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The cover illustration:
Spectroscope: Bunsen-Kirchhoff type

HE cover marks a significant recent astronomical anniver-

sary—the publication 152 years ago (in 1859) of the fundamen-
tal principles that underpin spectroscopy and hence our material
view of the Universe. These discoveries were the joint work of
Robert Wilhelm Bunsen (1811-1899) and Gustav Robert Kirchhoff
(1824-1887) at the University of Heidelberg, now in the state of
Baden-Wiirttenburg, Germany. The illustration is thought to show
Kirchhoff himself and a period spectroscope incorporating the fea-
tures necessary for chemical analysis in the laboratory. The form of
the instrument would be recognisable even today by older chemists.

First published in a German work, the illustration was re-used
by Joseph Norman Lockyer (1836-1920) in his volume, The
Spectroscope and its Applications.!- 2 Beneath the engraving are
parts of a lithograph, also from this work, showing a series of chem-
ical spectra and that of the Sun (second line from the top). Our
cover therefore encapsulates the progress made by the work of
Bunsen and Kirchhoff.

These advances did not happen suddenly, but were the culmi-
nation of a series of discoveries made in the preceding fifty years.
When following up the work of Isaac Newton (1642-1727) on the
solar spectrum, William Hyde Wollaston (1766-1828) observed
dark lines in the spectrum when sunlight passed through a prism via
a slit. The lines were first mapped in detail by Joseph von
Fraunhofer (1787-1826) to use as reference points when determin-
ing the refractive and dispersive powers of optical glass. David
Brewster (1761-1868) used equipment having greater dispersion
than that of Fraunhofer, and concluded that the lines could be
explained by absorption in the solar atmosphere. Another pioneer,
Anders Jonas Angstrom (1814-1874), recognised that spectra from
sparks indicated the composition of the electrodes used to create
them. Likewise, Julius Pliicker (1801-1868) realised that spectra
produced from Geissler discharge tubes depended on the composi-
tion the gas within them.

It was against these innovations that Kirchhoff undertook his
experiments using a prism spectroscope.3 From his observations he
made the following inference:

“I conclude furthermore that the dark lines of the solar spectrum
which are not produced by the Earth’s atmosphere result from the
presence of the substance in the luminous solar atmosphere which pro-
duces in the flame spectrum bright lines in the same place...The dark
D lines in the solar spectrum allow one therefore to conclude, that
sodium is to be found in the solar atmosphere.”3

This led to the conclusion that light emitted or absorbed by any
solid body or gas was related to both its wavelength and tempera-
ture. The implication of this insight for astronomy was immense. A
method was now available to astronomers to analyse remotely the
material nature of the Universe. The seemingly impossible had been
achieved, a mere few decades after the French positivist philoso-
pher Isidore Marie Auguste Francois Xavier Comte (1798-1857),
referring to stars, infelicitously wrote that:

“...we would never know how to study by any means their chemical
composition, or their mineralogical structure, and, even more so, the
nature of any organised beings that might live on their surface...”*
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Applying such principles, Kirchhoff went on to map the solar
spectrum and to identify some of the elements present. For this
work he used a four-prism spectroscope designed by the Munich
instrument maker Carl August von Steinheil (1801-1870). His work
led to a seminal paper Investigation of the solar spectrum and the
spectra of the chemical elements, which outlined the identification
of iron, calcium, magnesium, sodium, nickel and chromium in the
Sun.> Kirchhoff’s achievement is significant in that it marks a shift
in the research of classical astronomy to the modern discipline of
astrophysics.

Notes and references:

1. Schellen, Heinrich., Die Spectralanalyse in ihre Anwendung auf die
Stoffe der Erde und Natur der Himmelskérper (Braunschweig:
Westermann, 1870).

2. Lockyer, J. Norman., The Spectroscope and its Applications (London:
Macmillan and Co., Second Edition 1873), p.29.

3. Kirchhoff, G, Uber die Fraunhoferschen Linien (Monatsberichte
Akademie Wissenschaft, Berlin, 1859), 662-665. Translated into English
by George Gabriel Stokes (1819-1903). On the Simultaneous Emission and
Absorption of Rays of the Same Definite Refrangibility, Philosophical
Magazine, 21 (Fourth Series, 1860), 195-96.

4. Compte, Auguste., Lecon dix-neuf, Cours de Philosophie Positive, Tome
1I (Paris: Bachelier, 1835), p.8.

5. Kirchhoff, G., Untersuchungen iiber das Sonnenspektrum und Spektren
der chemischen Elemente, Part I (Abhandlungen der Berliner Akademie,
1861), 63-95; (1862), 227-40; Part II, (in the same journal 1863), 225-240.

Compiled by K.L. Johnson and W_R.Withey
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Foreword

HIS is the fifth issue of The Antiquarian Astronomer and the

first for which I am wholly responsible, so on behalf of the
Society I welcome you as a reader and hope that you will enjoy this
issue. The Society has a good website www.shastro.org.uk for you
to browse. There you will see that one of the principal aims of the
Society is to facilitate the rediscovery of local astronomical history
in England, Ireland, Scotland and Wales by running a Survey of
Astronomical History (arranged by county, links via the website),
and to publish relevant research.

Since not all members can manage to attend meetings, the jour-
nal is clearly a fundamental benefit of membership, as well as
adding to our knowledge of the history of astronomy in these isles.
We aspire to produce one substantial issue each year. Dr Reg
Withey, a founding member of the Society, edited the last three
issues of The Antiquarian Astronomer and set such a high standard
that it attracted institutional memberships to the Society. Issue 4 was
distributed in January 2008. Very unfortunately, while advancing
Issue 5, Reg was beset by both health and family problems. The
Society’s Council has thanked Reg warmly for all he has achieved
and for the precedent set. We have heard that he is now recovering
and feeling much better. Meanwhile, I was appointed Editor, and

now equally sincerely thank the contributors to Issue 5 for their
patience along with the reviewers and copy-proofers on the editori-
al team for their support.

Issue 6 is planned for publication towards the end of 2011. The
Society and the history of astronomy thrive according to the num-
bers who participate. We welcome all who attend meetings, and are
delighted when people share their research by offering a talk at our
friendly gatherings, and then offer it for publication. For the past
two years timely information, particularly notice of forthcoming
meetings, has been distributed via the quarterly eNews, while the
flagship The Antiquarian Astronomer remains scholarly, the range
of the less formal and twice yearly SHA Bulletin has been expand-
ed (see Scope, at the back of this issue). This provides a much
broader, but more focused quality publication, welcoming shorter
contributions on any astronomical subject or period (the next
Bulletin is intended for March/April 2011). Therefore as the SHA
regains its publishing momentum, we will be even more able to con-
sider your early drafts and to support your work through to publica-
tion for everyone to enjoy. So please do consider offering a talk,
writing for the society, and do not be shy of making an early contact
to discuss your intention.

Kevin L. Johnson (Editor)
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Objectives

The Society for the History of Astronomy was formed in June 2002 with three main aims:

To provide a forum for those with an interest in the history of astronomy and related subjects;

To promote interest in the history of astronomy by academics, educators and amateur astronomers and local historians;

To encourage research into the history of astronomy, especially research by amateurs, and to facilitate its collation,
interpretation, preservation, publication and dissemination.

To implement these aims, the Society organises regular meetings and publishes its twice yearly SHA Bulletin and its annual
Journal, The Antiquarian Astronomer.

Council established The Antiquarian Astronomer to provide a medium to publish research by members and others into any aspect of the his-
tory of astronomy and related subjects. Council recognised that because most members were amateur astronomers and amateur historians,
most of their research would be about local history, which though of lasting value, was unlikely to fall within the scope of professionally-
published journals. The Antiquarian Astronomer therefore provides a means by which the results of that research can be shared with other
individuals and organisations having interests similar to those of the Society, and be made available for posterity. The Society will publish
a decennial Index to The Antiquarian Astronomer and the Bulletin. Papers for The Antiquarian Astronomer need not be restricted to local
history, but should contain original research, new interpretation or insight of material already in the public domain, or description that brings
to a wider audience material of limited availability, or that is available only in dispersed locations. Papers offered to The Antiquarian
Astronomer should not have been previously published. Papers submitted to The Antiquarian Astronomer are subject to external peer
review.

Timely information, particularly about forthcoming events, both SHA and other, is now communicated to members via the quarterly
eNews, which most members will receive by email. The Society also publishes the Bulletin (Editor Clive Davenhall;
newsletter@shastro.org.uk), which usually appears twice per year. The next issue is scheduled for Spring 2011. The scope of the Bulletin
includes, but is not necessarily limited to: news and developments in the history of astronomy, meeting reports, articles, obituaries, book
reviews and members’ letters.

Contributions for the Bulletin are welcome. Articles can be on any aspect of the history of astronomy and are usually up to 2000 words
in length. They normally do not contain significant new research (such research should be published in The Antiquarian Astronomer) and
are not peer reviewed. Contributions for the Observatory Scrapbook series are particularly welcome. These items consist of a brief descrip-
tion (typically 500 words or fewer) and an illustration of some historical observatory. It is prudent to discuss contributions for the Bulletin,
particularly book reviews, with the Editor in advance to avoid duplication.
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Hector Copland Macpherson (1888-1956), Clergyman,
educator, lecturer and writer on astronomy and its history

Mary T. Briick

Former senior lecturer in astronomy, University of Edinburgh

David M. Gavine

Director of the Aurora Section of the British Astronomical Association

Hector Macpherson was the author of several well-known books on astronomy during the first half of the
last century, his magnum opus, a Biographical Dictionary of Astronomy (1940), was for various reasons not
published in his lifetime, and was not widely distributed. Now, after a long lapse of years, it has achieved
its due recognition, having served as a core element in the recent Biographical Encyclopedia of Astronomers
(2007), to which Macpherson himself thus becomes a posthumous contributor. In this paper we recall the
career of this energetic promoter of astronomy and significant recorder of its history and personalities.

ECTOR Copland Macpherson, usual-

ly known as Hector Macpherson
Junior, was born in Edinburgh on 1 April
1888 and spent most of his life there. He
was the son of Hector Carsewell
Macpherson, famous editor of the
Edinburgh Evening News and writer on lit-
erary subjects. Because of a serious illness,
rheumatic fever in childhood, he did not
attend school but was educated at home
until the time he entered university. His
intellectual father encouraged his studious
nature, and when the young Hector began
to take an interest in astronomy and to ask
for information, he was provided with the
books of Agnes Giberne and with Sir
Robert Ball’s Starland, and Proctor’s Half
hours at the Telescope. In October 1901 he
was also given a l-inch aperture telescope
and later set up a little observatory in the
garden of their home where he used a 2-
inch telescope, thus beginning, at the age
of 13, his lifelong interest in astronomy
and in observing the heavens. In 1911 he
was elected a Fellow of the Royal
Astronomical Society, having been pro-
posed by Sir Frank Dyson while he was
Astronomer Royal for Scotland.

