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which is the technigue of locating distant
objects by means of padio vaves reflected from themy grew
from phenomena known to science as sarly as 1920, Apout that

- time physicists had discovered that objects such as ships

‘ Invtng between a short wave transmitter and receiver could

Lmjoem vertically were used to

measure the height of the
 various fonised layers of the atmosphere, the reflected energy
a4

- being made topromaareeordonamvmgrm. Work on
1imatp!uu-:i.g feasurements was undertaken in all the main

“countries of the world including England,

America, Japan and
and it was during experiments in this technique
‘that a Britisn seientist, Mr Robert wats
Feflections could also be obtained from aeroplanes flying
overt ade This discovery appears to have been made in other
countries about the same time, As the prospect of m with
Germany inereased it beeame obvious that this teehnique could
.'Iri ® great possibilities in the defence of Englang against
raids, in a situation where RO known system offered

on-Watt, discovered that

idequate defence, and the British Department of Seientifie ang
Ind Research, by whom Watson-wWatt was employed,




By the beginning of 1939, the British had suceeeded
in construeting several high powered stations to form a chain
ummﬁmtdmdmmqmmommm
work on GLy AI, ASYV and IFF. The other nations, having no
1 similar defence problem, had made only elementary progress.

In February 1939, a cable was received by the
Mhﬂian@omtfronthoﬂkasmgthataphnimhth
thmhm&mhﬁmlmmmﬂmt
- technique. Dr D.F. Martyn who had been working with CSIR on
~ dlonospheric measurements loftrnrknglandhlprnandutnmod
in August with details of RDF., At a meeting with Cabinet
Ministers, the Prime Minister appointed Dr Martyn and
| mMm&SMMmﬂty%MMmkaﬂr
4n Australia and a grant of £67,000 was made to commence with,

' A outline of the early history is given in files 201/1%/45

248, and 201/14/46 Bnelosure 12B), The Standards
m«rmcsmmmnmm.mmumsmy

Alversity and Dr Hartyn was set up in this building to

A the Radiophysies Laboratory.

A_'Aw it 2 105 ADVISORY BOARD

. As the new work had vital defence implications it was
Ssential that close eo-ordination be maintaimed between the
tists and the services. After several initial meetings

ﬂu services a Radio Physies Advisory Board was approved

m Minister for Defence with the following memberships

Professor J.P.V. Madsen = Chairman

The Director General, PMG's Department

cns (File 201/1%/%6 Enclosure

cGs 34)

CAs

Sir David Rivett, Chief Executive Officer of CSIR

TR —————— e
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At its first meetinz on the 1st September 1939,
 (File 201/14/46 Enelosure llm, the Board was informed that
| Dr Martyn had on order from overseas eertain British HDF
lqumt, and it was agreed that CSIR and PMG's Department
'mldcmrate with the services in the selection and
:Iutauatian of new equipment. Thus on the eve of the outbreak
| um, Austrelia had established the mucleus of an RDP
mu;tmmiehmtogrwtonsmaot then visualised
%w of the men who started it,
'- - With the outbreak of wary it was decided that closer
* et should be made with the UX and Professor Madsen was
| t to England to nha more detailed arrangements, He
3 in March 19%0, and at the second meetinz of the Radio
ysies Advisory Board gave an aceount of his trip (rile
01/1%/46 Enclosure 118). He stated that he had found an
slon that Austrslia was interested merely in the production
m:l.mt and not in research. As a result of discussions
vith Sir Phillip Joubert, Sir Henry Tizard and Mr Watson-Watt,
;'fA« dum had been drawn up setting out the arrangements
for m work ineluding Research in Australia and New Zealand.
agreed that the RP Lab, should act as a sub=centre to
he main work in Great Britain snd that the British would
provide samples of equipment, stocks of ccmponents and

d drawings of equipment, Arrangements were also made

At its third meeting on the 16th May 1940, (Enel 12B)
was arrived at for the production and operation of
as followsge

Minister for Detrm Co-ordination
Department of Dqlremo Co-ordination
Radio Physies Advisory Begrd

Construction
(PMG)
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Mamtohammdwmmntefmﬁm
' Co-ordination,
2 This arrangement was arrived at owing to diffieulties
~ Over finance which arose because of the large number of
 Departments involved. The Prime Minister, who was also Minister
‘.maorumeo-mmtun, agreed to the arrangement but
gﬁthdthathacmldmthmthouturmrsmuym
- appointed Mr Shedden as his representative.
AUSTRALIAN REQUIREMENTS
. The work undertaken by the new organisation was
etated by defence requirements., Japan had not then entered
“ie wvar and the Government appreeiation considered that
alia was not open to the threat of invasion and that we
Beed only prepare for sporadic raids, Priorities were therefore
1 in the following orders-

Coast Defence
Sea Search

Anti-aireraft Cunnery (GL/s1C)

M interests in RDF were therefore limited,

B oo




ASY
The RP Laboratory had already been equipped with

whatever RDF equipment was available from overseas and work
was put in hand to provide Australian egquivalents in the
priority set out above. High priority was given to eoast
defence equipment, later known as SHD (shore defence) and at
the same time it was deeidedtaprodn«m&ustralianls?
equipment which would be an improvement on the British Mark I
ASY already held by Rp Laboratory. 1In July 1940, the Army
ordered 6 CD sets (SHD) and 28 A sets. The deeision as to
numbers of ASY sets required for the Air Force was held in
obeyance as the CAS was not Satisfled with the performances

3 mtedhyﬂ?l.aboratory¢ Finally the CAS asked RP to fit the

% English ASV sets to & Hudsons at Richmond. This was done in
mtmmmnanm;mﬁndsmﬁthm‘rmnm

 from Richmond,

The ASV vas regarded as a curiesity, and no systematic
use appears to have been made of it; nor was this pessible with
the serateh arrangements made to maintain it. In fact, at a

. htor date it was discovered to have become eompletely

) moﬂieaabh due to negleet on the part of the Air Force and

MWsies. It is interesting, hmur, that on at least

-_mmuicnsmnalus-mudooritumthenightor

= tb 23rd December 19%0, when a submarine scare arese in Sydney,

h Hudson carrying a Radiophysies Laboratory observer located
bmorfifollmmg an object which was claimed to be a
llhtrine Although the objeet was lost again and not found,
ﬂm likely that it was in faet a submaring. In spite of
m Suceess, however, the ASV was never taken really seriously
nl it was not until Australian-made ASY came into general use

Blo™.
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- 18 months later thet the RAAF could be said to be using ASYV,

At an early stage it became obvious that if the
jmnrqtohpntznteoﬁuttrﬂmdmmml
would be necessary. At its meeting on the 13th Mareh 19%0,
the Radio Physics Board decided that service officers should
be sent overseas for training, but very little appears to have
been done about this until September, when a signal was received
from the British Govermment asking that 2 signal officers from
each Service be sent to England for training in RDPF in order
to obviate the necessity of the UX sending experienced RDF
personnel overseas at a later date. The Aray had an officer
already in England (Major Gilehrist) who was detailed for this
training and from the RAAF I was sent, leaving Australia in
September. I was able to see all phases of RAF Army and Navy
Bm'mtiﬂtmmﬂnﬂxmhﬁdiumaWaZmﬂn
RDF course at the RDF School.

I returned to Australia via Canada and USA and was
given the opportunity to study the RDF developments in both
countries. It appeared that the Americans had discovered the
application of the technigue to warfare at about the same time
as the British. However, as there was no direet threat to
America, no special priority was given to development, with
the result that when American and British information was
pooled in 1940, it was discovered that the Ameriecans had
several rudimentary developments in ROF but had nothing to
compare with that developed by the British. I returned to d
Australia in May 19%1, and took over the Direetorate of Signals, r

Section S7, then in the hands of Flight Lieutensnt J.7. Phillips. | Il
From then on S7 looked after all RDF matters in the RAAF and {
|

was finally formed into a Direetorate in April 1942, 1




i
" In my discussions with the Air Ministry I had made

.. several tegatiu arrangements eoncerning future developments |
' in the Pacific. The Air Ministry intended to £it GR squadrons |
-iismgamnthmm it was arranged that if possible
. hustralian mechanics should go to Singapore and assist in the
_Eituagmtnatxshmmwtmmumm'
~ provide excellent experience for Australisn persoanel and at the Ll
same time help the RAF. In June 19%1 T visited Singapore with
the object of assessing the problems of fitting ASY and
examining the Air Warning Organisation. As no AST had then
arrived, attention was concentrated on the Air Warning Organisation | |
which proved to be making a good start, slthough the filter
and operaticns rooms were elementary in the extreme. A4S 2
result of this visit a close liaison was built up. It was |
later possible to lend much assistance as the situation grew )
m,andamboroftraim&om and mechanies were !%‘
sent before the Japanese arrived. In the end, most of the i
effort put into radar in Singapore was written off as a loss. ,!.
BADAR SCHOOL |
With the aspproaching advent of ASV eguipmernt it was ;
|
|

decided to form an RAAF RDF sehool, and in July 19%1, two officers
and four airerafitmen were sent to Radio Physies Laboratory for |
an initial course on ROF. These personnel, under Flight Fi
Lieutenant H.i. Brown, established the radar school at Rickmond, Jf
the first course commencing on 4th August 19%1. During my stay J
in England T had arranged with the RAF that the RAAF would }h
undertske, if possible, the training of ground mechanies for r
them in compliance with the British request for Deminion H
personnel, I felt that this would ensure that a nueleus of :
ground personnel would be available in Australia if an H
emergency arose. The RAF agreed to send an officer, b {i

i
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mechanies and one CHL equipment to Australia to get this
glining under waye Squadron Leader A.E, Mitehell and &
Mummnmimmmmnumnm il
Wr 1941 and joined the RDF Sehool in October. The school
mthoaflyingstartﬂthtrainmginmmm
'm-. mstrainingingrmndmvhjchmerigimmplmd

w‘_ The problen of securing adequate mumbers of suitably |
.qnlmod persmmlammthemmst days of RDF. In |
_:mumaeaumnaao on the country's already well established |
Mmmmmmmwm&m& l
& vital nueleus vhich alloved RDF & good start. It soon became ’
fwim,hmr,thnwtmsermlmmu
"_nqumamtmmbhnmmmteaemmmw

kB

m the rapid termination of training courses already under il
| w and the institution of special short syllabi designed to |
"mmmmnqumawmmmmum.-
R ©F

mymm«mmunmmmmmmimd ‘

lutabla British manpower supplies, and early in 19%1 the ;1
“.
|

I;Msimmnaﬁutoeaurwmntmtrmthemm
.hpm and in addition from the USA.

i During my stay in Englend, I had several discussions _
':nm:mmamasimtommm:mtgm 14
u{ru. 201/14/10 - Enelosure 104) I advised of the nr.ﬂ;m g
m tosoem 8,000 personnel from the USA,
Amtraliasastcbeasbdtnhelpinthism ]
F‘aditmﬁnallyagreedthata,mc personnel could be enlisted i
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and trained for the RAF. About May 19%1, Radio Phaysics
'ummmammﬂmwowmgasmm
 arrangement to the Hankey scheme in Acstralian Universities.
These discussions culminated om 3/% July in the calling of a
conference in Melbourne of the Professcors of Physies from all
_ Australien Universities. At this conference the Chiefs of
the Services outlined their requirements, after vhich Sir
David Rivett outlined a short histery of RDF and the aims of
 the conference. After two days discussion it was agreed that
-hn universities would co-operate in any way possible and
 partieularly that they would grant concessions to their first
l—anﬂmmﬂyearmimingﬂndcntsmmxnrmm.
. They were to be credited with completion of the year, after a
period of successful service with radar. The onus was then
'Mmmthamtoaﬂaamorthesemamts. The
 Navy at this stage stated that it had no requirements for RDF
- personnel and the Army and Air Force agreed to use Adelaide and
* Sydney Universities respectively, giving undergraduates a
 special six months course. These arrangements were not finalised
‘until August, and it was necessary to start the first training
.Irmmm19th5eptanber'hichmthemmtoftm
- next university term.

‘In the intervening period I visited Sydmey, Melbourne
and Brisbane Universities, adéressed the students, and collected
nsmes of those wishing to participate in the Scheme. Special
_arrangements were made for enlisting, a new mustering was
_established, and students were enlisted and commenced training
on the 15th September. Although eapacity for 100 men was
originally planned, only 50 Started the course owing to the
‘difficulty in securing adequate numbers. Io action whatever
‘was taken by the Army and no use was ever made of Adelaide.




The course was under the dirsetion of Professor V.A.
Bailey of Sydney University. By the time it commenced War
Cabinet had decided that only 200 personnel eould be sent
overseas and at this time it looked as if the spsecial
arrangements which had been made to train large rumbers of
men would be wasted. Much discussion took place around
this War Cabinet dséisim wvhich eventnally proved to have
been unnecessary as with the entry of Japan into the war,
no RDF personnel were allowed to be sent overseas.

The first university course waz completed in
February 19%2, and after some hesitation during which
facilities of the universiiy were offered to Radiophysies
Laboratory for Idisposal, a2 second course was finally started
in March 1942 followed by a third and fourth in August and
Seplember by which time the Army had decided that it heeded
Bany more personnel than it had originally foreseen, and
was given the facilities for its own training.

tm:rmtnmrrmmaoasztanndthatthem?’ut
designed by Radiophysics Laboratory was based on the British
&SVHarkIandwasintendedteheanhmntonit.
In spite of this it used a 3" Cathode Ray Tube and had a
very limited range. Radiophysics thought up to this time
tmtmtmhuaknmmelyamﬁnjshedmimor
Mark I, whereas in faet, it was a great improvement ang
Mark I was already going out of use. The Australian design
was therefore obsolete before it started; further, the
British had developed an ASV beacon which had enabled ASY
ﬁttedumrarttohmonitrronrmgesnptowonles.
The Australian ASV would be unsble to use this facility,




As the Australian set was stated to be nearing
production it was decided to zllow it to proceed and have
Radiophysics design an improved model at a later stage.

As time went on and the set did nobl appeary more difficulties
another led %o delays. All the time it was becoming more
obvious that the Australian design was guite uzmsuitsble and
finally Professor White decided to change the indicator
design to that used im the British Mark IT (File 201/1%/45 -
Enclosure 25D). Service dissatisfaction with the
Rallophysics Laboratory had been steadily inereasing and
shortly after this it was decided to remove the ASV project
in its entirety from Radiophysies Laboratory and hand it
over to PMG Depariment who would set about copying the
British Mark II, a model of which was by this time available.
mmmmm&tbsmterestinthe@hmtm-
athastrorthatimheing,thoonlyrwa:n:ngmjeet
with BP being an ASV beacon.

SROUND RADAR

Froa the beginning the sole Australian interest in
ground radar had belonged to the Army. Radiophysies
Laboratory had imported individual British ground radar
equipments, including one station type MB and 2 type CHL,
and @iscussion had taken place from time to time as to the
best use for these equipments. The CAS had asked that the
¥B be installed at Darwin but no action haé been teken and
in fact up to the end of 1941 the Army SHD programme was the
sole Australian contribution to ground radar. The matter
meived some consideration at the 14th meeting of the
Racuephysics Advisory Board on 29th August 19%1 but as the
Government appreciation still provided only for defence
against sporadic raids, no definite action was pessible
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although some consideration was given to the production of
a long range warning set by Radiophysies whe were eventually
asked to produce two of these sets.

Tt is of interest to notice that st this stage no
- policy existed as to whether Army or Air Foree should man
| the organisation and as the Army operated the anti-alsraft
defences, it looked as if the Army should operate the long
range waraing system. The only thing against this was the
British precedent in which the RAF operated the warning
systems It was not uniil October 1941 that the matter
was given serious eonsidératian and at this time War
Cabinet in Agendum %21 deeided that a long range warning || (M
system was necessary and a joint services committee was | ‘l‘
appointed tc consider the matter and make recommendations, | "
This commitiee, on which the DCAS was the Air Foree | |
representative, reccamended the installstion of warning i ;
stations at 32 places around the Australisn and New Guinea | ;
coast (File 201/28/22, Eaclosure 4A) and also recommended || e
that the RAAF should man all warning stations. i

These recommendations were aceepted in Defence '@j w'
Committee minute 159/%1 on 7 Nov ¥1 (Emel. 228B) and thus, |
on the eve of the oulbreak of war with Japan, the RAAF was ‘
presented with a colsssal RDF program. It was with this | l
authority that the first trip for site selection was made b
by me in the Sydney area in November, The sites selected |
were Tomaree near Newcastle, Bombi near Gosford, and Xiama. |
The war with Japan broke out om 7th December and this may be | l'
seid to mean the real commencement of radar activity in | ihi
Australia, iL\

&

3
1

I
The RAAF was faced with the necessity of providing l |
6+ early warning stations (twe to each site) and six GCY il
stations, together with the necessary personnel to man them ' A
(as yet not even enlisted) as well as the provision, fitment, | I 5‘
and operation of some 325 ASY sets, the first of which had l ‘L
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Just reached the prototype stage in the PMG laboratories.

The organisation, which required above all, manpower to
operate it, had 2 total of two staff officers and a sehool
comprising two efficers and eight NCO instructors with a total
of approximately 20 mechanies in training and 50 potential
officers in the university course at Sydney. In addition,
arrangements were in hand to train mechanies at Melbourne
Technical Sehool at the rate of 25 per month., These mechanics
and the Sydney University officers wers to receive a further
two months' training at Radar Sehool before being smployed on
radar,
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2 s S S8,

On the outbreak of war with Japan the RAAF Raday
programme changed frem providing security patrols to sn all-
out effort in the defence of Australia., The ASV programme
maheﬁymdugslwhbutmtnshmm
marufacturing difficulties it eould not be speeded up. For
the air warning programme, Staggering in its size, there was
no equipment available nor any prospeet of seeuring equipment
from overseas within a reasonable time. Urgent action was
talen by the Govermment and im January 19%2 the Prime Minister,
on advice from the Air Staff, eablcdtheuxﬁom:ncntnsmg
for the immediate supply of radar equipment to meet the
requirements of the Defence Committee Agendum. This
equipment included 32 CHL 6 GCI and 5% AT,

It should be noted that thisntimmeonp}.etcly
outside the normal RAAF Supply arrangements and was the
forerunner of much similar action which sueceeded in most
¢ases ia securing quick results but which was the eause of
administrative and aceounting troubles fop years aftervards,
It was first examined and deferred in August 1942 (£ile 201/
28/22 Enclosure 49B) when in Air Board Agendum %117 approval
was sought for the allotment of £1,367,000 to cover expenditure
already comaitted (one million peunds had already been
allotted and spent).

e




radar set which was %o become famens thrsughout the South
West Paeifis, 1In December 1941 Professor White wrote to CAS
informing him that the Radiophysies Laboratory had been
suecessini with a "lash up" radar which might be of use for
early waraing, Tests had been made at Bondi and it showed
promise, It was agreed that three of these eguipments should
be made at high speed and after further tests it was decided
that they should be installed gt Kiama, Darwin and Rabaul
in that order. The first squipment was sctually installed at
Kigma in Japuary and while this was under way I vigited
Darwin %o select a suitable site therey Dripstons eventually
being chosSene

Arrangements had been made to fiy the radar station
to Darwing the station to comprise an SHD serial syatem and
the new AW radar. This move commenced on the 5th February,
the personnel, Pfo's-mm»mw;umm
almost straight from radar school for the purpose. The move
was completed in February but the station was still being
erected when the first air raid was made on Darwin or 19th
Febrzary.

