 11; and the Army No. 19 dual
transmitter-recelver and crew-communication set for
use in armoured fighting vehicles.

Tn the communications RNeld AWA, who pioneered,
owned, and operated the Beam Wireless Service to
UK, North America and other countries, increased its
wordage traffic from 13 million in 1939 to 50 million
in 1944. Tts picturegram service handled a maximum
of 354 pictures a year before the war, but in the eight
months July, 1944 to February, 1945, this was raised
to 1387 Over 27 different pictures of the “D" Day



beach landings were published in one day by Aus-
tralian newspapers.

The AWA Marine service played its part, too. During
the last two years of the war over 1,200 overseas ships
and hundreds of local ships were serviced, in addition
to the supply and installation of a large number of
complete radio equipments in Australian-built ocean-
going ships and small craft.

Before leaving AWA, it is of interest to note that
this organisation was one of the major contractors
which shared production of the 100kW short-wave
broadcaster established by the Federal Government at
Shepparton, Victoria.

While dealing with AWA, it Is appropriate that
attention should be paid to the activities of its asso-
clate valve production organisation, Amalgamated
Wireless Valve Co. Pty. Ltd., also located at Ashfield,
N.S.W., which commenced manufacture of “Radiotron”
valves in Australia during 1932.

Although at first, AW Valve Co. production covered
only receiving types, development of transmitting and
special Service type valves was commenced during 1937
and first deliveries were effected during 1939. After
the outbreak of war, new types were introduced and
production facilities were expanded.

By the end of 1941, production had increased 50 per
cent. over pre-war, and during 1942 over 2,000,000
valves were produced. Employment went up from
about 300 to almost 800 persons, and even an extensive
fire at the works during 1044 failed to do more than
temporarily interrupt the steady flow of production.

In addition to the steady expansion of production,
new valve types were constantly being added to the
Australian Radiotron range, and most major types
required by the Services were produced.

During 1942, a special valve section was established
in co-operation with the Radio-Physics Dlvision of
CSIR, to undertake secret research and production of
valves for Radar equipment,

As a result of this tie-up, Klystron recelving valves,
special magnetrons, and silicon-crystal detectors were
produced—the first Klystron being produced within
three weeks of the receipt of technical data. In addi-
tion, several types of “centimetre” magnetrons were
produced, as well as gas-filled TR switches.

As a final note on AWA's activities, mention is made
of the valuable work carried out by the “Telcon” Divi-
sion, which provided very considerable assistance to
the Services and equipment manufacturers in the
supply of special high-frequency cables.

Leaving New South Wales for the time being and
turning attention to the southern States, the first or-
ganisation to attract notice is the Electronic Industries
group—an organisation that was responsible for the
lion's share of telecoms. production outside of N.S.W.
One of the subsidiary manufacturing concerns of Elec-
tronic Industries Ltd., namely, Radio Corporation Pty.
Lid., of South Melbourne, Vic., was selected during 1942
as the manufacturer of the Australian Army No. 22
set, which was required urgently to meet the new war-
fare conditions then being encountered. The company
(known as manufacturers of Astor Radio) already
heavily engaged on other equipments for all the
Forces, entered into this project with determination
and vigor and produced results that met, not only the
operational problem, but also with the approbation of
the American and Britich Armies.

This achievement was not by any means Astor's only
contribution to the war effort, as, early in the war
and long before "“Pearl Harbour," Astor produced for
the Army many one-man portable radlo sets (Wireless
Sets No. 108 and 208), also low-power portable radio
telephony sets (ATR4A) for the RAAF, which were
used, among other instances, by the US Army to supply
their Intelligence Officers in the Philippines and other
places held by the enemy. This type of set was also
very successfully used by the Australian Forces
marooned in Timor. The Australian Navy also partiei-
pated in Astor production and found wide use for the
RCS8 transmitter-receiver, which was developed from a
somewhat similar equipment (the ATR2 series) pro-
duced for the RAAF,

The introduction of Frequency Modulation impelled
the RAAF to demand a radio transmitter and receiver
that would operate on both AM and FM. The AR17
Astor recelver, with a frequency range of 100-150 me/s,
to work in conjunction with the AT17 Tasma trans-
mitter, proved most satisfactory, both for communica-
tions and as the basis of a VHF D/F equipment.

Another of Astor’s Radio’s contributions was the de-
velopment of plezo-electric quartz crystals for fre-
quency control in radio equipment. In addition to its
production activities in this respect, the firm also de-
veloped a quartz mine at Glen Innes, NS.'W., which
filled a dangerous gap when overseas supplies of raw
quartz were threatened.

Another manufacturing division of Electronic In-
dustries Ltd., in South Melbourne, Vic.,, was Eeclipse
Radio Pty. Ltd., whose change-over {from purely domes-
tic radio set production to that of Radar, 500-watt
radio transmitters and highly efficient communica-
tion receivers plus many other items, was an eye-
opener to many, who may have thought “they can't
do 1t!"

The Eclipse effort on the production of Radar, for
use In conjunctlon with anti-alreraft guns equipped
with predictor apparatus, was more than eye-opener,
They also made Radar apparatus for shore defences
and acquitted themselves with merit. The ASV Radar
was another specialised equipment that came out of
the Eelipse factory. In association with Astor, they
assisted in many other items, too.

The production of an 18-valve communication re-
celver (AMR200) to operate from 110 or 200/240 volt,
40/50 cycle A.C. supply or from a 12-volt accumulator,
on a frequency range of 1,250 kC to 30 mc/s was under-
taken for the US Signal Corps, which recorded by let-
ter its appreciation of this particular receiver as being
equal to, if not better than, a simllar type of recelver
made in USA.

To jump into the manufacture of a 500-watt H.F.
Transmitter (AT20) as a mobile unit was no simple
task to a factory that had never before done such
work, but again the combined resources of the Elec-
tronic Industries organisation enabled excellent re-
sults to be achieved. And finally, the production of
the Radlosonde for RAAF meteorological purposes,
proved again that Australian initiative and engineer-
ing can produce results comparable to overseas pro-
duction.

Before leaving the Electronic Industries group, it Is
of interest to note that, hundreds of miles away from
Melbourne, where Astor was busy on the Aust



Army 22 set, National Radio Corporation Ltd., of Ade-
laide, 8.A. (also a division of Electronic Industries),
organised to produce, among other items, Remote Con-
trol units, type F for use with the 22. Remote Control of
equipment was an essential requirement in operations.
The transmitter location could be spotted by the
enemy and bombed, so control from a distance per-
mitted eMcient siting of the radio set without disclo-
sure of, or jeopardy to, the site of the signal office.

Radar Production

Mention already has been made of the work of AWA
and Eclipse on the production of Radar equipment,
and to view the work of these and other firms in its
true perspective it is important to bear in mind that,
although Radar production always was rated as “ab-
solute” priority, its “ultra secret” classification at first
made it difficult for engineers and manufacturers to
understand fully what they were doing or what they
were expected to do. This situation, largely unavold-
able, cost much worry, sweat and almost tears, until
those concerned learned the hard way and were gradu-
ally let into the secrets of this fascinating and ex-
tremely intricate equipment.

One of the outstanding Radar production sources
in Australia was The Gramophone Co. (HMV), whose
factory at Homebush, NS.W,, was devoted almost ex-
clusively to Radar, and turned out over 5,000 units of
Radar equipment and assoclated test gear. It was not a
ease of just following a blue print. Original design,
research, and improvisation resulted from the efforts
of HMV engineers and production staffs, who have
every reason to be proud of their achlevements. Theirs
was not the luck of having blg production runs—rather
were they called on to perform miracles in radar
equipment production that must have taxed their
physical and mental resources no end.

One of the first Radar {tems produced by HMV was
the CSIR-designed "LW/AW" (Alr Warning) equip-
ment which was developed early in 1942, This trans-
portable equipment earned great popularity with the
RAAF, and later with the American Forces, who re-
corded their appreciation in writing of these Aus-
trallan-made equipments. Other equipments and
modifications to overseas equipments followed, and at
the close of the war, HMV had commenced production
of a lightwelght, fully-tropicalised Radar ldentifica-
tion and navigational device for use by alrcraft and
alr-borne troops. Complicated though the Radar sets
were, their associated test equipments were equally
complicated, yet HMYV successfully achieved results
that received the approbation of all who had the op-
portunity of using such essential equipments.

Another phase of HMV's activities was the produc-
tion of a wide range of co-axial and multi-pln connec-
tors. These originally were developed for use in the
fabrication of Radar apparatus, but their characteris-
tics were such that they found wide application In
many other items of telecommunications equipment.

Another meritorious contribution to Radar equip-
ments was made by A. G. Healing Ltd., of Melbourne,
Victoria, who specialised in ASV receivers and auxili-
ary test equipment for Radar installations.

Production of the CSIR Photocell Chronometer for
measuring muzzle velocity of projectiles for purposes
of range finding and correction was another of Heal-

Final assembly of RAAF ATS transmitters at STC's
Sydney factory.

ings’ activities. This equipment, which has been dealt
with elsewhere in this publication, originally was de-
veloped by CSIR for the Army, but later found appli-
cation in ships of the RN, RAN, and RN2ZN.

To provide the maximum utilisation of their well-
equipped machine shop, Healings also manufactured
over 500 capsian lathes, as well as a quantity of 150 em.
searchlight projectors.

Leaving the Radar production picture for a while
and turning attention to the broader aspects of tele-
communlications, it is necessary to pay due tribute to
the part that Standard Telephones & Cables (A/sia)
Pty. Ltd., of Alexandria, NSW, played in Australia’'s
war effort. This Australlan branch of a world-wide
organisation has always played a major role in this
field, and during the war Its activities were consider-
ably widened.

Long established in this country, STC's factory occu-
pied 30,000 square feet In 1936 and employed 250, In
September, 1939, it was increased to 75,000 square feet
with 500 employees, and again 1941 to 100,000 square
feet, with 1,000 employees; but at VP Day they had
250,000 square feet and 2,200 employees. Those figures
speak for themselves.

Early In 1939 S-T.C. tendered for the manufacture
of an Australian Army fleld wireless set to be an effec-
tive substitute for the No. 9 British set. As a con-
sequence the Aust. 109 was designed and produced.
This equipment served Aust. Army Signals in the
Middle East campaign and the Forces back in Aus-
tralia and, although designed for only 25 miles range,
the S8TC 109, with improvised aerials, covered radio
circuits 200 and more miles along Australia's coastline
when other equipment was In short supply. Over 1,500
of these were produced.

By way of contrast to this, it is of interest to note
that the RAN 200 kW LF radio-telegraph transmitter
at Belconnen, near Canberra, was manufactured and
erected by STC, who also supplied three 20 kW HF
transmitters and some smaller equipment for this same
Naval station. Also In the high-power field, STC was
responsible for part of the production of the equip-
ment for the 100 kW Government short-wave station
at S8hepparton, Victoria.




In between these extremes, STC was active in the
production of 500/1,000 watt ground and mobile trans-
mitters, particularly for the RAAF, and of these, about
1,000 complete equipments were produced, notable
among them being the “14.8” and “AT20" series.

STC's activities were by no means restricted to radio,
as this firm has always been a specialist in the line
transmission field, and here its contributions were of
particular value. The equipment produced In this
sphere ranged from Army field telephones (types “D,”
“F” and “L") and 10-line switchboards to complex
multi-channel carrier telephone and volce-frequency
telegraph systems—these last being produced both for
the Services and the PMG's Department. The produc-
tion of telephones and associated hand-sets, ete, ran
into many thousands, while literally hundreds of thou-
sands of keys, switches, jacks, etc., were manufactured
for Inclusion in various other items of line equipment.

Considerable work was done on specialised items of
fire-control equipments, and over 8,000 magslip con-
nectors were produced for use In anti-alrcraft pre-
dictor equipment, Another specialised job undertaken
was the production of a radio-operated height-indica-
tor for use in RAAF torpedo-bombers.

Prior to the war, STC had commenced production
of selenium rectifier assemblies, and this activity was
considerably expanded during the war period—over
one milllon discs being produced, together with large
numbers of complete rectifier assemblies and charging
units.

Mention must also be made of the work of STC in
the production of Radar, Radio and Telephone Valves.
This was commenced as a war-time project and was
concentrated largely on types to meet the requirements
of the Services. Items produced included special re-
peater valves for carrier telephone systems; high-
power mercury-vapour rectifiers; transmitting valves
ranging from 15 to 1,200 watts anode dissipation; and
four types of special Radar valves.

The contribution made by Australia's Telecommuni-
cation Industry was not always limited to that field,
because, as has already been seen, quite a number of
organisations possessed facilities that were utilised
during the war for making other things.

This was particularly evident In the case of the
Australian branch of another overseas organisation
—Philips—and the wide sphere of activity of Philips
Electrical Industries in Sydney and
Adelaide even included naval gun |
sighting gear, gun mounts, Astro  ““*%°" "R %

RAAF AT20 transmitters on the pro-
the South Melbourne
factory of Eclipee.

compasses, and all kinds of lamps and lighting, as well
as a variety of “telecom’” equipment.

Philips in Australla possess one of the only three
valve-producing plants in this country, which although
hardly under way when the war broke out, made its
contribution to that important phase of requirements.
Among other things, this factory undertook the job of
developing and producing the first cathode-ray tubes
made in Australia.

Radio transmitters, large and small, for the Aus-
tralian and Allied Forces, came out of their factories.
Complicated communication radio receivers by Philips
functioned well in operational areas.

In sound amplification and inter-communication
equipments for the Fighting Services, ARP Services
and industrial application, they did an excellent job.
Their staff of specialists were always prepared to, and
did, carry out a number of projects entirely new to
Australia.

Not the least of Philips’ activities in the telecom-
munications fleld was the production of precision
testing equipment for workshop and laboratory use—
a notable example of this type of apparatus being the
“TA101" series of SBignal Generators which were used
by all Services for Radar and Radlo equipment instal-
lation and maintenance.

Several factories were engaged in Philips production
activities—the main apparatus and valve works being
in Sydney, with another factory making sound equip-
ment in Adelaide.

Another example of an organisation producing a
wide range of equipment, in addition to its basic activ-
ity in the telecommunications field is provided by Air-
zone (1931) Lid., of Camperdown, NS.W. which
switched from its peace-time work on domestic radio
sets, vacuum cleaners and auto-ignition colls tospro-
duce a wide range of Radar apparatus, dynamotors,
aluminium cases for field telephones, alreraft carburet-
tor parts, fractional horse-power motors, casings for
hand grenades and, last but not least, submarine de-
tection gear.

During the war Alrzone established a new factory,
occupying over 30,000 square feet, and in the course
of their war-time activities, produced over 200 com-
plete Naval Asdic equipments for anti-submarine
operations, several hundred HF wavemeters, 500 power
supply units of various types, and quantities of ABV
Beacon transmitters, Radar equip-
ments for searchlight control, and
Cathode-ray oscllographs for Radar
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This group of three illus-
trations reveals the
developmental trend of
medium-power, vehicle-
mounted transmitter-
receivers for the Austra-
lian Army. The small
ilustrations above and at
the lower right show the
STC ‘108" and AWA
“FSE," respectively, while
the remaining equipment
is the AWA.made No, 19
Mk. 2 {Aust.).

I'ransmitter-Receivers

for
all
Iied

[" 'u rees

Army wireless sets 108" and “FS6" originally were produced as substitutes for the British
Army mobile wireless set No. 8 and performed very valuable service, However, the emphasis
on mechanised warfare necessitated production of a much more elaborate equipment,
comprising two separate transceivers and a crew intercom. system for installation in
armoured fighting vehicles. The prototype for this set was the British No. 19, which had
replaced the No. 9, and Australian developmant was commencead during 1941. The contract
was succassfully executed by Amalgamated Wireless and considerable quantities were used,
not only in AFV's but also in other vehicles and small-craft,

provided a very efficient and simple mea

the range 3.9 MC/s.

installation. This equipment comprised a 10-watt
assembly operating in the range from 30.50 MC s, with power supply obtained from

either 24V. DC or 220-260V. AC. Directional aerial v
ns of communication over, quasi-optical ranges.

Similar equipments were made by AWA for emergency defence services.

One of the interesting developments of the war period was the growing utilisation of radio
for relatively short-range telephone links. A typical example of this type of equipment
illustrated at (eft in the form of the AWA-made RAAF ATR7 duplex telephone

transmitter and interlinked receivar

arrays were ussd and the equipment

The production of fighter aircraft in Australia, such as the ‘“Boom-
erang’’ interceptor necessitated production of suitable radio eguip-
ment, highly simplified for use by a pilot who already had enough
to do without having to worry about radio tuning and controls.
Rad o Corporation were entrusted with the production of a suitable
sat which was known as the “ATRS5" and is illustrated below. The
squipment is operated entirely from the control box at the right and
provides 4 push-button selected automatic send/receive channels in




Hustrated at left is the Justly-
famous “ATS/AR8"' which was
made to RAAF aspecifications by
Amalgamated Wireless. This gen-
eral-purpose aircraft equipment
comprised a 50.watt transmitter
operating on meadium and high
frequencies and a receiver, and in
addition teo providing crew inter-
o com. could also be used for D/'F
and homing. Army used a slightly
modified version as WS No. 112,

The wversatile transmitter-receiver shown above was developed by Radio
Corporation for the RAN and was known as the “RCB."” This equipment
had a power output of over 10 watts and operated in the 3-10 MC/'s range
Major application of the RC8 was in- the Navy's “small craft,” where it
did a particutarly fine job.

Philips Electrical Industries produced the *“DR101" transmitter.receiver
iHustrated at left for the US Navy. Capable of operation from AC or
battery supply, this assembly had a power output of 40 watts and operated
in the 1.8 to 3.1 MC/'s range.

One of the later versions (the “3BZ") of the AWA ‘‘Teleradio"
equipment is shown below. Developed from a pre-war commercial
design, this equipment saw vary wide application by all Services and
was used in air-warning networks, small craft and for many other
purposes. The equipment normally was battery-operated and com-
prised szparate transmitter and receiver units, covering 2.5—10 MC/s.




testing. Production outside of the telecoms. field in-
cluded several thousand fractional horse - power
motors and dynamotor assemblies, over 10,000 sets of
parts for carburettors, and over 160,000 hand grenade
casings.

In compiling this review of Australia’s Telecom-
munication Industry's war effort, it is most gratifying
to note the many examples of firms achleving the
seemingly impossible, by doing so much with so little
previous experience, materials and manpower.

One of these is Thom & Smith Piy. Ltd., of Mascot,
N.S.W., makers of Tasma Radio. Enterprise was their
keynote and it is of interest to note that early during
the war, before the telecommunications production
program really commenced, Tasma took up a contract
to make 100 million plastic core bullet-tips—and de-
veloped a machine to make them. They were com-
mended for their quality and regularity of delivery of
those tips.

Eventually they secured an initial order from RAAF
for radio transmitters AT14. So well did they do this
—despite no previous experience in such complicated
equipments—that they quickly got orders tor ATIS,
ATI14A, AT15A, and the combined FM-AM AT17.

Tasma displayed originality in design and standard-
isation, Their design was such as to facilitate rapid
conversion from one type of transmitter to another
merely by substituting new exciter and P.A. units. The
Allied Services, who used these Tasma transmitters
were most satisfied. Their early design was such that
when tropic proofing became essential, no substantial
alteration was necessary.

Their deliveries even bettered promised schedules
and, in fact, their production effort won the praise of
all who came into contact with the organisation.

Among those manufacturers who pre-war were con-
cerned only with domestic radio sets, but who got into
the war effort with projects outside the telecommuni-
cation field was Kriesler (A/asia) Pty. Ltd., of New-
town, NS.W.

Up to VP Day they were engaged on over 470 pro-
jects in a variety of fields. Many of these were con-
cerned with electrical equipment for aircraft, particu-
larly the Australian Mosquito project. One important
“aireraft” item was the secret Reflector Electrical Gun-
sight for fighter aircraft. Wire-wound resistors were
another item that Kriesler produced to meet the rigid
specifications laid down by the Forces.

In the telecoms. field also Kriesler was active, and
in addition to producing the 1kW AT19 for the RAAF,
successfuly developed a hermetically sealed, tropie
designed high-power telephone for the AMF. Another
Army project interrupted by the cessation of hostilities
was the production of a tropic designed and sealed
lightweight communications receiver.

Radar apparatus also was produced by Kriesler—a
major project being a high-power (150 kW) modula-
tor assembly required urgently for modification of ex-
isting equipments. Other items successfully produced
were trigger and strobe units for Services' Radar equip-
ment.

In the Australian radar production field, a typical
instance of ingenuity and initiative was displayed by
S. G. Ungley, of Sydney, NSW, who in prewar days

made lampshades, floor standards, decorative fire
screens, etc, for which the war effort had no use.
However, the firm's metal-working facilities were dis-
covered by the US Army in Sydney and they were
asked to produce a radar target for attachment to a
free balloon, which then could be tracked with radar
instruments. In this manner, wind velocity could be
determined to ald aireraft operations.

After much experimentation, they produced a satis-
factory sample, which in the words of the US authori-
ties was “more effective than those produced in
America.” They received an order for 10,000 of these
“Rawin” targets, and this quantity was produced
without a single reject. This was followed by another
American Army order for 20,000, requiring a doubling
of output. The experience gained by the firm in this
and similar work should make its services of consider-
able value to Australian industry in the post-war era.

As has been mentioned elsewhere in this publica-
tion, the RAAF requirement for an efficient general-
purpose communication radio recelver was laid down
in pre-war days, and very early in the war, and before
“Pearl Harbour,” the production project was success-
fully undertaken by Kingsley Radio Pty. Ltd., of Mel-
bourne, Vic. Later, this equipment was adapted for
the Australian Army as their Reception Set No. 1. Pro-
duction of the AR7 communication receiver for the
RAAF continued throughout the war, and this receiver
was most universally used. They also produced Iron-
dust RF' Cores, as well as Copper Powder for oil-less
bearings in aircraft, with outstanding results.

An interesting example of specialised production of a
major item of equipment is provided by Raycophone
Pty. Ltd, of Annandale, NSW. who were entrusted
with a considerable proportion of the production of
anti-submarine gear for the RAN. With a pre-war ex-
perience in motion picture sound equipment, their
ready adaptation to turning out anti-submarine ap-
paratus was productive of very efficient material.

Among other items produced by Raycophone during
the war period was sound-reinforcing equipment for
coast forts, designed to withstand the impact of heavy
gun fire on such delicate apparatus. Raycophone also
produced 35mm. sound-film equipment for all Allied
Forces in SWPA.

Production of telecommunication and associated
equipment was not all centred in Sydney and Mel-
bourne, even in pre-war days; and during the war
manufacturers in other capital cities also contributed
to the production drive. In fact, the demand was so
great that every available source of production had to
be utilised.

In Adelaide, S.A., Bland Radio Ltd. had established
for many years a manufacturing organisation for radio
sets, transformers, and other items, so in the war
period the firm's production facilities were utilised and
did a good job in making Fortress amplifiers that stood
up well to the stiff requirement. They also produced
an auxiliary transmitting-receiver set for life-boat in-
stallation on troop transports. For the RAAF, produc-
tion was established of an intercommunication am-
plifier incorporating electronic noise injection to pro-
vide artificial interference during the training of
RAAF radio operators, with the object of simulating
noises commonly met with in aircraft.




Queensland also entered into the production picture,
and when the invasion of Australia appeared Im-
minent, the rush with the job to equip our northern
coastal defences was terrific. In that regard, the
Queensland coastal defences required radio electric
gunnery controls, loud speaker equipments, and such
like. Considerable assistance with this work was given
by Crammond Radio, of Brisbane, who designed and
produced many special items of eauipment for the
AMF and other Services. The firm also was respon-
sible for some original developmental work in connec-
tion with the transmission of teletype impulses by
radio.

Another example of assistance rendered outside of
the major production centres was that of Bush & Co.,
of Brisbane, who supplied public address systems and
carried out their installation in food and other fac-
tories. They also assisted the Army Canteen Service
in mainteance of “amenities” radio sets that the troops
found so helpful in all fields of operations.

While on the subject of sound amplification systems
it is appropriate to note the work of several firms who
may be regarded as specialists in this field. The names
of three firms—Australian Sound Systems, Steanes
Sound Systems and Velco Sound Systems—come to
mind and, strangely enough, the headquarters of all
three are located in Melbourne.

The first mentioned of the above firms, Australian
Sound Systems, is located at Abbotsford, Victoria, and,
in addition to producing a range of sound systems
rated at up to 400 watts, it produced crystal and mag-
netic gramophone pick-ups, inter-communication
systems and a very fine “amenities” type radio re-
ceiver known as the “V-5." This last was a fully
tropic-designed dual-wave receiver for AC or 6-volt
operation and saw wide service with all Forces in the
SWPA.

In addition to equipment for the Services, Aust.
Sound Systems were active in the production and in-
stallation of sound systems for music reproduction and
paging in factories.

Velco Sound Systems Pty. Ltd., of Melbourne, oper-
ated in conjunction with its parent organisation,
A. 1. Veall Pty. Ltd., also of Melbourne, to provide an
extremely wide variety of sound reproduction equip-
ment for the Services and Industry and, in addition,
produced a range of “amenities” receivers, radio
tuners for sound systems, and several items of speci-
alised test equipment—these last including a versatile
wide-range 5-inch cathode-ray oscillograph.

One of the most important, although very “hush-
hush,” jobs undertaken by Velco was the production
of “FLB" (front-line broadcasting) units for the Al-
lied GHQ unit responsible for propaganda warfare in
the SWPA. These equipments, which are illustrated
elsewhere in this issue, were highly-mobile battery-
operated 30-watt amplifier systems for record and
speech reproduction which were taken right into
front-line areas for the purpose of “broadcasting”
{aurally) propaganda messages to enemy troops.
These equipments supplemented the radio broadcasts
and leaflets which were so widely used and performed
extremely well.

In the industrial field Velco produced factory ampli-
fier systems ranging in power up to 2,000 watts and
employing 500 loudspeakers. They also were respon-
sible for a number of high-power systems for Ser-

Tropic packing of radio batteries at the Melbourne
factory of J. H. Magrath.

vices' camps, as well as several very elaborate instal-
lations in military hospitals.

Steanes Sound Systems, located in Melbourne and
Sydney, also, were responsible for a wide variety of
special work as well as their basic production of ser-
vice and Industrial sound systems and “amenities”
type radio tuners and broadcast receivers.