The Antiquarian Astronomer
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Fig. 1. Rev. Dr Hector Macpherson in 1953
(photographer unknown).
By courtesy of the Astronomical Society
of Edinburgh.

Fig. 2. The

Memorial
Church of

Road,
Edinburgh.

Gavine.
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Jformer Guthrie

Scotland, Easter

By courtesy of D.

His chosen career, however, was not
astronomy. At Edinburgh University, he
studied theology and trained at New
College for the United Free Church min-
istry, winning academic honours such as
the Cunningham Fellowship on the way.
He served the first five years of his min-
istry in Louden in Ayrshire and in war
service, and thereafter, from 1921 until
his sudden death on 19 May 1956, was
Minister in the Guthrie Memorial Church
in Edinburgh where he was well-known
as a forceful preacher and a dedicated
youth worker.! In 1929 the United Free
Church and the Established Church
reunited so that Hector became a minister
of the Church of Scotland.? In addition, he
was a distinguished historian and a recog-
nised expert on the seventeenth century
Scottish Covenanter Movement, the sub-
ject of a major study that earned him a
PhD from Edinburgh University in 1923,
and was published as a book. It was a
field which continued to occupy him and
about which he wrote and researched
copiously throughout his life. He was
elected a Fellow of the Royal Society of
Edinburgh in 1919. On 15 September
1917 he married Catherine Anne
Chisholm. Their children were Hector
(b.1919), Fergus (1921), Mari Margaret
Anne (1923) and Catherine Isabel (1927).

Macpherson’s books and articles on
astronomy

Hector Macpherson may be truly
described as a man of great intellectual
ability and wide learning; this showed
itself too in his astronomical writings. His

astronomical writing career, actively encouraged by his
father, began at the precociously early age of 14 with an arti-
‘Is Mars Inhabited?’ in The North British
Adbvertiser, a local Edinburgh weekly paper edited by a friend
of his father’s. This was followed by a series of short biogra-
phies of living astronomers in the same paper. His first book,
Astronomers of Today and their Work,3 published in 1905
when he was only 17, was a set of 32 of these biographies, all
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Fig. 3. Astronomical Society of Edinburgh Council members at the City Observatory on the occasion of the presentation of the Lorimer
Medal to Sir Harold Spencer Jones, October 1953. Left to right back: J. Gibson Kerr, Mrs. Matthew, Norman Matthew (Director of the
Observatory), J. C. Johnston (Past President). Front: Sir Harold Spencer Jones FRS (Astronomer Royal), Dr Hector Macpherson
(President), Prof. W. H. M. Greaves FRS (Astronomer Royal for Scotland), Prof Sir Edmund Whittaker F.R.S.

By courtesy of the Astronomical Society of Edinburgh.

but two of which had already appeared in the newspaper. He
explains in the Introduction that he owed his astronomical knowl-
edge to Agnes Clerke’s famous books and writings, and to the
Royal Astronomical Society’s Monthly Notices. Agnes Clerke her-
self was the subject of one of his articles, and he corresponded
with her (and is likely to have visited her) before publishing his
account. In fact, again encouraged by his father, he corresponded
with all his subjects, who supplied him with biographical details
and with their portraits, and took ‘a kindly interest in the work’, to
the extent of reading and correcting the finished articles. He paid
a visit to the octogenarian Sir William Huggins and ‘his gracious
wife’ at their observatory home in London, and established a warm
correspondence with Giovanni Schiaparelli of Milan, the famous
observer of Mars whose description ‘canali’ of what he took to be
natural ‘channels’ became misinterpreted as ‘canals’. Another cor-
respondent was Percival Lowell who discussed with him the ques-
tion of Martian photography.* He paid a visit to the great asteroid
finder and celestial photographer Max Wolf in Heidelberg who,
initially taken aback at the youthfulness of his admirer, became a
dear personal friend and supplied him with material for the beau-
tiful lantern slides for which his lectures were renowned.> Another
of his correspondents, Camille Flammarion, the highly popular
French astronomer and writer, proposed him for Membership of
the Societé Astronomique.

Astronomers of Today was published by Gall and Inglis, well-
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known publishers of Norton's Star Atlas, a firm of Edinburgh ori-
gin that had always been associated with books of astronomical
and geographical interest. It was quickly followed by two more
books, A Century s Progress in Astronomy (1906) and Through the
depths of space (1908), a primer in Astronomy, the author being
still only twenty years of age. In all, over his lifetime, Hector
Macpherson was to write ten books on astronomy and two which
dealt with the question of science and religion — Church and
Science: a study of the relationship of theological and scientific
thought (1927) and Heavens declare (1937).6

In 1907 Macpherson began to contribute regularly to
Observatory magazine and to the American journal Popular
Astronomy, providing 23 articles to Observatory between then and
1932 (and one in 1940), and 14 to Popular Astronomy up to 1925,
the period during which Ralph Elmer Wilson was editor.” A few of
the early articles were biographical, but for the most part they
expounded topics of current interest. In the course of time, obitu-
aries of favourite astronomers such as Camille Flammarion (1925)
and Max Wolf (1932) were also included. He also wrote a short
biography, the only one in existence, of the Edinburgh amateur
astronomer Dr Thomas Anderson (1853-1932), the discoverer of
Nova Aurigae (1892), Nova Persei (1901) and many variable stars.
Under the title ‘Thomas David Anderson: Watcher of the Skies’,
Publication no. 2 of the Astronomical Society of Edinburgh
(1954), it was his Presidential Address.

Issue 5: February 2011
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Lectures in Astronomy

Hector Macpherson also exercised his talent as an expositor of
astronomy through lectures to various audiences, and was an
influential encourager of amateurs in Scotland. He was a founder
member in 1924 of the Astronomical Association (now Society) of
Edinburgh, and the deliverer of their first lecture (Pioneers in
astronomical science).8 He was the Society’s first President in
1924-26 and held office in the Society for many years, being
President again in 1952-54, during which period the Society’s
Lorimer Medal was awarded, no doubt on his recommendation, to
the Astronomer Royal of the day, Sir Harold Spencer Jones.®

He also delivered lectures to schools under the Royal Society
of Edinburgh’s Robert Cormack Bequest scheme, instituted in
1942 by Robert Cormack, benefactor of astronomy and an old per-
sonal friend. Very little is known about Cormack, he does not
seem to have been active in amateur astronomy although it was
obviously an interest. When he died in 1942 he bequeathed a for-
tune for promoting astronomy in Scotland, through research schol-
arships, instruments for Scottish university observatories, public
lectures, and talks to school children.

On an academic level, Macpherson held the appointment of
Thomson Lecturer on Natural Science at Aberdeen Theological
College in 1925-26, and was Lecturer in Astronomy at the Royal
Technical College (now Strathclyde University), Glasgow, from
1928 to 1938. He delivered the prestigious Elder Lectures at the
Royal Technical College in 1930-31 and 1931- 32. These Lectures
were established in 1904 with an endowment by the philanthropic
Mrs Isabella Elder for the maintenance of “Lectures on
Descriptive Astronomy” in honour of David Elder, father of her
late husband, a famous Glasgow engineer and shipbuilder.
Macpherson’s lectures over the two sessions were published in
1933 under the title Makers of Astronomy, his longest and most
scholarly book.10 It is a non-technical, highly readable account of
the lives and work of the astronomers chiefly responsible for the
evolution of the modern view of the universe, beginning with
Copernicus and ending with Harlow Shapley and his contempo-
raries. Makers of Astronomy’s special value today is as a portrait
of the astronomical universe as perceived by the author’s (i.e. pre
World War II) generation.

The Macpherson Gregorian telescope

According to the late Norman Matthew, for many years Secretary
of the Astronomical Society of Edinburgh and Director of the City
Observatory, his life-long friend Dr Macpherson acquired a 14.4
inch (365 mm) aperture Gregorian reflector by Andrew Barclay
(1814-1900) which he presented to New College, Edinburgh. It
stood on a pillar mount in the College garden but disappeared
many years ago and the College has no record of its presence.
Some 35 years ago a Barclay telescope of this exact description
was offered for sale at a huge price in a Paris auction house.
Barclay, the Kilmarnock locomotive engineer, was an eccentric, a
bigamist and an irascible character who continued to make specu-
lum-metal Gregorians long after they had become obsolete.!! The
connection between him and Macpherson is not known.

The Biographical Dictionary of Astronomers

Macpherson’s major work in astronomical history was his
Biographical Dictionary of Astronomers completed in 1940 but
unfortunately never published. It consisted of short biographies
(typically 100 to 400 words) of 500 astronomers from the
ancients to his own day, the vast majority being what he called
‘modern’ (15th Century onwards), of whom 100 were still living.
The Astronomical Society of Edinburgh possesses a bound type-
script of the Dictionary presented by the compiler in September
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1940, and it would appear from the Society’s minutes that it was
intended to have it published and that it had been refereed by Mrs
Mary Evershed of the British Astronomical Association (and
Director of its Historical Section).!?2 The Society’s minutes refer
to delays, which would not be unexpected as World War II was
occupying most minds at that time.

In 1950, Macpherson submitted the manuscript to the British
Astronomical Association, with a request to have it published as
a Memoir, which would be issued free to members.!3 The
Memoirs Committee in its report pointed out that the manuscript
was out of date and would have to be revised in consultation with
the Historical Section. The matter of cost was looked into, and it
was agreed that the Dictionary should be published subject to sat-
isfactory arrangements being reached. At a Council meeting in
1952 the question came up of the inclusion of living astronomers
in the Dictionary, and it was decided that living astronomers
should not be included. This proved to be a stumbling block.
Macpherson’s suggested solution was to put the entries on
astronomers living at the time of publication in an appendix. He
also insisted that he alone should be responsible for the selection
of all names, both living and deceased. There were 69
astronomers on Macpherson’s list still living in 1952 (including
Einstein, Hubble, Oort, Shapley and others), and the Dictionary
would have been very much poorer without them. It is under-
standable that the inclusion or exclusion of living astronomers
would have caused difficulty for the BAA, and also that
Macpherson could not accept any censorship of his selections.
The Biographical Dictionary of Astronomers was thus never pub-
lished, though a few copies of the typescript were evidently pro-
duced. At that time, before the introduction of universal photo-
copying, typescripts were not readily reproduced.