The station for Esbaul had by this time become
surplus owing to the Japanese eapture of Rabaul, and it was
decided that it should be erected at Moresby. It was flown
to Moresby shortly afterwards and became operation in March.
Shortly prior to this, early in January, the first CHL station
had been erescted from equipment held by Radiophysies
Laboratorys at Shepherd's Hill, Newecastle by P/0's Choate,
Hannam and Glassope m:tatimmmratﬁgonm1m
JanuaFy and was thus the first air warning station to be

operaticnal in Australia.
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In March the Air Foree in Darwin decided that extra
range was necessary on approaching Japanese aireraft, and
it was decided that an SCR268 (GL) radar whieh had been
eonverted for air warning use should be flown from Brisbane
to Darwin for installation at Point Charles. This equipment
was carried in two trailers, the total weisht being about
20 tons, Hevertheless, it was dismantled on the 24th mch
and the essential portions all arrived at Batchelor by the
6th “pril, Assembly was completed next day, and it was moved
over the 100 miles bush frack to Point Charles on the 20th
April, commencing operstion on the 22nd., This move must
have established a record for air transport at the time.

From this time onwards progress with the air warning
organisation became very rapid indeed. An extensive
progranme of site selection was put in hand, during February
sites being choSen at Brisbane, Caloundra, Coolangatta and
Townsville, and also at Cape Jervis and Wedge Island in the
Adelalde area. The supply of equipment had also been speeded
upes A mumber of SHD aerial systems was available and as
priority had been given to sir warning, these were used for
future air warning stations,

Arrangements had been made with the Gramaphone Company
in Sydney to produce 6 prototype AW sets and this was soon
inerecased to a total of 21 It is impossible to record on
paper the frantic aetivity with which all this work was
attended. Priorities had to bs arranged, material had to
be secured from eontracts already existing, and last but by
no means least, there was the problem of the comstruetion
of Bperating buildings for the stations.,




In December, Ameriecan Forces commenced to arrive in o
Austrslia, They had been diverted from the Philippines or I
from the Duteh Bast Indies and in February they brought with
f them two mobile alr warning equipments type SCR-27C and six
| ganmnery equipmentz type 5CR-268. The air warning equipments “:
had been landed at Perth and it was decided to make these L
| provide cover for perth within the RAAF programme. They were §
| set up at Gingin and Mundaring and after initial troubles |
| provided good service for some comsiderable time aftarwards. |
The gunnery sets were handed to the Australian Amy !
but as no American prediectors were availanle for use with
them they could not be used with Austrslian anti-aireraft \
guns. Ths Radliophysics Laboratory had been successful in
modifying ome from its usual working range of 20 miles to ‘
100 miles, This was mersly a matter of adjusting the time base. I L{

The sets thus became potential air warning sets and were
handed €o the RAAF for employment within the air warning '|
programme. The first one was set up at Townsville under ' J
Pilot Officer Rann and later two more were Sent 0 the ,"’
Cloncurry area where they were established at Julia Creek 4
|

{Dalgonally Eamestead) and Quamby to cover Cloneurry.
Unfortunatsly, the absence of an adeguate reporting L
eentre rendered thesze stations useless, The most spectacular | i:h
performance with 268 was the move of one of these by air to |
Darvin, as already deseribed, The arrival of the Americans |
alse ceused complicetions in supply of equipment. Although !ri
they arrived with a certain amount of ground radar equipment
it was soon diseovered that this equipment was too heavy and il

bullly for the kind of operations likely to be carrisd out Wil
here and that the Australian AW equipment was to be preferred. hi
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Austraiisn equipment. An Allied Headquarters South West i
Pacific irez had besn formed and the radar situation came to
& climax when the Chiecf of Staff ordered that four LB 30
(Liberator) aireraft be fitted with Australian ASV (File
201/16/53 =~ Enclosure 1A). Fortunately this confliet did
net persist and from thsn on the supply of egquipment was well
¢o=ordinated with the pesult that although meny arguments
arose the equipment was always distributed amicably,
EISHTER SECTORS

The Wer Cabinet deecision that the RAAF shonld man the
air warning organisation meent far more to the RAAF than
the mere provision of radar. It fmplied the existence of a i
chaln of filter and operaticns rooms and a rérce of
iaterseptor fighters., The fighters were supplied originally
by the Americens who srrived with P«&0 aircraft and later
the RAAF made its own contribution with P40's and Spitfires,

Singaporey where he had been associated with the operations
room defending Singzspore, He proceeded to set up a series of
operations and filter rooms in all the capital eitiesy and
3% Darwin, Unfortunately, his experience in Singapore had
20t beon based on the latest technigque, and he relinguished
canirol bdafore he was able to get the system running
efficiently, From then on the fiiter and operstions room
systen beeanme one of the greatest vhite elephants in
dusiralian defence.

Very elaborate organisations were set up in Southern
ummammcwmmrmn,mnmnm |
areas which were frequently raided by the Japanese, only
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scratch orgenisations were available. In spite of this the
only operations rooms waieh realily worked were thoss whieh
were sperating in the face of the echemy, The greatest trouble
however was associated with the filter reooms, At that time
the Radar and Filter organisations were quite separztes. The
Zesponsibility of the radar organisation eeased when the
teller in the radar station passed his information by
telephone or radio to the filter room, It was extremoly
unfortunate that the people in the filter room usvally haé

ne conception of the problems or eapabilities of the radar
organisationy with-the resplt that on maey occasions radar
mﬂmm&mMaMwbitmmtmmm

This unfortunate situation persisted until 1943 when,
vy Jdetermined eifort, the Direetorste of Radar gained eontrol
of the entire filter organisation and instituted 2 training
programme which result in raday and filter persoanel beeoming
more or lecs interchengeable, producing an understanding which
was succassful in removing most of the diffienlties (File
201/28/6%), This organisation was afterwards hsnded over to
the Direetorate of Operations as will be seen latew,

Of all the fighter sectors in Ausiralia Sydney provided
the worst example, Inangurated nndsr the original scheme it
was handed over 1o the Americans about March 19%2 when they
were made raosponsible for the fizghter defence of the Sydney
arsa. Unfortunately the American officers concerned had
practically no knowledge or expericnce of fighier seetors and
their first step was to move the sector underground into an
old railvyay tunnel in the Domain, The resulting set up was
eranped for space, the site was almost impossible for radio
reception, ané the manning and operation of the sector was
S0 inexperienced that the sector became a farce.
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' With the move of the imericans towards the Norikh,
the sector was handed baek to the RAAF who eventually moved
4% to a padlic hall in Bankstown, Here again it continued
to be a farce because it was used as a tramsit point for
personnel being posted North and never et any stage in its
| existence could it be said to be efficient for more than
short periods when an exceptional CO was allowed to stay
there for a reasonable. A typical report om its condition
is given on file 201/1%/670, '
Darwin became the Australian example of the way in

waich a fighter sector should operate. After the first
| Jepanese air raids om Darwin the AW radar station came into
operation and began tc pass warnings. At first no great

use was made of these warnings and no fighters were available.
Very soon however American fighters under Ccionel wurt-Smith
arrived and gradually an organisation was built up which
eventually put a stop to Japanese daylight reids on Darwin.
As with most things new, real proof was needed before psople
woild really believe the radar, and this occurred at Darwin
when Katherine was bombed. Radar plotted an incoming raid
which split, part raiding Darwin and part heeding for Katherine.
This second part was ignored by the defences, whc realised
their mistake when Xatherine reported that they were being
bombed.

From then onwards the control room bellieved the Radar,
The Darwin fighter seetor, originally = tent with one
radar station reporting to it, gradually grew until it had a
network of radar stations reporting by radio links and was
"lble to meet successfully every Japanese daylight raid and
finally ended Japanésé attacks, Its sucecess depended on a
sympathetic understanding by the CO of the fighter sector and
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the staff of the filter room, of the radar organisation.




In March 1942 the first Australisn-made ASY
equipments at last began to become available and %hese were
fitted to Catalira, Hudson and Besufort aireraft in that
priority, The eguipment had approximately the same
performance as the British Marx II; but considerable
difficulties were experienced with "teething troubles® and

it was not until the end of 1942 that ASV could be considered

to be a really serviceable equipment, At the same time an
ASY beacon had been produced, the first tests taking place

at Rathmines in December 19%2, and it was put into operation,

ome of the first beacons being established at Castle Hill,
Towunsville,

One of the greatest diffieculties with ASY was to
persuade the aireraft crews to use it, The human tendency
to reosist change and distrust anything new was particularly
meriked among zir erews, and this tendency was inelined to
be justified by the unreliability of the new ASY egquipment.
During my experience in the UK with Coastal Command, T had
noticed a similar situation but, unfortunately, it was not
easy to profit by this experience in Australia, An attack
was made on the problem by introducing ASY training at the
GR OTU.

This 07U, however, was just commencing operationg
equipment was scarce, and it was not until the end of 1942
that good results began to be aschieved., In the meantime an
lustralh-uda £itting programme had been undertaken, the
nmemuermmmnmmtm of sending
personnel and equipment %o £it ASV in the field instead of
having it fitted in depots. This was more or less foreed
_ upon us by the acute shortage of aireraft, the pressure of
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thnowmﬂthmﬂtingurmotthemlu. In
actual faet, however, better results would have been achiesved
MMemwt'orﬂttmmaclayedsnmm
Even when ASV was fitted in a sguadrom it was often
not used properly by the erews, or not used at all. In an
mtummmmmmvmm
was formed, headed by F/0 Barnes RCAF who had had extensive
experiente with Coastal Commandy and armed with an ASV
trainer it toured the operational squadrons giving instruction
both on the ground and in the air, Unfortunately ¥/0 Barnes,
mm'mshasﬂththaew,mlaatintheﬂw
Guinea area, . '
mcmhmm:njmpmmprsuﬁmm
Crews to use ASV. Sven thoush a erew was sceptical about
the possibilities of locating ememy ships by rader it took a
umgtotaaaqumtmummmmnrma
frmthabmmemldbemmrednptoioﬂnilesmdthat
suecessful homing could be earried out under amy eonditions,

One of the greatest disappointments of the radar
orga’niaatim, 1ot to mention amy other parsons concernedy was
the attempt to develop o torpsdo foress 4n 07U had been
formed at owra ang 130 Squadron was Being trained in
torpedo operations. A considereble smomnt of effort was put
into this work by the Directorate of ROF, special beacons
being produced, 2 special extra yamge being built into the
ASYV indicator, and all manner of cceoperation being provided.
Espxuwmmmmmmsmmumuor
tharm,mmmdﬁngmmmm-mw
the torpedo ;mmmmmrmm

by the RAAF as a weapon wita e@rresponding waste of radar affort,




wagntitication Friend or Foe
mmwmdﬂmmummm
mmmsmmmnmsmcmmmgm.
U to November 1941 the RAAF had mo poliey for IFF as with
20 air wvarning organisation IFF ia aircraft was unnecessary. |
The CAS however was most anxious that all ships in Australian |
utmshmhhfiwmmmmmatthapmm
ofsummnguthshpm. With no IFP in the ship
msmm;gaimrtmahammmusmm
exanine every ship pieked up by radar, iIf the ship carried
mitmmhmhmwmmmmm
would be saved.

When an aiy warning organisation was adopted in
Hovember 15%1, sustralia automatically accepted a requirement
for ;I-‘Fine.llaircran. A number arm.satsmoalrudy
available in the country and these were ritted to gr aireraft,
particulm‘-lyrthe torpedo airerasi in vhieh a speeial ‘Roostert
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Although it was the subject of freguent discussion
AI was never fitter to RAAF aireraft. In the origingl
erder for radar equipment in January 1941, 5% sets of 4T
had been included as it was thought that it night be fitted
to Beaufighter aireraft for night fighting purposes., This
equipment was not available from overseas and it was at
least a year before 28y arrived in Australias, Meanwhile
the scale of Japanese night attacks had heen very small
and there was no real need for night fighter defence,

On several ocecasions moves were made to have a few
Beaufighters fitted with AI and the problem of a night
fighter squadron receivsg much attention whenever development
programmes were being produced, Fortunately the Director
ef Radar was able to point out very ¢learly the limitations
of AI, the chief one being that unless g squadron using AY
is kept irn constant practice and not used for any other
Purpose it is practically useless, When this consideration
was malched with the seale of Japanese attacks and the
shortage of aireraft in Australia the deeision was always
reached that we could not afford a force of nizht fighters,

Toward the end of 142 the Americans arrived in New
Guinea with a number of AT Hark IV equipped night fighters,
but oving to unservieaahility, poor aircraft performance
and lack of training, no speetacular Tesults were achieved,
On the other hang Australian and Ameriean day fighters were
both suecessful on 2 nuzber of oceasions in shooting down
eneny aireraft by night with the aig of search-lights or the
BOogRe. Even when AI Mark IV became obsolete and much better
types of centimeter equipment beecame availabley no move was
made to use it in the Australian area and the RAAF finished

the war without a night fighter force,
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Bebecca-Rureka

In 1%2 information was received of a small radar
being developed in England which would allow supply dropping
or paralroop carrying aircraft to locate a radar beaecon
and drep supplies accurately near it, The aimborne
equipment was called Reboeea and the beacon Eureka, This
equipment anneared attractive to the RAAF and 4% was decided
that it should be ordered from overseas. As time ient on
and no eguipnment becane available, the RAAF's neced for
the equipment inereased owing to the ch#nge of role from
defence to offenece,

In November 1943 a climax was reached, An attempt
had been made by the British to use the equipment in the
invasion of Sicily but owing to its having been introduced
at the last moment without adeguate training and preparation,
very poor results were achieved, The RAAF decided however
that there was still a use for it in this area.
Developments had been going on at Radiophysies and
promising results had been achieved, so it was decided to
cancel the overseas order and econcentrats on local
production,

RAAF Command specified an operationsl requirement
for all transport aireraft and eertain others to be fitted
with Rebecca-Bureka and biz developments appesred likely.
Delays oceurred however in production and evern wvhen the
eguipment had been produced no suceess wae schieved in
having it used operationally, This was due to no fault
of the equipment but to the fact that the Army, who were
to carry the beacons, could net be persuaded that they
w;;-e worthwhile carrying, and the war ended without any
rezl use having been made of Rebeecca-Eurcka,




From the beginning of 1942 till the end of 1943
most RAAF effort was concentrated on the ground air warning
programme. This was due to the fact that in the early
part of this ﬁeriad alir warning was vital in defence and
towards the end of the period it began to play a part in
the offensive operations which began the drive to Tokyo,
The first CHL station and the first three AW stations whieh
have already been mentioned were soon augmented by
additional stations as the equipment and personnel became
available. The programme was divided into two parts -
(a) The establishment of fixed radar stations
tfulfil the requirements of the War Cabinet
Agendam, and

(b) The provision of transportable or mobile
stations to meet the needs of the moment
in forward areas.

In order to get the fixed station programme under
way a site seleetion party was formed under Flight
Lieutenant Wadsley and toured most of the coast of Australia
selecting sites for the various types of stations planned.
Perhaps the greatest problem of all, however, was the
werks problem of erecting operating buildings, towers and
living quarters, often in the most inaccessible regions
such as Gabo Island, Wedge Island in Spencer Gulf, Dunk
Island and Cape Weymouth, ete. A speeial section of DWB
was formed to deal exclusively with rader and a standard
set of buildings were designed, Thereafter DWB engineers
and architects visited each site, prepared their plans and
Spgcificatians for buildings and services, and contracts
for erection were let by the State Works branches,




Although all this seemed to be a lengthy process,
a2t the time the rosnlts were surprising. Buildings, masts,
power supplies, ete, were ecompleted in Senthern areas for
EG less than 50 such stations in the matter of sbout 12
months. By the end of June 1942 rocords show thul = total
of 23 alr warning stations were in operation with 12 more
due %o begin operation in a month's time, of these 234 5
mmmwmwmwm-,mwmm
zésmcwwmmammmism:ma
start in January,.




As early as December 19%1, I had proposed that the
BEAAF radar organisation be develeped arcund a readily
transportable equipment (File 201/28/22, Enclosurs 324
-and at £74). This suggestion was deferred as nct being
appropriate it the time but when the problem of installing
radars in inaccessible areas began to materialise in
early 1542, it became obvious thz: some more readily
transportable eguipment was essential. After much
lobbying I persuaded Allied Air Forces to ask for ten i
transportable sets with fifty more later (File 201/28/22, | éi
Enclosure 96A and File 201/16/218), |
|
|

We had already moved towards this in the construetion I il
by Mr Worledge of the NSW Govermment Railways innexe of i 1 |
an SHD aerizl system and operating hut combined, which was i’
build of steel girders, was self-supporting and did not L
need ccacrete foundations. It could be transporied by |
Douglas aireraft if necessary although it weighed about |
12 tons. About 20 of these equipments were manufactured |

|
|

and gave useful service in such places ss Port Xeats and
Melville Island in the Darwia ares,
It was clear, however, that this strueture wes not il
the solution to the problem and in June I had written to I
Mr Worledge (file 201/36/%, Enclosure 14) asking him to i_\_‘l
investigate the possibility of producing an serial heving i
the same performance as the CHL array but weighing about
24000 to 3,000 1bs, Mr Worledgs's answer tc thals was l
surprising. By July he had produced a tentative design | ‘
and after further correspondence and personal consultation H
the first of these equipments was actually manufactured in :[
September, It was ealled the LW and later, owing to its y
\
\
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cutstanding suceess and as a tribute to 1ts desigmer, it i
was christened the "Worledge" erray. It should be il
mentioned at this stage that an equipment of this type was
only made possible by the availability of the A¥ radar set 1
turned cut by Radiophysics in January 1942, This set was I
so much lighter than saylthing asvailable from overseas that
it could be classed as an air transporiable equiment; i
When the new station looked lile being a suceess, |
the problem of providing numbers of the equisment arose,
and the main obstacle was power suppliss. The only one
available was made from a Howard cultivator engine and the

Army had the output on order. It took mueh persuasion

and conferring to persuade the Army to hand over some of
those sets, but it was finally arranged (file 201/16/218,
Enclosurs 18Ay 234). The first Worledge array was sent to
the Radar School at Richmond and shortly afterwards tvo
stations were formed complete with operating personnel and
equipment and flown o New Guinea. Here, after a short
pause at Moresby, one, under the command of F/0 Griffiths,
was flown over the Hump to Buna, erected overnizht and next
day suceceeded in providing warning of the zpproach of some
60 Japanese aireraft which wers intercepted; 20 of them
being shot down by Allied fighters. This was a performance
which had never been achisved before.