This firm successfully established production of
throat-type microphones for aircraft use and assisted
“sound” manufacturers generally by the manufacture
of dynamic microphones and high-power projection-
type loudspeaker units—these last, rated at 15 watts
and fully tropic-proofed, were widely used in “loud-
hailing” systems for beach control during landing
operations.

Other work undertaken by Steanes included tne
production of aircraft magneto synchronisers, aircraft
ignition harness testers and ignition coils.

In addition to the work done by the above “speci-
alist” firms in the “sound” field, it may be noted that
many of the larger "communications” organisations
were also active in this direction—the work of AWA
and Philips being particularly noteworthy as both of
these firms established quantity production of special-
purpose amplifier systems to meet Service specifica-
tions.

While on the subject of activity in the *“sound”
field, it is appropriate to mention the work of the
Rola Co. (Aust.) Pty. Ltd., of Richmond, Victoria, as
this firm was responsible for many of the loudspeakers
and dynamic microphone and receiver insets used by
the Forces. The production of these last items is a
story in itself and for the moment it must suffice to
say that the successful production of moving-coil
microphone and receiver assemblies for use with the
Aust. Army wireless sets 19, “22” and "112" was
largely due to the untiring efforts of Rola—an effort
which entailed much original research and develop-
ment of magnet materials and structures new to Aus-
tralia. This work, while primarily directed toward the
production of microphone and receiver insets, proved
of considerable value in other fields such as radar and
meter manufacture.

Important as was Rola's work in the above direc-
tions, it was at least equalled by that firm’s activities
in the production of magnet winding wires. Produc-
tion of these wires, in a wide variety of gauges and
coverings, reached very considerable proportions and
was a material contribution to the war effort at a
time when overseas supplies, on which industry previ-
ously had largely relled, were no longer available.
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A typical example of Austia-
lian.made laboratory-type test-
ing equipment Is illustrated at
left in the form of Tranamission
Products' “LCR" Bridge. Bulit
to a high standard of precision,
numbers of these Bridges were
supplied to the Forces and tele-
coms. manufacturers

Precision

A particularly wide range of radio
and electrical testing gear was pro-
duced by Radio Equipment Pty Ltd.,
of Sydney., and two examples. the
“D9" and “D12,"" are shown at lzft
and above, respectively. The D% is
a compact low-range ohmmeter for
biasting circuit testing, while the D12
is a combined resistance d:cade box
and ailrcraft instrument tester.

Testing

Equ ipment

A, J. William, of Melbourne, pro-
duced some fine examples of sub.
standard instruments and one of the
firm's B5lin. scale type PI& portable
instruments (s shown at left.

X 0 CYCLES
FRLOLINGY M TER
e -

Pl

e

Reed-typs panel mount-
ing frequency meters
werg a critical item until
A. J. William commenced
Australian production.
One of the firm's "“SRE"
reries of frequency me-
ters is illustratzd.
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In addition ta its extensive production of
Radar equipment, the Gramophone Co.
(HMV) produced many items of testing
apparatus for Radar installation and main-
tenance. Three typical examples are shown.
At the left is Ta2st Set ASR: above is Field
Strength Receiver, typs D32; and at the
right i1s the type A18 test set for air-
warning equipments, Each of these equip-
ments had associated with it a specially-
stabiliszd power supply unit housed in a
similar case assembly.
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Mention of the work done by Rola on the pro-
duction of magnets brings to mind the activities
of another firm that contributed materially to Aus-
trallan industry’s requirements of magnets and mag-
netic devices. This firm, Quality Castings Pty. Ltd.,
of Waterloo, NSW, established a special division to
concentrate solely on the production of magnets and
devices such as magnetic chucks and separators which
were supplied not only to the telecommunications in-
dustry but also to other sections of industry engaged
in the war effort.

Quality Castings produced a wide variety of magnet
materials in shapes to meet an extensive range of re-
quirements and their work in this direction was a very
important contribution to the war effort, besides being
of material value to peace-time industry,

Meters and Testing Equipment

Although considerable guantities of metering and
testing equipment were produced by the major equip-
ment manufacturers such as AW.A., Radio Corpora-
tion, Philips, HM.V., Airzone and others, the basic pro-
duction of indicating meters was carried out by a
number of “specialist” firms, some of whom also pro-
duced complete items of testing equipment. Most of
these firms were active in the Industry in pre-war
days, but wartime exigencies necessitated a consider-
able expansion of thelr facilities and production and
a brief review of their activities will be of interest.

Among these meter manufacturers who played a
contributory part was Warburton Franki Ltd., of Syd-
ney and Melbourne, with their Sangamo meters. In
pre-war days they were actively engaged in making
the Sangamo house-service electric meter but rapidly
turned over to war production of electrical instru-
ments for the aircraft projects in Australia, an
undertaking which entailed the manufacture of small
instrument springs, frameless moving coils and instru-
ment jewels—items previously imported to Australia.
Then instruments for use with radar equipment were
needed, and the experience already gained proved ex-
tremely valuable in achieving early production of
these items, which included six-inch projecting pat-
tern moving-iron voltmeters and ammeters for alter-
nator switchboards. Many design and production prob-
lems were overcome in the successful manufacture of
these instruments—an achievement of which the firm
might well be proud.

Another firm that participated in the production
of indicating meters for vital Radar equipments was
the Master Instrument Company, of Chippendale,
NSW, who produced over 30,000 such meters for the
SWPA Forces. To meet “tropic-design” requirements
vacuum-impregnation and sealing against humidity
was accomplished by Master Instruments using their
“Microvac” process. The demand for miniature meters
from all the Services in 1944, encouraged this manu-
facturer to design and produce a miniature meter
weighing only two oz. with a flange diameter of 1} in
a barrel of 1/1-8 in diameter and 7/8 in deep.

The need for pH meters to determine acidity and
alkalinity in food processing and chemical labora-
tories brought Geo. H. Sample & Son (Vane Instru-
ments) of Sydney, NSW, into this and other instru-
ment flelds. Starting off with a staff of three in 1939,
this small but eficient production unit had fifty em-
ployees and could have used many more had they been

available. This personnel shortage was common to all
industrial units In a country geared for 100% war
effort.

Apart from meters and complete instruments,
thermo-couples made by Vane for use in radio equip-
ment for all the Forces proved most satisfactory and
solved another of those many problems that telecom-
munication equipment production continued to pre-
sent. It is of interest to note that the production of
these thermo-couples entailed the welding of three
dissimilar wires—one of them only 0.0008” in diameter.

A first-class example of a firm undertaking, almost
overnight, the production of many types of indicat-
ing meters and instruments, previously imported, is
provided by A. J. William Electrical Instruments, of
Melbourne, Vie. This firm concentrated largely on
precision instruments of the sub-standard type, but
also produced a wide range of electrical switchboard
meters of various types, including panel-mounting
frequency meters, wattmeters, etc. In addition, a large
range of laboratory accessories, such as standard re-
sistances, bridges, etc., was produced. In the produc-
tion of these instruments, many new problems were
tackled, with such success that jobs such as the
making of meter pivots having a spherical point with
a radius of 0.0005" and the production of drawn
seamless aluminium tube with an outside diameter
of 0.028” and walls of 0.001” with a cross section of
0.00000078 sq. in. became workshop routine.

Many thousands of precision instruments were pro-
duced by A. J. William during the war period and If
is a matter for congratulation that not only British
Standard Specifications, but also the rigid require-
ments of “tropicalisation” were fully observed.

In the field of complete testing instruments, a par-
ticularly useful job was done by Radio Equipment Pty.
Ltd. (University Instruments), of Broadway, Sydney,
NSW. This firm produced a particularly wide range
of workshop testing equipment for the Services—the
items including the “D” series of electrical test gear;
radio multimeters and super-testers; modulated oscil-
lators; and a representative selection of panel indi-
cating instruments.

All of this equipment was produced to Service speci-
fications and in considerable quantities—it is to the
credit of the firm that deliveries always were main-
tained at a high rate, despite the inescapable wartime
difficulties of material supply and manpower.

Also engaged in the production of testing equip-
ment, but primarily for Base Workshop and Labora-
tory purposes, was the progressive organisation of
Transmission Products Pty. Ltd, of North Sydmey,
NSW, while this firm was also active in the line equip-
ment and radar accessory flelds—one particular
example of this last being the design and production
of a special type of “range” potentiometer used ex-
tensively in RAAF and USAAF lightweight, air-warn-
ing radar equipment.

Most of the items produced were of a speeclalised
“short-run” character, requiring precision workman-
ship and highly-skilled personnel, so that the firm
laboured under more than the usual amount of “man-
power” trouble. This was intensified by the initiation
of a special 24-hour repair service on certain items of
equipment for the US Navy, but it is pleasing to re-
port that Transmission Products met every demand
that was placed on it.



Items produced included multi-channel line ampli-
fiers, “LCR™ Bridges, precision controls such as faders
and attenuators, decade resistance boxes, relays, and
a range of hermetically-sealed audio and power trans-
formers and chokes.

A useful contribution to the production of accessory
items was made by D.W. Radio Co. of Chatswood,
NSW, who manufactured distribution and protection
frames for Army field telephone installations and
other line equipment sundries.

Component Manufacture

Many of the firms already dealt with were respon-
sible to a greater or lesser degree for the manufacture
of various components and accessory items and men-
tion already has been made of some of the items pro-
duced by these firms. However, as in other fields, there
were several organisations specialising in the produc-
tion of components and other accessory items and it
is appropriate to examine the activities of a represen-
tative few.

The manufacture of over 10 million 1.R.C. resistance
units for all types of equipments for all the Forces
was the proud achievement of Wm. J, McLellan & Co.,
of Sydney, NSW. That is not the whole story because
the multiplicity of types and sizes called for taxed
even the Australian IRC factory which was function-
ing for years before the war. This firm's war effort
started in the first week of September, 1939, and con-
tinued up to and beyond VJ Day. It was a continual
race against time, and required the constant introduc-
tion of new designs to keep pace with demands from
the Forces and equipment manufacturers.

In the radar field, the production of a series of re-
sistances to an accuracy of one in 10,000 and of “range”
potentiometers was an extremely important function
and called for the highest degree of accuracy and re-
liability in performance.

In addition to resistors, electrical, radio and radar
equipments of every kind use condensers of all types
and sizes and Ducon Condenser Ltd. of Waterloo,
N.S.W., played a major part in this field of production,
as well as doing an impressive job on the development
of Steatite Insulators in Australia,

In the condenser field, an important Ducon contri-
bution was the successful utilisation of Chlorinated
Diphenyl as a dielectric—a development that also per:
mitted a reduction in physical dimensions. Not only
was the problem of supplying initial equipment re-
quirements in condensers met by Ducon, but the firm
also undertook the manufacture of a multitude of
types and sizes for replacement in foreign made equip-
ment, used by the various Allied Forces in the SWPA.
At the cessation of hostilities Ducon had 700 employ-
ees engaged on the manufacture of condensers, resist-
ors and ceramics.

Another prewar condenser manufacturer who con-
tributed to the making of these important components
for the Forces, to meet the combined Services speci-
fications CL1001 and CL1019, was Tecnico Ltd. of Mar-
rickville, N.S.W. This manufacturer also made a wide
range of Yaxley wave-change switches that had many
applications in telecom. equipments.

Tecnico also played a very considerable part during
the war in the manufacture of aircraft electrical units
which were fitted to every type of aircraft built in
Australia. They secured high marks for their com-

plete manufacture of Bendix-Eclipse generators of
types up to 3 kW at 30 volts, weighing only 26 lbs.
Production at this factory also included engine start-
ers, voltage regulators and the Bendix-Scintilla 14-
cylinder aircraft magneto—much of this equipment
being completely new to Australian manufacturing
practice.

In the components field, mention must be made of a
division of Electronic Industries Ltd., Ferrocart (A’sia)
Pty. Ltd., of Melbourne, who specialised in vibrator
units. These devices were used in tens of thousands
by the Forces, and the changing theatres of war opera-
tions compelled constant research and improvement of
these vital items to ensure reliable operation under all
conditions. The improvements found necessary and
successfully applied are a credit to Ferrocart. This
firm also was active in the production of iron-dust
radio-frequency cores.

Although not a “component” in the strict sense—
being rather a major item—it is timely at this junc-
ture to mention the work done in Australia in the
manufacture of field telephone cable, of which nearly
a quarter of a million miles was produced during the
War years.

This work was carried out by Olympic Cables at
Footscray, Victoria, and represents a distinet achive-
ment by Australian Industry.

Back in 1938, this company planned for the produc-
tion of V.ILLR. cables, fleld telephone wires and other
rubber insulated conductors, although it was not until
1940 that production got going, but its usefulness was
to be appreciated even later still. It is of interest to
note that the cost of such cables was one-third lower
than similar British cable and half the cost of Ameri-
can cables, while the standard of production was well
in accordance with exacting Service requirements. As
further experience was gained, Olympic was able to
make still further reductions in cost, and even refund
all the financial assistance it received under the “Cable
& Wire Bounty Bill, 1941."

Machines for drawing, annealing and tinning of cop-
per wire were developed and installed although pre-
war this was not contemplated. Assoclated with
Olympic in the field telephone cable project as sup-
pliers of raw materials, tinned steel wires, etc., were
Rylands Bros. of Newcastle, the Broken Hill Pty. Co.
Ltd., also of Newcastle, and Metal Manufactures Pty.
Ltd. of Port Kembla, NS.'W., and great credit must be
given for the team-work and co-operation that con-
tributed so much to the success of the project.

An important example of Australian productive ef-
fort in insulating electrical conductors for use in
many applications is provided by Moulded Products
(A'sia) Ltd. of Richmond Vie., who successfully over-
came the many problems associated with the produc-
tion of several types of coaxial cables for radar and
general telecommunications work.

The latest type of co-axial cables produced by
Moulded Products utilise an inner dielectric of poly-
thene, a new plastic originally developed in England
by 1.CI. Ltd. The electrical properties of polythene
are generally similar to those of polystyrene, but its
big advantage is its flexibility, permitting it to be ex-
truded directly on to a wire in a continuous seamless
covering.

The need for flexible hookup and instrument wire
suitably insulated with poly-vinyl-chloride to overcome
humid conditions was met by Moulded Products and
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At left is shown a
stack of the basic
material for the
Army’'s *lines of
communication” —
“pDon' class tel:-
phone cable at the
Melbcurne works
of Olympic Tyre &
Rubber Co. The
steel drums for
this cable were
produced by Ri-
chards Industries,
of Adelaide.

The PMG's Dept. produced
for the AMF a quantity of
mobile carrier telephone
equipments, of the type
shown above, as insurance
against enemy damage to

To meet the exacting con- -
permanent installations.

ditions imposed by Jungle
warfare in the SWPA, the
Army required a new field
telephone. Standard Tele-
phones produced the an-
swer, in the form of Tele-
phone, *“L" (Aust.) No. 2,
illustrated at right.

The new “L' ‘phone illustrated above
necessitated provision of a new field
switchboard and a completely-new tropic-
designed magneto-call assembly ‘was
produced by MacKenzie & Holland of
Mszlbourne. Two views are shown — at
left, the unit sealed for transport and
below, the equipment set up for oper-
ation,
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Transmission Pro-
ducts, of Sydney,
were responsible
for ths "“AMS110"
multi-channel line
amplifier assembly
shown at right.
This equipment
vas made for the
US Army.




eventually developed into the production of light and
power cables of 60 different types, many in up to six
colours.

Submarine telegraph cable used in northern opera-
tional areas having its primary conductor (7/.036) in-
sulated with polythene was produced by Moulded Pro-
duets, and proved most satisfactory. At one point on
the ocean bed, this cable was three miles below the
surface.

“Nylex" insulation was another development and
many land telephone lines for jungle warfare used
Moulded Products' “Nylex"-insulated cadmium-copper
and hard-drawn copper wire for the operation of
carrier-wave systems between bases and forward areas.
Ti® unique properties of this material enabled it to
be made in transparent sheets, to totally enclose cir-
cuit diagrams, operating instructions and any such
printed matter between two sheets laminated under
heat and pressure, resulting in a water-, dirt- and
fungus-proof job.

As mentioned previously, considerable work was
carried out in Australia on the development of ceram-
ics as insulating materials and in this connection,
reference must be made to the activities of Nilerom
Porcelains (Aust.) Pty. Ltd., of Northcote, Viectoria.
One of the Nilsen group of companies, this organisa-
tion commenced operations shortly after the out-
break of war and did a really first-class job for the
Services and industry at large.

The advent of radar, with its exacting insulation
requirements high-lighted Nilcrom's activities, as the
organisation was successful in establishing quantity
production of close-grained non-hygroscopic ceramic
insulators and formers with tolerances as close as
plus-minus two parts in a thousand. However, the
firm's activities were by no means restricted to Radar
insulants, as it also produced large quantities of high-
voltage line insulators and a wide variety of terminal
insulators, as well as a range of aerial insulators and
transmission-line spreaders for Services' use in the
field.

Power Supply and Accessory Apparatus

Equally as important as the work of the equipment
and component manufacturers was the work of those
firms specialising in the production of power supply
equipment and other accessory items. Here again,
many of the organisations already mentioned were re-
sponsible for guantity production of equipment com-
ing into the categories mentioned, but it is important
to pay due tribute to those firms whose work, while
not so spectacular, nevertheless contributed its fair
quota to the total effort.

As an example of this, consider the case of the
EMAIL (Electricity Meter & Allied Industries) group
of companies—while not engaged on any major pro-
jects which could be regarded as “telecommunications”
in the strict sense, the manufacturers included in
this group produced an almost-bewildering array of
accessory items, without which telecoms, equipment
produced elsewhere could not have functioned.

These items included microphone and receiver as-
semblies, H.T. rectifiers, vibrator units, terminal as-
semblies, meters, dynamotors and generating sets,
while the same firms also were engaged on the produe-
tion of fire-control equipment, such as predictors and
fuse setters.

Particularly notable is the work of Eleon Piy. Ltd.
in Melbourne, who were largely responsible for the
production of dynamotor sets for the RAAF AT5/AR8
and Westinghouse-Rosebery, in Sydney who produced
over 2,200 petrol-electric generators and alternator
assemblies. Westinghouse also were active in the pro-
duction of electrical control gear and ultra-violet
“Sterilamps” for use in Service hospitals, blood banks
and food storage depots.

The Services’ requirement for large quantities of
electrical generating and control equipment also
exercised the attention of a number of organisations
other than those included in the above group and
particular mention must be made of the work of
Standard Waygood Ltd., of Waterloo, NSW. The
name of this firm is closely associated with the pro-
duction, installation and maintenance of lifts (“ele-
vators,” as our US friends prefer to call them!) but,
as the Company points out—they don't only make lifts,

The recently-concluded hostilities provided ample
proof of that, as Standard Waygood generating sets,
alternators, searchlight carbon lamps, electrical con-
trol gear and high-power transformer assemblies
were to be found throughout the SWPA. For some
of these items, Standard Waygood were the primary
contractors, while in other cases the firm acted .as
sub-contractor to producers of major equipments such
as STC. A final example of the versatility of Standard
Waygood was provided when it established a special
factory to manufacture searchlight carbons, as these
items were in such short supply that the continued
operation of AA defences was jeopardised.

Also engaged on the production of power supply and
related equipment for the Services was the old-
established firm of Durst Motors, located at Forest
Lodge, Sydney, N.S.W. The firm produced a wide
variety of special motor-generator sets for Service use
and did a particularly useful job for the RAN with
the development and manufacture of pedal-operated
DC generators for use as emergency power for signal-
ling lamps.

In the realm of power supply equipment, the trans-
former manufacturers were well to the fore and
mention has already been made of the work done by
equipment manufacturers. As in other fields, specialist
manufacturers played their part and, once again,
the names of several Melbourne firms appear worthy
of special mention.

The first of these is the Wilson Electric Transformer
Co. Pty. Ltd., of Port Melbourne, Victoria, who supplied
everything from step-down transformers for portable
cinema equipments to 2000 kVA oil-immersed units
for the reticulation system at the 100 KW short-wave
broadcaster at Shepparton, Victoria.

Most of Wilson's production was in the ‘“heavy”
class and an example of the scope of the firm's
activities, in addition to the instances above, is given
by its manufacture of the transformer equipment for
a 45 KW AC/DC arc-rectifier converter unit for use
by the Royal Navy. In addition to items such as this,
Wilson also supplied a wide variety of instrument
transformers, aerodrome lighting units, welding trans-
formers and industrial units ranging in power up to
3500 kVA.



Power

Supply

Equ. ipment

Standard Telephones made
the high-power selenium
rectifier assembly shown at
right as a battery-boosting

The *“Enfield" twin-cylinder petrol motor and startin unit to con-
shown above was made by K.L. Engines & serve u.itte“ry power in I
Tractors, of Melbourne, as the prime mover armoured fighting wvehicles.

for a 2.75 KVA alternator set which was
widely used for Radar power supply.

At right is a petrol-
driven 8 KVA alter.
nator set made for
the Services by Stan-
dard - Waygood, of
Sydney, At left are
shown the “Gledden'
voltage regulator
(top) and the centri-
fugal governor devel-
oped by Standard-
Waygood for use in
this assembly and
also  supplied sespar-
ately for the Services.

The extensive use of generating equipment
in the field necessitated effective control
and distribution facilities—a typical control
board, made by Hodson & Gault, of Mel-
bourns, is shown at right.

Below at right is a 20 KVA
diesel - driven ““Southern
Cross' equipment manufac-
Standard-Waygood, of Sydney, also E::::,oo‘:.’,:,aSe;;:,c:dr:“l_'g?
produced the 22 KW DC generator of Queensiand. :
set illustrated below. This assembly
was designed for searchiight operation.




Swales & Swann, of Coates Lane, Melbourne, were
another firm active in the production of transformers
for the Services, but the equipment produced by this
organisation differed somewhat in magnitude, if not
in importance, from that of the previous manufac-
turer. This firm concentrated its production mainly
on equipment transformers, both power and audio,
and it is a matter of record that “S & S" transformers
were “among those present” in the Milne Bay oper-
ations. The organisation also did a particularly useful
job of work on transformers for Radar equipment
and was particularly co-operative in the production
of experimental units for the Services' design
authorities.

A valuable contribution also was made by CILfT &
Bunting Pty. Ltd., who make Trimax Transformers,
at North Melbourne, Vie. This firm was among the
earliest in the field with fully sealed transformer
assemblies for tropical service. The work of this firm
is particularly noteworthy in that, not only was it
called upon to supply transformers and chokes for
initial equipment but it also was asked to supply
(which it did with considerable satisfaction to all
concerned) transformers for replacement purposes
in communications and radar equipment of overseas
origin. This last is especially meritorious in that it
entailed the manufacture of units to meet space liml-
tations originally determined by conditions much less
exacting than those applying when the equipments
were placed in service in the SWPA.

While most of the larger items of Service tele-
communications equipment were AC-powered, many
other equipments for highly-mobile field and patrol
use were of necessity operated by means of either
“dry" or "wet" batteries and the supply of these items
reached very considerable proportlons.

Apart from a few special types produced for aircraflt
use, the accumulators employed were largely of stan-
dard design—differing mainly in the provision of
special terminal connections or carrying arrange-
ments. The Vesta Battery Co., of Leichhardt, NSW,
was one of the many firms that participated in pro-
duction of these items and is mentioned because of
its extensive work on experimental production.

In the field of dry batteries of all sizes and types,
Eveready (Australia) Pty. Ltd., of Rosebery, NSW,
played the most prominent part, being the largest
manufacturer of such batteries in Australia. With
their Melbourne associate, Widdis Diamond Dry Cells,
this organisation manufactured for direct war pur-
poses, 47 million dry cells of all types during the war
period and these cells were used in 61 types of bat-
teries, many of which were previously unknown here.
The peak staff was 650.

The production of dry batteries for use in signal
equipment in tropical operational areas, proved most
difficult and compelled much research. Hermetically-
sealed metal containers were finally adopted as a
satisfactory packing medium to ensure batteries
reaching the “front-line soldier” in good condition.

Also, it was important on account of portability
that such batteries be of the lightest weight with
greatest possible capacity and, under Ministry of
Munitions (DRSS) guidance, Eveready installed by
the end of the war the equipment fo manufacture

A line-up of AMTI150 transmitters undergoing final test
at AWA's Ashfield Radioc-Electric Works.

the “Mini-Max" type of battery which provided a
solution of this problem. Unfortunately, this project
did not reach full production before VJ Day, but
the development provides an example of the manner
in which Eveready and their American associates
(National Carbon Co.) did everything within their
power to give the Forces the best kind of battery
possible.

The only other company producing dry batteries
in prewar days was the Stan-Mor Dry Cell Company
Pty. Ltd., of Brighton, Vic., and although not a big
organisation, it made a most valuable contribution to
the Forces dry battery requirement.

Being a purely Australian-owned and operated
company, during the war period they did a lot of
work on whatever raw materials were available in
Australia without relying on overseas supplies and
their results after many “headaches” were most
gratifying. Examples of Stan-Mor’s activities in these
respects are the development and production of zine
strip and ecarbon rods, and the mining and treatment
of Australian manganese, which proved most helpful
in an otherwise difficult situation.

Miscellaneous Activities

Although not classified as “telecommunications” in
the strict sense, the production and general activities
of a large number of manufacturers other than those
already mentioned were a material contribution to
the general effort and in this respect mention may be
made of the work done by the Australian General
Electrie Pty, Ltd. throughout Australia. This firm had
a huge productive capacity avallable at its Granville,
NSW, works as well as considerable supply facilities
by virtue of its overseas aflillations. Among the items
supplied were large quantities of electrical gear, elec-
trical insulation and varnishes and thermostatically- |
controlled ovens for quartz crystals.

Another electrical manufacturer that performed a
very useful function was the Langco Electric Jug Co.,
of Rozelle, NSW. This firm turned its productive
capacity over to the manufacture of a large variety
of electrical items such as radiators and heating
appliances for hospitals and also produced signalling
projectors and depth-sounding equipment.

Manufacturers were not the only people who made
substantial contributions to the war effort in the
supplying of parts, completed equipments and asso-
ciated accessories. Many were the occasions when
the stocks of wholesalers were called upon and availed
of to supply odd bits and pieces to the Forces and to



150em. searchlight projectors in production at the
Meilbourne factory of A. G. Healing Ltd.

essential services, The maintenance of the people's
domestic radios was also an essential requirement.
In that regard, A.S. Radio Parts, of Melbourne, assisted
materially as did many others.