Macpherson’s Biographical Dictionary was the first ever (at
least in English) compilation devoted exclusively to astronomers,
and is of additional interest in that it represents traditional optical
astronomy, before the advent of radio astronomy and later new
techniques. Fortunately, after the lapse of more than sixty years,
the Dictionary has at last fulfilled its purpose. It has been used as
a basis for the huge Biographical Encyclopedia of Astronomers
(BEA) published in 2007 which documents the lives and work of
more than 1500 astronomers from antiquity to those born before
1918.14 The team of editors, in preparing the list of names to be
included, was provided with a copy of Hector Copland
Macpherson’s unpublished Biographical Dictionary of
Astronomers (1940) by Brenda Corbin, librarian at the United
States Naval Observatory, Washington.!5 They write: ‘We hope
that its use in assembling the BEA is similar to what Dr
Macpherson had wished to achieve’. They also state that many,
though not most, of the shorter entries were paraphrased from
Macpherson’s work.16 All but 35 of Macpherson’s 500 entries
appear in BEA, an indication of the thoroughness and usefulness
of his labours. Though a number of writers and popularisers of
astronomy are to be found in BEA, Macpherson himself is not
among them.

Conclusion

Hector Macpherson’s many contributions to astronomy spanned
an entire half a century, beginning in 1905 with his delightful
Astronomers of Today and their Work, a rare collectors’ item but
now available in reprint.!”7 The enthusiasm and love of astronomy
which inspired that first youthful work never waned. He was a
superb lecturer and a leading promoter of astronomy for its edu-
cational value and as an amateur pursuit. His informative well
written books remain of value today, while his historical
researches have amply proved their worth to his successors.
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Charles Frederick Butterworth:

The man with stars in his eyes
Gary Kewin

Isle of Man Astronomical Society

Charles Butterworth was a prolific variable star observer from 1897 to 1947, an early amateur spectroscopist
who also experimented with photography. Honoured by British and French associations, his known obser-
vatories were in Cheshire 1910-27, and the Isle of Man 1927-41.

N a quiet corner of the cemetery of the parish church of the Holy

Trinity, in Rushen on the Isle of Man, is a simple grave.! The
grave is that of Charles Frederick Butterworth and his first wife,

Photograph by author.

Margaret Anna.2 It is the resting place of a remarkable, yet almost
forgotten, amateur astronomer—Charles Frederick Butterworth.
During his time as an observer he made more than 130,000 esti-
mates of the visual magnitudes of variable stars, and photographed
many stellar spectra. He has been largely forgotten for reasons that
probably have more to do with a modest personality than with wil-
ful neglect by his peers. Indeed, his contemporaries held him in high
esteem. In addition to being elected to Fellowship of the Royal
Astronomical Society, he was twice given prestigious awards by
French astronomers, and was an early recipient of the Goodacre
Medal and Gift of the British Astronomical Association (BAA). Yet
within two generations of his death, he was forgotten, even by most
amateurs who specialise in observing variable stars. The author
knows of only a limited number of published sources of information
about Butterworth’s life and astronomy; all are short and contain no
specific references to the origin of their content.3: 4.5 This paper is
written to present the main results of preliminary research on
Charles Frederick Butterworth. Facts are sparse; the search contin-
ues for reliable information about him, his family and his astronom-
ical work.6 It will be limited to outlining his life, achievements and
for convenience is given broadly in chronological order.

Family beginnings
Charles Frederick Butterworth was born on Tuesday 29 November
1870, the first child of Joseph Francis Butterworth and Jessie El-
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eanor, née Parry.” At the time of his birth, the couple had been mar-
ried for nearly three years, and had made a home at 4 Dudley Grove,
Stretford, Lancashire.® His father was a ‘Grey Cloth Salesman’, his
mother, a “Wife’.9: 10 In the United Kingdom census held on Sunday
2 April 1871, it is recorded that the Butterworth household includ-
ed 13-year old Ellen Arrowsmith, a ‘Domestic Servant (Nurse)’,
born in Manchester.!! It is highly improbable that she could have
been a wet-nurse, but perhaps her domestic duties included caring
for the infant; or perhaps she was there to ease Jessie Eleanor’s post-
natal recovery. Butterworth’s younger siblings were Joseph Francis
(junior) born in November 1872; Harry Clement in May 1875; and
Eleanor Emma, in July 1877.

Sometime during the period May 1875 to July 1877, the
Butterworth family moved home to Glebeland Road, Ashton-upon-
Mersey in Cheshire, where they were still living at the time of the
1881 census.!2 Butterworth was then 10 years old and a ‘Scholar’,
although where his school was located, has so far eluded discovery.
His 32-year old father was described as ‘Salesman Grey Cloth’ with
the words ‘Cotton Dealer’ added to the record at some stage. A gen-
eral domestic servant was also in residence. Here are clues that the
Butterworth household was, perhaps, no longer typically working
class—a move away from the back-to-back, terraced housing of the
southern Manchester suburbs to a much more desirable residential
area a few miles away in north-west Cheshire. It is also possible that
Joseph Francis Butterworth, although described as a salesman was
by then self-employed.

On Christmas Eve 1884 seven-year old Eleanor Emma died
from diphtheria after a short illness, her father registering the death
on Boxing Day, Friday, 26 December.!3 Thereafter, the coming of
Christmas must have been a sad time for the Butterworth family; the
grieving and mourning surely lasted for many years. Apparently
increasing family affluence caused another move of home. The cen-
sus of 1891 recorded Joseph Francis and Jessie Eleanor Butterworth
and two of the three sons living at Mayfield, 20 Alexandra Road
South, in the parish of Withington, in the Whalley Range district of

|

Fig. 2 Alexande.r Road South.
Image supplied by Tony Cross, Manchester Astronomical Society
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Fig. 3. Italian Villa next to Mayfield Mansions, in background.
Photograph by Tony Cross, Manchester Astronomical Society.

present-day Greater Manchester.!4 The house no longer stands, the
site now being occupied by Mayfield Mansions, a block of flats
erected in the 1930s, but it is clear from the map that the size of the
plot was considerable. The type of house that once stood on it can
be imagined from the house next door, the Italian Villa, which
retains its imposing Victorian exterior. Apart from the prestigious
address, the 1891 census gives further evidence of the apparent
growing affluence of the Butterworth family. Joseph Francis (head
of the family) is now recorded as being an employer — a ‘Grey Cloth
Agent’. The 20-year old Butterworth is a ‘Grey Cloth Salesman’,
his 18-year old brother, Joseph Francis (junior), is a ‘Grey Cloth
Warehouseman’, both are recorded as employees.!5 It is tempting to
think of the sons working for the father, but no evidence has been
found to substantiate this. The household included a 26-year old
‘Nurse Housemaid’ and a 35-year old ‘Cook’, Annie Waterson, born
on the Isle of Man.

The Butterworth family changes
After census day in 1891, the family started to disperse — the start
of a decade of change for Jessie Eleanor. First it was due to
Butterworth himself, who was married on Sunday 29 August 1894,
in St Paul’s the parish church of Withington. His wife, Margaret
Anna Clarke, a spinster one year his senior, was born in the terraced
housing of Lower Broughton, a mainly residential district less than
one mile north-west of Manchester city centre, but was living before
her marriage in Withington. At the time of his marriage, Charles
Butterworth was living less than three miles south of the family
home in Alexandra Road South, at 6 Northen Grove, Didsbury. It
was probably here that the newly-weds set up their first home
together. They were destined to have a long, but childless marriage;
they were together for nearly half a century.

On Sunday 16 August 1896, Joseph Francis
(senior) died from pneumonia.l® He was just 47-
years old.!” Even in a time when adult life-
expectancy was shorter than it is today, the loss
of a husband of 27 years, the head of the family
and principal breadwinner must have dealt an
enormous blow to Jessie Eleanor. Up to this
point, Joseph Francis has been painted as suc-
cessful and prosperous (but not ostentatiously

Fig. 4. Waterloo.
Photograph by the author.
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s0). It therefore comes as a surprise to find that the place of his death
is given as ‘Union Workhouse Withington’.!8 This is mitigated
when we realise that in addition to their statutory task of adminis-
tering the provisions of the Poor Law Amendment Act 1834, by car-
ing for the needy of the community, workhouses cared for the
sick—they were hospitals.!?

Move to Waterloo and the setting up of his first observatory

In 1897 Charles Butterworth acquired a 999-year lease on a proper-
ty named Waterloo in the rural village of Poynton-with-Worth in
north Cheshire, about 7 miles (12km) south-east of his Didsbury
home. Waterloo was a substantial dwelling, converted in the early
1870s from its former role as a pump-house for nearby coal mines.20
Although he was the lease-holder, he did not live there immediate-
ly. We know that on Sunday 31 March 1901, the date of the census,
he was living about half a mile from Waterloo in a house named
Fellerigge. At this time, presumably having sold Mayfield after her
husband’s death, his widowed mother and youngest brother, Harry
Clement, were living (with a domestic servant) in Cheadle Hulme.
His other brother, Joseph Francis was living in Didsbury to where
he had moved after his marriage to Dora Peters a few months pre-
viously, in September 1900.

Butterworth was still at Fellerigge when the 1902 edition of
Kelly’s Directory of Cheshire was published. However, by the time
of the publication of next edition in 1903, he had taken up residence
at Waterloo. The house was described in 1920 as ‘...built of Brick
with Rough-Cast Exterior and Slated Roof, and contains about ten
Rooms with Bathroom and W.C.” The area of the house and ‘Gar-
den and Orchard’, which he rented separately, amounted to 0.700
English acres.?! He also rented separately, some farmland about half
a mile away, at Sprink Farm. At some point after he took up resi-
dence at Waterloo, his mother came to stay, for she died there on
Saturday 13 April 1907, aged 60 years.22

Waterloo is situated on the south-eastern edge of Poynton vil-
lage, on ground that gave him open views to the east, south and
south-west. It is at Waterloo that the story of Butterworth’s serious
observing really begins, for here, in 1910, ‘...he put up a 6-inch
Grubb equatorial refractor...’, with which he made the vast majori-
ty of over 106,000 visual estimates of the magnitudes of variable
stars.23 He was now 40 years of age, married with no children, and
it may be assumed with the means (perhaps inherited from his late
mother) and space at his disposal to indulge himself in his hobby.

His astronomy can be considered as comprising two distinct
phases. The first was in the period before he acquired the Grubb
equatorial in 1910; the second, from then until 1941, when he
stopped making formal observations.

