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CHAPTER SEVEN

World War Il and Radar

I fewl sure M Witt would have sugpgested that the
fapilities of the Research Laboratories be used to
further the war effort. He was very proud mf’his
establishment and was always in the forefront of any new
develapment. Mr Witt ard his two Resistant Supervising
Ergineers, Eric (E.F.) Wright and Ted {E.J.) Stewart,

sccupied adjacent offices at the fromt of &5 Little

Collins Street, on the second flaor.

Ted Stewart was in charge of all radic work and Eric
was responsible for all other activities. Ted was small
im statuwre, with very failr and rather sparse hair, thivn-
rimmed s=pectacles and & quizzical smile. He was a very
legical thinker and could imnmediately appreciate the
thrust of a technical argument. fuietly efficiernt, he
was greatly respected by those who knew fim and 1 was
very impressed by his techrnical ability. Ted was the
driving force behind the desigr wark undertaker, by the

Laboratories for the armed services during the war.

In July 1940 Ted Stewart assigned me to experimental
work on radar in association with the Radiophysics
Labaratory of the Council for Scientific and Industrial
Research (CSIR), which was located in Sydney, together
with several cother engineers in cuw Laboratories - Do

MoDonald, Rleé McKenzie and Jock Campbell, a rather



Scotoh mixture! Initially I was vot told what "radar"
WAS. It was TP SECRET! I was givern a small electronic
chassis to test which contained several EFS0 miniature
vacuum tubes and was said to operate on a pulse fraguenty
af the order of 00 Mo/s. I was givern no clue to its
furction, but from the limited information available 1
was able to determine the basic privmciples of radar
range-finding and was then admitted to the area of TOR
SECRET iwformaticon on the use of radar by the defence

forces.

The newspapers and radios were full of shattering
rews about the Battle of Britain, which peaked ivn mid-
August with the destruction of 260 German and 130 British
aircraft in one week. It wag understoocd that radar
installaticns in BEritain were playing & majer part in the
detection of eneny aircraft and ships withim ramge of the

weaporns of deferce. 1 had a great deal to learr.

T was familiar with the principlas of the Western
Electric ARltimeter (fr&m a technical paper published in
Januvary 1939) and of an Omni-Directional Radic Beacon
described in a paper published in January 1940. Ry
adapfing these principles I conceived my own system of
vadio location, irnvolving the use of freq&ency—modulated
trarsmitters instead of pulse transmitters. My reason
for developing this idea was to avaid the difficulties
involved in comstructing pulse transmitters with pulses

af sufficiently short duration, ang larpe and extremely
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qﬁcuwate putent ianeters for range mneasuremnant s. In my
aroposed systemn, ranpe would have beern measured by &
calibrated beat-freguerncy cscillatory anﬂ bearing
measurenent reguired the provision of three trangmitting
agrial arrays placed in plan at the comners af a right-
arngled isosceles triangle having sides of the order of a

hundred yards or s

I made a rough laborateory set-up of the range
measuring porticn of my proposed system, wusing standard
items of lab eguwipment, which denonstrated to mny
satisfactior the principle of that portion of the system
for which I claimed originality. i thern set this concept
aside for future reference and concentrated on the
;mmediata proplems being tackled by the Radiophysics

Laboratary.

Az deferce preparations pathered momertum in
Australia, the Research Laboratories were asked to
undertake cther developmental jobs hesides radar, and
these activities were assigned to the groups under Eric
Wright. Evie had werked with M- Witt sivce the
Laboratories were first established. He was tall, and
very affable - kind hearted and considerate, with &
boyish sense of humaouwr. A dedicated protestant churchman
and lay-preacher, Eric had very rigid ideas about proper
human behaviour. He was a strict testataler, hating
s#rang languape and vulparity, and would never think of

entefiﬁé.arhctel bar or a picture theatre. 1t was said



he imposed the same restrictions on his family, and
sereened "seitable" films oan a home projector, rather
than allow them to attend a oinema. In other words, he

was a wowser — but & likeable one.

One of the early jobs undertakern by the Labs was the
ircorporation of a micraphone and headphones irside & gas
mask, to facilitate intercommunication between service
personnel under an enemy Has attack. Eric assigned this

job to Perc Killey, wha cccupied the desk next to mine.

pere produced a very efficient design and the
protatypes were to be teated at the Army establishment at
Buckapunyal. Eric was invited to atténd with Pere, who
gave me a detalled account af what happened on his

et urr.

The troops taking part in the demonstration wef@
lirmad up by a Sergeant, with gas masks at the ready.
Evriec moticed that the Bergeant had a regulation whistle
cvi a halter round his neck. Eric gave him & boayish nudge
arnd said jooularly -

"l say, can you tell me how you hlgw that whistle
when you have the gas mask o ? "

The Sergeant locked at Eric, thought Far a moment, and
said -
" uyau shave it up your arze and fart!®

Pecr Eric bBlushed crimson, and withdrew hurriedly.

]
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The Sergeant svidently realised he had made a faux
pas, or whatever might have beer his name for it, and
waited for an cpportunity to make amends.  When the
deponstration was completed satisfactorily he said to
Eric ~

"You gentlemer might like to joinm us in the mess.

We have some good whisky!"
Eric shied like a startled horse, and beat & hasty
retreat to the Laboratories, leaving Ferc to enjoy the

haspgitality of the frmy personmel.

fle the BRattle of Eritairn comtivued from August to
October 1940 it became obvicus to the German forces that
Eritain was not to bDe conguered by air attack, despite
the terrible destructicrn alrveady wrought. There had beern
much speculation about the peossibility of Japan ertering
the war on the side of Germany, berause of her
aspirations in the Facific area. It was essential fhat
Australia should direct all emergies to assist the war

effort. Everything else was irrelevant.

Since my arrival in Melbouwrne in June 1936 1 had
beer very active irn the Jumiors and Students Section et
the 1EA and in the Rostrum mavement — to both of which 1
had beer introduced by Torchy Themas. In Adelaide I had
peern Chairman of the J and 8§ Section of the IERA, and was
elected to the carwaqunding post in Melbourne in 1940,
The Navembér meating took the form of a smoke social, at

whiech I‘ga#e my first Melbourne conjuring performnance.

—
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Irn Ragstrum I had beern Secretary of No.4 Club in 1937 and
Fresident inm 1938. These activities I thoroughly

erjoyed, but the time had come for more sericus things.

I withdrew From active participaticrn in both the IEA
arnd Rastrum in 1941. Those things cowid wait ti1ll the

War Was Over.

Wark at the Laboratories was classed as & "reserved
cocupaticon”, but Rill Roswell left "for the duration® to
joir the Royal Australiarn Navy as an officer.  Don
Mebonald moved to the Radiophysics Divisier of the CSIR
in Sydney. The Research Laboratories Bulletin of
December 4th, 1940, stated -

“J,H.T Fisher is naow full time o the special work
foro the Division of Radiophysics. He is remairing
in Melbourme coordinating desigrn and marafacturing
facilities."

Jock Campbell was warking with the Rir Foroe mﬁ
"Aireraft to Surface Vessel! equipment (ABV) and the Labs
were also involved ivn 'Bun Laying”" (BL) radar systems.
With Ted Stewart I had discussicns with OBIR Radiophysics
persanmel — in particular Harald (HJ) Brown, wha later
headed the Long Range Weapons Egtablishment in Balisbury
in Scuth Australia, Joe (J.l.) Pawsay (who made his name

in the field of Radic Astroncmy) and Harry (H.C.0

Mirmett.

