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The 98-inch Isaac Newton Telescope was the largest telescope ever to be
sited in the British Isles, but it was moved to La Palma in the Canary Islands
after only twelve years at the Royal Greenwich Observatory, Herstmonceux,
Sussex where observing conditions were not good enough for such a large
instrument to be effective. This paper examines why the telescope took
twenty-one years to build and why it came to be erected at Herstmonceux.

Introduction

In 1946, two proposals were made for large reflecting tel-
escopes, both of which, when built, would have apertures of
over 90 inches(2.28m). In February of that year Harry Plaskett,
inhisPresidential Addressto the Royal Astronomical Society,
made a case for a new large telescope to be located in the
BritishIdes, for theuse of British astronomers—what eventu-
ally becamethelsaac Newton Telescope (INT).1 Seven months
later, Lyman Spitzer Jr. in the United Stateswrote a secret re-
port onthe * Astronomical Advantagesof an Extra-Terrestrial
Observatory’, inwhich he outlined the benefits of atelescope
in Earth orbit, abovethe blurring effects of the Earth’satmos-
phere2 Thiswastheorigina ideafor what becamethe Hubble
Space Telescope, which, despite it being found to have a
flawed mirror soon after itslaunchin 1990, went onto become
an outstandingly successful research instrument. The Isaac
Newton Telescope, too, has been a great success since its
remova to La Pamain the Canary Idands in 1979. But the
telescope’ stwelveyearsbefore 1979 at itsorigind siteat Herst-
monceux in southern England have long since entered the
folklore of modern astronomy asan expensivefailure.

The planning and construction of the INT took twenty-one
years and cost nearly amillion pounds, and, notwithstanding
thedramatic discovery with thisinstrument in 1971 by Murdin
& Webster of apossible black hole3 —thefirst observationa
discovery of such an object, long predicted by theory — its
output of scientific results at Herstmonceux proved to be a
dismal disappointment. A 1983 study found that between 1969
and 1978, the INT produced just one-sixth of the number of
paperswritten using two equival ent-si zed tel escopes abroad.4
Moreover, by the late 1960s, the advent of cheap air travel
meant that astronomers could observe a much better sites
than anywhere in the UK, so by the time the telescope was
completed it was not as useful as it might have been in an
earlier era. Thetelescope' sremoval to LaPalmameant partly
rebuilding it, with a new dome and a new mirror. Just seven
yearslater, it wasdecided to removetheentire RGO from Herst-
monceux to Cambridge, leaving thederelict INT dome, which
still adorns the Sussex landscape to this day, as a symbol of
thisastronomical blunder (Figure 1).
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Figure 1. The empty Isaac Newton Telescope dome at Herst-
monceux. Photograph by the author.

This paper aims to show that the history of how the INT
was conceived, planned and built is essentidly a narrative
of bureaucracy and high politics, asrevealed in the minutes
of meetings and correspondence between an €lite group of
scientists and senior civil servants.

In his popular 1936 book, The Realm of the Nebulae,
American astronomer Edwin Hubble wrote: ‘ The conquest
of the Realm of the Nebulae is an achievement of great tel-
escopes.’s Increasing the aperture of a telescope enables
theastronomer to detect fainter objectsand to resolve smaller
and more distant objects. Theincreasing importance of stel-
lar and extragalactic astronomy in the twentieth century —
symbolised by Hubble's discovery that some of the ‘ nebu-
lae’ were external galaxiesand then that those galaxieswere
rapidly receding from the Earth — led to an increasing de-
mand for large telescopes. The INT was much the largest
optical telescope ever built in the British Isleson itscomple-
tionin 1967, and itsdisappointing performance at Herstmon-
ceux compares starkly with the success of large telescopes
elsawhere, especialy inthe United States. Thefailure of the
INT must & so be seen in the context of the remarkable suc-
cess of radio astronomy in the two decades after the Second
World War, within the United Kingdom as well asin other
parts of the world. The 250-foot radio telescope at Jodrell
Bank, which became an icon of British post-war scientific
achievement after its well-publicised tracking of the first
Soviet satellite Sputnik | in 1957, was completed in about
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Figure 2. Rain clouds loom over Herstmonceux Castle, home of the Royal Greenwich
Observatory from 1948 to 1990, symbolising the difficulty of doing optical astronomy
in the British climate. Photograph by the author.

one-third of the time that it took to build the INT, despite
enormous cost overruns and an enquiry by the Public Ac-
counts Committee which threatened to halt the project and
send its chief scientist, Bernard Lovell, to prison.6

To a modern reader, living in an era of giant telescopes
located at remote mountain sites and in space, two ques-
tions clamour to be asked about the history of the INT. First,
why did it take so long to build, especially when compared
with, for example, the 100-inch Mount Wilson telescope,
whichwashbuiltin only ten years? Secondly, why wasit built
in the British Isles, a notoriously poor location for optical
astronomy?In particular, why wasit built at Herstmonceux?
Modern observatories are usually located on remote
mountai ntops, where skiesaredark, clear and stable. Moun-
tain observatories were by no means unprecedented when
plansto build the INT were first announced in 1946. Asfar
back as 1856, Astronomer Royal for Scotland Charles Piazzi
Smyth took a telescope to Tenerife (ironically, in the same
group of islandsasLaPama, wherethe INT wasrel ocated),
where his observations showed far more detail than could
be seen from Edinburgh, thanks to the steadiness of the
mountain air. Smyth passionately believed that most astro-
nomical observatories even then were in the wrong place.”
Since the end of the nineteenth century, American observa
tories had shown a trend to move to remote, high-altitude
sites in the west of the United States.

Even along-established British observatory, the Radcliffe
Observatory at Oxford, had been moved to South Africaby
observatory director Harold Knox—Shaw, frustrated by the
poor observing conditionsin Oxford. Knox—Shaw may have
moved the observatory at the suggestion of Frank Dyson,
Astronomer Royal until 1933.8 Indeed, in a 1931 letter to
Knox-Shaw, Dyson wrote that when the industrialist
Johnstone Yapp offered to present the Royal Observatory
with £15,000 for what would eventually becomethe 36-inch
Yapp reflector, the money would be better spent by the
Radcliffe Observatory, ‘as they wanted to erect alarge tel-
escope in S. Africa where it would be more useful than in
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England.’? It isal the more surprising
then, that Dyson’s successor, Harold
Spencer Jones, acquiesced inadecision
to sitea98-inch telescope near the south
coast of England and, as we shall see,
remained firmly opposed tolocating the
INT overseas.

The Royal Observatory’straditional
rolewasto provide accurate tables and
other services to the Royal Navy and
merchant marine, and also to providea
timekeeping serviceto the nation. Most
of the astronomical work done was
strictly positional, centred around tim-
ing the meridian passage of stars. The
only astrophysical work carried out at
Greenwich before the late nineteenth
century was that which had a direct
practical value, such as monitoring so-
lar activity and the Earth’s magnetic
field, which were believed to affect the
climate and navigation. Basic research — defined asresearch
‘to acquire new knowledge of the underlying foundation of
phenomena and observable facts, without any particular
application or use in view'10 —was not seen as part of the
observatory’s role.