Butterworth’s astronomy before 1910

Both F. J. Sellers, president of the BAA in 1941 when Butterworth
was given the Goodacre Medal and Gift of the BAA and W. M.
Lindley, his Royal Astronomical Society obituarist, describe cir-
cumstances that place his interest in astronomy as starting before he
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was 16 years old.24. 25 He is said by both to have been a foundation
member (membre fondateur) of the Société Astronomique de
France, which was formed in January 1887 by Nicolas Camille
Flammarion (1842-1925).

This begs the question: How did a boy who had just left school,
or was about to do so have the contacts and language skills neces-
sary to do this? We don’t know where he was educated, but circum-
stantial evidence suggests that he and his siblings may have had pri-
vate tuition. In the absence of evidence, conjecture may be allowed
limited liberty. It may be relevant to our question that his family
home, Mayfield was adjacent to St. Bede’s College, a Roman
Catholic school that had moved into the premises of the former
Manchester Aquarium in 1877. Next door to the College was St.
Gertrude’s (Roman Catholic) Convent, which numbered amongst
the sisters several of French nationality (see Fig. 7).
The order to which the nuns belonged was not closed;
that is, the nuns were not confined to the convent but
were able to undertake suitable duties outside its walls.
It is possible that through one or other, or both of these
neighbours, Charles Butterworth was introduced to
astronomy and to French connections.26

The BAA’s Variable Star Section was founded in
1891 and until 1910 had 10-15 members, but until 1900
was chiefly concerned with a search for novae and new
variables. It was apparently only after 1900 that a pro-
gramme was organised to observe about 35 long period
and interesting irregular variables. Perhaps
Butterworth’s early interest in the French society had
been complemented by his own interests evolving
beyond those early ones of the BAA section before 1900.

However his interest came about, it is axiomatic
that to progress in competence and knowledge, an ama-
teur astronomer in Victorian times, as now, needed
guidance, training and mentoring. In 1887 and before,
Butterworth’s choice of colleagues and his access to
astronomical information and equipment, was some-
what limited. The Liverpool Astronomical Society
(LAS) had been formed in 1881 and by 1890 had a
membership from a very wide geographical range, not only in the
north-west but as far afield as the Isle of Man and South America.
Its success was in fact its temporary undoing, when financial diffi-
culties forced the society into an hiatus during 1890, a void filled
almost immediately by the formation of the British Astronomical
Association in that same year. Two years later in 1892, the BAA
encouraged the formation of the North West Branch of the society
in Manchester, but there is no record that Butterworth joined at that
time. However, he may have established communications with other
members of the LAS living in the Manchester area from which his
skill in variable star observation may have been acquired.2’

Observations after 1910

The scarcity of information about Butterworth was mentioned in the
opening paragraphs of this paper. The author is aware of no autobi-
ographical material. Furthermore, only the two items mentioned in
Notes 3 and 4 contain biographical material whose audit trail,
though implicit, can be taken as reliable. However, a third source
originating from the [’Association Fran¢aise d’Observateurs d’E-
toiles Variables, which he joined in 1923, contains plausible content
that we shall utilise, despite the source unidentified. He was a very
active member of the Association, contributing 30,000 observations
beyond the stars within the prescribed programme of the BAA
Variable Star Section. For this he was awarded in 1927 the Abbott
Silver Medal from the University of Lyons and in the following year
the Palmes d’officier de I’Academmie by the President of France.28
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In 1936, I’Association published an article about him and three
other recipients of the Abbot Silver Medal. Part of it reads:

‘We have been able to collect some information about
the scientific activity of the individuals concerned, but
in Butterworth’s case there were problems because of
his extreme reluctance to speak about himself, or to let
others do so. Chronic insomnia from his youth onwards
led Butterworth to carry out astronomical observations
during night-time cycle rides, beginning with meteors.
This led him to observe variable stars, enabled by his
favourable situation 26 km from Manchester and 130 m
above sea level...His only regret was that he didn’t start
20 years earlier.’

Fig. 5. Butterworth—Stonyhurst July 1921.
Image supplied by Kevin Kilburn, from Manchester Astronomical Society
archives.

The inference we draw is that it was at Poynton, perhaps when
he was still living at Fellerigge that his serious interest in astrono-
my and variable stars in particular, began. The earliest Butterworth
observation in the database of the Variable Star Section of the BAA
is of R Aquilae on 16 June 1911. Having established his home at
Waterloo, Butterworth set up a 6-inch Grubb refractor in a small
observatory. He says that he chose the eyepieces with care to match
the optics of the instrument and to minimise chromatic aberration.
With the instrument, later augmented at times by 10%-inch and 15-
inch Newtonian reflectors, he made what was for the time, the
longest and most continuous series of magnitude estimates of vari-
able stars of any observer.

Although Butterworth was an unassuming man and we can
only glean limited details of his private life, as a prolific observer of
variable stars, he was a regular contributor to the astronomical soci-
eties of which he was a member. Much of what we know is taken
from his obituary in the Monthly Notices of the Royal Astronomical
Society, to which he had been elected a Fellow on 13 December in
1918. His other affiliations to United Kingdom societies included
the British Astronomical Association, in which he was a member of
the Variable Star Section and the Spectroscopic Section and the
Manchester Astronomical Society. While it is not known when he
first submitted observations to the BAA, it is clear that after 1910
he was active, and also attended meetings of the Manchester
Astronomical Society (MAS). By 1914 his technical ability is evi-
dent from papers submitted to the BAA from 1913 to 1920.
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At the Manchester Astronomical Society he would have met
Rev. A.L. Cortie, S. J., F.R.A.S., MAS President and one of the most
respected authorities on stellar spectra. At the opening meeting of
the 1914 session, 7 October 1913, Butterworth exhibited some pho-
tographs of the spectra of Delavan’s Comet and a comparison star,
taken with a lens of 25.8mm diameter in conjunction with a mirror
of size 26mm and focal length of 650mm, the flint glass prism hav-
ing an angle of 21°.29 On 4 March 1914, he exhibited a number of
spectrograms of Mira (o Ceti) and B Aurigae.30 At the Thirteenth
AGM of the MAS, on 1 November 1916 Butterworth drew attention
to the magnitude of Mira as being 4.5 and remarked that on 18
October, with a two hours exposure, no Hydrogen-f3 line was visi-
ble in the spectrum. He also exhibited a light curve of SS Cygni
made during the previous two years and called for observations to
be made by more observers.3! His later spectrograms were taken
with a 6%-inch prismatic camera, his work being described in his
lecture, ‘Nova Aquilae’, which he gave to MAS on 2 October 1918.
The instrument he then used, was a prismatic chamber whose aper-
ture and focal length were respectively 6!/3 and 42%:-inches; the
prism had an angle of 21°, thus allowing the recording of spectra
from Hydrogen-a to H without inclining the plate. A summary of
the information obtained by these spectrograms was published in
the Journal of the Manchester Astronomical Society, 1917-20, pp.
32-3, with two plates as its frontispiece showing a reproduction of
the negatives.

Butterworth was one of those rare variable star observers who
had the opportunity to measure his own vision as regards spectral
sensitivity. During 1911, with three experienced spectroscopists, he
examined the rays of the solar spectrum in a Rowland system (grat-
ing) spectroscope and found that he was more than usually sensitive
towards the violet end of the spectrum. This may explain a notably
consistent personal equation seen in his variable estimates. His
observations of Long Period and Irregular Variables communicated
to the Variable Star Section of the BAA between 1911 and 1941
amounted to just less than 80,000. This series is equally noteworthy
for the uniformly high proportion of early morning observations,
perhaps driven by his chronic insomnia, when most amateur
observers find it difficult to be active owing to work commitments
the next day. As a result, Butterworth was able to achieve in his
observations, made with the same instrument, a higher consistency
and continuity in method than most.

In 1927, aged 57, Charles Butterworth retired to Port St. Mary,
Isle of Man, buying Beach Villa (now Balla Maria) for £900 and
later described ‘as a beautifully situated, commodious detached res-
idence fronting Main Street and with views over Port St.Mary
Bay’.32. 33 He built a wooden observatory for the 6-inch Grubb
refractor and resumed his variable star observations. The reflecting
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telescopes were not used again after his retirement and were sold.
For the remaining twenty years of his life, he apparently lived com-
fortably on the proceeds of his career in the Lancashire textile
industry. Astronomy was not his only interest, he was a keen cellist
and pianist and spent a great deal of time on chamber music, espe-
cially string quartets, having acquired a very fine set of old Italian
instruments to ensure balanced tone in the ensemble. In an amusing
anecdote related by Simon Butterworth, his great-nephew, on the
outbreak of World War II Charles Butterworth took his Steinway
piano out into his garden along with his German music and burned
the lot.34 ‘It fell to my father to explain to Uncle Charles that
Steinways were not made in Germany but in the USA!” Ornithology,
botany and geology also interested him as did his yacht and the
growing of roses.3>

Yet in comparison with this apparently idyllic lifestyle, the last
few years of Charles Butterworth’s personal life were quite extraor-
dinary for a man who had lived privately during his most productive
time as a variable star observer and held such ideals against
Germany. On Friday 14 March 1941, his wife Margaret Anna died
from heart failure, after suffering a cerebral haemorrhage. At about
the same time he stopped observing. Eleven months later, aged 71,
he married a German woman, over thirty years his junior, who had
been interred at the women’s camp at Rushen. Scandal ensued as
Erica Fruhling had been released from the camp under a Home
Office order and had nursed Margaret until her death. Butterworth
had attempted to get permission for Erica to become his housekeep-
er, but was unsuccessful because the village was a protected area.3¢:
37 In June 1941, Erica went to live in England, and there married
Charles on 12 February 1942 at Brentford, Middlesex.33:39 The cou-
ple returned to the Isle of Man, but Erica was barred entrance into
Port St. Mary under the orders of the chief constable, as it was still
a protected area. The newly-weds initially decamped to a hotel in
Douglas and, until they could return to Beach Villa , from 4 March
1942 took up lodgings with a friend, Mr. Harry Corrin at his home,
Avondale, at Colby a small village a couple of miles from Port St.
Mary.40

Charles Butterworth, now an elderly man, was very upset about
the affair and declined to say anything more about it except that his
health had suffered. He died 22 September 1946. Erica sold Beach
Villa for £3000 in 1950 and moved to Morcombelake in Dorset.4!
She died in 1981 having not remarried.*? According to her wishes
she was cremated.