It had been with some misgivings thst this move had
been made, The array had been construected without any
advice or consuliation with Rediophysies who, when they
heard of ity condemned it as impracticable, and in fact

“sdeguate operational trials had not been mede prior to
sending the equipment into operation, so great was the
urgency. From this time onwards, however, the Lu/aw

guickly became the outstanding radar set in the South-West
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Pacific area, No more programmes for fixed stations in ﬁL
operational areas were produced; RAAF Command merely asked 1‘
for a mumber of Tadar stations. These were formed in - _gh.-
Sydney, flown to the area named and thereafter moved as - |
regquired. In ome case a station which was operating in ’}{|
the Buna area was moved to. the aerodrome, flown 200 miles,
carried to site and re-erected with a lapse of only 36
hours non-~operational.
QVERSEAS INTEREST IV Lu/Ad i
Early in 1943 we received a report from 0ORS India il
complaining of the troubles experienced in the transportation L
of radar equipment and the problems of permanent echoes due ::i
to hilly country. I signalled India giving a brief account I
of our work in New Guinea and S/L Findlay was sent to this i
area to examine the radar situation in Australia and New :I
Guinea, On his return to India he recommended that the Li/AW Il
could be used successfully in the Burma theatre and a total
of six seis were eventually despatched from Australia for

When the LW/AW programme began to get under way,
efforts were directed towards the improvement of its
performance. It had originally been intended that
Radiophysics Laboratory should produce a more permanent air
warning equipment with better range but it was soon decided
that the AW as it then stood was satisfactory although it
could be improved by an inerease in power and the provision
of height finding facilities. A new wvalve, known as NT99,
was becoming available and had been used by Radiophysies
Laboratory in the development of a high powered Naval

equipment.




It was decided that the Radiophysies Laboratery
shauldproeeadwiththeprodn_ct&pnormﬁrnarkln
embodying this valve, In the meantime a few AW Mark II
had been made from a set made for the Havy but for which
valves could not be obtained., After many difficulties the
HﬂkﬂIWMmmmmtomknmfacmﬂy
but by that time (late 19%%) plans were in hand for a better
equipment on a different frequency and the Mark IIT never
got into production. Early in 1943 an atteupt was made to
produce a GCI station using the Werledge aerial system
modified to give heights and the American SCRE02T6 as the |
radar equipment, The 60276 was originated from ASY Mark IT il
but a PPI had been added to ity giving it great possibilities
for GCI purposes. Originally, 50 equipments of this type, |
known as LW (First reference, file 201/28/22) had been ':
ordered from UK but supply had been held up and the order
was finally transferred to Ameriea and the T6 substituted.

With Radiophysics advice, Mr Worledge had constructed
a suitable gerial system and operating hut, and a T6 was
wmmm“icmfortmmuwhiehm&m
at Bankstoun in October and November 1943, It was found
that the equipment worked satisfactorily on aireraft up to
20,000 feet but over this height poor results were achieved
andeventuanyadecisienmudatore-designmaerm
system. rhesemfinishednpastmmlmrkmt
mormnmuadm.m operations at Tarakan,
Balikpapan and Labuan.




Onhisreturnfrmmrgeastward.%the end of 1941
Sir John Madsen produced considerable information on the
development of microwave radar in UX. At the time, much
work had been done in UX on a wave length of 10 centimeters
' and outstanding success had been achieved in all cases where
precision reading was needed or where extra range on sea
targets was required. A report on the subject was submitted
to the Radiophysiecs Advisory Board in November 1941 (File
201/14/125 - Enclosure 2B), and it was decided that
cxperhe::tts should proceed in Australia on the new technigue.
At that tine the technigue was applicablc mainly for W and
Havy purposes.

Work was proceeding in England on a centimeter AI
equipment for the RAF but for some considerable time no
special RAAF applications appeared. In ?sbmary 19%2, with
the adoption of an air warning programme by the RAAF the
Navy decided that it required special ship watching
facilities at the following points around the Australian coast:-

Neptune Island

Wilson's Promontory

Gabe Island

Sandy Cape

Czpe Grafton
Centimeter equipment was specified owing to its extra range
over the sea. Astﬁamﬂastdhavammmgstatim
at these points it was agreed that it should also accept
mponsibility for the special ship watching sets and thus
thc RAAF acquired its first interest in centimeter radar,

The event of this new eguipment created a new problem
in research and development. As this problem iIs likely to




occur again it is worth studying. The paramount need of
the country and particularly of the HAAF was alr warning,
As centimeter radar was at this time not suitable for air
warning, the RAAF had no special interest in it and
concentrated all its energies on the long wave length air
warning equipment then being developed. It was backed up
in this point of view by the other Services.

The scientists on the other hand, in very essence
always searching for something new, were anxious to push on
with centimeter development, and thns arose a difference of
opinion which lasted in one form or another for some
considerable time. The scientist was undoubtedly right in
his desire to develop new equipment, The RAAF was equally
right in its urge to acquire equipment to suit the needs of
the moment. Situations such as this will inevitably arise
wherever the research organisation is mixed with the
development or production side and only céreful ad justment
will produce a reasonable solution. The matter received
some attention at the meeting of the technical committee on
the 15th March 1942, and from then on frequent diseussions
on priorities occurred.

The development of centimeter radar centred around
the special valves which it used, namely, magnetrons and
klystrons. A very considerable effort was put into this
problem by the Director of Radio and Signais Supplies and
the Radiophysies Laboratory, resulting eventually in the
construction of suitable walves in Australia. Progress of

centimeter radar was given a tremendous boost by the wvisit
=of Professor M.L. Oliphant to this country in June 1942,
Fresh from the latest information in England he was able
to point the way developments were likely to go, and
Australia owes much to the far-sighted pieture which he
painted.
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In August the Radiophysics Laboratery succeeded in i
interesting the RAAF in a centimeter aireraft set. They il ‘
proposed to desiga s 3 centimeter set which would be a |
combination ASV and AI and small enough to fit into such
aireraft as Hudsons and Beauforts. Much coniroversy |
surrounded this set which never got past the design stage il
and at its best had few advantages over the centimeter : ; “)
equipments which were shortly afterwards to be turned out It
in mass production in America. i |

The first centimeter sets to appear in actual use H |
in this country arrived from America in Ventura aireraft ‘
(V1) in May 19%3. These were type ASD and were the cause I
of considerable trouble, ASD was the first American | |l
production verion of this type of equipment (3 centimeter) ' 'fi
and was full of "bugs®, It was so bad in fact that

- maintenance crews had the greatest diffieculty in keeping !
it operating and it was not until it was replaced with :
ASD 1 that real success was achieved., It served to | I

initiate the RAAF into the mysteries of centimeter technique
and the work which had been done by Radiophysics Laboratory
proved invalusble in supplying training and experience for Al
the RAAF maintenance personnel who were specially trained i{ ;
before the PVi's arrived. i ‘

About this time too an ASG equipment was secured
from America and was given to Radiophysies Laboratery for Hl
examination, It was too bulky to be fitted to any l‘
operational RAAF aireraft although it was eventually fitted ;\'ff
to a Beaufort for experimental purposes. il

In June 19%3 plans were well in hand for the
production of a torpedo Beaufighter. This aireraft was ;If
designed to carry ASD for torpedo purposes, all aircraft '.E1
to be wired, but only 25¢ to be fitted. When the RAAF I
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eventually gave up its torpedo programme this ASD

equipment, which had not yet arrived, was eamollqd.
gur final sally into the field of centimeter airborne

radar vas with SCR 717 in Liberators.

This item is a

story in itself, and will be dealt with separately.




A ORGANIS A N_FOR

RAAF Hg

In the beginning, ragar matters were the problems of
the Director of Signals., Section S.7 of the directorate
had been formed early in 1941 to concentrate on radar only,
and this section continued until April 19%2 when expansion
became so rapid that a change in organisation became
necessary. Group Captain Wiggins, Director of Signals,
was appointed Director of Communications, Allied Air
Headquarters, and radar was separated from signals,
becoming the Directorate of RDF. I was appointed as
Director.

As the radar organisation had started from seratch
with only three Service officers as a nueleus, it was
necessary to train all personnel and allow them to gain

experience before they became useful as staff officers.
- The organisation therefore went through an exceedingly
difficult period, mueh work falling on the original staff
during the period that new officers were becoming qualified
to take staff jobse I adopted the policy that no officer
would serve at HQ until he had had experience in the field,
As the training organisation was gradually stepping up it
began to look in 1943 as if adequate personnel for all
purposes would soon be availabley but with the change of
the strategical situation and the retreat of the Japanese,
the demand for radar inereased and at no stage during the
war could it be said that sufficient manpower was available

to meet all requirements,

&
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About May 1941 the first shipments of the mass of
radar equipments which had been ordered from Great Britain
began to arrive and it became obvious ths=t a major problem




-38- il

despateh of this equipment. It was therefore decided to
form a special unit known as the Radar Installation and

Haintenance Unit (RIMU) for the special purpose of |
receiving, storing, checking and despatching of this ]

|
‘[
~was developing around the need for storage, checking and WF
A i |

|

|

overseas equipment as well as equipment from local |
production. The Presbyterian Ladies College at Croydon, 0
Sydney, was available, and this became the home of the new *
unit with S/1 A.B, Mitchell, RAF (the officer sent from UX i
to start CHL training in Australia) as its first Commanding i
Officer. The difficulties through which this unit passed
in the next two years were probably no more than those of ' _N
many other units, but'they were very great, '

The unit rapidly became the centre for all radar .,“
equipment in Australia and embraced such functions as | L
moblle installation parties, calibration flight, modifiecation '
eentfa, ete ete. Very soon storage space became so

limited that an extra site was taken over at Figtree where

an old film studio was available, providing excellent
accommodation for techmical storage. By this centering I
of technical detail at RTMU it became possible to separate I
most technical matters from Alr Force Headguarters,

allowing the Headquarters staff to conecentrate on policy.

With the production by Radiophysies Laboratory of
the first AW equipment, a new problem arose - that of |
maintaining close contact with the Laboratory and at the A
same time keeping a check on progress of manufacture and | il
deliveries etc. Early in January 1942 Pilot Officer B.F. il
Isrgel arrived in Melbourne after escaping from Singapore i”
where he had been sent as part of the first RAAF 'El
contribution to RAF radar. As he was a Sydney man and had Ii

been closely associated with the radio trade pre-war, I
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\
sent him to Sydney as RDF Liaison Officer, set him up in the ‘
office of the Area Technieal Officer and gave him an opem I
hand &o assist in amy way ho thoaght necessary, the progress i
af radar. "

This proved to be a very foriumate move. He was i
extremely energetic end enthusiastie and his intimate | 'gi_
mowlsdze of Sydney manufseturers proved ievaluable in it
assisting the mansfseture ani delivery of AW eguipments. He 1
maintained clese eontact vita Radioshysies Lsberatery, RDNU, I g
and the meny suppliers of equipwent snd rwv material and ",[
established an organisation which was to be of major mistm :h
to the RAAF for the vest of the war. il

Organisstion dn the Fiejd "

In the £is1d rafar grew up &s  private empive. This i
wes unfortunate but in the circumstances there was probably i
ne alternative., Althomgh AGC*s wore Rept informed of I
developuents they and their staff were often too dusily | ;H
cecupied in other matiers to give much attention to this new I
and unknown organisation., ZRadar personnel appearing in the ‘|'  |
amea got emounts of assistance Srom the different staf® lﬂ
offiears varying fros sbstruction o co-speration, |1i ‘I .

The first example occurred st Darvin where, although W”
T had visited the ares, sScletted 2 site ond made verbal |::“{ -
arrsngements with the area staffy the assistance previded I
fer the rader personnel under P/0 Hannem whon they arrived |
was mecgre. This was partly due, mo doubty to the fact that
mow their way areuhd, but they maintaimed that althocugh il
Avea co-operated it was not uatil the first enemy raid on .
Darwin on 19 Peb 1542, with the resulting chaos which ensued, il
that they were able to secure adequate assistance from the 1[
local RAAF Station, and then only beeause they were able to ',!ihl

il

|

I

i
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step in and help themselwes. It is to their everlasting
eredit that they continued with the job and did not jJoin
the rush South.

Radar #tarted at Townsville and Port Moresby by
similar arrangements. As several stations appeared in the
area the most experienced officer was detailed by RAAF
Headquarters as Area RDF Officer and from this the
organisation gradually built up until by the end of 1H2 it
had reached considerable proportions., As the organisation
grew its defects became more apparent. The arrangements in
the field were far from satisfactory as the radar stations
were more or less motherless and I made several atiempts %o
have a system of rader wings organised but withoul success,

At this time Sgquadron Leader Gibbs of the Royal New
Zealand Air Foree arrived to examine our radar organisation
and I took advantage of his presence to force the issues.
After inspecting the organisation he wrote a report (File
201/28/6%, Enclosure 1B) which esused RAAF Command to ask
RAAF Headguarters to set up an organisation almost identical
to that which I had proposed. Radar wings were established
in the areas Darwin, Townsville and Moresby and more Important
still, the Direetorate of Radar wes finally given
responsibility for the filter organisation with the objeet of
eombining the filter rooms and the radar stations as an
entity.

The result was & pleasant change for radar personnel.
It must be emphasised here that the lot of personnel on
radar stations was often an unenviable one. Stations were
usually situnated inm outlying areas, often in places where no
lu;:lcmmieationmpassihhmdwtherefmhadtom
fed and maintained by air or sea. From the early stages
strenuous endeavours had been made to secure luggers or small
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schooners for this purpose but all small eraft had been
taken over by the Army and for one reason or another it was
impossible to arrange 2 reliable service by the Army. In
one case a man who broke a leg had to be kept at the station
for 10 days before he could be moved to hospital, There
grew up, therefors, an opposition Alir Force small boats
organisation and this, backed up by eommmniestion aireraft,
sacceeded in keeping the radar stations reascnably well
supplisd.

Before the advent of the wings, this proble= had been
on the shoulders of the area radar officer and results had
not always been gued., When the wings became effective,
however, all the problems of the radar stations wore handed
over to thes with a resulting wery great improvement in
general maintenance and welfare of radar personnel., This

wing organisation contizmed throughout 1943, but when fopward

moves began in the FNew Guinea area it tended to become
stretched out and a new organisation was introduced, The
filter organisation is deall with separately.

The organisation for airborne radar déid not change.

immmpﬁmmmﬁfwammm

! who operated in parallel with the sguadron signals officer
when Radar wings were formed it became neeessary to
provide for radar advice to the AOC. An Avea radar officer

. was therefore appointed, originally in parallel with the Area
'Sigmals Officer, but later as a member of the Signals Offieers!

'Staff, His duties covered both ground and air-borne radar
. from the staff point of view. Originally he was also

. responsible for filter rooms but when this organisation was
o =
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handed over to the operaticns staff a2 separate staff officer
was appointed for this purpose.
ZAAF Command

American Headguarters and GHQ whieh were originally
established in Melbourne in 19%2 found it necegsary later in
the year to move closer to the war and mmié’éiﬁz the whole
organisation was moved to Brisbane, It became necessary for
the RAAF o mointain close contact with the Amerieans and
RAAF Command was formed to establish this contact and was
given responsibility for the operational employment of the
RAAF. Group Captain Wiggins was appointed Chief Signals
Cfficer and originally he dealt with all signals and radar
~matters. In October however, he found it necessary to
increase his staff and was appointed as his radsr officer.

From then oawards RAAF Headquarters gradually lost
interest in the tactical employment of radar stations and
became more concerned with the supply of equipment and
personnel, the disposition of which was RAAF Command
responsibility, From many points of view the whole
mangemuétmnotahappymanditwinﬁotbeenlarged
upon here., At the same time 2 system of specification of
operational requirements was established. Prior to this we
had lived from hand %o mouth, securing equipment vherever
possibleandusing it in any way that appeared useful.

In 1943 the situation stabilised somewhat and it
became possible to plen shead and aim at the production of
equipment to meet Speeial requirements. This resulted in
RAAF Command setting down in the broadest terms their intended
use for the equipment. It was then the responsibility of
. meaeadqmters to select an cquimtwhich would meet
this requirement as far as possible and notify RAAF Command
of any likely shortcomings. This arrangement also covered
research and development and it was to meet RAAF Command's
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operational requirements that the new radars which were in
the eourse of development by Radiophysies when the wer ended,
were put in hand,

As early as 190 approval had been given for the
formation of 2 Women's Auxiliary but it was not until 1942
that a use for it in Radar arose. The manpower situation was
acute and it was obvious from British experience that many
women could replace men as Radar operators. File 201/20/72
raised in April 192 wvhen D/WAAAP agresed that women could be
used on Radar Stationsy and it was immediately approved by
mmmmammmwum
and train very large numbers of radar operators, a long and
bitter tussle commenced between the RAAF and the Minister for
Alr as to t@g places in which they night be employed.

The HMinister for Air contended that the employment of
WAAAF personnel on radar stations in isolated areas wounld be
immoral and it was scme considerable time before 2 seleetion
was made of those stations at which WAAAF personnel were
allowed to serve. After this DWB was faced with a further
problem in the comstruction of special WAAAF living marters
ete, to accommodate them. In many cases this meant the
lstiing of new contracts al very considersble expense owing
to the fact that during the arguments the contractors on the
original jobs had finished and left the site.

