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The Beginnings of Radio Astronomy

in England

A tribute to Stanley Hey MBE FRS (1909-2000)

by Brian Austin, GOGSF

Serendipity often plays its part in scientific discovery. One
example, close to the world of radio and electronics, was the
discovery that lnunched an entirely new branch of physics in
England and expanded a much older one immeasurably, It is
the science of radio astronomy.

To most people radio is inscparably linked to communi-
cations. One only has to consider its multiplicity of applica-
tions involving the transmission of speech, music, images,
data and text 1o see why, But it was not long after Heinrich
Hertz turned Maxwell’s equations into practical reality, and
Marconi stunned the world by sending signals across the
Atlantic, that o completely different application of radio was
first suggested, That was in 1904 and its inventor was a
German by the naome of Chrstian Hulsmeyer. What fol-
lowed thirty yvears later, and became the most important
technological development in World War 1 when developed
simultaneously by both sides in that conflict, was not com-
munications at all but a form of remote sensing, Lo give it a
modern name. We now know it by that most famons of
palindromic acronyms —radar.

But there was an even older form of remoie sensing by
radio that had the ability to probe imto the furthest reaches of
the universe and it was first tested ten vears before
Hulsmeyer’s device rang a bell when it detected a ship near
the Hohenzollen Bridge near Cologne, This new science
became radio astronomy and its pioneer was Oliver Lodge,
Professor of Physics in the University ol Liverpool,
However, there was nothing serendipitous about Lodge’s
experiment for it followed some protracied discussions with
his scientific colleagues, most notably, G. F. FitzGerald,

Long Waves From The Sun

Early in June 1894 Lodge mentioned, almost as an aside
during # public lecture at the Royal Institution in London,
that he intended “to try for long wave radiation from the
Sun”. This was two months before he gave the hirst public
demonstration of signalling by means of wireless waves o
an audience of distinguished scientists in Oxford. Needless
to say, the suggestion created no stir amongst the audience;
indeed there were those
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who scoffed at the very
idea. This was probuably
not oo surprising for
radio was unknown al
the time excepl as elec-
romagnetic waves — i
scientific curtosity pre-
dicted by Maxwell and
then discovered by
Hertz — but neither had
any idea of their worth
o the world.

Mow, more than a
century  later,  that

world usually credits
Marconi with having
invented” wireless or
radio when, i act,
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there would appear o
be little doubt amongst
historians of science

Sir Oliver Lodge — radio pioneer in Liverpool

that it was Oliver
Lodge’s demonstration
in August 1894 that
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rmed Maswell's mathematics and Hertz's physics inte o
communications tool, However, it took the entrepreneurial
fare of Marconi to exploit the technology 1o limits that no
ofe else hod even dreamed of and thin fact is also beyond
doubt. Just as Watson Watt was the father of radar a8 we niow
know it. s0 Marconi sired radio, though neither was the
mventor of the technologics that forever after have been
associined with their names.

What then of Oliver Lodge’s idea of receiving radiation at
other than optical frequencies from the Sun? His experi-
ments, in June 1894, were condueted in Liverpool with the
apparatus housed in an iron shed that was the University's
clectrolechnics lnbormory. Sunlight, reflecied into the shed
through an observation window, illuminated a coherer - the
curliest of madio detector — which was connected (o o very
sensitive  reflecting  palvanometer. Despite numerous
attempts, during which the galvanometer was certuinly
deflected, Lodge was unable (o claim that the sunlight
falling on the coherer produced anything more than & ther-
mul effect. There was no evidence of what he culled o “prop-
er Sun effeet”. What he meant by this is probably o be
tound in his correspondence at the time with George Francis
FitzGerald, the Irish physicist who made some significant
contributions to our understanding of electromignetic
phenomena around the twm of the nineteenth and (wenticth
centurics,

Solar Wind

Hoth Lodge and FizGerald had realised that magnetic
disturbunces on the Earth were, in muny ways, related 1o the
existence of sunspots, FitzGerald went even further and pos
tulitted that a cloud of electrified punticles {or corpuscles, as
they were known in those days) was ejected by the Sun
whenever a sunspot wirs present. This was o remarkable sug-
gestion and was well abead of ils time. In fey, it would be
ancther lifty years before the solar wind was discovered and
ils cffects on the Earnth's mognetic field were shown 1o e
fundamentally important to the science of geomagnetism
andd, indecd, 10 our very survival on the planer.