Conclusion

During 30 years of observing Charles Frederick Butterworth made
on average of more than ten magnitude estimates a night, a remark-
able achievement and one which put him in the fore-front of English
variable star observers with a total of 106,000 magnitude estimates
submitted between about 1911 and 1941. He was the first British
observer to exceed 100,000 observations, and in 2008 only one
other has exceeded his achievement. On his retirement as the most
prolific variable star observer, in 1941 he was awarded the Walter
Goodacre Medal and Gift of the British Astronomical Association.
In 2006, John Toone of the Variable Star Section of the British
Astronomical Association proposed the creation of a special, occa-
sional award, the Butterworth Award, for outstanding service in the
field of variable star astronomy. It was first awarded to Dr. Arne
Henden, the director of the American Association of Variable Star
Observers (AAVSO) during his visit to the United Kingdom that
year. The second recipient was Gary Poyner on 12 April 2008 in
recognition of becoming the first European to accrue 200,000 visu-
al observations of variable stars.43, 44

Fig. 6. Beach Villa as it is today and inset showing observatory.
Photograph by author.
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Fig. 7. Erica Butterworth.
Photograph supplied by the author.
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With a view to encouraging the observing of variable stars at the Lyon
Observatory, one of the members of the French Association of
Variable Star Observers, M.W.N. Abbott, generously provided a gift
of Fr.1000 in 1926 for the establishment of a prize. The interest from
this sum would enable a silver medal to be given to a deserving and
diligent observer whose observations would constitute a complete and
permanent record.

Manchester Astronomical Society Journal of the Session 1914-1915.
MAS Journal of the Session 1913-1914.

MAS Journal for the Session 1916-1917.

Thus implying that his income and likely inheritance to that date was
sufficient to allow retirement and the continuation of his observations
in the manner he had enjoyed at Poynton.

Gary Kewin in the article, ‘Charles Butterworth... man who had

106,000 stars in his eyes’, Manx Independent [newspaper], Friday 14
September, 2007.
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Personal communication to the author.

Lindley, W. M., ‘Charles Frederick Butterworth’ Monthly Notices of
the Royal Astronomical Society, 107, 1 (1947), pp. 40-41.

Erica Johanna Henriette Fruhling, b.16 December 1902 at Gr.
Fluttbeck [?], Germany arrived at Dover on June 10 1937; UK
Registration Card 622179 dated June 11 1937. She is described as a
cook. This document suggests that she was only allowed to stay in the
UK for 12 months but she may have been joining relatives already set-
tled in Middlesex, possibly to escape Nazi extremes in Germany.

In 1939 she was working for him looking after his wife who was
dying. He tried to adopt her to help her avoid returning to Germany,
which she did not want to do. Upon his wife’s death he probably dis-
covered that if he married her the authorities would not be able to
deport her. Personal Communication from Simon Butterworth to the
author.

Interred at Rusden December 19 1939 as an enemy alien, ‘until further
orders’, Erica was initially released to live in the Isle of Man on 30
May 1940 and again released 19 June 1941 to reside at 7 Charlbury
Grove, Ealing, London W5. Ref: Release document date stamped 19
June 1941.

The witnesses to the wedding were Erica’s sister, L.B.H. [Louise
Beate Hermane] Cockshutt and Joseph Cockshutt, presumably Erica’s
brother-in-law.

Letter dated 4 March 1942 from Inspector J. G. Kneal [?], Castletown,
to Major J. W. Young O.B.E. Chief Constable of I.O.M.

Advertised for sale with vacant possession by public auction in the,
Isle Of Man Examiner, 6 January 1950, p. 8

According to her Will, Erica left most of her estate to her sister
Hildegarde Cornelia Brann of Kingston-on-Thames, with proceeds
from the sale of her house being equally shared between her sister
Louise Cockshutt and Clive Butterworth, Charles Butterworth’s
nephew.

As of 2008 the only observers to have accomplished this amazing feat
of over 100,000 variable star brightness estimates include Albert Jones
with over 500,000 and still observing; Danie Overbeek with around
285,000 and Wayne Lowder who made some 209,000 observations.
From Britain only two other observers have achieved 100,000, John
Toone with 128,000 observations and still counting and, of course,
Charles Butterworth who made some 106,000 measurements and was
the first to achieve the goal.

‘Out of London Meeting, 2008 12 April held at New Hall, University
of Cambridge, jointly with the meeting of the BAA Variable Star
Section and the American Association of Variable Star Observers’,
Journal of the British Astronomical Association, 119, 2 (2009), 96-99,
p- 99.
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Warren De La Rue— Pioneer astronomical photographer
David Le Conte

Past President, La Société Guernesiaise

Warren De La Rue (1815-1889) was the quintessential Victorian wealthy amateur astronomer, operating at the
centre of the astronomical scene in England in the third quarter of the nineteenth century. He stands pre-eminent
in that country and period in the development and application of astro-photography. His achievements include
improvements to the figuring of mirrors, the construction of a superb equatorial reflector and photoheliograph,
detailed observations of the Sun, Moon and planets, photography of the Moon and of solar prominences, an
extended series of photographic observations of the Sun over a solar cycle, and support for others engaged in the
science of astronomy. He achieved all this while making innovations to mechanical systems, carrying out chemi-

cal and electrical research, and running a major company.

Fig. 1. Warren De La Rue.
Portrait by Maull & Polyblank. Courtesy of National Portrait
Gallery.

Introduction

The January 2008 issue of The Antiquarian Astronomer contained a
paper by the present author on the observations of the total solar
eclipses of 1860 and 1870 by Warren De La Rue (1815-1889) and
Paul Jacob Naftel (1817-1891),! respectively, both born in the
Channel Island of Guernsey.2 This paper deals in more detail with
De La Rue’s life generally, and his astronomical achievements in
particular. He was a foremost pioneer in the application of the new
art of photography to the science of astronomy, a researcher in
chemistry, electricity and printing processes, and an outstanding
Victorian businessman. James Nasmyth referred to him as the
“father of celestial photography’.3 Agnes Clerke, the chronicler of
nineteenth century astronomy, stated: ‘To Mr Warren De La Rue
belongs the honour of having obtained the earliest results of sub-
stantial value’.4

Family
Warren De La Rue was the eldest son of Thomas, founder of the De
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La Rue printing company. He was born in St Peter Port, Guernsey,
in the Channel Islands, on 18 January 1815.5 Being the son of a
famous father implies a privileged head-start, but the circumstances
of his birth were far from privileged. It would be several years
before Thomas founded the business which still bears his name as a
multinational company, and many more years before it became a
successful one, and then only with the able assistance of his first-
born son, Warren.

Indeed, Warren’s grandfather, Eleazar, an unsuccessful farmer,
had, twelve years previously, moved from the Guernsey countryside
into the town of St Peter Port in a vain attempt to improve his lot.
He fell considerably into debt, and it was left for Thomas to find his
own way in life. By the time of Warren’s birth, Thomas, then almost
22 years old, had established his own small printing business in the
island, publishing the Mirroir Politique, following a short-lived
venture in publishing the Publiciste with Thomas Greenslade, a rel-
ative of his Devonshire bride, Jane Warren (after whose family,
Warren De La Rue was named). This new venture was financially
supported by another relative, his brother-in-law, Jean Champion.
But that too was short-lived, and in 1816, his father having died,
Thomas moved his young family to Devon, and thence to London,
leaving behind a number of debts.6 7

Hence before his second birthday, Warren had left Guernsey for
good. Throughout his life, however, he kept in contact with the
island of his birth, visiting it at least once, having relations with
whom he kept in touch, property interests, and, indeed, a Guernsey-
born wife.8

In Guernsey Thomas had appeared to be more interested in
improving the printing process and the paper quality than in editing
newspapers. By 1819 he had established himself in Finsbury as a
manufacturer of straw hats. This was not such a radical departure
from printing as might first appear, as Thomas became interested in
the use of straw in the manufacture of paper, and in paper bonnets.
He experimented with the use of talc to make paper brighter, and
with colour printing, and by 1830 had set up business as a manufac-
turer of playing cards. His subsequent development of uniformly
patterned backs for the cards, so that marks caused by handling
them did not give players an indication of the card face, led eventu-
ally to security printing of stamps and then bank notes. Security
printing is still a major business of the Company.

The early years

Warren grew up in this background of investigation, experimenta-
tion and implementation. Through his printing interests, Thomas
undoubtedly had contacts with France, and he sent the 15-year-old
Warren to be educated in Paris, at the Collége Ste Barbé, where,
unlike English public schools the emphasis was on science.ix
Warren appears to have appreciated this, writing to his father: ‘I per-
ceive now that the French education is much superior to the
English’. He appears to have shown intelligence, coped well with

Issue 5: February 2011



French, Mathematics and Drawing, demonstrated more maturity
than other children of his age, showed stable behaviour and a good
character, was sensitive, honest with his teachers, and kind to his
friends, but may have been too light-hearted outside the class-
room. !0

His French education, however, was cut short by the unrest of
the July Revolution of 1830 and the abdication of Charles X, and he
was brought back to London to enter his father’s firm.

Business abilities and character
No doubt Thomas’s motives in providing such a good education for
his son were not entirely altruistic; he could undoubtedly see the
benefits for the family business. It was a good investment, for in the
subsequent years, scientifically-minded, multi-lingual Warren
developed new processes which established the printing quality of
the firm as second to none. As partner from 1839 to 1858, senior
partner to 1869, and company Chairman from 1872 to 1880, he pro-
moted the Company’s interests internationally. Indeed, he can be
credited with the majority of the firm’s success during this period.
Warren had a profound knowledge of the scientific background
to the printing process, and pioneered in the development of print-
ing surfaces and inks, all of which expertise was applied to the ben-
efit of De La Rue Press. To this day the Company retains in its
archives a ‘bible’ in which he recorded his undoubtedly secret
recipes for colourings.!! He also had an outstanding business sense,
as demonstrated by the huge advances made by the firm during his
leadership, and the development of international markets all over
the world. These were not easy times, and it took an astute man to
steer the Company through a difficult course. He was clearly a ‘for-
midable character’, a hands-on leader, being the ‘brains’ of the busi-
ness, involved directly in the engraving processes (he held the title
of Engraver to the Board of Inland Revenue), voluminous corre-
spondence, much foreign travel, and international negotiations, at a
time when the firm had huge contracts for printing stamps, not only
for the British Government, but also for India, Italy, Belgium,
Australia, New Zealand, and Africa.!2 ‘The points which really mat-
tered were the scientific knowledge which was the very being of the
De La Rues: the quality of the personal supervision ... and finally
the advantage that any firm who had devoted its mind to one high-
ly specialised branch of printing, and could point to efficient serv-
ice as well as results, must have over its rivals.’13

N e - ===
Fig. 2. Thomas De La Rue and Company building at Bunhill
Row, London, 1856.
Easton, John., The De La Rue History of British & Foreign
Postage Stamps, 1855 to 1901 (London: Faber, 1958), p. xxii.