- My first major radar project was the Shore

Defence (ShD) Bystem known as CANo. 1. This was designed



for irstallatior at high Cocastal Artillery locationms to
pive early warning detection of approaching enemy
aireraft or ships. The cireuwit desipns for this were
develabed by the CSBIR Radiaephysics Laboratories, who
built & prototype. My respormsibility was to translate
this equipmewnt into a form suitable for guantity
marufacture, to have woarking drawinps prepared and to
arvange manufacture withinm the PME's Department. I was
assisted by two Lab engineers — Alec McocKernzie and Rass
Pitkethly arnd & team of draftesmern. Mariufacrt ure was
undertaken by the Postal Workshops ivn South Melbourne
under the controel of Bert (ACF.) Spratt, whe was later to
becoms the firvat Maraging Director of Australia Fost.
Inspection, imstallaticon and field trials were carried
aut by Rymy persormel. One of the critical development
tasks I had to undertake wazs the praduction desipgn of &
range-measuring poeterntiometer. Titde was a 40 stud
precision potenticometer having a pitch circle diamatéw of
G, with am auriliary geared potemtiaometer to bridge the
gap bhetween studs. Ir cornjunctiaon with & cathode ray
soreen display, this potenticneter was designed to
provide range measwensnt of radar targets Up to 40, 000
yards as indicated by assopiated dials. The

poatent iometer assembly was controlled by an aperataer from
a handwheesl, through a precisiorn gearbox designed by the
mecharnical engineering section of the New South Wales

Railways. Extremely fine tolerarces were reguired in the

manufacture of both the potentiometer and the gearbox.



Each 8hD system comprised four cubicles of
equipment, filled with several chassis which ccould be
salid out for mainternarnce service. These were made by the
Fostal Workshaops o auwr design, but the asscociated
agrials were made by cthers. My work ivvalved
considerable liaison with the Radiophysics Laboratories,
the Department of fAroy, the NBW Railways and varicus
martfacturers of components. I had to make freguewnt

trips to Bydwneay.,

These systens were installed at strategic locations
o the fustralian coast in several Btates, but the only
one I visited myself was abt North Head, in Sydney. The
gquipmnent performed satisfactorily, and I was then given
the respoansitility of desigrning a moedified versicnm for
use on corvette vessels of the Royal Australian Navy.
This imvelved viosits to the Garder Island Naval
Establishmernt iv Sydrney Harbour, where 1 encounteraed lan
Nicholsow, an old colleague of University days, in Naval
ur i Form. In the Naval eguipment, special steps had to be
takern to secure the removable umits agairnst accidental
damage wher the ship encceuntered very rough seas. We had
to salve a mumber of teething problems, such as become
evident only when a rew equipment goes into regular

Gervice.

Australian politics were suffering from the
.pressures af wnar. As & result of dissention within the

United Australia Party, Hob Menzies resiprned as Prime



Mirdster on August Z9th, 1941, and was replaced by Arihur
Fadden, who had besrn Federal Treasuwer. However, when
the Budget was presernted in Ootober his Goverrment was
defeated on a moticn by Johrn Curtiv, thern Leader of the
Oppositicon. Curtim_b@mam@ Prime Minister orn Dotober 7th,
1941, arnd retained his positicn throughout the war, until

his death im 1945,

Australia was abruptly brought face to face with the
realities of war with the fall of Pearl Harbouwr and
attacks on Singapore and Hong Kong. Qv the 7th of
December, 1941, 94 ships of the U.8. Navy archored at
Pearl Harbow: irn MHawail were attacked without warming by
360 Japarese aircoraft, comprising bombers with fighter |
@snert. Neither Japam ror the United States had until
thern beern party to the war, and there had beer: mo
declaratiern of war by sither counbry. In 90 minutes the
U, S. Pacific fleet was devastated. Five battleship§ ard
two destroyers were sunk, and ten other ships either sunk
ar severely damaged. 140 Americarn airoraft were
destroyed and 80 damaged. Over 000 Americans were

Rilled and mearly as many injwed.

fiv the same day, Japan bombed the British defence
establishments at Singapore arnd Momg Konmg. The
fAvatralian feeling of security engendered by the prezence
of U.B., naval forces in the Pacific, and by the Eritish

stronghold of Bingapore, vanished avernight. We real ised
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Britain declared war on Japarn rnext day, and Japan
persuaded Bermany to attack U.8. ships, wherever they
waere found. As Winston Churehill subsequently wrote in
"The Grand Allisnce", the third volupe of nis war history -

"The mastery of the FPacific had pa%éeﬁ into Japarnese

harnds, and the strategic balance of the world was

for the time being fundamentally changed.”

Dhack follaowed shock. On December 13th twae of
Britain’s capital ships, HME Prince of Wales and HME
Repulse, were sunk by Japanese atroraft of f the east
coast of Malaya anmg on February 13th, 1948, Singapore
surrendered to Japarnese forces pushing down From the
mairnland across the Straitts of Johore. In Jarary 1940
Australia had sent the First Division of the 8nd AIF ta
Palesting, to train before jeining the British forces in
Framoe; following the Pearl Harbour atfack iv Decemnbey
1941, sowme of these Australian forces were heing bwqughﬁ
home or the commandered Rueen Mary and Gueern Elizabeth
ships to defernd Australia — but they were wff-loaded at
Singapore to take part in its deferce, and were then
traped by the Japanese invasion, when 100,000 Britisgh and
Imperial troocps were taken prigoner, including wmere than

19, Q00 flustralians.

In the midst of al)l thig confusion and shook, we
passed the most wonderful domestic milestonme. On
December E9th, 1941, Phyll pave birth to a bgauwtiful baby

girl, Christive Ann, at the Meroy Haospital in East
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Melbauwrne. It was arn uncomfartable confirement, but they
ware both well. We had almoest given up hope of having &
Family -~ Phyll was rnow 30 — but this pave us & new

aoutlock aon life,.

At the begirwming of January, Ted Stewart informed me
that I was being piver the status of acting Divisional
Engineer orn the radar design work. This was a great
encouragement, ard meant a substantial increase in salary
- very acceptable with ocur increased family

responsibility.

Four days after the fall of Singapore, Darwirn was
raided twice by Japarese aircraft on February 19th - 7&
bombers with fighter escort in the first raid lasting 30
minutes, and £1 irn the second raid two hours later.
Twernty of cur aircraft were destroyed, 11 ships sunk, the
Post OfFice was bombed and valuable supplies lost. A1l
commurications were put cut of action and 43 people were
killed. The Sydney Morning Herald said "It was a blitz
of the most ferociocus kind®. News of the air raid was
received at Alice Springs by morse code, transmitted by a
makeshift cormection tao the live 8 miles scuth of Darwin
o the day of attack. The telecommunications
headquarters were re—-established at Larrimah, 116 miles

seuth of Darwin, as soon as possible.

Under the circumstarnces it is understarndable that o

'February.EOth John Curtin refused to agree to requests



Fram Wington Churehill and President Rouvsevelt, who asked
that an Australian division (thern en route home to
Australia fram the Middle East), should he diverted to

Furma to assist in its deferce against Japanese troops.

The situation is best illustrated by high level
commuriications quoted inm Winstorn Churechill’s fourth
valume of war higtory, "The Hinge of Fate” -

Fram Curtirn to Chureohill, &3 Jar, 42

dinpapore is a central fortress in the system of the
Empire and local defence ~ - -~  we understocd that
it was to he made impreghable, and irn any event it
was to be capable of holding out fur a prolonged
pericd until the arvival of the main fleet.”