The solar wind is no oceasional breeze: it's o veritable
howhng gale of clectrically charged particles sometimes
increasing 1o hurrlcune-like propoctions as it blows continu-
ally off the face of the Sun. Its impact, 93 million miles
aweay, when it encopnters the Earth's magnetic field is for-
miiible. The field lines on the sunward side of the Earth are
hugely compressed while on the opposite side (hey are
forced out into a long il Trapped within what is essential-
Iy o huge magnetic botile are those charged particles -
FiteGerald's corpuseles — amd from them is formed the
wiosphere and other regions such as the Van Allen belt so
damaging 10 astronauts should they linger, unprotected,
within iL

Little did they realise it. bnt Lodge and FitzGerald dis-
played remarkable prescience when they suggested that the
Sun was responsible for rather more than just shedding {1l
mination and warmth upon the Earth, But then those where
the days when notural philosophy (or “science’ as we know
i 1oday) was really beginning to flourish and discoveries
were as commaon s the moming puper and almost as regu-
kar, Men like Lord Rutherford and before him J.J. Thomson
hiad begun to unravel the world in its most minute form - the
atomm — while, soon alterwards, athers like Eddington In

Englond und Hubble in the United States were striving o
dissect the very Universe ilsell, As alwiays there were [ar
more guestions than answers and the most vexing of afl was
how 10 probe into the deepest recesses of atomic straciune
and of the galaxy. Science and especially physics was aburs
with new ideas and the age of clectronics, which would pro-
vide mumy of the answers, was dbout 1o be boen,

But it was even earlier when Lodge ottempied to detect
those “corpuscles” emanating from the Sun. Though unsuc-
cessful, due undoubtedly w the insensitivity of his apparatus
in the days long before the vialve amplifier, his experiment is
considered 1o be the beginning of what is now called radio
astronomy. Others, such a8 Thomas Edison aml Arthur
Kemnelly in the USA had, o few years before, sugpestid
experiments to detect such radintion but nothing ever came
of them. Then Nikola Tesla, thit wayward genius, whose
oceasional musings or wikl conjecture ok him off on many
different tacks — often ot the same time — even tried to har-
ness the Earth's ficlds wath the tdea of modulating them 1o
produce wircless telegraphy. Unsurprisingly. that idea came
10 naught and there the quest fltered and the very idea of
long wavelength mdiation from the Sun was seemingly
forgatien ahout,
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GLII gun-laying radar in WW2

Jansky And Reber

Thirty vears later Karl Junsky, at the famous Bell Telephone
Laboratories in New Jersey, used equipment much better suii-
el 1o the task but designed for o very different purpose. His
intention wis o determine the dircction of arrival of the
"static’ that interfered with trans-oceanic radio-telephone eir-
cuits operating on a frequency of sbout 20MH2 The invest-
gation wis successiul in that he soon identified the culprits as
both nearby and very distant thunderstonmis, But there was also
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a third and more persistent noise that appeared o occur only
in some directions and it was also more akin (o the stendy hiss
produced by the receiver's own electronics than 1o the static
crashes from thunderstormes. This was puzzling and it cenam-
ly required further study and Jansky immedintely geve it all his
MTENLON,

Initially, from s position i space a8 indicated by the
rolary antenna’s heading when the nolse wis ot its mosi
tntense, Jansky suspected the Sun as its source but after [ur-
ihér work he doduced that the actual source was oulside the
solar system und be placed it in the centre of the Galaxy near
the consiellation ol Sagittanus, This was truly astonishing
and he published a frst tentative paper in 1932 presenting
his findings. But the ssronomical community took lintle or
o Interest while the Bell Company, satisficd that the
sources of the static had been wdentibed, put Janskey to work
on another rescarch project aliogether! Such, then, was the
auspicious beginning of radio astronomy.