Another example of this co-operation with the
larger manufacturers and Services is provided by the
Melbourne wholesale firm of J. H. Magrath & Co.
and its associate, the Aegis Mfg. Co. Pty. Ltd., of Lons-
dale Street, Melbourne.

Although a small concern, Aegis contributed much
by way of specialised items in small guantities that
much larger concerns could not touch. “Problem chil-
dren” were their speclality and their results helped
substantially in solving those small but urgent prob-
lems for the Services. At one stage, they turned to
and assisted in extensive tropic packing of dry bat-
teries. Such was their versatility and enthusiasm.

Other wholesale and distributing organisations that
made a substantial contribution, both by way of assis-
tance to manufacturers, and also to the Services, in
the form of special supplies, include the Sun Electric
Co,, of Melbourne; Radio Wholesalers, of Adelalde:
Cooke Bros. Pty, Ltd.,, of Sydney; and R. E. Jeffries
Pty. Ltd., also of Sydney. These and many other
similar organisations had such a variety of activities
that it is difficult to do more than mention their par-
ticipation, but a few highlights will be of interest.

Sun Electric made its chief contribution in the sup-
ply of telephone and electric cables and flexibles and
was closely assoclated with the Olympic organisation
on the production and distribution of such items.

Radio Wholesalers in Adelaide were active in many
directions and played a very useful part as a South
Australian outlet for many products—prominent
among them being the range of sound-reproduction
and electro-acoustic apparatus produced by Aust.
Sound Systems in Melbourne.

In Sydney, Cooke Bros. played a similar part and
handled the distribution and supply of many electrical
lines, while R. E. Jeffries Pty. Ltd. concentrated largely
on the supply of insulating materials and varnishes—
these last now include the products of Lewis Berger &
Sons—as well as a range of portable electric tools.

Right throughout the war, woodworking played an
important part, and in this direction a prominent
part was played by F. Dickin Pty, Ltd., of Leichhardt,
N.S.W., who in pre-war days supplied tens of thous-
ands of various types of radio cabinets and specialised
in plywood. They were quickly involved in assisting
production in Australia of the Mosquito aeroplane
spars and some components.

The supply of transit cases for radar and radio
equipment called for experienced wood workers, which
the Dickin organisation can rightly claim to be. The
firm’s work on plywoods proved of considerable value
in the production of these items, as well as on the
“Mosquito” project, as the requirements of “troplc-
design” made the use of "“bonded" waterproof mat-
erials essential.

In addition to what has been sald elsewhere In this
publication, the above reference to the necessity for
waterproofing emphasises the fact that the greatest
problem facing the industry in its manufacture of
telecommunication equipment for the Forces operat-
ing in the S.W P.A. was that of overcoming the exceed-
ingly high humid conditions, the consequent fungus
growths, water absorption by materials or condensa-
tion of moisture on the surface of components.

In 1942, the Forces experienced all these troubles
and the mortality rate of equipments was terrific. It
was a continual fight against fungus and humidity.
All insulating materials were affected and many were
the suggested and attempted remedies. Troplcal in-
sulating varnishes were investigated, concocted and
applied not only in Australia, but also in America,
where this problem was concerning telecommunica-
tions just as much as here. The US Forces in the
SWPA experienced all the difficulties that the Austra-
llan Forces met up with.

Among those manufacturing varnishes here were
Taubmans Ltd., of St Peters, NSW., and Lewis Ber-
ger & Sons, of Rhodes, NS.W., and the efforts of both
these firms on this tropic-proofing problem were con-
siderable. Their insulating varnishes and other pro-
ducts were used on practically every kind of telecom.
equipment. Special tropical insulating varnishes were
formulated for lowering of surface leakage and In
every respect, the activities of these two organisations
were highly commendable.

Another firm that played an important part in the
supply of speclal insulating materials was the Mica
& Insulating Supplies Co. (“Misco”), of Melbourne,
Vie.,, who made their contribution in fabrication of a
variety of insulating products

With many pre-war sources overseas cut off from
Australia, the need for improvisation with many
hitherto unknown materials was vital. The applica-
tion of these insulating materials extended into the
high-powered machinery field and Misco were respon-
sible for supplying the insulation required for two
3,000 h.p. armatures that were stripped, colls reinsu-
lated and completely rewound in eleven working days,
when labour and materials were at a high premium

However, insulating materials were not the only r
quirements of the Industry, and to conclude this +
view a contrast is provided by the activities of a firl:x
that concentrated solely on the supply of conducting
materials. This firm was Austral Bronze Co. Piy. Lid.,
of Alexandria, N.S.W., and as manufacturers of non-
ferrous rolled and extruded raw materials, the pro-
ducts of Austral Bronze were incorporated in most of
the telecommunication equipments of all sizes and
types. From humble beginnings In 1914, the company
grew until in 1937 its output was 5,157 tons, which rose
to 10,272 tons in 1940 and to a peak of over 24,000 tons
in 1942. This firm was a sub-contractor for non-
ferrous parts to most of the major equipment manu-
facturers and Its products are found in everything
from field telephones to the 200 kw Beleonnen trans-
mitter,



Radar
Apparatus

Above is shown the aerial reflector and wave.guide assembly of a naval radar
equipment produced by Amalgamated Wireless, while the associated apparatus
racks, also by AWA, are seen at left. At top right ars two typical PPl “‘displays’
obtained from air-borne equipment of a similar type.

Alongside at right is shown a
high-power (150 KW) modula-
tor assembly produced by
Kriesler for modification of
early low-power radar equip-
ment.

One of the most note-
worthy achievements of
Australian industry dur.
ing the war was the suc-
cessful production of
many types of special
radar valves. At the
lower left we show a
group of such valves
produced in Australia by
STC, while some valves
and T/R switches pro-
duced by AW Valve Co.
are shown below.

£
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Abave and at right are
shown two sections of a
special lightweight, tropic-
designed navigational radar
equipment built by HMV for
the RAAF,

Hiustrated at top right is the transmitter-
modulator cubicle of a high-power naval
radar equipment produced for the RAN by
HMV.

The equipment shown at left is the receiver,
aerial control and power supply rack of an

air-warning equipment produced by AWA
for the Services.

The production of radar equipment placed
heavy demands on the industry for high-
grade insulating materials and at right is
shown a representative group of precision
ceramics produced by Nilecrom Porcelains.

Kriesler (A/sia) Pty. Ltd. produced the
trigger unit shown below for

radar equipment.

] association
with Service

~

o

{i{il;

Shown below are the 80-in. paraboelic reflector aerials of a mobile

“coast-watching''
Amalgamated Wireless.

The 150 cm. searchlight
shown below is radar.
controlled by equipment
designed by the Aus-
tralian PMG's Dept. This
apparatus was fully trop-
icalised.

radar equipment produced for the AMF by
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Alphabetical List of Contractors

A

A.C.l. Plastics Pty. Ltd., Dowling Street, Waterlon, N.8W,
Suppllers of:—Plastle Mouldings.

A.R.C. Engineering Pty. Ltd., 410 Little Collins Street, Melbourne,
Vie.
Suppliers of —Barrows, Drum; Arc-Mesh Crates,

A.S, Radio Parts, 157 Elizabeth Street, Melbourne, Vie.
Suppllers of:—Radio Components; Test Equipment,

A.W.A, Telcon Pty. Ltd., 47 Yourk Street, Sydney., N.B.W.
Suppliers of:—High Frequency Cables,

Ackland, A. E., 200 Queen Street, Melbourne, Vie
Suppliers of:—Electrical Equipment,

Adams, Wm. & Co. Ltd, 175 Clarence Street, Sydney, N.SW.
Suppllers of;—Eloctrical Accessories.

Adelaide Potteries Ltd., Coglin Street. Brompton, S.A.
Supplers of i—Ceramics; Insulators,

Advanx Tyre & Rubber Co. Pty. Ltd., Nelld Avenue, Rusheutters
Bay, N.&8W,
Suppliers of :—Rubber Mouldings,

Adverts Pty. Ltd., Victoria Street, North Melbourne, Vie.
Suppllers of:—Name Plates; Etching: Luminous  Painting.

Aegis Mfg. Co. Pty. Ltd, (J. I Magrath), 208 Lonsdale Street,
Melbourne, Vie.
Suppliers of;—Radio Test Equipment; Radio Components;
Control Units.

Agrostat Co. of Australia, Lawson Square, Redfern, N.8B W,
Suppliers ofi—Volume and Tone Controls.

Alpha Engineering Co. Pty. Ltd., 62-88 Layton Street, Camper-
down, NS W.

Suppllers of—Gear Cutting; Switches,

Airtnne' (1931) Ltd., 165 Parrnmatta Road, Auburn, N.B.W.
Suppliers  of i—Radio  Apparatus; Radar Equipment; ASV
Bencons: Anti-Sub, Equipment; Test Equipment; Radio
Components; Motor (ienerators, ete,

Amalgamated Wireless (A'sia) Ltd., 47 York Street, Sydney, NSB.W,
Suppllers of:—Radio Transmitters; Radio Recelvers; Radar
Equipment: Quartz Crystals and Ovens: Test BEqguipment:
Signalling Lamps; Radio Components; Alreraft Instruments

Amalgamated Wireless Valve Co. Pty. Ltd, 47 York Street,
Sydney, N.S.W.

Suppliers of:—Transmitting and Receiving Valves; Radar
Crystals and Special Valves,

Amplion (Aust,) Pty. Ltd, 36 Parramatta Road. Camperdown,
N.B.W,

Suppliers of:—Charging Sets] Loudspeakers, Rectifier Unils,

Anchor Electroplating Works, 100 King Street, Newtown, N.8.W.
Suppliers of;—Plating and Anti-Corrosion Treatments,

Angus & Coote Pty. Ltd, 500 George Street, Bydney. N.BW.,
Suppliers of:—Panel Engraving; Precislon Dialx, eto.

Apex Engravers, Pty. Ltd, & Hardware Street, Malbourne, Vie.
Suppliers ofi—Tuning Tablets; Panels: Indicator Plates
Arcadian Radio Pty. Ltd., 26 Ralnford Street, Surry Hills, N.S.W.

Supplivrs of:—Chassis and Metal Pressings

Arendson, A. H., Malvern Road, Malvern, Vice

Suppliers of ;—Buckles and Fittings for Webbing; Straps,
Ete,

Armco (Aust.) Pty. Ltd,, 422 Little Colling Street, Melbourne,
Vie.
Suppliers of:—8Steel Sheets, Transformer Loaminations,

Ashwin, E. M,, 2 Coates Lane, Melbourne, Vie,
Suppliers of:—Line & Special Radio Equipment and Com-
ponents.

Austral Bronze Co., Pty. Ltd, (YRlordan Street, Alexandria,
N.8W.

Buppliers of :—Brass Sheets and Rod; Non-Ferrous Materinls,

Australasian Engineering Equipment Co. Pty. Ltd., 176 Latrobe
Street, Melbourne, Vie,
Suppliers of:—Condensers; Reslstors.

Australian Aluminium Co. Pty. Ltd.,, Unwin Strect, Granville,
N.BW.
Suppliers of;—Aluminium and Dural Sheets; Rods: Tubes

Australian General Electric Pty. Ltd., 53-85 Clarence Street,
Sydney, N.S.W.
Suppliers of:—Electrical Equlpment; Insulating Varnlshes,
Crystal Ovens.

Australian Porcelain Insulator Co. Pty. Ltd,, 116 Queen Street
Melbourne, Vie.
Suppliers of:—Insulntors; Cernmics,

Australian Sound Systems, 66 Park Street, Abbotsford, Vie
Suppliers of:—Amplifiers; Radlo Tuners; Phone Plek-ups,;
Radlo Recelvers.

Automatic Electric Telephones Ltd.,, 220 Castlereagh Street, Syd-
ney, N.S.wW.

Suppliers of :—Telephone Equipment: Relays,

Bambach, A, F., Parramatin Road, Petersham, N.S.W,
Suppliers of:—Winding Wire, ete.

Barr, Walter, Pty, Ltd., Glllespie Avenue, Alexandrin, N.SW.
Suppliers of:—Plastic Mouldings.

Bedford, Wm., Pty. Ltd,, 476 Lt. Lonadale Street, Melbourne, Vie
Suppliers of:—Aerinls & D/F Gear; Test Equipment: Corner
Reflectors; Slidex R/T Codes; Metal Cases & Boxes.

Begg, William, & Sons, 422 Colling Street, Melbourne, Vie.
Suppliers of;—Machinery & Metal Parts; Electrical Com-
ponents, i

Berger, Lewis, & Sons, Catheart House, 1le Castlereagh Street,
Sydney, N.B.W.
Suppliers  of:—Paintg; Varnishes; Lacquers; Fluorescent
Palnts,

Beveridge, W., & Walter Street, Hyde Park, S.A.
Suppllers of:—Valve Amplifying Potentlometers,

Blackwood, J, & Son, 86 SBussex Htreetl, Syvdney, N S'W,
Suppliera of:—Machine Tools

Bland Radio Ltd., Coromandel Place, Adelnlde, S A,
Suppliers of:—Amplifier Systems; Power Supply  Units;
Nolge-Simulators,



Dlaxiand, Rae, Pty. Ltd., 63 Sallsbury Hoad, Ciimpe
Suppliers of:—Metal Paris. »

Bioch & Gerber Ltd., York Street, Sydney, N.S.W,

Suppliers of:—Radlo Components.

Blogg, Wm., McLachlan Avepnue, Rushcutters Bay, N8 W,
Suppliers of.—Lamps: FElectrieal Accessories.

Bowen & Pomeroy Pty. Ltd., Macauley Road, Nth. Melbourne,
Vie,

Buppllers of —Timber Supplies: Transit Ciases

Bradley Bros. Pty. Ltd., Wentworth Avenue, Syvdney, NSW.
Suppliers of:—Castings (Non-Ferrous),

Braided Products Pty. Lid., Trafalgnr Strest, Annandale, N.S.W.
Suppliers of:—Cable Coverings; Wiring Looms; Cables.

Brearley, H., 192 Princer Highway, Arncliffe, N.S.W.

Suppliers of —Aerinl Accessories.

Brehaut, H. E,, Pty. Ltd,, 761 Whitehorse Rond, Mont Albert, Vie.
Suppliers of . —Communication Enrplecos: Eloctrical Equip-
ment.

Brett, E. H., & Sons Pty, Ltd., 4 Little Avenue, East Balmain,
NAW,

Suppliers of:—Canvas Covers; Bags, etc.

Breville Radio Pty. Ltd., #7 Missenden Road, Camperdown,
N.BW,

Suppliers of:—F.M. ‘Iranscelvers;: Mine Detectors; Test
Equipment; Beacon Monitors: Humldity Control Gear.
Brewer, W. H., Pty. Ltd, 22 Blackwood Street, North Melbourne,

YVie.
Suppliers of:—Insulnting Materials.

British-Austratlian Lead Mfrs, Ltd., Cabiritn Road, Cnbarita.
N.B.W.

Suppliers of:—Paints & Varnlshes,

British General Electric Co. Ltd., 104 Clarence Street, Sydney,
N.8W.

Suppliers of:—Rlectrieal Equipment: Telophone Equlpment;
Components,

British Insulated Cables, 8¢ William Street, Melbourne, Vie

Suppllers of:—Aerlal Wires, etc.

British Tube Mills (Aust.) Pty. Ltd.,, Kilburn, Sth. Aust,
Suppliers of:—Aerinl Rods; Steel Tubes,

British Xylonite (Aust.) Pty. Ltd, Pt. Nepean Road, HEust
Brighton, Viec.
Suppliers of:—Nameplates; Line Tags; Insulation,

Broadcasting Recording Supplies, & Dorens Street, Houth Mel-
bourne, Vie.
Suppliers of:—Phono, Turntables; Plck-ups,

Brolite Pty. Ltd., 12 Meaden Street, Sth. Melbourne, Vie.
Suppliers of:—Paints & Lacquers.

Brown, E. T, Ltd, 17 Castlereagh Street, Sydney, N.2SW.
Suppliers of :—Hattery Carrying Frames; Sheet Meotal Work,

Brownbilt Steel Equipt. Co., Botany Road, Mascot. N.SW.
Suppllers of:—8teel; Coases; Pressed Metal Work.

Bruce Small Pty. Ltd., Clarendon Street, Sth. Melbourne, Vie
Suppliers of:—Metal Frames,

Brunswick Springs Pty. Ltd., & Stanley Street, West Brunswick,
Vie,
Suppllers of:—Earth Pina.

Bryant & Hunter, 28 Gulldford Lane, Melbourne, Vie,
Suppllers of;—Dials; Motors: Crystal Holders: Preclsion
Controls.

Bryant & May Ltd.,, Church Street, Richmond, Vie,
Suppliers of:—Sleeves; Self-Soldering.

Burley, L. G., 160 Edward Street, Brisbane, QId,
Suppliers of:—Electrleal Installations

Burns, Clarke & Doctor, LA Victorla Streel, Burwood, N.SW.
Buppliers of :—Metal Parts.

Burrows Plating, % Pyrmont Bridge Road, Camperdown, N.8W,

Suppliers of . —Electroplating and Antl-Corrosion Treatments,
Bush & Co., 00 Queen Sireet, Brisbane, QI

Suppliers of:—EBElectrical Installations; Special Malntenance,

C -

c.C. Engineering Co. Pty. Ltd., 213 Pyrmont Bridge Road, Glebe,
N.BW.
Buppllers of:—Dig-Castings.

Cable Makers (Aust.) Ltd., Iawarra Hoad, Liverpool, NS W,
Suppliers of :—Wires & Cables.
Cailder, R. 5., Pty. Ltd., 61 Kingston Road, Summer Hill, N 8.W.
Buppliers ofi—Aecrial 8witches; Eleciric Motors
Carew, Huckett & Co., Albert Street, Northeote, Vie.
Suppliers of:—Canvas Covers and Carrying Bags: Salchels
Carmichael, W. T., Ltd., Hawwson Street, Auburn, N S2W,
Suppliers of:—Matil] Cases.
Park, Sth. Aust.
Carr Fastener Co. of Aust. Pty. Ltd.,, Tapley's Hill Road, Royal
Suppliern of:—Lock Washers; Chps; Pln Jacks & Sockets
Carr, J., Pty. Ltd., 661 Ceorge Strest, Sydney, N SW
Suppllers of ;—Plastle Mouldings.
Caslake, C. R., 42 Muacfarian Street, Sth. Yarra, Vie.
Suppliers of :—Line Equlpment; Carrying Frames, ete,

Casper Precision Engineering Pty. Ltd., James Street, Redfern,
N.BW.
Suppliers of:—Machinery and Metal Parts; Hadar & Asdie
Components: Plastic Mouldings,

Cecil Bros. Pty. Ltd., Holt Street, Sydney, NHSW
Suppllers of:—Cartons and Packing Materials.

Challenge Electric Co., 26 King Street, Sydney. NS W
Suppllers of ;—Charging Bets, 4k'W.

Challingsworth, A,, 476 Swan Street, Richmond, Vi
Buppliers of:—Steel Masts; Aerinl Accessories.

Chalmers, H. B., 110 Brunswick Street, Fitzroy, Vie
Suppliers of:—Knobs, Plugs, Moulded Radio Panel Acces-
nisries,

Chivers, H. A, 111 A'Beckett Street, Melbourne, Vie
Suppliers of:—Controls & Instruments

Chubb's Australian Co. Ltd, 184 Clarence Street, Sydney, NEW
Buppllers of ;(—Stee! Frames; Radar Aerlal Arrays.

Clay Bros. & Co., 111 Queens Parade, Clifton Hill, Vie
Buppliers of;—Spare Valve Boxes
Cliff & Bunting Pty. Ltd. (Trimax Transformers), 20 Flemington

Road, North Melbourne, Vie,
Suppllers of:—Power & Audlo Transformers; Chokes

Colville Wireless Equipment Co. Pty. Ltd., Australia House, Car-

rington Street, Sydney, N.S.W,
Suppllers of:—Radic Transmitters; RF. Amplifiers.

Clyde Wilson-Reid Pty. Ltd.,, 101 Wellington Street, Windsor, Vie,
Suppliers of i—Precision Controls; Dial Assemblies

Commonwealith Alreraft Corparation, Fishermen's Bend, Paort
Melbourne, Vie,
Buppllers of :—Throat Microphones,

ith Mouldi Ply. Ltd., 242 Princes Highway, Arn-

Common
eliffe, N.BW.
Suppllers of :—Fuse Holders, Plastic Mouldings,

Commercial Steels & Forge Co. (Aust.) Pty. Ltd., Bowden Streel,
Alexandria, N.S'W,
Suppllers of :—Drop Forgings,

Cooke Bros. Pty. Ltd., i8] Kent Street, Sydney, NS W.
Suppliers of:—Radio  Accessories; Electrieal Apparatus,

Cook, F. L., & Williams Pty. Ltd., 40-6% Molllson Street. Abots-

ford, Vie.
Suppllers of . —Electrieanl Equipment: Electrical Accossories

Cooke S, Pty. Ltd., 225 Queen Street, Melbourne.
Suppliers of :—Chassin Hardware Serews; Rivets, ete.

Cooper, C. A, Birmingham Htreet, Alexundrin, N.SW
Suppliers of:—Tool & Die Muoker,

Coote & Jorgensen Ltd,, Botany Road, Alexandrin, N 8W
Suppllers of:—Gear Cutting: Machinery

Corrugated Fibre Containers Pty. Ltd., Victorln Street, North
Melbourne, Vie.
Buppllers of:—Contalners and Packing Material



Honour Roll of Industry——

Cowan, D. F., 134 Bank Street, Sth. Melbourne, Vie.
Suppliers of :—Metal Frames, ete.

Crammond Radio, & Queen Street, Brisbane, Qid.
Suppliers  of(—Radio-Teletype  Units; Fortress
Equipt.

Crook, Alan S, Electrical Co. Pty. Ltd.,, Herbert Street, St
Leomurds, N.SW,

Suppliers of . —Switches; Measuring Instruments; Signalling
Lamps.

Crown Crystal Glass Co. Ltd., 5(2-58 Willlam Street. Sydney.
N.8.W,

Suppliers of:—Aerial Insulators; Metallised Glass Insulators,

Crusader Plate Co. Pty. Ltd., 651 Victorla Street, Abbotsford, Vie.
Suppliers of .—Line Labels; Ident, Plates, ofc.

Cummings & Wilson, 29 Alberta Street, Sydney, N.H5.W.
Suppliers of:—Film Projectors; Precislon Engineering.
Currie & Richards Pty. Ltd.,, 473 Elizabeth and 220 Franklin

Streets, Meolbourne, Vie.
Suppliers of:—Sheet Metal Work,

Signals

D

D. W. Radio Co. Pty. Ltd., 166 Vietorin Avenue, Chatswood,
N.B.W.
Supplliers of;(—Line Equipment; Frames, D.&P,

Dalton, H., & Co., 2 Holden Street, Redfern, N.8.W,
Suppliers of :—Plastic Mouldings.

Dane, Tayior & Co. Pty. Ltd., 70 Normanby Road, Sth. Mel-
bourne, Vie.
Suppliers of:—Steel & Meotal Parts.

Danks, J. & Son Pty. Ltd., 324 Pitt Street, SBydney, N.S.W.
Buppliers of:—Small Tools and Hardware,

Davey, F. W.,, & Co. Pty. Ltd,, 66 Elizabeth Street, Melbourne,
Vie,
Suppliers of:—Hand Generators: Motor Generators; Elec-
tric Fans & Blowers,
Davies, Coop & Co, Ltd., 626 Swanston Street, Carlton, Vie.
Suppliers of:—Canvas & Webbing Bags & Equipment.
Davies, Shephard (Sydney) Pty. Ltd.,, 2 Bridge Road, Stanmore,
N.Ssw.
Suppliers of .—Non-Ferrous Castings; Gear Cutting.

Demco Machinery Co. Pty. Ltd,, Cleveland Street, Redfern, N.8.W.
Suppliers of :—Machine Tools.

Dempsey & Co. Pty, Ltd.,, % Cremorne Street, Rlchmond, Vie.
Suppliers of:—Trimmer Condensers,

Deutscher-Haigh Resistances Pty. Ltd.,, 280 Pt Nepean Road,
Hrighton, Vic.
Supplliers of . —Resistors (Wire-Wound).

Deutscher, W. A., Pty. Ltd., 374 Pt Nepean Road. Brighton, Vie.
Suppliers of ;:—Metal Parts,

Dickin, F., Pty. Ltd.,, 18 Lords Road, Lelchhardt, N.S.W.
Suppliers of:—Carrying Cases; Cabinets; Bonded Plywoods,

Die Casters Ltd., 126 Cromwell Street. Collingwood, Vie.
Suppliers of :—Die-Castings.

Display & Radio Pty. Ltd., 47 Allce Street, Newtown, N.8.W.
Suppliers of:—Transformers; Chokes; Radio Components.

Dobbie Dico Meter Co. Litd,, 11 Sultram Place, Adelalde, S.A.
Suppliers of:—Metal Screws, Rivets and Small Hardware.

Dominion Radio, 3% Lothian Street, Nth. Melboyrne, Vie.
Suppliers of :—Hand Microphones,

Don Electric Co. Pty. Ltd., 17 Gibhons Streot, Camperdown,
N.B.W.
Suppliers of :(—Battery Chargers.

Don, R. 8., Pty. Ltd, 10 Minnie Street, Brunswick, Vie.
Suppliers of:—Cable Laving Aocceasories.

Downs & Sons, Pty. Ltd, 441 Liftle Bourke Street, Melbourne,
Vie.
Suppliers of:—Rope and Cordage,

Duco-Dulux Pty. Ltd., 301 Castiersagh Street, Syduey, N2 W,
Suppliers of:—FPaints & Lacguers.

Ducon Condenser Ltd., Iiourke Street, Waterloo, N.S.W.
Suppliers of:—Radlo & Electrical Condensers; Cerainles,
Reslstors.

Duniop Rubber Co. (Aust.) Pty. Ltd., 27-33 Wentworth Avenue,
Sydney, N.B.W,
Suppliers of:—Rubber Mouldings & Pucking.