From the 1880sonwards, under Astronomer Roya William
Christie, the observatory branched out into areas of as-
tronomy unconnected with navigation, notably participa-
tioninthe Cartedu Cidl, aninternational collaborative project
to map the sky photographically. Work of this type, which
was continued under Christie's successors, Frank Dyson
and Harold Spencer Jones, demanded larger telescopes and
also darker and clearer skiesthan wereavailablein east Lon-
don. In June 1945, the decision wastaken to movethe Royal
Observatory from Greenwichto Herstmonceux Castlein Sus-
sex (Figure 2).11 Moving the observatory was a long and
complex process, and was not completed until 1957. Thus
the completion and construction of the INT must be seenin
the context of anational observatory that wasin the process
of diversifying and al so being moved to anew site. Although
the observatory’s role was changing, until 1965 its parent
body was the Admiralty. Only in April 1965, with the reor-
ganisation of sciencefunding following thereport of Sir Burke
Trend, was responsibility for the telescope and its parent
observatory transferred to the Science Research Council.
The SRC began operations just two years before the INT
was completed, long after al the important decisions relat-
ing to its design and construction had been taken, and so
the INT belongs firmly in the Admiralty era of the Roya
Observatory’s history.

The origins and early history of the INT have hitherto
been ignored by science historians. Even the best-known
history of the Royal Observatory, publishedin 1975to coin-
cide with the observatory’s tercentenary, devotes just two
paragraphstoit.12 Conversely, accounts written by astrono-
merslack thehistorian’scritical gpproach. Anarticleby Smith
& Dudley, written on the eve of the re-opening of the INT on
La Palma, falls into the trap of seeing history as progress
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towards a present happy state of affairs, praising the con-
struction of the new observatory on La Palmaas British as-
tronomy finally getting it right, as opposed to the bad old
days of Herstmonceux.13 Similarly, Sir Fred Hoyle, writing
with the benefit of hindsight, criticised the INT in terms of
how he thought it should have been built.14 The complex
story of the originsand construction of the INT isbest tack-
led chronologically, and this approach will be used here,
with aview to tackling the two questions posed above: why
did the telescope take so long to build, and why wasit sited
at Herstmonceux?

Plaskett’s telescope, 1944-1947

The concept of alarge telescope in the British Isles for the
useof al British astronomersowesitsoriginsto Harry Plas-
kett (Figure 3), Savilian Professor of Astronomy at Oxford
since 1932 and President of the Royal Astronomical Society
from 1945 to 1947. Harry Plaskett was the son of Canadian
astronomer John Plaskett (1865-1941), who designed and
built the 72-inch reflector for the Dominion Astrophysical
Observatory at Victoria, British Columbia, the second larg-
est telescope on Earth onitscompletionin 1918. Harry Plas-
kett had spent the early part of his career as aresearch as-
tronomer at Victoria, where his father was Director, and so
may be said to have been born into the world of big tel-
escopes.15 [n 1944, the Royal Society set up acommitteeto
review the needs of post-war astronomy, consisting of Plas-
kett, Harold Spencer Jones (Astronomer Royal), and Arthur
Milne and Henry Plummer, both of Oxford University. The
committee met for thefirst timeon 1945 July 27, and itsreport
noted ‘ acompletelack of equipment of large light-gathering
power’. Whileit acknowledged that the British climate does
not justify the erection of instruments of the largest size', it
believed that ‘a
reflector of 60-
inch apertureat a
selected site in
the south of
England could
be effectively
used for special
observations
which are not
possiblewiththe
largest existing
telescopesinthis
country’ .16
After  the
committee had
been formed, but
four months be-
foreit met for the
first time, Plas-
kett had written
to the Astrono-

Figure 3. Harry Hemley Plaskett, Savilian
Professor of Astronomy at Oxford 1932-
1960 and President of the Royal Astro-
nomical Society, 1945-1947. Photograph
courtesy Royal Astronomical Society.
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mer Roya, saying that ‘ for sometimenow | havebeenvaguely
alarmed about the state of observational astronomy in Eng-
land...” Differentiating between the long-term, routine pro-
grammes of the sort traditionally undertaken at Greenwich
and what he called ‘ experimental observation’, meaning as-
trophysics, he went on: ‘In our prime, when we had Airy at
Greenwich and Lockyer and Huggins free-lancing outside,
both kinds of observational astronomy flourished, but since,
while the Royal Observatory has more than maintained its
pre-eminence, the lead in experimental observation has|eft
England’. Although he did not specifically mention alarge
telescope, he stated that re-equipping Britain's observato-
rieswasthefirst requirement for ‘atrue and lasting revival of
experimental observation in thiscountry’ .17 Plaskett by this
time most probably knew that he was a member of the pro-
posed committee, and in writing to Spencer Jones he may
have been trying to sound out his opinions and, if possible,
obtain his backing for his views, thus forming a steering
group on the committee.

Inasense, Spencer Jones (Figure4) wasthelast Astrono-
mer Royal of the old schooal, in that he was primarily con-
cerned with positiona astronomy and timekeeping. His best-
known scientific work wasleading theworldwide attempt in
1930-' 31 torefinethe Astronomical Unit (the Earth—Sundis-
tance) using positional measurements of the near-Earth as-
teroid Eros, and his 1939 paper which proved that the Earth's
rotation was not uniform and so was not a religble time-
keeper.18 But in hisreply to Plaskett, Spencer Jonesexpressed
hishope ' that therewill be more opportunity in thefuturefor
experimental observation’, although he believed that ‘the
Roya Observatory must necessarily be largely concerned
with long range programmes, which can not be undertaken
by university observatories'. In the same letter, Spencer
Jones, positional astronomer that hewas, expressed hiswish
for a Schmidt telescope, a wish that would be a recurrent
feature of his correspondence for the rest of his tenure as
Astronomer Royal .19

Plaskett expressed hisown viewsin much greater detail in
his address as President of the RAS on 1946 February 8. In
this speech he emphasised the need for alarge telescope to
be erected in Britain and not ‘in some more or less remote
part of the Commonwealth where better conditions for ob-
servation prevail’, which he believed to be ‘fundamentally
wrong’, on the grounds that the proximity of observersand
theoreticianswas essential to the advancement of astronomy.
Hebased this claim on avery selective reading of the history
of astronomy, citing only certain developments in stellar
spectroscopy, which he admitted was hisown speciality.20 A
similar misrepresentation of history is visible in his claim
that cloudy weather and poor ‘seeing’ — that is, unsteady
star images due to atmospheric turbulence —were not argu-
ments against building large telescopes in Britain. Plaskett
claimed that ‘the very fact that Herschel, Lord Rosse and
Common successively and successfully used apertures of
48, 72 and 60 inches indeed suggests that the seeing here
must be at least comparable with that prevailing in other
placeswherelargeinstrumentsare used’ 21 but did not men-
tionthat little use was made of any of thesethreetel escopes,
precisely because the seeing was usually too poor for their
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large apertures to be used to their full effect. Similarly, his
claim that a lack of clear nights did not prevent Herschel,
Huggins and Lockyer from making fundamental observa-
tional discoveries glossed over the fact that these three as-
tronomers worked with relatively small telescopes, and at a
time when no-one had done their kind of work before. Nor
did hemention that theindividual s he cited were all amateur
astronomers, ‘therisk takers' who pioneered early astrophys-
ics,22whereashewas arguing for a State-funded astrophysi-
cal telescope.

Arguing that the British climate demanded an efficient,
wide-angletel escope which could photograph large areas of
sky with ashort exposure, Plaskett made the casefor ‘an f/4
Schmidt telescope with an aperture of 49-74 inches, the
telescope being convertibleto enable dlit spectroscopy when
the sky was too moonlit for direct photography.23 The tel-
escope would be located at a ‘central university observa-
tory’, where astronomersfromany university in Britain could
useit. Plaskett concluded his address by suggesting that an
application should be made to the Royal Society Govern-
ment Grant Committee for £100,000 to build the telescope,
and he further suggested that the RAS hold a special meet-
ing to discuss his proposals.24

The importance of this address cannot be overstated, as
init Plaskett publicly laid down several principlesthat would
remain central to the telescope project, at least during its
first ten years: that the new telescope could and must be
erected in Britain; that Britain's climate demanded atel escope
which could make efficient use of precious clear periods;
that it had to be a dual-purpose instrument, of atype never
attempted before; and that it should be at a central location
whereit could be used by all British astronomers.