But Sinmgapcore had fallern to the Japanese, who had
thar paralysed Darwirn

Charehill wrote:

"Foy the vemainder of this brief compaign Darwin
reasad to be of value as & bhasa, ”

Fiam Curtin $o Churehilly, 83 Feb A48
“We feel a primacy obligation te save Australia not
arly for itself, but to preserve it as a base for
the developmernt of the war against Japar. "

From Roosevelt to Cuwetin, 30 Feb a4
"1 assume you know now of ouwr determination to send,
iw mddition to all troops and forces now en route,
aricther force of over twenty—severn thousand mern to

fAustralia. This foroce will be fully equipped in
gvery respeot. "

Burma was lost to the Japarese, which made Pustralia

even more lmportant 88 a base in the Pacific area.
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In May 1942 a Japanese invasion force left Rabaul
with the abject of Eapturiﬁg FPort Moresby. They were
engaged by U.S. land and carrier based aircraft in the
Coral Sea, and lost so many aircraft, in a struggle
lasting four days, that they were forced to return to

Rabaul because of insufficient air—caver.

Or the night of May 3ist fouwr Japanese midget
submarines entered Sydney Harbour. They were sunk before
substantial damage was dore, but this was further

evidence of the growing threat to Australia from Japan.

The arvival of Americaw troops irv Australia met with
mixed feelings. They were greeted with opew arms by many
girls. Their pay was high,.cmmpared with the salaries of
aur owr mer, and they were gergrcus. Urder the cammand
=f the somewhat flamboyvant Seneral Daouglas MacArthuwe, who
came to Australia fraom the Philippines in March 194&;
they proceeded tc take what they needed — with disregard
for any red-tape encountered. An American officer
setting up an office in Melbourne found he had a room
with telephone wiring but nc telephone. He sent one of
his men down to the nearest public telephore cabirnet to
bring back the necessary instrument. It was guicker than

waiting for the PMG's Department to supply cre.

An fAmerican armoured vehicle, landed on the Fort
Melbourne wharf, drove through a locked security gate.

it was guicker than waiting for the key.
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The competition for female favours made the US
troops unpapular with the laocal boys, and the slogar "GO

HOME YANK" begarn to appesr chalked on bricok walls.

Howaver, they were here for a purpose which was
pratefully recogrised and they were gradually accepted as

camrades in arms, With a certaiv amount of give and take.

I had little ccrcagion to deal with the Americans
myself, and derived socme amusenent from their
umfamiliarity with our custems and ows unfamiliarity with

theire - including the guestiocn of accernis. We knwew the
Ameican accent From "talkies”, as scund films weve still

called, but Rustralisn speech was oftern like a foreign

larguage ta them.

With the threat of Japavese invazion in evewyoﬁe‘ﬁ
thoughts, the govervment begarn to enforce security
measwres at hong. A "brownecut "was introduced,
restricting exterrnal lighting to essential requirements
far traffic oenly, and people were asked to paint the
edpes of steps white, to make them safer in the event of
a complete hlack—out. Homes were reguired to cover their
wirdoess with black-out blinds at night-fall., We used
shests of "sisaleoraft', attached to wacder dowel rods at

tep and bottom.



The public were encouwraged te dig slit trenches in
theiyr back yards, o serve as air-raid shelters. I dug
ang hehind cur garage. It was about Eft wide ard 8ft
loang, and I struck some very heavy boulders which
reguired the help of my next-door neighbour 1o remoave.
Our home was buwilt on sandy soily and although it was
rigar the top of & Mill there was a good deal of seepage
thyvyough the sabseil.  When T had dug down to about 3 fE I
fourd that the bottom soom became water-logged after a
ghower of rain. Melbouwrme had very heavy rain when I was
away in Sydwey for ang of my freguent trips on radar
WerRe I returned home to find the trenmch full of water!
I gave up. I decided that iFf we had a raild we would

shelter undey the kitcherm table.

Ratioming of marny goodds was introduced. At fixed
irtervale sveryorme was icsued with a book of ok i
Covpons.  Buatter, milk, sugear; tea and many grqcmwy‘itemﬁ
cowld be purchased cnly on swvender of a specified
mumber of coupons. Clothing was rationed sindilarly.
Housewives had to make swe they had encugh coupens to

spe them through to the rnext issue.

A Home Buard was established, and we had to attend
lectures on air-~raid precautions and rudimerntary first-
aid - givern at church halls. Fortunately the ﬁiﬁuatimw
at home never deteriorated tao the stage where we had to

put these measuwres into practice.
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The Japangse flieet was based in the Carolines, and
from August 1942 a fierce battle had beern raging betweer
fimerican and Japarese forces for the possession of
Guadalcanal iw the Solomon Islands. The Japanese, foiled
{irn their attenpt to reach Port Morseby) by the bhatile of
the Coral Sea, had larnded troops on the rorth coast of
Nigw Buinea. By September 17th they had advanced to
withiv 38 miles of Port Moreshy via the KMokoda trail
acroess the 13, 000FL Owern Stanley Ranges, against fisros
resigtance by an Australian Diyisi&h in vivgin Jungle.

Im his Fifth volume of war history, "Closing The Rirng",
Chwrehill weate —

"the stubborm resistanmce of the evnemy, the physical

difficulties of the courntry, the ravages of disease,

and the absernce of communicaticns made the campaign
as arducus as any in history.”

The HKokoda trail campaign was to contimue fore two

WEGTY YRAITD.

Freofossor Marows Oliphant who graduated ivn scienoe
at Adelailde University iw 1983 had played a leading part
in the development of rader systems in England fraom 1338
to 1243, whan he mF#er@d his services to assist the
defence of fAustralia, He amcived in Melbourne at the end
of May amd had discussionms with the CSIR. He alsa
visited New Zealand. I had the pleasuwre of meeting him
at the University of Malbogrhe, which conferred aon him
the Depgree of Doctor of Science on Octoeber 18th, 194,

shortly before he returrned to England to take part in
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atomic research. Frofessar 0liphant was very
apmroachable. I discussed with him the work we had been
daing o radar and told him of the idea of using
frequercy modulaticr for radar signals, which I had
conceived in 1940. He said he would like to have
details. Reccocordingly, I wrote a complete description of
my proposed system, with diagrams and calculations. P
Witt arvranpged for this to be forwarded to the Frofessor
ire Landon through the CS5IR in Navember. However
Pfrafessor Oliphant did rnot reach England until the end of
February 1343, and soorn becawme invaolved in nuclear

research.

By mid Octaber 1342, my work on 8hD and the
analagous Navy radar egquipment was complete, and I was
asked to attend a discussion at the offices of the Chief
Military Adviser in Melbourrme with Majors Huey and
Elurnder. They told me that the Army required the
develaopment of a rnew Searchlight Control Radar system
(GLC) for ume with a 150cm searchlipght currently being
desigrned in Sydriey by Electric Corntral and Engineering
L.td. The radar egquipment was tco meet certain
requirements peculiar to the Pacific area of operations,
arid the Army desired that its techwmical development, as
well as its production design, should be carried out
whally by the PMG's Department in collaboration with the
Army Design Directorate. They wished the project to be
undertaken by the same group at the PMGE Research

L.aboratories that had worked on the ShD equipment. It



was arn exciting challernge, arnd T was glad to have the

apportunity to particpate.

