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NEWS

THE
VICTORIAN
AMATEUR
ASTRONOMER

Allan Chapman has
republished the Victorian
Amateur Astronomer with the
help of the society for the
History of Astronomy

The following is an extract from
the preface of the book explaining
the support given by the SHA in
the book's publication:
"On 29 June 2002, a new Society devoted
to the history of astronomy was founded.
The Society for the History of Astronomy
held its inaugural meeting in Wadham
College, Oxford: the very same College in
which Bishop John Wilkins, Sir
Christopher Wren, John Wallis, Robert
Hooke, the Hon. Robert Boyle and other
friends had met for their ‘Experimental
Club’ after 1649. After the Restoration of
the Monarchy in 1660, this same group of
friends would re-locate to Gresham
College in the City of London, to become
the Royal Society. And like the early
Royal
Society, the S.H.A. would be composed of
self-funded friends and members who
shared a common passion for the history
of astronomy, and wished to advance
historical research and communicate it to
the wider public.
SHA Bulletin 28 Autumn 2017

EDITORIAL
Under the early guidance of Stuart Williams,
Kevin Kilburn, and the late Ken
Goward and Peter Hingley, the Society grew
and prospered, as it continues to do
today. Peter Hingley’s ‘day job’ as Librarian
and Archivist of the Royal
Astronomical Society opened up wonderful
research opportunities to S.H.A.
members keen to obtain access to an
abundance of primary sources. And the
S.H.A.and R.A.S. continue in this close
working relationship. As with the early
RoyalSociety and the early R.A.S., the
S.H.A.’s members earn their daily bread
through a variety of traditional and new
professions, from medicine to information
technology. It is their subscriptions,
donations, and bequests that pay for
everything, be they a student paying a
subsidised rate, or a retired professional
leaving a handsome bequest in their will.
For just as Bishop Thomas Sprat F.R.S.
styled the Royal Society in 1667, they are all
‘gentlemen [and now ladies], free and
unconfin’d’.
Yet independent and self-governing as the
S.H.A. is, it is open and welcoming to all,
its members being involved not just with
research, but also with outreach to schools
and to regional astronomical
societies.Society meetings are held in both
northern and southern Britain, and recently,
in Paris, although its hub is the Victorian
gothic grandeur of the Birmingham and
Midland Institute. Here, the S.H.A. holds its
annual AGM in October, and it is in
the B.M.I. that the Society’s large and
constantly growing Library of historical
astronomy books is located.

EDITORIAL

From Carolyn Kennett and
Len Adam

Welcome to Issue 29 of the SHA Bulletin.
We are really pleased to have so many
experienced and expert contributors to the
Bulletin. Because of space limitations a
number of contributions have had to be held
over until the next issue so you will have to
wait until October to read them! In this
issue we continue the series of
Astronomical Snippets and Astro-Research
from Paul Haley who also supplies the
answers to his first Astro-Conundram for
those readers who tackled this and he
includes Astro-Conundrum 2. Paul also
starts a new series on 19th century
Observatories in this issue. There is an
article from Anne Charles about Robert
Knox - Shaw's stereoscopic slides and
articles from Kevin Kilburn about the 1927
and 1954 Eclipses. Mike Frost has
contributed an article about Brazilian
Observatories and Adrian Padfield an
article on the Astronomy of George Thomas
Smith- Clarke. Robert McLachlan gives
some insight into the one -time Professor of
Astronomy at Gresham College, Sir
Christopher Wren. Christopher Taylor
discusses Tulse Hill Observatory and Sir
William Huggins and Carolyn Bedwell
looks at some miscellaneous items from the
SHA Library Shelves in her regular series.
There are two book reviews, one from our
President Allan Chapman of "The Works
I am greatly indebted to Dr James Dawson, a and Family of a Westmeath Astronomer" by
Ian Elliot and Charles Mollan and one from
busy hospital doctor who also
serves as Librarian of the S.H.A., for giving Mike Leggett of "Discovering Pluto:
Exploration at the Edge of the Solar
his precious spare time and technical
System" by Dale P Cruikshank and William
expertise to make it possible, at last, to see
Sheehan. This issue also contains Digital
this second edition of my book through
Bulletin 29 and also a "Digital Bulletin 29
the press. For while Tom Longford of
Extra" which links through to videos
Gracewing Press had long desired to
published by the Royal Astronomical
re-publish The Victorian Amateur
Society about "The Treasures of the RAS".
Astronomer, only half of the original
electronicfiles were still in existence. It was The back page is where you will find the
second SHA crossword . There is a report
James Dawson who, during the summer of
on
the 2017 AGM that took place in
2017, in conjunction with the S.H.A.
October
and an Obituary of Richard Baum
Council, used his skills and resources to get
written
by
William Sheehan. There is a
the ballrolling once again. Once James had
longer
version
of the obituary in PDF form
shown a way forward to producing a clear
and
this
will
be
distributed with the Digital
camera-ready version of the text, I set about
Bulletin
29
to
those
members who have
doing all the revisions and errata –
provided
an
email
address.
many of which had been passed on to me by
S.H.A. members"
5

ARTICLE

SHA 2017 ANNUAL GENERAL MEETING

The Society for The History of
Astronomy’s Annual General Meeting
was held on Saturday 28th October at
the British Midland Institute in
Birmingham.

award for his contribution to the Bulletin
magazine, Bill Barton was awarded the
Roger Jones Award for his work on the
societies survey into astronomical history
in the UK and Ireland and Gerard Gilligan
was given the Peter Hingley award for his

It was a full packed day with over 70
delegates having the opportunity to listen
to five talks alongside the AGM. It was to
prove a busy meeting with over sixty
members attending and eleven guests. The
day commenced with the opportunity to
buy books from the bookstall, get
refreshments or browse the SHA library
which has one of the largest collection of
historic astronomy books in the UK.

significant contribution towards the
running of the society during the past year.
He has been instrumental in raising the
membership to well above 200 for the first
time.

Bob Bower the Chairperson, started the
formal proceedings with his usual vigour
and humour, thanking the many members
of the society who have helped with the
running of the society during the past year.

This hard work has resulted in a large
increase in membership for the society.
The societies prizes were awarded, firstly
Paul Haley received the Madeline Cox
SHA Bulletin 29 Spring 2018
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The first talk of the day was by Roger Salt,
he spoke about “The Antikythera
mechanism”. This talk took the audience
on a journey of the history of the
mechanisms discovery. It considered the
early work of Derek Price and later
detections by Michael Wright. This
fascinating object has had a significant
amount of research on it leading to the
latest discoveries. These show that the
object was an advanced astronomical
mechanism which was made by an expert
in astronomy from Ancient Greece. Names
such as Archimedes, Hipparchus or
Posidonius were considered as possible
makers of this device. We thank Roger Salt
for his talk on what is a fascinating object,
which has enthralled the world since its
discovery.
Following this talk, we had a short
interlude while Eddie Carpenter set up his
Lantern Slide projector. Eddie arrived with
an excellent array of lantern slides dating
back as far as the early 19th century. He

started his talk with a crowd-pleasing
quiz which asked the members of the
audience to identify astronomers and
observatories from around the world.
The highlight of his talk was him
showing the mechanical magic lantern
slides which date from 1945/6. An issue
with the solar system slide was that it
had been produced before the discovery
of Neptune. When the outermost planet
was discovered in 1946 they quickly
painted the planet onto the slide but in
the same orbit but on the opposing side
to Uranus.

After the break for lunch, Dr Lee
MacDonald gave a very interesting and
topical talk on the history of the Isaac
Newton Telescope. It is a telescope which
is celebrating 50 years since it was situated
at Herstmonceux Castle in Sussex. As Lee
explained the telescope has a much longer
history as the idea had been formulated in
1944 by the Royal Society. The whole
project was beset by delay and disasters,
including an inferior mirror which made
the scope an f3 focal length. This in time
would become the scopes greatest
strength. In 1984 the scope was moved to
the Canary Islands. The f3 focal length
made it an excellent scope for wide angle
imaging with CCD cameras, this allowed
for large-scale supernovae hunting. It was
a project led by Saul Perlmutter on this
scope which would discover the presence
of dark energy in the Universe.

ARTICLE

SHA 2017 ANNUAL GENERAL MEETING

Lee’s topic was called “Cracked Mirror to
Nobel Prize” which is a very fitting way to
describe the changing fortunes of this once
lamentable scope.

Allan gave a wonderful talk to end a great day which was enjoyed by all. We wish
to thank all the members and guests for coming and hope to see them at the SHA
spring conference which is on April 21st at the Institute of Astronomy in
Cambridge. More details, including the program of the day can be found on our
website here https://societyforthehistoryofastronomy.com/meeting.

Professor Don Kurtz gave a very engaging talk
about the meaning of time and how time has
been understood, divided up and recognised
through history. He took us around the world
with different ideas about how time should be
measured from different cultures. From the
Babylonians early 12-hour day and the Roman
8-day week. We considered questions such as
what makes a year? what is an Astronomical
unit? and how is it measured? Why do we use
a seven-day week? and how the calendar we
use currently exists in its current form.
Altogether this was a fascinating and thoughtprovoking talk. The final talk of the day was
from our Societies President Dr Allan
Chapman. His talk was about the enigmatic
Joseph Norman Lockyer. Born to a well to do
family Lockyer at first was a grand amateur
astronomer. He soon was commissioning
equipment which allowed him to make great
discoveries within his own back garden. This
was mainly in the field of solar spectroscopy.
This, in turn, allowed him to become one of
the leading people in this field at that time. He
spent the next part of his life in the academic
community within London but later returned to
his amateur roots. He set up and ran the
Norman Locker Observatory located in
Sidmouth in Devon.
SHA Bulletin 29 Spring 2018
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ARTICLE
19th Century Observatories:
1800-09
By Paul Haley

A new series exploring the growth and
development of astronomical
observatories. Significant examples for
each decade will be reviewed in each
Bulletin with a few suggestions to
encourage further research. Astroconundrums will provide additional visual
challenges. The writer has adopted a
broad interpretation of the word
‘observatory’ to include important
observing locations. Details of telescopes
are expressed by aperture, focal length
and focal ratio. A chronological timeline
approach is used for the estimated
operating period of each observatory.
Transfer of instruments is explored where
possible. The series has been designed to
complement the geographical context of
the SHA County Survey.

A1 - Royal Observatory, Greenwich *
[1675-today] the 5th Astronomer Royal

Nevil
Maskelyne
(1732-1811)
was starting
his fifth
decade in
office. His
focus on
publication of
the Nautical
Almanac
continued but
in 1807 he
also initiated
plans to update
Greenwich
instrumentatio
Figure 2: The Radcliffe Observatory cost £28,000 and was
n. Maskelyne’s completed in 1794.
assistants
Thomas
Dollond triplet achromatic (1771) of 45Firminger (1775-1861) and Thomas Taylor inch focus (f/13), transit circle and portable
(1772-) used the 2.7-inch Bird transit
azimuth of 20-inch focus. His hill-top
(1750) of 8-foot focus (f/36) and a pair of
observatory was accessed by two flights of
mural quadrants of 8-foot radius.
stairs within a square compact brick house
Telescopes included: a Dollond triplet
located 300-feet above the Thames.
achromatic of 40-inch focus; a Dollond
Having already produced a catalogue of
achromatic of 60-inch focus; and a 6-inch
stars and nebulae in 1789 Wollaston was
Herschel Newtonian (cost £105 in 1788) of working on an introductory star atlas with
7-foot focus (f/14). (Fig 1)
10 engraved charts of naked-eye stars
(published in 1811).
A2 - Macfarlane Observatory, Glasgow
University [1760-1841] was suffering from
atmospheric pollution and city expansion
by the beginning of the 19th century. Its
instruments included: a Dollond (1790)
mural quadrant; and a 9-inch Herschel
reflector (£80 in 1792) of 10-foot focus
(f/13) used by Patrick Wilson (1743-1811,
k/a ‘Peter’) up to the end of 1798 when he
moved to London. His successors, William
Meikleham (1771-1846) to 1803 and James
Couper (1752-1836) to 1836, discontinued
use of the observatory.

Figure 1: Nevil Maskelyne was
Astronomer Royal for 46 years. Herschel
7-foot reflectors were popular amongst
amateur astronomers.

A3 - King’s Observatory, Richmond
[1768-1840] in the Old Deer Park was
directed by Stephen Demainbray
(1759-1854) from 1782-1840. The largest
instrument was a 9-inch Herschel
Newtonian (1786) of 10-foot focus (f/13);
this was one of the 5 reflectors ordered by
King George III in 1783 for £160 each.

A4 - Chislehurst Observatory, Kent
[1770-1815] was built by clergyman
Francis Wollaston (1731-1815). He used a
3.5-inch
SHA Bulletin 29 Spring 2018
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A5 - Radcliffe Observatory, Oxford *
[1772-1935] with its distinctive octagonal
tower and observing room (Fig 2) was
designed to measure star and planet
positions. Astronomer Thomas Hornsby
(1733-1810) continued observing until his
70th year before mathematician Abraham
Robertson (1751-1826) took charge. Five
instruments costing £1300 from John Bird
(1709-76) were in use, including: two 8foot mural quadrants (£760), an 8-foot
transit (£150), a 12-foot zenith sector
(£150), equatorial sector (£200). A 4.5-in
Dollond achromatic of 10-foot focus (f/27)
was the main telescope for five decades.

A6 - Blenheim Palace Observatory,
Oxfordshire [1772-1800] was built for
George Spencer (1739-1817). Instruments
included: an 18-inch Short Gregorian (800
guineas in 1740) of 12-foot focus (f/8); and
a 9-inch Herschel reflector (1786) of 10foot focus (f/13), gifted by the King. The
latter telescope is at the Whipple Museum.

ARTICLE
A7 - Dunsink Observatory, Dublin *
[1785-today] was directed for over three
decades by John Mortimer Brinkley
(c1763-1835), the first Royal Astronomer
of Ireland and Andrews Professor of
Astronomy at Trinity College. Instruments
included: a 5-inch equatorial (1785) and a
4.2-inch Ramsden transit (200 guineas in
1787) of 6-foot focus (f/17). Delays by
Jesse Ramsden (1735-1800) engineering a
large mural circle continued until 1808. An
8-foot instrument was eventually
completed by Matthew Berge
(c.1753-1819) enabling Brinkley to begin
observations for the constants of
aberration & nutation.