Durst Motors, 15308 St Johne Road, Forest Lodge, N 8 W
SBuppliers  of:—Pedal  Generators; Motor Gencrniors;
Dynamos & Allernators.

E

Eagle & Globe Steel, Swanston Street, Melbourne, Vie,
Suppliers of:—Steel, Drills, ete

Eclipse Radio Pty. Ltd., 11 Sturt Streat, Sth, Melbourne, Vie
Suppliers of:—Radio Transmitters; Radio Receivers; Radio-
sondes; Radar Equipment; Fortress Amplifiers: Line Am-
plifier Equipment.,

Edson Plating Co. Pty. Ltd, % Whiteman Street, Sth. Melbourne,
Vie.
Suppliers of :—Electro-plating.,

Efco Mfg. Co. Pty. Ltd., 108 Princes Highway, Arncliffe, N.8S, W,
Buppliers of:—Die Casting, Anti-Corrosion Treatments.

Elcon Pty. Ltd., 182 Stawell Street, Burnley, Vie.
Buppllere of :—Power Supply Units; Motor Generators: Elec-
tric Fans & Blowers,

Electrical Plant Mfrs. Pty. Ltd., Botany Road, Waterlou, N.8. W,
Suppllers of:—Transformers; Eleetrical Control Gear,
Electric Construction Co. of Aust, Ltd., Gebble Street, Mayne,

Brisbane, Qld.
Suppliers of :—Generating Sels,
Electric Control & Engineering Co. Ltd., 2 Chester Street, Cam-
perdown, N.B.W.
Suppliers  of:—Cencrating  Sels;
Switchgear; Contactors,
Electricity Meter Mfg. Co.. Joynton Avenue, Walterloo, N.8.W
Suppliers ofi—Power Supply Units; Headsets: Measuriog
Instruments: H.T. Rectifiers.
Electronic Industries Ltd.,, Grant Street, South Melbourne, Vie
Suppliers of :—Quurtz Crystals,
Elektran Products Co., 377 Post Office Place, Melbourns, Vie,
Suppliers of:—Line Equipment; Electrical Fittings.
Endurance Electric Co., Nirranda Street, Concord West, N.SW.
Buppliers of: —Power & Audio Transformers; Chokes.
English Electric Co. Ltd.,, 180 Willilum Street, Melbourne, Vic,
Suppliers of:—Generating Sets; Blectrical Equipment.
Enticott, A. H., Pty. Ltd., Lt. Lonsdale Street, Melbourne. Vie.
Suppliers of:—Process Emgraving: Panels, Dials, ote,
Eveready (Aust.) Pty. Ltd., Harcourt Parande, Rosebery, N.S,W.
Suppliers of:—Dry Batteries.

Extruded Metals Pty. Ltd., Hampstead oad, Maidstonns, Vie.
Suppliers of:—Brass and Manganese-Bronze Rod.

Eyelets & Metal Products Pty. Ltd., Henderson Road, Arncliffe,
N.B.W.
Suppliers of;—Eyelets and Small Metal Parts,

Eyelets Pty. Ltd.,, 40 Green Street, Windsor, Vie.
Suppliers of:—Eyelets & Small Metal Parts,

Electrical Equilpment;

F

Fairway Scales & Tube Co., § Evans Strect, Brybrook, Vie.
Buppliers of:—Coll Clamps, Hardware.

Federal Felters Pty. Ltd., Dynon Road, Footscray, Vie,
Suppliers of:—Felt Pads; Washers; Gaskels, ele,

Felt & Textiles of Aust. Ltd., 261 George Street, Svdney, N.S.W,
Suppllers of:—Felt Pads; Gaskets; Washers, eotec,

Ferguson's Radio, 12 McMahon Street, Willoughby, N8 W.
Suppllers of:—Transformers & Chokes.

Ferrier & Dickenson, Edinburgh Road, Marrickville, N8 W
Suppliers of:—Alr Circulating Equipment.



Ferrocart Pty. Ltd., 126 Grant Street, Sth. Melbourne, Vie,
Suppliers of :—Vibhrator Cartridges; Iron-dust Cores; Potens
' tiometers

Ferro-Enamels (Aust.) Pty. Ltd, Hourke Rond, Alexandrin,
NAW.

Suppliers of:—Sheot ANotnl Work.

Fielding, 4., & Co. Ltd., " Duckingham Street, Sydney, N.8SW.
Buppliers of ——Cartons & Packing Material,

Fitzgerald, E. L., i Douglas Parande, Willlnmstown, Vie
Suppllerse of . —Carrying Cases; Woodwaork,

Fiood, J., Pty. Ltd., 320 St. Kilda Woad, Melbourne, Vie,
Suppliers  of :—Charging  Trolleys, Ricks, Frames, ole,,
Cawses, Transit,

Futcher, T. W. & Son Pty. Ltd., 56 A'Heckett Street, Melbourne,
Vie.

Suppliers of:—Sheat Metnl Work: Metal Frames, ete.

—

G

| Gadsden, J., Pty. Ltd., Abbotsford Street, West Melbourne, Vie,
Suppliers of:—Metal Containers; Sealed Packings.
Gage, H., Pty. Ltd.,, Tempany Street, Nth. Fitzroy, Vie
Suppliers of;—Carrying Cases; Woodwork,
Gainsborough Furniture Pty. Ltd., 120 Church Street, Richmond,
Vie.
l Suppliers of :—Packing & Transit Cases,
Galloways Panel Works, 216 High Street, Prahran, Vie,
Suppliers of :—8ldex R/T Codes,
Galvanizers (Aust.) Pty. Ltd., 87 Raglan Streer, Waterloo, N.8.W,
Supplliers of :—Galvanizing and Corrosion Proofing.
Gardiner Gasket Mfg. Co.. %1 Commonwealth Streel, Sydney.
Suppliers of:—Lliaskels,

Garrett & Davidson Pty. Ltd., 24 Nicholls Sitreet, Surry Hills,
N.EW.
Suppllers of :—Specinl RHolled Metal Parts.
General Accessories Pty. Ltd., Marendon Street, Sth,  Mel-
| bourne, Vie.
Buppliers of:—Mounting Racks: Frames,
General Mfg. & Dist. Co. Ltd., 70 Darlington Street. Darlington,
N.B.'W.
Suppliers of :—Sheet Metal Workers.
| Gerard Industries Ltd., Park Terrace, Bowden, S.A
| Suppliers of :—Morse Keys; Telephone Plugs,
Gilbert, F. B., Devonshire Place, off Pirie ®trect, Adelalde, S AL
| Suppliers of:—IkVA Generating Sets.
Gilbert Lodge & Co. Pty. Ltd., % Hannn Street, Sth. Melbourne,
Vie.
| Suppliers of:—Specinl Electrieal and Communieation Cables.
Gladwell & Barlow Ltd., 22 Hanna Street, Sth. Melbourne, Vie
Buppliers of: —Insulators.

Gloria Light Co. Pty. Ltd,, 260 Post Office Place, Melbourne, Vie,
Suppliers of:—300W Charging Sets.

Godfrey Pty. Ltd., 156 Amelia Street, Waterloo, N.S.W.
Supptiers of:—Electrical Control Gear; Relays,

Goodwin, J. C., & Co. Pty. Ltd., Myrtle Street. Chippendale.
‘ N.EW,

Suppliers of :—8pecial Glass.

Goudy, G., 4 Lt Latrobe Street, Melbourne, Vie.
Buppliers of :—Metal Supplies; Hardware,

Gramophone Co. Ltd., The, Parramatta Road, Homebush, N.EW.
Suppliers  of(—Radar Equipment; Testing Instruments;
Coaxinl nnd Multi-pin Connectors.

Green, F. W., &0 Gibbes Street, Rockdale, N.8.W,
Suppliers of:—Aerinl Accessories.

Greenmore Products Pty. Ltd,, 11 Stewart Street, Richmond, Vie
Suppliers of —Electrical Equipment,

Griggs & Sons, 152 Wonlora Street, Hurstville, N.S.W.
Suppliers of:—Metal Spinnings.

Galiiers & Klaer Pty. Ltd., 135 Inkerman Street, 8t. Kilda, Vie
Suppliers  of :—Sheet Metal Work: Stalnless Steel

——List of Contractors——

H

Haigh & Russell, 341 Hay Stireel. Brighton, Vie
Buppllers of :—Vitreous Resistors.

Handley, J. W., Pty. Ltd.,, 665 Victorin Street, Abbotsford, Vie
SQuppllers of:—Luminous Palnting; Compasses, ete,; Precl-
slon Instruments,

Harrington, G, A. & L. Pty. Ltd,, 9-156 Mary Strect, Camperdown,
N.S.W.

BSuppliers of i—Pressed Metnl Coases and Fromes,

Harringtons Pty, Ltd., 186 Ueorge Street, Syvdney, N.EW,
Suppllers of:—Wire. (See also Raycophone Py, lad)

Harrison Metal Pressing Co. Pty. Ltd., 108 Hurnley Street, Rioh-
mond, Vie.

Suppllers of:—Metal Pressings; Cases

Hatrick, A. C. Pty. Ltd., Mentmore Avenue, Hosebery, NSW.

Suppliers of:—Glyptal and Tung-Oil Tropical Varnishes.

Harvey, Shaw Successors, Darkly Street, North Fitzroy, Vie
SBuppliers of:—Parkerising and Bonderising; Anti-Corrosion
Trealments,

Hawke & Farrell (Hawke, A, E), 201 8t. Georges Road, Northeote,
Vie.
Suppliers of :—8llver and Special Metal Contacts

Haworth, R. M., 128 Layton Street, Camperdown, N.SW,
Suppliers of:—Metal Parts; Toolmaking.

Haydt, A. E. W,, 1TA Pltt Street, Bydney, N.EW,
Suppliers of:—Canvas Goods and Carrying Bagw.

Hayman & Ellis, Pittwater Road, Manly, N 8SW,
Suppliers of :—Specinl Timbers.

Healing, A. G., Ltd., 167 Franklin Street, Melbourne, Vie,
Suppllers of:—Slgnalling Lamps; Radar Equipment; Test
Equipment: Photocell Chronometers: Searchlight Prolectors.

Hecht, H. & Co., 440 Colline Street, Molbourne, Vie
Suppllers of —Resistors, Condensers; Ceramics,

Hedley's Pty. Ltd, 2% Toorak Road, South Yarra, Vie
Suppllers ofi—ldentificatlon Sirips; Canvas Cases, ele,

Henderson, P. A. & Co., Berry Hoad, S5t. Leonards, N.8W,
Suppliers of:—Power Transformers and Choles.

Henderson, Thos. G., 3 Chalder Street, Marrickville, N S,
Suppliers of:—Toolmaking; Metal Parts.

Herschell's Pty. Ltd,, 3! Agnes Street, Jolimont, Vie
Suppliers of:—Phote  Etching and Processing,

Hicks, Nolan & White, » Gower Bireet, Kensington, Vie
Suppliers of :—8heot Metal Workers,

Hilce Transformers Pty. Ltd., %7 Berkeley Street, Carlton, Vie
Suppliers of:—"Transformers and Chokes,

Hodson & Gault Pty. Ltd., Springvale Road, Spring Vale, Vie.
Buppllers of :—Generating Sets and  Electrical Equipment,

Hoelle, J. J. & Co., 47 Alma Street, Darlington, N.8.W.
Suppllers of :—Solder Lugs and Connectors.

Holder, Stroud Pty. Ltd., Bourke Road, Alexandria, N S.W.
Suppliers of :—Electroplating; Metal Spinnings,

Hopkins, Odlum, 208 Geelong Rond, West Footseray, Vie
Suppliers of :—Machine Belting.

Horton, H. C., 716 Dandenong Road, East Malvern, Vie
Suppliers of:——Rubber Stamps; Panel Engraving

Hoyle, R. H., 33 Guildford Lane, Melbourne, Vie,
Suppllers of;—HKkVA Gen. Sets.

Hucksons Diecasting Pty. Ltd., 430 Bourke Street, Melbourne, Vie
Suppllers ofi—Dde Custings.

Hudsan, Edgar V., Pty, Ltd., 172 Adelnlde Sireet, Brisbane, Qld.
Suppliers of:—Radlo Recelvers.

Hull, D. M., 187 Berkeley Street, Carlton, Vie,
Buppliers of :—=Metal Parts: Spindles. Terminals, ete.
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Imperial Chemical Industries of Aust. & N.Z. Ltd.,, 251 Geurge
Street, Sydney, N.8W.
Suppllers of . —Cleaning Agents; Flastlcs,

International Radio Co. Pty. Ltd. 254 Castlercigh Street, Sydney,
N.AEW.
Suppliers of:—Valve Socketx; Shlelds; Amphenol Connectors;
Rudio Accessories,

International Resistance Co., &5 Addison Road, Marrickville,
N.B.W.
Suppllers of:—Wire-wound and Metallised Reslstors and
Controls (see nlgo W. J. McLellan).

James & Vautin, 661 George Street, Sydney, N.8W.
Suppliers of :—Radio Accessories,

Jeffries, R. E. & Co. Pty. Ltd., 108-174 Day Street, Sydney, N.EW,
Suppliers of:—Commutators; Insulating Materials,

Johns & Waygood Ltd., City Road, South Melbourne, Vie.
Suppliers of;—Generating Sets; Voltuge Regulators.

Johnston & Phillips Ltd, 203 Clarence Street, Sydney, NS W.
Suppliers of;—Winding Wires and Cahbles; Boxes, Termin-
ating.

Johnston, R., 21 Liverpool Street, Melbourne, Vie
Suppliers of;—Electrical Equipment.

Jones, Groom & Co., 200 Grant Street, South Melbourne, Vie
Suppliers of :—Metal Farts,

Jung, E. T., 112 Little Collins Street, Melbourne, Vie.
suppliers of:—Coll Forms and Bobbins.

K

K.L. Engines & Tractors Pty. Ltd,, 304 Spencer Street, Melbourne,
C.1, Vie
Suppllers of:—Poles and Masts, Sectional Steel; Generating
Hets: Cable Layers,

Kelso Trading Supply Pty. Ltd, 5 Henderson Street, North
Melbourne, Vie.
Suppliers of :—Sheet Metal Workers,

Kennstt, C. E., tilen Road, Toorak, Vietoria,
Suppliers of :—Ladders, Field Telegraph.

Kent, J. S., 108 Market Street, South Melbourne, Vie
Suppliers of :—Metiul Forgings

Kenny Charlesworth Rubber Co. Pty, Ltd., 151-183 Lennox Street,
Richmond, E.1., Vie
Suppliers of:—Earpads;: Sponge Rubber) Rubber Mouldings

Keogh, E. P., 402 Swanston Street, Melbourne, Vie
Suppllers of ;—Scientific Appuratus,

Kiernan, T., 6 Adeline Street, Preston, Vie
Suppliers of;:—Battery Chargors.

King & Kiein, 201 Alwrcromble Street, Redfern, NS W
Suppliers of:—Packing Cases.

King, P. J., Pty. Ltd.,, 497 Vietorin Street, Abbotsford, Vie
Suppliers of:—Metallle Bellows; Precision Engineering.

Knightly, P. J,, 160 Wilkon Streel, Newtown, N.S.W.,
Suppliers of :—ilass Eogeaver and Etcher,

Kingsley Radio Pty. Ltd.,, 3885 St Kilda Road, Melbourne, Vi
Suppliers of :—Reception Sets; Radio Accessorfes;: Iron-dust
Cores; Crystal Callbrators.

Kiwi Metal Products, 160 Rochford Street, Erskineville, N.S.W.
Suppliers of i —Drop Forgings.

Knox, Schiapp & Co., 360 Collins Street, Melbourne, Vie
Suppllers of :—Brass and Copper Tubing.

Kosters Premier Pottery, Avonmore Avenue, North Norwood, S5 A
Suppliers of i—Insulators and Ceramies,

Kriesler (A'sia) Pty. Ltd., 43 Allce Street, Newtown, N.8W,
Suppliers of:—Radio Equipment; Telephones, High Power;
Radio Components; Radar Equipment: Alrcraft Electrical
Gear,

L

Langco Electric Jug Co., 32 Alfred Street, Rogelle, N.8.W,
Suppllers of:—Depth Sounding Equipment; Slgnalling Fro-
Jectors; Non-luminous Heaters,

Lawrence & Hanson Pty. Ltd., 172 Willinm Street, Melbourne, Vie
Suppliers of:—Electrical Equipment; Switches; Crystal
Ovens.

Lawrenson, R. H., Pty. Ltd., 20 Wyndham Street, Alexandria,
N.BW.
Suppliers vf:—Dle Castings.

Leggett's Products Pty. Ltd,, Doonside Street, Richmond, Vie,
Suppllers of;i—Antl-Vibration Mounts; Special Hardware,

Leves, A. B., 17-18 Alberta Street, Sydney, N.5.W.
Suppliers of:—Relays.

Liberty Plastic Products Pty. Ltd., 2§ High Street, Northeote, Vie,
Suppliers of:—Polythene Insulation: Plastic Mouldings,

Lilley Bros,, 33 Grant Street, Clifton Hill, Vie.
Suppliers of:—Coll Cans, Shields, ete.

Lindberg, Foster & Co., Maples Lang. Prahran, Vie
Suppliers of:—Boxes, Terminal; Remote Control Units; Aerial
Coupling Units; Wiring Looms.

Liverpool Electric Cable Co. Ltd., 140 Clarence Street, Sydney,
N.B.W.
Suppliers ofi—Winding Wires and Cables.

Lorimier Contacts Pty. Ltd., 517 Church Straét. Richmond, Vie
Suppliers of:—Specinl Metal Contacts for Relays, ete.; Relays
and Switches.

Lusteroid Lacquers, Coventry Street, South Melbourne, Vie.
Suppllers of:—Varnishes and Lacquers.

Lysaght, J., Newcastle Works Pty. Ltd, &% Macqguarie Place
Sydney, N.S.W.
Suppliers of:—Stecl,

M

McColl Electric Works Pty, Ltd., 112 Moor Street, Fitzroy, Vie
Suppliers of :—Rotary Machines.

McConnell Building Co. Pty. Ltd., 103 Macquuarie Strect, Sydney
N.AW.
Suppllers of :—Transit Cases,

Machin, E. A, & Co. Pty. Ltd., idi Elizabeth Street, Melbourne
Vic,
Suppliers of :(—Electrical Equipment; Contacts, ete

Machining & Electrical Co. Pty. Ltd,, 18-20 Newton Street
Alexandria, N.8S.W.
Suppliers of:—Electrie Motors and Generators,



Mackay Silentruba Products Pty. Ltd., | Swan Street, BRlchmond,
Vi,
Suppliers of :—Anti-Vibration Mountings,

McKenzie & Holland (Aust.) Pty. Ltd., Sution Street, Newport,
Vie.
Suppliers  of i —Microphones, Hand; Switehboards, Magneto;
Rectifiers; Batiery hargers,

MclLellan, W. J. & Co,, 46 York Street, Svduey, NS W,
Suppliers of—Resistors,  Condensers; Radio Accessories,

McMillan & Co., 122 Edward Street, FKast Brunswick, Vie.
Supplicrs of:—Metal Castings.

McPherson, Thos. & Son, 181 Kent Street, Sydney, N.SW
Supplivrs of:—Bolt2; Serews: Hardware.

McPherson’s Pty. Ltd., 546 Collins Street. Melbourne, Vie.
Supplers  ofi—Alr  Compressors;  Line Accessories; Small
Tools: Hardware,

McQuade & Allen, 7 (VConnell Street, North Melbourne, Vie,
Suppliers ofi—Cuarrying Cases; Sealed Containers,

Magrath, J.H.. & Co., 208 Laonsdule Street, Melbourne, Vie,
Suppllers of . —=Test Equipment; Radio Accessories

Malley's Limited, 50 Mountain Street, Broadway, Sydney, N.SAW,
Suppliers of :—Blower and Ventilating Assemblies,

Manufacturers Special Products Pty. Ltd., |7 York Street, Svdney,
N.BW,
Buppliers of :—Radio Accessories and Components.

Marsh, J., & Sans Pty. Ltd., 35 Villlers Strest, North Melbourne,
Vie.
Suppliors of:—Metul Chans,

Martin, G. H., Pty. Ltd., 32 Bathurst Street, Syidney. N.S.W.
Suppliers of :—Steel.

Masse Batteries Pty. Ltd.. 116 Crown Street. Sydiey, N.S.W.
Suppliers of:—Accumulntors; Battery Chargers,

Master Instrument Co., 11 Blackfriar's Streel, Chippendale,
N.B.W.
Suppliers of ; —Test Equipment: Meters: Measuring Instro-
ments.

Melbourne Wire Works, 52 Cremorne Street, Richmond, Vie
Suppliers of i—HBruss Wire Mesh: Clips and Hooks,

Mellozing Pty. Ltd., 55 Victoria Street, Alexandris, N.S.W.
Suppllers of:—Metal Spraying & Anti-Corrosion Treatments.

Menzies, E. C., Electrical Pty, Ltd., 2 Hardware Street, Mel-
hourne, Vie
Buppliers of:—Insulating Materials; Resistance Wires,

Metal Coatings Pty. Ltd.,, 16 Bridge Road, Stanmore, N.S.W.
Suppliers of :—Metal Spraying & Antl-Corroslon Trentments.

Metalsprayers Pty. Ltd., off Raflway Terrnce, Mile End, S Aust
Suppliers of:—Motal Spraying and  Antl-Corrosion  Treat-
munts,

Metals & Celluloids Pty. Ltd., James Rtreet, Waterloo, N.SW
Suppliers of :—Metal Stumpings.

Metters Ltd., 66 Grenfell Street, Adelnlde, Sth. Aust
Suppllers of i—Self-Supporting Aerial Towers,

Mica & Insulating Supplies Co., 512 Bourke Street, Melbourne, Vie
Suppliers  ofi—Speclal Tropleal Lacquer: Insulating  Mat-
erinls,

Michaelis, Hallenstein, 441 Lonsdale Street, Melbourne, Vie,
Suppliers of :—Line Equipment: Climbers, Pale.

Mills, W. J., Mfg. Co., 187 Nelson Strect, Annandale, N S.W
Suppliers of .—Resistors,

Modern Plating Works, 99 Market Strect, Sth. Melbourne, Vie
Suppliers of:—Eleotro-plating & Antl-Corrosion Treatments,

Mitchell & Co. Pty. Ltd., (‘riss Stroct, West Fiomstweray, Vie.
Suppliers of:—=Metal Working: Forglogs,

—

List of Controcteors——

Moldex Co., 570 Burwood Road, Hawthorn, Vie.
SBuppliers of :—Plastic Mouldings,

Morgan Crucible Co. (Aust.) Pty. Ltd,, Hourke Rodad, Alexindria,
N.B.W.
Suppliers of:—Motor & Generator Brushes, Resistors, ete

Morris Pty. Ltd.,, 35 Pitt Street, Sydney, N.S.W
Suppliers of:—Process Engraving.

Moulded Products (A'sia) Ltd., 166 Cremorne Street, Richmond,
Vie.
Suppliers of:=Nylex Mouldings: PVC Insulation; Cables &
Hook-up Wires; Plastic Mouldingy; Polythene Insulation,

Morris & Walker Pty. Ltd., 241 Smith Street, Fitzroy, Vie,
Buppllers of:—Radar Calibration Targets; Specinl  Con-
tainers,

Music Masters Radio Co., Stanley Strect, South Brishune, oid
Suppliers of:—Radlo Equipment.

N

Nally Ltd., & Queen Street, Glebe, N S W,
Suppliers of :—Plastic Mouldings.

National Radie Corp. Ltd., M Grote Street, Adelalde, Sth, Aust,
Suppliers of:—Radlo  Equipment: Remote Control  Units:
Radio Aecessories,

Naunton, A. G., i Montclair Ave, Brighton, Vie
Suppliers of:—Electrical Equipment,

Nettlefold Pty. Ltd., Ballurat Road, Sunshine, Vie
Suppliers of:—BSerews; Rivets; Hardwire.

New Air Pty. Ltd., 8 Dowling Street, Woolloomooloo, N.S.W.
Suppllers of :—Guseous Arrestors and Indicator Tubes: Elee-
trical Relays.

New Brunswick Brick & Pottery Co. Pty Ltd., 48 Barkly Strect,
Brunswick, Vic,
Suppliers of :—Insulators.

Newton, McLaren Ltd., Lelgh Street, Adelalde, Sth. Aust.
Suppliers of:—Radio Components; Electrical Accessories.

Nilcrom Porcelains (Aust.) Pty. Ltd., 221 Separation Street, North-
cote, Vie.
Suppliers of :—Insulators & Cernmics.

Nilsen, Cromie Pty. Ltd., 2§ Market Strect, Sydney, NS W,
Suppliers of:—Electrical Equipment,

Noyes Bros. Ltd., 116 Clarence Street, Syvdney, N.SW,
Suppliers of:—Electricil Equipment.

O

O'Brien, F. G., Pty. Ltd., Allen Street, Witerloo, N.S.W.
Suppliers of;:—Specinl Gliey Work; Lense Grinding,

O’Brign, 0. H., Pty. Ltd., 39 I'itt Street, Sydney, N.S.W.
Suppliers ofi——Insulating Materials; Magnet Wire

O'Donnell & Griftin Pty. Ltd.,, 51 Druitt Street, Sydney, NS W.
Suppliers of :—Charging Sets; Battery Chuargers,

Ogilvie, 1. M., 4 Mathieson Street, Camperdown, N.HS'W,
Suppliers of;—Metal Castings,

Olympic Tyre & Rubber Co. Ltd., 68 Cross Street, West Fools-
cray, Vie.
Suppliers of:—Wires & Cables: Specin]l Connectors,

Ormiston Rubber Co. Pty. Ltd., 529 Mt, Alexander Road, Moones
Ponds, Vie,
Suppliers of :—8pecial Cables: Rubber Mouldings: Svnthetic
Rubber Seals,

Overseas Electric Distributors, 1im  Lonwdale Street. Melbourne,
Vi
Suppliers ofi—Charging and Genceratlng Sets
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Parsons & Robertson Ltd., 172 Pulteney Street, Adelnlde, B A,
Suppllers of:—Wind-Driven Battery Chargers.