The arrangement was Fformalised at & meating on
Oetober 24th, with Major Geweral Williams irn the ohais
and repraesertatives of the Army and the Miﬁistwy of
Munitiocwns., Mr Witt, Ted Stewart and I represented the
L.aborateries. It was apreed that the Laboratories should
undertake the work and that the Lab pgroup corncerned
should, in effect, Fuwctiom as arn armexe of the Army
Decign Directorate. Three protoctype equipments were to
be produced by the Laberatories and guantity production
of seme 300 wouwld thew be arranged by the Department of

Murnitiorns to drawings produced by the Labs.

Rufore the advent of radar, searchlights used by the
Artiliery in the deferce against wmight attacks by evemy
aireraft had been controelled by vizual mearns. "Spotters”
cr the ground, eguipped with birncoulars, would search the
sky for hostile airevaft, whilst searchlight beams swept
asystemnatically across the héavaws. The spotters had to
wor k. ome distamte from the searohlight, because
atmospheric glare in its vicinity made it imposmsible to
apaot %ﬁ»aiwcwafh ivr the beam. Twirn sound locators,
oporatirg like & steres sound system in reverse, wWere
used to detect the approach of airveraft and localise the
search. When an aircraft was 5spmtted", the spotter
directed the training of the searchlight beam uwpoern it by

verbal telephone imstructions to the searchlight orew,



whe thern attempted to follow it and keep it illuminated

Fore fighter ailroraft engagenegnt oor guranery.

Such visual coetral bhad sericous disadvantages. The
aireraft had first to come within visual rangey; and the
searchlight beam had to be switched or te enable
spotting. Natwrally, emnemy aiwcwaft would attempt to
avoid such beams. Cioug o fop made detecticon difficult
o dimpossible, and iderntification of a haostile aireorafi

was not always accwrate.

Th@ funetion of vadar B8LC systems waw Tiret to
detect approaching atroraft iv the dark, secondly o
fraiv the searehlight cn the aireraft and follow it (with
the beamwm still extinguished), thivdly to measure the
range of the aireraft oo that it ceuld be illucinated as
moor as it came withiv rarnge of the light beam, awnd
Fivally to identify friemdly ailrovaft fitted with
eguipnent capable of giving & characteristic response tao
intervrogating raday signals.  The most effective radar
Sl system would be mouwnted on the searchlight itself, s
that the light beam directicon when “"exposed” would
agtomatically ccincide with the direction of the

detecting radar bean.

At October 1948 there were three types of sadar SLE
equipment in use by the Allied Forces —~ one fmerican, one

English and one Australian. These were not considered



The American equipment was mourted separately from
ite assotiated searchlight amd reguired tws larsge trucks
for tranasport, in additiorn to a power gemnerator. It was

niet available to Australia, anyway.

The Emglish equipmernt was mounted on its projector,
but required twe 3 torn trucks for transport plus tradleee

for the projector arnd power generator.

The Australian equipment was merely a duplication of
pxneripental units produced at short notice by the C8IR
Radiaphyasics Laboratory, and mounted on a 20om peoioonbes,
Nt a time when no Englich systems were available, T4 of
thease sgquipmerts were being produced - but thelr radar
range was irnadeguate, tholr desige umsuitable Fore
quarntity producticn, and they had o be aperated on -~
ralised platform o provide adeguate graund clmawance‘for

the radar antermas.

The sirzes 90cm and 1S0cem refer to the diameters of

the reflectors behind the projector are lamps.

Norme of these esxisting equipments had been desigred
for tropical conditions or for tramsport by aifcraft. In
Australia there was a pressing reed for an SLE equipment
that could be Fflownto the islands novth of fAustralia, and

aperated under tropical conditions — with a performance



The high tempgratwe and hunmidity experienced iv the
tropios, especially in Jungle country, produced suaeh
vmpid_dmtwﬁiwwatiom im omormal electronic components, with
Furgal growth, that sueh equipment oftern had to be
discarded as completely uﬁwowkable alwmost as soon as it
was unpacked in jungle warfare operations. fluastralian
trooeps were being traimed for jJungle warfare, and they
needed eguipment which they could rely on in tropical
meneviee. Marnpower was at a premium, o it was desirable

to reduce the recessary slse of operating orews.

The gernemral specification givern toe us by the Aermy
reguired that the mew egulpoont waﬁ‘to he democuntable and
transpertable {(together with the associaled 135000
prodJector) om a single 3 ton motor bruch oy by cargo

atrarafit. fwd, compaorad with the ocwwvendt Eoaylish and

Aumtralian BLE equipments it was to have
]

The same operating fregdensy (s the VHE band)

Comamoyr agrial working tin liew of separate
tvarsnitting and receiving asrials?

Combined meter presevtation (in liew of separate
bearing and slevaticr presentatio)

Increased maxinum range (prefecably twice that of
existing egquipments)

Redured mivimun range (For tracking laow—flying
ailveraft)

ITmproved angular discerimination (to matech the narrow
1%50em light beam)

Improved ease of maintenance

Complegte tropic-proof desipgn

Operation by & smaller corew.

The practicability of same of these reguirements was

to be determined by the developmerntal work to be carried

cut. The requirements meant. that the urits of eguipment



would have to differ radically fram those in the existing
Erglish and Australian systens - which could anly be used
as a sowree of reference. We were to be glven free
aceests o gpecingn Evglish amdrmuﬁtwaliaﬁ existing units
and relevant data.  We were reguired to produce all
necesadity specifications FQ§ the new wiite whern designed,
ard to collaborate with the frmy inm test procedures and

field trials.

I wag givern the statusg of acting Rivisicnal BEnginser
in charge of the project, divectly responsible to Ted
Qtewart. My etaff was to comprize fowr anginegeers - Rogs
Balker and Charlie Rollanm on cbhrouwlt desigs and testing,
Rowms Mithethly and Perg Billey on production design
with an average of ftorn drafitemen and two girl fracers
Wnder the gereral supsrvision of Secticrmal Draftsman Rob
Curmingham. Ross and Charlie worbked iv o separate
laboratory with their test eqguipment, bubt the rest of ug
all ccocupied a very large room or bthe first Floor of the

Bud lding aovericoking Little Colliive Bireetl.

During the Ffirot few weshs of the pwuj@ét I attended
mome twenty confererces and meetirgs with fAroy arnd COIR
persovmel, and with manufactwrers of the existing
Australian BLE eguipmernt which was presernting problems v
mariufacture and in the field - egpeoially iv relation to
some component parts. The fArny provided a 98¢ om
prajectab fitted with A set of this eguipment, whith wasg

imstalled in the 8t Kilda Cricket Bround under seourity

~!



and used Ffor dmitial testing of the new wiits produced by
Rong Raker and Chevlie Rollawn.s  As this davmlapﬁewt war ke
praogyressed, approved units were translated intoe detail~
parv--gheat oarwfacturing drawings by Ress Fitkethly, Pere
Helley avd the drafting team. We all had to work ander
Qursliderable pressuwe, with cvertimeg extending to 10pm on
twe mights sach week. My awrn work Fllled most week

vitghtes and many weekernds.

farmy liadgors was provided ochiefly by Major Dick

{(Ru.d Yy Huey of the Chisef Military Advisers Roard, Major
Coates of the Engirecer in Chiefs Branch aﬁd.ManP Blundewr
of the Mowy Inspection Rramoh. We had disoussions on
pmanufact wing prablems with Rivcowe, Radio Corporation
el the Gramophorne Company - whase Chief Engilveer, John
Wdtorn, I was destived to deal wilth again soene 13 yvears
lTater. Whern the new eogadpment reachoed the testing stage
I had a great deal of carntact with Jodk Macgrath of Ythe

My Inspect lon Branch - a givilian like myself.