A8 - Observatory House, Slough *
[1786-1839] at the beginning of the 19th
century housed William Herschel (62), his
wife Mary (50) and their son John (8).
Annual visits from brother Alexander (55)
helped with continuing orders for
telescopes; sister Caroline (50) had moved
to nearby lodgings.
By this time problems with the 48-inch
reflector of 40-foot focus (f/10) were fully
realised: tarnishing of the speculum
surface necessitated re-polishing at regular
intervals; removal of mirrors weighing 19cwt tested the lifting mechanism to
breaking point, with an accident in 1807
leaving the two brothers fortunately
unscathed; and the overall difficulty of
adjusting the giant telescope undermined
its potential. Exporting telescopes to the
continent continued to prove lucrative.
Two Herschel instruments ordered in 1796
by the King of Spain were delivered in
1802. The sale price of £3150 included a
7-foot reflector and a 25-inch Herschelian
reflector of 25-foot focus
(f/12); this was Herschel’s second largest
telescope, but the mounting was destroyed
by Napoleonic forces at Madrid in 1808.
William decided to trial a short-focus
instrument of 24-inch aperture and 10-foot
focus (f/5). His ‘large 10-foot’ proved
effective but had only one speculum; it
would later be sold on a trolley mount to
Lucien Bonaparte in1814. After 1806 his
role as the King’s Astronomer proved
increasingly detrimental to his health due
to large numbers of visitors wishing to be
shown comets and other celestial objects.
It is interesting to consider whether his
spectral observations of bright stars might
have developed further if his health had
not suffered.

SHA Bulletin 29 Spring 2018

A9 - Highbury House Observatory,
Islington [1787-1805] was built for
Alexander Aubert (1730-1805) of the
London Assurance Company. Aubert had
previously had an observatory at Loampit
Hill, Deptford. He purchased Highbury
House for 6000 guineas and recruited
engineer John Smeaton (1724-1792) to
help design the dome. He had bought a
3.7-inch Dollond achromatic of 46-inch
focus (f/12) and a 6-inch Short Cassegrain
of 24-inch focus in 1780 from a sale of
instruments from the Muswell Hill
Observatory of Topham Beauclerk (17391780). In 1802 Aubert made positional
measurements of the newly discovered
Ceres. He died in North Wales while
visiting fellow astronomer John Lloyd.
Aubert’s telescopes were sold in 1806:
Short’s ‘Dumpy’ for £55 and the Dollond
achromatic to William Kitchiner (17751827) for £58.16s. A third telescope sold
for £70; this was probably the 9-inch
Herschel reflector of 10-foot focus (f/13)
Aubert purchased in 1784.

distances. A 10-foot Troughton sextant
was installed in the same year.

A12 - St John’s College Observatory,
Cambridge [1791-1832] was situated on a
gateway tower with the 1.4-inch Sisson
transit of 41-inch focus (f/29) mounted
above a stone and brick archway. Other
instruments included: a 3.7-inch
achromatic of 46-inch focus (f/12); and a
42-inch Dollond in 1811. The most active
observer was clergyman Thomas Catton
(c.1758-1838) who timed eclipses of
Jupiter’s satellites and observed
occultations, Mercury transits and eclipses
over four decades.

A13 - Shuckburgh Hall Observatory
[1791-1804] was established by
Warwickshire MP George Shuckburgh
(1751-1804). Located above a stair tower
and library its design involved a truncated
conical dome and cost more than £650.
Within the 11-foot dome was a 4.1-inch
Ramsden equatorial (£550 in 1791) of 65A10 - Harefield Observatory, Middlesex inch focus (f/16). Measurement of lunar
[1787-1809] was built by German
features was one of his observing
diplomat Hans Moritz von Brühl (1736programmes. The telescope was donated to
1809, k/a ‘John Maurice’). A 2-foot
the Royal Observatory, Greenwich in
Ramsden circle (1794) and 6-inch
1811.
Herschel reflector (£105 in 1793) of 7-foot
focus (f/14) were the main instruments; he
also received one of the King’s 9-inch
Herschel reflectors (1786) of 10-foot focus A14 - Hackney Wick Observatory
(f/13) in 1793. Brühl measured the relative [1795-1815] was set up by physicist and
Army officer Mark Beaufoy (1764-1827).
altitudes of Harefield and Blenheim
His instruments included: a 4-foot Cary
observatories by barometric comparison
and had a keen interest in chronometers for transit; a Cary alt-azimuth circle; and a
Dollond achromatic of 5-foot focus.
time-keeping.

A11 - Armagh Observatory * [1790today] was first directed by James
Archibald Hamilton (1748-1815) who
installed during his 15-year office
instruments including: a Dollond triplet
(1793) of 42-inch focus; a Waugh transit;
a 9-inch Herschel reflector (£210 in 1795)
of 10-foot focus (f/13), used in the East
dome until 1835; and a 2.7-inch Troughton
equatorial (1795) of 3-foot focus (f/13),
used in the West, or Troughton Dome.
This telescope was mounted in the English
style and functioned as a transit instrument
when required. In 1806 declinations of 37
standard stars were published from
measurements of their north polar

A15 - Hafvordanos Observatory,
Flintshire [c.1796-1815] was on the
country estate of lawyer and antiquary John
Lloyd (1749-1815) whose naturalist
interests extended to astronomy and
seismology. Known as ‘The Philosopher’
his scientific apparatus included a 6-inch
Herschel reflector (£105 in 1796) of 7-foot
focus (f/14).

A16 - Highbury Terrace Observatory,
Islington [1797-1816] operated for 19
years from 1797. Hydrographer and
entrepreneur Joseph Huddart (1741-1816)
included a 12-foot cupola at the top his
residence. Known as the ‘Captain’s Cabin’
it housed a 3.7-inch Dollond/Troughton
equatorial of 5-foot focus (f/16) made to
9
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his own design. Huddart also purchased a
A21 - Blackheath Observatory *
6-inch Herschel reflector (£106 in 1801) of [1806-1817] was located at 6 Eliot Place in
SE London, the home from 1802 of retail
7-foot focus (f/14).
merchant Stephen Groombridge
(1755-1832) who had previously had a
small observatory at Goudhurst in Kent. A
A17 - Marischal Observatory, Aberdeen
small transit room was accessed from the
[1797-1840] used a college roof-top to
west side of the property where a 3.5-inch
mount a 3-inch Ramsden transit (1781) of
Troughton reversible transit (1806) of 548-inch focus (f/16). Patrick Copland
foot focus
(1748-1822) was Professor of Philosophy
(f/17) was mounted on stone piers.
and Mathematics for four decades,
Groombridge was beginning his 10-year
Between 1781 and 1796 he established an
observing programme for stars visible to
observatory at Castlehill with two conical
magnitude 8.5 within 50° of the NCP.
domes housing a Sisson equatorial and 3inch Ramsden transit of 4-foot focus
(f/16). A 2-foot McCulloch quadrant and
A22 - Hakin Observatory, Milford
2.7-inch Dollond achromatic of 46-inch
Haven [1807-1810] was an octagonal
focus (f/17) were also purchased. When
the city centre site was needed for military sandstone building with an 8-foot diameter
vaulted top having eight slits for
barracks the domes and telescopes were
telescopes. Thirty feet tall it had singlerelocated to Marischal College.
storey rooms on three sides and was
Occultation timings were later made by
planned as a Pembrokeshire navigation
John Cruickshank (1787-1875).
college by Charles Francis Greville
(1749-1809). The instruments purchased
but never installed included the 2-inch
A18 - Hoddesdon Observatory,
Troughton transit (1793, later the ‘Lee
Hertfordshire [1799-1824] was set up by circle’) of 30-inch focus (f/15) which was
William Hodgson (-1824). A 6-inch
subsequently bought by Lewis Evans when
Herschel reflector (1799) of 7-foot focus
the project was abandoned.
(f/14) and mathematical instruments were
collected.

is unknown: Edinburgh professor Robert
Blair (1748-1828, in 1788); Mr Newenham
(1790); Mr Henry, Dublin (1790); naval
commander John Francis Acton
(1736-1811, in 1794); William Larkins
(-1800, in 1796) of Blackheath; Mr
Carrington
(1799); Mr Ferguson (1801); King’s
College Aberdeen civil law professor
Alexander Dauney (1749-1833, in 1801);
Mr Sligo, Prince’s Street, Edinburgh
(1805). Blair’s reflector cost £71 but his
astronomical work over 42 years was
limited to experiments with achromatic
prisms and fluid lenses – did someone else
use this telescope?

Additional references to small
observatories include: Gresham
College and a 36-foot Hooke zenith
telescope
(1669); Somerset House
observatory for the Royal Society;
Portsmouth Naval Academy;
William Lax (1761-1836), Gavin
Lowe of Paradise Row Islington
who first purchased the ‘Lee circle’
in 1793 and died c.1818; inventor
Adam Walker (1731-1821) and son
A23 - Glen Observatory, Largs
William Walker (1766-1816);
[1808-1812] was at the Ayrshire ancestral
A19 - Woolwich Common Observatory home of Army officer Thomas Makdougall William Burney (1762-1832 at
Gosport prep school for the Royal
[1799-1820] was established by
Brisbane (1773-1860). The stone building
mathematician and clergyman Lewis Evans included a Troughton transit of 54-inch
Navy; metrologist Patrick Kelly
(1755-1827) during his teaching
focus and a 2-foot Troughton mural circle
(1756-1842) at the Finsbury Square
appointment at the Royal Military
– instruments that would both later be
Academy; inventor William Strutt
Academy. His work on positional
taken to Australia.
(1756-1830) of Derby; the Dollond
astronomy and eclipses was aided in 1810
by a 2-inch Troughton transit circle (1793,
observatory at 136 Fleet Street, for
later called the ‘Lee circle’; originally for
testing instruments.
A24 - Garnethill Observatory, Glasgow
Gavin Lowe and then Charles Greville) of
30-inch focus (f/15).

[1808-1824] was a £1500 project founded
by chemist Andrew Ure (1778-1857) and
the Glasgow Society for Promoting
Astronomical Science. Instruments
A20 - Westbury Observatory, Somerset included a 5-foot Troughton mural circle
[1800-1807] was set up by astronomer
(1808) and a 10-inch reflector of 14-foot
John Pond (1767-1836) who calculated star focus (f/17). Funding problems and city
positions using a 30-inch Troughton altexpansion limited the work possible and by
azimuth circle. By 1806 he had proved
1832 the observatory had been demolished.
systematic errors were affecting the Bird
mural quadrant at Greenwich. Pond also
used a 6-inch Herschel reflector of 7-foot
Further suggestions
focus
(f/14) purchased for £31.10s in 1794. In
William Herschel sold several 6-inch
1807 he moved to London, becoming the
reflectors of 7-foot focus (f/14) for £105 in
6th Astronomer Royal in 1811 after the
addition to those listed above. Whether
retirement of Maskelyne.
purchasers had 19th century observatories
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*In SHA Bulletin 30
the decade 1810-1819
will be reviewed …
including updates on
observatories marked
*Please email ideas for
this series to Paul
Haley:
pahastro@aol.com

ARTICLE
Ouro Preto Observatory
By Mike Frost
In March this year I spent four
weeks working with colleagues in Minas
Gerais, Brazil. This a mountainous state in
the industrial south of the country. We
were based in Betim, a suburb of the city
of Belo Horizonte, which lies eight
hundred kilometers north of Rio de
Janeiro. The job we were doing, the
factory acceptance test for a computer
system to be installed in Argentina later in
the year, was difficult and so we worked
very long hours, only getting two days off
in the whole month I was there.

Sierra Piedada Hermitage
Nonetheless we made the most of
our time off. On the first Sunday I drove
to the historic towns of Sabara and Caete,
to the east of Belo, and then visited the
extraordinary mountain Serra Piedade.
This 1746m-high summit is home to a
hermitage,
dating from
1767, which
attracts
thousands of
pilgrims – so
many, that on a
Sunday, all
visitors have to
park half-way
up the mountain
and then walk
the last 2 km to
Frei Rosario
the top (there’s
Observatory
a minibus
service for the
more infirm pilgrims). In addition to the
hermitage there is a worship center, visitor
center and outdoor amphitheatre. More

Frei Rosario Ridge

site of the Inconfidencia Mineira uprising,
an independence movement which took
inspiration from the American revolution
thirteen years previously, and triggered by
the economic decline of the goldrush.
Unfortunately the Ouro uprising was
swiftly and brutally crushed. The
ringleader, Tiradentes (Joaquim Jose da
Silva Xavier), was hanged in Rio de
Janeiro and his body parts distributed
around Minas Gerais as a warning to
For our second Sunday break, we potential future conspirators. The main
square of Ouro Preto is named for
selected the world heritage site of Ouro
Tiradentes and there’s a museum of the
Preto, 100km to the south-east of Belo.
Ouro Preto is over three hundred years old, uprising overlooking it. It’s fascinating to
speculate what might have happened if the
an elegant city spread across a series of
Ouro Preto uprising had been successful
very steep hills. The town was originally
named Vila Rica, or “rich village”. During and Brazil had achieved independence
shortly after the United States.
the first half of the eighteenth century
Minas Gerais was developed by
In its day, Ouro Preto was the
Bandeirantes, bands of prospectors and
slavers. One such group was exploring the state capital of Minas Gerais, but as the
terrain gave it little room to expand, a new,
valley when one of the slaves picked up a
peculiar black rock in the river. Examined planned capital, Belo Horizonte, was built;
metropolitan Belo now has five million
more closely, it turned out to be gold.
inhabitants. These days Ouro Preto still has
Ouro Preto means “Black Gold” in
a population of around 80 000 people; it is
a tourist destination and a university town.
Foremost amongst the colleges of higher
education is the Ecolas do Minas, or
school of mining, established in 1876. It is
housed in an imposing white building also
overlooking Tiradentes square. These
days, much of the building is taken up by a
science museum, although there are still
classrooms for the students. It’s rather a
Ouro Preto Observatory
good museum, covering most of the
sciences, although it leans towards
Portuguese, and the town was the center of geology, crystallography and metallurgy.
the Brazilian gold rush. In 1750, Ouro
As engineers in the steel industry, we were
Preto was the most populous city in the
impressed by the room devoted to the
New World, containing around eighty
science and engineering of metal
thousand people, twice as many as New
processing, sponsored by one of Brazil’s
York and ten times the population of Sao
steel companies.
Paolo.
relevantly to me, at the far end of the
summit ridge is the Frei Rosario
observatory, a rather impressive building
run by the Federal University of Minas
Gerais. There are two domes: the larger
one contains a 60 cm diameter f/12.5
Cassegrain reflector, the smaller a 15 cm
f/15 Coude refractor. Unfortunately the
observatory only opens infrequently,
primarily for school parties.

Ouro Preto Meteorite

Across Minas Gerais, 850 tonnes
of gold was shipped back to Portugal by
four hundred thousand colonists and half a
million slaves. But not all the gold made it
back to Portugal! Ouro Preto is full of
beautiful churches, built (presumably) with
money from surreptitiously smuggled
gold. We visited two churches, Nossa
Senhora do Carmo (Our Lady of Mount
Carmel) and São Francisco de Assis (St.
Francis of Assisi). The latter features
The highlight of the museum is
spectacular statues by the Brazilian
the display of gems, crystals and other
sculptor Aleijadinho.
precious minerals, housed in a fortified and
guarded display room. No photos are
In 1789, Minas Gerais was the
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allowed inside, so I can’t show you what
we saw – but it was impressive. From an
astronomical point of view, there were
several meteorites, although actually the
best one, a 3.1 kg meteorite which fell on
Uberaba, Minas Gerais in 1963, is on
display in the astronomical gallery.
As an astronomer, of course, I
was most looking forward to seeing the
observatory which sits on the roof of the
Ecolas do Minas.
There’s actually a separate
entrance to the observatory at the back of
the building. The entrance door has a
plaque by the side, announcing that the
observatory is for “SEAOP – Sociedade de
Estudos Astronomicos de Ouro Preto”
(Society of Astronomical Students of Ouro
Preto).