Paton Electrical Pty. Ltd., 0 Victorla Street, Ashfield, N.8S.W.
Suppllers of:—Measuring Equipment; Test Instruments,

Patrick, A. E., Ltd,, 4 Parrumatta Rond, Summer Hill, N.SW,
Suppllers of:—FPanel Plates; Transfers,

Paul & Gray Pty. Ltd., 400 Collinsg Street, Melbourne, Vie.
Suppliers of :—Sorews; Bolts; Hardware

Payke! Bros. (Aust.) Pty. Ltd.,, 242 Hoddle Street, Abbotsford, Vie
Suppliers of:—Heat-Treatment Olls; Specinl Lubricants,

Peppys & Munnoch Ltd., 204 Botany Road, Alexandria, N.S.W.
Suppllers of:—Transit Cases; Special Woodwork.

Philips Electrical Industries of Aust. Pty. Ltd., 69-71 Clarence
Street, Sydney, N.5.W,
Suppliers of:—Radio Transmitters; Radio Receivers; Am-
plitying Equipt.; Testing Instruments; Radlo Accessories;
Radio Valves; Cuathode-Ray Tuhes; Alreraft Components
and Accessorles.

Pickrell, W. G., Pty. Ltd,, 42 King Street, Newtown, N.KS.W.
Suppliers of :—Metal Parts; Bheet Metal Work,

Pioneer Webbing Co., Statlon Street, West Ryde, N.8.W.
Suppliers of;(—Webbing & Canvas Bages & Fittings.

Plated Products, 84 Wilson Strect, Newtown, N.B.W.
Suppliers of:—Aerinl Rods; Electro-Plating.

Precise Electrical Instrument Co, Ltd., 173 Liverpool Road, Ash-
field, N.S.W.
Suppliers of:—Meters; Test Equipment.

Precision Engineering Co. Pty. Ltd., § Nield Avenus, Rushcutters
Bay, N.8.W.
Suppliers of :—Charging Sets.

Products Pty. Ltd., 137 Clarence Street, Sydney, N.B.'W.
Suppllers of :—Plastic Mouldings.

Provan, D., & Sons, 2 Alexandria Parade, Clifton Hill, Vie.
Suppliers of :—Cable-Laying Equipment,

Q

Quality Castings Pty. Ltd.,, McEvoy Street, Waterloo, N.8.W.
Suppliers of;—Boxes, Terminating: Magnets; Magnetic De-
vices.

Quality Mouldings Pty. Ltd.,, 84 Waverley Road, East Malvern,
Yie.
Suppliers of:—Plastic Mouldings.

Quartz Crystal Laboratories, i1 Lonsdale Streel, Melbourne, Vic.
Suppllers of:—Radio Crystals,

Queensbridge Motors & Engineering Pty. Ltd., 31 Queens Bridge
Sth, Melbourne, Vie.
Suppliers of:—Generating Sets,

Quirk's Victory Light Co., 29 Willlam Street, Melbourne, Vic.
Suppliers of :—Wind-Driven Charging Sets.

R. & §. Batteries Pty. Ltd., 234 Grant Street, Sth. Mslbourne, Vie
Suppliers of;—Accumulators.

R.C.5. Radio Pty. Ltd., 174 Canterbury Road, Canterbury, N.S.W.
Suppliers of:—Trolitul Mouldings.

Radio Corporation Pty. Ltd., 26 Grnt Street, South Melbourne,
Vie.
Suppliers of:—Radio Transmlitters; Radlo Recelvers; Radio
Accessorles; Quartz Crystals; Radar Apparatus; Radio
Components; Testing FEquilpment.

Radio Equipment Pty. Ltd., 206 Broadway, Sydney, N.&.W.
Suppliers of:—Meters: Test Equipment.

Radio Wholesalers, 20 Rundle Street, Adelulde, Sth. Aust,
Suppliers of:—Radlo Components;: Electrical Accessories.

Radix Power Supplies Ltd., 4 Lawler Street, Subinco, West
Aust.

Suppliers of . —Transformers and Chokes, Power and Audio.

Raycophone Pty. Ltd., Booth & Trafalgar Streets, Annandale,
N.5.W.
Suppllers of:—Anti-sulb, Equipment: Fortress Amplifiers;
Sound-film Profectors; Slgnalling Lamps; Cathode-Ray
Osclllographs.

Raynor's Pty. Ltd., The Boulevarde, Punchbow], N.S.W.
Suppliers of:—Nameplates,

Reeve & Marshall, 288 City Road, Sth., Melbourne, Vie,
Suppllers of:—Aerial Bases and Adaptors; Brass Castings,

Renown Plate Co. Pty. Ltd., 28 Guildford Lane, Melbourne, Vie.
Suppliers of:—Electro-plating; Special Finishes.

Repetition Engineering Co. Pty, Ltd., 58 Clunden Street, North
Brighton, Vie,

Suppllers of:—Lamps, Operators: Metal Parts; Special
Serews, ele.; Terminnls; Cable Connectors.

Reynolds, R. W., Pty. Ltd., 32 Ralph Street, Alexandria, N.8.W.
Suppliers of :—Relays.

Richards Industries Ltd., Keswick, Sth, Aust
Suppliers of:—Cable Drums; Metal Contalners.

Robertson, J., 116 Nelson Street, Annandale, N.8.W.
Suppliers of :—Metal Cases, eto.

Rodd, G. & E., 17 Greeves Strest, Si. Kllda, Vie,
Suppliers of:—Inductor Assemblles; Notting Switches.

Roeszler, C. G., & Son, 420 Lt. Colllns Btreet, Melbourne, Vie.
Suppliers of:—Rubber Stamps; Engraving Stencils, ete.

Rola (Aust.) Pty. Ltd., The Boulevard, Richmond, WVie,

Suppliers of:—Loudspeakers; Microphones: Winding Wires;
Magnets.

Rose, Frederick, Ltd.,, 285 Bond Street, Sydney, N.S.W,
Suppliers of:—Radar Reflectors; Synthetic Resin- Bonded
Plywoods & Assemblies.

Ross, Maclean & Co., 222 Clarence Street, Sydney, N.S.W.
Suppliers of:—Process Engraving,

Ross-Smith & Co. Pty. Ltd., 671 Forest Road, Bexley, N.8.W.
Suppliers of :—Motal Turnings.

Rural Lighting Co., 161 Willlnm Street, Sydney, N.S.W.
Suppliers of i —Generating and Charging Sets.

Rustproofers Pty. Ltd., 14 Bromplon Street, Marrickville, N.S.W.
Suppllers of:—Anti-Corroslon Treatments.

Rylands Bros. (Aust.) Pty. Ltd., 422 Lt. Collins Street, Mel-

kourne, Vie.
Suppllers of:—8tee] Wire Drawing & Tinning for Telephone
Cable
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Sample, G. H., & Son, 280 Castlervugh Street, Sydney, N.SW.
Suppliers of:—Electrical Measuring Instruments; Meters.

Sanders, W. J., Pty. Ltd, Bowen's Bulldings, Rallway Square,
Sydney, N.HW.
Supplers of:—8Sllver Contacts, ete.

Sands & McDougall Pty. Ltd.,, Colling Street, Melbourne, Vie.
Suppliers of:—Paper Products; Labels,

Scanlan Electric Co. Pty, Ltd., 52 Pitt Street, Sydney, N.SW.
Suppliers of:—Electrieal Switch Gear.

Schick, R., 14 St. Francls Street, Melbourne, Vie.
Suppliers of:—Electrical Equipment,

Scott's Brass Works, 1% Burton Sireet, Melbourne, Vie
Buppliers of:—Non-ferrous Castings.

Seruttons Pty. Ltd., 161 Clirence Street, Sydney, N.2W.
Suppllers of:—Screws; Holts; Hardware.

Security Electric & Mfg. Co. Pty, Ltd., Gardencrs Roud, Mascot,
N.EW,
Suppliers of —Electrical Switchgear; Relays,

Sellers Pty. Ltd,, Olivian Lane, Surry Hills, Sydney, N.S.W.
Suppliers of:—Aluminlum Spinnings and Parts,

Sewell, 8. G., Pty. Ltd., 7 Weston Street, Brunswick, Vie,
Suppliers of (—Specinl Bolts & Screws.

Servex Electrical Co, Pty. Ltd., 443 Alblon Street, West Bruns-
wick, Vie,

Suppliers of:—Electric Lanterns; Electrical Gear; Dial &
Control Units; Tuning Cond, Assemblies,

Services Elevator & Electric Co. Pty. Ltd,, 15 Goulburn Stroeet,
HSydney, N.B.W,
Suppliers of:—Motor-Alternators; Genernting Sets.

Shell Co. of Aust. Ltd., 163 Willlam Street, Malbourne, Vie,
Suppliers of:—Insulating Waxes and Solvents,

Sherwin, Williams Co. (Aust.) Pty. Ltd., 1ll¢ Castlereagh Street,
Bydney, N.B.W,
Suppllers of —Tropleal Varnishes & Lacquers,

Shopland & Pardy, Itickelly Strect. Mascot, Sydney, N.S.W,
Suppllers of:—Metal Custings.

Siemens (Aust.) Pty. Ltd., 159 Willlnm Street, Melbourne, Vie,

Buppliers of:—Precision Electrical Meters and Test Equip-
ment; Klectrical Gear.

Simplex Products Pty. Ltd.,, 718 Parramatta Road, Petersham,
N.S.W,

Suppllers of:—Condensers; Ceramic Parts.

Simpson, A. J., & Tinana Streot, Haborfield, N.8.W,
Suppliers of:—Meters and Test Equipment.

Skelly, D. F., & Co. Pty. Ltd., 3556 lonsdale Street, Melbourne,
Vie.

Suppliers of:—Generating Sets; Electrical Equipment,

Smith 8ros. Pty. Ltd., 10 River Street, Sth. Yarra, Vie,
Suppllers of:—Timber SBupplles; Packing Materinls,

Smith Bros. Pty. Ltd., Botuny Road, Waterleo, N.S.W.
Suppliers of:—Boxes & Paoking.

Southern Cross Porcelain Co., 1852 Mnlvern Road, East Mal-
vern, Vie.

Suppliers of:—Insulators & Ceramic Parts; Plastic Mould-
Ings.

——List of Contractors—”/——

Southern Panezl Beating Works, 7% Coventry Street, Sth. Mel-
hourne, Vie,
Buppliors ofi—Anti-Vibrutor Mountings.

Speakman, W. R., & Son, i Latrobe Street, Melbourne, Vic
Suppliers  of:—Electro-plating; Antl-Corroslon  Treatments.

Spicers & Detmold Ltd.. 177 Lonsdale Street., Molbourne, Vie
Huppliers of i—Paper Products; Labels.

Standard Telephones & Cables Pty. Ltd., 258 BHotany Hoad, Ales-
andria, N.S.W.
Suppllers of:—Radlo Transmitters; Radio Recelvers: Tele-
phone Apparatus; Telephones, Switchboards; Radar Equip-
ment; Charging Equipment: Relays; Selenium Rectifiers;
Hendsots,

Standard Waygood Ltd., 54 Hourke Street, Walerloo, N.5.W,
Supplers of :—Genernting Setn. Voltage Regulntors; Search-
light Assembilex & Carbons,

Stan-Mor Battery Co., 241 Bay Street, Brighton, Vie
Buppliers ofi—Dry Batteries,

Stapleton & Lewis Pty. Ltd., 51 Lennox Street, Richmond, Vie
Suppliers  of:—Transit  Cases; Resin-Bonded Plywoods:
Reson Glue Flims,

Steane's Sound Systems, 60-8%0 Miller Street, Maolbourne, Vie
Suppliers of:—Amplifying Equipment; Microphones; Loud-
speaker Units; Radio Recelvers,

Stenco Die Castings, 346 Allsan Road, Coogee, N.SW,
Suppliers of:—Die Castings.

Sterling Varnish Ceo., Huntley Street, Alexandrin, N.S8'W,
Supplers of:—Lacquers & Varnishes,

Stewart, E, H., 206 Pitt Street, Sydney, N.SW.
Suppliers of :—Panel Engraving: Nameplates.

Stokes Foundry Pty. Ltd., Fallon Street, Brunswick, Vie.
Suppliers of :—Castings (Non-ferrous).

Stromberg-Carison (A'sia) Pty. Ltd.,, Bourke Hoad, Alexandria,
N.EW.

Suppliers  of . —Telephone Bwitchbourds; Telephone Eqguip-
ment; Fullerphones; Radlo Equipment,

Sun Electric Co. Pty. Ltd., 111 Hardware Strect, Melbourne, Vie
Buppliers of:—Nylex Insulntion, Bakelite Sheot, ete.; Eloe-
trival Cables,

Sunshine Potteries, 49 llerby Road. Sunshine, Vie
Suppliers of:—Insulators & Cernmics.

Sutherland, A, P, 2 Maffea Street, South Melbourne, Vie
Suppliers of:—Lighting Bets; Power Distrib. Cablnets,

Swales & Swann, 2 Contes Lane, Melbourne, Vie
Buppliers of :—Power & Audio Chokes & Trausforiwes

Sydney Ornamental Steel Co, Pty. Ltd., Uurdonvr's Hoad, Musoot,
NEW,
Suppliers of :—Frame Assemblios.

Syme-E.S.M. Pty. Ltd., 13 Glebe Street, Glebe, N.SW.
Suppliers of —Headphones,
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Taubman's Pty. Ltd., Mary Street, 5t. Peters, NS W.

Suppliers  ofi—Troplenl  Varnlshes: Palots &  Lacquers;
Lacaguers: Plastlie Cements.

Teare, Bennie Pty. Ltd., 7 Franklin Strecl, Melbourne, Vie
Supplives of:—Hardware and Small Tools

Tecnico Ltd., Carrington Street, Murrlekville, N.8.W.

Suppliers  of:—Blectricnl  BEaqulpment; Radle  Accessories;
Radio Components; Voltage Regulators,

Telephone & Electrical Industries Pty. Ltd, [osehlll Street,
Redfern, N.8.W,

Suppliers of :—Telephone Jacks; Meters: Relays.

Thom & Smith Pty. Ltd., 915-920 Botany Rowd, Muscot, N.SW
Suppliers of:—Radio Transmitiers; Radio Receivers; Radle
Avcessories: Radar Beacons,

Thorne & Deane Pty, Ltd., 229 Burwood Hoad, Burwood, Vie
Suppliers of:—Charging Bets; Electrical Generators,

Tilbury & Lewis Pty. Ltd., 51 Wangaratta Street, Richmond, Vie
Suppliers of . —Power & Audio Transformers & Chokes,

Tilley, E, W., 123 Latrobe Street. Melbourne, Vie
Suppliers of :—Plastic Mouldings.

Toowoomba Foundry Pty. Ltd., 277 Ruthven Street, Toowoomba,
Qld.

Suppliers of :—Generating Sets; Charging Equipment.

Traeger, A. H., 11 Dudiey Road, Marryatville, Sth. Aust.
Suppliers of ;—Pedal-operated Transceivers.

Transformer Mfg. Co. Pty. Ltd., 71 Argyvle Street, Fitzroy, Vie
Suppliers of:—FPower Transformers and Chokes,

Transmission Equipment Pty. Ltd., Doonside Street, ichmond,
Vie.

Kuppliers of:—Telephone Apparatus: Line Eaulpment,

Transmission Products Pty. Ltd,, 126 Miller Strest, Nth. Sydney,
N.SW.

Suppliers of:—Precision Testing Equipment; Power & Audio
Trunsformers & Chokes,

Triplet, H., 19 Lt. Latrobe Streel, Melbourne, Vie
Suppllers of :—Basket Work; Panniers, ete

Trol Injection Mouldings Pty. Ltd., 50A (Glebe Street, Glele.
N.&W.

Suppliers of —Injection Mouldings: Polystyrene,

Tubecraft Engineering Co., 44f Bell Street, Preston, Vie

Suppliers of:—Tubulur Btructures: Carrying Frames,

8]

Ungley, 8. G., 1 Delmore Street, Surry Hills, Sydney, N.8W.
Suppliers  of :—Radar  Targets: Metal Contalners; Sheot
Maotnl Work; Radic Chassle.

Unien Mouldings Pty. Ltd., Bourke Street, Alexandria, N.SW.
Suppllers of :——Plastiec Mouldings.

United Engineering & Malleable Co. Pty, Ltd.., Cordon Sireet,
West Footscray, Yie
Buppliers of :—Metal Casting= & Machinery.

Universal Meyer Sound Systems, 7 Hillard Street, East Malvern,
Vie.

Suppliers of :—Amplifier Equipment.

v

Vacuum Oil Co. Ltd., 20 Market Street, Melbourne, Vie.

Suppliers of:—Bliumen  Sealing Compounds; Solvents;
Wikxes,

Vane Electrical Inst. Co. Pty. Ltd., 280 Castlersagh Street, Sydney,
N.EW.

suppliers of:—Maters and Testing Equipment,

Velco Sound Systems Pty. Ltd,, 4% Elizabeth Street, Melbourne,
Vie.
Suppliers of :—Radle Recelvers: Amplifier Equipment; Test
Equipment.

Vesta Battery Co. Pty, Ltd., 2 George SBtreet, Lelchhardt, N.SW,
Suppliers of:—Accumulators; Battery Chargers.

Victor Sheet Metal Co., 87 Grant Street. Sth. Melbourne, Vie.
Suppliers of:—Sheet Metnl Work: Metal Canxos.

Victorian Meter Labs., 230 Colling Steeet, Melbourne, Vie,
Buppliers of:—Melers & ‘Testing Eqgulpment.

Victorlite Pty. Ltd., 9¢ Brighion Road, Richmond, Vie
Buppliers of:—Coll Mountings, Plastic Bases etc; Mould
Ings

w

W. J. Manufacturing Co. Pty. Ltd., % Macpherson Street, Cre
morne, N SW.
Suppliers of;—Col]l Formers, Synthetic Resin-Bonded Pl
woords,

Wail, A, H, § Tinning Street, Brunswick, Vie
Suppliers of:—Rteel Frames & Roacks

Wallis & Smythe Pty. Ltd., 134 Aberoromble Strecl, Sydney
N.H W
Suppliers of:—Eloctro-plating and Enmumelling.,

Wailsh Bros., (0 East Street, Granville, N 8.W,
Suppliers of i—Ilectropinting & Antl-Corroslon Trestments

Walton, A. & Sons, 24 Dods Street, Brunswick, Vie,
Suppliers of :—Metal Stampings; Pressed Motndl Work,

Warburton Franki Pty. Ltd., 380 Bourke Street, Maolbourne, Vie
Suppliers of:—Moters & Measuring Instruments.

Warburton, Thos.,, Pty. Ltd., 354 Bourke Street, Melbourne, Vie
Suppliers of:—S8mall Tools; Hardware.

Watson, L. M, 2 Young Street, Annandale, N.8.W,
Buppllers of:—Galvanising and Hot-tin Dipping.

Watson, Victor, Ltd., 9-13 Bligh Street, Sydney, N.S W,
Suppliers of:—Industrinl X-Ray Equipment.

Waygood-Otis (Aust.) Pty. Ltd., 58 Wyatt Streot, Adelalde, Sth
Aust,
Buppliers of:—Generating Sets,

Webb Industries Pty. Ltd., 286 Clty Road, Sth. Melbourne, Vie
Suppliers of:—Wind Driven Charging Sets,

Weimer, H. J., 385 Gaorge Sirect, Arishane, Qld
SBupliers of :—lectrical Installations

Western Mfg. Co. Ltd., 18 Bevin Ave.. Fivedock, N.S.W.
Suppliers of :—Carrying Cases.

Westinghouse Rosebery Pty. Ltd., Dunning Avenue, Waterloo,
N.AW,
Ruppllers of:—Electrieal BEguipment: Generating Sets,

While, J, & Son Pty. Ltd., 5 Crystal Street, Potersham, N.SW,
Suppliers of :—8prings.

Widdis-Diamond Dry Cells Pty., Ltd, Wells & Puark Streets, Sth.
Melbourne, Vic.
Suppllers of:—Dry Batteries.

Wilco Products Pty. Ltd.. 6% Lansdale Sireet. Molbourne, Vie
Suppllers of (—Switches; Control Gear.

William, A. J., Electrical Instruments, 261 Lt [ourke Street,
Melbourne, Vie,
Bupplliers of:—Melers & Measuring Instruments.

Wilsen Electrical Transformer Co. Pty, Ltd., 41 Crockford Street,
Port Mellourne, Vie.
Suppliers of:—Transformers & Chokes; Wolding Equipment.

Winterbotham, C. W., 228 Castlercagh Street, Bydney, N.BW,
Suppliers of :—Electrical Apparatus.,

Wormald Bros. Pty. Ltd.,, Young Streot, Waltserloo, N.SW.
Suppllers of . —Mounting Racks; Steel Cablnots, ele.
Wright, C., & Ceo, Pty. Ltd., 209A Castlerengh Street, Sydney,

N.B.W.
Suppliers of :—Machine Tools
Wunderlich Ltd.. Baptist Street, Redfern, N.SW.
Suppliers  of:—Aluminium Coasiings=: Weldod Aluminium

Clwes,
5§
Yott, Fred L.. Pty. Ltd., 215 Quesnsberry Streot, Melbourne,
N.3, Vie,

Suppllers of:—Puses; Carbon Brushes

Z

Zenith Radio Co., 111 Palmer Streel, Byvdney, N.EW,
Suppliers of:—=VHF Transmitters; Radio Accessories,
Zevenboom, J., & Co., 136 Elizaleth Street Melbourne, Vie
Suppliers of:—Brushwnre,



The 10.line telephone switchboard illustrated above was Army's standard
equipment during most of the war years. Known as the “U-.C" (universal
call) board, the lamp indicators of this assembly were extremely
sensitive and could be us:d with buzzer or magneto.call telephones.
Standard Telephones were responsible for production of this equipment.

Tlhe assembly shown above is a tropicalised
high-power telephone praduced by Kriesler
Radio for the Army. In addition to a mag-

neto-call telsphone, the equipment included ;

an amplifier to permit efficient operation Eclipse Radioc of Melbourne

over long distances. were responsible for production -
of the Army 4.channel fortress

telephone amplifisr, at right.

At left & shown a 9-channel
VF telegraph terminal equip-
ment rack produced for the
PMG's Dept. by STC.

The *“Telex” unit shown above, with its
covers removed, is typical of a quantity
produced by PMG Workshops for the
RAAF to permit teleprinter operation
over normal line circuits.

In forward areas, the Services were dependent
upon auxiliary power supply sources such as
the trailer-mounted Westinghouse.Rosebery
5 KVA generating set shown below.




Extra-mural Activities

of the Industry

The productive capacily
of the Australian Telecom-
munications Industry was
used extensively in the
development and manu-
facture of other than com-
munications equipment,
Some typical examples are
shown on this page.

Ama‘gamated Wireless pro- : 1 e b | |
duced about 70,000 aircraft pav- . \ : i L
igational instruments of many l
types. At right we show a ’

group of instruments under-
going test on a table which

simulates th: motion of an air-
craft.

— —

For the RAAF. Standard Telephones
produced the electronic height-indi-
cator for torpedo-bombers illustrated
at laft. Later, an absolute altitude
indicator also was produced.

In addition to Its work on spe.
cial insulators for radar and
other communications equip-
ment, Nilerom Parcelains pro-
duced large quantities of high-
tension insulators—an 1mpres-
sionistic view of two typical
items |s seen above.

Kriesler Radio were responsible
for production of the Reflector
Gunsight shown below. Used in
fighter aircraft, this device utilised
a combination of electronic and
optical principles.

Meteorological information was of
vital importance to air operations,
and the Eclipse division of Elec-
tronic Industries produced larg:
quantities of Radiosondes, illus-
trated at left, for the RAAF.

For the Navy and Army, A. G.
Healing produced the CSIR Phota-
cell Chronometer, illustrated below,
to permit accurate measurement
of projectile wvelocity.




The portable electric megaphone illus-
trated above was made by AWA and
used by the AMF as “Apparatus Loud-
spraking Neo. 2."" The equipment has an

putput of 3 watts and operates from a
seif-contained motor-cycle battery.

Velco Sound Systems nraoduced the
highly-mobile battery-operated 30
watt sound system and dazmountable
projection speakers shown above.
Known as “Front Line Broadcasting”
units, these equipments were used for
propaganda warfare in advanca:d
areas.

Used fer gun control in fortress in-
stallatians, Apparatus Loudspeaking
No. 18 shown at right was produced
tor the Army by Bland Radio of
Adelaide.

The radio tuner-gramo. amplifier
assambly illustrated below is typical
of the equipments produced for Ser-
vices' Amenities by Australian Sound
Systems of Melbourne,

vPhilaphane' type 1702 inter-com. units
of the type shown above were produced
by Philips, Adiiaide, for the US Forces.

T _

T — )

T
WAL

The elaborate 60-watt amplifier system shawn above was aroduced by Philips
Electrical Industries to RAAF specification Y43 and saw activa service with ali
Services for beach control and “loud-hailing™ during landing operations.
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mounted crystal
the ARIT FM-AM
VHF D F assembly.

€

lllustrated
above Is a
wide - range
5-in. cathode-
ray oscillo-
graph pro-
duced by
Veleo Sound
Systems for
Service work-
shops.

The unit at
left is the
RE795 100/
1000 KC /s
crystal cali-
brator pro-
duced by AWA
for the adjust-
ment of Ser.
vige radio

transmitters.

To enable testing
of new Service
valves with exist-
ing instruments,
J. H. Magrath, of
Melbourne, pro-
duced the versatile
valve test adaptor
shown at left,

Produced by Radio Corporation for the RAAF, the rack.

calibrator unit shown above was used
receiver as part of the RC73D

Servicin g
.fquipmen [

_ for the

Services

At right is shownVa prelc:ulon

wavemeter produced by
Radio Corporation for the
RAAF. This unit provided
5.band coverage from 125
KC's. to 16 MC/a.

Resistance measurements down to a
thousandth of an ohm were provided by
the aircraft bonding tester shown at
left: Known as the *“DS5.” this instru-
ment was produced by Radio Equipment
Pty. Ltd. of Sydney.

One of the
of meters

many types
produced by
the Master Instrument
Co., of Sydney, for the
Services is Mustrated
above.

Shown below is the
“TA101'" series of
developed by Philips

“C* wversion of the
signal generators
for Service use.




Designed primarily for radar main-
tenance work, the battery-operated
electronic megohmmeter lllustrated

above was produced by HMV. An

pro-

AC-pperated version also was
duced.