Bg they wers progpressively completed, the three new
protobype syotens were sssenbled in the Model Shaop of the
Labs wnder the supevvision of Bill MoKenzie as production
anginesr,. There were 17 separate e@lectromic and
gplectrical unite ivn gach system and many specilal
conponerts had te he developed iw collaboration with the
manufacturers nominated by #hﬁ Army Tor subseguernd
guantity production - especially in relation to trapic

praoafing reguirements.



Marshall Fordbam, e of ow senior draftsmen, was
sant to Sydney for eight weeks to work with Electric
Covtral and Dngineering Litd orm the design of Fittings to
maurt the SLC wmits and asvials oo the wew 1500m
searchlight projectors.  The fivest of theoeoe praj@;tarﬂ
wat delivered to the Ot Milda Cricket Ground at the end
of May 1943, and by the fﬁllawing Dotober a full set of
the wow porototype BLE amits had beern completed and
menanbed o it - Just 18 months after we conmernced waorlk on
the proeject.  The ather tws prototype sets were completed
ive November and Docembar.

Coampared with the garlier BEnglish and Australian BLO

wyobens we had made soooe radical changes.

Thie Fivat was b thoe aerial armeay. The aarlior
nyotens had one transmitbing yagi aerial and four
reeeiving aprialo. We wwed the same fows aevials for
toth brancmitting and receivirg. This had the of fect of
marrawing the transmitted radar beam and ivnoreacsing the
pffective range, but it mecessitated the intvoduction of
a Trarmsmit/Receive switohing unit to prevent damage to
the Receiver ciroull by the powerful trarnsmitier pulses,
and to aveld loss of song of the weak pulses received

hack (after radar reflectior) iwm the trarmsmitter civeuit

The effective range was also improved by the



circuit, using a rewly available "grounded-mrid" tricde

tube.

Evert with four aerials, the angle of dispersion of
the radar beam is wide compared with the light beam of
the searchlight. To offset this, S5LC systems emplay
"peam swinging". Two of the aerials are mounted on
either side of the projector barrel and the other two
respectively vertically above and below. R beam—-swinging
uriit charges the relative phase of the signals fed ta (or
coming from) these four aerials in rotation, so that the
effective direction of the radar beam is swung
successively to four different positions angled egually a
few degrees from the direction of the searchlight beam.
If the received radar sigrnal is the same for each of
these beam positions, ther the light beam will be
poirmting directly ta the tarpget detected, if turned on.
The garlier SLEC systems employed beam—swingirg for tﬁe-
receiving aerials aonly. We used it for trarnsmitting as
well as receiving. This improved the amgular
discrimivnation, but it meant that the beam-swinging unit
had tc be desigrned toc handle the much greater power of

the transmitted pulses.

We introduced & specially desigrned meter for
indicating both bearing and elevation of a detected radar

target. The earlier SLC systems had separate indicators
(either cathode ray tubes or meters) for bearing and

elevation, necessitativng twoe separate operato#s who had

> %!



toa sit om seats attached to the projector base and rotate
with it as the beam follawed a target. The bearirng and
elevaticns of the projector b#rrel was cantralled by a
third operafor from a handwheel at the end of a long
horizeontal arm. He walked around the projector, haelding
this harndwheel, to control bearing — and turned the
harndwheel to control elevation. Rs proposed by the arvrmy,
we desigrned an illuminated crossed-needle meter unit,
m@unted directly abave the handwheel. The vertical
needle irndicated bearing, and the horizontal reedle
indicated elevation. Whern the two needles crossed at the
cerntre of the meter face, the radar beam was right on
target — ard so would the light beam be also, if exposed.
This made redurdant the separate bearing ard elevationm
operators, saving two persarmel and reducing the
rotaticrnal inertia of the searchlight in bearing. It
remained to be determined, by trials, whether this

arrarigengnt was apevationally acceptable.

At the centre of this crossed-reedle meter face, we
provided a small circular hcole inside which was located a
red pea—lamp. Arrangements we#e made to cause this lamp
toc plow when a radar target had been selected faor
fallowing — as & signal for the bearing and elevation
aperator to concentrate on his movements to centra the
crossed needles. At the side of the projector base a
seat was praQided faor a “"Sigrnal Selector” operator. He
sat there, facing the cathode ray screen of the signal

selector dﬁif, with his face pressed against the light-

™
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taght okl swovewnding the sereen. On The soreasn Do Saw
a green horizontal trace, with a hawnep at the left hand
end, produced by the btransoitter pualse. Radar tarpets
appeared as "pips" alomy this limg, further to the vight
with increasing range. Hig wight hand rested on & range
adjusting kinab. This krob cowmtrolled bthe position of a
Bright spat on the horizental rece on bile soreen, called
the "strobg spoet”. He selected a target for Ffollawing,
Ly turning this kKnob to bring the strobe spot an {o the
pip procduced by that target. This caussed the red pea
iamp to glow at the centre of the orossed needle meter
walohed by the bearing and elevatiorn cperataor, who then
bagar Lo Follow by wmavivg te bring the meedle’s
irtersection to $he centre of his meter, ivn front of the

reedl lamp,

Arr dllwiinated dial attached to the knob shaft waws
calibrated in thousarnds of yards to indicate the
approuximate range of the selected target. Thiw could be
raad by the lamp attendant standivyg beside The projeoctor
barrel, who could expose the are lawmp wher the target
cane within the effective rarnge of the light beam. With
a little it of luck the target aireraft wowid then
suddenly be illuminated, for the berefit of anti~aircraft

artillery or fighter planes.

Rose Baker had succeeded in reducing the duationm of
the transmitter pulse and making other circuit changes

which reduced the minimum effective range of the system



and improved the ability toe separate Closely atdjacent

radar signals.

The operating crew also included an engine driver
whoa attended the power generators some distance away, and
two spotters whoa provided suxiliary visual Ffollowing of
targets —~ with an NCO present as a free agent in charge
of the orew. This brought the orew total o sever - twa

less than for the sarlier SLEC egulpnerts.

OFf coures it was necessary ﬁiﬁﬁt to search For
targets by systematically scarming the heavers with the
vadar bheam, tuwning the projector bareel in bearing and
wlavation with the light beam extivguaished. AL
gperators bad telephone headset commurication with each
cther. The signal selector oeperator watched for the
appeararce of soho "pips” o his sorean ang ingtruacted
the bearing avd elevation operator to staop moving wﬁen bree

was about to select a target For Talloawlng.

The four yagi asrials wers mounted at the front of
the projector barrel, lifted a satisfactoery distarnce
above gwduﬂd for radar cperaticrn. The beam—swinging unit
was behind the barrel and the bearing and elevation
indicatar unit was mounted above the handwheesl at the end
of the long harixontal arm. ALl ether radar units were
housed in enclosures on the rotatable praojector base,
whicth wag moghted on "Slingsby" caterpillar type Tracks

for movement Withim the site. Sorew-levelling jacks were



provided to fix it in the desired pogitiom. Radar power
was provided by a small transportable petrol-electric set
made by Kelly and Lewis in a weathered entlosure to our

design.

All radar units were desigmed for sasy mainternance
apcess and economy in space was achieved by an “upright
piana" faorm of chaseis, with all cormmecting cahles

entering the “"heybhgard! section vertically.