Ouro Preto Observatory

There are two separate domes,
with what could be a helioscope between
them.
The website for the science
museum, via google translate, tells us that
“There are permanent displays of meridian
and equatorial lunettes, celestial charts,
lunar and planetary globes, dating from
1718, telescopes, sextants and
astronomical theodolites. The
Observatorio Astronômico, which was
built in 1926, houses a refracting telescope
of German origin, manufactured at the
beginning of this century, one of the
largest in Brazil of its type.” The Federal
University of Ouro Preto’s website gives a
little more detail on the main telescope,
revealing that it’s a refractor by Gustav
Heyde (1846-1930) of Dresden.
So I was looking forward to
seeing the observatory. Unfortunately, a
brief note at the entrance to the science
museum told us that the observatory was
closed for refurbishment, opening again in
April 2017, a few days after I departed
Brazil. Oh well … somewhere to return to
on my next visit to Minas Gerais.

Mike Frost
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The science museum website is:
http://www.museu.em.ufop.br/museu/
astro nomia.php
The Federal University of Ouro
Preto’s website for the observatory is:
http://www.ufop.br/noticias/
comunidade/o bservatorioastronomico-e-aberto-visitacaoquartas-e-sabados

20% OFF SPRINGER BOOKS
The SHA has negotiated a 20% discount off
a selection of Springer books for SHA
members. This discount will only be
available to members for 30 days after an
SHA event (e.g. Spring Conference,
Autumn Conference); the discount will also
only be available for 100 uses – if 100
people buy a book using the discount code,
the code will then deactivate and no more
books can be purchased using that discount
code; a new discount code will then be
issued at the next SHA event. If you want to
take advantage of this please browse the
catalogue of Springer books which the discount can be applied to, and contact Gerard
Gilligan, membership secretary, to obtain
the discount code.

ARTICLE
The Astronomy of
George Thomas Smith-Clarke
by
Adrian Padfield

George Thomas Smith-Clarke (GTS-C)
was born on 23rd December 1884 in
Bewdley, Worcs. His parents were Henry
Clarke an apprentice brass founder and
Harriet Smith daughter of a brass founder.
He attended school in Bewdley from the
age of 5 to 13. His father’s death in 1897
when he was 12 meant that his schooling
was cut short and he had to find work. He
became a ‘Chemist Messenger’ working
behind the counter of a chemist shop.
During this time, he also completed
secondary school by attending evening
classes. He married Mary Walker on 26th
December 1915; they had no children. He
lived to the age of 75 dying on 28th
February 1960 and being buried in the
Doctors’ Church opposite the Coventry &
Warwickshire Hospital. (This was later
demolished and his remains were moved to
Holy Trinity Church near to the
Cathedral). Smith-Clarke died without
being honoured by his country for his
many good works. There is a blue plaque
at his birthplace, which was unveiled on
4th April 2009 by Amanda Smith, his great
niece, and the author.
Working life
In 1902, he joined the GWR, Swindon
transferring to the Road Motor
Department, Slough in 1905. There he
became a draughtsman and was promoted
to Chief Draughtsman just before the Great
War. He tried to ‘join up’ but was rejected
on health grounds but in 1915 he joined
the Aeronautical Inspection Department in
Coventry (an adjunct of the Royal Aircraft
Factory, Farnborough). GTS-C gained
promotion, becoming an Honorary
Captain, RFC in charge of inspecting all
the aero engines manufactured in Coventry
and elsewhere. He became assistant works
manager of Daimler after the war and in
1922 was recruited as Chief Engineer for
the newly formed Alvis Car & Engineering
Company where he became known as The
Captain or The Skipper. He immediately
redesigned the original 10-30 Alvis car
converting the side valve engine to the ohv
12-50. In October 1923, a racing version
won the 200-mile race at Brooklands at an

average speed of 93 mph. He designed a
front wheel drive Alvis which won the 1.5
litre class at Le Mans in 1928 coming 6th
overall. In the 1930s Alvis produced
several beautiful and powerful sports cars
and GTS-C had many patents in his own
name but as WW2 loomed the company
turned to tanks and aero engines. He
remained with Alvis until retirement in
1950. He was chairman of the Automobile
Division of the Institution of Mechanical
Engineers in 1947. In 1956 the Institution
awarded him the James Clayton prize for
his work on Mechanical Breathing
Machines but he couldn’t deliver the
lecture due to ill health.

plinth in the garden of his house named
Shenandoah at Gibbet Hill near Coventry.
‘Shenandoah’ is an unusual name and Bill
Leatherbarrow tells me this means
‘Daughter of the Stars’. (See Fig. 3)
In 1928 ‘The Motor’ (September 18th
p.271) has a short item about him under
‘Engineer’s Hobbies’ : it says how hard he
works and that he needs hobbies to take
him right away from the job in hand. It
goes on to say: ‘that nothing is so
efficacious as astronomy, because an hour
spent peacefully in examining a star is
sufficient to convince him of the futility of
worrying about trifles such as stroke-bore
ratios and superchargers’ . It continues
saying he’d mounted a 12” telescope on a
concrete base with an ingenious traversing
gear to follow any star with exactitude.
During this period, he had also built a
small observatory at his home to house the
telescopes. In 1934, he became a member
of the British Astronomical Association
and he would subsequently go onto
introduce others to the BAA.
The generous gift
In 1939 GTS-C helped found the Coventry
branch of the Royal Astronomical Society.
His original intention was to allow
members to come to his house to observe
the night sky. In 1940, he decided to gift
his original 6” scope and his small
observatory to The Coventry Technical
College where it was mounted on the roof
and used by the Coventry Astronomical
Society. This gift was widely reported
through the local newspapers. Here is an
extract from the Coventry Evening
Telegraph 16th February 1940:

“Coventry Technical College hopes take
its place shortly as the astronomical centre
tor the Midlands, as the result of a
generous gift of a complete observatory
and telescope which the College
Astronomical and Meteorological Society
has received from Captain G. T. SmithClarke. When the Society was formed late
Figure 1: Captain G T Smith-Clarke 2nd Feb in 1930, great deal of interest was aroused
1939 Coventry Evening Telegraph
amongst local astronomers and
immediately much support was
forthcoming. Captain Smith-Clarke,
Astronomical hobby.
From the early 20s he had had a variety of himself a well-known amateur astronomer,
encouraged the project from its recent
hobbies: beekeeping, tennis, rifle & pistol
shooting, amateur radio (with a very early inception and offered the use of his wellequipped observatory at Gibbet Hill, which
call sign in 1920/2). He also had a very
he has now presented to the College. The
keen interest in astronomy.
observatory, after re-erection on a suitable
At some stage, he bought a Cooke 6”
site, will not only enable the Society to
refracting telescope and installed it on a
provide for its members the proper
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phenomenon which defied certain
explanation. It could not be caused by
volcanic disturbance, since observers had
noted that it had a backward and forward
sway of 202 degrees upon the planet’s
surface. The phenomenon had been
observed now for probably 300 years, and
its permanence was remarkable. Mr. Peek
spoke of the great possibilities that
existed for the newly formed Coventry
society, whose prospects for the future
were very promising. He referred to the
gift of an observatory and six-inch
refractor telescope, which Captain G. T.
Smith-Clarke has made to the local
society, and said these would be most
valuable to their work. He understood that
the society was contemplating becoming
affiliated to the British Astronomical
Association, which, he said, had sections
for almost every department of astronomy
that amateurs could undertake. He hoped
that some of them would also consider
becoming individual members of the
B.A.A. Captain Smith-Clarke and the
Rev. Ivo F. H. Carr-Gregg, Vicar of
Astley, and a well-known amateur
Figure 2: Image of Captain G T Smith-Clarke receiving a cheque from the local Mayor. 17th Aug astronomer, were among those present at
1940 Coventry Evening Telegraph
last night’s lecture, which was given at
facilities for the practical pursuit of their
The opening night for this new facility was the Technical College.
interests, already stimulated by the
hosted by the President of the British
interesting series of lectures which have
Astronomical Association Mr. Bertrand
The war put a temporary end to the
been arranged, but will also lead to the
Peek. Here is the newspaper report of that Coventry Astronomical Association
establishment of the Society an important
evening 20th Feb 1940 as reported by the
meetings, but after it they were to reform
institution in the Midlands. OPEN TO
Coventry Evening Telegraph
in 1945. There is little mention of whether
MEMBERS OF THE PUBLIC At present
this observatory had survived the
enthusiastic members of the society are
Through his 12in. reflector telescope, a
intervening years and was reopened again
using small telescopes at the college and
Solihull schoolmaster has been keeping an after the war.
are busily engaged upon the construction
eye on Jupiter at systematic intervals over
of larger instruments. Efforts are also
a period of 17 years. He has noted the
In 1945 George Thomas Smith-Clarke
being made to place the meteorological
strange recurrence of “spots” to which the became a Fellow of the Royal
section on a working basis, and there is
planet is addicted, marked the changes in
Astronomical Society proposed by JDF
little doubt that, with the equipment
its general configuration, and last night he Williams, B.Sc. who was lecturer in
possessed by the college, returns will, in
explained his discoveries and theories to a physics at Coventry Technical College and
normal times, be supplied to the Air
meeting of the Coventry Technical College became the hospital physicist in Coventry.
Ministry. The Society, which is fostered by Astronomical and Meteorological Society. Together they would design a machine for
two members of the full-time staff, Mr. J.
The schoolmaster is Mr. Bertrand Peek,
the rapid changing of X-Ray plates to
D. F. Williams and Mr. R. M. Helsdon, is
M.A., F.R.A.S., president of the British
show the flow of blood/ contrast medium
open to any members of the public who
Astronomical Association, and, as director through the hearts of ‘blue babies’, hitherto
may be interested, and conditions of
of the association’s Jupiter section, was
done manually.
membership may be obtained from the
one of the world’s foremost authorities on His engineering skills did not go unnoticed
former. The lectures arranged by the
this planet.’
in the astronomical community and in
society are also open to the public, and one Astronomers who study Jupiter and its
1950/1 Smith-Clarke made models for five
of outstanding interest will be given at the spots and longitudinal belts are not looking possible mountings for the proposed 98”
college on Monday, February 19, at 6.45
at a hard surface, but at a vast envelope of Isaac Newton telescope at the Royal
p.m., by Mr. Bertrand Peek, President of
clouds. Mr. Peek gave an exposition of the Greenwich Observatory, Herstmonceux. It
the British Astronomical Association and
physical aspects of the planet’s surface,
appears that the Astronomer Royal, Sir
Director of the Jupiter observing section of and discussed the great red spot which has Harold Spencer Jones, who described
that association. His subject will be The
made its appearance in its south tropical
GTS-C as ‘a first-class structural engineer',
Planet Jupiter.”
zone at intervals during the last several
had asked him for engineering advice
centuries. This was atmospheric
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Figure 3: The 18" dome & the spectrohelioscope in his garden of Shenandoah. From the private collection of the family.

During this time, he decided to build
another observatory in his garden. This one
was to be a lot grander in scale than the
original setup. The following is from a
memoir of GTS-C: by his nephew, George
Clarke (Published in Alvis Owner Club
Bulletins 2009), goes onto describe what
was built
“After the Second World War, he set about
constructing an 18” reflector telescope.
Again, with his workshop facilities, he set
about the work himself but got a lot of help
from Sir Alfred Herbert for some of the
large machining jobs. The mirror was
made by Mr. Hargreaves and my Uncle
closely guarded the secret of just how
much it cost. I think it was in the order of
about £10,000. It took about twelve
months to produce the mirror. I spent a lot
of time helping him with the basic
construction of the lattice tunnel and on the
great day that the mirror was to be
installed, I was given precise instructions
of exactly what I had got to do, virtually

on pain of death if anything went wrong
because he so valued this mirror.
He found a friend at Rubery Owen to help
him with the manufacture of the dome for
the observatory. The position of the
telescope was controlled by a master clock,
which fed signals into a motor system
which drove the very large telescope round
to keep it on target. Having got all this
working well, he became interested in sun
spots and started to design and construct a
spectro-helioscope, which, when
completed, could scan the surface of the
sun and with the aid of a diffraction
grating, he could take photographs of the
sun spots. Having completed this and
played with it for a few years, he realised
that he no longer had the strength and the
drive to continue with his hobby and he
contacted Jodrell Bank and invited Sir
Bernard Lovell to come and see him. The
invitation was accepted and when Sir
Bernard saw his two observatories and all
the equipment in them, he expressed great

interest in them. So, the Skipper turned
around and said to him, “If you will take it
away, it’s yours.” So, the equipment went
up to Jodrell Bank and later passed into the
hands of the Salford
Observatory/Astronomical Society.”
(1952/3).
In a 1992 letter to his nephew George
Clarke, Sir Bernard Lovell refers to his
visit to lecture at the Coventry Technical
College on 20 March 1952 and stay with
Smith-Clarke. The letter also refers to the
donation of his 18” reflector to Jodrell in
1952 or early 1953. At this time polio was
exacting a fearful toll and GTS-C had
started to design modifications for the
Both ‘Iron Lung’ and then produced a
completely new model; called the Alligator
because of the way it opened to admit the
patient and facilitate nursing procedures.
(Rotary International is trying to eliminate
polio worldwide and Rotary UK & Ireland
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have a travelling exhibition featuring an
Alligator).
Having completed the ‘Iron Lung’, in 1956
work he was awarded the James Clayton
(Award)Prize by the Institution of
Mechanical Engineers for his papers on
mechanical breathing machines, he wanted
something different to do and returned to
his love of astronomy.
The destination of the 18’’ and
spectrohelioscope.
The final destination of these pieces of
equipment has been a bit of a mystery,
which I now hope to shed some light on.
Figure 4: An Image of the
Telescope at Salford
Observatory.

Royal Observatory, Edinburgh, although
this is not a fact I have had a chance to
follow up. It seems this reflector is still in
the possession of the Salford Astronomical
Society and is still housed in its
observatory at Salford.
http://www.salfordastro.org.uk/Salford_As
tronmical_Society/The_Observatory.html
In 2007 Arthur Missira of the Astrophysics
Centre, University of Central Lancashire,
replied to me with a message from Jodrell
Bank about Smith-Clarke’s
spectrohelioscope. It was given to Lovell
on the basis that he might find it useful at
Jodrell. “…I believe it had a base which
was eventually used by Hanbury-Brown &
Twiss for their optical ‘total power’
interferometer work.” Unfortunately I have
lost contact with Arthur. If you have any
more information about these instruments
or any comments about Smith-Clarke I
would love to hear from you.

The Woman
in the Moon
- Cassini's
Lunar Map

Starry Messenger
by Galileo Galilei

Astronomicum
Caesarium

Adrian Padfield
a.padfield@sheffield.ac.uk

The Sphere by John
of Holywood

Len Adam

As I am sure many of you know
the Royal Astronomical Society has
a substantial number of videos on
astronomical topics including some
of historical interest. Some of them
describe the "Treasures of the
RAS". Here are the videos.