= as - X O T - R e

The death of his father, in 1866, was followed soon after by
what must have been an even greater loss, the death of his younger
brother and business administrator, William, in 1870, putting even
greater strain on Warren’s energies.
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An undoubted advantage was afforded by Warren’s character.
Time and again, he appears as a sympathetic person, with a good
sense of humour, a caring attitude towards the workforce, an eye for
opportunity, and a meticulous attention to detail. He is recorded as
being ‘a man of order and energy, on cordial terms with everyone’.!4
‘Warren ... appears as a genial person with a strong sense of
humour, howbeit exceedingly shrewd’.!> His business correspon-
dence dispels ‘once and for all the idea that those in charge of the
Bunhill Row factory had little but brains and cold blooded efficien-
cy to commend them. Warren appears as a genial companion, clear-
ly the ‘boss’, but combining humour with shrewdness — the kind of
man who would meet trifling disaster with a chuckle rather than an
oath’.16 In giving advice to his brother over some particularly diffi-
cult negotiations in Italy, he said: ‘Don’t shut the door quite close
against the foe; it may stop our chance of bleeding him’.17

His RAS Obituary records ‘the wisdom and good sense of his
counsel, his generous and disinterested devotion, and the charm and
geniality of his manner’.18 He used his increasing wealth to good
effect, not only in the creation of innovative astronomical instru-
mentation, but in such personal gestures as providing RAS Fellows
with copies of his astronomical drawings and photographs,!® and
financially supporting astronomical endeavours by others. ‘He was
always ready to assist important astronomical work with his purse
and his influence’.20 ‘He was a man invaluable for his intelligence,
for his persevering energy, for his promptness of resource, and for a
generosity, princely, but discriminating’.2!

It is astonishing that with all the business activity necessary to
a rapidly growing, successful firm, Warren found time to extend his
scientific researches into the field of astronomy. Having embarked
on this course, however, he embraced it, as with everything in his
life, with dedication. The President of the RAS, in presenting him
with the Society’s Gold Medal in 1862, said: ‘... for many years Mr.
De La Rue has devoted the energies of his mind, a large expendi-
ture, and such leisure as he could abstract from the complicated
cares of an extensive and well-known commercial concern, to the
earnest cultivation and systematic pursuit of practical Astronomy’.22

Marriage
There are few clues as to how Warren came to marry a young
Guernsey-born lady, Georgiana Bowles, in London in 1840. He was
just 25; she was 20. I have found no evidence that he revisited
Guernsey after leaving it in 1816. She was the daughter of Thomas
Bowles, who was from London, and his wife, Guernsey-born
Marie-Marthe Bardel. There is evidence for a family relationship
between the Bowles and the Greenslades, so that provides a possi-
ble explanation for a meeting between Warren and Georgiana.23
Georgiana, nicknamed Georgie, was to present Warren with a
girl and four boys. She may well have assisted Warren in his photo-
graphic endeavours.24 She lived to be 98, having survived her hus-
band by 29 years, and is buried in the same grave as Warren, in
Kensal Green, London.

Early researches

De La Rue embarked on scientific researches at an early age,
demonstrating an eclectic approach, but focusing primarily on elec-
tricity and chemistry. His first papers, on the subject of the Daniell
Battery, were published in 1837, when he was 22.25 He was a
founder member of the Chemical Society (1841).26 With Charles
Button, a wealthy chemist whose financial support had saved
Thomas De La Rue’s company during difficult times in 1837-827, he
published A Series of Tables of the elementary and compound bod-
ies systematically arranged, in the form of labels.?3 His chemical
expertise was undoubtedly material in helping the Company at this
time, and probably led to his being made a partner in 1839. He pub-
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lished a number of papers on chemistry in the 1840s, especially on
cochineal, showed a passing interest in entomology, and briefly dab-
bled in microscopy.2? When the College of Chemistry was estab-
lished in 1845, he studied under its Director, August Wilhelm
Hofmann,3% and in the 1850s assisted Michael Faraday with studies
on the optical properties of gold film.3!

He showed a particular aptitude for invention, again especially
that related to his father’s printing business. He was granted no less
than 14 patents between 1844 and 1866, mostly for mechanical
devices.32

First steps in astronomy
It was, indirectly, his chemical pursuits and his father’s firm which
were responsible for the kindling of De La Rue’s interest in astron-
omy. A major influence in the Company’s improved fortunes had
been the development of a white lead coating for playing cards, for
which his father had been granted a patent. De La Rue engaged
James Nasmyth, the engineer, astronomer and inventor of the steam
hammer, to work on a new process for making the pigment, and he
visited Nasmyth in 1840 to discuss this work. During his visit
Nasmyth was casting a thirteen-inch mirror of speculum metal by a
process of his own.33 Reportedly, Nasmyth was also using another
speculum to project an image of the Sun, and De La Rue pointed out
what he assumed were defects in the mirror, but which were actual-
ly sunspots.3* De La Rue became curious, and commissioned
Nasmyth to cast a similar speculum for him, which he then ground
and polished with a machine based on William Lassell’s, but with
improvements which he, De La Rue, had devised. He gave the
speculum a rotating motion independent of the sliding plate, and
cranked the polisher on its axis, so that it also had a rotating
motion.35

With this mirror De La Rue created a superb 13-inch reflecting
telescope,3¢ with a focal length of 10 feet. Later in life, he was to
acknowledge his debt to Nasmyth in sending him one of his astro-
nomical photographs: ‘No one has so great a claim on the fruit of
my labours; for you inoculated me with the love of star-gazing’.37

He set up the telescope at his home in Canonbury, and proceed-
ed to develop observing techniques with the meticulousness charac-
teristic of all his work. He soon gained a reputation as an excellent
and accurate observer. He was elected a Fellow of the Royal
Astronomical Society in 1851, and in 1852 he commenced a long
series of astronomical publications with a drawing of Saturn in the
Monthly Notices.38 There followed papers on detailed observations
of Mars, Saturn and Jupiter, with particular emphasis on micromet-
ric measurements of their diameters, and timings of occultations.
The Monthly Notices contain numerous references to his generosity
in making copies of his engravings, some of them coloured, for
Fellows of the Society. These were, no doubt, the beneficial result
of his ready access to printing facilities.

Browmds of Are
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Fig. 3. Warren De La Rue’s drawing of Saturn, 1852.
MNRAS, 13, 1, (1852), p. 31.
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His meticulous approach to observation is recorded in a lengthy
letter to Sir John Herschel, which describes how it was his practice
to observe Saturn over a long period of time, and take micrometri-
cal measurements before making a final drawing in colour, and even
then comparing the tints over and over again. Furthermore, ‘I
always etch the outline of the planet and all its details myself on the
steel plate, as I do not find any of the engravers sufficiently skilful
or rather I ought to say careful to undertake it.” Even so, “I have
been so long accustomed to doubt the results of my own observa-
tions, and even to delay their publication for an unreasonably long
period, notwithstanding the risk of being forestalled, that I am nei-
ther surprised nor hurt when others do not immediately adopt them
as correct’.39

First attempts at astronomical photography

In 1850 Warren was elected a Fellow of the Royal Society on the
basis of his chemical researches.40 The following year he his father
Thomas were very much involved in the organisation of the Great
Exhibition at Crystal Palace, sitting on several of the committees
and acting as Jurors. De La Rue and Company had a stand at the
Exhibition, the centrepiece of which was an envelope-making
machine, capable of producing no less than 2,700 envelopes an
hour.4! The machine had been invented by Warren De La Rue and
Edwin Hill, the brother of Rowland Hill, the postal reformer, and
proved significant to the fortunes of the Company because of the
advent, a decade earlier, of the penny post and the consequent
demand for envelopes. Previously letters had been simply folded
and sealed, and charged by the number of sheets.

g 2 - s
Fig. 4 The De La Rue stand at the Great Exhibition, with the
envelope-making machine.

Colour lithograph print published by Lloyd Brothers & Co.,
London, 1851 (Victoria and Albert Museum, 19538:7).

At the Great Exhibition was a large photographic display, and
it was there that Warren saw a daguerreotype print of the Moon,
taken with the 15-inch equatorial refracting telescope at Harvard
College Observatory.#2 Although the daguerreotype process had
been in existence for a dozen years, this was the best-defined astro-
nomical image so far obtained. It stimulated the development of
astronomical photography, and inspired Warren De La Rue to apply
the newly-invented wet collodion process to the art.

Compared with later photographic processes, the wet collodion
process, introduced in 1851 by Frederick Scott Archer, seems
extremely cumbersome.#? It involved adding cadmium iodide to a
solution of cellulose nitrate (collodion), coating a glass plate with
this mixture, sensitising it with silver nitrate in a darkroom, and then
exposing the plate while still wet. After exposure the plate had to be
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developed with pyrogallic acid, and fixed with a strong solution of
sodium hyposulphite before the collodion dried, then washed, dried
and varnished. So it was necessary that photographers carry a dark-
room around with them.

Nevertheless, the wet collodion process had considerable
advantages over the daguerreotype. It was more sensitive, so expo-
sures could be much shorter, and it enabled reproductions on paper
to be made of the image on the glass plate. It produced highly
detailed photographs, and was the most popular method of photog-
raphy until the dry-plate method was invented some 30 years later.
Warren was the first person to use the wet collodion process for
celestial photography, and it was this process which he used
throughout his astronomical career.

The long exposures needed for daguerreotypes necessitated the
telescope to be driven accurately to counteract the rotation of the
Earth. By contrast, De La Rue, using the wet collodion process, was
able in 1852 to produce his first successful photographs of the Moon
with exposures of just a few seconds, driving the telescope by
hand.#4 This, however, required an assistant ‘and it was not easy to
find a friend always disposed to wait up for hours, night after night,
probably without obtaining any result’.#5 According to Norman
Lockyer: ‘He soon found that he was working against nature ? that
nature refused to be wooed in this way, the moon in quite a decided
manner declined to be photographed’.4¢ He developed a sliding
plate-holder, and, by viewing the image through the collodion film,
was able to keep the telescope guided on the Moon. But the contin-
ued need for an assistant made him discontinue further photograph-
ic experiments for a while.

De La Rue diaries

There appears to have been considerable overlap between De La
Rue’s scientific and business interests. He undoubtedly made good
use of the Company’s engineering workshops, produced prints of
his photographs for distribution to fellow astronomers, and made a
number of business trips to the continent, during which he took the
opportunity of visiting observatories and consulting with col-
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leagues. Of interest is the annual publication by De La Rue &
Company of diaries, edited by astronomers, and containing much
astronomical information and reproductions of sketches by De La
Rue and others.