Then, in 1937, another Amencan by the nome of Grote
Reber was so inspired by Junsky's Tlindings that be resolved
to continue the research entirely in his spaire time and at his
own expense, Reber, a radio engineer, designed and built o
3 3CiHz recever plus a parnbolic reflector antenna aboul
|0m in diameter that he erecied in his back garden in [linods.
He then attempled o carry oul a systematic survey of the
heavens with the intention of rehimng Jansky's measure-
ments by using o much narrower beum [or betier résolution.
However, doe 1o the prmitiveness ol the nucrowdave arn i
those diays he Tound his equipment 1o be severely lacking in
semsitivily so he reduced the frequency until fnally, st about
160MHz, he obtained useful duta, After considerable effon
between the hours of midnight and 6 a.m. every day when
local electrical disturbances were at their minimam, and
often with a full days employment abead of him, Reber
eventually produced the first rdio maps of the Milky Way,

Radio astronomy had truly arrived but again there was no
rukh by the American astronomical community o embroce
this new scientific stnpling and so it was left to others; in
England, 1o ke matters further.

Beating The Jammers

On 12 Februmry 1942, three German warships slipped
their moorings in Brest under cover of darkness and made a
dush through the English Channel Tor the safety of their
homeport of Hambarg, The banlecruisers Sclarnfiorst and
Greisenau, accompanied by the heavy cruiser Prinz Eugen,
were it their most vulnerable in the Straits of Dover where
they were within range of the Brtish shore batteries and it
wis there, 1oo, that they were most likely o encounter both
the Royal Navy and the RAF. In addition, they had 1o run the
sauntlet ol the British coastal defence radars, concentruted
there in 2ome numbers and manned by the nrmy, To counter
them, the Germbans had already begun a carefully coordina-
el programme of vdar gmming and by late 1941 its effects
were such that the British militwry planners were sufficient-
Iy concemed that a special effon wis mounted (o locate the
jammers and eliminate them. The first task was given 1o the
Army Operationnl Research Group (AORG) under the com-
mand of Col B.EJL. Schonlund, a South African scientist in
uniform and colleague of Professor John Cockerofl, one of
the proneers of British rador and general scientific factolum
in the war against the Nuzis.

Slanley Hey as a young man balore the war

The fact that the three vessels made it back 10 Hamburg
almost unscathed was testament not only to some remiark-
able seamanship bul also 1o the eflfectiveness of the
Cerman's mdar countermeasures from iransmilters near
Boulogne and Cap Gris-Nez. Following a stormy intiér-
Service meeting in London, called o find out what had pone
wrong, control of all radio and radar jomming investigations
was passed from the Air Minisiry 10 the War Office, thus
placing the matter under Armiy control. Schonland’s AORG
was given the wsk and be immediately set up whal was
called the 1 Wateh equipped with Jvans containing the nec-
essary monitonng and recording equipment.

The man Schonland selected to coordinate this effort and
to analyse the resulis was 1.5, Hey, a civilian scientist wha,
but a few months before, had joined the AORG as a com-
petent X-ray crytallographer but with no knowledge at all
of gither mdio or radar. However, in wartime things move
gquickly nnd after an intensive course on the subjects deliv-
ered by JA. Rawliffe. formerly of the Covendish
Laboratory in Cambridge and now on secondment from the
Telecommunications Research Establishment (or TRE),
the home of British radar, Hey and his young physicist col-
leagues were sent as scientific observers 1o the radar-
equipped gun sites around the coast. The radars were the
GLIH whose purpose was gun-laying: the process of locat-
ing o target and bringing the weapon to bear on it and, ult-
mately, of tracking it automatically. And it was those GLIIs
at therr operating wavelengths of about 4 1o 6m that were
now saffering severe interference from the German
Jamimers.

Hey took on the task without much enthusiasm for il secmed
like & labonous exercise of litle or no scientific ment.
However, be could nol have been more wiong. On 26th
February, one afier another the GLID rdars nround the coost
reported ntense interlerence. The repors soon reached Hey
who plotied the antenna headings at which the jamming was
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The Sun with a group of large sunspots

most infense and logged the tmes of occurmence. In every case
the source of the interference appeared 1o be moving and this
seemed o conlirm the War Office’s worst fears thiat the
Genmans had developed, and had now deployed, an airbome
pemmer, This possibility hud long been o dreaded threat that
wold clearly pose very serious problems 1o Britain's defin-
sivie raclar sereen. However, no massive air raid or bombiard-
ment followed and then, us night (el all jamming ceased. The
Iollowing diy the pattern repeated itsell and, if anything, it
was even worse, And then on the 28th of February the jam-
mung reached even greater peaks only 1o subside as rapidly ps
it hod begun nmd within a few doys all was back to normal.

