PART % - RADAR

Chapter 11 ~ Beginnings of ‘Radiolocation'

Moarconi in 1922 Toreshadowed the reception of reflections when ships wore

in racioc beams, p 1% of blography of Marconi. It vas later common knowledge that

aircraft caused flutter fading while passing near a HW receiving station and that
a LF system, when the gonlometer was adjusted to pgive a complete zero, the

passage of an aircraft nearby brought-up the signal again, But no one seems to
have made hefore 19%5 any quantitative e bulmates oi' what ranges wignht be possible

1

with the receiver, not near the aircraft, but back at the tronsmitter., Scientists

failing to be 'rnumerate'; what a non-event to have to record. 4And such a simple

calculation; A I Villkins did’it later for Vatson-Wott in half an hour!

However, the detection and ranging of ships was seen to be a possibility by
Signal School iu 1928 when L S B Alder filed with the Captain, J 5 C Salwond,
Provisional Specification No €4.3%3/28 of 1,3.28, relating to "rethods and means
for the employment of reflection, scattering, or re-radiation of, wireless vavec
by cbjects as a means of detecting the presence of such objects and of
determining the positions, directions or distances of such objects . . . The
invention mway also be used as an aid to navigaticn or for detecting the aprroach
of enemy craft by observations at known positions ¢f the reflecticn or
re-radiation of wireless waves by an approaching ship or aircraft ., . . The
vaves exnitted are interrupted periodically or mocdulaited in on2 of a number of
knowa ways."

up and back in an approximate

in Archives 14, ¥r forton, hsad
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Scientist from Oct '45-dpr '51, later said or ths patent (thSS p 132 1247,
"It gives convincingly and lucidly ths fundamental principles on which the

various types of radar have been developed. NGV“ theless nolhing was done about

oy

that patent and it lapsed: it fell on very unfertile soil. The Establishment

failed to see the significance of radar and as late cg 193%7 it was a matter of
great difficulty to get workshop and drewing office ecffort to put on it, “he

reason was always the same - other and more obvicus demands took priority. The
user had bad no previous experience of radar on which to base his sense of
value.,” In mitigation it must be said that Dr A B Viocd in 1935 when Deputly
Supt of  ARL wilh ol his evperience of Asdics since 1915 said: "Previous to
visiting the research station at Orforiness (Watsor-Ustt's NPL Radio Depnt

I

Extension for RDF work from 13.5.35) I would have prophesicd that radio locsticn




of aircrait by ccho was unlikcly lo succecd, Dut, of course, the asdic detection
of suvbmarines also sceomed unllkely to succeed when it was Tirst proposed in 1915."
'The invention «ll (djjreo so casy 1t scemed once found, which yot unfoucd most

J

would have thought impossiblie,' (Wilton).

The possibilities of long range detection by radio waves viore however
appreciated in 1931 by two wembers orf the SEE Woolwich, W 4 S Butemsnt an
P E Pollard.,® "Pollard and I" wrote Butement "discussed the possibility of
detecting ships for the improvement of coastal defence batteries. Ve considerad
that the greatly~increased sensitivity of receivers at that time made it possible
to detect very weak signals and that enougn energy would be refliected from a ship
to allow detection, if a powerful transmitter were availablc. Yo conserve power
and to give an indication of bearing at least good enough to allow a searchlight
to be "pul on", we would need to use a beam of radio waves and hence, to keep the
aerial system compact, a very high freouency. Ve therefore set out to develope o .
transmitter operating at some power on the highest frequency we though then
practicable. ‘e chose a wavelength of 50 centimetres. For our source oi povier
ve contemplated the use of the Barkhavsen and Kurz principle (first used in 1%21)
in which a high voltage is applied to the grid of a triode wnhile the anode is
kept at a low voltage. Ve contemplated using the Fizeau method of measuring
range., Fizeau many years earlier had used pulses of light of equal mark/space
ratio, and so arranged asystem of rotating shutters that his reception c
blocked at various discrete shutter speeds because the light reflected back from
a mirror arrived after the shutter had moved from "open" to "clesed"." Ve
planned to apply this principle of caual wark/space pulses for the range -

»n
easurencnt.