In August, approval was obtained for WAAAF to be
employed on a total of 17 stations. By this time, however,
the training organisation had excelled itself in the
production of WAAAP radar operators with the result that
there were already several hundred for whom no jobs could be
found, For as long as 12 months afterwsrds WAAAF radar

1."'\ I‘. .



eperators were still being employed im kitchens, stores,
depots, ete, and some of them never sew & radar station.

In order to cope with the special problems of WAAAF
mumzm.mmmu.
posted to each station. This was a very fortunste arrangenent

h.qnﬁ:immtrolatthnﬁlﬂrrmh.i?ﬁmafm
mmmlmmtugadmm:paluym
adopted whereby the filter room personnel would be inter-
mumumﬁumﬁmm
nmmmumwhmmmmmm

mmmmmmmwﬁmm
intervals. In this way an excellent understanding was built
'mmw:num‘nm. Even at this
 stage WAMAF personnel were a mixed blessing. Yery soon the
i wdmewmem-
of manpowere This meant that all radar persomnel were employed
mwmmmum,mmmmwm
-;‘_,"M“sw‘ﬁ'hmm‘laﬂhw
p-mmnmumumnmm. The
mwmmmnmmuth
~ personnel on southera Stations. These stations however were
alvesdy mennsd entirvely by WAAAP and medieally unfit RAAT with
 the result that no exchange was possible. |
140 mot intend to suggest here that WAAMP 414 mot |
grove useful or were mot more valuable thea the trouble they ij”
caused. In faet they were the saving of the situation. in |

LS
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the frantic days of 19%3 when radar stations were being
formed at the rate of 6 to § per month it was replacement of
men by WAAAF on Southern stations which allowed us to falfil
our obligations, Further, there is no doubt that a woman is
munech better suited for the duties of radar operator than is
a man, Her temperament is suited to the more or less routine
work involved and her ability to £i1l1 in dull moments with
such things as knitting ensures that she does not suffer from
boredom.

Ihe War of Paper

From the earliest days one of the greatest diffieunlties
was the securing of current information from overseas and its
distribution to those who could best make use of it. Originally
gll information on radar came through CSIR who had 2 lisison
officsr in Australia House, London, and received information
from him thronmgh Radiophysics Laboratory Sydney. Very scon the
Services enlered the field and the RAAP seeured information
from its Radio Liazison O0fficersz both in London and Washington,
The original trickle of information soon became a ficod, and
the arrangements of the RP Laboratory became inadequate. Up
to the end of 1942 there were piles of documents in the
lsboratory about whose existence nmo one appeared to have any
information, Data was received by sez mail and airmail doth
in its original form and on microfilm, and it was not until a
very determined attack was made on the problem that some
Semblance of order was restored.

Badiophysics Laboratory eventually produced a series
of acecession lists detailing 2ll documents as they arrived
and these lists were distributed amoncst those likely to be
. interested. From the RAAF point of view at least, this was

. merely the beginning of the problem. The RAAF by this time

was also receiving piles of documents from both London and
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Washington and there were two serious problemsi firstly the
proper receipt and custody of the documents and secondly the
seanning of the vast amount of information available by those
interested.
Badar Library

The Directorate of Radar had tackled this problem from
the beginning when it became necessary, with the advent of
Australian ASVe to produce a manual of the eguipment., There
was on the course at Richmond at this time one, pilot officer
J«i. Moyley who by profession was a technical journalist and
he was given the responsibility of compiling and reproducing
the manual of ASTV, This was done so suceessfully that Hoyle
was established at RAAF Headquarters with the Directorate of
Radar with responsibilities for all matters concerning
documents, His section rapidly grew intc a small empire whieh
received documents from overseas, catalogued and filed them
and prepared lists for distribution throughout the Directorate.
At the same time a serious problem arose in the reproduction
of other radar manuals as more egquipment became available, and
Moyle's section took this responsibility as well with notable

success. By the end of the war a very comprehensive library
had been established, backed up by an exhaustive filing and
cross-reference system and a very considerable 'mbeyét
manuals had been printed and distributecd.

1
i
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SUPER-REFRACTION

As soon as radar eguipment began to be used on the
Australian coast it was discovered that maximum ranges varied
from day to day. While the hormal range for a 10,000 ton ship
mahut30=ﬂea,msmadaysthisrangewoulaheextended
to well over 100 miles, The new phenomenon caused considerable
speculation and provided scope for scientific investigations
for several years., It became particularly noticeable when
the RAAF warning station at Kiama was installed, and a case
is on record where the warning station at Gabo Island reported
a ship at well over 100 miles range.

An investigating aircraft was not plotted until it
arrived at the ship and was not plotted on its return, the
reason apparently being that the aireraft flew out at about
95000 feet and descended to a low altitude on reaching the
ship. It thus appeared that while low level performance was

increasedy high level performance was decreased, but no real Kl

proof of this latter assumption was established. It soon

became apparent from observations made off the coast at Sydney
that this phenomenon occurred when a temperature inversion i
was present at about 5,000 feet and it became known as the |
"Temperature Inversion” effect, "Anomalous Propagation" or

later, "Super-refraction”.

Considerable work was done on the problem by
Radiophysics Laboratory but unfortunately this work was not
continuous owing to the many calls for full-time effort on

at Syédney eiaery day for two weeks and took readings at
progressive heights up to 10,000 feet. These readings merely

other problems. At one stage an Anson was flown off the coast }
\
|
|

|
showed that the lobes of a radar station were bent down |

slightly on days of temperature inversion but produced no proof




of decreased coverage at high aXitudes.

As more stations were built the phenomenon was found
to extend into tropiecal areas and an attenpt was made in
New Guinea by FIt Lt Syer, a scientific observer, to foreeast
radar performance from daily meteorological conditions, He
found that meteorological information was inadequate and
finished by Pforecasting meteorological conditions from radar
performance. This established a pointer towards future
possibilities but no systematic forecasting was done in SWPA
during the war. At the same time work had been going on in
both England and America on the problem and in 1944 Dp Booker,
an Baglish aulhority on the subjecty visited anstralia to
investigate conditions. He found that work here was in some
respects in advance of that being undertaken anywhere overseas,
and his visit provided a considerable boost to Australian
activities,

Bythistimthemkmbaingcarried out almost
entirely by Radiophysies although the RAAF co-operated as
much as possible, This co-operation extended to the
establishment in 1944 and the operation for 12 months of
special observation stations in the Darwin area and the
collection over an extended period of radar observations from
a considerable number of stations round the Australian coast,
When last heard of the mass of data produced was being
attacked by an analysis section at Sydney University with the
help of a number of WAAAF personnel., Sufficient data exists
Lo keep the section busy for some years to come, This -
phenomenon of anomalous propagation is likely to inmerease in
imtamewithtbeaawntofhighpmredandlongernnge

radar and may well become as important = faetor as mteorolozy
in future operations,

?aﬂwingthempleubichIhadsminEnghnd, I
had early advocated the establishment of an operational
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research group for the RAAF. Unfortunately this suggestion
did not get very far until the matter was raised by Sir John
Madsen after one of his trips to England. At the first
meeting of the Radiophysics Technical Committee (File 201/ |
23/6% - Enclosure 2B) January 1942, he proposed that Australia i
should collect a small team of suitable personnel under Dr
Martyn at the Radiophysics Laboratory. This suggestion was i
referred to the Radiophysies Advisory Roard on 16th January \; ‘ “
1992 (File 201/1%/125 - Enclosure 7B). The Suggestion was i
approved and several university graduates were enlisted by il
CSIR for the work., Later they were joined by several oil
geologists who had escaped from Sumatra and the group was
handed over to the Army for operational control although they i
vere maintained by CSIR.
From the start this arrangement was unfortuqate. ORG ‘
as it was known almost played the role of beggars. it |
| Individuals were posted in the Sydney, Brisbane and Townsville | |
areas and by industrious prying produced reports on sundry iy
widely diverse subjecis, most of which received little |
attention. In fact it can almost be said that no practical |
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use was made of ORG at this stage. These remarks apply \ 5;.
particularly to the RAAF point of view as although the radar
organisation felt the need for the advice of ORG the arrangement
existing did not make this advice easy to get and it was not
until 1943, after visits to Australia by Professor Oliphant

in 1942 and Sir Henry Tizard in 143, that the Air Force

became sufficiently interested to set up its own operational

research group under Dr Bower. From that time onwards
operational research became a part of the branch of the CAS

and ¥ts activities extended to a much wider field than purely
radare.




Scientific Observers

From the beginning of radar, arrangements had been made
to enlist the aid of trained observers who would study the
operation of the filter rooms and by careful analysis of data
provide snggésticns which would 1mpfove the efficiency of
the organisation. Three such people were listed eariy in 1942
and were posted to Sydney, Townsville and Darwin fighter
sectors, They were Fl£ Lt Syer, F1t Lt T. Sutherland and

« Here they did excellent work, but owing to

a serlies of misconceptions as to their role they never
received the recognition which was their due and it was not
until the inception of the MFCT and ADHQ organisations in
19&# that their role was prOperly recognised.
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THE STTUATTON IN SEPTEMBER 183

In September 1943 a number of important chanzes took | O
place in the radar organisation, the chief of which was the
change in Directors. It 13' therefore appropriate to summarise 1
the situation at this time.
IHE DIRECTOR OF RADAR. The end of 193 had marked the

completion of an era of development in radar. The advent of

the Lu/A4 and the successful progress of the ASY programme i
brought to a conclusion a period of frantic development, the

outcome of which was a system of radar which was adequate to |
cope with the threat of the Japanese at the time. In point il
of fact, this system was really adequate for the rest of the |
war. With the defeat of the Japanese in the Solomons and at
Milne Bay, the war looked like taking a turn for the better, | [

and it began to appear that we were entering a new stage.
I felt that this new stage warranted a fresh outlook,
and as it was then two years since the radar organisation

had had direct contact with overseas in my visits to England
and America, I felt that there was a2 real need for reviving
this contact. Early in 19%3 T therefore proposed that the
RAF be asked to send an inspeeting officer to Australia to M |
examine the radar organisation. The RAF replied that no HH
suitable officer was available. Shortly after this I proposed '

the RAF. The RAF, at first unwilling, finally agreed and i

jl
that an exchange be arranged with a suitable officer from | ’
Group Captain G.P. Chamberlain was sent to Australia in {1

| ASV. Fitting of ASV Mark IT was continuing steadily and it |
& il
had been reduced to a depot job together with the fitting of i

August to take up the duties of Director of Radar, i

all new Beauforts as they came from DAP. A total of 420
aircraft had already been fitted but there still remained ‘
some 200 for fitment in 1944, Most of the training problems |
had been overcome and a comprehensive ASV training syllabus, I ’
together with a very good training organisation, was in !
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operation at the GR 0TU.
Enthusiasm for ASY had been steadily inereasing and

some very interesting operational results had been achieved
inciuding the sinking by a Catalina at night of an enemy
ship in the Coral Sea anﬁ the location and destruection of
enemy aireraft in the Arafura Sea. The beacon programue
had been extended and had been responsible in a large
measure for the enthusiasm with which ASY was used. New
beacons were installed at each forward base as it became
operative and a total of some 40 beacons were in operation.
ASD. The ASD fitted Venturas (PY 1) were being made ready
for sea search activities north of Darwin but the greatest
difficulties had attended the procursment of spares and
test egquipment

IFF. IFF Mark IIN had been fitted as an interim measure to
a number of aireraft prior to the advent of ¥Mark IIl. HMark
TII was becoming available in large numbers in July and GHQ
nad set as its objective a change-over to Mark III by the
end of October. This objective was not in fact reached but
it is interesting that by July a total of 450 gireraft had
been fitted with IFF of one type or the other.




ACO

A total of 9 ACO stations had been established and
were operating, this completing the programme of fixed
stations which originally numbered 32. The equipment was
found to be too heavy and bulky to warrant further use In
operational areas and as the war moved further Yorth the
stations already operating in Southern areas became surplus
and were eventually closed down withoutl having made any
major contribution to the war effort.

CHL

The CHL programme was stopped in September 1943 as it
was found that La/AW ﬁs eapable of providing comparable
cover and could be moved much more easily. CHL stations
were by this time operating in over %0 sites chiefly on
the mainland and in southern arease. 7

&I

The fixed GCI programme had been completed and work
was progressing on the production of % additional mobile
stations. By this time a total of 9 GOT stations were in
operation incinding 2 BWG from Canada and 7 British type &CI.

The main effort of the radar organisation was by this
time being put into production and formation of LW/AW

stations. The programme provided for the formation of three
stations per month and this rate was maintained for some
considerable time. By July, 30 stations were actually
operational and as each new stations became available it was ;‘
immediately sent into operation, so that no pool could be
built up as a reserve. The shortage of manpower had become i

less scute and it had become possible to devote more time
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and care to the formation and training of LW/AW stations,

These stations represented a problem of their own.
Almost invariably a new station was sent to some outlying
area where it was confronted with very great difficulties.
It was either so close to tﬁe enemy that wvery special
precautions were necessary or else in an area where nature
was the main enemy in that living conditions were extremely
difficult. In some cases both problems occurred at once
and this matter will receive more detailed consideration
later.
AW Mark ITIT

An experimental model of this equipment had been
completed but the standard LW feeder system would not carry
the increased vbltage and a new feeder system remained to
be designed,
LW/GCI

The first Worledge LW/GCI had been completed by New

South Wales Railways Workshops and tests were about to

commence at Bankstown,

Interrogators
The decision to ®hange to IFF Mark III meant that most

of the existing radar equipment could not identify aircraft :
carrying the new IFF owing to its operating on a different
frequency. It had therefore become necessary to instal a
separate transmitter and receiver at each radar station for
the speeial purpose of interrogating the new IFF. This new
equipment was known as an interrogator and supplies had early

been ordered from America. The first interrogators arrived =#
in August and a frantic programme of fitment to radars in

forﬁérd areas was put in hand., The programme was well under

way in September.
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S of Pro up to J i
The following equipment was in operation by July 1943:-
ASV aircraft fitted - %20 il
IBF: i - - 450
Ground Stations operating or formed:-
Col & aM g1 ACO Li/au Total it |
42 9 6 30 87 g;
Calibration
Calibration flight had been formed as part of RIMU and
aireraft were kept extremely busy calibrating new stations
as they were formed and re-calibrating others. It is not
surprising that many stations still remained to be calibrated,
as nevw ones became operational at the rate of 6 or & per month.
Radar Officers! Conference
During the week beginning 23rd August a radar officers! L
confercnce was held at RAAF Headgquarters. All area radar |
officers and CO's of Wings attended, together with N
representatives from the radar school, RIMU training i
organisations and the RNZAF. The conference lasted for a %
week and a very extensive programme was covered. It was
the first time that it had been possible to gather officers fﬁp
together to discuss common problems and much benefit resulted. i
It occurred at a time when the drive towards Tokyo was about il
to commence and the opportunity was taken to warn all
officers to make preparations for the change in outlook from
defensive to offensive tactiecs. Group Captain Chamberlain
RAF had just arrived from the UX to take over the duties of il
Director of Radar and it was a unique opportunity for him to i |

meet some of the officers concerned and learn many of their ;\I
problems first hand. J
Adoption of the Term ‘Radar® Vi?
Up to this time the British had used the term RDF (e
while the Americans used 'Radar'. It had been becomning very %“;

plain that considerable advantage would accrue from the
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adoption of the American word and this was finally done by
all British forces in September 19%3. The Directorate at

RAAF HQ thus progressed through the stages of S7, D Radio

Services, DRDFy D Radar.

IHE STRATEGICAL SITUATION CHANGES

gffensive Strategy
The end of 1943 and the beginning of 194 saw a marked

change in many aspects of radar. The limit of Australian
manpower resources had been reached, the pendulum of the
Japanese advance was commencing its back swing, new types of
radar equipment were quoted as operational requirements, and
the RAAF Headquarters Signals Organisation was to be re-
organised.

With the establishment of RAAF Command adjacent to
GHQ in Brisbane, RAAF Headguarters became a supply organisation
and RAAF Command a user. As far as ground radar egquipment
was concerned the tune cazlled by RAAF Command had been a fast
one but when the RAAF Command programme for 19%%% was received
in Melbourne in Angust 19%3 a decrease in tempo became
necessary. The programme called for the provision of a total
of over 2,000 additional personnel during 194% and when this
total was added to the reguirements in other musterings the
RAAF allotment of manpower counld not satisfy the demand.
It was necessary therefore to inform RAAF Command that only
1,000 radar personnel could be produced for the next year and
it was their responsibility to use them as they thought best.

Progress during 1943 can be judged from the following
figuressz:-
Aircraft fitted with ASV Mark II increased from 100 at the
beginning of the year to a total of 600 in December, while
ground stations inecreased from 35 to 90 during the same period.
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These extra 55 ground stations implied 2 total of approximately
2,600 personnel of whom over 600 were trained radar men.

Barly in 1944 2 stop was put to most airborme radar
development, mainly by the abandomment of the BDM34
{Beaufighter) torpedo project., This aireraft was to be fitted
with ASD 1 while Radiophysies were also developingz a three
centimeter equipment known as J33 for the same purpose, Both
these equipments were cancelled and no great changes ocecurred
in the airborne programme until the arrival of Liberators
towards the end of the year.

The ground programme however was tc expand considersbly.
The way appeared clear at last for securing long-needed height

finding in conjunction with RAAF pradar. At the same time a
similarly long felt need of warning against low flying alreraft
seemed possible of fulfilment, Ever since the early days of
the AW the limitations of height finding and low flying cover
had been the cause of some concern. In spite of the fact that
no heights were given by the iAW, great success had been achieved
by the fighter organisation largely due to the unimaginative
tacties of the Japanese.

At this stage it is interesiing to study the Japanese
radar developments, Although a Japanese radar nad been
captured by the Amerieans at Guadaleanal the tacties of
Japanese bombers and escorting fighters seemed to indicate
that the Japanese commanders had no knowledge of the
capabilities and limitations of their own or our radar. Postwar
investigation has shown that this was due to the wveil of
secrecy surrounding radar and the inability of the scientists
to co-operate with the Services. The resuit was most fortunate
for theu Allied forces as the enemy bombers usually came In at
the same height on every occasion and ogénly one occasion in
attacks on Darwin did the enemy use low flying tactiecs. Even
in this case it is not clear that the operation was intended %o




defeat the radar.