Thirs sk Skl O Tl EVEMEE WAL
LD TO A COMBLETRLY NEW KIND
OF MATROREAY.
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Graph of solar radiation relative lo wavelength showing
the effects of sunspols on radialed noise

To the military, who were expecting military action of
miassive proportions 0 sccompany the jamming, this
sequence of events was mogt puzzling: 10 Hey. however,
the facts suggested another explanation entirely

A Solar Noise Source

Al twor ol the radar shies the operstors had managed to
obtnin both benring and elevtion readings on the source of
the interference and, when ploted, they were seen 1o be
pointing dircetly at the Sun — an observation readily con-
lirmied by the rader operatons themselves. This crucial infor-
mation, coupled with the (ol disappeamnce of ‘jamming”
at night, could lead to only one conchusion: the Sun, not the
German mititary, was the culprit But before muking any
annoameemient Hey telephoned the Royal Oseerviitory in
Grreenwich 1o find owt whether anything peculior was hap-
pening on the Sun al the time and be wos jold that o very
large sunspol group with associoted Mares was crossing the
solar disc and thut it lay right on the centeal meridian on the
28th, the very day that the GLIT radars had experienced their
mosl severe inlerference.

To a competent physicist recently introduced 1o electron-

dos Hey wis awane that the magnetron valve generated very

short ridio waves by the interuction between mignetic fiekls
and clectrons in motion. He knew, too, that sunspols were
regions of greatly Increased magnetic fields within a sen of
charged particles and so the sonrce of this radio inlerference
seemed obvious. at least 1o him, ond be reported it o
Schonlond who smiled and said, “Is that so, Hey? How
interesting. Did you know that Jansky of Bell Telephone
Labs in the USA discovered radio noise coming from the
Milky Way ™ Hey did not and so Schonland then told him of
Jansky’s 1932 paper on the subject

Scepticism
Cthers within the ADRG, once word was oul. were less

casily comvineed. Accepted wisdom amongst the radio
experts had it that the Sun behaved. by and lorge, like o
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Sir Edward Applaton — Nobel Laureate for his
discovery of the ionasphere

perfecily prediciable thermal source al o lempernlure of
GROOTK andd therelore imust mdie as such, It was, in the
words of the physicists, a “black-body” source. Essentially
whit this means |5 that any object Gt o lemperature greater
than absalute zero will radiste energy in the form of elec-
uromagmetic waves ol which both heal and light are exam-
ples, I the Sun s obseérved ot opiscal wavelengths it behnves
exuctly as predicted by this black-body physics and so. on
that basis, i0would clearly generate an msignificant nmount
of energy in the rdio frequency pan of the spectrum. Nt
surprisingly. therelore, Hey's announcement that the Sen
was jumming the GLLU racdars was greeted with much scep-
ticisen even though his evidence looked pretty witertight.

What perturbed some of Hey's eritics even more though was
that he wos o virtnsd novice in the field of rdio and radar and
vt here he was claining o hove made a guite remarkable dis-
covery with undeniably profound implications, Repaations
amongst scientisis were fiercely goanded and civalnes were
miense, even m wartime, and no young sclentfic interloper
could suddenly be allvwed 1o cluim the limelight. Bui in 1942
pricke haed 10 lake a lemporary backseat becanse there wene big-
ter issues ol stake and so the matter was left there. Hey's
report was classified secvel becnuse of s sensiivily in regurd
o radio fammiing and i was onby circulated o those with an
e dinle peed w know about such matiers, Soon, new meth-
ods and procedisres were introduced 1o acquaint the rdar
aperators with the problem and sleps were tiken o orain them
i e use of appropriale counlemmessures,

Imtnguingly, an American physicist by the name of
Southworth (also [fom Beldl Libs) sel ol gl almos (he siine
time that Hey was in pursuit of the radar jamomer 1o measure
the mierownve pidibon from the Sun by using o very sen-
sitive receiver. Though Southworth also believed that the
Sun behaved as a black-body radintor he wondered whether
il would also pencrale salficiem energy within the
microwave spectrum) which his apparitus might detect. And

sure enough, it did! Bul his report, oD, wis restricted, so
Aeithier HL"i.' nor Southworth knew of (he other™s work anid
seience [or science’s sake wis no beneliciary ut that critical
stage of the worldwide conilict