"We wrote a very brief note to the Royal SEngineer and Signals Board, but
were informed that "there was no r Ofice requirement” for such equipsent. Ve
were, however, allowed to work in our own svere time in the evenings, and to draw
from the general stores such apparatus 2s could bs foind there

Butement and Pollard then constructed a pulscd radio transmitier witn which
it was possible to measure range, "In due course we got the apparatus working . .
and found at once that we could obtain reflections fron the base of a mast in the
centre of the ¥Fstablishment compound on Voolwich Commcn. This was perhaps nine
inches in diameter, Ve then set up an ordinary sheel of galverised corrugated
roofing, irbn, measuring aboul six feet by two fent, ac & target and were delighted

to be able to detect this at e range of 100 yards cr iore,
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"iWe then informed the Var O0f'fice of our exnoriwments, inviting thom to

witness a deuwonstration. Ve were again inlormed that "there was no Var 0{{ice
requircment” . e persisted, as we {ell Justified in doing; we then were able
only to sltate it as our opinion that lhie ronge of scaled-up equipment on a ship
would be enough to justify its adoption. Details of our vork wiere sent to other
establishments

, but it is impessible to say on any evidence available to we that

I8

it haed any dircct bearing upon the radar vork which started four years later as
a result of the efforts of Vatson-Vatt, Vilkins and othors.‘.l Vatson—iatt says

p 164: "The Butement--Pollard provosal of 1931 wasg disclosed to the Admiralty and
while DSD expressed interest the DSR had considcrable doubts as to the
practicability of the system from the scientific aspect." Seven years later
Butcement was at the Al Bawdsecy Research Station, set up in 1936 after Orfordness,
working orn coast-defence radar, but this time theréwasa1r0quirement! It was to
provide a sulficiently accurate indication c¢f bearing to erable a searchlight to
be put on its target. ¥From this work sprang fire-control radars, first the
Army's GL (gun-laying) set on 3% m, then Signal Schocl's important systems on

50 ¢k and aftervards 10 ¢ and 3 cz systems,

The Tirzard Commititee. In 1934 officizl interest in air defence was strong and
1 tne Committec

the Becretury for Air (Cunliffe-Ilister, later Lord Swinton) set up
™

had origirally vrovosed it, was the only merber in gorernmenty service: the other

a physical-chemist fornerly in the RAVC and much concermed after the wor witia
airplane performance studies at the AL Zstzblistment at Mertlesnem Heath,
Prefessors A V Hill 2and 2 M 8 Blackeit and A F Rowe, 2P the DER's staff, zs
secretary., Professor P A Lindemann (later Lord Cherw2ll) was added shorily
aftervavds, The ccrmiittee held i1ts first meeiing on 22,1.3%5 and towards the end

of it Wimperis said itnat lMr R A Watson-iatt of the Radio Divislcn of the NrL had

L+

Just prepvared at his racuest a memorandum on the uses of short wave en radiation

for defence purvoses., This was basically on the (negutive) possibilities of a

¥

tdeath-ray'; but since Vimperis and Kowe from their initial studies knew that the

probleu of air defence "was largely one of the detection of enemy alreraft!

Vatson-Vlatt had added an appendix 'Detection and Locohion of Ailrcraft by Radio

Py

[}

Yethods' actually deted 27.2.35 (reproduced at the end of It

4

i of the Cabinet
Office History, 'Archives 12'). The famous demonsiraticn of detecting a retal
aircraft at & niles range when it was in the ‘bean' 27 cne of the B3C's SW

(50 ) transmitters at Daventry had laken place the day belfore! Yatson-Vatt's



paper had shown that at 10 miles the reflected ene
than the minimum required Tor detectlion and thus i

100 miles. After that the deluge.