It was decided to locate the new telescope at Herstmon-
ceux very soon after Plaskett’s 1946 speech. On 1946 March 8,
the RAS formed a committee to consider whether the pro-
posal for alargetel escopein Britain wasadvisable, and if so,
how to get the approval of the Society asawholeand how to
go about applying for funding.2> This' telescope committee’
helditsfirst meeting on April 30—importantly, with Plaskett
inthechair. It recommended that the RAS make an applica-
tion for funding to the Council of the Royal Society, which
would then approach the Treasury.26 It was also agreed at
this meeting to name the instrument after Sir 1saac Newton,
inventor of the reflecting telescope.2?

At the tercentenary of Newton's birth in January 1943
(December 1942 reckoning from the Old Style calendar), it
had been agreed to defer any major celebrations until after
the Second World War was over. The full celebration was
now planned for July 1946, and the RA S committee decided,
apparently at the suggestion of Sydney Chapman and William
McCrea,28 to name the telescope and its building the * New-
ton Memoria Observatory’.2% The committee held asecond
meeting on May 10, by which time both Chapman and Spen-
cer Jones had raised the project at a meeting of the Newton
Tercentenary Committee, of which they weremembers. They
reported that the Tercentenary Committee strongly supported
the telescope being associated with the Tercentenary. They
also said that the Secretaries of the Royal Society had sug-
gested that it might be possible to obtain government ap-
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proval for funding in time for an announcement to be made
at the July celebrations, and that an application should be
madeto the Council of the Royal Society intimefor itsmeet-
ing on May 16, just six days later. Plaskett read out the pro-
posed application, which he had aready drafted, and this
was approved by the meeting.3° The application, the final
form of which was dated May 14, called for: ‘a sum of the
order of £100,000 to build areflecting telescope of at least 72
inches aperture, together with its dome, for observational
astronomy in the United Kingdom'.31 Herstmonceux was
chosen as a site on the grounds that observing conditions
therewere thought to be as good as anywherein Britain, and
also because building the telescope there would alow it to
sharefacilities such asalibrary and workshop with the rest
of the Royal Observatory, thus saving on costs.32

The application was presented to the RAS Council, which
held its meeting on May 10, later on the same day as the
second tel escope committee meeting. As Nautical Almanac
Office Superintendent Donald Sadler noted shortly after-
wards, ‘the Council, with no prior information of the nature
of the report and of necessity with little opportunity of dis-
cussing thisimportant matter in detail, accepted the recom-
mendations of the [telescope] Committee without hesitation
and unanimously approved that an application be sent in
the form proposed’ .33 The application was duly sent to the
Royal Society intimefor its Council meeting of May 16. By
thistime, the RA S discussion meeting proposed by Plaskett
in his February address had already been arranged for June
14. Although Plaskett had advertised it as adiscussion meet-
ing, it in fact consisted of several presentations on the tel-
escope by various senior astronomers and optical design-
ers. Relatively little time was left for questions and com-
ments from the floor, and no vote was taken, so Fellows
merely listened to adecision that had already been taken.34
Thusit appearsthat the proposal for thetelescope was rushed
through to the Royal Society before a democratic decision
on its merits could be taken by the Fellows of Britain's pre-
mier astronomical society.

OnJune 1, asecond meeting of the Royal Society Commit-
tee on Post-War Needs in Astronomy, of which Plaskett was
still amember, ‘ took into consideration’ the RAS application.
The meeting resolved to recommend to the Council of the
Royal Society *that the minimum needs of British astronomy
were, in order of priority’, alarge reflector ‘of at least 72"
aperture and preferably 100™ (thisisthe first reference to a
100-inch telescope), and two Schmidt tel escopes—onefor the
southern hemisphere and another to be located in Britain.3s
OnJune26, Sir Alfred Egerton, Secretary of the Roya Society,
submitted a proposal for an ‘1saac Newton Observatory’ to
the Treasury by writing to Stuart Milner—Barry, who had joined
the Treasury after adistinguished wartime career at Bletchley
Park and was enthusiastic about science, athough his aca
demic background wasin the Classics.

Egerton stated that the Council of the Royal Society hoped
that the Treasury might agree to the project in principle ‘ so
that some announcement may be made by the President [of
the Royal Society] at the time of the Newton Tercentenary
Commemorationon 15-19 July 1946’ . Hisletter repeated the
proposals of the Committee on Post-War Needs in As-
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tronomy for alargereflector, preferably of 100
inches' aperture, to bebuilt at Herstmonceusx,
and two Schmidt telescopes, one of them to
be in the southern hemisphere.36 Milner—
Barry quickly passed the proposal to Sir Alan
Barlow, Second Secretary to the Treasury,
saying that ‘the project is a proper one for
support by the Government’ and recommend-
ing that Treasury approval be given in time
for anannouncement ‘with therequisite éclat’
at the Tercentenary celebrations.3 In alater
letter, however, Milner—Barry said that ‘it
might be better to confine the announcement
to the 100" telescope and to leave over the
question of the Schmidt telescopes’, on the
grounds that the Schmidt at Herstmonceux
had the lowest priority of the three proposed
instruments, and that, for some reason, it
might be difficult to fund another Schmidt in
the southern hemisphere.38 Thiswasthe be-
ginning of the end of the idea of a separate
Schmidt tel escope at Herstmonceux, something which would
have major consegquencesfor the development of the project.

Barlow a so acted quickly. Hewas Chairman of acommit-
tee set up by Clement Attlee’'s Labour government in De-
cember 1945 to assess a perceived shortage of scientists,
and the committee's report saw science as central to the
future of Britain ‘if we are to maintain our position in the
world and restore and improve our standard of living..."3%
Milner—Barry’s proposal ‘ that the Government should pro-
vide a monster telescope’40 would thus have immediately
appealed to Barlow asanational prestige project. On July 8,
he sent aproposal for the new telescope to the Chancellor of
the Exchequer, Hugh Dalton. Once again, Plaskett’s argu-
ment that the cloudy British skiesdemanded alargetelescope
wasinvoked, and Barlow claimed ‘that the extra cost of the
100" lens[sic] ... isworth whileif we are to try and recover
our former pre-eminence in astronomy’.41 Barlow further
suggested that Dalton authorise the President of the Royal
Society to announce at the Newton Tercentenary that the
government ‘are prepared to provideanew 100" telescope’ .42

TheChancellor quickly agreed to fund the project: Barlow’s
| etter to him bearsahandwritten note saying ‘| agree’, signed
‘H.D.’ (Hugh Dalton) and dated 8 July.43 On July 15, at the
opening ceremony of the Newton Tercentenary, Royal Soci-
ety President Sir Robert Robinson announced the decision
to provide funds for the new telescope, and that the ob-
servatory was to be known as the |saac Newton Observa-
tory.44 Thus the enthusiasm of the government and two top
civil servants for a national scientific project, to be an-
nounced at amajor international scientific event, meant that
government approval for a 100-inch telescope to be located
in Britain was announced to theworld within littlemorethan
afortnight of the proposal being received from the Royal
Society, and littlemore than five months after Plaskett’sorigi-
nal proposal to the RASin February 1946.