The Rush To Publish

The man most directly (but belatedly) alfected by
stinley Hey's fimding that the Sun was a powerful sotirce of
ridio emissions was Edwarnd Appleton, soon 1o be knighted
and awarded the Mobel Prize for his discovery of the Topos-
phere in 1934, Appleton was, undeniably, (he father-figure
when the subject of radio and sl its ramifications reared {is
mead, During the war he was Secretary of the Department of
Scieatific and Industnial Research and was very much *in ihe
know' as far as ull scientific matters and their effects on the
waging of war were concerned. However, it seems that news
of Hev's serendipitous discovery in 1942 had not reached
him a5 Hey himself found oul when, & a meeting in 1945
attended by Appleton, he mentioned that he was contem-
Flillll'lj; p-uhh!-;hi.n;; his discovery in n scientific jourmal
Appleton was astonished but, with some groumd 1o make up,
e was ol lost Tor words.

His inmedinte reaction was to inform those present about
reports it hod resched him before the war aboul a sirnge
“hiss phenomenon”™ heard over a range of freguencies Trom
1o 40MHz and even higher. These reports had come from
radio wmiiteurs and had been published in The TER Bulletin,
the official journal of the Radio Society of Great Britwin
(RSGH) tn 1936 Others, too, such ns engineers from Cable
andl Wireless, had commented ar aboot the same time on the
“lzelies™ that mterfered with radio communications while
H.W. Newton. an astronomer o the Roval Greenwich
Observatory, was nlso aware of them but not of their source
It wis one of those ampledrs, Dennis Hn..":ghlu:l,u:l G,
who came closest 1o the real explanation when, in 1938, he
wroie that the loud hissing sound heard on o mdio receiver
was “presumably caused by the amival of charged particles
froam the Sum on the serinl™. The corpuscles of FitaGerald?

Appleton lost no dme in getling into print himsell, 1o
November 1945 he published a paper in the workd's keading
seientific journal, Nanire, that made no referénce 1o Hiy but
it did discuss the findings of Jansky, Reber and Sonihworth
That none of them had detected any significant radio noise
froms the Sun he atinibuted 10 the fict that their experiments
were conducied dunng. penods of minimal solar activity
1931 1942 and 1944, By contrust, Heighimon's 1936 and
1938 reports of the hiss phenomenon, ns well ns similar
reports from other radio amateurs st pbout the same time,
comnclded with o penod of greatly tncreased sunspol count
Bur, for all that, neither Appleton nor any other scientist
wiell versed in the lield of radio had contected those effects
with soler radiation s metre wavelengths

However, lollowing Hey's announcement ot that secrel
meeting., Appleton now had a reputation to protect and he
chose 1o portray things rather difTerently. Tn his 1945 paper,
alter mentioning Helghtman's suggestion of o solar source,
e went on: “Cwer amateur ohservers sent me further exesl.
lent reponts from which 1 concloded that the noise was due
1o the emission o0 efectromugnerie (his emphasis) radintion
from active arcas on the sun”. However to cloim, ax he now
seemed o be doing, thal he reached that conclusion belore
the war is surely streiching credibility rather maore than

28

RADIO BYGONES No. 86, August/'September 2005



somewhat, Had he done so then why had he ot published
WY And il he was already aware of the phenomenon Lhen
Hev's unnouncemeant in 1945 would surely have come s lil-
the surprise to him, But it certainly did and Appleton was
determined not 1o allow outsiders easy passage through
what he considersd (o be his domain. So he had 10 get his
paper in Arst in order (o reclnim lost ground,

The workl therefore first knew that the Sun was indisputably
o midio souree not from the Hey, who made the discovery, but
from Appleton who chose to steal his thunder. Whilst staking