To meet the threat caused by these two shortcomings
RAAF Command early in 1944 produced operationzl reguirements
for a GCI station which would be air transportable height
findings on air warning scts; and a low flying cover egquipment
capable of giving warning of the approach of enemy aireraft at
very low heights, At the same time the radar conscience had
suffered considerable pricking owing to the common freguency
in use by practically all RAAF and American radar. This,
combined with the simplieity of the radar sets themselves
would have made jamming by the enemy a very simple matter.
Some attention was therefore given to a variation in frequency,
the most notable move in this direction being the AWH,.

This equipment grew from developments in the valve
laboratory of the Melbourne University under Professor Martin,
Professor Martin had been successful in mding magnetrons egual
to those produced overseas and Radiophysics decided that here
was an excellent opportunity to branch intc a purely Australian
radar development. They chose a wave length of approximately
30 centimeters as being one which had not been used extensively
overseas and which would give many of the advantages of
centimeter technigues combined with a number of the advantages
of 1.5 meter radar. Radiophysics therefore set about the
production of the AWH which was to be a 30 centimeter radar of
considerable power and giving heights to an accuracy of 24000
feet at long range. Other radars planned were the CMH which
was to use an SCR 717, 10 centimeter airborne eguipment to
give height and range only, the LW/GCI Mark IT and the LFC.

All these eguipments were in development in 1%% and
early 1945 and several LFC and GCI Mk II stations had been
produced by the time the war ended. IHone of the other however
got past the development stage.
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While these developments were proceeding no special
attention was being given to the problems of enemy Jjamming,
as the new equipments were to cope with this, The landing of
the Americans on Leyte in the latter part of 19%% produced a
series of reports and rumocurs of jamming by the Japanese of
American 200 megaeyele radar. This resulted in a period of
frantic activity at Radiophysies during which plans were made
to modify existing AW recelvers with interim anti-jamming
devices and at the same time 2 completely new AW equipment
based on the original, but incorporating all possible anti-
Jjamming measures, was designed., This was to be known as the
AW Mark V. Here again the timely collapse of the Japanese
saved us much development and manufacturing trouble. No AW
Mark V had been produced by VJ day though a number of AW's had
been modified with the interim anti-jamming system.
c ) eled

With the move of the war from New Guinea towards the
Philippines a radical change took place in the methods of
transportation of egquipment, While the main base was Moresby
and while radars were being established in isolated areas in
Horthern Australia and Northeran New Cuinea, air transport was
the only suitable means of carrying radars into the area. To
meet this need the LW/AW had been produced. After the capture
of Buna and Lae, oﬁerations changed tc the more conventional
amphibious warfare in which landings were carried out from the
sea and all equipment was carried in landing barges. Under
these eonditions air transportable radar was at a disadvantage
as it had to be carried loose in wvehicles and assembled ashore.

- It was towards this type of operation that RAAF efforts

me%directed in 19k, No attempt was made however to re-
design the radar for vehicle mounting, RAAF Command being
satisfied to carry the equipment loose in vehicles for erection
ashore. This sudden change in tacties is a very useful paintl;

-
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for the future. Air transportable characteristics will always
be necessary for operations such as were carried out in North
Australia and New Guinea, owing to the need for operating
from bases only accessible by air or sea, and the shortage of
sea transport. At the same time it will always be necessary
to provide vehicle mounted equipment for landing operations.
The ideal would be a radar which is airtransportable as well
as being capable of mounting in and operating from a vehicle.
Beach Warning

A further lesson can be drawn from the landing operations
North of New Guinea where it was found that long range warning
was not really necessary in the first phases as this could be
provided by escorting Naval vessels, but that short range
warning of,say 25 miles, was adeguate. This was sufficient
to alert the anti-aireraft guns and have them pointing in the
right direction by the time the enemy airecraft arrived. Such
facilities could have been provided by man pack type radar
although in the future anti-aireraft guns will no doubt
include their own warning system of this type.

Radio Countermeasures

Early in 1942 there occurred an event which shook the
21lied Radar organisation to its foundations. The German
battle ships Scharnhorst and Gneisenau which had been
sheltering at Brest for some considerable time broke out under
cover of bad weather and sailed through the English Channel
under the noses of the British defences. Just when the RAF
radar system was about to be used for attacks on these vessels
it was suddenly put almost out of action by a barrage of enemy
jammers on the French coast. The possibilities of jamming
had been Toreseen by the designers of radar but This was the
f£irst occasion on which it had been used and it was significant

that only an experimental 10 centimetler radar which was in use

at Dover was not affected. The fact that this radar could not




pass its information owing to poor communications was
incidental,

This event marked the inauguration of an entirely new
activity in radar which came to be known as Radio Countermeasures
or RCH. In Australia the Navy was the first to be interested
in RCHMy their main interest at the time being the provision
of a receiver to be carried in ships to pick up enemy radar
transmissions, thus giving waraing that the ship was under
radar observation by the enemy. The matter did not receive
very great attention however until 19%3 when GHW took an
interest in it, forming "Section 22" which was charged with
all matiers concerning RCM. This section which had available
to it all the facilities of the Ameriean forces in the area,
ecollected reports from agents, from receivers carried in
submarines and from landing forces as at Guadaleanal and was
able to build up a fair picture of the Japanese radar
organisation,.

RAAF interest in RCM commenced when Section 22 borrowed
RAAF personnel $o fit special receivers to American aireraft
and fly with them on missions over enemy territory. Later
similar receivers were fitted to RAAF aireraft in the North
Australian areas but it was soon discovered that the use of
operational aireraft for this purpose had considerable
disadvantages. These aircraft were concerned solely with
dropping bombs or fulfilling their reconnaissance mission and
returning to base, and only exceptionzl erews would devote
time to searching in enemy areas for possible radar transmissions,
Usually problems of serviceability and operational losses
also arose and toward the end of 194 it was decided to follow
British and Ameriean practice and establish RAAF aircraft
specially for RCH duties.

These aircraft were to be known as Ferret aircraft and
would be fitted with an array of receivers, recorders and
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analysers. In the meantime RAAF Headquartiers decided to
become better informed on RCM matters and early in 194 two
radar officers, F1t Lt's Nash and Thomas were sent to England
to make a thorough examination of the RCM organisation. On
their return they took up the cause of RCM and concentrated
their interests on the Ferret project. BEarly in 1945 No 201
Flight was established comprising two Liberator airecraft under
the command of Wing Commander C.S. Davis, and these aircraft
were allotted to APU for specizl fitment as Ferrets.

An extensive programme of RCY was commenced. All RAAF
Radar and Signals equipment was examined for possible anti=-
jamming modifications, special operators were trained in Rana
for Ferret purposes, a number of training teams were formed to
introdnece RCH technigues in operational areas, and an RCM
training manual was produced. As time went on it became
increasingly obvious that the RCM programme would be too late.
The war was moving rapidly towards Japan, the Philippines had
been captured, the remaining Japanese forces in the islands
were more or less disorganised and eertainly represented no
menace from the RCH _point of view. It was unlikely that the
Liberators would have 2 job to do. In zctual fact the war
ended before they were put to operational use., The experience
gajmdvasmlnablebntithasprohablybe'BRlostbythe
departure of the officers concerned from the Service.




The problems presented in the operation and control of
tranqurtable radars deserve special attention. The extensive
use of the Lw/A¥ and later of transporieble GCI's taught us
many lessons., The first transportable radars used by the RAAF
were constructed in Melbourne from two ASV sets with portable
aerial systems and were sent at shori notice to New Guinea
with a2 erew of a2 Sergeant and three wen each. They were
eventually established at the Bastern eatrances to Milne Bay
where they were to give warning of the approach of aireraft
znd shipping.

From the beginning the enterprise was unfortunate.

They were sent out into the blue and were immediately forgotien,
with the result that they became unserviceable, &the persml_l.
were neglected, and seriocus loss of life could have oceurred
ander less favourable conditions. The lessons of these two
stations should have been learned when LW/AW's were formed

but unfortunately events were occurring so guickly in those
days that adegquate preparations were not practicable, The
first Lu/AuW's were formed in Sydney, also at short notice, and
were transported to New Guinea by air or surface transport. |
The results depended mainly on the skill and experience of .i\"
the station CO. i

Most of the CO'S in those days were men straight from the \
accelerated University course, usually under the age of 21. I
While technically gualified, they were not used to handling ]‘
meny least of all under tropicel jungle conditions. No others il
were available, however, and they had to be sent. In some it
cases results were excellent and in others admimistration and i
diseipline suffered considerably. The problem was eventually |




met, firstly by not commissioning men who were under the age
of 22, and secondly by posting an additional officer with
administrative experience to stations situated in out of the
way areas.

Another problem of the early stations was the difficully
of securing NC0’Se A11 the radar people were boys together.
They had come straight from radar sechool and stations usuzally
formed with no NCO*'s whatever, It fell on the shoulders of
the area receiving the station to appoint acting WCO's from
those who appeared to warrant the responsibility but here again
the interest taken by the area varied and it was not until
Radar Wings were formed that the stations received the attention
which they required.

Guards

emoftheprnbmsmthepmvwimofm. The
need for gaards varied from anti-pilfering duties in Southern
areas to protection against the eneny in Horthern areas. A
policy was eventually adopted of posting four guards to
Southern stations while the guards for Northern stations

varied at the disepetion of the local commander, Radar
stations were often the closest Allied troops to The eneny and |
smestatisasinler&imuumallotteﬁmm&ua !

further problem arose mSmtmmmmmmm
stations were lecated in head-hunter country. Here again

Froa the beginning it was obyious that those men being
posted to padar stations required speeial training. The policy
was adopted of putting all such men through special comnando
courses and fellowing this with a perisd of special training

at a radar tation. However, so great wes the demand For

stations that it was not until 1ate 19%% that this policy
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could be implemented. A special organisation was evenu..
set up at Radar School, Richmond., for the jungle training of
radar stations. New stations were formed at the radar school
and were then sent into the mountainous country near Richmond
where they earried out several weeks training in camp life
operations and tactics. This produced, long after it was due,
a party cof men who had some chance of looking after themselves
when they arrived in tropical areas.
Ihe Problems of Air Transport

The first LW/awW left Mascot by air and nearly zll
subsequent omes also travelled by air. One of the &ifficulties
was the provision of suitable handling facilitles at the end
of the air journey. Eveniuslly it became possible o provide
a jeep and trailer for cach station so that eguipment counld
be moved from the aerodrome tc the final site. Other problems
were those of schedules of eguipment, proper packing,
priorities of movement, ete, all of which were eventually
reduced to a formula.

Problems of Tsolated S

Once a station was established in the jungle it was
usually many miles from its suppiy base and perhaps hundreds
of miles from its filter room. Supplies were arranged by
various means, often by special small boats run by radar wings,
and at times by air, Communication was usually by radic,
two complete radio sets being supplied to ¢ach staticn, or
when landline communication was poscible, one radic set as a
reserve to the landline.
Security of Commnications

From the earliest days muech thought was given to the
problem of security in passing plots by radio, A false grid
system had been used in England but The {irst step hére was to

introduce a special code which was applied to all radar plots,
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This ecode was soon sbandoned owing to the delays which it
caused and most telling was eventually done in clear. As
time went on the need for security decreased with the dwindling
of enemy forces but the problem still remains and no adeguate
solution has yet been produced.
Poyer Supplies

Possibly the greatest problem with which the radar
organisation along with many others had to contend was the
provision of a light and reliable power supply. The first
radar stations went to New Guinea egquipped with a twin
cylinder air-cooled molor, originally designed to drive a
Howard agricultural cultivator, driving a 23 XVA aliernator.
This motorrequired very careful maintenance and gave
considerable &mhle when it was not forthcoming. ?ortmtely
the problem was tackled early by the Signals and Technical
staffs and a set was eventually produced comprising a Ford
10 horsepower engine driving a 5 XKVA alternator. I* proved
toc be a very excellent solution to the problem as it was
extremely reliable. However it suffered from the serious
disadvantage of weighing 15 cwt and as two of these were always
sent with a radar station they represented more than half the
weight of the technical eguipment.

Unfortunately, right up to the last days of the war, no
better solution was found than these sets and we finished the
war still short of a really suitable power supply. HMuch time
was spent in designing radar eguipment which could be broken
down intc man pack sizes of about 150 pounds each but this
work was more or less wasted as it became necessary when a
station was to be operated continuously for any length of time
to send a Ford 5 KVA generating set weighing 15 cwt as its
power supply. Towards the end of the war lighter weight units
were becoming available in America but their saving in weight
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over the FordSet was not outstanding, and no information is
availsble on their comparative reliability. A real solution

to the problem still remains to be found,

The Air Defence Organisation in Australia got away to a
bad start but it is most surprising that no real attempt was
made to rationalise it for three years. Mention has been
nade of the difficulties experienced with filter rooms and
the problem will be enlarged on here. In Jammary 1942 with
the fall of Singapore a frantic programme was commenced in
Australia for the provision of filter and control rooms at
focal points, At the same time a training organisation was
established at New Lambton, Newcastle, this school being
intended to become operational in the event of an attack
occurring. No good purpose will be served in outlining the
incredible series of misiskes and disorganisation which followed
but the trouble ecan probably be traced to the failure of the
air staff to realise the reguirements of air defence.

The Air Staff at that stage was a mixture of American,
Australian and RAF, the RAF personnel being aware of the
requirements and trying to establish an organisation following i
British precedent, while the remainder worked on new ideas
of their own. The first result was a control organisation
which had no comnection with or understanding of the reporting
organisation - either radar or air observer corps. These
misunderstandings were exaggerated by the personnel who were
chosen as controllerss; in most cases they were failed airerew
or other officers who had no conception of the problems of
air defence. The situation became worse until in 1943 I was
able to gain control of filter rooms and combine them with

Radar into one organisation, thus remedying part of the
difficulties.




Another factor militating against success was the
influence of ex 3 Sgquadron persoanel at RAAF Headguariers.
These officers had come from fighter 3quaérons operating in

the desert and had established an excellent name for themselves.

Unfortunately, however, they had had no experience whatever
of static air defence and had never been controlled by radar
to an interception, They tended therefore to think of
fighters in terms of desert warfare, tacties which were
extremely successful in close support at Milne Bay but were
gquite unsuitable for the radar controlled defence of Darwin.
Farther difficulties arose in the case of GCI controllers.,
This was partly due to the fact that the number of Japanese
night raids was very small and there was no real need for GCY
COETROL. HNevertheless and rightly, the Air Staff required
GCI facilities at all fighter sectors.

It was not until 1944 that this GCI problem was
straightened out with the importation from England of two
trained officers, one experienced in GCI and the other in
filter rooms and fighter intereeption. Heanwhile the lessons
had been learned in operational areas, particularly at Darwin,
by bitter experience, and Darwin had become a2 very efficient
air defence organisation., Moresby on the other hend was
under the control of the Americans who had not by this time
developed a really successful system of control of their own.

It was unfortunate that while the RAF control system had
been adopted in toto by the American training organisations in
Ameriea and in faet officers trained in this system were
being sent to FHew CGuinea from America, the Americans in New

Guinea refused to abandon their local system and the controllers

from America had to forget the British-American system and
learn the local New GCuinea system. And so it went on until
by the time the Philippines were reached and the RAAF was

operating from Morotai, experience, combined with a certain
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amount of advice from overseas had produced an effective
control system. In the case of the RAAF this resulted in
the establishment of MFCU's and ADHQ'S, where the fighter
defence organisation was an entity, Radar, observers, filter,
control and fighters all being under the officer responsible
for a2ir defence. '

PLOTS ON SHIPPING
Throughout most of the war, the greatest difficulty was

experienced in dealing with shipping plots. In the days of
the Joint Services Committee on air warning, the Havy had
expressed their need for special ccast watching egquipment
at six poinis around the Australian ecoast and as the RAAF
was due to instal a2ir warning stations at these points, it
was agreed that they would also assume responsibility for
special ship watehing radar. Even before this speeial radar
was installed, the standard air warning stations produced many
shipping plots, in the case of Xiama up to ranges of 60 and
70 miles, and these were passed in the same way as air plots
by telephoning to the filter room. It had been agreed that
the Navy would be responsible for dealing with information -
from this point onwards.

The first d4ifficulty was encountered when plots began
to arrive in the filter room and no nmaval representative was
available, nor was the N0i/c interested. From then on a
long and complicated series of discussions took place between
RA.&E Headquarters and Naval Headguarters which resulted
eventually in the establishment at least in Melbourne Fighter
Sector of a Naval Sectién manned by navy personnel for the
speci%} purpose of dealing with shipping information. Similar
arrangements were eveniually made at other Fighter Sectors but
in every case the greatest diffienlties were experienced in
interesting the Navy in shipping plots.
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It eventually became obvious that owing to the [’

restrictions on radio siminng w upon ships at sea, }'15

the Naval authorities had no information as to what ships ‘

melihlytoarrhe off the Australian coast and therefore !i

no real identification vas pessibhortheushippins plots. i

This more or less unsatisfactory state of affairs persisted i
rmtnpmﬂmmdofthcm,Mﬂththe advent of

thQermmm,sughtlsmerewﬁmﬁonm :i.

possible. The problem will continue in the future and warrants |

special attentions , ‘

:’

i

i
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I returned from overseas service in December 19%% and
in Mareh 1945 was again appointed Director of Radar.
Considerable changes had taken place in the meantime, chief ﬂ
amongst which were the following - |

About April 1944 the CAS, who had for some time considered
that closer co-ordination was necessary between Signals and
Radar, decided to amalgamate the two directorates under a
common head and the Dirsctorate of Radio Services was formed
with Group Captain Chamberlain as Director. He controlled two
deputy directorates, D/D Radar headed by Wing Commander J.T.
Phillips and D/D Signals headed by Wing Commander V.E, Marshall.
This arrangement continued until the end of 19%% when Group
Captain Wiggins left his post at RAAF Command and became
Director of Radio, RAAF Headquarters. He then appointed
Group Captain Marshall to draw up an entirely new organisation
for the Signals and Radar services. This organisation was
introduced early in 1945 and from the Radar point of view is
outlined belows= |

l
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D/Radio was responsible for planning, personnel, publiecations,
ete, D/Tels for Signals organisation, D/Radar for the
operational aspects of the sections shown above, while
D/Tels was the common provider of all eguipment. Very soon
after this organisation was introduced the European war
ended and reductions began to take place at RAAF Headquarters
with result that the organisation did not get a fair trial.
It tended however to be top heavwy in that it required a
considerable increase in personnel at RAAF Headquarters to do
the work which had previously been done by smaller numbers.
In essence it really meant the scrapping of the unwieldy signals
organisation and the re-modelling of the whole of the Radar
setup.
Ho 1 BRI

Ho 1 RIMU had been re-named Radio Development and
Installation Unit and took over responsibility for signals
matiers as well as radar.
Badar Wingg

These had been abolished and im thelr place a number
of RINMU's had been established which were responsible for
the storage, installation and repair of all communications Il
and radar oquipment in the area. They also served as base |
organisations for mobile formations. | R

After an apparently interminable period of indecision .
a firm move had been made to gain proper control of the air
defence problem in the formation at the main points in statie ‘J'
areas of Air Defence Headgquarters. This organisation really il
amounted to the pooling of all matters eoncerning air defence, |
ineluding rader filter rooms, operations rooms, air observer I
corps and fighter squadrons under an officer sufficiently - i
senior and experienced to accept responsibility for the air i 'I 5
defence of the area. It was the first time the air defence }."