A nmeeting of lhe comnittee took place on 18 1

representatives only, which the DoR C 5 ight, Dr
chief' scientist iir G Shearing atlended, 2., to obta

detecting and locating aircraft through cloud and

prediction metheds uszd therewith.

Strangely no nention was made of ALl work or ¥
of three wecks before. lr Shearing's minutes™ sta

place no reliance on acoustics or infra-red, and
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But Orfordéness was vicited in July '35 after the Tirst Zenonstration te the
Tizard Coumittes there on 19.05.35, when an aircraflt was followed to 17 miles, A
very important reosult c¢f this visit was thet 585 were siked 1o provide special
silica valves:-

"Signal School to produce six experimental silica

lines of the NiKA
(5000 volts, but wow zed up to 12000 &
Steps to Victory') of these, ©

nodified as reou*red for the

and four by

1 Cetober., Also two NULIL experimental valwves to be 3u1y71ﬁ1 immadd 1y
These wiere for h-8 1 trials: {or 25-50 m trials:-- "T'wo NT,1s to be
supplied, A~Also consideration 1o be given in Signal uQMOUI to possible
change to NV%/s as regards improved [ilamen® crission. Three exp valves

to be made Tfor test by Hovember 1¢35.,"
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Then on 1%.8.%5 LGD to S5:-

"The Contlroller has decided that Signal School should stert work as
soon as possible on the Haval application of the detection and location
of aircraft by wireless methods, work on the production of transmitting
apparatus being begun at once., To enable this vorik to be corvied oul
vithout interfering with other cowmituents ' rranvvy approval. is dbeing
sought for an increase in 85 siaff of one Scientific O0ificer and one
Assistant LI,

As regards the receiving gear permission 1s being scught for an &5
Officer to visit Slough and Orfordness for about six we 01 .”

E 1l Gollin and ¥ P Anderson were evenivually recruited in Decermber '35, and
R A Yeo went to Orfordness on 2,9.35, and resurned 9 October. An Admirelty

meeting on 11 October recommended carrying out work at SS and proposed further

additions of staff ( C ¥ Bareford joined June, A V/ Ross September and H 1! Bristow
November '36). On 30,12.35 Ci71L9/35 approved the vroposals for work at Signal
School, the provision of a hut for experiments near the sea, later erected at
Bastney Tort East in the Marine Barrecks, and increase of staff of 3 SOs and

2 Assistants, in addition to the two staff already approved; and additicnal
laboratory and workshop space in &3, The tentative requirements wecre stated {o

be:--
Aireraft: Warning of aprroach 60 miles, precise location 10,
Ships: Warning 10 miles, precise location 5,

Signal School were to begin work to develop the apparatus on 1% m, and to exvlore

3 1

bands both longer and shorter, "Initial experiments to be directcd towards

my

detection of surface crait." The WI set was named 79¢ on 17.10.35. Instzllation
of apparatus in the nut at Zastney vegan on 14.7.36: Yeo and Anderson
the S8 receiver tc Orford for trial on 16.3.36, By 1.10,36 it was reporsad thas
an experimental tronsmitter (based on Type 7DK: iilustrsted in Tig 2 of 32 for

30.9.28) and receiver hed been built on 4 m and trials carried out. The sta

been reached when it was possible to transmil without parelysing the receiver,

N

ircraft had been detected but not below 500 It and nc ships., Range could be
. s . - . 1 .
obtained but not direction or slevation. On 15 m apparstus was in hand, but

trials had not yet been carried out,

Although not definitely directed to 79, work hel bdeen carried out by other
staff on cm weves "which might be useful when apoyllied to deteclion problems",
Financial provision in 1936 was proposed as a transi'er {rom Shore Staticns, or by

2

addinb(uSOOﬂ to the Contingency Fund., In Novembor th: Zeard approved lthe transier

of £5000 to 8D for provisicn of Type 79X,
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