It was agreed that half the costs of building the telescope,
plusthe entire maintenance costs onceit wasbuilt, would be
borne by the Admiralty, and that the other half of the con-
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Figure 4. Sir Harold Spencer Jones, As-
tronomer Royal, 1933-1955. Photograph
courtesy Royal Astronomical Society.
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struction costs would be paid di-
rectly by the Treasury, although the
Admiralty wasnot keen on funding
the project, because it saw the
Royal Observatory ‘rather asanold
man of the sea, who has been sad-
dled anachronistically on the Ad-
miralty’ 45 and thought that the pro-
posed telescope ‘would apparently
be of only incidental value to the
Navy’ .46 To design the telescope
and direct its scientific work, the
Royal Society appointed aBoard of
Management, consisting of the
Astronomer Royd asChairman, the
Astronomer Royal for Scotland
(William Greaves until 1955; Her-
mann Briick from 1957), thedirectors
of the Oxford and Cambridge Uni-
versity Observatories (Harry Plas
kett and Roderick Redman respec-
tively), and four representatives each from the Roya Society
and the Royal Astronomica Society. Notable nomineesfrom
theRoyal Society intheBoard'sfirst four yearsincluded Lord
Cherwell (formerly Frederick Lindemann, best known as
Winston Churchill’sscientific adviser) and thephysicist Patrick
Blackett. Among the representatives of the RASwas Sir John
Carrall, whowasa so Deputy Controller (Research and Devel-
opment) at theAdmiralty, and sowaseffectively arepresenta-
tive of the Admiralty on the Board.4” In addition, for most of
the meetingsheld while Spencer JoneswasAstronomer Royal,
his Chief Assistant Robert Atkinson was a co-opted member
of the Board. Aswe shall see, this meant that the Astronomer
Royal had someone at his side at meetings who could be
guaranteed to back up hisviews.

The Duplex design, 1947-1954

Although amajority had initially been opposed to Plaskett’s
suggestion of a dual-purpose instrument,48 the Treasury’s
decision to fund just asingle giant telescope led to the idea
being revived. Thedecision to build acombination telescope
wastaken in 1947, and envisaged an instrument with a 100-
inch main mirror and a Schmidt corrector plate of the same
size, the latter being removable so asto allow the telescope
to be used as a Cassegrain with a suitable secondary mirror.
At the December 1947 Board meeting, Blackett reminded
membersthat the original plan had been for two telescopes—
a100-inch and asmaller Schmidt —and expressed ‘ hisdoubts
about a single, dual-purpose telescope’. But Spencer Jones
pointed out that the Treasury had only approved fundsfor a
100-inch telescope, and Lord Cherwell ‘ thought the present
moment impolitic to press for a second instrument ... the
proposal would eventually haveto go to the Treasury and it
would be difficult to justify a second application for funds
so soon after the approval for the 100-inch telescope’. The
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minutes merely record that ‘after considerable discussion
this view was accepted by the Board' .4° Because asking for
a separate Schmidt was now judged to be ‘impoalitic’, the
Board was now committed to a dual-purpose instrument,
even though a 100-inch telescope of this type had never
been attempted before.

Making theglassdisc (or ‘blank’) for the 100-inch mirror
was no simple matter, because the large volume of glass
involved had to be asfree as possible from impuritiesand air
bubbles, in order to giveagood optical surface, and after the
molten glass was poured the disc had to be carefully ‘an-
nealed’ —that is, cooled under controlled conditions. At the
inaugural meeting of the Board of Management on 1947 July
23, it was agreed to enter negotiations with the Pilkington
glass-making firm of St Helens, Lancashire, theonly British
company judged capable of making the 100-inch disc.50 But
acontract was never placed with Pilkington, becausein the
early summer of 1948, Spencer Jonesreceived newsthat the
University of Michigan wanted to sell off cheaply a98-inch
mirror blank, together with a blank for a secondary mirror
and the central plug for the Cassegrain holein the main mir-
ror. Hereceived the newsfrom Albert Uttley of the Telecom-
munications Research Establishment at Great Mavern, who
was on an officia visit to the United States.5! The disc had
originally been cast by the Corning Glass Company of New
York in 1935 for aproposed University of Michigantelescope,
but the tel escope was never built, due to funding problems
caused by the Great Depression. The disc had lain unused
ever since, and in 1947 had been handed back to the tel-
escope’s original sponsors, the McGregor Fund. Further
correspondence led to the McGregor Fund presenting the
discas‘anoutright gift' tothe RGO in February 1949,52 and
the glassduly arrived in Britain by ship on August 8 of that
year.

It was agreed that the contract for grinding the mirror to
therequired curve should be placed with Grubb Parsons, the
well-known engineering firm which had made large tel escopes
for several observatories across the British Empire and be-
yond.33 However, soon after the disc was delivered to the
firm’s Newcastle works in April 1950, managing director
George Sisson reported that both of its surfaces contained
cracks,34 and by the end of 1950 it was clear that there were
some serious problems: theworst flawsin the glass appeared
tobe' certainropey cordsof glassy materia differingin con-
stitution from the main mass of the disc’.5> Some of these
‘cords had cracks around them, caused by their different
expansion properties from the surrounding glass.>6 The
cracks became worse as grinding proceeded, which meant
that grinding was along process, and not until August 1954
wasthemirror finally ground to aspherical curve, thetype of
surface required by the dual-purpose telescope design.5”

The enormous corrector plate proved to be even more
difficult to make than themirror. No Schmidt corrector plate
of anything like this size had ever been attempted before;
the largest Schmidt then in operation was the 48-inch at
Mount Palomar. A large Schmidt corrector plateisextremely
difficult to make, because not only hasit to be shaped to a
special curve, but it also hasto be of the finest optical qual-
ity, ideally asgood asthelensin arefractor. In March 1950,
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it was reported that the German optical firm Schott &
Genossen could make adisc of aspecia optical glasswhich
wasableto transmit ultra-violet light, something that no other
large Schmidt tel escope was then capabl e of doing.58 Schott
later quoted aprice of £4,000 for a96-inch disc, but said that
they could not eliminate al striations.>® However, it was
agreed at the March 1951 Board meeting that the disc should
be ordered from Schott, subject to a 38-inch disc made by
the same firm currently under order by St Andrews Univer-
Sity proving setisfactory.50 Nothing happened, however, until
the next Board meeting in February 1954, when Erwin Finlay—
Freundlich of St Andrews reported that he was ‘fully satis-
fied” with his Schott disc, and it was agreed that the Admi-
ralty should be requested to place a contract with the Ger-
man firm.6! |t was also agreed to buy a disc of plate glass
from Pilkington, apparently so that Grubb Parsons could ex-
periment with figuring thisto the required curve beforework-
ing on the expensive German glass.62

A second mgjor problem with the dual-purpose instru-
ment wasthat it required extremely accurate alignment of the
mirrors, and it was feared that the telescope tube would sag
under its own weight more than the alignment tolerance al-
lowed. At the December 1947 meeting it was agreed that the
well-known aircraft designer Barnes Wallis should be con-
sulted on thisissue.83 In hisreply, Wallis confirmed that the
rigidity required to keep the mirrors in alignment was not
possiblewith currently available materialsand methods, but
suggested a method for stiffening the tube that involved
pumping hot and cold liquids into hollow tube members.64
Despite Spencer Jones ' having adistaste for such complica
tionson atelescope’ 55 it was agreed at the next Board meet-
ing that Wallis's report should be published, ‘to stimulate
interest in the problem’ and that Spencer Jones should ‘en-
quire about a grant towards the cost of some experimental
work’ .66 The minutes show no sense of urgency about the
problem — a characteristic of the Board meetings that fol-
lowed. A mechanical design committee was set up to look
into the engineering aspects of the telescope. This was not
formally appointed until March 1950,57 and the next Board
meeting was not held until more than a year later. At this
latter meeting, there was still great interest in Wallis's pro-
posals, and it was decided to arrange a visit to view some
tests being undertaken by Wallis at Weybridge.68 Therewas
an even longer delay —amost three years—before the Board
met again, when Spencer Jones announced that Wallis had
now radically atered his design, which now involved plac-
ing thetelescopein theopen air! It was decided at thismeet-
ing that Wallis's proposalswould be ‘ discussed later’ .69 Not
surprisingly, they were not followed up.