For example, De La Rue’s improved indelible Diary and
Memorandum Book for 1859, edited by Norman Pogson, Assistant
Observer of the Radcliffe Observatory, Oxford, contains not only
Moon phases and sunrise and sunset times, but also: solar and lunar
eclipses, occultations, eclipses of Jupiter’s satellites, times of the
Sun’s southings, planetary risings, settings and transits, the differ-
ence between local and Greenwich time for a number of places, an
explanation of astronomical terms, planetary phenomena, a detailed
description of Saturn, and his sketch of the planet. The diary for
1861, also edited by Pogson (by then Director of the Hartwell
Observatory, Aylesbury), included two of his sketches of Mars. In
1869 an article by Warren De La Rue about the Orion Nebula was
included, illustrated with a sketch of the nebula as seen through
Lord Rosse’s telescope. That for 1871, edited by William Godward
(Nautical Almanac Office) and Edward Thelwall (Trinity College,
Cambridge), included sketches of solar prominences.*’

The scientific journal Nature was moved to say, with respect to
the De La Rue pocket and desk diaries for 1882:

If possible all these are more beautiful examples of the
printer’s art than those produced in past years, and espe-
cially interesting from Nature s point of view, at all events
is the fact that the amount of scientific facts packed into
the closely-printed page is greater than ever. The mechan-
ical equivalent of heat, the present magnetic elements, the
mean distance of the sun, and such like data, are all to be
found in their proper place, while the astronomical por-
tion is so full that the amateur astronomer will be spared
many references to his Nautical Almanac.*3

Mounting of Huygens’ object-glass

By 1854 De La Rue’s reputation in the fields of mechanics, optics,
and astronomy was well-enough established that the Council of the
Royal Society asked him to superintend the remounting of an objec-
tive lens which had been made by Christiaan Huygens (1629-95),
and presented to the Society by Sir Isaac Newton. Huygens had pio-
neered the development and use of aerial telescopes, that is tubeless
instruments with extreme focal-length object-glasses mounted in
short tubes held by cables, the image being observed with a hand-
held eyepiece, the observer being guided to the position of the
objective by a ‘bull’s-eye lantern’. The Society’s purpose in re-cre-
ating Huygens’s telescope with his own object-glass was to resolve
a theory proposed by Otto Struve that the rings of Saturn might be
collapsing towards the planet, and that the change which had taken
place since Huygens’ observations two centuries earlier was meas-
urable.® The rings were to appear at their extreme open position in
1855—the best alignment for this purpose for 15 years, and the
opportunity was to be taken to make the observations and measure-
ments.

In a detailed report for the Council De La Rue said that he had
examined four object-glasses at the Kew Observatory,5° of which at
least two (focal lengths 122 feet and 170 feet) had been made and/or
used by Huygens. He prepared proposals for the remounting of the
122-foot one, first examining whether it was possible to use the
Kew Gardens Pagoda for its support, then using a pole, and con-
cluded that the only practical method was to build a 120-foot tower
in the form of a pyramid, on land adjacent to the Kew Observatory.
He proposed a modern improvement on the guiding light: a plat-
inum wire ignited by a voltaic battery. He had a model of the con-
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struction made
(by De La Rue
Company engi-
neers) and, hav-
ing an initial
grant from the
Society of £500,
went so far as to
rent the area of
land needed,
fencing it off
from cattle,
engaging an
architect, and
obtaining two
estimates.>! The
estimated total
cost was over
£900 (£70,000 at
today’s values).

Having put forward his technical solution, De La Rue refrained
from actually advocating the erection of the telescope, ‘and more
especially according to the plan that I have ventured to propose, as
I wish to be considered merely as a willing agent to do that which I
have been requested to do, in the manner seeming best to my hum-
ble judgment’.52

In the event, the object-glass selected for the project was the
170-foot one. It exists in the scientific instrument collection of the
Royal Society, and is inscribed with Huygens’, Newton’s and De La
Rue’s names. It is not clear, however, whether the observations were
actually carried out successfully, as no report on them has been
identified. The inscription on its mount, however, which includes
the date 1856, implies that it was in fact used.

Fig. 6. Huygens’ 170-foot focal length
object glass. Royal Society MO/1/1/3 and No
23 of I/010. The object glass appears to have

a diameter of about 10 inches.

The Royal Society Philosophical Club

In 1855, the same year of his report on the Huygens object-glass, De
La Rue suffered an embarrassment involving the Royal Society
Philosophical Club. The Club had been founded in April 1847, its
stated purpose being to promote the Society’s scientific objectives,
to facilitate what we would today call networking amongst active
Fellows, to increase attendance at meetings, and to encourage the
contribution and discussion of papers. It was limited to 47 members
who had to have published a scientific paper, and appears to have
been something of an inner circle within the Society.

The Club had a curious set of rules. Meetings, which appear to
have included a dinner, were held monthly from October to June,
including the Anniversary Meeting held in April each year, at which
new members were elected. They started at 5.00 pm ‘precisely’, and
finished at 8.15 pm, members then being expected to attend the
Society meeting which started at 8.30 pm ‘unless unavoidably pre-
vented’. Members chaired meetings in turn, in alphabetical order.
There was a Committee of six members, and candidates for mem-
bership had to be proposed by three members who were not
Committee members. The names of candidates thus proposed wait-
ed their turn for up to five years, and were dealt with in order of the
date of their nomination. However, if the number of candidates
exceeded the number of vacancies the Committee put forward the
names of those (already proposed) candidates which they consid-
ered the most eligible. Those candidates recommended by the
Committee had priority of ballot. At least 15 members had to be
present at the election. Voting was carried out by secret ballot, a bal-
lot box with black and white balls being used (or a box with parti-
tions for ‘yes’ and ‘no’ into which balls could be dropped; such a
box still exists in the Royal Society archives). The rules stated ‘one
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black ball in three to exclude’. In other words, for a candidate to
succeed two-thirds of those present had to vote in his favour.

wit'y
ity : o Y
Fig. 7. Royal Society ballot box.
Royal Society archives, photograph by author.

De La Rue had been elected a Fellow of the Royal Society on
6 June 1850, and in due course was nominated as a candidate for
membership of the Philosophical Club. At the Anniversary Meeting
held in April 1855 there were six vacancies and six candidates,
including De La Rue, who was by then a member of the Council.
However, there being only 14 members present the election was
postponed to the meeting held on 10 May. At that meeting 18 mem-
bers were present,>3 and the election proceeded. One candidate suc-
ceeded without a vote, having previously been a member, but hav-
ing been abroad for a while. Of the other five candidates four were
successful, but De La Rue failed to be elected; at least six members
must have voted against him. It appears from a perusal of the Club
Minutes that he may have been the only candidate not to be elected
in the history of the Club.

The reasons for his non-election are not recorded. It might per-
haps have reflected a prejudice of some members to a perception of
‘trade’. A clue may be found in a letter by Charles Darwin, who had
been elected to the Club the previous year, but who was not present
at the meeting of May 1855. He wrote: ‘I am glad to hear of the
elections for the Club, but very sorry about De la Rue: he does not
appear like a gentleman, but all that he says at the Council seems
very gentlemanlike & nice: I would not have the blackballing of
such a man on my conscience for a couple of hundred guineas: what
a mortification for him’.54

De La Rue had to wait nearly thirty years to become a member
of the Philosophical Club. He was finally elected, unanimously, on
28 April 1884, having been recommended by the Committee for pri-
ority of ballot. By then he was a prominent and respected Fellow of
the Society, having been awarded the Royal Medal (1862), serving
twice as Vice-President (1869-70 and 1883-5), and chairing the
Society’s Kew Committee. He remained a member of the Club for
the remaining five years of his life, but rarely attended meetings.
The Minutes of the Meeting held on 16 May 1889, held shortly after
his death, record the unanimous wish that ‘the deep regret of the
members at the loss of a colleague so distinguished as the late Dr
Warren de la Rue’ be conveyed to his widow.>>

Cranford Observatory

By 1857 he had moved his telescope to the darker, clearer and stead-
ier skies of a substantial estate at Cranford in Middlesex, 15 miles
outside of London, where he had built a new house, and entered into
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the life of the community, being Chairman of the Sewerage
Committee at a time of major development of public sewers.>¢ At
Canonbury the telescope had been in the open air in his small gar-
den. He now installed it in a purpose-built observatory, together
with a small transit circle by Simms, and a clock by Condliffe of
Liverpool. The telescope was mounted on a pier 15 feet high, and
had a photographic laboratory beneath it.57

s

Fig. 8. Warren De La Rue’s Cranford Estate in 1873. The
observatory is shown at the lower left of the plan.
Hounslow Public Library, 0728.3/927.

Fig. 9. Warren De La Rue’s house at Cranford in 1873.
Hounslow Public Library, 0728.3/927.
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De La Rue provided the telescope with a clockwork drive, reg-
ulated by a governor, obviating the need for an assistant. This kept
the object in the field for over an hour, and he constantly experi-
mented with ways to improve it. It was not easy to adjust the drive
to the accuracy required for photography, even at a sidereal rate, let
alone that required for the Moon: ‘we can fidget at it, and fidget at
it, and at last get it; but ... the moon is going in a reverse motion to
the motion of the heavenly bodies ... and it is going with a variable
motion; and if we set the clock tonight, it will not follow to-mor-
row’. Even a dust particle or hair on the drive wheel could affect the
accuracy of the drive.58

Sometimes, however, the drive did keep the object exactly on
the cross-hairs for up to a minute. He was, therefore, able to resume
his photographic experiments. He developed cameras for use at the
Newtonian and prime foci. By November 1857 he was able to
exhibit ‘a great variety of beautiful photographs of the Moon.” His
lunar pictures “brought to light details of dykes, and terraces, and
furrows, and undulations on the lunar surface, of which no certain
knowledge had previously existed’5® and bore magnifications of 400
times. He changed from using positive photographs to negative
ones, which not only enabled paper reproductions to be made but
also had finer grain. By improvements to the development process
he was able to reduce the exposure times to between 3 and 7 sec-
onds, not only of the Moon but also of Jupiter, the latter showing the
planet’s belts. The short exposures assisted the photography by
reducing the effects of irregularities in the drive and changes in the

The Antiquarian Astronomer

Moon’s declination, and atmospheric disturbance. He foresaw that
photography would supersede hand-drawing for mapping the
Moon®® and produced photographic enlargements of the Moon over
three feet in diameter.! In later years (1866-9) he was to take part
in a Moon-mapping project, serving on the lunar mapping commit-
tee of the British Association for the Advancement of Science

(BAAS).2

Fig. 10.1 and 10.2. Warren De La Rue’s observatory and
13-inch equatorial (with De La Rue) at Cranford.
The Engineer (May 22, 1868), pp. 374-6), reproduced in The
British Journal of Photography, /5, May 29, 1868, pp.256-7
and June 5, 1868, pp.270-1. The observatory was eventually
used as living accommodation, and came to an unfortunate
end on 21 April 1966, when it burned down just before it was
due to be demolished. Middlesex Chronicle, Hounslow and
Brentford edition, 29 April 1966, RGO 6/172 534.