Radio Equipment, of Sydney, made the versa-
tile multimeter shown above. Known as the
#D8," this instrument was specially designed
for Service use.

The elaborate signal-generator illustr
Wireless for use in Service and p
of precision, this instrument provi

Iustrated above is Transmission Products’' type “VCT-V' valve and multi-tester

assembly which was produced for Service Workshops.

Airzone produced the 5.inch
CRO shown at right as part
of the radar production pro-
gramme,

At left is the
415.465 MC/s.
coaxial frequency
meter, type 76.5U-
18, produced by
STC for the RAAF.

ated above Is the R7231 produced by Amalgamated

roduction design laboratories. Built to a high degree

des coverage from 85 KC/s. to 30 MC/s. in ten bands.



¥

-&

War's interruption to the flow of materials
from overseas made deliveries uncertain . . . .
In Radiotron’s Laboratories, however, re-
search on locally won minerals filled the
breach and successfully ensured a contin-
uity of supplies of valves to all Services.




s

From the diminutive recgivi;lg types to
rugged transmitting valves and amaz-
ing radar tubes, Radiotron planning'
meets the essential needs of n!f com-
munication services and Australian

radio requirements.
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A. J. William Electrical Measuring Instruments have shown by
a unique wartime record that Australian Craftsmanship has
no superior anywhere in the world. Productions include:—

SWITCHBOARD INSTRUMENTS.

4 in. and 6 In. Flush and Projection Mounting
Cases: Moving Iron Voltmeters and Ammeters;
Dynamometer Type Wattmeters; Moving Coil
Voltmeters; Ammeters; Volt-Ammeters; Test
Sets and Frequency Meters,

PORTABLE AND LABORATORY INSTRUMENTS.

Moving Coil D.C. Voltmeters and Ammeters in
First Grade and Sub-standard Accuracies.
Dynamometers, Voltmeters, Ammeters and
Wattmeters in First Grade and Sub-standard
Accuracies.

Moving Iron Voltmeters and Ammeters in F.G.
and S.5. Accuracies.

Precision type current transformers, Resistance
Colls and special custom built Electrical Measur-
ing Apparatus.

AUSTRALIAN SUPPLIERS:

| W. G. Watson & Co., Melbourne; A. Beal Pritchett, Sydney;

| Synchronome Electrical Co. Pty. Ltd.,, Brisbane; Gerard &
| Goodman Ltd., Adelaide; G. G. Martin Ltd., Perth; Medhurst
| & Sons Pty. Ltd., Hobart.

~A.J: WILLIAM

ELECTRICAL INSTRUMENTS

SWITCHBOARD AND PORTABLE.

A. J. WILLIAM ELECTRICAL INSTRUMENTS, 361 POST OFFICE PLACE, MELBOURNE
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THE DOCTOR 1S A BUSY MAN

The doctor's job is never done. Rarely is he ever likely to
get a full night's sleep seven out of seven. He is on call
twenty-four hours a day—every day, yet he must find time
to keep trend with latest developments in medicine and
medical science,

So it is with ELECTRONICS. We must make every minute
count in our post-war plans. The development of the
“Tela-verta” Radio has been little short of revolutionary.
The demand for this quick-selling line is really phenomenal.
Like the doctor we know our business and if you are
interested in an exclusive franchise for an exclusive radio,
write immediately to:—

“TELA-VERTA”
RADIO RECEIVERS
Manufactured by

D. W. RADIO CO. PTY. LTD.

466 Victoria Av., Chatswood
NS.W. Phone JA 4634

Crammond Radio Manufacturing Company

Manufacturers of High Grade Precision Receivers,
Noise and Fault Locators as designed and supplied to

P.M.G. Dept. and Councils, all States.

pH Equipment designed and supplied to Sugar Mills

throughout the World.

CRAMMOND RADIO MANUFACTURING CO.

8 Queen Street, BRISBANE

ANNOUNCING

BUSH RADIO INDUSTRIES

Makers of—

QUALITY RADIO RECEIVERS, SOUND
* SYSTEMS AND ELECTRONIC DEVICES

Produced by “BUSH" is your Guarantee of
Craftsmanship and Precision Engineering.

BUSH & CO.

*

Registered Office: 505-7 Queen Street, Petrie Bighti, BRISBANE

COOKE BRros.

PTY. LTD.

WHOLESALE
RADIO, ELECTRICAL

& MUSICAL
MERCHANDISE

including
RADIO RECEIVERS

RADIO COMPONENT
PARTS

SPEAKERS AND VALVES

RADIO TEST EQUIPMENT
ELECTRIC PICK-UPS

ELECTRICAL ACCESSORIES
& REPLACEMENT PARTS

ELECTRICAL
CONTRACTORS'
REQUIREMENTS & LAMPS

OCTAGO ELECTRICAL
APPLIANCES

C.M.A. CABLES, WIRES
& FLEXES

METRO CAR & RADIO
BATTERIES

PEP & DIAMOND RADIO
BATTERIES & TORCH
CELLS

SONGSTER PHONO AND
ELECTRIC PICK-UP
NEEDLES

481 KENT ST.

Tel. M 2956 SYDNEY

NOTE.—We supply the
Trade only!




POST OFFICE - - -

The ends of the earth are at your nearest Post Office

*

Progress and communications have always been notable for their
interdependence, and the many services provided by the Australian
Post Office have played an impressive part in the development of the

Nation.

*

Today the Post Office forms an integral part of the comprehensive
international organisation of communications encircling the globe

and linking together peoples of all civilised nations.

*

In war years, the Post Office has served the Nation loyally in pro-
viding reliable communication facilities both for the fighting forces
and on the home front. Throughout these years there has been an
unprecedented increase in the volume of traffic handled in all branches
of the Department, but with a depleted staff, long hours of duty and
the assistance of our wemen folk, the motto has been “carry on”.

- THE POSTMASTER-GENERAL’S




- - COMMUNICATIONS

Vast to serve the Nation—Personal to serve you!

This huge organisation of plant and personnel, affords a practical
demonstration of the commercial and social application of modern
scientific discoveries to the complex problems of the communication
needs of mankind. Keeping in touch . . . in the cities . . . in country
towns and settlements . . . in the far outback. Wherever two or
three people are gathered together, there also is the Post Office . . .
maintaining a communication service; keeping the city in touch with

the country and the rural dweller in touch with the town.

The Post Office steadfastly pursues a policy ensuring that the
latest world advances in communications practice are incorporated in
all its technical services for the benefit of the Nation and the indi-
vidual alike. Modern and progressive are the Australian Airmail,
Postal, Telephone, Telegraph and Wireless Services. The watchword
is “Speedy, courteous and reliable service.”

DEPARTMENT - AUSTRALIA -




KELVINRA

GOES ON TO GREATER VICTORIES IN THE WAR THAT NEVER END

The war against food contamination knows no end, but every domestic Kelvinator buil
redoubles the defences of another family. The combination of commercial electri
refrigeration at the sources of supply and distribution. and domestic electric refrigeratio
in the home is a primary reason for the dramatic drop in many formerly prevaler

diseases originating in contaminated food.

' The greater Kelvinator factory is now in production, turning out domestic

refrigerators in the Kelvinator tradition of efficiency with economy.

Kelvinator, first in the field of domestic electric refrigeration.
has reorganised after its splendid war effort and is again

enlisted on the side of health. comfort and happiness in peace.

The enlarged
Kelvinator factory
at Keswick, S.A.

R & Mo

KELVINATOR AUSTRALIA LIMITED, ANZAC HIGHWAY, KESWICK, SOUTH AUSTRALIA and




WILLIAMSTOWN ROAD, PORT MELBOURNE, VICTORIA and EUSTON ROAD, ALEXANDRIA, N.S.W




PEACE 7% WAR
WAL v PEACE

Service and our standard of quality have been maintained
both in War and Peace,

During the war, something like £50,000 of vital war material
was produced in the form of Radar Targets, Radar Aerials
Metal Boxes and Cases, Radio Chassis, and a host of other
articles in sheet metal and wire,

Half of our pre-war male staff joined the Services shortly
after the commencement of hostilities, and most of them are
back again to serve in post-war development.

The firm and the whole of the staff are justly
proud of their contribution to the war effort,
and are always happy to be at your service.

Our post-war production programme will in-
clude the lines mentioned above, in addition to
the wide range of goods, the manufacture of

i which was suspended soon after hostilities com-
i menced.  Full particulars from—

S.G. UNGLEY O

1-7 BELMORE STREET, SYDNEY
——Telephone MA 2460——
EST. LONDON 1884 - - - - SYDNEY 1923

144 Radio & Eleclrical Retailer. May 2. 1046






The PAST .«

When our safety depended wupon
seeking oul and destroying enemy

convoys and battle fleets, Radar was
-

Australia’s most urgent need—a

Number 1 priority, In those grim days
Healing Ltd. was Australia’s

manufacturer of Radar

A, G,
largest

Receiving Equipment,

With victory won and production
again directed to new Golden Voice
Home Receivers, we recall with
patriotic pride our wartime achieve-

ments in the manufacture of Radar.

The PRESENT .

Your Healing dealer is now receiving,
certainly in restricted quantities, new
Golden Voice Radios engineered with
the same skilled precision as the
Radar Receivers which were built on
the basis, “They must not fail” For
quality and range of tone these new
Golden Voice Radios are further

ahead than ever.

WEALING Laklenboice 1132 V)]0

Built by the Largest Manufacturer of Radar Receivers
MELBOURNE—SYDNEY —-ADELAIDE
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LEFT: Top and
bottom boom of
Spar being
made ready for
splicing, glueing
and clamping.

ABOVE:

block position,
LEFT: First

ments.

ABOVE: Finished spar loaded and ready
for delivery. In a power dive at 600
m.p.h., these laminated spars were
proved to retract as far as 24 inches
without any structural fault developing.

X
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Fitting
bottom boom to Jig
right and left sids,
Jigs for fixing rear
and front face
blocks. Temnlates
on wall Indicate

second cperation
Jiga, Note ramp
essential for pre-
clsion measure-

% aiad the
RAAFE/

ON(‘E upon a time a great artist downed his
brush to plan the arsenals and siege guns of
war. He was Leonardo da Vinci whose genins
lives in the smile of a lovely lady—Mona Lisa,
whose portrail hangs in the Louvre. Over and
over in our world's history the arts of peace
have been abandoned to make way for the crafis
of war. Something like this happened to us.
In 1940 we put aside our job of peace. Our crafts-
men went to war—with the R.AAF.—and per-
formed miracles.

With justifiable pride, this company and every
employee can now look back upon a war job
well done.

We illustrate here the part we played when the
curtain of secrecy was thrown around our
activities. The RA.AF. wanted laminated wing
spars for Mosquito bombers—they wanied them
quickly. Invasion was at hand. They got them
through sweat and tears—but they got them—
in hundreds.

As our war post was one that called for untiring
energy and precision workmanship, so our post-
war production will keep in tune with the
standard set in times of emergency.

We rest content on our war effort and now
with renewed vigor have geared our wheels to
the industrial plan for peace.

PTY. LIMITED
18 LORDS RD., LEICHHARDT, N.S.W.
Telephone: LM 4431



Suppliers to all United Nations’ Fighting Services

operating in the Pacific Zone
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INSULATING
SPECIALTIES

FOR ALL ELECTRICAL REQUIREMENTS

Copies of our book “Insulation” available on application.

Individual Specifications Invited

TAUBMANS LIMITED

St. Peters. N.S.W.

Taubmans Pty. Ltd. Toubmans Q'ld. Pty. Ltd. L. G. Abbott & Co. Ltd. Taubmans Ltd.
Lonsdale Street Edward Street Wakefield Street St. George’s Terrace
Melbourne Brisbane Adelaide Perth



WILSON ELECTRIC TRANSFORMER CO. PTY. LTD.

43-51 CROCKFORD STREET, PORT MELBOURNE. MX1293



THE SUN ELECTRIC Co. PTY.LTD.

Head Office: 107-113 HARDWARE STREET, MELBOURNE, C.1

Telephonas: MUG3S)
\nd Werande Buildings, Grenfell St., Adelaide

Also Clarence Mouse, Clarence 5t., Sydney

~




Quality Sound Equipment
AT KEEN PRICES

Torpedo #tudio model microphone. Sensational Realism

s obtalned with these microphones. ldeal for Theatres,
Night-clubs, Broadcasting Stations and Sound-reinforcing
systems.

These professional mikes flatter vocal or instrumental
reproduction and are very popular for all indoor P/A
work. Distinctive, with an amazing [requency response,
these units are available at a commen-sense price. ™~

SDYNAMIKE" the popular moving-coil, acoustic com-
pensated microphone 50 ohms, or with transformer 42,000
ohms impedance. Mounting thread 27-5/8*. Output—5&2 dh
below 1 volt per bar, 40-10,000 cps. Tilted satin chrome
head allows unobstructed view of artist’'s face. Floating
generator ensures immunity to vibration. This inexpensive
rugeged all purpose microphone is ldeal for “smashing
clear speech.” Can also be used for musical reproduction.
Owing to its low impedance the microphone cable can be
a hundred feet or more in length, If necessary. Supplied
with % twin shielded cable.

“DYNASTAND"  streamlined desk-stand, incorporating
“Dynamike” microphone generator and multi-contact
spring-loaded * press-to-talk” switch. Ideal for Paging
Systems—telephonist can press button which automatie-
ally silences music and opens microphone, Finished in
brown erackled duco and oxy-metal work and supplied
with standard % cable.

“DYNAPHON" Loudspeaker unit. This driver sound-motor
has been designed for TROPICAL OPERATION and has
proved very popular with the Services. It handles up to
15 watts and, owing to its high electro-acoustic efliciency
and sclentific design, PRODUCES MORE SOUND THAN
ANY OTHER SPEAKER IN AUSTRALIA. The plastic
self centred diaphragm glves an excellent frequency
response and ensures permanent voice-coll alignment.
When nsed with a 4 “Dynaflare” exponential horn acoustic
coupling, “feedback™ Is reduced to a minimum. 12,5 ohim
voice-coll impedance. 6500 or 1,000 ohm matching trans.
formers are avallable

Obtainable from

STEANE’S SOUND SYSTEMS

6080 MILLER STREET 10 DIXON STREET
MELBOURNE . SYDNEY
F 9149, F 9140 MA 2588, M 3136




‘lk

i

./{o:z‘/g?%é/e /

BATTERIES/

STAN-MOR DRY CELL CO. PTY. LTD.
243 BAY ST., BRIGHTON, VIC. ‘Phone X3113



ELECTRICAL AND

THERMAL INSULATION

AND ENGINEERING
SUPPLIES

The remarkable develop-
ment of electrical under-
takings achieved in Aus-
tralia over the last quarter
of a century has been truly
astonishing. The large
expansion witnessed in all
forms of power generation
and distribution has
brought in its train a con-
stantly increasing demand
for new and better types

of INSULATION. Specialis-
ing in  all forms of
INSULATING MATERIALS
required by the Eleetrical
Engineer, we have kept }
well abreast of overseas it
developments in the field

of ELECTRICAL INSU- g
LATING MATERIALS. A

Our knowledge of the : -’
adaptability of the almost
unlimited range of ELEC-
TRICAL INSULATING
MATERTIALS for wide and
varied applications over a
quarter of a century, makes
us confident to advise you
of their potential uses.

A wide range of stocks in
various qualities, sizes and
grades are carried through-
out the Commonwealth.

: 168 Clarence St. Phone: M.4368
:!E?.I;ETJRNE: 562-4 Bourke St. "Phone' gen:, iggg
MELBOURNE: (Branch) 58 Hardware St, F'ho.ne. fn.ﬁasoa
BRISBANE: Misco House, 34 Albert St. 'Ph0ne.. 0.4803
ADELAIDE: 68 Flinders St. .Phor\e: 3-30?0
PERTH: 856 Hay St. Phone: B.
HOBART: 11a Argyle St.

KALGOORLIE: Cr. Brookman and Cassidy Sts. ‘Phone: K.724



DISCHARGED ‘

or

FULLY CHARGED ?

—._MICROVAC
CELL TESTER

provides
immediale
answer

ASTER constructed
. « more accurate
. . with an easily read
able coloured scale and
a convenient at-a-glance
method of indicating the
condition of the battery, the
Microvac High-discharge Cell
Tester is a sensitive, precision
instrument. Housed in a robust,
specially designed bakelite case, it
is made for years of consistent, hard

gservice. And its price ig amazingly low. W) mak

Made and guaranteed by

astet

13 BLACKFRIARS STREET, CHIPPENDALE. MA 8001

OBTAINABLE FROM LEADING MOTOR SUPPLY HOUSES |
AND ELECTRICAL HOUSES
Factory Represen tatives:
VICTORIA: L. A. Pogonowski, 403 Bourke St.,, Melbourne. C.1 ]
'Phones MU 3858, MU 2932

NEW SOUTH WALES: Streamlined Electrics, 91a York St., Sydney
‘Phone MA 4242

DVERSEAS ENQUIRIES should be sent direct to Head Office

RAYCOPHONE

INSTALLATIONS

In Australian Theatres

exceed those of
any other make

Exclusive Distributors:

HARRINGTONS

Pty. Ltd,

S\'Llnf'\' K.'I[l‘t‘ll\l‘,'l 1\"1[‘] ljt\lll’l)t'

Adelaide Perth

Brisbane

Suppliers of all

PROJECTION ROOM
REQUIREMENTS




These new developments will require specially constructed cables
—which Olympic supplied in time of war and will continue to
supply in the years of Peace.

TODAY — TOMORROW — AND ALWAYS
Specify —

Olgmptc WIRES &
CABLES

A Product of the Olympic Tyre & Rubber Co. Ltd.

DLYMF’IC

BONDS TODAY SAVE OBTAINABLE ALL ELECTRICAL WHOLESALERS
WANT TOMORROW
— BUY SECURITY

BONDSs. § FOUNDERS OF THE RUBBER INSULATED CABLE INDUSTRY IN AUSTRALIA |




Distributed by:

New South Wales.
SIMPLEX PRODUCTS
PTY. LTD.

716 Parramatta Rd.,
Petersham. LM 5615
HOMECRAFTS
PTY. LTD.

100 Clarence S5t
Sydney. BW 4271
Queensland
HOMECRAFTS
247 Adelaide 5t.,
Brisbane. B 8395
Tasmania.

L. D. LUCKE
PTY. LTD,

86 Collins St., Hobart.
Hobart 6777
and
69 York St., Launceston
Launceston 2371
Western Australia:
CARLYLE & CO.
915 Hay St., Perth.
B 9371
South Australia:
MOTOR PARTS
& SERVICE LIMITED
161 Pirie St., Adelaide.
Central 7475

The high quality of Ferrocart Vibrators is well known
to service men everywhere. That high quality has
characterised all Ferrocart Products, taking into con-
sideration every operating essential such as frequency,
current-carrying capacity, points and reeds properly
tuned for transformer circuit requirements.

Ferrocart Vibrators are available in a range of type
to suit every requirement—Synchronous, Split Reed,
and non-Synchronous. They assure minimum R.F. in-
terference, low level mechanical noise and starting,
under adverse battery conditions.

Ferrocart

FERROCART (AUST.) PTY. LTD.

328 FLINDERS STREET, MELBOURNE. MU 7701
149 CASTLEREAGH STREET, SYDNEY. M 6036




In the Laboratories . . . In the Jungle

VELCO SOUND EQUIPMENT

SERVES OUR FIGHTING SERVICES

"Twas an inspiring task . . . urgent, challenging . . . and assuredly
difficult. It is only now when we pause to glance over our shoulder
that we realise the full merit of our Velco Sound Engineers’ war
contribution. It called for adaptability, patience, genius, and sheer,
dogged perseverance. It called for sudden conversion to the construction
of sound amplifiers . . . for Electric Testing Equipment and Ancillory
Units . . . everything that every branch of the Services wanted in this
category . . . and wanted in a hurry. It was all done. All designed, all
developed and delivered.

The Services had a word for it. A heartfelt “Well done, VELCO!™

Electric Test Equipment

Mobile Radio Amplifiers
(for fitting to Army Trucks)

Hospital 3-Channel Radio Systems
(2.500 Headphone Sets)

Hospital Paging Systems
Factory Sound Systems

Amenity Radio Receivers

Army Propaganda Units

Air Propaganda Units

Meter Instrument Testing Equipment
Loud Speaker Flares

Microphones and Genemotors
Electric Gramo. Motors—Pick-ups

X % % k% %

*
*
*
*
*

SOUND ADVICE ON SOUND

In this age of specialisation it's a sound
policy to deal with Velco, the house
which devotes all its ability and energies
to the production of high quality sound
cquipment. And just as Velco threw its

AMPLIFIER

AND

whole resources into an epic war achieve-
ment, so will they concentrate on the
even bigger and longer job of bringing
ever improving equipment and service
to the domestic and industrial fields.

SOUND

ELCO™ L[S )

490 ELIZABETH STREET, MELBOURNE .

ENGINEERS

PITY.
LTD.

Phone: F2194



Gur WAR EFFORT 5

Manufacturers and suppliers to @ Ministry of Munitions | N
® All Branches of the Defence Services @ US. Armed A .
® Postmaster-General’s Dept.:—. VIS A -, ;

A

BALANCE-TO-UNBALANCE TRANSFORMERS— 1Y
. LINE AMPLIFIER-RACK ASSEMBLIES
VARIABLE POWER TRANS., ETC. -
AERIAL IMPEDANCE UNITS—
MULTI.CIRCUIT SWITCHES— AR N
VALVE & CIRCUIT TESTERS—

POWER TRANSFORMERS—
AUDIO TRANSFORMERS— ; .
WHEATSTONE BRIDGES— _~
ATTENUATION BOXES— -
TIME-DELAY RELAYS—
POTENTIOMETERS—
LC. & R. BRIDGES—
RECTIFIER UNITS— - :

NUATORS— =

E BOXES—

CHOKES—
FADERS—

® Sub-Coni/actors to Leading! -
facturers '

FHeant of
the Rada

THAT BECAME 1
VERY BACKBONE
THE JOINT R.AA
U.S. ARMY AIR COF
SYSTEM IN T
1 S.W.PA.

| @ PRECISION RAN
|\ POTENTIOMETE
i. WITH A W.
|  RECORD—

Not one recorded instance
breakdown during years of
hour operation under the m
gruelling conditions!

T

TP T T Y

s L ] fir o =1 L
e !

vour POST=-WAR EFFOR’
Demands the Very Highest Quality PRECISION EQUIPMENT

® TESTING ® LABORATORY e BROADCASTING
e TRANSMISSION AND e ELECTRICAL CONTROL PURPOSES

TRHNSMISEIUN PRODUCTS PTY.L

12 Lini a Em LR Wk s
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TRIMAX

TRANSFORMERS

Division of

CLIFF & BUNTING PTY. L.TD

29-35 FLEMINGTON RD. NTH. MELBOURNE, VICTORIA.



AUSTRALIAN SOUND SYSTEMS

65 PARK ST. ABBOTSFORD, VIC. TELEPHONE JA 5341



It gives us pleasure to advise consumers of insulating
varnishes, impregnating compounds, ete., in the Electrical Industry
that we have appointed R. E. Jeffries Pty. Ltd. of James House, 168-
174 Day Street, Sydney (with branches at 468 Collins St., Melbourne
and 217-255 Margaret St., Brisbane) as exclusive distributors and
stockists of BERGER **HY-MEG "™ and ** OHMEG ™ Insulating
Varnishes for the States of New South
Wales, Victoria and Queensland.

We feel that, in the hands of a progres-
sive concern, such as Messrs, R. E. ;ﬁ"’,

Jeffries Pty. Lid., the trade will be offered -

the kind of lechnlcal advice and delivery service so necessary for the
proper handling of enquiries and the meeting of Australian industrial
requirements. We are honoured to be associated with Messrs. R. E.
Jeffries Pty. Lud. in the development of the demands for ** HY-MEG *
and ** OHMEG " insulating products, and confident in the knowledge
that users can refer their insulating problems to them for expert
attention,

“HY-MEG " and “*OHMEG ** insulating and impregnating pro-
ducts are the ontcome of many years of intensive research into prob-
lems affecting the electrical industry, and
in this respect we have had the great ad-
vantage of extremely close collaboration
with our Associates in the US.A. and of

& Sons Limited, in England.

LEWIS BERGER & SONS (Aust.) PTY. LTD.
Rhodes, NNSSW. .  Melbourne .  Adelaide . Perth

3




R.AAF. Unit
Supply Type Y1

BLAND RADIO

R
~ R
1%,

o

During the
Electrical
benches,

war

Bland Radio
Equipment for the
technical equipment

numbers for the Army, Navy
Biand Radio had

Ltd. gava their very best in

Armed Forces, On the Bland

was design:d and built in

and Air Force. When peace was

no doubts that they had made their fullest contribution
to the victory that was ours

BLAND RADIO IN PEACE

Radio and

assembly
ever-increasing
declared,

Sound Reinforcement
Equipment

The wheels

of wartime
production and the
Power

nat yat

industry are slow

in turning back to peacetime
of post-war "OPERATIC"
one—the 45M S.valve Mantel

far, but its undoubted quality standard of
performance presages brilliant future for its companion sets. You can
be sure that the experience gained during the war years is being put to
good wuse

and the makers of “"OPERATIC"
that their nroduct will always

full range Receivers is
available. Only model—has made
aAppearance so

its
and high

Radie Receivers are confident

occupy a lzading place

in the radio field.
EISURED L_iSTENINS

BLAND RADIO L'

ea% )
Manufacturers of Radio and Electrical Equipment of all Types
Perres ona cost COROMANDEL PLACE, ADELAIDE, SOUTH AUST.
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COOKING EQUIPTMENT | % RADIATORS

TUMINOUS RADIZZEZS

THE NAVYS TRUST
THE PUBLICS CHOICE”
IRONS, TOASTERS .RADIATORS.LAMPS.URNS,ETC.
THE LANGCO ELECTRIC JUG CO.
“Langco,”” Best by Test Since 1930.
32-34 ALFRED STREET, ROZELLE 'PHONE WB 2538




AR CRY

With Australia’s security threatened in those dark
days of 194142, the warning cry of the factory
whistles summoned the workers to herculean efforts
in war-time industry, That they responded nobly
and well is evidenced by the smashing defeat that
was inflicted on the Axis powers. Now the cry of
the factory whistle Is a neighbourly sound once
again, calling the men and women to peace-time
labour as of pre-war days . . the comfort and
welfure of man their premier mission

are proud to be distributors for those Associated
Manufacturers who, after their splendid war efforts,
are now finalising for full Civil Production:—

STROMBERG-CARLSON (AUST. PTY.