At & conference in Noavember 1943 the Army
tentatively propoeed February 14th, 1944, azs the date for
& decision to be made on guarntity production. In the
meantime field trials had to be carried cut in Melbourrne
to evalqata the performante of the rnew squipment in
rejation to that of the earlier 8LC systems. The
agquestion of adequate tropic proofing had te be examined

alsa,

The Army chose the Williamstown Reoreatiorn Reserve
an the site for comMparison tests between the S5LC gystems.
Thig gite was open, roomy and very free of urwanted
echoes, or “"clutter”, produced by surrocunding buildings
ar tapagraphical features, They set up an English 150om
projector with its rader system ang an Rustralian 90om |
projector with the sarlier BLC system at thiz site and
the first new prototype system with the asscciated
Australian 1%50cm projector was moved there from 8t Kilda

i Nevember, 1943. The Army provided & searchlipht

(N



detachnent of 14 mern, &lready familiar with the operation
af the sarlier equipments. They trained for a moanth with
the new equipmert and were ready to make comparison teasts

at the end of December.

The RARF personmnel at Lav&rtaﬁ agreed to make an
aireraft available for the tests at night in suitable
weather, when free of other coammitmente. The searchlight
detachment used stamdby time to practice operation and
study mainternance of the new eguipnent. When the weather
loaked promising for a test I drove a departmental car
home after work, anmd if I received a call fraom the RAAF
about dusk I drove forthwith the 14 miles to Williamstown

to take part im the test and obhservations.

Ter mnight flight tests were made between the'@hﬁ of
Decembear and the end of February. The ailroraft used were
Beauyfort bambers, HKittyhawk fighters and OBnson trainers,
Flyinmpg at 200-2%0mph at altitudes of 10,000 to 20,000 f
cover land and sea courses up to 18 miles from the test
wite, The three proajectors were set up about 40 yards
apart amd sach wags tested in furn as the airveraft flew
aver the same courge three times, The aperating orew
moved to the next projector at the end of each ciroult of
the course, Readings of besaring, elevation and ranpge
ware taken at orne mimute intervals, and the light beams

were exposed and douged at intervals.

CZJZCG



Comparison teste were made of minimum effective
ﬁamga using & orossed dipole tarpet suspended from a
hytdraopgen~filled balloon, and argular discrimination
camparisons were made using & Fixed echo ad the test

site,.

The teste all showed that our rnew SLEC eguipmernt was
aoperationally superior in all respects to the twe earlier
aystems, Ita effective range was at least twice that ~¢
the ather systems, and the range at which its projector
counld illuminate a target urder radar cormtral was also
twice that of the cther systems. Radar follawing was
reliable to 30,000 yards range, even to 40,000 yard-
undaer favourable conditions, and following dawn ta 1000
yards wazs possible. It was foaund that the bearing and
elevation contral of the projector by the ome aperator,
uging his crosased-needle indicator unit, was gquit-

opracticable.

The efficienty of target illumination when the lipght
beam was exposed was abaut the same with the new
eguipmernt as with the English equipment; but to a much
praater range and at nuch closer cuarters. It was far
more efficient tham the earlier Australian eguipment. In
general, the new squipment was far more efficient in
nearching fob undetected targets and the laying mobillity

af ite projector was far greater than the others.
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The sscond and third 150cm Australian projectors
were delivered ta the 8t Kilda Cricket Ground in July and
August, 1943, and fitted with the rnew SLC equipment. The
second projector with its full complewent of radar
" equipmerit was subjected to high temperature and humidity
tests in December in a large chamber at the Maribyrrong
Murnitions establishmenrt. Tests of insulation resisterce
ware made crn all umits after preliminary heating tco 70aC
for six hours, then repeated after twoe humidity cycles at
100% relative humidity. Jock Macgrath and 1 had to sfrip
dowrn ta shorts arnd sandshoes and make cur tests and
examinations as quickly as possible before the chamber
was sealed again for the next cycle. This was repeated
three times over a fortwight. It was very erervating,

ard we were glad when 1t was over.

iz a result af those tests, detailed maodifications
were made to a wide range of compornents in comjunctibn
with manufactuwrers. 1 had to design special moisture-
proof seals for fixed condensers and many types of glands
and seals to protect eguipment. Additional ventilation
was provided in some enclosures. The third prototype
equipment, so modified, and its projector was then
subjected te high temperature and humidity tests at

Maribyrnong in May 1944 with satisfactory results.

The first two prototypes were givern temperature-rise

clearance on continuous cperation and thern handed over to
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the Army in May for “uger trials" at Georpes Heights,

Sydney -~ 18 months after the project had begu-

Our tesgts had stown that a&ll the initial
ruquiramemﬁs specified hy the Rrmy had beern met, but
there was not yet any decision about commencenent of
quantity produetion.  ARbout ten monthe after the
commancenant of the project, the Army had asked us to
develop and design a number of additional features in the
equipment. These irmcluded -

Pravision for coperating arm English IFF unit with the

systemn

Modificaticorn tn impraove perfarmance in the presence
“f "Window"

Desipgn of a test oscillator for aligrment of the
asrials

Design of a site-tegter
Design of a trainer unit

The IFF {("Identificaticow - Friend or Foe') eguipment
was desigpned to send an interrogating signal to the
tarpet aircraft. If the ailroraft was fitted with an
appropriate responder, it would send back a coded signal
which would provide poesitive identification on the SLO

radar storeen,

"Window" was a device employed both by the allies
and by the enemy at this stape in the war, to canfuse
radar systems. Dropped from aircraft, it consisted of
large quantities of metal foil =trips which fluttered
slowly down through the air producing a multitude of
false ncﬁaes on radar screens in the vicinity - masking

the echo of the target airvoraft. A partial counter to



this lay in the reduction of tranmsmitted radar pulee

width.

The test oscillator was to be mounted on & high
pale, to facilitate aligrnment of the SLC aerials when

trained on it.

The site~tegter was to be & small portable outfit,
incorporating some of the earlier SC radar units, which
could be used for examining the suitability of
prospective searchlight sites bsfore actually taking the
prajectar and new equipment there for defenaive
operations. Some sites which appeared satisfachkary ~v
firet inmpection might prove to be umsuitable because af

iplutter! schoss,.

The traimer Wit was to be a small portable device,
fitted with a hand—operated joystick, which ccould bé
conmacted by cable toe the bearinmpg and elevation indicaﬁmr
urit or the projector. QOperation of this joystick would
produce artificial "target" indications, sa that it oould
he uysed to contral the reactions of the bearing and
elevation operator and train hing in following the

craassd-neadle indications.

Ar exparimental English IFF unit was received in
June 1543, and we developed the necessary cireult

modifications and mounting facilities for its use with



tranamit/receive yagl aerial;, which we mounted on a
faldinmg tubular attachmert above the projector barrel.
This was added to the third prototype system in December
1943, and moved to Williamstown in February where it gave
satigfactery resulte in tests with airoraft equipped with
respondersa, A production IFF unit from England received

later pave satisfactory flight test results in RAugust.

fAifter some mmdificatimﬁ to improve performance in
the presence of "Window'", the third prototype ELC aystem
with ite projector anmd IFF addition was handed over to
the Army for packing and dispatch fto the tropics for
field trials. We had finished the development,
pradustion and teating of the three prototype systems and

were very happy with the results.

June 1944 wam anm eventful meomth im the war. On the
sixth day, British and American air and sea forces made a
gurprise assault on German occupied Normandy with &
landing acrass the Charmmel om the Narmandy coast which
Chu»chill'dmscwiﬁad as "the grestest amphibious ocperation
i history". Thus began the Allied invasien of Ewape -

"D-day" .