The astronomers rebel, 1954—
1955

It is not clear why there were such lengthy delays between
Board meetingsin the early 1950s, especially between 1951
and 1954. It istruethat, as M cCrea has pointed out, Spencer
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Jones had many other priorities at thistime—not |east mov-
ing the Royal Observatory and its staff from Greenwich and
setting up a completely new set of buildings at Herstmon-
ceux.’0 But thefact remainsthat, as Chairman of the Board,
hefailed to take theinitiative to move the project along when
difficultieswere encountered. An example of thiscan beseen
in his response to concerns expressed by Plaskett, Carroll
and Redman, when the Board met in February 1954, over the
length of time the project was taking. Spencer Jones was
defensive: he ‘agreed with Sir John Carroll and Professor
Redman that there was urgency, but with amajor project like
thisit had seemed to him only right that any new ideas should
be considered and given due weight, and that we should not
necessarily be tied to a conventional design.’ 71

In October 1954, there came newsthat, due to budgetary
cutbacks, the Treasury was unable to fund further design
work on the telescope for the present, effectively stalling
the project. This triggered more general consternation. In
|ate October, some nine members of the Board sent ajoint
letter to Spencer Jones, requesting an immediate meeting
of the Board, to include a statement by the Astronomer
Royal on the current status of the project and * discussion
and proposals for some effective procedure to get the
scheme out of its present stagnation’.”2 A meeting was
duly held on November 17, at which Plaskett and Redman
expressed their worries at what the delays were doing to
the reputation of British astronomy.”3 Redman suggested
setting up asmall Executive Committeeto speed up progress,
and this was appointed the next month, to consist of
Redman (Chairman), Plaskett and Atkinson.” Over thefol -
lowing months these three met and corresponded regu-
larly. Their exchangesreveal thefirst serious doubts since
1947 about the wisdom of building adual -purposetel escope.
The most serious problems with the present design were
the practicalities of making the giant corrector plate and
the difficulty of aligning the mirrors accurately inthelong
tube. Greaves, for example, said that thedifficultiesinvolved
with a combination instrument meant that it ‘ might easily
beasomewhat ridiculousfailure’ .7

Around thistime, serious opposition was expressed to lo-
cating the telescope in Britain — though not by Board mem-
bers. Redman wroteto Atkinson quoting aletter fromAndrew
Thackeray, Knox—Shaw'ssuccessor at the Radcliffe Observa
tory in South Africa: ‘It seemsto methat alarge modern tel-
escopeinthesouthisat least 5timesasvaluable asitsequiva-
lent in the north. Further, with the Lick 120-inch going into
action, the Isaac Newton in U.K. will be yearstoo late quite
gpart from the handicaps of the British climate. With travel
becomingincreasingly easy and subsidised, therecan belittle
objection to questions of distance. If the |saac Newton really
doesmateriaisein U.K. | am surethat the next generation will
deplore the short-sightedness of the preference over more
favoured sites in the south.’ 76

More dramatic was a letter from Richard Woolley, who
was due to succeed Spencer Jones as Astronomer Royal,
and therefore take over leadership of the tel escope project,
at theend of 1955:

“Of course| think that without any question whatsoever
the English 100-inch should bein the Southern Hemisphere
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where it could be guaranteed to do work of the highest
significance...” 77

It could be argued that both these dissenters were biased
in favour of a southern hemisphere telescope, as they had
spent much of their careersat southern hemisphere observa-
tories. But by the time he wrote his letter, Woolley had ac-
cepted the position of Astronomer Royal, which entailed
being based at Herstmonceux, so he would not have been
advocating a southern hemisphere telescope in anticipation
of havingit for himsalf.

The Executive Committee presented two reports to the
next Board meeting, held on 1955 July 8. The main report
identified ‘anumber of serious difficulties’ with the duplex
design, including the corrector plate and the alignment prob-
lem, athough did not see these difficulties as insurmount-
able, and left it to the Board to decide whether or not to go
ahead with adual-purpose instrument. There was also ami-
nority report by Redman, who was adamant that the tel-
escope should be a classical Cassegrain.”® Members of the
Board split into two camps: Redman, Greaves and McCrea
wanted a single-purpose instrument, while most others, in-
cluding Spencer Jones, clung to the duplex design. Spencer
Jones claimed that a dual-purpose telescope would be ‘a
challengeto British design and originality’ .7 It was decided
at thismeeting that the Executive Committee should work on
the assumption that adual -purpose telescope would be built,
but pending the approval of Woolley, who would attend an
informal meeting of Board members to be held at the IAU
General Assembly in Dublin that summer. Spencer Jones
announced that Woolley’s views on the project had been
received, presumably referring to his letter to Redman of
May 16. Spencer Jones claimed that Woolley ‘had not ob-
jected to a duplex instrument’ 8 but Woolley had actualy
written in hisletter to Redman that ‘| sympathise with your
worries about thewisdom of making a‘duplex’ telescope out
of theEnglish 100-inch’ .81

Spencer Jones may have been deliberately misreporting
Woolley’s letter, in order to strengthen his own case for a
dual-purpose telescope. In any case, he did correctly report
Woolley’s opinion on the telescope’s location. ‘But’, Spen-
cer Joneswent on, ‘ thiswas not possible. Thetelescope had
been approved for the benefit of British astronomy, in com-
memoration of thetercentenary of the birth of Sir Isaac New-
ton...” The Board agreed unanimously that the telescope
should be built in Britain.82 Spencer Jones stated this posi-
tion bluntly when he replied to Woolley, three days later:

‘The Board is unanimousthat there can be no question of
the siting of the I saac Newton Telescope outside this coun-
try. The funds have been provided specifically as a com-
memoration of the tercentenary of the birth of Newton; the
telescope was asked for on the ground that astronomers at
observatories in the United Kingdom could not participate
inany programmes of observation for which alarge aperture
is essential, as there is no telescope in the country with an
aperture exceeding 36 inches.’ 83

So Spencer Jones, to the end of histime as Astronomer
Royal, was insistent that the Isaac Newton Telescope
should be a dual-purpose instrument, and that it must be
builtin Britain.
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Woolley and the Treasury,
1956-1959

Richard Woolley (Figure 5) succeeded Spencer
Jones asAstronomer Royal on 1956 January 1.
Since 1939, he had been Director of the Com-
monweslth Observatory, later known as Mount
Stromlo Observatory, near CanberrainAustraia.
Hisastronomical interestswerein solar and stel-
lar astrophysics, and while at Mount Stromlo he
had co-authored an important paper on the so-
lar chromosphere. Hehad a so overseen the con-
struction of a74-inch Cassegrain reflector, which
was built by Grubb Parsons, the firm which was
to build the INT.84 Thuswhereas Spencer Jones
and al the Astronomers Royal before him had
primarily been positional astronomers, Woolley
was an astrophysicist through and through —
an astrophysicist, moreover, with experience of
building and using large telescopes.