Captain G.T. Smith-Clarke’s fork mounted
18-inch Newtonian/Nasmyth reflector was
donated to Manchester University in the
1950s for use at Jodrell Bank. The primary
is glass laminated onto a back, possibly
made by Grubb Parsons, possibly in a bid
for a larger scope - the truss tube resembles
a scaled down Pretoria reflector. There are
no maker’s marks visible on any of the
castings. The main bronze worm wheel on
the RA axis is from David Brown
engineering. (This information was sent
me by Martin Brown; Salford
Astronomical Society, 2010).
Urania's Mirror
Philip Bordley also contacted me. He’d
picked up a reference to GTS-C I’d made
and thought GTS-C was my grandfather
(!). He told me that Professor Kopal;
Manchester University had donated the
18” telescope to Salford Astronomical
Society in the early 70s. (See Figure 4.) He
also said the mount design was used by the
SHA Bulletin 29 Spring 2018
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Two videos of talks about the History
of Astronomy from Simon Mitton and
Allan Chapman.

The Discovery of
Uranus

Copernicus puts
the Sun at the
centre of the Solar
System

Georges LeMaitre:
Life, Science and
Legacy from
Simon Mitton

John Wilkins,
400 years on by
Allan Chapman

To run any video, scan the QR Code with your QR reader app on your phone in the
printed Bulletin, or click on it for digital readers
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retired in 1950 to the house where Peter
and Barbara now live outside Cape Town.

Harold Knox-Shaw's Stereoscopic
Slides
from about 1920 to 1950
Anne Charles, November 2014
last updated October 2017
One spring afternoon in November 2006
my husband Phil and I found ourselves
driving back to our home in Cape Town
with a small oak cabinet containing a
viewer and nearly 400 glass, stereoscopic
slides of scenes taken over several
decades in the first half of the twentieth
century (Figures 1, 2). We also had with us
the camera which had taken the pictures, as

Figure 2: Six drawers of four trays each
containing up to twenty slides.

well as a packet of unexposed slides.
We had been visiting Fresh Woods, the
beautiful garden of Peter and Barbara
Knox-Shaw, during the yearly Elgin Open
Gardens event in the high country to the
east of Cape Town. The cabinet had
belonged to Peter's father, the British
astronomer Harold Knox-Shaw, who had
held the position of Radcliffe Observer in
Oxford in the 1920s and 1930s. Peter
decided to give the cabinet to me, as I had
enthusiastically said that the slides should
be digitally scanned and thus made easily
and safely available for anyone to view
and that some institution in Oxford might
be interested in having it, as the original
site of the Radcliffe Observatory is there.
Although we were living and working in
Cape Town for a number of years, our
home base was in Oxford.

During his career, Harold had been based
at Helwan Observatory in Egypt and the
Radcliffe Observatory, in Oxford and later
in Pretoria, South Africa. In the 1930s
Harold engineered the move of the
Radcliffe Observatory because it had
become abundantly apparent that
observing was being compromised by light
pollution from the growing city, vibrations
from the railroad and poor weather and
that there were better conditions in other
parts of the world, notably in South Africa.
He had a difficult time gaining the political
support within Oxford University to make
the move, but won in the end partly
Figure 1: Harold Knox-Shaw’s stereoscopic because the Radcliffe Observatory was run
slide cabinet incorporating viewer
by the Radcliffe Trustees and thus was
independent of the university. Harold

The Radcliffe Observatory was Oxford’s
first astronomical observatory, founded in
1772. It had initially housed the Savilian
Professor of Astronomy who also held the
position of Radcliffe Observer, although
that changed in 1839 when the university
appointed to the professorship someone
without observing experience. Until that
time the Radcliffe Observer taught
students as well as following his own
observing programme.
My enthusiasm sprang from the fact that
before moving to South Africa I had
worked for the Clinical Trial Service Unit
(CTSU) on the old Radcliffe Infirmary site
adjacent to what is now Green Templeton
College, which occupies the old
observatory building. During that time my
interest in the old observatory was aroused
in 2001 by listening to Charlie Barclay,
Head of Physics at Marlborough College,
talk about the refurbishment he was
supervising of the school's old telescope.
We were introduced to him by our mutual
friends Philip and Roswitha Wetton, who
had become benefactors of Oxford's
Astrophysics Department. Charlie
explained that the telescope had come from
the Radcliffe Observatory at the time of its
move from Oxford to Pretoria in the early
1930s. With his agreement, I researched
his claims and found them to be true.
I then arranged several tours of the old
observatory building, as at that time it was
never open to the public. My first tour was
for Charlie, the Wettons and astronomers
from the Astrophysics Department. My
subsequent tours were for astronomers and
also for my colleagues at CTSU, which
under its founder Richard Doll had begun
its life in the old observatory building. (He
was a pioneer in discovering the link
between smoking and cancer. He was also
instrumental in setting up the original
Green College on the site of the old
observatory and was its first Warden.)
These tours included talks by historian
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Roger Hutchins about Oxford's
astronomical history and medic Irvin
Loudon about the later use of the
observatory building for medical research.
Some of the tours began by looking at the
Radcliffe Observatory's original
instruments in Oxford's Museum of the
History of Science.
Therefore, on arriving in Cape Town in
August 2004, where Phil served as the
Director of the South African Astronomical
Observatory (SAAO) and I was a computer
programmer, I was sensitive to the
historical relationship between South
African and British astronomy. I was also
sensitive to the name Knox-Shaw when I

cabinet, which I had had cleaned and
repaired by Dougie Metcalfe of the SAAO
mechanical workshop. I consulted local
astronomers about the identity of some of
the people but found that the pictures were
taken too long ago for them to be
recognised.
Back in Oxford in the summer of 2012, I
began the major work on the slides. I
consulted The Darkroom in Cheltenham
for advice about cleaning them. They
advised adding one drop of washing-up
liquid to a bowl of warm water and
applying it only to the glass side with a
cotton bud, then wiping it dry with a lint-

Figure 4

these second scans which are in the final
set.
Harold had provided titles for each tray
and identifications for each slide in Tray 1,
“Egypt: Selection” (Figures 3, 4). It was
clear that not all the slides were in the trays
in which he had intended. I have done my
best to put them in the correct trays and in
the correct positions in Tray 1. There are a
few gaps in Tray 1 because I was unable to
find slides, which matched all his
descriptions for that tray.
In addition, the orientation was a difficult
issue. I have oriented the slides with the
emulsion facing the person viewing them,
as that was correct for the subjects I
recognised, with the exception of two or
three which I had to place with the
emulsion to the back for them to be
correct.
Figure 5 is an example which shows a full
stereoscopic slide with both images sideby-side. For all succeeding slides in this
article I have only reproduced one image.
Identifying the Egyptian slides – Trays 1
through 6

One day in January 2014, during my
yearly visit to Cape Town when I attend
the University of Cape Town Summer
School, I spent the day with Peter and
Barbara. Peter and I looked through the
Figure 3: Harold’s Tray Titles
Figure 4: Harold’s list of slides in Tray 1
digital images of all the slides and he
encountered it in association with the
identified many of the people and places.
free cloth. After cleaning all the slides I
garden event in 2005 when we visited
Among their guests that day was Hilary
scanned them, but was dissatisfied with the Smith, a Blue Badge tour guide to Egypt.
Fresh Woods for the first time and
introduced ourselves. It was then that Peter poor quality of the resulting images. Phil
As she lived near Oxford, we arranged to
upgraded our scanner to an Epson V750
first showed us the slide cabinet and I
meet there two months later when she was
made my suggestions. In 2006, when again Pro driven by SilverFast 8 and I scanned
able to identify most of the Egyptian
them all again in early January 2014. It is
visiting Fresh Woods during the same
locations. For the others, she introduced
event, Peter gave me the
cabinet. His hopes were
that I could find a home
Figure 5:
for it and that the slides
Slide 20-06
would be appreciated.
Harold on
the
Shortly after receiving the
observing
slides from Peter, I looked
floor of the
through them all using the
new
viewer part of the wooden
telescope in
Pretoria
SHA Bulletin 29 Spring 2018
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me via email to Jocelyn Gohary, an
Egyptologist based in Cairo, who
provided much detailed information.
In October 2014 there was an exhibition at
the Ashmolean Museum in Oxford about
the finding and opening of the tomb of
Tutankhamun. It occurred to me that, as
this had happened in 1922 during the time
that Harold was living in Egypt, it was
Figure 9: Print of group on Rhine steamer with
possible that he had visited the site. So I
Harold on right of back row
printed the two slides which appeared to
be of the entrances to tombs and took
Figure 7: Slide 18-04 Entrance to unidentified
Cape Town visit in January 2013, Peter
them with me to the exhibition. I found
Egyptian tomb. Inserts added by Bulletin Editor produced a couple of boxes of printed
that one of them matched the photographs to aid identification.
photos. As we went through them we
Royal Astronomical Society (RAS)
of the entrance to Tutankhamun's tomb. A
found a print of this group (Figure 9).
Council and benefactor of astronomy.
couple of weeks later I met with staff of
When we turned it over we saw that
the Griffith Institute, Oxford, who had
I found myself wondering why there isn't a Harold had written:
mounted the exhibition. They gave me
resource of images of the entrances to all
likely identifications of the people in front the tombs. But I suppose that might be of
“On Rhine Steamer 1928
of the tomb of Tutankhamun (Slide 3-15,
interest only to me for this project. Also, I Plaskett, Spencer Jones, Robbins, Innes,
Figure 6) - left to right: Howard Carter,
found that all men with moustaches look
Stratton, H-K-S, Mrs Eddington, Comrie,
Arthur Callender (friend of Carter), Percy
alike to me, which is unfortunate as that
Mrs Jackson, Mrs Spencer Jones, Mrs
was the fashion in the 1920s.
Plaskett & ?, Eddington, Jackson, Dingle,
Carrock”
Identifying Astronomers and
Observatories – Tray 15
This and Tray 18, “People”, were for me
the two most frustrating and rewarding
sets of slides to identify.

It was like finding buried treasure! But it
became clear, thanks to Ian Glass, that
Harold had labelled himself as standing on
the right of the back row in the print, but
he is not the man in that position on the
slide, which he would have taken himself.

Figure 10: Slide 15-09 Heidelburg
Observatory
Figure 6: Slide 3-15 Entrance to
Tutankhamun’s tomb. Enlarged from the author
supplied original by the Bulletin Editor

Newberry (in charge of plant specimens
and textiles), Alfred Lucas (conservator).
They could not identify the location of the
other tomb (Slide 18-04, Figure 7), but
suggested that it could be in the Valley of
the Kings or in Sakkara. They thought that
the bearded man on the left could be the
French Egyptologist Pierre Lucien Lacau,
but could not identify the man on the right.
Peter thought that the man on the right
could be J. H. Reynolds, an amateur
astronomer, long-standing member of the

Figure 8: Slide 15-08 Rhine steamer 1928

One great mystery from the beginning was
the posed group apparently on a boat
(Slide 15-08, Figure 8). My astronomer
contacts at SAAO were able to identify
two or three of the people as astronomers,
but had no idea when or where it was taken
or who the other people were. During my

Lee Macdonald suggests that he could be
W. H. Steavenson, another amateur
astronomer who was also active in the
RAS.
In March 2014 I attempted to identify the
observatory in Slide 15-09 (Figure 10). I
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wondered if it could be in Canada, as it
shows a background of evergreen trees. I
knew that Harold had been there for the
1932 total solar eclipse in Magog, Quebec,
and that he had taken slides as he travelled
across Canada to Lake Louise and Banff.
So I emailed the slide to Jasper Wall, who
is based at the University of British
Columbia, and asked if he recognised it. A
few days later he replied that it was the
observatory in Heidelberg! On looking it
up on the web I found that he was correct
and that it looks very much today as it did
when the photo was taken. Jasper
suggested that Harold might have visited
Heidelberg during the time of an IAU
conference. As this idea had been
suggested earlier by Mike Feast and Ian
Glass concerning other slides, I followed it
up. I noticed that Tray 13 included both
Leiden and Heidelberg and after some

which confirmed that Slides 15-03 to 1508 were all taken at that time, as it
described people wearing five-pointed
star-shaped name tags, a garden party at
the Hortus Botanicus with young ladies in
traditional dress and a steamer trip.
Lastly, I was able to identify Slides
15_01, 15_02, 16_11 and 16_12 as
having been taken on an excursion to Ely
during the 1925 IAU in Cambridge.
Jeremy Shears brought to my attention a
photograph of the meeting attendees,
where I saw that they were wearing the
same star-shaped name tags. Derek Jones
found documentation that the two
businesses pictured in Slides 15_01 and
15_02 were in Market Place, Ely during
that time. And using Google Street View I
found that Slides 16_11 and 16_12 had
been taken from the same place on the
street called The Gallery, which is near
the cathedral in Ely. This visit was
confirmed when I found an article about
the meeting which included mention of
the associated social events (page 249 of
‘International Astronomical Union
Cambridge, July 14-22, 1925’, The
Observatory, Vol. 48, pp. 241-261 (1925) –
http://adsabs.harvard.edu/full/1925Obs....4
8..241.).

Figure 13: Slide 18-01 Unknown group
on excursion in Egypt

Figure 14: Slide 18-06 Unknown couple
with Peter and his mother at observatory
in Pretoria

Figure 11: Slide 15-07 IAU reception
in Hortus Botanicus Leiden
searching was able to find that the 1928
IAU was held in Leiden. Now things
began to fall into place.
I noticed that Slide 15-04 (Figure 11) had
an observatory dome on the far right-hand
side. George Miley, who is based at
Leiden University, confirmed that it was
in Leiden and that Slide 15-03 was taken
at the entrance to their old observatory. I
then found an article (‘The International
Astronomical Union at Leiden’ by Curvin
H. Gingerich, Popular Astronomy, Vol.
XXXVI, No 9, November 1928 –
http://adsabs.harvard.edu/full/1928PA.....3
6..511G) about the events of the 1928 IAU,
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Figure 15: Slide 18-07 Unknown people
with Harold’s father and step mother at
Figure 12: Slide 18 _ 05 Unknown Family Radcliffe Observatory in Oxford
Unidentified slides
Harold had labelled Tray 18 as
“People” but gave no indication of who
the people were, or where or when the
pictures were taken. But we can assume
that they must have been important to
him.S

The most frustrating lack of
identification to me is Slide 18-05
(Figure 12). They are such a lovely
looking family. Peter doesn't know who
they are, nor do various astronomers I
have consulted. Are they family or
astronomers? Who are the women in
Slides 18-01 (Figure 13) to 18-03?
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They were probably on an excursion with
Harold in his car to a local wadi near
Helwan, Egypt. Who are the man and
woman in Slide 18-06 (Figure 14)? It was
taken at the Radcliffe Observatory in
Pretoria with Peter and his mother. Peter
thinks they could be J. H. Reynolds and his
wife Brenda. Who are most of the people
in Slide 18-07 (Figure 15)? It was taken in
front of the entrance to one of the wings of
the Radcliffe Observatory in Oxford.
Harold's father and step-mother are
standing in the middle at the back.
And finally
In June 2015 I donated the cabinet, slides,
camera and other items in my name and
Peter's to the Museum of the History of
Science in Oxford together with digital
copies of all the slides (.tif, .jpg and scaled
down .jpg). I have given them this
document and a document describing each
slide. I have also given them a PokeScope
3D Viewer so that the slides can be viewed
stereoscopically on a computer monitor.
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it is useful to realise that many women
astronomers today have already researched a
few of their predecessors – and may be willing
to share their findings.