On Jurne S2nd BHritish troops in Burma linked up with
Indian forces, and Admiral Mountbatten reported "The
Japanese bid for India was virtually aver, and ahead lay
the praspect of the First major British victory in

Burma',



American landings an the north coast of New Buinea
in January and April had overcome Japanese bases and, as
Churchill weate in "Closing the Ring", ~ "the island was
gffectively in American possession before the end of Jurne
1944, This marked the end of the twe year strupgle in

Nesw Guine&ﬁ.

The =ituation had changed dramatically in three

theatres of war.,

On June 26th, 1944 - four mornths later than the daté
proposed &t the previcus November — the new SL.C equipment
was appraved by the frmy as “satisfactory for
praduntian®, It had been given the official desipwation
af "AA No. 2 MR.VI(Aust)" and advance prints of all aur
praduct ion drawinpgs ware supnplied to the several
comtractors selected by the Mimistry of Munitions for

quantity manufacture, to emable toaling—up to commerce.

However, there was a hiatus. The expected
instruction for commencement of quantity production was
nat forthooming, In Septenber 1344 we were at last
advised that the RArmy conziderd the war in the FPacific
had chanped from & defensive stage to one of affence.
Smarchlights ware essentially defensive devices. In view
of this, and of the limited rate of quantity production
possible in Rustralia, the Army had decided not to

procesd with the full productianm programme.



Nevertheleas, they desired to proceed with field trials
of the prototypes as it was considered that the results
abtained would be of value in the design of future Army

equipment.

Thin was a sad blow to my design and developnent
team wha had worked se hard and with such dedication and
succens Ffor nearly twoe years on this project.  However -
iF the war was being worn, that was all that really
mattered. The praject had beern a woenderful experience

for sveryorme concerned.

The Army required all drawings and specifications to
he brought up to date with medifications introduced
during the equipment teste. These were to be checked and
handed over to the Chief Superintendent of Design,
Department of Arvmy, For sealing. This accuplied most af
the Lab team fraom July to Octaber. We had preparsd in
the Laboratories -

Over 2000 shests of drawing

17 detailed specifications

29 relevant Laboratory Reports

10 adjustment data and testing irnstruction bulletins

Draft operating instructions, searchlight crew drill

and ling—-up procedure.

We still hHad ta complete the desigm of a prototype
site-tester. This was given field tests in December and

handed over to the Army in January 1945 with relevant

production drawings.
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Thﬁougﬁcut this radar praject there had beew a
wornderful spirvit of cocperation and good fellowship among
all the staff comncerwed, arnd excellent liaison with the
Qrmy; We were like ore big happy fawmily. The draftsmen
were the prime movers in many after—hours sccial
activities. They arranged concerts, sccials and art-—
shows in aid of the Red Cross — always well atterded and
thorcughly enjoyable. They played football matches
against other departmental teams at the attractive
Greernsborough Recreation Ground, with apparerntly no limit
to the ruumber of players fielded. They started an in—
hause topical magazine called "WURLITZER (70 FROMOTE
HARMONY) ", edited by Marshall Fordham and Bill Waterworth

— both blessed with anm incurable sense of humcur.

I was glad to contribute cccasicnally to their
magazine. Ore of my contributicors in praise of the
drafting fraternity concluded —

"Hail to you draftsmén, more power to your humerus
Toiling past ten without thought of reward -
Victory be yours, when your footballers nunmeraous
Carelessly froliec on Greenmsborough sward!™

Our daughter Chris was rot forgotter. At the age of
nearly three; we tock her to a staff sccial at the
Victoria Palace to celebrate Christmas, 1944. Tays made
by the draftsmen were.distributed to the fospring of all
presernt. Chris received a deliphtful miniature kitchen
dresser, made by Hugh McCcll. Earlier she had received a

teddy bear, unobtainable irn war—time Melbourne, brought

from Sydrey by Major Dick Huey.
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One of their concerts was held at the FPostal
Ingtitute in Spencer Street, in aid of the Red Crcss:
They had their uzual burlesgque male ballets and some
humaraous shetoches. I was billed as "Mandrake, and his
blacker tham black magic'. This waz the first time I had
niven a conjuring performance before a large public
audience. I hMad consirugted some new equipment; and one
af the girl tracers acted as my assistant, praoviding an

plemnent of glamour, That was nmy last appearance as an

amateur comjurer. Fartunately, all the tricks woriked.

We started a music club, with weekly lunchtime
vecitales of recorded classical music, provided from the
record collections of the several members, and I managed
ta attenmd the cocasimmal symphony concert at the
Melbourme Town Hall. Al]l theaoe activities served to
preserve cur sanity in a time of great presswre with we

cortain goal at the snd of the turnel.

Fimld triala of the third prototype SLC equipment
had originally been proposed at Fort Moeresby, but in view
of the changed war situation they were scheduled for
February=March, 1345, at Darwin -~ during the "we*
seascn”, to test the tropic proofing measures we had

taker.



I was required to participate as representative of
the PME'e Departmernt. The equipment and ite projector

was crated and gent to Darwin by ses

I Flew to fAdelaide with Phyll amd Chris by
commercial airline on January #9th. They were to stay
with Phyll's parents at Glenunga. I spent the svening
with my parents and Marjorie, and took off from Parafield
airport rext morning with Lieut. Keith Chick of the Rrmy
Inspection Directorate in a RAAF DC3I - an aifcraft
stripped for troop carrying with hard aluminium benches
am each side of the fuselage which left black merka on
the aesat of your pants. I had been izssued with the
repulation khaki private's uniform, without rank, because
I was entering & military area. Leaving at 4,50am we
reached Darwiv at 5.30pm, after tcouching down at
Dodmadatta, Rlice Sprinmpgs and Borrie, Flying over the
"dear contre’ we saw red yellow sarnd dunes dotted
sparsely with msaltbush, with shallaw rivers curving
repeatedly back on themselves asz they struggled aoross
the flat terrain to dried salt lakes. Light green
patohes became vivid green asz we neared Darwin - the
green of the Kunal grass that grows higher than a man in

a few weeks of "the wet'.

After tea at the afficers mesc of the &5th
Australian Mcbile Searchlight Battery, I slept under

mosauito netting in a tent, and paid my‘respects to Major



‘Bue Larsson at HR in the morning before a conference to

discuzge the programme of SLC #riala.

Nethinmg much happered in the first week of February.
Heavy rain Fflooded my tenmt one might and glow worms on
the floor winked in the dark, I gave a talk on the‘
sauipnent and met Lieut. Colin Lelean who arrived om Yhe
Monters with the crates of equipment. He was to take

charge of a asarchlight detachment throughout the trials,

The 19 crates were unloaded on February 8th and
opened wext day on the Battery HR parade grnuﬁd, We had
Just remaved the projectar from the largest crate when
torrertial raiw began. With Col. Lelean and Keith Chick
I tesk shelter in the crate. I was intrigued to see a
Ffellaow walk atark naked through the rain carrying a
coffee mug acroass the parade ground, It was probably
preferable to having his uniform saturated. whew it
vaing at Darwin it is like a tank being Qmptied, but it

domar't last long.

We amsembled the SLC equipment on the projectar that
wight. 1t worked well. Next day we carried cut the
necessary mechanical line-upy and an Sunday we went to
PMumic om the Lawn", There was no lawn, but the recorded
music was good - the Tchaikoveky 6th Symphany which never
fails to move me. The tropical darkﬁess and remoteness
af the place seemed to accentuate the heart-rending

guality of that last movement.