Woolley turned his attention to the INT soon after tak-
ing up his post. After attending the Dublin meeting, he
stated that he * could not take responsibility for the Duplex
instrument’. He believed that a conventional Cassegrain
waswell suited to the astrophysical research that he wanted
to do, and had serious doubts that a Schmidt telescope
would be useful, citing the case of the 48-inch Schmidt at
Mount Palomar, which was expected to beidlewhen it had
completed its photographic survey of the northern sky.8s
At ameeting of the full Board on 1956 March 5, Woolley
announced his decision to abandon the duplex instrument.
Thelist of Board members present at this meeting is nota-
ble in that Blackett, who in 1947 had advocated building
separate Schmidt and Cassegrain telescopes rather than a
combination instrument, was still on the Board, whereas
Cherwell, who had opposed building a separate Schmidt in
1947, had by now left. Barnes Walliswas among the apolo-
giesfor absence. Spencer Joneswas still on the Board, but
he was no longer Chairman and said little. So the Board's
membership was now more weighted towards those sup-
porting asingle-purpose instrument. Plaskett and Atkinson
changed their tune. Plaskett now agreed that it might be
difficult to find programmes of work for aSchmidt, and said
that aconventional instrument ‘would be easier and quicker
to construct. He gave way over the Schmidt and was pre-
pared to support the Chairman’. Atkinson, who at the pre-
vious Board meeting had declared his support for aduplex
instrument, now said that it was ‘unrealistic to plan for a
telescope which was not considered practicable by the
Astronomer Royal’, and seconded the proposal to aban-
don the duplex telescope.86

Thismight be expected of the RGO’s Chief Assistant, who
had a persond interest in keeping on good terms with his
boss. Plaskett’s change of heart might not be as surprising
asit first appears either, because the Astronomer Royal, re-
gardless of who occupied that post, was then British as-
tronomy’s most prestigious figure, and all British astrono-
mers had an interest in keeping on good terms with him,
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Figure 5. Sir Richard van der Riet Woolley,
Astronomer Royal, 1956-1971. Photograph
courtesy Royal Astronomical Society.

something recalled by Sir
Bernard Lovell many yearslater:
‘These were the days in the
United Kingdom when no major
project in astronomy stood the
slightest chance of success
without the backing of the As-
tronomer Royal.’87 Woolley's
proposal to build a Cassegrain
telescope was carried unani-
mously. The meeting appointed
anew Executive Committee, con-
sigting of Woolley, Blackett, Plas-
kett and Redman, and authorised
it to draw up a detailed specifi-
cation for the tel escope and sub-
mitittothe Admiralty.88 Follow-
ing several meetings, the Execu-
tive Committee agreed on aspeci-
fication for the design of thetel-
escope the following Novem-
ber,89 and this was duly sent to the Admiralty.

The contract was delayed by more than two years dueto
the state of the British economy, which was seriously wesk-
ened inthemonths after the Suez conflict of 1956. In Febru-
ary 1957, Woolley reported that, even though the project
was at ‘such a stage that a contract could be placed tomor-
row if themoney wasthere', acontract for the INT could not
be placed in the near future, because government econo-
mies had caused the tel escope to be put on hold.®0 In July of
that year, the Admiralty agreed to provide their share of the
cost, but the Treasury now wanted to know ‘why thereisa
continued need for the |.N.T. now that the Jodrell Bank Ra-
dio Telescopeisin operation’ .92 Woolley tactfully explained
that ‘radio telescopesare completely different from ordinary
telescopes’, and that the latter complemented the former.92
Thisisanother example of scientificilliteracy at the Treas-
ury, already encountered when they mistook the INT mirror
for alens. Infairnessto the Treasury, Jodrell Bank wasbeing
investigated by the Public Accounts Committee at exactly
thesametimein 1957, dueto the £260,000 cost overrunthis
project had incurred.93 Thus the Treasury, aready strapped
for fundsin the aftermath of Suez, washighly likely totakea
dim view of having to fund a second, expensive astronomi-
cal instrument.

That same month, the economy took aturnfor theworse,
and the ensuing inflationary crisis culminated in theresig-
nation of the Chancellor, Peter Thorneycroft, in January
1958. On January 28, the Royal Society wastoldthat ‘it has
been decided that in present circumstances the work on
the Isaac Newton telescope must be postponed.’®4 The
INT remained at astandstill for another year; only in Janu-
ary 1959 was it announced that construction of the tel-
escope was to proceed and that funds for it had been in-
cluded in the estimates for 1959-1960.95> Grubb Parsons
sent aformal tender for building the tel escopeto the Admi-
ralty on 16 April of that year,% and on December 4 a con-
tract was placed with Grubb Parsonsto build the telescope
and deliver it to Herstmonceux.9?
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An astronomers’ conspiracy,
1960

In 1960 therewasasecond rebellion over theINT. Thistime
it camefrom Cambridge and challenged thefundamenta wis-
dom of thewhole project. OnApril 28, Harry Hindey, ahisto-
rian and fellow of St John's College, Cambridge, wrote to
Norman (‘Ned) Denning, Director of Naval Intelligence at
the Admiralty. Denning had been in charge of the Admiral-
ty’sOperationd Intelligence Centre during the Second World
War, tracking the movements of enemy ships. Hinsley had
played aleading rolein signalsintelligenceat Bletchley Park
and would have known Denning well; moreover, thework of
Bletchley Park was till atotal secret, and so he had access
to channels of communication at the Admiralty that would
have been denied to others. In his letter to his former war-
time colleague he said that:

‘Some concern is being expressed among the astrono-
mers in Cambridge about the project, ...to build the Isaac
Newton 98" telescope at Herstmonceux. Apparently the de-
cision to build this large telescope at this place was taken
more than ten years ago and doubts have increased ever
since the decision was taken as to whether it will be worth
building it at al and also asto whether, if itisto be built, it
would not be very wiseto base it somewhere else.’ %8

Hingley also noted that the mirror was *of questionable
quality’ and that ‘the number of nights on which the tel-
escopewould be at al usableinitsintended location would
be about oneinten’. He asked if the matter could be ‘raised
unofficialy’ .99 In addition to the secret wartimelink between
a historian and a career nava officer, we can see here the
traditional link between thefellows of aCambridge college,
where academicsof different disciplines gathered each night
at high table. Among the other fellows of St John’swere Fred
Hoyle, Plumian Professor of Astronomy and Experimental
Philosophy since 1958, and Ray Lyttleton, another theoreti-
cal astronomer. Both Hoyle and Lyttleton were on the INT
Board of Management at thistime. They were good friends
and had collaborated on papersin the past. Moreover, Hoyle
had long resented the power and generous funding of the
RGO, whoserecord of scientific productivity he considered
abysmal; in particular, he felt that the astrophysics it was
now trying to do was best done by the universities.1 |t
seems fair to suppose that Hoyle and Lyttleton, seeing that
a contract had been placed to build the INT at Herstmon-
ceux, asked Hindley to use hisinfluence with the Admiralty
to have the decision reversed before construction of the
observatory commenced.

Hinsley’sletter was forwarded to the Hydrographer, who
passed it to Woolley. The Astronomer Royal’s reply was
predictably indignant. On Hinsley’sclaim that the telescope
would only be usable on onenight in ten, hewrotethat  60%
of the nights of the calendar year 1959 were put to use in
securing astronomical observations at Herstmonceux’,101
though he made no mention of the quality of the seeing on
those nights, nor of how long on each night the sky re-
mained clear. Woolley read out Hinsley’s letter at a Board
meeting on June 10, and hoped that the views it expressed
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‘would all be refuted strongly by the Board'. The minutes
record that Hoyle " askedif it were known who werethe Cam-
bridge astronomers alleged to hold these views. He thought
the matter should be followed up and forced into the open’.
This suggests that Hoyle wanted to use the letter as a pre-
text for raising the entire issue of the INT and its location
withthe Board—aswell hemight, if hehad actedin collusion
with Hingley. But the Board followed Woolley’swish; even
Blackett ‘ considered the letter unofficial and impertinent’,
and his mation that it be ignored was carried.102