Al




problem had been appreciated properly and it loocked like
producing order out of the existing chaos.

Prior to this an attempt had been made to establish
a2 system of zone filter rooms which regarded the radar,
observer corps and filter room organisation as a permanent
facility which could be used by a mobile operations room and
fighter organisation to "tap in" wherever a threat appeared.
The arrangement was very logical but was never brought to
completion owing to the shortage of manpower and the
diminishing need for it as the war moved north. The new
ADHQ organisation was at fast a workable solution but again
it was to be paralysed by the shortage of manpower and the
need to send 2ll able~bodied personnel to Horthern areas.
However, it sets an excellent precedent for the future.
TS

In the process of re-organising air defence, steps
had besen taken to provide a2 more logical organisation for
mobile operations in the establishment of a number of fighter
control units. These uniis were designed to follow the war
in operational areas and were egquipped as self-contained units
with L¥/AW and CCI radars, communication systems, filter and
operaticn rooms and ample staff. They did not control the
fighter sqguadrons but were actually placed at the disposal
of the loecal fighter commander who co-ordinated the whole
organisation. Here again order was produced out of comparative
chaos and MFCU's were used successfully in the operations of
Tarakan, Bzlikpapan and Labuan. The faet that the enemy air
opposition did not warrant so elaborate an organisation was
incidental.

RAAF Commang

Barly in 19%5 RAAF Command moved to Morotel where
it was established in the same area as Headquarters ist TAF.
By this time it had sccumnlated a complete radar staff of

g Tk
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its own, the Staff Officer radar functioning under the Chief
Signals Officer. The staff officer radar, however, had
surrendered his original responsibility for operational
control and confined himself. to more technical matters.

A staff officer filter rooms had been appointed under the
Director of Operations, and being a radar officer he was in
a position to deal with operational matiers concerning radar.

At the same time the problems of higher policy were
dealt with by the Director of Operations in consultation with
the Staff officer Radar. This organisation again had placed
operational responsibility where it belonged. I found that
some dissatisfaction had arisen conecerning RAAF Command®s ]
employment of the radar organisation, this situation i
culminating in a minor revolt at the Signals Officers' |
conference towards the end of 19%%:, This was an echo of
previous differences vhich had arisen in 1943 over the
employment of % radar stations in the Gulf of Carpeataria
and one in the wilds of New Guinea. All these stations had
been sited in completely isolated areas where not more than
one aeroplane per day was ever plotied and nothing is more
calculated to undermine the morale of a radar station than
insetivitye. When this was backed up by an extremely
inefficient communication system the plight of the stationms
was unenviable. I spites of this they were kept in these
positions by RAAF Command for many months after the threat
which eansed them to be placed there had disappeared.

A similar situation had developed in Few Guinea It
where our radar organisation was under the conmtrol of 5th \
Air Force but had to serve a dual master in RAAF Comzanmi. |
The Americans tended to send RAAF rPaders into very sticky i
positions, the worst example being the establishment of a




radar on Batt Island near Manus some time before the landing
took place. This station wvas withdrawn some weeks later

with two men dead and all the crew seriously ill. 5th air
Force preferred to send RAAF radars to these jobsy if not
because the jobs were unsavoury at least because the RAAF
personnel and eguipment were the only ones in the area

which could be relied upon, and the situation became so bad
that a serious shortage of manpowver developed; after the

Manus operation RAAF Command was forced to curtail considerably
the number of radars at the disposal of the Americanse.

Jechnical Detalls
GroundRadar

A number of new radars were under development as
listed elsewhere, including the LW/AWH, GCI Mark II, GCI
Mark III, LFC, AW Mark V, etc, Of these only the GCI Mark II
ever got into operations, the remainder being in the hands of
Radiophysics when the war ended. During a wvisit to Morotai
early in 1545, I was suceessful in obtaining RAAF Command's
agreenent to the cancellation of the AW Mark V project.
It was intended that this should be an AW eguipment completely
re-designed to embody all possible anti-jamming measures.
At the same time the AWH was being designed to perform the
same function betlery, and RAAF Command agreed thal enemy
opposition was so slight that the extra facilities provided
by the AW Mark 5 would not be needed before the AWH was
available.
&irvorne Badgr

ASY Mark II was in extensive usey with wvaricus
modifications ineluding a Polyplexer, and an extensive
organisation of ASV beacons had been established throughout
operational areas. A number of ASD equipments were being
operated in Venturas but these never reached large numbers,
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while ASB was in use in some of the Catalines but was
being replaced. A new projecty SCR 717 in Liberators was
Just coming into being and will be deali with separately.

. -
Fatzle i Xs xLi_u e LT

Plans were in hand ror-a special Ferret flight of two
Liberztors carrying all manner of detection and recording
equipment and elaborate plans had been laid for training
personnel in RCH matters. At the same time a complete
survey had been made of all RAAF radar and radio equipment
with a view to the inircduelion of anti-jemming measures,
ZIonospheric

A thriving organisation had been built up and 2 new
contract was under way for the producticn of a re-designed
recorder which was to be established at such places as Mamus,
and one of which was likely to be sent to Chungking, At the
same time considerable thought had been given to the problem
of tropospheric investigations based oa anomslous propagation
records by RAAF Radar Stations, and a special investigation
by CSIR was under way st Darwih.

These were now the responsibility of the Direetor of
Radar and were in a turmeil. The standardRAAF navigation
aid had been high freguency D/F but this now looked like
being abandoned., HMuch discussion arose as to suitsble
replacements and the policy to be adopted to mest RAAF
Command®s operational requirements for navigation aids in
all Service aircraft. The matiter was so bound up with future
Civil Aviation poliey, RAF poliey and the advent of new '
equipment that no easy solution was possible,

Uofanthenavigationamsmmmm
mention. The Ameriecans had established a Loran chain in the

Darwin area and this had been used by American aireraft

=y =
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operating over the NEI, As the equipment became available
it began to arrive in Austral ia in transport aircrafi,
bomberss and in fact all large aireraft supplied from USA,
and it found the RAAF unprepared to use it. A training
school had been established by the Americans at Nadzab and a
number of RAAF personnel had been sent to this school,
after wvhich an attempt was made to introduce Loran training
at 0TU's.

The story is really a repetition of the old ASV story
in which much technieal equipment was flown in RAAF alreraft
but not used beecause the crews were insufficiently trained.
This persisted, making little improvemsit up to The time
the war ended, and was due partly to the fact that so many
other navigation aids were available that the crews did not
bother to learn to use a new oOne.

Qperations in folk

By the begimning of 19%% radar in the RAAF had had
its day, mainly because oppositlion by the enemy had
practically disappeareds Airborne radar was used only as a
navigation aid if at ally ezeept in the case of Catalihas
in the laying of mines in enemy waters. GCround radar,; which
was finally available in good numbers; had no enemy
aireraft to plot. In Southern areas an attempt by RAAF
Command to maintain the already unemployed chain of fixed
stations had to be abandoned owing to the shortage of
manpower, and stations were graduslly closed down until by
the end of the war comparatively few were operating.

In a flush of enthusiasm a very elaborate MFCU
organisation had been established to cover the projected
attacks in Borneo, This again, as it happened, proved to

be unnecessary in that the total number of enemy aircrafi
seen during all the Bornec operations could almost be




-

counted on the fingers of both hands., The RAAF had £inally
built up a really adeguate radar organisation only to find
that thers was no real use for it, Thls story is a 1little
skin to the one of radar and filter rooms in 1942 where
the over-elaborate ones in Southern areas saw no saemy and
never became efficient, while the scrateh ones in Horthern
areas which had a real enemy to deal with becams very expert.
So with radar in operational areas. In the bad days of
193 during the New Guinea operations, radar turrned up
trumps under appalling conditions. By the time it became
properly organised in 1945 there was neo use for it.
Liberators and SCR=717

The introduction of Liberators fowards the end of
1944 warrants special attention. Specifications for the
Liberator had been considered as early as 19%3 and originally
RAAF Command stated that no radar would De necessary, or
alternatively that ASV Mark II would be adeguate. Early
in 19%% it was announced from America that the Liberators
available would have SCR-717 and AN/APQSB already inmstalled,
S0 RAAF Comnand agreed to accept them with this fitment.
SCR-717 is a sea search 10 centimeter radar specially
designed for anti-submarine work and AN/APQSB is a highly
specialised radar used in conjunction with SCR-717 as 2 low
altitude bomb sight - that is, below 2,000 feete

The first 78 Liberators arrived without radar and
RAAF Command immediately asked for reirospective fitment €o
standardise them with the remainder. RAAF Headquariers
agreed to £it SCR-729 but as the remaining radar reguired
3,000 man hours per airerafi and manpower was exceedingly
short, no action was ever taken to instal it and the project I
£inally lapsed, RAAF Command still reguiring it and RAAF |
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Headguarters unable to complye.

In August 19%% RAAF Command asked that all Liberator
erews should be trained in the use of LA3 and as a resull
Flt Lt's McQueen and Tyler with twe airerew officers were
sent to USA for trainming in its use., AL this stage it
is necessary to point out that APQSB had been built
specially for very low altitude atiack on ships under
conditions of zero visidbility and two special American
squadrons had operated in this area in 1%:3 with excellent
results. The equipment, however, was so highly specialised
that only continuous practice and the devotion of the
aireraft to this special role full-iime was likely %o
achieve reasonable results. It is not ciear, therefore,
why RAAF Command specified that 211 Liberator crews should
be trained in its use.

On return of the party from America training of
mechanics and WAGS was commenced at Radar School, Maryborough,
using SCR717 equipment which had been used to train
American personnel, From there partly trained WAGS went
to Ballarat where they joined airerew members and received
further training on ground handling and some flying.

They were finallycrewsd up at Tocumwal in the heavy bomber
OTT and an attempt was made to produce efficient low
alititude blind attack crews.

From the start the project was unfortunate. As with
many previous RAAF sircraft an attempt was being made to
prodmagamralpurmemmdthersfmaeomsponding]y
short period of time was available for radar training; the
period being in fact about one-guarter of that declared by
the Amerieans to be neeessary. It was argued that this
extra time would be made up when erews arrived in
operational squadrons but here again arrangements seemed to
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go wrong as the aireraft were used mainly for high altitude
day work and later in close support and there is nc record
of the special radar equipment ever being used against

the enemy. As the strategic situation was changing fairly
rapidly about this time the reason for this may have lain

in the move of the Japanese northwards but the net result

was Lhat practieally ali the time and effort spent on radar
training, particularly in the use of APQSB. was wasted.

A similar story wiih minor variations can be told of Loran
in those days.




Otantheprohlems,whichemmmm
production of equipment was by far the greatest., Enlistiment
of personmel, traiming, and establishment of suitable
organisations were all easy in comparison, as they followed
accepted Service practiee, Hever before; however, had the
Services been faced with the problem of translating a
scientist?s dream into an opsrational requirement and then
securing eqnim to put it into practice., The origzimal
conception has been mentioned in the diseussion on
Radiophysics Laboratorye In thls case RP Laboratory was to
produce prototypss and PMC Laboratory was to arrange
manufacture.

The first problem which arose was the need for
operational tesis om the prototype. This meant that the
» RP Laboratory had to produce eguipment which could be used
operaticnally by the Services. A strong Service flavour
was therefore necessary in the RP Laboratory. Unfortunately,
this had not been arranged, partly becauss the problem does
not seem to have been properly sppreciated, partly because
of the shortage of suitably gualified personnel, ani partly
becauss the Laboratory iniended originally to éo only
“Research™. The Laboratory in those days tended to be a law
untc itself and the result can he seen in the ASV equipment
which, when finally produced 2s a prototype complete with
manufacturing drawings, could not be manufactured without
re-design. *

When the British ASV equipment was handed to the PMG
Laboratories, suceess was finally schieved as the same

organisation designed the equipment and arranged produetion,
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and this gives the key to the problem. By the end of 19%1,
and with the entry of Japan into the war, production
problems reached new heights. The Americans entered the
f£ield and it looked as if chaos would develop. Fortunately
the problem was properly appreciated and it was decided
that a central organisation should e¢o-ordinate all radar
production. In January 19%2, therefore, the matter was
handed to the Department of Munitions, a Directorate of
Radio and SignalsSupplies being formed to deal with it.

This directorate was headed by Lt Col S.0, Jonesy an
Army signals officer, who had seen service in the Middle
Bast and had been s PHG engineer. From then on things took
a turn for the better although the most difficull stage was
just beginning. The Directorate of Radio and Signals
Supplies, although formed from scralch and comprising an
untrained staff, gradually gainsd control of supply
arrangements and finally was able to look after production
as well. The story of radar at this stage (19%2-19h3) is
one of continual shortages of vital items of eguipment.
Very great difficulty was experienced in securing supplies
of "micropup™ transmitting valves which were the essential
valves in AST as well as SHD and AW. These were secured
in very small numbers from overseas until finally the
Directorate was able to set up manufacturing facilities
in Australia.

Similar difficulties were experienced with many other
types of equipment ineluding concentric cable, 1852 valves,
ete etey but the co-ordination of 21l reguirements under one
Directorate enabled supplies to be distributed in order of
priority and saved untold duplication and confusion. In
the services a working committee had been setl up to advise
day to day distribution of items in short supply as they
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becmavaﬂabh,vhilaviththemormqtoaﬂsham
mmmsmsmimmmem
organised on which 21l Services, together with Munitions
and CSIR were represented. This committee helped to
eliminate duplicate production and ordering of equipment
and st the same time had some success in persuading several
services to accept the one type of equipment instead of
having a special design for eachs.
Supply from Oversess

The institution of lease-lend arrangements by America
in 19%1 opened the way in theory to the unlimited supply of
American equipment and an organisation was set up in
Hsshingbontoprocmanddaspateheqaipmntasitbecm
available. The difficulties which this organisation
experienced and the complications of procedure are almost
unbelievabls. The RAAF sent Squadron Leader J.T. Phillips
to Washington towards the end of 1942 for the officisl
purposs of securing information on the situation and
returning to Amnstralia, Actually he stayed in Washington
for nearly two years and was able to shepherd Australi=n
radio and radar orders through the many supply channels.

Ordering in Washington was done by Ausiralian War
Supplies Procurement and in Australia a section of the
Customs Department, known as Division of Import Procurement,
was the ordering authority. The complications which arose
between Division of Import Procurement, Munitions and the
Air Force in Australia and AWSP and the Air Force in

Washington were considersble. 4As an example of what
happened, Australia was asked, early in 13, for its
forecast of airborne radar requirements for the next 12
months, Although this reguest had been with Div. Impro. in
Australia for scme considerable time, the Air Force was
given only a few days to produce the answer., After this
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totalling about £240005000«
msto:mmnmtommemmngto
ehmginalirsmtraqnumts,cansing 311 feeling on all
sides. ‘misomiacimtisquate&umcmleorw
smmwmmmmmmm
at the time. mmmwzﬁ3mpmmmn
maabwmmnmwammsww
mafingripmthesimatm; From then on ordering
mmmmmmmmtﬁwtmhwtm.

reir and Design LOT TISCl or i

Itmammmmtn-mmmhm

RAE2wCo

mmtmmwmwehmmpmmm
wgfmisatiomandamamtmmmlptopomt
thsw:orthefume. Intheorigimlemoption

mmmﬂm-mmmwmmwms
between the two organisations mdmmlatisfnumm
mmeﬁmtﬂmmmﬁmmmmts ‘

1mmmmwwmmmwm
upammmmmhwwcmmm
pro&needmmﬁmw,toproﬂdeupwhﬂ!a
dozen for cperational usee

Very soon too the PMG's Department practically
ﬂmmmpoblmofproduetm-amtmnnpw

to Radiophysics producing workable models and Vunitions
organising production with the mamufacturer. Herse again
things went wrong. Most RAAF production was done in Sydney




where the representative of Munitions was the Board of
Area Management., Unfortunately Munitions Headguarters in
Melbourne appeared to have very little control over the
Board of Area Management uhie_h ecaused considerable trouble
by acting regardless of Melbourne wishes, and it was only
the presence and tact of the RAAF Radar Liaison Officer in
Sydney which allowed arrangements to run smoothly.

Taking 2 cue from overseas methods Radiophysies and
munitions finally adopted the practice of inviting engineers
from the radio firm selected to make the final equipment to
work in the laboratory until finslity had been reached and
then take the prototype to their owh factory and organise
production. In this way a reasonably smooth process was
£inally arranged. Experience gained by the Australian
organisation, combined with poliey developed overseas,
points more and wore to the importance of not separating
research development, and to az certain extent, design for
production. On the other hand it is the declared policy
of CSIR that Radiophysics Laboratory must confine itself
to pure resesrch and that other organisations can be given
the job of development and desizn. This policy, though
declared during the war, was never carrisd out. Iz the
first place, Radio Physics Laboratory did practieally no
pure research, and secondly the logical development of the
system forced on them the necessity for following the job
through to the mammfacturing stage. '

If the poliey is to be followed, the laboratory does
not need its larpge mocdel shop which should be given to the
apprg?riate organisation, Above 21l though, it is essential
that btbe organisgtion for applied research, development and
design for production be co-ordinated.

i
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As soon as Radiophysics commenced the production of
prototypes a2ni the SHD programme was aceepied, need arose
for the manufscture under conditions of reasonsble securitys
and particularly where suitable priorities could be
obtained, of the new eguipment. 2arly in 1941 the
Radiophysics Board decided that this work would be done 2
in the New South Wales Government workshops. As the work 4
grew in scope however, it soon became necessary to set i
aside a special establishment for the purpose and at the l
end of 19%1 a special Railways annexe was sstablished from s

This annexe was under the directiocn of the Chief ,
Electrical Engineers Department snd Mr J.G. Worledge was .
directly responsible. Its first efforts went into the i
production of SHD aerial systems for the Army but interest i
very scon shifted to RAAF AW aerial systems which wers
based on the Army SHED. From then onwards RAAF work grew
conslderably and included such items as the construction of
a combined operating hut and aerial system for AW and the
installation of English CHL arrays on these hubts when
necessary. In August 19%2 the first L¥ array was produced
and from then on the annexe devoted most of its offort to
Lily a total of well over 100 arrays eventually being
produced,

From the beginning of 194 the annexe acquired a
very wide field of interest, produeing I centimeter Sets
for the Army, prototype centimeter sets for the Americans
and prototypes of a mumber of eguipments for the RAAF. l
The rémarkable thing about the annexe was the versatility i
of ¥Mr Worledge. His ingenuity and readiness to meet | 3
suggestions for improvement offen meant that modifications 1

to equipment were produced almost as guickly as their need I




became apparent.