Astro-research 3
SHA member

Paul A. Haley

Women in Astronomy: an introductory resource
guide, (2010) by Andrew Fraknoi, provides
another possible starting point for research.
Included in this guide is mention of Dorothea
Klumpke Roberts (1861-1942), whose early
career at Paris Observatory can be traced by
inspection of the annual reports. Some
translation work is required but the outcome
can be very illuminating; in the second half of
1890 Dorothea observed 5 comets, asteroids
and the moons of Saturn and Neptune from the
Arago dome. (Fig 1).

Sharing good practice is defined within the
third principal aim of the Society – with
special emphasis on ‘research by amateurs’.
This paper continues examining ways research
might be tackled with the aim of encouraging
more contributions to SHA publications and
enjoyment of this work. It is not meant to be
the best way – and more experienced members
are invited to contribute their own alternative
methods. In this way the pages of the Bulletin
could develop a set of potentially useful
strategies from which the independent
researcher may select their own path.
[See SHA Bulletin 27 pp. 47-55 and Bulletin
28 pp. 39-41 for the first two parts of this
paper]

Re-enacting the past

Biographical sources for amateur
researchers
The RAS guide Biographies and Portraits of
British and other Astronomers by Peter
Hingley provides an excellent overview of
source material and is a worthwhile starting
point. In 2007 Thomas Hockey et al published
the 2-volume Biographical Encyclopedia of
Astronomers [Springer] which is another
valuable reference, including more than 1500
astronomers. It is often beneficial to examine
biographies of several colleagues of a given
astronomer – these can reveal both
complimentary information and also challenge
a given interpretation of an important event or
individual contribution.
Online biographies exist in large numbers with
varying degrees of accuracy. Myths and
misconceptions are easily created and rarely
challenged. During research for Williamina
Fleming (1857-1911) the writer found a
statement by Mary Brück very poignant: ‘... the
implication that she was no more than an
untutored domestic servant does not do justice
to her Scottish background and her educational
qualification’.
To support biographical information it can also
be worthwhile searching for degree theses. For
Fleming the writer found first, a 1977 BA thesis
online by Pamela Mack, Women in Astronomy
in the United States 1875-1920; and second,
reference to a 2001 MA thesis by Keith
Lafortune, Women at the Harvard College
SHA Bulletin 28 Autumn 2017
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Observatory 1877-1919. A copy of the latter
Fig 1:
The 15-inch grand equatorial in
the East Tower at Paris Observatory, used
by Mlle. Klumpke from 1890
was kindly forwarded after the author was
contacted by email.
More research needed for women
astronomers!
Relatively little research is published on women
in astronomy. Mary Brück’s book, Women in
Early British and Irish Astronomy (2009) has
already been quoted. The writer was attracted to
a preview copy of this excellent work when
noticing an image of Thereza Llewelyn (18341923) on the front cover. At this time the AstroCymru project was underway (see SHA
Bulletins 18-20) and Thereza’s derelict
observatory at Penllergaer, Swansea had been
visited. The writer had received a copy of her
journal for transcription and had successfully
traced her family descendants to Oxford.
The International Year of Astronomy, 2009
cornerstone project, She is an Astronomer,
highlighted the fact that nearly a quarter of all
professional astronomers worldwide are female.
Initiatives like this are highly commendable and
can have significant impact on STEM (science,
technology, engineering and mathematics)
provision in schools. For the amateur researcher

During the Webb-Share project in 2009 (see
SHA Bulletin 18, pp. 3-4) a star party at the
former Stretton Rectory [now the Priory Hotel]
enabled a glimpse back in time to an imaginary
meeting of the 3 main Herefordshire
astronomers of Victorian times: Rev. Thomas
William Webb (1806-1885), Rev. Henry
Cooper Key (1819-1879) and George Henry
With (1827-1904). The date chosen was
November 1865, and the arrival of a young
Arthur Ranyard (1845-1894) was imminent. At
this time the weekly English Mechanic had just
begun and the monthly Astronomical Register
was in its third year. Webb was hoping to get a
Romsey observatory for £10 (£800 today) from
Rev. E. L. Berthon (1813-1899); Key was
planning an 18-inch mirror; and With was
making silvered-glass specula up to 12-inch
diameter. Ranyard was keen to see them in
action. Actors played the various parts and a
performance to 40 guests made for an enjoyable
evening. (Fig 2).

Fig 2:
‘Heavens Above’ cast from the
star party at the former Stretton Rectory
held in 2009
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Curiously the choice of date proved almost
exact when a page from Webb’s observing
notebook was later transcribed. (Fig 3).

In a second re-enactment Thereza Llewelyn’s
observatory at Penllergaer was digitally
restored using archive images taken by her
father. The building included a darkroom and a
4¾-inch refractor. This was used by J. D.
Llewelyn (1810-1882) to take an early
photograph of the Moon during the winter of
1857/8; Thereza’s job was to steer the telescope
accurately while her father exposed the plate.
For the project film the great-great-great granddaughter of Thereza kindly played her role.
Thereza married at the end of June 1858 and

during her honeymoon independently
observed C/1858 L1, better known as
Donati’s comet; her sister painted several
watercolours of this stunning visitor during
the 1858/9 winter. (Fig 4).

Fig 4:
Watercolour painting of Donati’s
comet from the Gower, courtesy of Richard
Morris

Webb-Share and Astro-Cymru projects were
Heritage Lottery funded and involved a large
number of volunteer researchers working with a
variety of community groups. In practice
managing the outcomes proved challenging but
enjoyable. Enabling access to sufficient primary
source material was important together with
allowing sufficient time to evaluate
transcription work. An unexpected issue
involved the degree of artistic licence taken by
some groups interpreting research discoveries; a
steep learning curve in practice. Project films
can be viewed on the website:
www.spacewatch.co.uk
Astronomical influences
A satisfying feature of research stems from
discovering which events or people influenced
an astronomer. A chronological timeline

For David Gill (1843-1914) the British
Association for the Advancement of Science
(BAAS, or simply BA) served as a lifelong
influence. From the 1859 meeting held in his
home town of Aberdeen when he first learned
the technique of astrophotography, to the 1907
Leicester meeting when he delivered his
Presidential address, Gill embraced the values
of the BA. In 1905 he hosted the South African
BA meeting in Cape Town, where he was able
to welcome many colleagues to the Royal
Observatory. For the amateur researcher online
inspection of the annual reports of the BA give
an excellent overview of the development of
science since the 1830s. This process can be
lengthy but is recommended.

Travel broadens the mind; researching the tours
abroad made by an astronomer
Fig 3:
Page 113 from Webb’s
can reveal important insights
Observing Notebook, see entry
into subsequent events.
for 1865 Nov 03
Investigating observatories
visited, equipment used and
networking undertaken are all
useful. The Observatory is a
valuable source of information
as it includes detailed accounts
of RAS meetings. The
interaction of 19th century
astronomers globally warrants
more research. Sometimes
awards and medals initiated
travel; transit of Venus and solar
eclipse expeditions were popular
and careful research can unpick
the intricate ways astronomers
collaborated. For example, when
approach provides a useful structure, especially Gill was in Egypt in 1875 he interacted with
both Wilhelm Döllen (1820-1897) of Pulkowa
if it differentiates between generic events and
individual achievements. For the Herefordshire Observatory and James Watson (1838-1880) of
astronomers Webb/Key/With the writer adopted Detroit Observatory; one of these became
acutely ill and had to return home whilst the
a 4-column approach which allowed
other may have assisted Gill in fixing the iron
information to be collated separately for each
cross on top of the Great Pyramid of Giza.
person but enabled patterns to be quickly
identified. For example, the increasing aperture
of silvered-glass mirrors produced by With
could be mapped against Key’s experience of
his own 18-inch, and subsequent order for an
improved speculum from With. A research visit
to the Edinburgh science store of the National
Museum of Scotland, courtesy of Alison
Morrison-Low, allowed the writer to inspect
Key’s mirror; while the BAA instrument loan
of the With mirror to Hereford Museum
provided the essential comparison.

Specialist works
Inevitably the amateur researcher will be
tempted to develop their own library for
astronomical history. Including a balance of old
and new titles will ensure many avenues for
investigation. Webb’s Celestial Objects for
Common Telescopes ran to 6 editions with each
one including subtly different information –
providing clues as to the nature of observations
by different observers or perhaps a longrunning controversy like the appearance of
crater Linné. Webb also supplied regular papers
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to The Intellectual Observer, including one
fascinating snippet on observing Uranus with a
Dollond 11-foot achromatic of 7-inch aperture.
This fine instrument was owned by Henry
Lawson (1774-1855) who Webb visited in both
Hereford and Bath; a fire later destroyed much
of Lawson’s work and perhaps we will never
know exactly how he influenced Webb.

Recent interpretations of astronomy have the
advantage of time for reflection and evaluation.
Works like The Victorian Amateur Astronomer
by Allan Chapman (1998) and British
University Observatories 1772-1939 by Roger
Hutchins (2008) provide a multitude of possible
lines for enquiry. Excellent biographies of
French and Dutch astronomers are also worth
examining: Nicolas-Louis de la Caille,
Astronomer and Geodesist by Ian Glass (2013),
The Life and Science of Léon Foucault by
William Tobin (2003), and Jacobus Cornelius
Kapteyn by Pieter van der Kruit (2015) are
good examples.
Another pool of valuable references are located
in specialist journals: Vistas in Astronomy
(1955-1997) and Quarterly Journal of the RAS
(1960-1996) contents can be scanned online;
Journal for the History of Astronomy (1970-),
Journal of the British Astronomical Association
(1891-), Journal of Astronomical Heritage and
History (1998-) are all good sources, with the
JAHH published online since 2012.
Observatory publications
The annual reports/circulars/annals/catalogues
produced by an observatory require careful
scrutiny to assemble a full picture of the
observing programmes undertaken. Equipment
available plays such a vital role that an accurate
chronology of changes can lead to new insights
into an issue. The writer analyzed the
production of optics by the Henry brothers at
Paris Observatory only to discover that a new
interpretation was required. UK sources often
quote the 60-inch reflecting telescope of Ainslie
Common (1841-1903) and an excellent RAS
paper [1893MmRAS..50..113C] provides full
details. However, it is only in the final
paragraph do we discover that in practice: ‘...
Alfred James Wooldridge, who during nearly
six years has been most careful and attentive in
carrying out all the actual work of grinding,
polishing and figuring, under my direction,
without a single blunder or mishap.’ It seems
probable that Mr Wooldridge made all of the
large ‘Common’ mirrors – and deserves much
SHA Bulletin 28 Autumn 2017
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greater recognition.

A History and Description of the Royal
Observatory, Cape of Good Hope by Gill
(1913) has represented a major reference for the
writer. After 5 years using photos of selected
pages from a copy at the Institute of Astronomy
a copy became available through Abe Books at
an affordable price. Obtaining a rare book
needs patience and finance, but invariably is
worth the search. Gill’s book provides a
technical study of the Cape Observatory. A
more complete understanding can be gained by
also studying Astronomers at the Royal
Observatory by Brian Warner (1979) and Royal
Observatory at Cape of Good Hope: History
and Heritage by Ian Glass (2015).

Reference works about a given observatory can
also be worthwhile. Pic du Midi: 100 years of
life and science at a high altitude observatory
by Emmanuel Davoust (2014) is packed with
information within an entertaining narrative.
For an introduction to Paris Observatory,
L’Observatoire de Paris by Gallimard (2012)
provides a good overview.
Observatory archives
Cambridge University Library (CUL) holds the
majority of the Papers of the Cape Observatory
under reference GBR/0180/RG0 15. Here the
researcher will find 128 boxes covering the
period 1820-1978. A mammoth task awaits
anyone tackling such a repository, but it is
possible in just a day to review 30 years of files,
and the writer used this approach in 2012.
Copies of correspondence ranged from the
illegible (due to water damage / poor
handwriting / ink spreading) to early typeface,
but letter books in date order introduced
difficulties of following a line of discussion.
The writer was fortunate to find letters from
Gill and Welsh astronomer Isaac Roberts
(1829-1904) at the end of one volume; this
enabled a later request for photocopies from
CUL relatively easy – but a subsequent request
for copies of correspondence between Gill and
American astronomer William Elkin (18551933) proved impossible. Funding for a full
digital reproduction of this archive remains a
future challenge for someone.

Fortunately, some Cape records remained in the
South African Astronomical Observatory.
SAAO library staff emails have enabled several
photographs to be identified and exchanged, in
particular for William Finlay (1849-1924) who
was born in Liverpool and worked as 1st
Assistant to Gill.

Developing an illustrated timeline chronology
enables the researcher to interpret how each
new source of funding enabled the observatory
to expand equipment/staff/observing. As a site
visit is not feasible the writer continues to work
towards either the production of a 3-D model of
the Cape Observatory or a digital model
capable of demonstrating changes accurately.

Astronomer bibliographies
The publications of an astronomer need to be
carefully mapped against a timeline. This
enables a more complete understanding of how
concepts and new ideas developed. Crossreferencing published work with
correspondence is also vital, especially where
this can be followed through a long period. The
Gill-Kapteyn letters have proved excellent in
this respect and the writer has enjoyed liaison
with Piet van der Kruit (Kapteyn Astronomical
Institute) whose recent new biography of this
Dutch astronomer has been so expertly
researched.

For Mina Fleming, at Harvard College
Observatory, a different approach was required.
Edward Pickering (1846-1919) directed HCO
for 42 years and although increasingly relying
on Fleming’s support for 3 decades he took the
credit for most publications. Analysis of the
writing styles of both astronomers suggests that
Fleming wrote significantly more material than
has been acknowledged, especially within the
Annals of HCO. See: Haley, Paul A.
‘Williamina Fleming and the Harvard College
Observatory’, The Antiquarian Astronomer, 11
(2017), 1-32 for more information on this
Scottish astronomer.
The bibliography of family members can also
reveal significant facts. Edward Pickering was
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initially pleased to recruit his younger brother
William to HCO in 1885; subsequent
photographic advances quickly followed.
However, William had to be recalled from the
southern station at Arequipa, Peru in 1892 after
he overspent the delegated budget and focused
on visual rather than photographic work.
William never accepted his brother’s directive
to oversee all publications and inevitably the
work of these sibling astronomers diverged
apart.
Art and the history of astronomy
Astro-philately brings a fascinating insight into
past times. Stamping Through Astronomy by
Renato Dicati (2013) includes more than 350
pages of detailed investigation and illustrations
to entice the amateur researcher. The Orbit
magazine of the Astro Space Stamp Society has
been published since 1998 and covers a wide
breadth of historical topics.
Many astronomers were skilful artists and the
work of Piazzi Smyth (1819-1900), Nathaniel
Green (1823-1899) and Étienne Trouvelot
(1827-1895) span a range of styles in the 19th
century. Charles Piazzi Smyth, AstronomerArtist, his Cape Years 1835-1845, by Brian
Warner (1983) is a particularly useful reference
source. The National Portrait Gallery repays
careful investigation. Scottish artist George
Reid (1841-1913) was a good friend of Gill and
over 250 portraits can be viewed online at
ArtUK; an inspection of these revealed a dozen
connections with Gill.