GLI fitted with an array of four Yag! antennas

his rather dublous cliim Appleton coined i new term when he
described how the solar disk could be examined by meany of
ruclio waves and a rudio-telescope. Al lust the meéans o delve
even deeper o the secrets ol the beavens had arived and
astromomy was poised (o take another giant leap forwnmnds,
Rl astronomy in England wis borm in 19495 though it wis
probably conceived a long e betore that in [R5, This
drawn-oul gestution penod was necessary becanse technology
had o nuike enormous strdes from the davs of Lodge’s coher-
et 1o the sophistication of rdar. And it wok a war o do that,
Then, with peace restored and a whole generation of sclentists
returning 1o their laboratonies, ridio aswonomy flared into life
and nowhere with more vigour thon- in England. The man they
hadl 1o thank for (hat wis Stanley Hey,

in Appleton’s shadow

Hey's paper only appeared in Natwre in January 1946, It
reported the sequence ol events Jeading to his discovery in
1942 and described how he had pimpounted the Sun as the
source of the radio imerference. In additon, it stated thar the
level of that solar noise, which covered the whole tuning
range of the GLII radar recetver from 50 to 7T5MHz, was
about SOAB stromger than would have occurred hod the Sun
behaved solely as o black-body radiator. Clearly it didn’t
and ibe paper concluded by suggesting that the actual source
on the solar disk appeared “1o have been associated with the
occurrence of a big-solar flare reported o be in o central
position on February 28, 19427,

This was a remarkable discovery and that solar cutborsi

was clearly the crucial event. [t was the sunspot amd (15 ass0-
ciated fares which produced the intense radiafion thal
blocked the radars, wherens the goiel Sun behaved almost
like the black-body everyone else hacd assumed 1o be and
s0 it had avoided detection by all others before Hey.
Confirmation that the Sun was imdeed 1o stile of some
rmodl ot the very tme the GLIS expenenced the *jum-
ming’ came [rom FIM. Stratton of the Solar Physics
Laboratory ot Cambridge. His letter w Nonre, pulblished in
the same issue immediately [ollowing Hey's, provided the
evidence by way of a sprectrobeliogram
plus o table of tumulivoss solar evenls
recorded ol the observitory in Meudon,
France, between 27 February and | March
1942,

But Appleton wiss not o be ouldone and
he now seized every opportanily e could 1o
be involved in this exciting new Deld of
rescarch. As his wis exsentially an adminis-
traitive post withoil pocess o research Gicil-
ilies or even junior colleagues fo camy ool
work al his bickling he sought to collaborate
closely with Heyv. Whan followed were, in
Hey's generous wonds, “maony friendly and
informative discussions”, exchanged dunng
many telephone calle made by Appleton to
Hey's home m the evenings. Only once,
though, did Appleton aciually visit Hey @
his AORG research site where the first post-
walr observations of the Sun were under way.
A couple of jomtly wntten research papers
followed soon afterwards bul i beeame
clear to Hey that his AGRG colleagues
rather resented Appleton’s incursion into their research work
and so he wok steps to bring te laison 0 on end.

Missiles, Meteors And Cygnus A

In the closing months of the war when London cume
under attack from the V1 and V2, the so-called (lying bomb
sl the first puided missile, Hey was very much involved in
using the GL radors w detect and vrack these fearsome
weapons. His modification of the GLII radar emibled it to
obtiin the V2 rocket's tmjectory thereby providing about 70
seconds warning belore impact. That the Governmeni decid-
ed not o issue any waming for fear of cousing panic wor-
riecl him Tor years afterwards in view of the loss of life the
V2 had coused. Any warming, he believed, wouold have been
better than none at all. By now his expertise hid been recog-
nised both within and beyond the confimes of the ACQRG and
by 1949 he hod become ity Superintendent. But before that
he made two other discoveries of greal imporiance in the
field of mdio astronomy and the first of these was 4 direct
conseguence of the V2 wark,

Occashonally, echoes of shor duration from about Ykm
abave the earth obscured the rdar plots and were reganded
as a particular nuisance by the operators who were atlempt-
ing to track the rockets. On examiming the offendmg iraces
on ithe display Hey poessed thot they were reflections from
the ionised trails produced by meteors entering the ntmos-
phere and sure enough, on fufther investigation, that s whit
they tirned out to be, By using three appropnately stled
radirs hie was able 1o detect and track them, just s he done
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with the V2, and 50 could fix their direction of arrival. This
wars the first ime that meleors had been detecied other than
by their sppearance at pight as “shooting stars” and it was the
precursor of greal things (o come.