So co-operative and understanding was he that il was
dscided that the RAAF progromme would benefit considerably
if he visited tne operaticnal arsas, and early in 19%3 he
¢33 a tour of the Now Suineameas, gaining first-hand
information of the problems being met by the Li/AW radar
and on his return was able to contribaute materially to
improvements in designz. It can raasonably be sz2id that
withont the services of the Sydney Radar Liaison Officer
on the cne hand and ¥r Worledge and the New South Wzles
Government annexe on the other, develcpment of RAAF ground
radar would have been from & tc 1Z months slower.

ovezent Storage o i
With the movement of the war northwards a Transport

and Movements Crganisation was established to take ezre of |
the extended lines of communication. This crganisation had
sections at all foeal points and was respons ible for
receipt, storage and forwarding of equipment from Southern
areas. 1ts operaticns involwed for ome reason or another
the ioss or ruin of many thousaands of pounds worih of
equipmente.

In the first insiance oguipmeni was dsspatched from
Southern areas inadeguately packed, with the resull that
serious breakages and pilfering cccurred. Oa arrival at
Northern arsas such as Townsville, inadequale storage was
availatle for eguaipment swaiting forwarding, with the l
result that the already broken packages lay for considerable
pericds in the rain, Ferther da3age during shipment
fog.‘lmd by more extensive periods in the open resulted in 1
much of the eguipment which reached such places zs New Guinea il
being practicaily uscless.




Fortunately, the radar organisation suffered less
than most from this system,mmisbeeamcquipmntm
fragile and secret and consequently received better pacicing
and was usually esscorted, -However, considerable damge
was suffered snd = move was made in 193 to produce adequate
sets of transit cases which would ensure proper proteetion
of the squipment in transit and storage.

& further problem appeared, when on a number of
oceasions during landing operations radar equipment was
thoroughly swamped by salt water with tragic resulis. In
194 therefore a determined effort was made to produce a
set of transit cases whaich would be sufTiciently strong for
transport purposes and which would be watertight when
elosed, o that if necessary they could be thrown overboard
ang flosted ashors. By the end of 194k these cases were
approaching producticn and several of the radar stations
whiech took part in the Borneo operations were fitted with
them,

To summerise, it may be said that, from the many
bitter experiences of losses during transit and storage
it became obwious that the greatest possible precautions
had to be taken in the construction of transif cases,
otherwise the stremmcous =fforis of the nroduction
organisation were iargely wasted.

Iropicalisation

Before the war commenced the RAAF had seen very
1ittle serviee in tropical areas and although it was
realised in a general sort of way that speeial precautions
were necessary in the manufacture of radic egaipment to

withstand tropical eonditions, nc experisnce of these
precautions had been ocbtained. FPrcoz the psdar poini of view
the tropieal problem was first seen at ¥ilne Bay towards
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the end of 19%2. A CHL eguipment was established there but
it was soon found that the receiver broke down frequently
due to aveing over of high tension eonpennnts; It was also
found that this trouble occurred only after the equipment
had been non-opsrative for some time, and herein lay the
seeret which was to save us for almost twe years before
proper preczutions were taken.

It was realised that the breaskdowns were due o the
eondansation of moisture on and in various components such
as transformers owing to the cooling down of the equipment
and the sueking in of humid air which then condensed.

Very soon after this AW radars without speeial tropic
proofing were sent %o the Wew Guinea area znd it was found
that the provisior of a heatinc element 2t the base of

eseh egbicle would save most of the tronble. The clement
was switehed on whenever it becawe necessary to close down
‘the squipment, thus ensuring that the air inside the cabined
was well above ambient temperature at 2ll times. Thesc
precautions combined with the sealing of high tension
transformors in alrtight cans made the AW radar a reliable
equipment under zlmest any conditions.

It should be noted at this stage thet this is only
half of the trouble of tropicalisations the other half lies
in the problems of transit and storage. It Is probably
safe to say that almost any piece of radio equipment which
has been constructed to sound msnufacturing prineiples will
operate indefinitely if treated s outlimed above.

However, special precactions are necessary for eguipment
which is to be left in store for some time or transported
by a;oad Or S@2. In this ease high hi.f';'ity often results 7

in the growth of fungus on varions components and deterioration
of metal finishes, ste.
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It was this fungus growth combined with results of bad
maintenance and atrocious transport and storage which
finally prompted a move by CSIR early in 19%3 to attack the
tropical problem, A number of seientists were appointed and
Flt Lt Xerr-Grant, a RAAF radar officer, was attached to the
mmmwtommmmmtmm
econditions. The party investigated all manner of tropieal
econditions, particularly the performance of clothing, ete,
but it eannot be said that much advantage asccrued Yo the
RAAF radar organisation from their investigations, which
tended to be long term rather than immediate. In short,
the progressive modifications which had been introduced by
the Service with the progress of time had already succeeded
in making the radar eguipment reasonably tropic-proof, so
the discoveries of the tropical investigation section were
more applicable to industry in the post war periocd.

Barly in 1943 the RAAF began to take a keen
interest in tropical problems. This was due to the Impending
South East Asia operations and it is quite surprising that
the RAF who had been supplying equipment to the India,
Burma, Singapore area for many years previocusly, had not
already evolved its oun tropicalisation processes. THowever,
they had had word of the developments in Australia and in
response to a reguest two officers, Sqn Ldr Hannan and Flt
Lt Parr, were sent to England to assist the Ministry of
Aireraft Production in any way possible. It is not intended
$o outline their aetivities here but the RAF embarked on a
major plan of tropicalisation which was cut short by the
early end of hostilities. This is an interesting example of
Australian aid to the UX instead of the reverse.




witmtspeeialmtmmhungmtompmmlm
made it possible. Phere is a strong tendency to think of
radar in terms of technical equipment capable of a certain
mmnmmmwmmm
ingenuity produced it and whose tenscity and enthusiasn
made it produce the best results. Throughout this reeord,
mention has been made in various places of individuals by

namne. Mmmtm@hmesmfﬁngem,they
melyhapmntqbethosecommdwithminﬁamﬁng'
stages of development.
mm;reatereditmdmtommmnupm
organisationmdmzstodmtmmignandpro&mumat
the equipment, the greatest eredit is due to those who
mhdmrﬁusﬂﬁmaﬁhaﬂeraﬂinthefm&ofthe
enemy. we have the first classic example at Darwin where
mmlﬁmmmstaﬂmMnom
mmmlmmmmmmmsm
atmm,mmuthmngmmMstm
Phroughont the whole war, the ground radar story repeatedly
MemlesotﬁBtmoftwﬁ;y. Stations erected
mawmmmum@awpmm
the jungle with very poor communications with base areas
hadmnhmmnmmtoemuﬁtm
mormmmemmmwwammm
bombing or marauding forces. Afreraft using ASYV put up very
mﬁiﬁhhpeﬁom,mtmhmtheeaseofnmt
mtimbycatanmdnrmm&atlmtmm
vessel was sunke. Itmonlytheimradihleeouragemd'
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ingenuity of all these people that made the organisation
useful. Presented with comparatively untried and definitely
unreliable equipment to be used in inaccessible areas where
no facilities were availsble, they made it work and kept

When thewar ended, the radar organisation included
over 130 ground stations and 500 aireraft fitted. This
required approximately 300 officers, 1500 mechanies and
1400 operators with a total of at least %000 personnel of
varions ranks and musterings on ground radar stations alone.
AS soon as the demobilisation started, radsr personnel
appear to have headed the exodus with the result that shortly
afterwards practically no radar personnel of any kind were
left in the Service. The reasons for this are various,
but there are probably two main ones.

Firstly, there were no permanent radar personnel, all
having been secured for the duration of hostilities and they
were naturally keen to get back to civilian life, many of
them going to their original or new jobs and many others to
finish University courses. Secondlly, the lot of radar
personnel, at least on ground stations, was not an eaviable
one. While they were happy to serve in lonely and isolated
spots in the bush during war, they were not keen to continue
this existence in peacetime, Combined with this was a
certain resentment of their treatment.

When in 19%% signals and radar were combined, the
radar people were placed under the control of the local
signals organisation and,invariably, the signals personnel
being senior, radar took a Second place. They felt, rightly

or wrongly, that in addition to this they were given a raw
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dealbytheirsignﬂ.smters.m:memmmeatm
in many places.

A11 this points a lesson for the future. With the
emamwsmmm,mmmh
hoamra&imra&athmsigmlsorrﬁar,mdm
sonner this co-ordination is achieved the betler. In the
meantime, the radar people are not a dead lossj many of
Mmemmmmmwcmmmnymorso
umﬂnhmhmmmmwmmmwm
| the Service. Mmtm;mththm_
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SQUCLUSION

Radar, which started from zero im 1939, became
the greatest seientific development of the war. In
conjunetion with the Pighters, it won the Battle of Britain,
and in Coastsl Command it put an end o submarine warfare.
In conjunction with fighters, it stopped the Japanese
raids on Darwin, and the tremendous Japanese losses at
bases without Radar cover in the islands are an indication
of what would hsve happened to Allied bases in Horthern
Australia and New Guinea in the absence of radar warning.

As far as Australia was concerned, it reached its
peak i 19%3. In the Li/AW sod ASV Mark 2, Australia had
two weapons which proved to be adequate for the rest of
the war, For the war against the Japanese in particular,
the LW/AW equipment was ideally suited to the conditions
in this theatre and no other equipment in existence could
nave done the same thing so well. 3By 1945, however, a
complete reversal had taken place. The war reguirements
had changed from air transport to sea transport, and
European type radar was suitable for these tacticss in fact,
with the possible introduction of RCH and the masses of
gireraft likely to be emcountered, European type radars
were desirable.

Austraiian radar therefore suffered a complete
eclipses from being the only radar suitable to the area,
it became outdated in the matter of a year and we finished
themﬁthempletelyantiquatedmﬁarhyw
st%dgﬁs. This, combined with the almost complete loss
of rader personnel, takes us back to serateh, but with one
advantage; we are not hampered by masses of radar which
night have been of use for some time during peace. Our
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r&darissuoutafdauthatemp]ste]:mmuptodata
radar - radar which has not even been designed yet - must
be secured. It will be the outcome of research carried
out on the new Rocket Range in South Australia, and our
war-trained radar men will be the reserve of experience
whieh will be necessary for this work in the future.
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The history of the Radiophysiecs Advisory Board is
really that of radar, at least up to 19%3. The Board was
sppointed on the 26th October 1939 and held its first
meeting on the 29th November i53%. Its constitution and
responsibilities are set out in file 201/1:/%6 at
enclosures 3A and 11B. The originmal membership of the
Board was as followss-

Professor J.P.V. Madson - Chalirman

Director-General, PHG'S Departaent

CaES |

CGS

CAS

Chief Executive 0fficer, GSIR

Sir David Riwvett

The Board was originally designed to eontrol all
Radiophysies activities in Austrelia and as time went on
this control was extended from decisions as to what work
co=-opdination of Service orders for radar eguipment,
co-ordination of manpower reguirements, training, etec.
The Board was originaily under the Minister for CSIR but
in May 1940 it was found necessary to change this control
to the Minister for Defence Co-ordination who at that time
was the Prime Minister. He appointed Mr Sheddon as his
representative to deal with all matiers raised by the Board.

This changeover became necessary owing to financial
di:finnlties‘mﬁhamomafmmatmberar
Government Departments with which the Board had to deal.
The original chairman was Professor (later Sir John) Hadsen
of Sydney University but when he left to wisit UK in March

L
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49%1 the services of Professor White were obiained from
New Zealand and Professor White occupled the chair until
Bovember 19%1., From its ineeption the proceedings of the
Board appear to have been dogged by misunderstandings.
The Chairman of the Board was also the Chief of the
Radiophysics Laboratory and a member of CSIR and as Sir
David Rivett was alsc a member, CSIR had the biggest
individual representation.

This was no doubt correct, as CSIR was fostering
Radiophysics work, but it had unfortunate resulls which
were largely due to the very high level at which the
Board operated and the fact that while CSIR had technical
representation, the Services were represented by their "
chiefs whose knowledge of technieal detail was not |
extensive., The net result was that the Service Chiefs L:
were "blinded by science® and the progress of radar was
marked by a long string of promises which offen proved \
impossible of falfilmont. |

The trouble lay msinly in the fact that the |
seientists of CSIR, in the usual enthusiasm of scientists,
did not foresee the aifflenities involved and the
considersble time necessary to design equipment and
produce prototypes. Further, even when prototypes were |
produced they had to be handed to FHG's Laboratory for |
manufacture and it was then found that they had been
produced by people without knowledge of commercial technigue
and,assresalt,haﬁtebere-desimedbafomthsycmld
be manufactured. From the Services point of view the
fault lay in the fact tThat there were no seientific advisers
ayailable to the Chiefs of Staff, with the resull that i
the Chiefs had o mest the scientists in conditions where ¢
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they were out of their depth and had to waste much
personal time listening to feshnicgl dstalls which they
counld only refer second-hand to their technical staffs.

Astjmmtonit_baemmmmmwt
that the inflnence of {SIR on the radar prograume was too
strong, The problem had moved from pure research (if it
had ever dwelt thers for long) to development and
production of protoiypes. Further, the Chlefs of Staff
began to realise that they could net eope wilh the
technical detail involved and therefore in December 1941
a muzber of changes were made., The conircl of the PNG's
- pepartment had been switched to the Department of War
Organisation of Industry and it was considered that Mr
MeKay, Chief Electrical Engineer, should be appointed to
the Radiophysies Advisory Board. As Munitions was coming
into the picture in the procurement of equipment, Mr
Brodribb was also appointed to the Board. WMr Witt, Chief
of the PHG's Laboratoriesjattended the meetings as
representative of the prctotype and production organisation
‘and thus the Board sequired a production bias whieh was
very necessary at this sitage.

At the same time a Radiocohysics Technical Committee
was appointed to discuss technieal detail. ¥embers of
this Committee weres~
Professor White « Chairman
Sir John Hadson
Commander H.J. Buchanan - Navy
Lt Col P.H. Hurse
Captain H.R, Buring
Gp Capt C.S. Wiggins
Wg Cdr A.G. Pither

%
§ Radiophysics Laboratorye.

)

Army
RAAF

L




Lt Cdr Ehittaker sl BRE

Frozm this time onwards all technical matiers were
refarred to this Commities whose procecdings were referred
tc the Radiophysics Advisory Boawi for decision as
 necesssry. In July 1942 a further change tock place when
the Chiefs of Staf? handed over their seats on the Board
to their representative technieal officers. As I was then
Director of RDF, I was appointed to represent the CiS.
A1l this time inereasing dissatisfaction had been fell by
the Serviees with the progress of radar, and at the
meeting of the RP Board on t&th July 19%2, a revolution
took place.

The eause of this dissatisfasction was the conduct
of the Radiophysies Laboratory and will be deall with
 separatelys Pile 201/1%/173 sets it out in detail and it
hinged around the fact that the desizn and production of
radar equipment had lagged so much that the services had
lost faith in the CSIR management. The Services arrived
at the Radiophysies Board meeting on f¥th July 1942,
determined to overthrow CSIR control. CSIR was egually
aware of the general feeling and Sir John Madsen opened
the meeting by tendering his resignation (File 201/1%/125 -
Bnelosura 288), He pointed out that the role of CSIR was
to engage in research and that the problems of prodnetion
were rightly the problems of the Servieces or other
organisations. Mr McVey was nominated as chalrman and
4hings looked like taking a new turnm.

=  However, at the 22nd meeting of the Board on 24th
September, it was announced that the Prime Minister had

= e




e

decided to transfer the Board back to the Hinister in
charge of CSTR. Sir David Rivett stated that he had not
bmmﬁhﬂrthismmm&hmtﬂﬂth
1%, but there appeared to be no alternative. AT this
mmimmmmﬂmmmm
mmmmwmwmmmmﬁm
radar, ie RP Laboratory, Manitions, PMG'S Department, RP
Board, Services. This matter will be dealt with under
tproduction?. From this time omwards the Radiophysies
Advisory Board suffered a decline, More and more work
was done at the level of the technical committee and from
the middle of 19%3 onwerds the Board became more or less
a Pigurehead, meeting at less frequent intervals,




APPENDIX *B*

This laboratory was formed late in 1939 for the

memmmmmmmgmmlm
Initially (pre-war) it had the following role:-

(a)

(b)

(e)

(@)
(e)

(£
()

Tnstruoetion and training of staff in the

use of equipment;

Adaptations of egquipment to suall the
particular needs of Australia and Tew
Zealand; .

Resecarch on special parts of radiophysics,
decided in consultation with Great Britainj
Training of personnel for operating equipment;
Assistance to neighbours, particularly

New Zealands _
Planning for possible production in emergency;
Application of radiophysics technique to

the needs of civil aviation and Indusirye.

With the outbreak of war and the visit by Professor
Madsen to Bngland, arrangements were made with the British
anthorities that the Australian Laboratory should become
a sub-centre to the main activity in Great Britain. The
British Government was to provide samples of eguipment,
stocks of components and drawings of eguipment. The
Services immediatsly started asking for equipment and it
was arranged that the laboratory would design and produce
egaimtnptothepmtotypesmgeand then hand over
working drawings to The PMG Laboratories in ¥Melbourne who
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would arrange production. The RP Laborstory was accorded
absolute priority in the acquisition of seientific
apparatus, equipment and personnel, and grew Very rapidly
into a large and influential organisation.

