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#J D 8 Rawlinson 'History of Waval Radar 1935~44' in ‘hArchives 13!
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The maximum ronge in airceralt by Oct 37 from Bastney was 39 miles. 4 larger
ship to give a more steble platfomm and more allowable top weight was required
and a cruiscr was therefore indicated. HMS Y"Duncdin' was talked aboul in '38
but apparently this was not actuvally procecded with.
"There is no doubt that the stalf ¢f 1 SS0, 3 SO0 or J50 and 3 Assistants
is inadequate to ensble the various aspects of R and D on 79X to be adequately
followed, especially bearing in wind the fact that one of the JS0s has heen
pericenently attached to Bawdsey', DSD and D3R informed the Contreller on 28.1C.37
"It is propoced by internal arrvangement to relieve one of the FS8Cs in Signal
School of some of his less important duties in order that he niay devote close
attention to the swervision of the 79X erperiments.'" Thus lr Horton becama hend
of the radar group with the tally R0, from being X4 head of DF, about Fov '37.
The‘exp Cdr from 15.12.37 was Cdr Pasil R Willett (Capt Jan '40). ¥r Brondreti
at about the same time went to be assistant D3R and Dr 4 B VWood to MDD¥% Thig
was the first real chenge of organisation since 1920, the orgenisation in
Sept 1937 being shown on the chart facing. Dr A A Symonds (5.9.28) became Ri
at Eastney, J ¥ Coales (21.10.29) R3 (later R2), with E K Gollin and C F Bareford,
on the CM wave work, and A W Ross (28.9.36 ) R3.1 at Nutbourne. The zuplication
officer for Type 79 A8 later B2,wes Cdr The Hon H X A Cecil 0BEL, well remembered
by the author for musical moments cn the wardroom pianc in "Rodney" and "Carlisle'.
By Yar '35 it had besu decided to change to 7 m to gain a consideradble
increase of transmitter powery and the aerial arrays had 2 reflector divoles added.
At thie date Bawdsey were in a position to give a denonsiration of the detection
of ships fram aircraft. OCn 25 3.38 at a meeting under ACHS the following order of
priority of development was agreedi-
(a) Long distance warning of approach of aircraft from ships, wit
indication of direciion,; 50 miles at 5000 ft.
(b) Rangetaxirg of ships from a ship for purposes of low-angle fire with
19 ace sweacy to 20,000 yds.
(¢) Continuous shori-range ranging on a/d, up to 5 miles, and in elevation
and bearing with cvificlent accurasy for AA contrcl and searchlight purposes.
Folloving this meeting an Admiralty letter of 17.5.38 directed that 2 sets
were to be Tittad in the Pome Fleet as soon as possibley coples of 79X to be
kaovn as 79 BX (actually rot 009 but 79Y when in HiSs "Shefficld! and "Welson")
had baen begun in 85 in :oticipation of approval. ISD also minuted in SD 0345

of 31,5.38: "the AM, anc the War Office alsu, are almost eutively dependent at
the present time on SS for R and D of silica valves. A% present the NTHT 1
only giving a 1life of gla.t 100 hours as compared wita at least 1000 fou WI use,

*  Jee app 2 at en6 cf w1 ia chapter for a suwmary of the position at 22.2.38,

g .x. '-1 P '.l o ? ~ o

*¥% To be Chief S? niigl, Hine Degign Dept;, “Vernon" in Oct *37. See his "ivom
BIR to RuGSY (1915~64) ir the Hemorial Issus of the JRUSS July 165.
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Unless the valve secticn is enabled to extend the 1life and meet the demands,
increasing every day in volume and complexity, which are being put upon it,
there is a very real and pgrave risk that the whole RIF defence systeam, on which
such high hopes are placed, may be brought to a virtual standstill in the moment
of greatest uvrgency.!

There was a sudden and very large demand for zilice valves in Sep

o

Iinich crisis made it imperative to keep the Thames ¥stuary Chain in continucus
operation (39). This chain of $ stetions watched lir Chamberlair's nlane flying
to llunich,; and a continuous 24-hour watch for strange aircraft was started. £210
had been spent on the system. Signal School in May '38 wes ashking for finance,

for purchase of svecial apparatus or development by approved firme, of only £15,000
High priority was to be given to Dockyard work on mechanical design associated
with the mounting of the 2 aerial pedestals plus masts end, at ARL; the production

of remote control apparatus for the rotation of the aerisle. The proposals mals

by DSD ia Vay '30 were readily approved: -the wartime expansion had begun. The

m

R group personnel at mid '38 wac about 10 officers: in July '39, 3 880s, 11 &Cu,

9 Assistanis, 6 lab assistants plus about 28 designers end draughtsmen and 45
mechanics, Hleven more SOs, Q Assistants and 6 lab assisbtants vere asked {opy
and & totel of 60 mechanics. X )

In peraliel with the 4 n work in ‘37 a second group was working on 23 on

(E 1 Gollin, € F Dareford). Renges were up to 3 miles on "Sardonyx" from

>

; E ; . : o i 3
Scuthsea Cestle. Two & £t parabolic aeriale were in use (€ beam) with a npl