The writer has a keen interest in astronomical
stained glass – and welcomes any suggestions
of panels depicting astronomical history that
readers of this Bulletin may have seen.
Drafting and editing
The process of drafting a paper can incorporate
many approaches and the intended audience
needs careful consideration. For a peerreviewed paper a fully-referenced, accurate and
valid set of arguments need to be developed.
The main topic should be narrowly focused and
explored in depth; original research is an
important feature. A more narrative style can be
useful if the story of an event needs to be
explained; the action can be immediate and a
more sensory approach employed to describe
the location, characters and plot.
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Editing text is an important task for the writer;
using précis is a valuable tool. Spelling and
grammar mistakes are corrected at this stage,
but the main requirement is to test the overall
structure of the paper. It may be possible to
seek feedback from specialists as to the quality
of the work; a more formal peer-review would
then be arranged by the journal editor.

The writer-editor relationship is critical to the
overall success of the paper. The writer will
have invested much time and energy in
preparation of the paper but an editor needs to
secure a final version which matches their set of
criteria. Compromise and tact are important
elements involved in the negotiations. In
trimming down content it is important to realise
that endnotes and references may also be
guillotined. Analysis by the writer found that
10% of material was ‘lost’ during the editing
process; this needs to be identified carefully and
thought given to how the research can be
utilised in a different format – a presentation,
heritage film or perhaps in a different
publication for example.

SHA publications
At the time of writing (July 2016) an increasing
amount of SHA material is appearing online.
The Antiquarian Astronomer (2004-2013),
Newsletters (2002-2005) and e-News (20092016) all provide a wealth of useful material for
the amateur researcher. The editors of these
publications provide excellent support and
encouragement. Checking a continuous run of
publications often reveals a surprising number
of possible research threads. In a similar way
scrutiny of the SHA county surveys, library
catalogue and archives will facilitate further
ideas.

‘researching astronomical history’ with ten
attendees. Such initiatives are very welcome.
SHA has recently introduced a ‘Meet our
Members’ series within eNews. This offers an
invaluable way of identifying members whose
interests might overlap a little with an amateur
researcher. Sharing ideas and resources
provides an excellent way of encouraging
research and feedback for members on possible
lines of enquiry. Not everyone can attend SHA
meetings and events, so online contact can be
particularly valuable.

The final suggestion for this third paper?
Having devoted much energy, time and often
financial outlay to astronomical research it
seems only sensible to plan in advance where to
donate the data collected, lines of enquiry and
interpretations explored. Whether published or
not amateur researchers deserve their efforts to
be recognised as so many discoveries are just
waiting to be made.

This third paper (of 7) continues the writer’s
exploration of some of the decisions needed
when undertaking astronomical research. Paul
welcomes feedback on any/all of his SHA
contributions and can be contacted by email:
pahastro@aol.com

PLEASE NOTE
THAT BULLETIN
30 WILL BE
PUBLISHED ON
1ST OCTOBER
2018. A PDF
From the first SHA Newsletter (November
VERSION WILL BE
2002) it is worthwhile reading Allan
Chapman’s Presidential message, key points
SENT TO SHA
being: ‘understanding why certain people
flourished at particular times’ and ‘transparency
MEMBERS WHO
and retrievability of primary research data is
crucial’.
Useful short papers by Stuart Williams
HAVE PROVIDED
(Newsletter 1, pp. 4-6) and Roger Jones
(Newsletter 7, pp.7-8) are good sources for
AN EMAIL
inspiration. More recently Lee Macdonald and
David Sellers have delivered a workshop on
ADDRESS.
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The Total Solar Eclipse of 1954
Kevin Kilburn

When historically recent total solar
eclipses visible from the UK are talked
about, those of 1927 and 1999 are
normally the only ones that come to mind.
So it is often something of a surprise to
learn that during the 20th century, three
total eclipses were visible from these
islands. I still clearly recall as a boy of
four, in 1954, my father preparing a piece
of smoked glass over a coal fire with the
intention of viewing a partial solar eclipse
of 30th June from our home in Ashtonunder-Lyne. Unbeknown to me, MAS
members, Ken Brierly and Gerald C
Marlowe, were planning to go to the very
northern-most tip of the Shetland Islands,
the island of Unst, just within the track of
the totality. For the rest of us further
south, the phenomenon appeared as a high
magnitude partial eclipse. Typically, it
was cloudy in Ashton and I don’t
remember seeing anything, but five
hundred miles to the north circumstances
were fortunately a little better.
In the narrative that follows, Ken’s
objective observations are ably contrasted
by Gerald’s more emotive descriptions.
Their combined report for the ‘Current
Notes’ and recorded in the Journal of the
BAA was described in hair-raising detail.
Both generate powerfully familiar
emotions to anyone who has stood within
the moon’s shadow.

Before embarking on the ferry at Gutcher,
to cross Blumull Sound, they met members
of an American party headed by Dr. Peter
van Kamp of the Sproul Observatory,

Figure 1: Brierly 6-inch Astrograph c. 1980

Pennsylvania. They intended on sacrificing
the precious seconds of totality by staying
close to the southern limit of the eclipse
track, thereby hoping to obtain a sharp
minimum drop in the light curve with their
sensitive photoelectric equipment. Their
station was one of 18 working in cooperation along the eclipse track, to obtain
data for geodetic survey.

On Unst, Ken and Gerald were guests of
Mr and Mrs William Sinclair at The Haa,
Skaw, at the extreme north-eastern corner
The decision for them to go to the Shetland of the island; theirs being the most
Islands to see this eclipse was made only a northerly house in the British Isles. Being
some six miles away from the main BAA
very short time ahead of the event and
party at Baltasound, they were unable to go
owing to this and to other contingencies,
to the BAA conference on the evening of
they did not travel with the British
th
Astronomical Association party by the sea the 29 but it was their intention to join the
route from Leith. To save time, they drove BAA group on the summit of SaxaVord,
from Manchester to Wick on June 26th and the 900 foot hill two miles west of Haa
27th and flew from Wick the following day Skaw, for observations of the eclipse the
following day.
to Sumburgh airstrip, Shetland, on the
regular British European Airways service.
They got little sleep that Tuesday night, as
The night of 28th June was spent in
Lerwick on Main Island and the following the weather worsened. Most of the time
was spent watching the sky and listening to
day they took the overland inter-island
the fury of the gale. It was broad daylight
service via Yell, to Unst. This was
somewhat laborious as it necessitated four all night long, a strange experience; and a
fitting introduction to this lonely and
different motor coaches across the islands
somewhat forbidding island.
and two small ferries across the Sounds.
But it at least gave them a good picture of
Wednesday came and the gale howled
Shetland Island life.
unabated. SaxaVord was swathed in cloud
SHA Bulletin 29 Spring 2018

26

and Mr Sinclair advised them to stay
nearer to sea level. A fellow member of
the BAA, Dr. R H G Lyne-Pirkis, had
arranged to set up his observation post in

the shelter of some disused war-time
buildings in a quarry on the headland, on
35-foot cliffs overlooking the Wick of
Skaw, at Bluejibs. Here they joined the
doctor and his family at 10am on the
morning of the eclipse and waited,
smoking endless cigarettes and with but
one thought, ‘Are we going to see it?’
Their location was approximately at
Latitude N 60o 49’40”, Longitude W 0o 46’
40”. From the outset, it was Ken and
Gerald’s intention to see the eclipse
visually and not to make rigorous
observations, as their journey, in part by
air, had limited the amount of equipment
they could carry. Ken had a pair of 8x30
binoculars with a dismountable
transmission grating over one lens. Gerald
Marlowe had a pair of 8x50 binoculars. In
contrast, Dr. Lyne-Pirkis set up his 3.5inch Cooke refractor, with additional 3inch camera lens, on an altazimuth tripod,
as well as having binoculars and a
stopwatch.
In the early stages, the high wind kept the
cloud moving and the sun was almost
continually visible. At 11.14 GMT the first
notch was seen on the sun’s limb, and the
partial phases were watched through the
instruments and dark filters. But the
weather deteriorated and by 1200 hrs, thick
black clouds were racing across the sky
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and rain squalls blotted out the sun. At
13.00 GMT and with only 25 minutes to
go before totality, a howling, screaming
squall of rain swept down upon them from
the slopes of Saxa Vord. They were
immersed in sheets of sleet and rain, and
the sun seemed to be gone forever. It grew
so bad that they had to cup their hands and
shout in order to speak to each other. The
onset of totality was nearly lost but within
a minute before the instant of second
contact, as their chances of seeing the total
phase of the eclipse seemed hopeless, a
small break in the heavy overcast gave
them a view of the remaining thin crescent
through thinning cloud. For just one
moment it seemed to pause; and then, with
a final rush, the moon completely covered
the sun and they were ‘plunged into an
awful blackness’.

Beads at both contacts and, in addition to
the arc of prominences on the southern
limb, observed other smaller prominences
in the NE and NW quadrants with a low
power eyepiece (approx. x60) on his
telescope. Duration of totality was timed as
85 seconds although no accurate time of
the commencement of totality was
recorded.

WRITING
ARTICLES FOR
THE BULLETIN

These can be on any topic of
astronomical history.
‘And then with a great rush, almost as if it
Please check that something similar
had been poured from a bucket, light
has not been published recently in
returned, and totality was over... We
shook hands in silence; a lifetime’s
any of the SHA publications. Do not
ambition had been achieved. Within the
worry if you are a beginner – please
space of twelve hours we had seen the
do have a go. You may have found
darkness of midnight at mid-day and the
out about a local astronomer and
light of mid-day at midnight.’
carried out some research using
During totality the land and sea assumed
Ancestry and have taken a
an awesome purple colour, with a
photograph of the astronomer’s
Fortunately this break spread and allowed
brightening to the south. The moon’s
house or observatory or have come
them an uninterrupted view of totality
shadow was not seen although looked for,
through thin cloud; though the full glory of both advancing across hilly land and
across an old telescope in the local
the phenomenon was not seen, as it would retreating across a sea horizon. Sea birds
museum that you could write about.
have been in a clear sky. Using his
were wheeling in flight and screaming as if
An article may be more suitable for
binoculars as a monocular, with the grating in fear. Sheep in an adjoining field were
the Antiquarian Astronomer
to observe the spectrum, Ken Brierly
divided, with some lying on the ground
reported that dark absorption lines were
whilst others were running about. Mr
(AntAs) than the Bulletin- please
seen immediately preceding the ‘flash
Sinclair reported that his domestic fowls
check the advice from the AntAs
spectrum’. By far the most prominent
went to their roost.
editor to decide. Photographs You
emission line was in the blue, with the
may have come across some
impression of lines throughout the
Whilst the full beauty of the inner and
spectrum to the red. During totality, the
outer corona was not seen as it would have photographs of historical
grating was dismounted and the sun
been in a clearer sky, ‘the utter desolation
astronomical interest. You will need
viewed directly with the binoculars.
of the scene, the purple-hued darkness and
Despite the thin cloud, the inner corona
the chill rushing wind, the pounding of the to provide captions for each image.
was much brighter than expected and a
waves on the rocky headland and the shrill Please identify photographs clearly
beautiful arc of brilliant magenta
screaming of seabirds wheeling above our
and ensure that there are no
prominences was seen, covering one-sixth heads in fright, all combined to inspire the
copyright restrictions if at all
of the sun’s southern limb. (Due to their
thought that this indeed must be Ultima
possible. Please identify the sources.
observing site being on the southern edge
Thule - the very edge of the World as our
Book Reviews. If you have read an
of the eclipse track, this may have been in forefathers knew it.’
part, the solar chromosphere.) Owing to
interesting book recently relating to
cloud, the outer corona was not visible.
Ken Brierly, Gerald Marlowe and Dr
astronomical history you could
Lyne-Pirkis are the only astronomers,
write a review. Again please check
With his larger aperture binoculars, Gerald along with perhaps a handful of local
that it has not been reviewed
Marlowe observed a greater extension to
people and members of the doctor’s
the corona and short polar plumes. Baily’s family, that are known to have seen the
already in any SHA publication.
Beads were seen at third contact.
1954 total eclipse of the sun from the
Events. If you have attended a
British Isles.
relevant event that you think might
‘A moment passed whilst our eyes got
be of interest to Bulletin readers
used to the dark, and then the corona
Kevin Kilburn
blossomed in a glory of pearly grey light
please consider writing a report.
Manchester Astronomical Society
around the disk of the obscuring moon,
Please check with the editors to
with long delicate streamers at the poles
avoid duplication. Take
and shorter little tufts of light at the
photographs if possible and observe
equator.’
the previous guidelines regarding
Although abandoning his photographic
the submission of photographs and
observations, Dr. Lyne-Pirkis saw Baily’s
article writing.
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Conwy and Betwys-y-Coed) with our
smoked glass (made by holding a piece of
glass over the kitchen fire) and waited for
it all to happen. It was a weird
experience. It went very quiet as the birds
stopped twittering and then we
could see this dark shadow coming quite
fast over the hills. It went very dark
The total solar eclipse of 29 June 1927 was and then you could see the sun peeping
round the moon, as it were. The birds
the first such event visible from mainland
started singing again and it got a lot
Britain in the 20thC. The path of totality
warmer. I will never forget this dark
was ideally located for the Manchester
shadow passing over and most of us there
Astronomical Society (MAS), although
came to the conclusion that there
totality was to last a mere 22 seconds.
must be a God somewhere. I can see from
However, as might be expected, the
the map (taken from the Manchester
weather was far from good, being mainly
Guardian of 28 June 1927) that we were
overcast and drizzly. The moon's shadow
right in the middle of the track."
came onto land at Criccieth,
Caernarvonshire and passed directly across
As an aside, it has been pointed out by Dr
the Snowdonia mountains to leave the
Brenda Bhattacharyya that the awesome
North Wales coast at Pensar. Having
crossed Liverpool Bay, landfall was again spectacle of the solar eclipse followed
made between Ainsdale and Formby from close on the heels of a far more traumatic
family experience. In 1926, having been to
where, at Southport, several of our
the cinema some miles from Dolgarrog,
members observed. The track then
the young Llewelyn Evans found to his
continued in a north-easterly direction,
horror that in his short absence the village
passing over Preston, coming close to
had been struck by disaster. The reservoir
Stoneyhurst and several towns such as
above the village had burst its banks and
Giggleswick, from where most of the UK
flooded the village with the loss of his
observations were made. The shadow
mother, three young sisters and his home.
passed over Richmond and Darlington
Perhaps, after witnessing the eclipse, here
before leaving our shores at the
was evidence of the God he doubted the
Hartlepools. The eclipse was an early
previous year.
morning event, totality lasting less than
half a minute. The shadow was nowhere
At the October meeting in 1927, the main
wider than 35 miles and Manchester was
not within the path of totality although it is business of the evening was the reports by
members of the total eclipse. Many more
possible that given favourable skies a sort
observations of the shadow were made and
of long duration 'diamond ring' effect,
during which the corona would have been all of the phenomena normally associated
with a total solar eclipse were seen, except
visible, could have been seen from here.
one. There were no reports of the shadow
The nearest place, which was just in the
bands, probably because of the prevalence
zone of totality, was Horwich. Liverpool
of cloud. Messrs Porthouse and Hindle,
was mostly within the path except for the
observing from Slaidlawe, about 7 miles
very southernmost part of the city.
from Clitheroe, did record that the edge of
the shadow seemed to leap past them in
From Snowdonia the shadow was seen
sweeping towards the mountains in a most series of huge vibrations or flickers.
spectacular way as this eyewitness account Another observer at Southport also noted a
recently retold by Mr Llewelyn Evans, the similar flickering effect, when the
following end of the shadow passed. They
father-in-law of one of our late members,
were fortunate in having a clear view of
Dr Mukti Bhattacharyya, recalls.
the Sun for about 15 minutes, including the
period of totality. This was longer than the
"I was 14 at the time and recall that we
few minutes enjoyed by the Astronomer
were going to see something which
Royal at Giggleswick. Unfortunately,
probably we would never see in this
unlike the Astronomer Royal, they had not
country again in our lifetime. We were
up early in the morning and climbed a hill been able to take any photographs.
of about 2000 feet, at the back
Of the corona, Mr Porthouse reported that
of the village (Dollgarrog, situated in the
neither long coronal streamers nor any
Conwy valley, midway between