Hey's next discovery, made in 1946, wus the most sig-
atficant ol all. His intention wis 1o produce a radio map of
the heavens amd he used the techmique first adopied by
Reber in the United Sintes, buat ot a Trequency of about
6UMHz Once agam the equipment was hased on ihe GLII
radar bat with its receiver front-end modified o reduce the
overall noise hgure a8 much os possible. In additlon, the
antenna pow consisted of an wrray of four Yagis mounted
horeontally above a lurge reflecting earth mat (o improve
s low angle performance. Within a shon time of com-
mencing the survey o remarkable, und repeatable, sigoal
wits detecied that varied in intensiy and this was most poe-
eling, It was found (o lie in the direction of the consiell-
ton of Cygous and had oll the festures of o discrele of
localised radio source miher than being distributed across
i region of space such ux the Milky Way, Once again the
stpmals were, in many wiys, similar (o the radio emissions
from (the Sun, However, their position and strength sog-
gested o much more powerful emiller ot a considerubly
greqter dhstance from the Earth,

Hey now lost no time in publishing this Goding and his
paper immeldiately stimulated a group of researchers in
Australia 10 make their own observations using their
wartime mdar equipment that they'd tumed inlo a peace-
time research ool Within & remarkably short period they
oo confirmed the existence of an unknown radio source

Stanley Hey in his twiligh! vears

near the coordinales indicated by Hey and, after funther
work, pin-pointed it even more accurately. This palactic
lighihouse became known as Cyanus A, one of the most
powerful radio sources ever detected and, ar 600 million
light-veurs away, one of the most distant, This discovery
wis indeed a landmark and was the laonch pad that ook
Atntrilian scientists into the new Field of rdio astronomy.
Their contribution to the stite of knowledge was soon 1o be
of the very highest order; ranking alongside that of their
English colleagues and well abepd of any American effont
far years 1o come.

Hey's Legacy ...

Muny young Brtish scientists too who, six vears before,
had had 10 abandon their careers for reasons of the
prealest urgency were now returning to their universities
and were casting wround for new, exciling areas ol
resenrch, Amongst them were (wo young men whose
names would, in tme, become synonvimous with rdio
amstronomy and bath were soon mude aware of Sunley
Hey's discoveries. They were Bemard Lovell and Martin
Ryle — both 1o become Knights of the realm in recagnition
of their sclentific achievemenis,

In Seprember 1945 Lovell, who had played such an impoe-
tant part 1n developing the fanmwaus H2S mdar wsed inthe RAF's
bomber wd pathfinder aircraft, paid Hey a visit al the AORG
HOY in Bylleet. Lovell had recently returned to the University of
Manchester from the TRE and wanted o restumie his pre-war
research on cosmic rayvs. He was therefore most eiger o ik o
the one man whoe might be able w0 help him. He had heand of
Hey's discovery thal meteors were detectible by radar and
wondered whether the same might be true of the cosmic riys
that bombarded the Eanth from sources os yel unknown, It was
soom arranged that o GLI mdar would be delivered o the uni-
versity and set up there under Hey's guidunce. However, il irs-
spired that the electricnl poise level within the city centre made
observition impossihle and Lovell armanged for the GLII o be
miwed o the university's botanical site some miles south of the
city where the open lelds and lack of urbanisation meant that
electneal noise would not be a problem, Again Hey supervisel
the erection of the equipment on fts new site and instrucied
Lovell in its use, Observations began almost immediaely amd
Hemard Lovell thus became o radio astronomer. The plice
where the gun laying rder became oo ielescope wis cilled
Jolrell Bank.

Cambridge

In Cambndge Jack Rateliffe, 100, was picking up the pheces
after his retwrn from the TRE. With him were o aumber of
young colleagues whose academic careers had been summi-
iy interrupied in 1939 and getting them back imo research
became Ratcliffe's prime responsibility. His own speciality
belore the war had been the ionosphere bt now there wene
many other lnsomating problenss that had come 1o light as 4
result of the explosion of electronics into wirdure, so rescarch
topics nbounded. And one that had fired Ratcliffe’s imagins
tion was Hoy's discovery of the ridio emissions from the Sun,
The man be set to work on this was Martin Ryle who, before
the war, had been o keen amuteur mdio operator with the call-
sign GICY, Over the pust six years Ryle, w0, had become un
capent in the field of mdar and so wis well equipped 10 use the
technology for o rather dilTerent purpose.