EVEREADY (AUST.) PTY. LTD. LTD.
“Eveready” Batteries Radio Receivers and Alr Circulators
TECNICO LTD. KELVINATOR AUSTRALIA LTD.
“Tecnico” Vacuum Cleaners Domestic Refrigerators
* DOMINION PRODUCTS LTD.
“BRIMAR"” VALVES Kerosene Refrigerators
“FERRIS” CAR RADIOS
“TADCO"” LIGHTING PLANTS AUSTRALI,AN SOUND SYSTEMS
“RADELECT" HOME LIGHTING BATTERIES Amplifiers and Receivers
“UNIVERSITY” TEST EQUIPMENT ETHERTONE MANUFACTURING CO.

“ARCH"” CONDUIT FITTINGS

“Elhertone Pickups”
“RADIANT” TABLE LAMPS g

SERVEX ELECTRICAL CO. PTY. LTD.

“Servex” Electrical Appliances

We have had 15 years' of experience
as electrical and radio distributors.

Wholesale Radio and
Electrical Warehouse

31 RUNDLE STREET, ADELAIDE
Gi.P.O. Box 660 F. Telephone Central 8000 (3 Lines)




1935 RADIO AND TELEVISION

1936 RADIO DIRECTION FINDING

TELCON H.F. CABLES were designed and exclusively used for the de-
velopment and efficiency of DIRECTION FINDING and RADIO-

LOCATION EQUIPMENT from the start, and STILL LEAD IN THE
FIELD OF ELECTRONICS.

TELCON DESIGNED H.F. CABLES ARE THE BASIS OF
WORLD STANDARDS

THE TELEGRAPH CONSTRUCTION & MAINTENANCE
CO. LTD,,

Head Office: 22 Old Broad Street, London, England.
Enquiries to—

AWA TELCON PTY., LTD.

47 York St.,Sydney. P.O. Box 2516 Sydney, ’Phone B 0522,



TURNING WAR PLANTS INTO PEAGE PLANTS!

The Australian Radio and Electrical Manufacturers' Performance for War will be matched only
by its tremendous production for peace. R. E. JEFFRIES PTY. LTD. served faithfully and
efficiently during the critical demands of war, and now, with the easing of trade restrictions,

look forward to supplying Quality Insulation Materials to peacetime Manufacturers from their
large stocks of:—

Cotton Tapes. Varnish Cloth, Tapes and Sleeving.
Presspahn. Fiberglass Cloth and Sleeving.
Fibre Sheet, Rod and Tube Bakelite Sheet, Rods and Tube.
Gear Material Synthane Sheet and Rods.
Hook-up Wire, Flex, etc. Leatheroid.

Ebonite Sheet and Reod. Mycalex.

Red Rope and Varnished Papers, Thermostats, etc.

Commutators.

Desoutter Portable Electric and Pneumatic Tools.
(N.S.W. and Queensiand only)
EXCLUSIVE

QUEENSLAND, N.S.W. AND VICTORIAN REPRESENTATIVE FOR LEWIS BERGER
ELECTRICAL INSULATING VARNISHES AND COMPOUNDS
QUEENSLAND, N.S.W. REPRESENTATIVE FOR HAIGH AND MEGA RESISTANCES AND
ELEMENTS

‘Phone MA 2200 or MA 7257 for our HRepresentative to call.

R. E. JEFFRIES I"l Y. LIMITED

168/174 DAY STREET, SYDNEY MA 2200. MA 7257,
468 COLLINS STREET, MELBOURNE.



WE DON'T ONLY MAKE LIFTS!

The equipment used in the modern electric lift embraces practically the whole field of mechanical
and electrical engineering. With minor exceptions we design and build it all in our works at
Waterloo, and our experience, coupled with a trained staff, enables us to meet specialised enquiries
for numerous engineering products, such as motors and petrol and diesel engine driven generators,
alternating and direct current, up to 100 K.W. capacity at approximately 500 R.P.M., transformers
up to 500 K.V.A. 33,000 Volts, oil circuit breakers 200 to 800 amps and 22,000 Volts, bakelised paper
tubes and cylinders.

Portion of Switchboard for Goulburn, to handle

power from Burrinjuck and Port Kembla, made

for N.S.W. Public Works Department, including

our remots-control 11,000-volt, 600-ampere,

3.phase, Oil Circuit-Breakers, 150,000 kVA
capacity.

High-Intensity Anti-Aircraft Searchlight Lamp
for Commonwealth Defence Authorities.

Lightweight Petrol-Electric Generating Set: 3. Core, Coils, and Tap-Changer _of 3-phase,
phanse, 4-kW., 415.volt, 1600 Fooama, for 33,000 45-volt, 1,000-kWVA Transformer made
Commonwealth Defence Authorities. for Singleton Municipality.

STANDARD WAYGOOD LTD.

80-100 BOURKE STREET, WATERLOO, N.S.W.




AUSTRAL BRONZE CO. PTY. LTD.

Established 1914

Non-Ferrous Metal Rolling and Extrusion Mills
ALEXANDRIA SYDNEY N.S.W.

Manufacturers of

COPPER SHEETS, SHEATHING, CIRCLES AND SEGMENTS
Rolled Copper Anodes, 99.9 per cent. Purity

MUNTZ'S METAL AND NAVAL BRASS SHEETS AND SHEATHING
Brass Sheets and Circles

COILED AND FLAT STRIP COPPER AND BRASS
Electrolytic Copper Rods and Busbars

COPPER BARS AND FIREBOX STAYRODS
Copper Firebox Plates for Locomotives
MUNTZ’S METAL AND NAVAL BRASS CONDENSER PLATES
GILDING METAL IN SHEET AND FLAT AND COILED STRIP
PHOSPHOR BRONZE SHEETS AND STRIP
“ AUSTRAL” EXTRUDED ARCHITECTURAL BRONZE SECTIONS

Extruded Brass, Muntz’s Metal, Manganese Bronze,
Naval Brass and Copper in Rounds, Squares,
Hexagon and Special Sections.

Nickel Silver Sheets and Strip
Cusilman Bronze
in Sheets, Rods and Strip.

Branch Offices:

ADELAIDE BRISBANE MELBOURNE

PERTH
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: : . Made
litle Midget A.C. Motors such as this =y like the big
brothers
We manufacture Standardised Motors:
3 Phase 1/20 to 15 H.P., 500-3000 r.p.m.
w w Two speed pole changing
v Synchronous 1/6 - 10 H.P.
Single Phase Capacitor Start 16 - 1 H.P &
" " Capacitor Run 1/20 - 1 H.P
= " Repulsion Induction 1/4 - 10 H.P
" - Explosion proof 1/3 - 1 H.P.
.. o C.R. Variable speed 1/2 - 3 H.P. .
o N Synchronous 1/20 - 1 H.P. Specmls
Compensated Series 1/6 - 1 H.P. [ike
DC Series Shunt and Compound 1/6 - 3 H.P. .
D.C. Generators to 10 KW, this

Alternators to 10 KVA 50 to 500 cycles

Bench Grinders and Polishers

Geared Motors AC - DC - to 5§ RPM

Special Motors fo operate at —40" below zero.
Temperature Bearings sealed against 30 Ib.

air pressure.

AND HIGHLY-SPECIALISED SINE WAVE

L clEei ALTERNATORS FOR SCIENTIFIC
240-480 8 :'.I{o ngp‘lton RESEARCH.

John Durst & Son

8 KVA, 50-150 c¢.n.s., 1.01% 3rd Harmonic, Full Load. 2% Regulation. Free of any Magnetic Ripples,

DURST PATENT

Sine wave synchronous multi alternator for the solution of problems in connection with the transmission and distribution of electricity

for the Sydney County Council Electricity Undertaking. Completely designed and manufactured by Durst Motors, this complex machine

is the first of its kind in connection with a caleulating table for the Sydney County Council in working out the most difficult problems
encountered in this large electricity undertaking.

DURST MOTORS

189 ST. JOHN'S ROAD, FOREST LODGE, SYDNEY

ELECTRIC MOTOR & GENERATOR MANUFACTURERS

AGENTS IN S.A. AND W.A.: BRITISH TUBE MILLS (AUSTRALIA) PTY. LTD.

Telegrams: “DURST,” SYDNEY. Telephone: MW 17565, MW 1470.

SINCE 1918
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PERMANENT MAGNETS
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-
e ALNI
&
£

ALNICO
ANISOTROPIC ALNICO

MAGNETIC ALLOYS

COBALT

v

SUPPLIED: AS

Our aim is to ensure that every "Q.C.”

Magnet will give proper service under the

conditions for which it was designed. There-

fore every "Q.C.” Magnet is tested before

leaving our works.

e CASTINGS
e FINISHED MACHINED

e COMPLETE ASSEMBLY

QUALITY CASTINGS PTY. LTD.

11-13 McEvoy 5t., Waterloo, N.S.W.

‘Phone: MX 3494 (3 lines)

Cable & Telegraphic Address:
“Tobruk,"” Sydney

Code: Bentley's




— HONOUR ROLL OF INDUSTRY —

Schedule of Apparatus, Materials & Services

A
Adhesives.
Supplied by:—Stapleton & Lewis Py, Ltd.: Tavbmans
Pty., Limited.

Aerial Equipment (Insulators, Wire, Hardware, etc.)

Supplied by :—Kosters Premier Pottery: Lindberg, Foster &
Co.; Nilcrom Porcelains (Aust.) Lid.; New Brunswick
Hrick & Pottery Co, Py, Lid; Wm. Bedford Pty. Lid.
British  Insulnted Cables; Brunswiek Springs Py, Lud;
H. Brearley; R 8. Calder Pty. lad.; A Challingsworth
Gladwell & Harlow Pry. Ltd: F. W. Green: Reeve & Mar-
shnll; Sunshine Potteries,

Aerial Masts & Arrays.
Supplied by :—British Tube Mills (Aust ) 1My, Lad o A Chal-
tingeworth: Chubb's Australlan Co, Ll Ko L Englnes &
Tructors 'ty. Lid.: Metters Limited; Plated Products

Air-circulating & Compression Equipment.
Supplied by:—F, W. Davey & Co. Pty. Lid.; Eleon "y,
Lad.; Ferrler & Dickenson; Molherson's Pry. Lid.; Malley's
1Lad.; Toowoomba Foundry Latd

Aireraft Electrical Gear.
Supplied by:—Alrzone (191 Ltd,, Kriesler (A'sin) Py
Ltd.: Philips Electrical Industries of Aust. Py, Ltd:
Tecnico  Lad.

Aireraft Instruments,
Supplied by:—Amalgnmated Wircloss (A'sla) Ltd,. War-
burton Frankl (Melb) Lid.

Aluminium & Aluminium Alloys.
Supplied by ;—Australian Aluminium Co. FPry. Lid.: Sellors
Pry. Lad.; Wunderlich Litd.

Amplifiers, Audio.
Supplied by:—Amalgamated Wireless (A'sln) Ltd. Aun-
traling Sound Systems: Craommond Radio:  Belipse  Radio
Py, Lads Phillps Electrieal Industries of Aust. Pry. Lud.:
Rasvophone Py, Ll Steane's Sound Bystems Py, Ltd
Universal Mayer Sound Systems; Veleo Sound Systems Py
Lad

Amplifiers, Radio.
Supplied by;—Colville Wireless Equipment Coo Pry, Lid
Bland Radle Lid

Anti-corrosion Trealments.
Supplied by —Anchor Elnctroplating Works. Hurrows  Plat
ing: Efeo Manufacturing Co. Py, Ltd ;. Galvanisers (At )
Ply, Ltd.; Hurvey, Shaw, Successors: Mellozing Piy, Ltd
Metal Coatings Pty, Lid,, Modern Plating Works: Metal-
sprayvers Py, Ltd.: Repown Plate Co. Py, Ll Rustproof-
ers Pty. Lid.

Anti-Submarine Equipment (Asdic).
Supplled by:—Airsone (158013 Lid.. Casper Precision En-
gineoring Py, Ltd,; Rayeophone Py, Lid

Anti-Vibration Materials & Mountings.
Supplied bhy:—Dunlpp Rubler Co. (Aust) Iy, Lid; Fed-
eral Foltors Py, Lid: Felt & Testiles of Aust. Ltd . Kenny
Charlesworth Rubber Co. Leggetts Products  Pty, Ll
Mackay Sillentruba Products Pty. Lid: Southern Panel
Beating Works.

A.8.Y. Equipment.

Supplied by —Alrzone (1981) Lad.; freville Radio Pty Litd;
Thom & Smith Pty. Lid.

B
Battery Charging Equipment.

Supplied by —Ampllon (Aust.) Pty, Litd ; Challenge Elee-
tric Co.; Don Electric Co. Pty. Lid,: J. Flood Pty, Lad.;
Glorin Light Co, Pry. L, T, Klernan, Masse HBatteries
Pty. Litd.; McKenxie & Holland (Aust.) Py, Ltd. Over-
swens Eleetrir Distributors; O'Donnell & Greifin Py, Luodo
Precislon Engineering Co_ Pry. Litd.. Parsons & Robertson
Lad, ; Quirk's Victory Light Co; Rural Lighting Co. Stan-
dard Telephones & Cables 1'ty. Lud: Thorne & Deane 1Ly,
Lt : Toowosomba Foundry Ltd: Vestan Baltery oo Pty.
Lad.; Webb Industries Py, Lid.

Batteries, Dry.

Supplled hy:—Eveready (Austy Piyv. Lid,; Stan-Mor Hat-
tery Company: Widdis Diamond Dry Cells Piy, Lid

Batteries, Wel.

Supplied by —Musse Batteries Py, Ltd; B & S Falteries
Pty. Lid.: Vesta Battery Co.

Brass & Bronze Materials & Castings.
Bupplied by:—Austral DBronze oo 1%ty Lad.:  Extruded
Metals Piy, Lid.; Knox, Schlupp & ('o.! Melbourne Wire
Works.

Brushware.
Supplied by:—J. Zevenboom & Co,

C

Cable Connectors.

Supplied  bhy:—HM.V.; Repetition  Engineering  Co. Py,
Lad : Internationn] Radio o Pty. Lid.

Cable Laying Equipment & Accessories,
Supplied by —AR.C. Engineering Py, Ltd; R S Don
iy, Lid.; K, L, Engines & Tractors Py, Ltd; 'D, Provan
& Sonn

Cables & Flexibles.

Supplied by:—Bralded Products Pty Ltd Cable Makers
(Aust.) Lid.: Gllbert Lodge & oo Pty. Litd: Johnston &
Phillips Lad.; Liverpool Eleetrie Cable Co. Lad.: Moulded
Products (A'sin) Lot Ormiston Rubber Gl Olympie Tyre
& Bnbber o L0 Bylands D (AMSL) 1Y Lid Sun
Electric o, Pty. Litd

Cables, High Frequency.

suppdied 1y AW. A Telvon: Mollded Products (A'sia)
Litd.

Canvas & Webbing Bags & Covers.

Supplled by:—A. H, Arendson: E. H, Brett & Sons Ply
Ltd.: tarew, Tluckeit & %o Davies, Coop & oo Ltd:
Hedlevs Py, lad.: A E W Havdt Moncer Webbing Co.

Carrying Cases & Cabinets,
Supplied by:—Win. Hedford Pty. Lol Bowen & Pomeroy
Piy, 14d.; ¥, Dicken Pty, Lud; 1. Flood Puy. Lad; B L.
Flizgernld; H. Gage Pty. Ltd; Galnsborough Furniture
iy, Lid.: King & Klein: MeConnell Bullding Co, Pty Lid. ;
MeQuiide & Allen; Peppys & Munnoch Lid Stapleton &
Lewis Fry. Lad ; Western Mig. Co. Ll



Honour Roll of Industry——

Cartons & Packing Material.
Supplled by:—Corrugated Fibre Coptainers Pty Lid.; Cecll
Bros, "ty. Lid: J. Flelding & Co. Lad.; J. Gadsden Pty
Litd. . Galnsborough Furniture Pty. Ltd.; Morris & Walker;
MeQuade & Allen: Spleers & Detmold Lid: Sands & Me-
'owgall Piy. Ltd. ! Smith Bros. Piy. Ltd: H. Triplet.

Cases, Steel, and Metal Containers.
Supplied by:—Vietor Sheet Metal Coo. Wormald Bros. 1y
Lud ; Brownbilt Steel Equipment Co.; Clay Bros. & Co.; W
T. Carmichael Ltd.; J, Gadsden Py, Litd.; Huarrison Metal
Prossing Co. Pty. Lad: G A. & L. Harrington Pty. Lid.;
J, Marsh & Sons Pty, Lid. Richards Industries Limited;
J. Robertson;: 8. G, Ungley.

Castings & Forgings.

Supplied  by:—Reeve & Marshall; Stokes Foundry Py
Ltd.; Scott's Brass Works; Stenco Dle Castings; MeMil-
Iap & Co.: L M. Ogilvie: Bradley Bros. Pty. Ltd.: Commer-
cial Steels & Forge Co. (Aust.) Pty. Ltd; <, , Enginesr-
Ing Co, Pty, Ltd.; Davies, Shephard (Sydney) Pry. Lad;
IMe Casters Ltd,; Efeo Manufacturing Co, Py, Litd.: Hiek-
suns Diccasting Pty. Ltd.: J. 8 Kent: Kiwi Metnl Pro-
ducts: M, L Lawrenson Fty. Ltd.; MeMillan & Co.; Mit-
chell & Co, Ply., Ltd.; 1. AL Ogilvie; Shopland & Puredy
United Engineering & Malleable Pry, lad

Cathode-Ray Tubes and Oscillographs.
Supplied  by:—Philips Electrical Industries of Aust. 'y
Lt Amalgamated Wireless (A'sin) Ltd.; Alrzone (1031
el ; HOALY., Bayeophione iy, Lad.: Veleo Sound Systems
Pty. Lad.

Ceramic Insulators & Mouldings.
Supplied Ly —Australlon Poreeladn Insuliator Co, 1y, lad,;
Adelalde Potteries; Ducon Condenser Py, Ltd.: H. Hecht
& Co Kosters Premier Pottery: Nilerom Porcelndng (Aust,)
Pty. Ltd., New Brunswick Brick & Pottery Co, Pty, Litd.:
Sunshine Potteries: Southern Cross Porceluin Co.; Slmplex
Produects Pty, Ltd,

Chokes, Audio & Power.

Bupplied by:—Trimax Transformers; Display & Radio I'ty,
Ltd.; Endurance Electrle Co.; Ferguson's Ruadlo; Hileo
Transformers Pty. Ltd.; P. A, Honderson & Co.; Rodix
Power Supplies Litd.; Swales & Bwann; Transmission Pro-
ducts Pty. Ltd.; Tibury & Lewis Pty. lLtd.: Transformer
Mfg. Co. Piy. Lid.: Wilson Electrical Transformer Co. Piy.
Ltd,

Coil Formers & Assemblies.
Supplied by:—E. T. Jung; G, & E, Rodd; R. C. §. Radio
Pty. Ltd; Victorlite Pty. Lad.; W, J. Manufacturing Co.
Pty. Ltd.

Condensers, fixed.
Supplied by:—A'sinn Engineering Equipment Co, Pty Lid.;
Ducon Condensers Pty. Litd.; H. Hecht & Co.; W. J. Me-
Lellan & Co.: Simplex Products Pty. Lid.: Tecnico Ltd

Condensers, variable.
Supplled by:—Dempgey & Co. Pty Ltd; Servex Electrical
Co, Pty. Ltd.; Amalgamnated Wireless (A'sin) Ltd.: Strom-
herg-Carlson (A'sin) Pty. Ltd.; Radlo Corporation Pty. Litd

Control Apparatus.
Supplied by:—Breville Radio Pty, Ltd.; Bryant & Hunter;
Clyde, Wilson-Held Pty. Ltd.; H. A. Chivers; Cammings
& Wilson; Electric Control & Engineering Co. Ltd.; Electri-
enl Plant Manufacturers Pty. Ltd,: Godfrey Pty. Litd.;
Servex Eleetrical Co. Pty, Ltd.; A. P. Sutherland: Wilco
Products Ltd.

Crystals, Quartz, & Accessories,
Supplied by:—Amalgamnted Wireless (A'sin) Py, Lid.;
Australian General Eleetrle Pty. Lid.: Bryant & Hunter:
Electronle Industries Ltd.; Lawrence & Hunson Pty Lad, .
Quartz Crystal Labs; Radlo Corporation I'ty. Ltd.

D
Pepth Sounding Egquipment.

Supplied by:—Tangeo Elocirie Jug Co.

Dials & Tuning Controls.
Bupplied by:—Angus & Coote, Pre. Lud; Bryant & MHunter;
Clyde Wilson-Reld Pty. Litd | A, H., Enticott Pry. Ltd;
Servex Electrieal Co. I"'tv. Ll

Dynamos & Alternators.
Supplied by:—Durst Motors. F, W. Davey & (‘o. Pty. Lad;
English Electric Co. Lid.: MeColl Hlectele Works "y, Lad g
Standard Waygood Ltd.; Thorne & Deane Py, Ll

E

Electric Motors.
Supplled by:—Durst Motors; . 85 Calder Pty Lid.; MeColl
Electric Works Pty, Litd.

Electrical Accessories.
Supplied by:—Alpha Engineering Co. Pty. Lid; Alan S,
Crook Electrical Co, Pty. Lt Willaun Adamse & Coo b
Wilium Begg & Sons: Wm. Blogg: Elektron Products Co.;
No¥es Bros. Ltd.; Newton. McobLaren Lud: Roadic Wholes
salers Ltd.; C. W. Winterbotham,

Electrical Equipment,

Supplied by:—Australian General Electrie Pry. Lud; A B
Ackland; Britlsh General Elictrie Co. Ltd.; H. K. Dreluut
Pry. Litd.; F. L. Cooke & Willlams Iy, Ltd.: Hodson &
Ganlt Pty. lad: B Johnston: English Blectrie o, Lid.:
Electric Control & Engineoring Co, Lid.: Greenmore Pros
ducts FPty, Ltd.; Servex Electrical Co. Pry, Ltd.; Lawrence
& Hanson Pry. Ltd.; E. A, Machin & Co. Pty, Lt A, G,
Naunton; Nilsen Crome Pty. Ltd.. A, F. Skelly & Co. Py,
Ltd.: Siemens (Aust.) Pty. Ltd.: R Schick: Teenico Lul:
Westinghousa-Rosebery Py, Lid,

Electrical Installations.
Supplied by:—L. G. Burley; Bush & Company: F L
Cooke & Willlams ¥y, Ltd.; H. J. Welmer,

Electroplating.
Supplied by:—Anchor Electroplating Works: Burrows Dlat-
ing; Edson Plating Co, Pty, Lid.; Holder, Stroud Pty. Ltd.;
Modern Piating Works; Plated Products: Repnown Plate
Co, Pty. Tad; W. R. Speakman & Son: Wallis & Smythe
Pty. Ltd.; Walsh Bros.

Engraving & Etching.
Suppllied by:—Adverts Pty. Lid.; Apex Engravers Pty, Lid.;
Angus & Coote Pty. Ltd.; Wm. Bedford Pty, Lid.; Cru-
sader Plate Co. Pry. Lad.; A. H. Enticott Pty. Ltd.; Her-
schell's Pty, Ltd.; H, C, Horton; Morris Pry., Lad.; . G,
Roeszler & Son; Ross, Maclean & Co.; E. H. Stewart.

G

Gaskets.
Supplied by:—Gardiner Gasket Manufacturing Co,; Felt &
Textiles of Aust. Litd,

Gaseous Arrestors & Indicators.
Supplied by:—New Alr Pty. Lad.

Gear Cutting.
Supplied by:—Alpha Engineering Co. Pty. Lid.: Coole &
Jorgensen Ltd.; Davies, Shephard (Sydney) Pty, Litd.

Generating Sets,

Supplied by:;—Challenge Electrie Co.; Durst Motors; F. W.
Davey & Co. Pty. Ltd.; English Electric Co. Ltd.; Electrie
Control & Engineering Co, Ltd.; Electric Construction Co.
of Aust, Limited: F. B, Gilbert; R. H., Hoyle; Hodson &
Gault Pty. Lid.; Johns & Waygood Ltd.; K. L. Engines &
Tractors Pty. Ltd.: Mnchining & Electrical Co.: Overseas
Hisctrle Distributors; Donnell & Grifin Pty. Ltd.:
Queensbridge Motors & Englneering Py, Ltd.: Rurul
Lighting Co.; Standurd-Waygood Ltd.; D, ¥, Skelly & Co.
Pty. Ltd.; Services Elevalor & Electric Co. Pty., Lad.:
Toowoomba Foundry Ltd; Westinghouse-Rosehery Pty.
Ltd.; Waygood Otls (Aust.) Pty. Ltd,

Glass & Glass Working.
Supplied by:-<J. . Goodwip & ‘o Iy, Lul: 1 1.
Knightly; F. G, O'Brien Pty. Lud



H

Hardware.

Supplied by:—8. Cooke Pty. Lid.; Carr Fastener Co. of
Aust, Pty. Ltd.; Dobble Dico Meter Co, Litd,; J, Danks Lt
Eyelots Pty. Ltd.; Eyelets & Metal Products Py, Ltd.;
Falrway Scales & Tube Co.; (i, Goudy; . M. Hull; J. J.
Hoolle & Co.; Leggett's Produets Py, Ltd.; MePherson's
Pty., Ltd.; Thos. McPherson & Son; Nettlefolds Py, Lad
Paul & Gray Pty. Ltd.; B, i, Sewell Py, Ltd.; SBeruttons
My. ltd.; Bennie Teare Pty. Ltd.: Thox Warburton Piy.
Lad.; J. While & Son Pty, Lid.

Headphones.
Supplied by :—EMMCO; Standard Telephones & Cables Pty
Ltd.; Syme-ESM Pty. Ltd.

Heating Appliances.
Langco Electrie Jug Co.

Instruments, Mechanical.
Supplied by:—J. W. Hundley Ity, Ltd,, E I’ Keogh, P
J. King Pry. Ltd,; G, & K. Rodd.