Meanwhile, a separate initiative had been undertaken by
Lyttleton. Around the same time as Hinsley was writing to
Denning, Lyttleton wrote to Enoch Powell, an old school
contemporary of Lyttleton’s, who was now Conservative
MP for Wolverhampton South-West and aformer Financial
Secretary. Powell — whose career was to end suddenly in
1968 with acontroversial speech on Commonwealth immi-
gration —was then one of the brightest young starsin Brit-
ish politics, with the potential to achieve great things. Ac-
cording to a letter to Woolley from the financial section of
theAdmiralty headed ‘ PERSONAL AND CONFIDENTIAL’,
Lyttleton’s|etter had started off a chain of inter-departmen-
tal correspondence. Thishad gone asfar asthe Minister for
Science, Lord Hailsham, who was now demanding a re-
sponse. Lyttleton’sletter, apparently, criticised the decision
to placethetelescopeinthe‘ Sussex marshes’ (in Lyttleton’s
words), and referred to recent discussions of the Advisory
Council on Scientific Policy on the possibility of developing
astronomy in the southern hemisphere, clearly implying that
the INT would be better located south of the equator. The
Admiralty’s letter continued: ‘I think it would be unwise to
under-estimate the significance of the criticisms now lev-
elled since, clearly, the Treasury are showing a close inter-
est’.103 Lyttleton had succeeded in taking the metter to the
highest levels of government. Woolley replied:

‘Despite the possibilities of observing abroad which are
availableto the astronomers of most nations, there are diffi-
culties of an administrative and personal character associ-
ated with observing overseas, and British observers have
argued consistently that unless there is a large telescope
actually in England the mgjority of British astronomerswill
not become sufficiently familiar with the use of large tel-
escopes to make effective contributions to practical as-
tronomy onthelarge scale...’ 104

Inanofficid reply to Roger Quirk, Hailsham'sdeputy at the
Ministry of Science, J. M. Mackay of Admiraty Finance stated
that with regard to the location of the INT, ‘I think we are
dedling with astormin ascientific teacup, asmall minority still
trying to lobby their views against the mgjority of scientific
opinion’. Mackay noted that ameeting of theAdvisory Coun-
cil on Scientific Policy held on March 30 had * expressed no
dissent’ at a paper claiming that the INT would grestly im-
prove observational facilities for astronomers, but had then
gone on to discuss possible schemes for a southern hemi-
sphere observatory. ‘ Theinferenceisobvious —that is, that a
minority wanted the INT to go to this proposed southern
observatory instead of Herstmonceux. Mackay said that he
did not know whether this started off further activity by the
‘anti Herstmonceux lobby’, but could only say that a letter
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Figure 6. The Equatorial Group telescope domes, made of unpainted copper and now a leprous green due to verdigris. Photograph

by the author.
wassent totheAdmiralty onApril 28 by amember of St John's
College, Cambridge, though he did not name Hingley.105

Nothing further on this episode is recorded in the RGO
files, and this was the last attempt to change the location of
the telescope (although the minutes of a Board meeting held
inJuly 1962 notethat criticismsof the design and |ocation of
the telescope had been communicated to the RAS Coun-
cil).106 Woolley had certainly changed his tune in this re-
gard since his 1955 | etter to Spencer Jones, perhaps because
amajority of the Board werefirmly infavour of buildingitin
Britain, and hemight have considered that the Treasury would
not favour building it overseaswithout the Board’sfull sup-
port. But Woolley may also have had an ulterior motive. In
their official history of the Anglo-Australian Telescope,
Gascoigne, Proust & Robins note that as early as 1953
Woolley, while he was still Director of Mount Stromlo Ob-
servatory, was suggesting that a large telescope should be
builtin Australiaasajoint project between Commonweslth
countries — what eventually became the 150-inch Anglo-
Australian Telescope. 107 Already in 1959, the Royal Society
had approached its Australian counterpart, the Australian
Academy of Science, withaformal proposal for thisproject.108
Woolley may have considered that building the INT in the
southern hemisphere would remove any justification for his
project to build an even larger telescope in Australia, and
now that his big southern telescopeideal ooked asif it might
become a reality, there was no longer any need to put the
INT there. Also, it would have been easy to makethe INT a
part of the European Southern Observatory then being
formed by member states of the fledgling European Eco-
nomic Community. Around thetime of the 1960 ‘ conspiracy’,
the British government was considering whether or not to
join thisjoint European observatory initiative, but Woolley
was not in favour of it, preferring instead to maintain Com-
monwesl th ties.109

We have aready noted the Admiralty’s ‘inference’ that a
minority of astronomerswanted the INT to go to one of the
proposed southern observatories; like Woolley, the Admi-
ralty wanted to avoid the INT becoming a part of one of
these observatories, though perhaps for different reasons
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than Woolley. They may have wanted to avoid the expendi-
ture of building the 98-inch tel escope oversess, or they might
have been keeping their options open until they knew
whether the British government wanted to take partinaCom-
monwealth or a European observatory. This, as well as
Woolley’s stout defence of the decision to site the INT in
England and the ACSP's whol ehearted support, must have
been amajor factor inthe Admiralty’s dismissal of theinci-
dent as*astormin ascientific teacup’. Moreover, in making
the connection between this incident and Hinsley’s letter,
Mackay at theAdmiralty clearly saw through this Cambridge
conspiracy to movethetelescopeto the southern hemisphere.
The attempt by Hoyle and Lyttleton to persuade the highest
levels of government to review the INT’slocation never be-
camepolitically significant.

The battle for the dome

Construction of the telescope proceeded apace in the early
1960s. Most of the mechanical partswere complete by early
1964, and the mirror wasfinally ground to an excellent para-
bolic shapeinApril 1966, sixteen yearsafter itsarrival at the
Grubb Parsonsworks.110 However, one more battle between
science and government caused further delay. In June 1961,
the Board agreed that the exterior of the dome housing the
telescope should be made of copper, painted whitewithtita-
nium oxide ‘for its thermal and durable properties .11 Ob-
servatory domes are usually painted white, because this
colour reflects away most of the daytime heat. A darker col-
our would absorb heat, causing the interior of the dome to
warm up during the day, and the resulting convection when
the dome is opened up in the cool night air would have a
disastrous effect on the telescopic image. Yet this was pre-
cisely what happened when thedomesfor the RGO’ssmaller
telescopes, known asthe Equatorial Group (Figure 6), were
erected at Herstmonceux. Concerns of local people about
the observatory’s potential effect on the landscape led to
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the Equatorial Group domes being made of unpainted cop-
per, theideabeing that they would gradually turn green with
verdigris and so blend in with the Sussex countryside. But
unpainted copper absorbs enormous quantities of solar heat.
RGO astronomer Roy Wallis recalls how in one of these
domes: ‘| found that the tel escope’s temperature, very high
when we opened the dome in the evening, only would have
reached the ambient about two hours after dawn!’ 112

At the April 1962 Board meeting, it was announced that
theAdmiralty’sconsulting architect, Brian O’ Rorke, thesame
architect who had designed the Equatoria Group buildings,
now wanted to make the INT dome of unpainted copper as
well, with the lower section of the building painted white,
thus making atwo-tone, green and white structure. The Ad-
miralty had simply ignored the decision made at the previ-
ous Board meeting. The response of the Board was furious.
Redman ‘thought it ridiculous that scientific requirements
should be subordinated to personal aesthetic considera-
tions'. Two representatives of the Admiralty were then let
into the meeting, and they displayed a drawing of their pro-
posed green copper dome. One of the Admiralty men said
that he saw no reason why the astronomers should not have
a white-painted dome, ‘athough personally he would be
sorry if it were not to be of unpainted copper’ . He suggested
aluminium alloy cladding instead of copper if awhite surface
was required. The Board then unanimously resolved ‘that
both dome and drum cladding shall be of copper, or of an
auminium aloy known for its corrosion-resistant proper-
ties, painted whitewith titanium oxide; and that any attempt
to maintain a two-tone scheme shall be abandoned’ .113 No
more was heard from the Admiralty. Thistime, the astrono-
mers realised their previous mistake and successfully stood
their ground against theAdmiralty. Again, scientific consid-
erations were not important to the government. They were
more concerned about how their prestige project should ook
to the outside world.