The Eclipse of 1927 and the
Manchester Astronomical
Society.
by
Kevin J Kilburn
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plumes were observed, the corona being
distinctly of a type characteristic of
sunspot maximum. Some short extensions
of the corona were seen, but at no point
reaching a full diameter from the limb. The
colour of the inner corona was whitish
yellow, and the outer corona had a
greenish tinge. A son of Mr Porthouse also
confirmed these colours. Concluding his
report, Porthouse said that if he could only
think of one word to describe the
wonderful onrush and passage of the
moon’s shadow, “appalling”.
Several members had chartered a bus, for
12/6d each (65p), for a return trip to
Southport to observe the event and Miss
Mary Proctor (daughter of the populariser
of astronomy for the general public, the
late Richard Proctor), at the age of 65, had
even flown along the path of totality across
Yorkshire in a chartered aeroplane. Mr E
Denton Sherlock had purposefully set out
to photograph the eclipse and described the
equipment before showing the only
photograph of totality taken by any of the
members and, as far as he knew, the only
non-professional photograph taken
anywhere in the UK. He also recorded a 2
deg (F) drop during totality and noted that
the air temperature showed very little
change throughout the eclipse, possibly
due to the great amount of cloud present
and the early hour at which it took place.
Father O’Connor, head of the Stonyhurst
Observatory, standing in for Father
Rowland who was ill, showed on the
screen and described in some detail, the
instruments which had been made ready at
Stonyhurst for securing photographic
records of various eclipse features. But
weather conditions were unfavourable,
especially during totality. They did,
however secure several photographs before
and after totality, one of which, taken a
second or two before totality, showing an
arc of the chromosphere and some Bailey’s
beads.
Not until 11 August 1999 was it again
possible to witness this rare phenomenon
from mainland Britain, from the tip of
Cornwall, although the oft-forgotten total
eclipse of 30 June 1954 was visible from
the northern tip of Unst in the Shetland
Islands.
-------------------------------------
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Astro-Snippets 6
from
Paul Haley
Astro-snippets 1-5 focused on the online
Grace’s Guide project, covering the years
1856-88. (see SHA Bulletins 24-29).
Astronomy in the 1860s was also covered
by the London publisher Groombridge &
Sons with 3 titles:
• Recreative Science: a record and
remembrance of Intellectual
Observation
• Intellectual Observer: a review
of Natural History, Microscopic
Research and Recreative Science
• Student and Intellectual Observer
of Science, Literature and Art
These monthly journals can be accessed
online through the Biodiversity Heritage
Library and the Hathi Trust Digital
Library. A useful review of popular
science journalism at this time has been
produced by Ruth Barton.i

Figure 1: Front cover from the first issue
of the new science journal in 1859
The Recreative Science series (3 vols.)
covered the period 1859 August to 1862
January and was edited by gardening
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author James Shirley Hibberd (1825-90).
(Fig 1) Astronomical contributions were
mainly from 4 writers: Edward Joseph
Lowe (1825-1900), George Frederick
Chambers (1841-1915), William Corbett
Burder (1822-65), and Mary Ward, née
King (1827-69).
Edward Lowe’s life has been researched
by Madeline Cox.ii He was keen on
meteorology, astronomy, botany and lived
in Nottinghamshire. His monthly
astronomical column for Recreative
Science can be found in: v.1 pp. 35, 71,
107, 143, 179, 215, 250, 286, 322, 358; v.2
pp. 30, 66, 102, 138, 172, 209, 245, 282,
317, 353; v.3 pp. 30, 64, 99, 136, 171, 208,
246, 316 and 349.
Longer papers included: v.1 pp. 3-7 The
Planets [including a table of discoveries of
the first 56 minor planets] ; pp. 130-8
Meteors or falling stars [including a table
of ‘remarkable meteors’ since 1830]. v.2
pp. 16-23 Total eclipse of July 18, 1860; p.
194 Lunar halo seen at the Beeston
Observatory; pp. 243-4 Remarkable
meteor & singular arches of aurora
borealis. v.3 pp. 63-4 Aurora borealis seen
at the Beeston Observatory, March 9,
1861; pp. 294-6 Light analyzed [Bunsen &
Kirchoff discoveries]; pp. 348-9 List of
Planets [including nos. 57-71 in table]. For
an unknown reason Lowe then decided to
end his regular contributions from
Highfield House Observatory,
Nottingham.
George Chambers’ life has been
researched by Peter Johnson.iii In 1861, at
the age of 19, his A Handbook of
Descriptive and Practical Astronomy was
completed; by 1890 it ran to 3 volumes. In
Recreative Science he began a long series
of papers on comets: v1 pp. 139-40 The
expected great comet [possible return of
the great comet of 1264]; pp. 195-6 A
catalogue of all the comets whose orbits
have hitherto been computed [tabulated
from 370 B.C.] ; the catalogue continues
on: pp. 247-9, 284-5 and 359. v.2 pp. 7781 The structure and movements of comets

is divided into 4 parts, see also, pp. 121-5,
146-9 and 197-9; see also, p. 99 Comet III,
1860. Chambers took a break during v.3
before resuming his detailed papers in the
Intellectual Observer.
William Burder’s address was
‘Observatory, South Parade, Clifton,
Bristol’ and his interests included
astronomy, archaeology and meteorology.iv
His 3 papers were: v.1 pp. 165-7 A
portable equatorial; pp. 353-6 A meridianline; v.2 pp. 314-5 The portable
equatorial.
Mary Ward’s life (the Hon. Mrs Ward)
has been researched by Susan McKennaLawlor.v Three papers and one book
review are to be found in the pages of
Recreative Science: v.1 pp. 213-4 How to
use the telescope [a review of Telescope
Teachings]; pp. 222-4 The conjunction of
the planets Jupiter and Venus, on the
morning of July 21st, 1859 [Mrs. Ward
used ‘an old 3-inch Dollond’ from
Trimleston House, near Dublin]; pp. 27983 The lunar eclipse of February 7, 1860;
v.3 pp. 141-50 The great comet of June
and July, 1861.
Other astro-snippets in Recreative Science
included: v.1 pp. 120-1 Telescopes for
amateurs [H. Hurst]; pp. 213-4 The new
intra-Mercurial planet [referring to Le
Verrier’s prediction and reputed sightings];
v.2 pp. 212-3 telescopes of small aperture /
new planets / comet III, 1860; v.3 p. 32
Encouragement for amateur astronomers;vi
pp. 211-2 attempts to photograph the
comet of July.

The Intellectual Observer series (12 vols.)
covered the period 1862 February to 1868
January and was edited by
journalist/scientist Henry James Slack
(1818-96); he continued as editor of The
Student (5 vols.) which ran from 1868
February to 1870 June. New writers
included: Rev. Thomas William Webb
(1806-85), with a regular monthly column
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in the Intellectual Observer, Alexander
Stewart Herschel (1836-1907), Richard
Anthony Proctor (1837-88), William
Radcliffe Birt (1804-81), John Browning
(1835-1925) and William Thyme Lynn
(1835-1911). Lynn worked at the Royal
Observatory, Greenwich, and produced a
monthly column for The Student.
The astro-snippets below begin with
Webb’s column and then continue with 12
topics:

v.2 Jan pp. 461-4 The Moon; v.3 Feb pp.
51-9 Uranus / double starsxiv [doubles total
= 100]; v.3 Mar pp. 123-31 Uranus /
silvered glass specula; v.3 Apr pp. 213-21
Specula for telescopes / double stars;xv v.3
May pp. 296-9 Astronomical notes; v.3 Jun
pp. 377-82 Cometary phenomena; v.3 Jul
pp. 449-56 Astronomical notes; v.4 Aug
pp. 56-64 Clusters of stars & nebulae / the
surface of the Moon; v.4 Oct pp. 182-95
The planet Mars (Fig 2); v.4 Nov pp. 257-

v.5 May pp. 292-9 Solar observation; v.5
Jun pp. 359-68 Neighbourhood of the
lunar spot, Mare Crisum; v.5 Jul pp. 43443 Solar observation / colours of stars /
constitution of nebulae; v.6 Aug pp. 58-51
Double star / colours of stars [doubles
total = 124]; v.6 Sep pp. 108-19 Colours of
stars / clusters & nebulae; v.6 Oct pp. 20412 The NW lunar limb / clusters &
nebulae; v.6 Nov pp. 257-62 NW lunar
limb / achromatic telescope; v.6 Dec pp.

Rev. Thomas William Webb’s life has
been researched by Janet & Mark
Robinson.vii His Intellectual Observer
column included historical reviews of
most topics covered in addition to
observing details; details of planets
visible, occultations and transits of
Jupiter’s satellites were also listed. The
writer has researched Webb’s networking
with other astronomers.viii It is interesting
to compare his visits to different
observatories with the development of his
own equipment:
1862
[Webb’s Celestial
Objects for Common Telescopes was
published 1859 August by Longman]
v.1 Feb pp. 63-7 The Earth in the Comet’s
Tail;ix v.1 Mar pp. 143-52 Double Stars;
v.1 Apr pp. 230-4 The planets of the
month; v.1 May pp. 265-77 Work for the
telescope / double starsx [Webb begins a
catalogue of doubles]; v.1 Jun pp. 373-5
Work for the telescope / double stars; v.1
Jul pp. 431-9 Saturn’s ring / double
starsxi; v.2 Aug pp. 52-60 Transit of the
shadow of Titan / double stars / the Moon;
v.2 Sep pp. 131-40 Opposition of Mars /
double stars / the cometxii; v.2 Oct pp. 198205 Comet II. 1862; v.2 Nov pp. 299-305
Double stars [doubles total = 60]; v.2 Dec
pp. 370-9 Double stars / the Earth in
oppositionxiii .
1863
[Silvered-glass mirrors
were being made by Rev. Henry Cooper
Key (1819-79), at Stretton Rectory]
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Figure 2: Mars images by T.W. Webb in 1862
66 Clusters & nebulae [Webb begins
catalogue of clusters & nebulae]; v.4 Dec
pp. 346-53 Clusters & nebulae.
1864
[Webb visiting many
observatories – he wanted to upgrade from
his 7-foot, 5½-inch Clark refractor]
v.4 Jan pp. 448-57 Clusters & nebulae /
the achromatic telescope; v.5 Feb pp. 5462 Clusters & nebulae / great nebula in
Orion / comparison of sun & stars; v.5
Mar pp. 138-40 Clusters & nebulae /
double stars; v.5 Apr pp. 188-206 The
Moon / double star [Mare Crisium region];

343-51 Clusters & nebulae / doubles stars
/ Mars.
1865
[Webb was regularly
testing silvered-glass mirrors made by
George With, in Hereford]
v.6 Jan pp. 446-55 Herschel’s catalogue of
nebulae / achromatic telescope; v.7 Feb
pp. 49-57 The lunar arctic region: Mare
Frigoris, Mount Taurus, Posidonius; v.7
Mar pp. 133-42 The great star of 1572 /
twilight / solar observation / optical
deception / double stars / planetary
nebula; v.7 Apr pp. 179-90 The

ARTICLE
achromatic telescope, dialytes and fluid
lenses / nebula / double stars [fascinating
review of alternative optics];xvi v.7 May
pp. 255-8 The lunar Taurus (S.) and
Argaeus; v.7 Jun pp. 368-73 Dr Draper’s
telescope; v.7 Jul pp. 467-70 Colours of
stars; v.8 Aug pp. 28-33 Lunar details /

planet Saturn [1st of 6 consecutive papers,
see also ...]; v.9 Jun pp. 366-81, v.9 Jul pp.
466-9, v.10 Aug pp. 49-59, v.10 Sep pp.
142-9 and v.10 Oct pp. 194-202; v.10 Nov
pp. 281-8 Cometary light / nebulae; v.10
Dec pp. 386-93 Nebular & stellar spectra /
solar observations / red star.