Or Wednesday 14th we loaded the projector and a1l
pquipment on a single 3 ton truck, drove ta East Point
ard had everything ready for testing by 9.4%5am. We
astayed there four days - jungle country at sea level.
Tall trees with a thick underpgrowth of oresper near a
swampy coast fringed with mangrove trees, Then across
the harbour by barge to twe other sites —~ one in open
arrub with 4ft Kurmai grass and the other on a S0fFt hluff
projecting itnto the sea. After eight days at gach we
raturned by barge to ancther site in open serub.  Some o f
the tracks betweern sites were exceedingly rough through

the junple.

The equipmwwtlmpewat@d well at esach site. I taok
temperature and humidity readings at two-hourly intervals
with a whirling psychrometer. Mirnimum shade temperatures
were about 240 te 287aC wmear 2am, with relative humidities
of 9% to 100%.  Maximum tenperatures were rouwsd 270 ta
32l near 2pm, with relative humidities of 80 to SQO%,

The lowest humidity encourtered was 68% at 3R2cC.
Darwin'es latitude iz 18,60 south, almost as tropical as

Pt Moreasby.

Under these conditions theve was a strang temptation
to wear nothing but khaki shorts, and I suffered hadly
fram sunburn blimters on my back, regquiring medical
attentian. It wag easy to understand how some fellows

become “troppo", az they called it., I sometimes found



myself looking for my towel when I had it wrapped around
my midriff, and locoking for my pipe when it was already

in my mouth!

I shared & tent with Col armd Keith. Morning showers
were fram a 4 gallorn petrel tin mounted on a wooden
averhead support. You elimbed & ladder to fill this with
water froﬁ a buwsket, then stocd underneath and turned on
a tap at the bottom. The water ran inte a suspended jam
tirm with a perforated base, which gave a reasonable
shower spray, but you had to soap yourself first - or the

water would run out before you were fully rinsed.

Latrines comprized a steel pipe driven inte the
pround, surmounted by a large fummel. Wooden toilet
sgats were provided in pairs, and each was burned aut on
alternate dayfr;, You had to be careful teo aveid the hot

ueat !

Mpals were served tn aluminium mess ting., You
wazhed your cwn utensils and clothes. At one site on the
coast the detachment had constructed a fish trap. A long
foneme of =teel mesh extended cut inmto the sea, terminated
by a box-like mesh enclosure with J shaped Quardﬁ i
either side of the opening - im plan rather like the
spade symbol in a phck af cards. Fish encountering the
fernce barrisr swam out to sea and entered the box, from

which they could not escape beosuse the J guards



troops cleared the enclasure, which had a lidded top. It
was always a mixed bag, but the fish was delicicus and a

weleome chanpe from bully beef,

Wher near Darwin, we sometimes went to arn oper—air
cinema show at night. Oftern it began to pour with rain,
but sitting om a form in a ground-sheet you igrmored this.
Hollywsad pictures made you forget your surraundings, but
at the end of a reel you came down to earth with a thﬁd
arnd realised you had rain rurming down your back. Rut it

was warm rain, and bearable.

Insents were & problem.  Ants repeatedly nade meetn
irn my kitbag, and sandflies were veracious., One night I
saw a pink epp-shaped object with legs, souttling under
ny camp stretcher. 1t was a hermit orab, looking for a
new haven to replacs the one it had cutpgrown. At might
there was always & pattern of hlinking fireflies mm'ymur

pillow.

The troops regavded me as an anomaly. Never before
had they encountered anyone who could depart on an errand
en top of a truck full of equipment arnd return in a staff

car!

We had same mimor treubles with the eguipment and &
good deal of noisture rondensation, necessitating

frequent replacement of =silica el capsules in




results in tracking airoraft. One day a Japanese
recoanmalssance plane was sighted cver the area, but there
was va sign of other enemy aircraft. The Arny continved

the trials after my depaftuwe in March.

With Keith Chieck I left Darwin by a Buinea Q;rways
NC3 on the marming of March 9th, Touching down at Borrie
and Termnant's Creek, we stopped for lunch at Alice
Springs. BSteak was on the menu -~ the neareant I had come
ta a geood grill for six weeks. I ordered ong, but the
last was pgiven to a fellow sitting next to me. He had
two mauthfuls ard puzhed it aside -~ suffering from heat

axposure !

We lamded apairn at Oodnadatta and reached Parafield
at 9, 1%5pm. T arrived urexpectedly at my family's home by
tram, but rot taee late to go round to the Williams and
cee Phyll and our darling Chris, It wam like r@tmrﬁing

fram ancther world!

The "Report on Trials with Projector AR 150cm {Aust)
Mkl with Radar AR New 2 MKVI {(Aust) Feb-May 1945%, issued
by HR Darwin Fixed Defences stated -

"While the Radar pick-up ranpge has varied with

height and type of the airecraft enpaped, regults

have conaistently been greatly superior to those of

the English equipments.”

and
"The crossed needle system of presentation

simplifies contral of the projector and ensures oo
crdination of bearing.ahd_elevatian. Trained



aperators react very rapidly and appesar to follow
the needle instinctively."

and

"The stability of the radar components under adverase
conditions was of & very high order.?

and
"While perfoermance of the equipment appeared to be
uraffected by prolonged exposure to heavy tropical
rains and humidity, some condensation of moisture
cocurred or the inside swface of the Bearing and
Elevatior Indicater Unit. "
and
"Reasonable expectations may be held that successful
engagements of alreraft cam bhe achieved at lomp
range with this equipment.®
The eguipment bad fulfilled all requirements, which
was a feather im the cap of the Research Laboratory team
respansible fq its desipgn and development. The Army? 8
renfidence in the Laboratories had been justified. It
was a pity that it was mot practicable to apply the

prototype equipment sxperience to guantity production for

+he advancement of the war effort,

The war hepan to move swiftly to its close - more

swiftly tham anyone expectet.

On fpril 86th 1945, Mussolini, Hitler's ally in
Ttaly, was shot by'ﬁartiganﬁ and German troops and Italy
surrendered uncorditionally three days later. Next day,
with Riseiam forces surrceunding Berlin, Hitler committed
suicidé. Bermany capitulated on May 8th. The struggle

iv Burma ended with the recapture of Rangoon on May End



26th the US foroees at last captured Okinawa, scuth of the

Japanese homeland.

The first atomic bomb was suceessfully detonated
gecretly in the Mexicar desert om July 17th.  Churchill
wrate "Devastation inside a one-mile circle was absalutws.
Here then was a speedy end to the Second Waorld War, and

perhaps to much else besides."

fin July 26th anrn ultimatum from the Gavernment of
Usf, China and Great Britain was published, palling for
rhe unconditional surrender of the armed forces of Japan.
1t was rejected by the military rulers of that country.
Thew, folleawing warming leaflets dropped by U8 atreraft
the day before, tern Japarnese cities were bembed on July

27th and August 1st.
The last warning was given on August Sth.

Twe atomic hombs were then dropped, at the direction
of Frezident Truman -

an Hiroshima ~n August &th and

om Nagasaki on Rugust 3th, 1340

The war was over. The formal sﬁrwemder was signea
on board the US Battleship Missouwri in Tokyo Bay on

September 2nd, 1945,

i
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John Curtin, suffering the strain of wartime,
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Framit Ford acted as fustraliarn Prime Minister umiil
Fen Chifley (Federal Treazuwrer) was elected to the job on

July 13th.

Churehill's Natiomal Coalition Baverrnment lost
mffice at the Britich electioms on July E6%h - the day of
the Jjoint ultimatum to Japan., Clement Attlee became

Pyime Mimister with a SBocialist government,

The war had taber itm toll v the ranmks of the men
whe hatd chouldered the grim task of gulding our countries

through these dreadful times,