He also exhibited photographs of Saturn and Castor ‘of great
beauty and promise’, and studied the relative illuminations of areas

of the Moon, Jupiter, and Saturn, comparing the photographic and
visible intensities, observing that oblique rays and the mare pro-
duced less ‘photogenic power’ than the direct rays and the moun-
tains. His meticulous observations, however, were not matched by
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THE MCOON.

PonortoGRAPHED BY Sarrti, BEck & BECK,

from an Original Negative by
WARREN DE LA Rug, Esq. F.R.S.

THE MOON.

ProToGRAPHED BY SymITH, Brck & Brck,
from an Original Negative by
WairreN DeE La Rug, Esq. F.R.S.

Figs. 11.1 and 11.2. Two images from Photographs of the Moon.
Photographs of the Moon by Smith, Beck & Beck, from negatives taken by Warren De La Rue, published 1862. The set comprises 12
pictures taken at successive lunar phases. These two pictures are from the author's collection. They show the Moon at ages of 7 days and
15 days, and are telescope views, i.e. inverted and reversed. ‘Mr De La Rue has made a series which shows the moon in all her different
phases. They are remarkable ...°, Lockyer, J Norman., Stargazing: Past and Present (London: Macmillan and Co.,1878), p. 464.

his deductions: ‘he inclines to the view that the Moon
is surrounded by a comparatively dense atmosphere of
small extent, and that vegetation exists on the lunar
surface, particularly in those portions generally called
seas’.03 This opinion was noted by Jules Verne.t4
Having acquired a large number of pictures of the
Moon, De La Rue was able to publish a compendium
showing it at every phase.

In 1864 he briefly contemplated carrying out a
systematic survey of nebulae, a project for which he
felt his equatorial telescope was well suited, but decid-
ed that since that was being undertaken by Heinrich
d’Arrest with an 11-inch refractor; it would be a waste
of his time to do so. His 13-inch reflector had, until
then, been enclosed in a wooden tube, but he decided
to convert it into a skeleton structure, using four gas
tubes. He carefully designed it with torsion wires, and
reported that ‘it is very rigid and looks an elegant piece
of apparatus. It is a manifest improvement on the old
tube as regards definition’. The new design was also of
considerable benefit for solar observation and photog-
raphy.65
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W Stereoscopy

De La Rue used his many lunar images to produce a
number of stereoscopic pictures, by grouping pairs of
photographs taken at different stages of lunar libra-
tion. This was a complex process, requiring the selec-
tion of pictures taken at similar phases but at extremes
of libration in longitude only, often months apart.
They were published in 1858, and created much inter-
est. Sir John Herschel expressed his ‘admiration of
their transcendent and wonderful effect. It is a step in
nature but beyond human nature as if a giant with eyes
some thousands of miles apart looked at the Moon
through a binocular. What surprises me most is the
extraordinary difference in the two pictures as seen by
either of the eyes separately not only in form but in
shadow & light & the way in which they blend into
one is something quite astonishing’.6 These pictures
were not only wonderful to look at, but also, De La

Fig. 12. De La Rue’s drawing of his new tube.
Letter from De La Rue to Herschel, 25 October
1864, Royal Society HS6.D.161.
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Fig. 13. The completed telescope.
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‘Mr Warren De La Rue's apparatus for photographing the Moon’,

The Engineer (22 May 1868), p.374.

Rue observed, revealed altitude differences, showing,
for example, that Tycho’s rays consisted of ridges and
furrows, overlaid with craters.6”

He described the production of the stereoscopic
photographs in a comprehensive report which he pre-
sented to the BAAS meeting held in Aberdeen in 1859.
Entitled The present state of Celestial Photography in
England, it included a detailed account of his photo-
graphic techniques and manifold successes.%® He some-
what immodestly, although undoubtedly truthfully, stat-
ed: ‘In bringing before the Association the present
Report it will be only necessary, after referring briefly to
the labours of others, to confine myself to an account of
my personal experience; for, although other observers
have occasionally made experiments in Celestial
Photography, there has not been any systematic pursuit
of this branch of Astronomy in England, except in my
Observatory, and under my immediate superintendence
in the Kew Observatory’.%?
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His Report pointed out that his success was largely due to his use
of a reflecting telescope, rather than the refractors used by others, as
well, of course, as his persistent dedication to the task. The fact that
his telescope was equatorially mounted was, of course, also highly
beneficial. He gave an extremely detailed description of the very
laborious preparation of the collodion plates, the development of the
pictures, and his telescope driving mechanism, as well as the effects
of atmospheric disturbance and lunar libration, together with simpli-
fied diagrams showing the stereoscopic technique. He noted that his
lunar images of 1.1 inches diameter, and which he enlarged to 8 inch-
es, could be examined at a magnification of over 16, showing details
as small as two arc-seconds (one-thousandth of an inch on the origi-
nal plate), or two to three miles on the surface of the Moon. He
described in some detail the crater Copernicus, the Apennines and the
ray system of Tycho.

De La Rue explained that, while he occasionally took pictures of
the fixed stars, particularly the double star Castor, he generally left
them to the Harvard Observatory, while he concentrated on the
Moon. He did, however, take photographs of the planets when the
atmospheric conditions were favourable, often several images on a
single plate, by briefly disconnecting the drive from the telescope,
allowing the next image to fall on a different area of the plate.
Calculating that the optimum stereoscopic angle was 15.8°, and
observing that the maximum lunar libration in longitude provided just
this angle of parallax, he conjectured that it would be possible to use
the rotations of Jupiter (26 minutes) and Mars (69 minutes) to pro-
duce sterecoscopic images of those planets. He further surmised that
the apparent opening and closing of Saturn’s rings would afford a
means of obtaining a stereoscopic picture. He stated that he had
obtained a stereoscopic effect by pairing two drawings of Saturn
which he had made in November 1852 and March 1856, but there is
no record that he made stereoscopic photographs of other planets.

He did, however, succeed in making stereoscopic pairs of photo-
graphs of the Sun by using displacement of successive images by
solar rotation. He found that any two photographs taken at intervals
of about a day sufficed to produce satisfactory stereoscopic images.
These confirmed Alexander Wilson’s view of nearly a century earli-
er that sunspots were indentations in the solar photosphere, while
solar faculae were high above it.70

Always busy, De La Rue was to be even more active in 1858
and the years immediately following. He tried to photograph the
century’s most spectacular Comet, Donati, but a 60-second expo-
sure failed to produce an image. He attributed this to the low alti-
tude of the comet at the time.”! He did, however, send his sketch of
it to Sir John Herschel.”2

present the most remarkable undulations and irregularities

Fig. 14. Stereoscopic views of the Moon by Warren De La Rue, 1858.

Published as a stereoscopic slide by R & J Beck, London, 1858, authors collec-
tion. ‘The appearance of rotundity over the whole surface of the Moon is perfect,
and parts which are as plain surfaces in the single photograph in the stereoscope

" MNRAS, 19, 1
(1858), p. 40.
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Business and family developments

Further attempts at photography of Comet Donati were cut short by
a ‘severe domestic calamity’. His mother died in September, and
two weeks later he left for a two-month business trip to Russia.”3
Soon afterwards his father remarried and retired from the firm,
leaving Warren De La Rue, as senior partner, to run the business
with his younger brother, William. While the two of them worked
well together, William’s considerable administrative expertise com-
plementing Warren’s technical abilities, their acrimonious relation-
ship with their father, and the severe financial terms which he
imposed upon them, must have made things very difficult for a
while.74 It must indeed have been hard for him to balance his major
business responsibilities with his research interests.

Nevertheless, he continued research in astronomy and chem-
istry, and publishing papers. In addition to presenting his 1859
BAAS report on celestial photography, he was also preparing for
the expedition to Spain to observe and photograph the 1860 solar
eclipse, an event which was to occupy much of his analytical ener-
gies for the next two years.

Solar granulation

The first few years of the 1860s saw considerable debate about the
nature of solar granulation. It started in 1861 when James Nasmyth
reported seeing what he called ‘willow-leaf shaped objects’ on the
Sun.”> These lenticular bodies, he said, covered the entire photos-
pheric surface, and were particularly noticeable against the dark
umbrae of sunspots.76

Fig. 15. Sunspot, by James Nasmyth.
Guillemin, Amédée., The Heavens (London: Richard Bentley,
1868) p. 32.

Fig. 16. Details of sunspots and faculee, from a photograph by
Warren De La Rue, 20 September 1861.
Sir Robert Ball, The Story of the Heavens (London: Casell &
Company, 1892) Plate III, opp. p. 41.
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Anxious that his discovery should be recognised and acknowl-
edged, Nasmyth consulted a number of astronomers, including the
Astronomer Royal, George Biddell Airy, Sir John Herschel and
Warren De La Rue. Herschel endorsed the observations, noting that
they supported the theory that the solar radiance must be produced
by solid bodies, rather than gases. De La Rue also found evidence
of the willow leaves, especially when examining an enlarged pho-
tograph of the Sun. In sending his first attempt at such an enlarge-
ment to Herschel in 1861 he wrote: ‘An attentive examination with-
out a magnifier or simply an amplifier will enable you to trace a lit-
tle of Jas Nasmyth’s willow leaf pattern in the fringing of the
umbre and penumbrae’.77

Others, however, notably the Rev. W. R. Dawes, did not sub-
scribe to the willow leaf idea. In 1863 De La Rue himself confessed
to some early scepticism, later dispelled by his own observations.
He informed Herschel that he was convinced of their existence,’8
and expressed the following enlightening comments to Charles
Pritchard, Secretary of the RAS. Note particularly his problems
with solar observing:

Mr Nasmyth sent to me as he did to many other persons a
photographic reduction of a drawing he had made of a
solar spot observed under particularly favourable circum-
stances with an (eight inch?) achromatic by Cook in which
he noticed that the photosphere of the sun appeared to be
made up of a conglomeration of spindle shaped compo-
nents very uniform in size — and that on the edge of a spot
they appeared to overhang the chasm and sometimes to
bridge it over in parts — to explain to me his views he sent
me a model made up of pieces of paper cut in the willow
leaf form overlaying each other.

I had and have a great confidence in Mr Nasmyth’s
power of delineating of any th