Owing to an mtmm combination of emtancas

they did not emerge for some years. Fron the RAAF point
ofviwtheASVprojutmtbemﬁneminpoint. The
original Australian ASY equipment was based on the British
KarkIalthonghamrkIIhatheendesignedm
Bngland, and because of repeated delays it had not mned
prototypcstqesheaummhuuknmiwmtw
avaﬂableinmtralhwmthsmarmkhadcmed
on the Australian version. Shortly after this the
Aunstralian version was ready for handing over to the PNG
Laboratories and it was then found that although it had l
been brought to the prototype stage with complete working g
drawings, manufacture would be impossible without re-design
by pecple familiar with mamufacturing techniques.

This, combined with the fact that it was based on
an antiguated design, led to the decision in August 1951
to hand the whole project to the PHMC Laboratories who
mldpmmdbcma&itish!arkﬁe@mt,m |
again from seratch. Thus, from the RAAF point of view the |
RP Laboratory had spent 18 months oa a project which was
very largely wasted. From this time onwards the RAAF
hﬁprmtiealh'”ththalabmtmnntﬂtm 3
war with Japan and the advent of the AV equipment which, it
may be said, was the only worthwhile produce of the |
lsboratory in the first three years of its existence. In
Harch 1942 dissatisfaction by the Services resulted in a
proposal for its re-organisation. Details of this move
are set out in file 201/1%/173. ;
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The following record of SHD equipment as provided
by the Army on this file is an indication of the situation:-
July 1980 - Orders placed for six sels, this mmber

later being inercased to 30.

September 140 - RP Laboratory informed the Board -
{5 sets would be completed almost
at once®.

¥ay 191 - Professor shite informed the Board that

it appeared that in August next SHD sets
would be in production at the rate of
onge per week,.

September 191 - A schedule showing delivery forecasts
was distributed by Professor white
_ecovering 18 sets, the first to be
delivered in September and the last
in Januery 1942, :

Morch 12 - One set just installed and two others 1

nearing completion,

- T

A similsr story is recorded of GL eguipment, In
Hovember 19%0 the Chairman of the RP Board reported that
Syork on an improvised GL set would be completed in 6 to
8 weeks®, At the RP Board meeting on 2hth September 19h:2
(£ile 201/1%/125) it was decided to cancel all work on
Australian GL equipment as adeguate supplies were
arriving from oversess. At this stage Australian GL
had not commeneed produetion .

The chief cause for complaint by the Services was
‘the inability of the Laboratory %o live up to its promises,
‘due, the Services felt, to poor organisation within the
laboratory. Various proposals for re-organisation were
made but they never reached CSIR officially and the
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Services responded by taking as meny projecis as possible
avay from the laboratory and desling with them direet
through manufacturers, In the case of the Favy this
pesulted in a contraet for centimeter radar with 4WA in
which Radiophysies played no part.

The Afr Force had no important items with RP until
the beginning of 1943 when BP was invited to assist in the
design of a transportable 6CI. In July 1943 negotlations
mamin@emcprnrmmmufmmmnm
equipment giving heights, and based on a 30 centimeter
magnetron which had been produced by Professor Hartin
in Melbourne University. it

This equipnent is mentioned elsewhere but 2 Study
di@mﬁﬁtﬁmﬁmﬁl&%/ﬁ?ﬁ-mm
7 will serve to indicate the gemersl situations-
8/7/s3 = Original specification raised (see file

201/25/258 - Enclosure 20) given priorily
1 by Radiophysics Laboratory and an
mmmmtmm'mhmw
December 1%3. ‘ '

19/5/5% - CSIR reported that the experimental set had
reached the stage where co-operation with
the mamufasturer was desirable.

3/6/% - Air Board Agendum 5381 provides £20,000
for the development of two prototypes Li/AWH
Mavk 2 to be deliversd by Decemder 3ist 1%h%.

' 2/9/% - File 201/63/1, Enclosure 7i, Severely
eriticises Radiophysics for failure to carry

out certain requirements for LE/Kd Mark IT
mmmmtmpmwumm
the lsboratory and given to a suitable

manufacturers
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25/11/4% - Experimental model to be tested at Bondl
during December. AWA unable stari their

prototype until later.

themﬁmﬂdﬂmﬁandehangedocm
until finally with the conclusion of the Japanese war
the project was cancelled and diverted to a new system
abandoning height-finding.

The problem of Laboratory, Seientist and Serviee
has been dealt with elsewhere. That they can be made to
work together is demonstrated in the success achieved by
TRE and the RAF in England and MIT and the Services in
Americae. Bach had its troubles, no less than did the
Australian counterparts From the RAAF point of view, the
RPmMatmmMmmhatmstagosmm
war, the resl possibility for improvement being the
achievement of guicker and more defimite resulis.

The one lesson which must be learnt for the future
is the need for close and properly organised co-ordination,
‘mmm,mwmm.mgmtor
the laboratory. This of course erosses the principles of the
scientist who ¢laims that he must be "free and unfetiered”.
Unfortunately, however, the free and unfetiered scientist
1snsuallymbusimasm,mdthamswmsinsm
kind of compromise.
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APPERDIX'C?

The development of radar in Australia depended for
its progress on contact with oversease This was due mainly
totheastmismgmtofeffortﬁhichmputim
radarbothmEnglandandAmericaardthecmquant
difficulty of thinking of something which had not already
been thought of before. This, combined with the need to
eoncentrate on immediste requirements, resulted in the
development here of overseas ideas %o suit Australian
eonditions rather than much original work. Naturally some
pains were taken to keep in touch with overseas organisations
but the greatest benefits accrued from personal visits by
cutstanding overseas scientists, During the war there were
visits by three noted foreigners - Professor Oliphant and
3ir Henry Tizard from UK, and Dr Compton from USA,
Professor Oliphgnt |

professor Oliphant arrived here when things were at
their worst irn mid 19%2, He brough®# a breath of hope from
overseas and helped us, at a time when we were compleiely
smothered by loeal problems, to get a glimpse of the future.
He told of the developments of centimeter radar and forecast
its use in specialised cperations such as landings where
it would be-mploy&ihdimtthelandmrorce from the
control ship and by beach contrel parties ashore. Such
technigues were eventually seen in sction at Leyte and other
places in 1oh%,

5 In a paper presented to the Radiophysies Advisory
Board on 23rd June 1942 - File 201/1%/125, Enclosure 15D -

he summarised the overseas developments, eaapared&ustralﬁ.an
comiitiam;shasathmwithmmm, and emphasised
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the need for the supply of better informatiom to
operational commanders. He felt that operaticnal
requirements arose more from the scientists applications
of his eguipment to the problems of the commander than
from the commander's reguest for equipment to meet 2 certain
md,mdhea&ﬁ&admenglythatsmsmplewt
should be made by which free exchange of information
between Radiophysies and the Allied Command could take
place. This advice was followed for a time in that
conferences took place between Radiophysies and RAAF Command
on several occasions but owing to various difficulties they
were discontinued.
Sir Henry Tizaxd

In the Spring of 19%3 Sir Henry Tizard arrived in
Australia, Sir Henry, who was scientific member of the
air Council, had played = leading part in the applications
of science tc the RAF and who led the first UK radar
mission to USA, approached the problem from s different
point of view, His interest was more operational than
detailed and in diseussions with the CAS and the Senior
Air Staff his suggestions resulted, amongst other things,
in the establishment of an operational research section and
an Aireraft Performence Unit. In addition he visited
Radiophysies Laboratory and took back to England a very
favourable impression of the Australian LW/AW.
Bzx_Compton

In 19%% Dr Compton of MIT visited Australia and the
South West Pacific arsa to examine the general radar
. situation. As a result of this visit the American Forces
embarked on an attempt to provide lightweight radar
equipment based on the conversion of airborme eguipment to

ground mse, and several prototype ecuipments were manufactured
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by HSW Railways Annexs. AL the same time some attention
was given to RCM and 2 small team of Amerdican scientists
came to Australis to work with the Radiophysies Laboratory
on common problamsS.

These thres visitors wers the outstanding ones.
on s lower plane numbers of Servicemen and civilians came
to Australia from time to time and reeciproezl visits were
made. Such exchanges are vital to the rapid and suecessful
progress of such an enterprise as radar and should be
encouraged in the future.




APPERDIX *D*

Throughout the development of radar, continual
arguments took place camcerning the provision of aireraft
for the 2P Laboratory. 7The firsi contzel of the laboralory
with aircraft took place at Richmond in the earliest days
of ASY when English ASV Mark I was being fitted to four
Hudsons. Bven abt this stage tho elemenits of the diffieculty
became apparent. Bither the sguadron wanlted to fly the
aeroplare but was hampered by laberatory men working on it, 5
or the laboratory men wanted to carry out air tesis and the
gireraft was unserviceable. With the removal of the ASY
Programme from the laboratory, interest in zireraft waned
until 19%2 when the problems of temperature inversion arose.
It was found thal under certain weather conditions
coastal radar stations could detect shipping at ranges very
much greater than normal and it was décided that investigation
flights should be earried out on the Sydney ccast in an i
endeavour to discover the cause cof this phenomenon. After 15
some trouble arrangements were made for an Anson from the
Communication Flight at Mascot fo do this work bdut from then
on calls for aireraft from the laboratory beecame more
frequent, particularly when it became necessary to test the
Arny SIC equipment which was being developed. When an
American ASG equipment became gvailable towards the end of
1942, a Beaufort was allotted specially for the installation
and testing of this egquipment and finally two Ansons were
atfached to Communication Flight Mascot for the special use
of the laboratory. ' | . |
It is now clear that the only satisfactory method of |
producing a2ir co-operation for the RP Laboratory is to
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aliot aireraft permanently for the purpose. There is
always = feeling om the pari of the Service that the
scientist is using the aizeralt for purposes other than the
Wprogram-thatis,tupummmh&omt
appeartomwmmmmatm,bntthismt
be acecepied. 4 parailel can be drswn from the case of the
British TRE where anéntire RAF Station - Defford - was
allotted for radic exzperimental purposesSe In this case
the station was used not only for purely experizental
ﬂyinzha’zalsofortheﬁtnntotpmtotyman&s;ecial
rﬁiomieesmiehbmmwtametthempmu
changing tacties of the ensmy.

jreraft Performsnce Unit

The problems of radar development were finally faced
by the RAAP by the establishment of No 1 Aireraft
Performance Unit at Laverton sbout June 19%%, This unit,
Mnhmalcgiﬂlwlmtmmmtm
Wm@gmmdammﬁmmwusru
the first time the RAAF had an organisation whose aebivities
‘were devoted solely to developmental worke An effort was
wmumwmmnpmmmmwm1m
d&eqﬂmtmﬁmubhqmlﬁiﬁmmlmm
Mmpmmmwmmtmswmmim
mtbymmstssiofkndiopmics. It is important to
mmmmmmmmimmahmem
achisved had APU and the Radiophysics Laboratory been close
mughtogatmtammea-aperaﬂm. APYU aireraft could
mmmatmmmammmmmm
betier results would have been achieved.
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APPEEDIX *B?*

SBALNING

Most of the training problems have already been
dealt with chronologicslly but it 1s appropriate ®o
summariss the progress of radar training heree

on my return from the UX in May 1941 we were faced
with tho probles of prowviding radar officers and mechanies
to service &SV in GR sguadrons, Flt L M.A. Brown was made
available from the signals organisation and he with foar
wireless mechanies was sent to Radiophysics Laboralory i
about June 1941 to receive prsliminary training in ASV. |
on completion of their course they formed Fo 1 RDF School
as a lodger unit at Richmond, the first eourse commeneing
in July. This school was later enlarged.
About August 15%% Sguadron Leader A.E. Mitehell - |
and four RAF radar mechanics arrived from the UX with 2 ‘4
COL radar station. I hsd mede arrangements for this with !i
{
|

Air Ministry whilst in Eagland, the idea being to train
‘grmmdmhaniestarmm. By the time war broke cut g
four radar ecourses had been started at the school, a bateh H
of %en mechanics had been sent to England in October fo (
join No 10 Sguadron which was being Titled with ASV, and i
four officers and a number of mechanies had been sent to
| Singapore to assist in the forthooming AST project.
| Daiversity Course
In August 19%1; after considerable discussion bstween
Radiophysics personnel and Chiefs of Staff and the
Tniversities, agreement was reached to use Sydney University
for RAAF radar officer training. I visited Sydney,
Melbourne and Brisbane Universities, selected 50 sultable
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personnel, had them enlisted and commenced training by
15th September. We thus had a reasonable number of officers

In September arrangements had been completed by the
Simbmh%mmtmsmtnmmgat
¥elbourne Technical College. Courses were started every

monthy 50 trainees to sach course. The first course
completed its training in ¥Melbourne Technical Cellege in
Febrzary 1942, by which time srrangemsents had been made to Y
draft half of these to radar school for a two months radar "
course, after which they would be svailsble as radar .'
sochanies. This arrangement continued for some comsiderable I
time and was the main source of mechanies, '

From the beginning difficulties had been experienced
in seecuring suitable operating personnel. These were i
originaily provided from failed aircrew and other personnel |
unsuitable in their original musterings, but in May 1942
ABO ¥ 399 introduced the trade of Radio Oparator Group I, !
commencing with a trainee radio operator who did four weeks i
at Radar School and twelve weeks on a Radar Station before |
remuster. This was followed in Jul by the commencement }j
of WAAAF training. |
HAASF Training ‘
As has aiready been explained, very greal difficulties
attended the introduetion of WAAAF Radar operators in that
although eonsiderable numbers of WAAAF were available end
Gere trained, objection by the Minister to employment of
WAAAF st isolated radar stations and in Horthern areas
resnlied in several hundred WAAAF trainee operators being
unemployed for periods up to twelve months or mOTe.
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sinine in AITHOTDEe Hags
In July 15%2, with the commencement of No 1 02U, |
mwwmemﬂafwaumelmairgmawto

receive some ASY training. This training had geod resalis

and in Januvary 193 a special ASY conversion course was

started for the purpose of training wireless air gummers

already insguadrons before the 077 sylizbus commenced.

PThose two courses were later extended to inelude other

airerew, including pilots and navigaiors.

2 Libsrztor blem
The yeeeipt by the R2AT of Liberators from USA
produced sn oubstandiag problem, examples of which had been 8
seen in varvins dsgrses in respect to other equipmente. I'
The problem has bsen outlined elzewhers but it can De
mentisned here that Liderator crews were first trained in
padar at the Redar School Meryborough, after which an air
f£lavour was added in pre OTU training at Ballarat and ;
finally an attompt was made %o give operational training
at OTT Tocumwsl. Unforimnately equipment available was
mmthemblmmmtafanprmrtimtom
facilities, resulting 1n many Liberatoﬁ erews being *.
inesnable of operating the eguipment they csrried. The |
foot thet no operztional use was availabie for the eguipment L
was incidentzl. 1
Sutput from the School
Over a period of four years operationsy the school
proiuced the following persooneli-

pfTicers see 330
= ¥Mecharnics A e 20
Mochanies G eee 687

Operaiors ces 11}23




The outstanding lesson common to all eguipment and
nearly all wartime training is the need to have aircrevws
adeguately trained before they are sent into operation with ‘. |
their equipment. This problem, although no doubt fully
realised long before the last war, almost resulted in the
abandomnment of ASYV in Coastal Command when it was needed
most. It was introduced under the greatest seerecy, no
training was given, and this, combined with the unreliable
equipment, resulted in no use being made of it. Similar
results were found in Australia on the introduction of ASY
and the perpetuation of the mistake in the Liberator
programme, although partly due to the very serious egquipment
problems of the time, was probably due in the main to the
failure of the Air Staff to learn the lesson.

A further lesson learned was the need for catarigg

for progressively lower standard personngl as the war
continued. The original course of six months produced from
the material available at the beginning of the war a
reasonably capable mechanic. By the end of the war the
course lasted more than 18 months and the final produet |
was not as good as the produet of the first six month
courses. Probably the real solution to this problem lies i
in increased specialisation. By the end of the war, in
spite of an extended training period, it was still necessary i
to train personnel in one eguipment only and to re-train !
them for any new equipment. It may even be necessary in
future to train in specialised parts of an eguipment and
this matter requires very careful watching,

When the war extends over such a wide area as
it did in the Pacific another problem arises in the
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transport of personnel to suitable centres for refresher
training. The introduction of new radars, particularly
ground type, should normally be accompanied by the
provision of freshly trained erews to take them into 5
the field; whon manpower was s¢arce this was not always |
possible and in this case various mekeshift means had

to be employed such as ths introduction of the eguipment

to the field by special training parties. I do not

consider that this is the real answer ze pew radars are

likely to be wastly different from the ones they replaeﬁ,

and the only sdequate solution is the withdrawal of 5
personnel to rader school for proper refresher {raining.

The problem will always exist anéd must be met as the
circumstances at the time dictate.
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201/28/7191
201/19/16
201/14/173

201/1/67
201/ %/7
201/1:/19
201/18/5

201/23/60

201/18/%
291/1&/125

201/23/6%
201/28/27
201/28/6+
201/28/65

201/28/209

201/16/218
201/20/59

201/20/72

&

201/36/%

RDF Station, FMoresby
Use of IFF in Aireraft - Policy
Radio Physies Laboratory =

-~ Proposal for re-organisation

Submarine Location by RDF

Iraining RDF School
IFF Pitting %o Ships - Policy

A4SV in Hudson aircraft

RAAF Reporis to Radiophysies
Advisory Board

Minutes of Radiophysics
Advisory Board

Radio Physics Technical Commitltee

RDF Liaison Officer, Sydnsy
Radar Organisation in Australia

Radar Stations - Prioriiy of
Construction

Schedule of Radar Stations

Transportable AW Sets for
Allied Air Headguarters

Forecast of RAAF and uiM
Bstablishments

Personnel RDF Use cof HM
Personnel

Detaile of dissatis-
faction with Radio

~ Physies Laboratory

Aceount of first
successful submarine
patroli

Discussions with the
Havy on IFF

History of radar up
to September, 19%

Parts 1 and 2. See
also later parts for
further meetings.

Criticism of radar

and proposal for
re-organisation

Schedules of Stations
at various dates up
to December, 1944

The inception of
transportable AW

Story of the WAAAF

Development of LuW/AW
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