£+ .- =9

enode nagnetron es the ftransmitter and a simil

i)

~

v, quenchned,; oscillator as

receiver., J ¥ Coales and H € Calpine had begun work on 50 cm in 1938 in

conjunction with the GIC Research Iabs, Wembley (B C &
initiglly for capunications. A half-kilowatt pulee w
Mlectric 3164 velves, Tre receiver ha’ 3 acise facior
this time the advent of polythens insulation gave much

i
€GO VHz, so thst thz trensritter and recsiver could be Titted in an office below
the associatnd gunnery directer, initially thai for tre ik II pom-pomg which
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Air to Suvas  Vessel (45¢)  During the swmmer of 1937 % G Bowen, sn original

member of the Hawdsey lear, demonstrated detechion of ehips from aireraft. Sitreng

gignals were obtained ot % niles from "Rodnay' and theo sirceralt carrier "Couragecus!

vsing 15 me  The next mejor step wes the use of the overlapping besn lechuigve

-
1

Lendkly switelied and he

( tsplit') Tor boming cote a shine Acrinls weve mecha

rosulting signals were enplied to a single crt giviug both rangs and

(39) See 'Science st Var'y, Crowther end Wailddington, HIS0 1947y oy

the growth of chain coverage from Sept '35 ©o Scpt Y41




indications, 'ba*unxf]y wings gither side of the vertical ronge trace. This
Ydisplay® was characterisiic of all subsequent versionz of L5V operating on metre
vovalengths. Admiral Doenity would one day say in a specch alb Weimar during the
decline of the U~boat war, 1943 - "The enexy has deprived the U-boat of its

T

eassential feature the element of surprise. by means of radar. th these methods
he has conquered the U-boat menace. The scientists who have creatod radar hzve
been called the saviours of their country. It was not superior strategy or

tactics which gave success, bal superiority in sclentific resecarch.’

Accurate Range end Bearing The first gunnery application of radar following

the work of Butiment aznd Pollard at Bawdsey was the Army GL set, on 85 iHz., This
used air-cooled copper anode valves in the transmitter (GIC E960, following tlhe
valves used in mobile television transmitters) of 40 k¥ pulse pover. The Teabure
of the set was the greatly expsnded fast trace on the CRT with means for accurately
shifting the zero off the tube, based on a very lﬁr{ 8ize precision linear
potentiometer with many tappings, until the echo was in the centre of the tube,
thus giving much enhanced range accuracy of + 25 yds., A GL lk I set was fithed
in HMS Carlisle (Type 280X) in late '39 and undervent accuracy trials at Malta

in early 1940 (O L Ratsey, G E F Fertel)., This ranging system was adopbed fou
the next T m set, Type 279, first fitted in YCuracoa' in early 1040.%* The
maximum range on aircraft (10,000 t) was sbeut 65 nm.

Mowing the grass In 1938 green trace CRTs viere in use so that the receiver noise

on the trace of 79X was very like grass both in form and colour, The improvement
in receivers at this time in respect of signal %o nolse ralio wes considerable so

£

that the noise was less relatively to a givean echo. ( H B Hogben 41.7.27,
J Croney 2.10,39). The words of a US naval officer on firsi seein

memorablai- "You have mown the grass,”
RDF in the Flzef

The two T9Ys, the first operational RIF sets,; undervent irials in Sepi 130

("Sheffield") and Jan 139 ("Rodney"). The results witl 79Y were good. The
power output was 1520 kil only dbut in Oct '38 FSheffie]d” reported defteztion reanges
on sircraft of 30 rm at 3000 f1, 48 at 7000, and 53 at 10,000 ft. A third improved

set type 192 was put in hand in June and was fitted by Sept '39 in "Curlew', o

cruiser specially adaptal as an AL ships 30 more T%Zs were to be fitted, Thoir

*Ref 32 p 69; 38 »p 54~61.
*¥ASWE Konograph 2333 A W Ross 29,5.1940 "Report on Teizls of 279",
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characteristics were ag followse—

The peak pulsc catpul was TO kW with a pulse length vafiable batween 8 and
30 microsecondsy this greatly increesed power was due to the use of the new
thoriated filament ¥¥5TT silicn valves.

The echoss were shown on a renge-ompliivde display (A scan) with a scale
calibrated in miles. -

Bearing accuracy on a maximum was 50, but rather vetter by taking the mean
of the 2 zeros on each side of the maximum. The aerizls, one at each
masthead, had 4 dipole elements, 2 driven in parallul with 2 reflectors,

the feeders bheing oven-wire with the last section flexible to give 4000

of rotation. Tthe single-acrial version, with ths firstd odﬁaswikﬂi,was Typa 5B,

The switched-beam or “split-bean" techuigue, (Butement) whereby continuocus

and accurate following of the target could be made was evolved in about iay 1939

and gave bearing acour

Gy enbainced by nearly 2 orders of magnitude over a

“\

rotatable "modified Adcock" system (null in broad polar diagran)o

Surfac

Mihile fo]luwln the target; a boat which left Harwich every evening fo
Denmark", suid Butement, “we were delighted to observe that while follo:
the tsrget on the radar the bearing wes always 'beitween the rasts's A
quick sums showed that we had a probadle error in bearing ncasurements of
10 minutes of arc; which was adequate 1o contrcl gunfire withoul the uvse of
searchligats at all,