Just a5 in Manchester, mdio astronomy began in a small
way in Cambridge with ong researcher and a eollection of
war surplus equipment. [ soon became a major research
activity. In no time ot all Ryle reported thie the Sun was
indeed a source of radio energy: in [act, il was now highly
active because the 11-year sunspol cyele was approaching
its peak and Ryle soon confinmed that the sunspots thil were
the seurce of the intense radiation.  Studying them in greal
detail became the challenge and 10 do this Ryle developed a
technique thal, in years 1o come, would see him shiring the
Nobet Prize for physics with his colleague Antony Hewish,

a0
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yet another of the remarkable men who spent their years of
wartime service al the TRE,

Hy the 1950k radio astronomy had assumed its nghtful place
whongside its optical kinsman and together they moved into an
e of lmost exponential growth, both m terms of discovery
and technology, The irony in all ths was that the most power-
[ul ‘optical source in the sky had, for years, avoided detection
by o but once discovered it became the catalyst that
opened up the heavens, Though some eredit must go 1o Oliver
Lodge for being the first 1o try there is no doubt that the great-
sl praise must go 1o Stnley Hey = that most rechusive and
wisung of astronomical beroes = for succeeding when all
aronind him doubters reigned. almost, supreme.
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... where you can air your views

Lefters should be original and not copiad 1o or lrom othar publications.

The views expressed are not necassarily those of the Editor

SWB Transmitters

I was interested to read 2 lester by Alan Davies about SWH
ransmitters (RE95). As an Admimlty tminee engineer in
1944 1 first met the various SWB'S in the Transmitter Test
Department at Marconi, Chelmsiord. | had previously spent
some time in the equivalent department of STC at New
Southgate, and was struck by the contrast between the mas-
sive MWT Co prodoct and the “lightweight” construction of
the STC designs, no doubt influenced by the American con-
nections of STC,

As Alan Davies fiotes they were well-established pre-
WW2 designs, amld were ordered in large numbers for the
armed forces, particularly by the muval service, The
Admiralty had a farsighted plan for quickly restoring
damaged shore WIT stations or constructing new ones
afier the cessation of hostilities. This involved the pre-
urdering of a copsiderable number of SWHB-8s and 115 and
many other items w form complete installations, In the
event, only a limited number of these ‘assemblies” were
deployed so no doubt the redundant SWHs were diveried
for crvilian use.

In 1945 1 was invelved with one ol these installations,
replacing the demolished pre-war station @ Suara in
Singapore. As well as the SWB CW units, we installed an
RCA RST transmitier, and the design and construetion ol the
SWHs compared with the American S¢0 was even inore
marked.

We also had one Marconi TES 31, which was o
handswitched version of the SWH-8 and had a similar separate
power unil. The chore of re-setting the copper straps of the PA
coils was eliminated, but the Franklin master oscillotor amd the
individually adjusted 807 mubtipliers were retmnied.

1 thoughn at the time that the imodes in the osclllator were
the coramic-based ML6s a8 used in the RAF T1154, b |
note that Vyse und Jessop fist them as DETSs.

SWBs were bullt to last, and this they certminly did, Some
of the originnl SWBs which we installed in 15945, were sill
in use in the rebuilt station some twenty vears later,

| think Michnel O Beime 15 a little unkind (o these vener-
uble “heavy beasis” (RE92). Our Radio Mechmnics were
highly adept ut working on them, sman frequency chimges ol
the request of the remoie opertors being a speciality! And |
dan’t think we ever had any casualties! The fact that por RMs
hadd previously assembled and aligned all these LSS
and series] the bugs oul was probably an advantage.

There are pictures of the Suam station, including SWHs
being assembled in the 1945 operation, on a website operal-
ed by Randnl MeDowell who was on the staff of the stabon
in the 1960s. 1t can be found at Deepsfome.no.nelfyermian
findex bml. Comments and memonies (rom anyone who
worked there are welcome.

The station site was cleared some yeurs ago. Whiilever
huppened w these magnificent beasis?

John Goldberg, GIETH
Clester
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