Insulating Materials.

Supplied by:—British Xylenite (Aust.) Pry. Lad. W, H,
Brewer Pry. Ltd. Crown Crystal Cluss Co, Lud, Dmperial
Chemieal Industries of Aust, & N.Z Lid.; Gladwell &
Rarlow Ltd.: B. E Jeffries & Co. Py, Ltd : Kasters Pre-
miler Pottery: Liberty Plastie Products Pty, Ltd Miea &
Insulating Supplles Cop B, O, Mengles Eleetrieal Pty Lid
Moulded Products (A'sin) Ltd; Nilerom Poreelnins (Aust.)
Py, Ltd; O, H. Brien My, Ltd ; Sun Electrie Co. Py,
Lid.; Shell Co. of Aust. Lid.: Southern Cross Porcelain o,
Trol Injection Moulding= Pty. Ltd Victorlite Pty. Litd.;
Vacuum Ol Co. Ltd.

Insulating Varnishes,
Supplied by:—Australinn Genernl Electric Py, Ltd; Lewis
Berger & Sons: Duco-Dulux Pty. Lid.: A. C. Hatrick Piy.
Lad,; Lusterold Lacguers; Miea & Insulating Supplies Co,
Sherwin Willlams Co. (Aust.) Pty, Lad.; Sterling Varnish
Co.; Taubmans Pty. Ltd.

Insulators, Aerial & Line.
Bupplied hy:—=Crown  Crystal Glass Coo Lid, Bee  also
“Ceramic Insulntors & Mouldings "

Iron-Dust Cores.
Supplied by Ferrocart Pty, Ltd.; Kingsley Radio Pry. Lid.

L
Lacquers,

Supplied by:—Lewis DBerger & Sons; Lusterold Lacguers;
Mica & Insulating Supplies Co.: Sherwin Wiliam Co. (Aust.)
Pty, Ltd.; Sterling Varnlsh o, Taubmans Pty. Ltd

Lamps & Lighting.

Supplied by:—~Wm. Hlogg: Servex Electrienl Pty. Lid.: A.
F. SButherland.

Lubricants.
Supplied by:—Paykel Bros. (Aust) Pty. Ltd; Shell Co. of
Aust, Ltd.; Vacuum Ol Co. Lad.

Line Equipment & Accessories.

Supplied by:—E. M. Ashwin: British General Electric Co.
Ltd.; W. Beveridge; . R, Caslake; I W, Radlo Co. Pty.
Ltd.; Eclipse Radlo Pty., Ltd.; Elektran Products  Co.l
Johnston & Philllps Ltd.; ¢, B, Kennett;: Lindherg, Foster
& Co.i McPherson's Piy. Lul: Michaelis, Hullensteln;
Quality Castings Pry. Lid.; Richards Industries Ltd.;
Stromberg-Carlson (A'sin) Pty. Lad; Transmission BEqulp-
ment Pty, Ltd.

Loudspeakers.
Supplied by:—Amplon (Aust) Pty. Ltd; Rola (Aust) Pty
Ltd ;. Steanc's Sound Systems=

— Apparatus, Materials and Services ——

Machine Tools.
Supplied by —J, Blackwood & Son; Demco Machinery Co,
Pty. Ltd.. J, Danks Ltd; Fagle & (lobe Steel; Benme
Tears Pty. Lid.; Thox. Warburten Fty, Lid; . Wright &
Co, Pty. Lad.

Machining & Metal Parts,

Supplied by:—Wm. Begg & Sons; Bluxland & Rae Piy,
Ltd.; Burns, Clarke & Doctor; 8 Cooke Pty. Lid: Coote &
Jorgensen Lt Casper Provision Engineoring Pty, Lid.;
W. A. Deutsher Pty. Lid: Dane, Taylor & Co. Py, Lad.
Davies, Shephard (Sydney) "ty Lad., Garpctt & Davidson
Iy, Lad.; D. M, Hull, Repetition Enginvering Co, "ty
Ltd.; Ross-Smith & (o, My, Ltd: United Engineering &
Malleable Co. Pty. Ladi: B M. Haworth; I A Henderson
& Co.; Jones, Groum & Co., MePherson's Pty, Ltd . Mitchell
& Co. 1y, Lud,. W. . Pickrell Pty. Ltd,

Magnets & Magnetic Devices.
Supplied bLy:—Quality  Custings  Pty.  Lid.: Kol LAuNL)
Py, Lud

Magnet Winding Wires.
Bupplied by:—A. F. Bambach; Johnston & Fhillips  Latd.:
Liverpool Electric Calile Co, Lad.; 0. B O Briens I'ty. Lad,;
Rolis (Aust.) 1ty. Lid.

Measuring Instruments.
Suppllied  byi—Alwin 8. Crwk  Eleetrleal  Co, iy, Ll
EMMCO;, Master Instrument Co,; Paton  Electrical My
Ltd.; Radio Hquipment Pty. Lad.: Slemens  (Aust.) Py
Ltd.; G, H. SBample & Son; A, J. Slmpson; Transmission
Products Pty. Ltd.; Warburton Frankl Piy. 1ad.; A. J,
Willlam, Eloctrical Instruments

Metal Frames.
Supplied by:—Bruce Small Pty, Lud: E T, Brown Ll ;
C. R Caslake: D, F, Cowan; Chubb's Australlan Co, Litd,
I Flood Pty, Ltd.: T. W. Futcher & Bom Pry. Ltd.: Gen-
eral Accessories I'ty, Ltd.; Harringtons Py, Ltd; Sydney
Ornamental  Steel Co.  Pry, Ltd.; Tubeeraft Engineer-
Ing Co.; Wormald Bros, Pty, Ltd.; A. M, Wall,

Metal Pressings.
Supplied by:—Arcadiun Radio Pty. Lid.. Hrownbill Steel
Equipt. Co.; Huarrison Metal Pressing (%, 1"y, Ltd.; Metals
& Cellulolds Py, Ltd.; A, Wilton & Sons (Ses also "Shoet
Motal Waork,")

Metal Spraying.

Supplled  by:—Mellozing Pty. Ltd.; Metal Coualings Py,
Ltd,; Metalsprayers Pty, Lid.
Meters.

Bupplivd by:—Master Instrument Co.; Paton Electrical My,
Litd.; Precise Electrical Instrument Co. Litd. Radlo Egulpment
Pty, 1ad.; Slemens (Aust.) Pty, Ltd.: O, H. Sample & Son;
AL J. Simpson: Telephone & Electeles) Industrivs Fty. Ltd.:
Victorlun Meter Labw.; Vane Electrical Tnst. Co. Py, Lta.;
Warburton Franki Pty. Lid: A D Willlnm, Electrival
Instruments.

Microphones.
Supplied by —Commonwealih  Atreraft Corporation; Dom-
inlon Radlo; McKenzie & Hollund (Aust ) Pty. Ltd,; Rola
(Aust.) Py, Lid.; Steane's Sound Systems

Mine Detectlors.
Supplied by:—Nreville Hadio Py, Lid,

Morse Keys.
Bupplled by:—Gerard Industries 1id,

Motor-Generator Brushes,
Supplied by —Morgan Crucible Co. (Aust.) "y, Ld,; Fred
L. Yott Fry. Ltd,

Motor-Generators,
Supplied  by:—Alrzone (1931) Litd.: Durst Motors: ¥, w.

Davey & Co. Pty. Lad.: Bleon Pry, 1ad,: Services Elevator
& Electrio Ca. Py, Lad,




Honour Roll of Industry ——

N

Name Plates.
Supplied by:—Adverts Py, Ltd! Apex Engineering Co.;
Angux & Coote Pty, Ltd.; Hritish Xylonite (Aust) I'ty,
Ltd.: Crusader Plate Co, Py, Lud: A, H. Enticott Pty.
Ltd,: A, E. Patrick Ltd., Raynor's Pty, Ltd. E. H, Stewart.

P

Paints & Varnishes.
Supplied by:—Australian General Eleetrie Pty, Lad.] Brit-
lsh-Australlan  Lead Mfrs, Lud.: Lewls Berger & Sons;
Brolite Pty. Lid.: Duco-Dulux Py, Ltd: A, ¢ Hatrick Pty
Ltd.; Lusteroid Lacquers: Mica & Insulating Supplies Co,;
Sherwin, Willlnms Co, (Aust) Pty. Lid: Sterling Varnish
Co.: Taubmans Pty Litd.

Plastic Mouldings.
Supplied by:—Walter Barr Pty. Ltd: H. H. Chalmers;
Commonwenlth  Moulding Py, latd., 1. Carr Pty. L
Casper Precision Engineering Py, Lud: H. Dalton & (o
Libwrty Plastic Produets Pty, Lbd.; Moldex Co.; Moulded
Products (A'slay Tad : Nally Lid: Products Pry. L
uality Mouldings Pty. Ltd.: ROCE Radie Pty. lad.
Southern Cross Porcelanin Co.; E. W, Tilley: Trol Injection
Mouldings Pty, Lid.; Union Mouldings Pty. Lid.: Victor-
lite PLy, Lad.

Plugs & Sockets.
Supplied by:=H. B Chalmers: International Radio Co. Py,
Ltd.; Gramophone Co, Ltd.: Gernrd Industries Lid.; Repeti-
ton Engineering Co. Py, Ltd.: Telephone & Eleetrical
Industries Fty. Lad

Phono Pickups.
Supplied bLy:—Australinn Sound Systems: Brosdeast He-
cording Supplies,

Phono Turniables.
Supplied by —Browdeast Recording  Supplies,

Photo-Cell Chronometers,
Supplied by:—A. G. Healing Ltd,

Power Supply Units.
Supplied by ;—Amalgnmiated Wireless (A'sin) Ltd.; Alrzone
(1931 Ltd.; Bland Radio Ltd.: F. W, Davey & Co. Py,
Lid: Eleon Py, Ltd.: EMMOCO: Radlo Corporation Pty
Ltd ; Transmission Products Pty. Lid.

Radar Accessories.
Supplied by:—Amalgamited Wireless (A'siay Ltd A, W,
Valve o Pty Lid; AAW.A. Teleon: Breville Radio I'ty.
Ltd.: Chubly's Australlan Co. Ltd; The Gramophone o
Ltd.; A. . Healing Ltd.; Kingsley Radio Pty. Lid: Kries-
ler (A'sia) Pry. Ltd.: Radio Corporation Pty. Lt Stand-
ard Telephones & Cables Pty L.

Radar Components.
Supplied by:—Amalgamited Wireloss (A'sia) Ltd.. Casper
Precision Engineering Pry. Lid., i & Buanting Py, Lad,,
Ducon Condepser Py, Ltd: The Gramophone oo Lid.
Hileo Transformers Py, Lid.: Mounlded Produets (A'sion)
Ltd,; New-Alr Py, Ltd.: Nilerom Porcelning (Aust.) Py,
Ltd.: Radio Corporation Pty. Ltd.; Standard Telephones &
Cableg Pty, Ltd; Swales & Swann: Simplex Prodoets Py,
Ltd; 6. H. Sample & Son; Transmission Products Py,
Ltd.; Teenico Ltd,

Radar Equipment.
Supplied by:—Alrzone (1981} Ltd.: Amalgamated Wireless
(A'sin) Ltd; BEclipse Radio Pry, Ltd. Gramophone o,
Ltd,; A. G. Healing Pty. Ltd.: Kriesler (A'sln) Pry. Lul:
Standard Telephones & Cables Pty. Lid.: Thom & Smith
Pty. Ltd.

Radar Reflectors & Targets.
Supplied by:—Wn. Bedford Pty. Td4d. Morris & Walker
Pty. Ltd; Frederick Rose Ltd.; 8. G. Ungley.

Radio Accessories.
Supplied by:—Alrzone (1931) Ltd.; Amalgamated Wireless
(A'sia) Ltd.; 1 M. Ashwin: Arcadian Radio Pty. Ltd.;
Australian Sound Systems; Aegis Mfg, Co, Py, Ltd; Wm.
Bedford Pty, Lid.; Bland Radio Ltd.; R. 8. Clider Py,
Ltd,; Crammond Radlo; H, B, Chalmers; H, A. Chivers:
Iarst Motors; F. W. Davey & Co. Py, Ltd; EMMCO;
Eleon Pty. Ltd.; Electronle Industries Ltd.: The Gramo-
phone Co, Latd,; Gerard Industrios Luds James & Vauting
Kingsley Radio Pty. Ltd; Leggett's Produocts Pry, Lid.;
Lindberg., Foster & Co.; Lorimier ontacts 'ty Ltd,;
Lawrence & Hanson Py, Lid.; Manufacturers Special Pro-
duets Pty, Ltd.; MeColl Electrle Works Pty, Ltd.; Mackay
Silentrube Products Pry. Ltd.; Musle Masters Radio Co.;
Natlonal Radio Corp. Ltd.; Newton McoLaren Ltd.: Philips
Electrical Industries of Aust. Pry. Ltd.; Quartz Crystal
Laboratories; G, & E., Rodd; Radio Corporation Pty. Litd.;
Rola (Aust.) Puy. Ltd.; Servex Electrieal Co, Pty. Ltd,;
Stromboerg-Carlson (A'sind 1'ty, Ltd.; Standard Telephones
& Cables Pty. Lid.: Steane's Sound Systems: Thom &
Smith Pty, Ltd; Tecnlco Lad.; 8. G. Ungley; Victorlite
Pty. Ltd.; Veleo Sound Systems Pty, Lud,: Zenith Radio Co,

Radio Components.

Supplled by:—Afrzone (1931 Ltd.: Amalgamated Wireless
Pty, Ltd.; E, M. Ashwin: A, 8 Radlo Parts; Aegis Manu-
facturing Co. I'ty, Lul: Bloch & Gerber Ltd.; ﬁl‘)‘unl &
Hunter; Clyde Wilskon-Reld Iny, Lid.; Duecon Condenser
Ltd.: Display & Radio Py, Ltd.: Ferrocart Pty Ltd.;
Haolgh & Russell, Hilco Trapsformers Py, Ltd.; Interna-
tionikl Radlo Co. P'ty. Ltd.: Kingsley Radio Pty Ltd.;
Kriesler (A'sia) Py, Litd,. Kenny Charlesworth Rubber
Co. Pty. Ltd.; A. B. Levee: Lilley Bros.: W. J. Mills Mfg.
Co,; Manufacturers Specinl Products  Pty, Lid.; Moulded
Products (A'sin) Ltd.; McKenzie & Holland (Aust) Pty
Litd.; W. J. McLellan & Co.; Master Instrument Co.; Mor-
gan Crucible Co. (Aust.) Pty. Ltd.; New Alr Piy. Litd.:
Nilerom Porcelains (Aust) Piy. Lid; National Radis Corp.
Ltd.; Ormiston Rubber Co, Pty Lid.; Philips Electrical In-
dustries of Aust. Piy. Lud.: Radio Wholesalers: Radix
Power Supplies Lud.; Radio Corporntion Pty. Ltd,; Repeti-
tion Engineering Co. Pty. Lad.; Standard Telephones &
Cables Pty, Ltd.; Sun Electric Co, Pty. Ltd.: Swales &
Swann: Simplex Products Pty, Lud: G, H, Sumple & Son;
Transmission Products Pty. Ltd.; Tecnico Lid.

Radio Receivers.

Supplied by:—Amalgamuted Wireless (Aust.) Ltd.; Aus-
tralian Sound Systems: Breville Radio Pty. Lad.; Eclipse
Radio Pty. Ltd.: Edgar V. Hudson Pity. Litd.; Kingsley
Radio Pty. Lid.: Kriesler (A'sia) Ply. Ltd.: Philips Elee-
trical Industries of Aust. ty. Ltd.; Radlo Corporation Pry.
Ltd.: Stromberg-Carlson (A'sia) Pry. Ltd.: Standard Tele-
phones & Cables Pty. Ltd.. Steane's Sound Svsteme: Thom
& Smith Pty. Ltd: A . Traeger: Veleo Sound Systems
Pty. Litd.

Radiosonde.
Supplied by :—Eclipse Radio Pry, 1ad,

Radio Transmitters.
Supplied by:—Amalgamated Wireless (A'sin)  Lid.. Bre-
ville Radio Pty. Ltd.; Colville Wireless Equipment Co, Pty.
Lad.; Eclipse Radio Pty. Lid,; Kriesler (A'sin) Py, Lt ;
Philips Blectrical Industries of Aust, Pty. Lid.; Radio Cor-
poration Pty., Lid.: Standard Telephone & Cables Py, Lad.;
Thom & Smith Piy. Ltd.: A, H. Tracger: Zenith Radio Mo,

Rectifier Units.
Supplied bhy:—Amplion tAust) Py, Lid.: EMMOO; Me-
Kenzie & Holland (Aust) Pty. Ltd: Standord Telephones
& Cables Pty, Lul,

Relays & Contacts.

Supplied by:—Automatic Electric Telephones  Lad. God-
frey Iy, 144 Hawke & Farrell; Lorimier Contacts Py,
Lid.; A. B. Levee; E. A. Machin & Co, Pty. Ltd.; New Alr
Pty. Ltd.;: R. W. Reynolds Pty. Ltd.; Standard Telephones
& Cables Piy. Ltd.; Security Electric & Mfg. Co. Pty. Lad.;
Telephone & Electrical Industries Pty. Ltd,; W, J. Sanders
Pry. Ld.



Remote Control Units (Radio).
Supplied by —Amalgamated Wireless (A'sin) Ltd| Lind-
berg Foster & Co.; Natlonal Radio Corp. Ltd.: Philips Elec-
trical Industries of Aust. Pry. Ltd; Radio Corporantion Pty.
Ltd.

Resistors, Composition.
Supplied by:—Australnsian Engineering Equipment Co. Pry.
Ltd.; Ducon Condenser Py, Ltd; W, J, Melellun & Co.;
Halgh £ Russell: W. 0. Mills Mfg. Co.; Morgsn Crucible
Co, (Aust.) Py, Ltd,; H. Hecht & Co,

Resistors, Variable.
Supplled by :—Aerostal Co. of Australln; W, J, MelLellan &
Co: Ferrocart 'ty Ltd: Transmisslon Products Py, Ltd,;
Teenioco Lid

Resistors, Wirewound.
Supplied by —Deutsoher-Halgh Reslstancs Pty, Lad.; W,
J. Mekbellnn & Co.; W, 3 Mills M. Cog Halgh & Russell;
Kriesler (A'sin) Iy, Lul

Rope & Cordage.

Supplied by:—Downs & Sons Py, Ltd,

Rubber Stamps.
Supplied by:—H. (*. Horton; . (i. Roesgler & Son,

Rubber Mouldings.
Rupplled by :—Advanx Tyre & Rubber Co. Py, Ltd.; Dun-
lop Rubber Co, (Aust.) Pty. Ltd; Kenny Charlesworth
Rubber Co. Pty, Ltd.. Ormiston Rubber Co. Pty. Lad.

S

Searchlight Projectors & Signalling Lamps.
Supplied by:—Alnn 8. Crook Electricnl Co, Pty. Ltd,; Amal-
wnmated Wireless (A'sia) Lid,; A, G, Heallng Ltd.: Langceo
Electric Jug Co.; Rayeophone Pry. Ltd.; Servex Electrical
Co. Pty. Ltd.; Standard Waygood Litd.

Sheet Metal Works.

Supplied by;—E, T. Brown Ltd.; Currie & Richards Pty
Lud; T. W. Futcher & Son Pty. lLtd.; Ferro-Enamels
fAust.) Pty, Ltd; General Mfg, & Distributing Co.; Griggs
& Sonm; Galllers & Klaer Pty, Ltd.; Holder, Stroud Pty
Ltd,; Hicks, Nolan & White: Kelso Trading Supply Pty
L Mitchell & Co, Pty. Ltd; Victor Sheet Metal oo
8 G. Ungley; A, Walton & Sons,

Sleeves, Self Soldering.
Suppliesd by :—Bryant & May Ltd,

Sound-Film Projectors.
Supplied by :—Raveophons Pty, Lid.

Steel, Structural & Stainless.
Supplied by:—Armes (Aust) Pty. Lid; Engle & Globe
Hteel: Galllers & Klner Pty. Lad.; Q. Goudy;: John Laysaght
(Australin) Pty. Ltd.; .. H. Martin Pty. Lid.

Steel, Transformer,
Supplled by:—Armco (Aust.) Pty, Ltd

Switches & Switch Gear (Electrical).
Supplied  by:—Electric Construction Co. of Aust, Lid.:
Lorimler Contacts Ply. Lul; Lawrence & Hanson Pty.
Lud.; G, & E. Rodd: Security Electric & Mfg. Co. Pty. Ltd.;
Scanlon Electrle Co. My Ltd ; Wikko Products Pty. Lid

)

Telephone Components.
Supplied by:—British Genernl Electric Co, Ltd.; H. E. Bre-
haut Pty, Ltd.; Gerurd Industries Ltd.; Kriesler {A'sin)
Pry. Ltd,; Standard Telephones & Cables Fty. Lid.; Strom-
berg-Carlson (A'sin) Pty, Ltd.

Telephone Equipment,

Buppll'qd by:—Automatic Rlestric Telephones Ltd.: British
Genernl Electric Co. Ltd.; Kriesler (A/sig) Py, lad.;
Stromberg~-Carlson (A'sin) Pty., Ltd.: Standard Telophones
& Cables Pty., Lid.; Transmission Equipment Pty, L.
Telephone & Electrical Industries Pty, Ltd: Transmission
Products Pty. Lid.; Eclipse Radio Pty, TAd: D. W. Radio
Co. Pty. Ltd,

——— Apparatus, Materials and Services ——

Telephone Switchboards.
Supplied by:—MeKenzle & Holland (Aust) Py, Lul;
Stromberg-Carlson (A'sia) PPty. Lid.; Standard Telephones
& Cables Pry. Ltd

Terminals,

Supplied by:—Repetition Engineering Co. Py Lad

Test Equipment.
Supplied by —J one (1931) Lad.; Aegis Mfg, Co Pty
Ltd., Amalgamited Wireless (A'sia) Lid;, A, ¥ Radio
Parts; Wm. Bedford Piy. lad.; Breville Radio Pty. ltd.;
The Gramophone Co. Lid.: A, G Healing Lid; Kingsley
Radio Pty, Ltd; Master Instrument Co.; Precise Electrical
Instrument Co. Pty., Lid,; Radic Corporation Py, Lul;
Hiemens (Aust. ) Pry. Ltd: A J Simpson: 8 H Sample &
Son; Veleo Sound Systi™s Pty Lid: Vietorlan Meter
Labs,; Vane Electrienl Iijt. Co. Pty. Ltd; Warburton
Franki Pty. Lid, A. J. Willlam, Electrical Instruments,

Tool & Die Makers.
Supplied by:—'. A. Cooper; Thos (1. Henderson: R M,
Haworth.

Transformers, Audio.
Supplied by :—(IY & Bunting Pty. Ltd ; Display & Hadio
Pry. Lid.; Endurance Electrie Co.; Ferguson's Radlo; Radix
Power Supplies Ltd,; Swales & Swann; Transmission Pro-
ducts Pty. Ltd,; Thbury & Lewis My, Ltd; Hileo Trans-
formers Pty, Ltd,

Transformers, Power,

Supplied by :—ClIf & Bunting Pry. Ltd.; Displuy & Hadio
Py, Ltd.; Endurance Electric Co.; Electrical Plant Mfrs,
Pry. Ltd.; Ferguson's Radio, Hilco Transformers Pty. Lid.,
. A. Henderson & Co.; Kndix Power Supplies Ltd.; Swales
& Swann; Transmission Producets Py, Ltd.;, Tilbury &
Lewin Pty. Ltd.; Transformer Mfg, Co. Pty, Lid.; Wilson
Electrical Transformer Co, Pty, Ltd,

Tuning Dials.

Angus & Coote ’ty. Lid.; Bryant & Hunter; . & E. Rodd,

v

Valves, Radar.
Supplied hy:=—A. W. Valve Co, Py, Lid; Standord Tele-
phones & Cables Pry, Ltd

Valves, Receiving.
Supplied by:—A., W. Valve Co. Pty. Lud.; Phillps Electricnl
Industries of Australin Pty. Ltd,; Standard Telephones &
Cables Pty. Litd,

Yalves, Repeater.
Supplied by :—Standard Telephones & Cables Pry. Liud.

Valves, Transmitting.
Supplied by:—A. W. Valve Co. Piy. Ltd.; Standard Tele-
phones & Cables Pty. Lid.

Voltage Regulators,

Supplled by:—Johns & Waygood Lid.: Standard Waygood
Lid.; Teenleo Litd.

w

Wood & Woodworking,
Supplied by:—Bowen & FPomeroy Pty. Lid.; F. Dickin Pty.
Lid.; E L. Fitzgerald; H. Goage Pty, Lid.; Gainsborough
Furnlture Pty. Lid.; Hayman & Ellis; Peppys & Munnoch
Ltd.; W, G, Plekrell Pty, Litd.; Frederick Hose Ltd.; Smith
Brus. Py, Lul.; Stapleton & Lewils Pty. Lid.; W. J, Manu-
facturing Co. Pty. Litd.

X

X-Ray Equipment.
Supplled  by:—Phllips  Eloctrical  Industries Piy.  Lad;
Watson Vietor Ltd,
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The MAGNETIC ALLOY . . . that is complete
revolutionising LOUD SPEAKER Design

O fulfil the exacting needs of scientific warfare, Rola applied

discovery of British scientists to magnet manufacture and produce
a remarkable new alloy which virtually revolutionized the design ¢

certain service equipment, notably RADAR,

Now this new Anisotropic Alnico, so powerful that a magnet carrie
in the vest pocket can lift a hundredweight, comes to the radio indust|
in the form of lighter, more compact and more efficient loudspeaker
Very shortly, manufacturers will be releasing radio receivers with thes
new speakers which are destined to render gbsolete old type perma- er

magnet and electro dynamic speakers.

#* Limited supplies will shortly be available for the general
resale trade. Watch for further announcements of the

new Rola models using Anisotropic Alnico.
LOUD SPEAKERS

ROL with ANISOTROPIC ALNICO

ROLA CO. (AUST.) PTY. LTD., THE BOULEVARD, RICHMOND. VIC. 116 CLARENCE ST, SYDNEY

Radio & Electrical Retailer, May 2, 1946, Cover iv.