Ty

There was a very interesiing sequel to this erperiment which occurred
on 20.6.39. Winsten Churchiil uf?¢VCQ to inspect the Hsteblishmwent: he
was then a member of the Alr Uniencs Recearch Sub Commitiee and so took
an especial interest in our stal defence anparetus. Ve had o flying
boat as target and at 25 miles. crther out ﬁhan vsual. T adjusted the
radar bearing unsil we were con target as indicated by the rad
yeu will lock out through the peophole you will cec the tarszet on the
cross wire, 5ir". Ee looked, paused and axclaimed "I can'i sz
e looked, znd I swung siightly right and

thing." 1he naval aid .
Comuander promptly sald, "No wonder you couldn't see it, Sir, the sircrald

vas obscured by the nalrwl*ne. (Dﬁe aircrafi ves et greater range,
remezber). Churchill looked again, and I repeated the brackebting.
Mlarvellous® he exclaimed. Churchill "mzasured! tho aerial array holding
his hands before hir as one might measwre & fish. "e must have this ou
HM Ships. T will sce to it.'" Next day Admiral Somerville arrived 1o
view the equipment ¥

ce Varning FPouipment The main purpose of rdaf up 3o mid 1940 had been sir

warning, but the value of detection of surfoce vesselie had not been forgotten,

and a now set to reploce type 27% was planned in late 39 for this purpose,

5

Accuracy in wesring requirsd the use of beamsplit, ard since 2 arrays wers

¥iartcup, loc ¢it »zf 38, p 105.
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(40) a. Radav Transmitters O I Ratscy JIED V93 Dt 34

. -3

necessary side by side in the receiving gerial to switch the beam, they had to

be hslf the size, endthe frequency doubled therefore to 90 kHz. The new high

power Surface znd Alr Varning set was Type 281 first fitted in "Dide" in Sept 1940

o

Its aerial is shown ia Fig 2 facing. The transmitiing serial weas fe
. o~ g |
and thereby gave incressed gein over 279. A bearing accuracy of +ir degree was
obtained. The lobed vertical coverage dlagram shown in Pig 3, wes o well-lnown
D 9
feature of the early mevre-wave sets; whereby some indication of height of the
b] [t O

targel alrcraft could be oblained by noting at what ranges the echo went through

¢ N 8 & {:
a minimum, Thousands of hourz nmust have been spent by radar officers at sea
checking their verticel diagrams and delermining height by this wethod, as part

2 <

)

of the early warning procedurc. The 15 -see transmitter power of the 284

3
I_lo
e}
s
o

-

vas 350 kW Tor warning (pulse) and 1 ¥W Ffor ronging on short pulse, 2-3 micro-nec

This was the first time a megawatt pulse had been achicved. For a description of

the transmittor end of the ranging technigies ses the papers in the Radiclocation
Convention Proceedings of the-IiE (40). & feature of the modulator vas the usce
of a thyratron with a discharge-line to generate a long 'rectavzular'! nulse

(O L Ratsey) anda'puise' tranclormer (D F Clbbs), vith a 2-mil Rhometal tape core.

Thir

to roverse the negative pulse to drive the silica series modulstor valves.

2L
vas a major step in modulation technigues, which later bvecame almost universgll
used Tfor magnetrons.

The beam-switching reduced the gein of the receiving serizl by about 6 ¢B

PRI

corpared with the transmitting aseriszl and sireraft could Tly over the top of the

first lobe of 281. So, when the 600 Miz sets were introduced Tor gunnery purpeses

the beam-cwitch on the receiving aerial was removed. The development model 289

was erected ot Fastney in July 40 and became pari o 1

P

ze chain warning syetem

v

\O

for a period. After the fall of France ir June 1940 sircrafh began coming from

the north of France. 9Ts chain stations did not then extend sufyi ciently

i

westward and the mesis etove Vertnor had not yet been erccted, oi had been
destroyed. So the atalf azl Eestney mamed the get cortinucusly: o hand-whzel
controllcd the {turning cf the aerial via M motors, and there wes not yet beam-
split on the receiving asrial (later designed by HJ % Reeves). The first raid

on Portemoutl; on 11 July 1940 at aboeut 6 pm, wes plotied in from the coast of

e

France and west of the Isle of Wight.

p 247 1946

b. Precision Rengirg Ifouipeent C A laws JIES p 423

c. A Switched-beawm Directive Aeriesl on 600 IHz R V Alrod do p 411

d. Navel lMire Contrcl RBedar J F Coalez, H C CwlDlPC @ 0 ¢ Hatewr, do p 249

. Precicion Ranging Syvtems for Close Range Veapens - U }‘out, do p 380

f. High Powor Pulsed Treawmitiers for 3000 LiHue T ¥ ibbs and B VW Lythall p 266
g« Chesse Aerials, O 3din, v 45.
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