Congtruction of theINT building finally began in October
1964, after a further dlight delay in starting building work
caused by a decision to merge the Navy Works Department
with the Ministry of Public Building and Works.114 The tel-
escope (Figure 7) and building were completed in August
1967 and officially opened by H. M. The Queen thefollow-
ing December.

Conclusion

To return to the first of the two questions posed in the
Introduction, we can see that the lengthy gestation period
of the INT was due to an unfortunate combination of fac-
tors. One was the 1947 decision to build a dual-purpose
telescope, interchangeable between the Schmidt and
Cassegrain designs. No duplex telescope of this size had
ever been attempted before, and it proved to be an unreal-
istic proposition. Why was the duplex design decided on,
and why was it adhered to for so long? The second report
of the Royal Society Committee on Post-War NeedsinAs-
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tronomy, and the application for funding for the proposed
Isaac Newton Observatory, had both recommended a
Schmidt tel escope aswell asalarge conventional reflector.
The Schmidt wasavery new design, invented only in 1930,
and astronomerswere beguiled by the possibilities offered
by its ability to take photographs showing sharp star im-
agesover avery widefield and with unprecedentedly short
exposures, thus providing what Osterbrock has called
‘mass-production data for astronomy’ — information on a
huge amount of starsand nebulae all on one plate.115When
the Treasury decided to fund just one large telescope, as-
tronomers sought to incorporate the Schmidt design into
it, even if it meant designing a combination telescope that
had never been tried before.

The hiatusin activity between 1951 and 1954 may have
owed much to the return to power in 1951 of the Conserva-
tivesunder Churchill, which entailed asharp risein defence
spending and adecline in the proportion of science funding
devoted to civilian science, atrend accelerated by the Ko-
rean War as well as the Cold War. Of the total government
spending on research, some 80% was devoted to defencein
1955-'56, and the proportion was still 74% in 1958-'59.116
But although the wider political context undoubtedly held
up the progress of the INT in the early 1950s, there is no
evidence that Spencer Jones tried to hurry the government
along. Itisclear that Spencer Joneswas not agood choi ce of
leader for the project. As we have aready noted, he was
preoccupied with moving the rest of the Royal Observatory
to Herstmonceux. But just as importantly, as a lifelong
positional astronomer, Spencer Jones had no experience of,
and probably not much interest in, large telescopes. Remarks
by him at Board meetings such asthat ‘with amajor project
like thisit had seemed to him only right that any new ideas
should be considered and given due weight'117 and that a
duplex telescopewould be ‘ achallengeto British design and
originality’,118 strongly suggest that he saw the telescope
asatechnological challengerather than aresearch tool. Even
after the 1954 rebellion of the astronomers, had it not been
for the retirement of Spencer Jones at the end of 1955, the
project might well haveground to ahalt again, particularly in
view of therenewed financial constraintsfollowing the Suez
crisis. By contrast, Woolley, an astrophysicist, knew what
he wanted and sought the fastest way of obtaining the tel-
escope that he needed.

Aswe have seen, Harry Plaskett was the main influ-
ence on the initial decision to build the INT at
Herstmonceux, and before it could be properly debated,
his proposal was rushed through to the Treasury in time
for an announcement to be made at the Isaac Newton
Tercentenary. There wastherefore acommitment to build-
ing the telescope at the Royal Observatory’s new home
before the project was even started. But even if an open
discussion had been allowed to take place, there was no
obvious choice of overseaslocation for the INT in 1946.
Canada and South Africa already had large telescopes,
at Victoria and Pretoria respectively. Australia was too
far away in 1946; to travel there by seatook weeks, and
the journey by air was complex and risky. Asfor repeat-
ing the experiment of Piazzi Smyth by building the tel-
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escope on the Canary Islands, it was politically out of
the question. A country that had just defeated fascist
regimesin Germany and Italy was hardly going to build
atelescope on territory ruled by General Franco. Infact,
from the viewpoint of 1946, Plaskett cannot be entirely
blamed for thinking that observational and theoretical
astronomers had to be physically close to each other in
order for the science to advance. Astronomers went to
the outposts of the Commonwealth to take up appoint-
ments lasting for years, not to obtain a few weeks or
months of telescope time for the university research
projects that Plaskett had in mind. Astronomers of
Plaskett’s generation, brought up in the age of the steam-
ship, saw travel to remote observatoriesin terms of tak-
ing up lengthy appointments. The INT’s Board of Man-
agement was dominated by scientists of this generation,
and remained so for most of the telescope’s gestation
period, so that as late as 1955, its members overwhelm-
ingly rejected the suggestion by Woolley that the tel-
escope should be built in the southern hemisphere.
Woolley himself eventually came out in favour of aBrit-
i sh-based tel escope, and echoed the ol der astronomers’ aver-
sion to remote observatories when he claimed in 1960 that
‘therearedifficultiesof an administrative and persona char-
acter associated with observing overseas 119 — though the
possibility of an Anglo-Australian telescope may well have
been afactor in histhinking. The ‘conspiracy’ in 1960 was
staged by two astronomers of a younger generation, Fred
Hoyleand Ray Lyttleton, who had cometo maturity inan era
when air transport was becoming easi er and cheaper, and so
did not see travelling to overseas telescopes in the same
way as the generation of Plaskett and Spencer Jones. But

Yy,

Figure 7. The completed 98-inch Isaac Newton Telescope.
Photograph courtesy Royal Astronomical Society.
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although the rebels succeeded in taking their case to the
highest level s of government, the Board was still dominated
by the older generation.

Both the Treasury and the Admiralty saw the INT project
very differently to the astronomers. Aswe have seen, Treas-
ury mandarins such as Barlow and Milner—Barry supported
the INT because of itsnational prestige value, not becauseit
was useful to astronomers. National prestige was also be-
hind the Admiralty’s insistence on a two-toned, green-and-
white observatory building, which would look attractive and
blend in with the landscape, regardless of the fact that such
abuilding would render the telescope useless. Scientificillit-
eracy amongst Treasury personnel was a factor in the de-
lays in the telescope’s construction, athough so too were
themagjor financia difficultiesof themid-1950s, exacerbated
by thefinancial troubles of Jodrell Bank.

Thetwenty-one-year story of the originsand construc-
tion of the I saac Newton Tel escope can be summarised as
acombination of conflicts between political and scientific
priorities, bad management, and sheer geography, or as-
tronomers' response to geography. Government funding
priorities seriously delayed the project during the 1950s.
Even within the realm of civilian science, the interest of
governments, Labour aswell as Conservative, wasin the
national prestige that could be achieved through a big
project likethe INT, not scientific utility. For itsfirst nine
years, the project was managed by an observatory direc-
tor who had many other responsibilities, and to whom
large tel escopes were not a priority; in any case, Spencer
Jones's view of the project as a technological challenge
rather than a research instrument fitted in well with the
prestige-driven agenda of his superiorsin Whitehall. Itis
fair to say that astronomers, rather than government, were
responsible for siting the INT at Herstmonceux.120 Had
the idea of alarge telescope for British astronomers not
arisen until the 1960s, when anew generation of astrono-
mers had come onto the scene, the balance of opinionin
the astronomical community would have been far morein
favour of locating it overseas. Indeed, while some critics
have claimed that the telescope ‘ cameten yearstoo late’ 121
it could be said that the idea of the telescope came twenty
years too early.
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