1867
[Webb’s
9⅓-inch reflector was
installed on a Berthon
equatorial inside a Romsey
Observatory]xvii
v.10 Jan pp. 441-3 Lunar
details; v.11 Feb pp. 51- 60
Light spots in the lunar night
/ the crater Linné; v.11 Mar
pp. 144-51 Schröter’s
meteors / the lunar Cassini /
crimson star [R Leonis];
v.11 Apr pp. 195-205 Lunar
delineation / the lunar
Aristillus & Autolycus; v.11
May pp. 275-83 Red star /
double stars / nebulae /
Linné & Aristoteles [doubles
total = 159]; v.11 Jun pp.
379-87 The lunar Apennines
/ clusters and nebulae; v.11
Jul pp. 459-67 Clusters &
nebulae / southern objects /
Figure 3: Prismatic meteor spectra by A.S. Herschel in 1863
double stars; v.12 Aug pp.
52-60 Mare Vaporum and
the lunar clefts; v.12 Sep pp.
colours of stars; v.8 Sep pp. 133-43
95-104 The lunar clefts / Mare Vaporum;
Celestial photography / Engelmann on
v.12 Oct pp. 214-23 Gruithuisen’s city in
double stars / crimson star; v.8 Oct pp.
the Moon; v.12 Nov pp. 273-80 The lunar
207-16 Clusters & nebulae / double stars
Eratosthenes and Copernicus; v.12 Dec
[nebulae & clusters total = 31]; v.8 Nov
pp. 370-81 Lunar details / double stars /
pp. 292-301 The lunar Mare Serenitatis /
clusters & nebulae [nebulae & clusters
double stars [doubles total = 157]; v.8 Dec total = 48].
pp. 370-5 Chacornac on the Moon.
1866
[In April Webb’s father
bought him a 7-foot, 9⅓-inch WithBrowning reflector]
v.8 Jan pp. 454-60 Opposition of Ceres;
v.9 Feb pp. 56-64 Lunar details; v.9 Mar
pp. 135-41 Notes on the comparative
geology of the Earth & Moon; v.9 Apr pp.
173-81 Lunar details / clusters & nebulae /
crimson star; v.9 May pp. 247-67 The
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1868
[The 2nd edition of
Webb’s Celestial Objects was published
this year]
v.12 Jan pp. 435-45 Lunar sketches [notes
for Eratosthenes & Copernicus]; Sv.1 Jul
pp. 454-61 Globular clusters of stars; Sv.2
Dec p. 391 beautiful telescope field.

1869
[Webb’s winter
observing challenge was a study of Jupiter
over 40 nights to 1870 March]
Sv.2 Jan pp. 438-44 Linné / Hyginus /
diagonal prism eyepiece; Sv.3 May pp.
251-60 Colour in the Moon; Sv.3 Jul pp.
424-7 Work for the telescope.
1870
[Webb continued his
Jupiter study, observing on 49 nights to
1871 April]
Sv.5 Jun pp. 481-91 Star-colours.
1 – Earth
v.3 (1863 Jun) pp. 354-64 The precession
of the equinoxes, and apparatus for its
imitation [Thomas William Burr (182174)]; v.4 (1863 Nov) pp. 294-301 The
Earthquake of October 1863 [see also, pp.
367-70]; v.5 (1864 Jun) pp. 324-7 The
Earth as seen from the Moon [Camille
Flammarion (1842-1925)]; v.11 (1867
Mar) pp. 113-27 The climate of Great
Britain [Proctor]; Sv.4 (1869 Dec) pp.
419-30 Notes on terrestrial magnetism
[Proctor].
2 – Meteors & meteorites
v.1 (1862 Apr) pp. 217-22 Observed
heights of meteors and shooting stars
[Herschel]; v.2 (1862 Dec) p. 390 The
meteoric stone of Chassigny [analysis of
1815 meteorite by M. Damour]; v.2 (1863
Jan) pp. 422-7 Magnificent meteor seen on
27th Nov 1862 [Lowe]; v.3 (1863 Feb) pp.
31-6 Quetelet on Shooting-Stars [Adolphe
Quetelet (1796-1874)]; v.3 (1863 Mar) pp.
162-6 Observation of bolides [Herschel];
v.4 (1863 Oct) pp. 157-68 Falling stars
and meteorites [David Thomas Ansted
(1814-80)]; v.6 (1864 Oct) p. 220
Luminous meteors [James Glaisher (18091903)]; v.7 (1865 Apr) pp. 208-20
Outlines of meteoric astronomy [Herschel];
v.9 (1866 Mar) pp. 99-102 Detonating
meteors of February & November
[Herschel]; v.10 (1866 Aug) pp. 38-40 The
coming meteor shower / the spectra of
meteors; v.10 (1866 Oct) pp. 161-70
Prismatic spectra of the August meteors
[Herschel] (Fig 3); v.10 (1866 Dec) pp.
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ARTICLE
373-7 The November meteors [Slack]; v.10
(1867 Jan) pp. 449-58 The November
shooting stars [Mrs. Ward];xviii v.10 (1867
Jan) pp. 459-66 The November meteorshower at Glasgow [Herschel]; v.12 (1867
Aug) p. 80 Meteoric appearances on June
11; v.12 (1867 Oct) pp. 190-9 The
November shooting stars [Proctor]; Sv.2
(1868 Oct) p. 240 great meteor at Warsaw;
Sv.2 (1868 Nov) pp. 254-66 The
November shooting stars [Proctor]; Sv.2
(1868 Nov) p. 320 large meteor; Sv.2
(1869 Jan) p. 468 meteors in Canada; Sv.4
(1869 Oct) pp. 200-10 Gauging the
November meteor-stream [Proctor]; Sv.5

The aurora of December; v.7 (1865 Apr)
pp. 176-7 Auroral arches; v.7 (1865 Jun)
pp. 377-82 Height of the auroral arch of
March 20, 1865 [Herschel]; v.7 (1865 Jun)
pp. 382-5 The auroral arch of March 20,
1865, as seen in Ireland [Mrs. Ward].
4 – Moon
v.3 (1863 Apr) p. 228 Photographs of the
Moon;xix v.5 (1864 Feb) pp. 64-5 Recently
named lunar craters [Birt]; v.5 (1864 Jul)
pp. 459- Temperature and climate of the
Moon [James Hall Nasmyth (1808-90)];
v.7 (1865 Feb) pp.74-5 RAS – Jan 13:
Occultation of the spectrum of a star

p. 448 Schmidt on the crater Linné and on
the November meteors [Julius Schmidt
(1825-84), Athens Observatory]; v.11
(1867 Mar) p. 152 Schmidt on Linné; v.11
(1867 Apr) pp. 215-22 Fresh notes on the
crater Linné, and supposed lunar
eruptions; v.11 (1867 May) pp. 267-75
Lunar perspective [Lynn]; v.11 (1867 Jun)
pp. 388-90 Moon colours; v.11 (1867 Jul)
p. 480 The crater Linné; v.12 (1867 Aug)
pp. 36-42 Doubts and facts concerning
Linné; v.12 (1867 Oct) pp. 223-6 The
lunar eclipse of September 13 [Browning];
v.12 (1867 Oct) pp. 226-7 On colours seen
during the lunar eclipse [Slack]; Sv.1
(1868 Mar) p.
160 Heating
power of the
Moon; Sv.1 (1868
May) pp. 261-8
Has the surface
of the Moon
attained its final
condition? [Birt];
Sv.2 (1868 Aug)
pp. 45-50 Facts
about Linné /
Schmidt letter
[Lynn]; Sv.3
(1869 Mar) pp.
156-7 variation
in lunar
photography
[Birt]; Sv.3 (1869
Apr) pp. 190-4
The lunar crater
Aristarchus and
Linné [Browning]
(Fig 4); Sv.4
(1869 Aug) pp.

Figure 4: Linné region by J. Browning in 1869

(1870 Feb) pp. 92-3 Whence come
meteorites?
3 – Aurorae
v.2 (1862 Aug) pp. 38-41 De la Rive on
the aurora borealis [Auguste Arthur de la
Rive (1801-1873)]; v.2 (1862 Nov) pp.
258-65 On the aurora borealis [David
Walker (1837-1917)]; v.3 (1863 Feb) p. 67
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[William Huggins (1824-1910)]; v.7 (1865
Apr) p.240 Age at which the Moon can be
seen; v.8 (1865 Dec) p.399 Lunar
photography; v.9 (1866 May) pp. 267-8
Description of the lunar eclipse of 31st
March, 1866 [Alexander Brown (181493)]; v.10 (1867 Jan) pp. 444-7
Obscuration of a lunar crater [Birt – the
Linné controversy begins]; v.10 (1867 Jan)

68-9 the illumination of the Moon’s
surface during a total eclipse [S.S.
Greatheed]; Sv.4 (1869 Aug) p. 80 heat of
the Moon; Sv.4 (1869 Oct) pp. 226-33 On
the study of illumination, colour, and
shadow on the Moon’s surface [Birt]; Sv.5
(1870 Mar) pp. 161-7 Lunar activity [Birt

ARTICLE
5 – Planets
v.8 (1865 Aug) pp. 54-7 The planet
Saturn; v.8 (1865 Sep) pp. 143-6 Remarks
on Saturn [Proctor, see also p. 238]; v.10
(1867 Jan) pp. 466-73 The planet Mars
[Proctor]; v.12 (1867 Sep) pp. 81-5 Mars
during the late opposition [Browning] (Fig
5); v.12 (1867 Sep) pp. 144-6 Jupiter
without satellites; Sv.1 (1868 May) pp.
308-9 Markings on the planet Venus
[Browning]; Sv.2 (1868 Oct) pp. 217-26
Jupiter’s satellites [Proctor]; Sv.2 (1868
Nov) pp. 241-4 The colours of Saturn
[Browning]; Sv.3 (1869 Mar) p. 157 the
late transit of Mercury [H.W. Emons];
Sv.5 (1870 Feb) pp. 1-7 The condition of
Jupiter [Browning] ... see also pp. 335,
447-8 and 551-2.

Oct) pp. 205-19 Observations on Comet II.
1862 [Mrs. Ward]; v.2 (1862 Oct) pp. 2203 Appearance of Comet II. at Paris [Jean
Chacornac (1823-73)]; v.9 (1866 Feb) pp.
79-80 Spectra of Comet I. 1866; v.10
(1866 Oct) pp. 209-10 Chacornac on
comets; v.11 (1867 Apr) pp. 208-15
Biela’s comet [Lynn]; v.11 (1867 Jun) pp.
390-3 Probable connection of comets with
shooting stars [Lynn]; Sv.5 (1870 Feb) pp.
58-62 On the multiple tail of the great
comet of 1744 [John Russell Hind (182395)].

7 – Sun
v.1 (1862 Feb) pp. 71-5 The Transit of
Mercury on November 12, 1861 [Mrs
Ward]xx; v.1 (1862 May) pp. 286-8 M.
Faye on solar repulsion [Hervé Faye
(1814-1902)]; v.2 (1862 Nov) pp. 305-9
British Association for the Advancement of
Science [Nasmyth, ‘willow-leaves’
controversy]; v.5 (1864 May) p. 305 The
willow leaves, or rice grains, on the Sun
[Nasmyth]; v.5 (1864 Jun) pp. 345-6
Gautier on the physical constitution of the
Sun [Jean-Alfred Gautier (1793-1881)];
v.5 (1864 Jul) pp. 448-55 On the origin of
Figure 5: Coloured drawings by
the light of the Sun and stars [Balfour
Browning helped promote the new
Stewart (1828-87)]; v.7 (1865 May) pp.
technology of silvered-glass mirrors being 270-4 Secchi and Faye on the Sun /
made in Hereford by G.H. With: Mars
observations by Chacornac [Pietro Angelo
(1867), Saturn (1868) and Jupiter (1870). Secchi (1818—78)]; v.7 (1865 Jun) pp.402
Secchi & Herschel on the ‘willow leaves’
6 - Comets
in the Sun [Sir John Herschel (1792George Chambers continued his Comets
1871)]; v.8 (1865 Oct) pp. 166-9
series of papers, with historical records of
Chacornac on the volcanoes of the Sun;
comets having unknown orbits: v.2 (1862
v.8 (1866 Jan) pp. 450-4 Solar physics;
Dec) pp. 380-383; v.3 (1863 Mar) pp. 97v.10 (1866 Aug) pp. 15-9 Chacornac’s
101; v.3 (1863 Apr) pp. 252-255; v.4
solar theories; v.10 (1866 Nov) p. 320
(1863 Oct) pp. 218-22; v.4 (1863 Dec) pp. Silvered object glasses for Sun viewing;
381-4; v.5 (1864 Apr) pp. 218-21; v.5
v.10 (1867 Jan) p. 479 Norman Lockyer on
(1864 Jun) pp. 373-5; v.6 (1864 Sep) pp.
the spectra of sun spots; [Joseph Norman
131-7; v.6 (1864 Nov) pp. 298-300; v.6
Lockyer (1836-1920)];
(1864 Dec) pp. 373-4; v.8 (1865 Sep) pp.
v.11 (1867 Mar) pp. 157-8 Researches on
125-6; v.8 (1865 Oct) pp. 224-6; v. 8
solar physics; v.11 (1867 Jul) pp. 429-46
(1865 Nov) pp. 305-7; v.8 (1865 Dec) pp. Sun viewing and drawing [Rev. Frederick
379-80; v.9 (1866 Feb) pp. 64-7.
Howlett (1821-1908)] (Fig 6); v.12 (1867
Other comet snippets include: v.2 (1862
Sep) p. 159 Constitution of Sun and stars
Sep) p. 148 Comet I. 1862 [Jean-Charles
[George Johnstone Stoney (1826-1911)];
Rodolphe Radau (1835-1911)]; v.2 (1862

Sv.2 (1868 Nov) pp. 272-4 Austrian
expedition to observe the eclipse [Lynn];
Sv.2 (1868 Dec) pp. 391-3 solar eclipse of
August 18th, 1868 [Lieut. Warren]; Sv.3
(1869 Feb) p. 80 the late solar eclipse;
Sv.5 (1870 Jun) pp. 533-9 Modern eclipse
observations [Browning].

Figure 6: Sunspots by F. Howlett in
1864/5
8 – Stars
v.1 (1862 May) p. 324 The companion of
Sirius; v.3 (1863 Mar) p. 147 Variable star
astronomy; v.3 (1863 Apr) pp. 212-213
Variable star observations [George Knott
(1835-95)]; v.3 (1863 Apr) pp. 226-227
Dark stars; v.7 (1865 May) pp. 274-7 Star
colours; v.7 (1865 Jun) pp. 396-8 Royal
Institution – May 19 [Huggins]; v.7 (1865
Jun) pp.398-9 Colours of Cor Caroli
[Knott]; v.8 (1865 Oct) p. 240 The size of
star discs; v.8 (1865 Nov) pp. 276-7 On
the size of telescopic star-disks [William
Rutter Dawes (1799-1868)]; v.9 (1866
Apr) pp. 204-9 Star maps; v.9 (1866 Jun)
pp. 382-5 The ‘new star’ [Huggins]; v.10
(1866 Sep) pp. 119-23 Red stars [Hans
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ARTICLE
Carl Frederick Schjellerup (1827-87)];
v.12 (1867 Aug) pp. 1-12 Notes on star
streams [Proctor]; Sv.5 (1870 May) pp.
369-82 Star-drift [Proctor].
9 – Nebulae
v.1 (1862 Apr) p. 244 Hind’s variable
nebula; v.1 (1862 July) pp. 481-2 The
great spiral nebula [Chacornac]; v.2
(1862 Dec) pp. 353-4 Lassell on an
annular nebula [William Lassell (17991880)]; v.2 (1863 Jan) pp. 418-21 Gautier
on nebulae; v.10 (1866 Nov) pp. 310-4
The nebula hypothesis of Laplace
explained by Delauney [Charles-Eugène
Delauney (1816-72)]; Sv.1 (1868 Mar) pp.
113-22 Notes on nebulae [Proctor].
10 – Spectroscopy
v.1 (1862 June) pp. 362-37 The principles
of spectrum analysis [Thomas Rowney];
v.3 (1863 Apr) p. 226 Secchi on star
spectra; v.3 (1863 Jun) pp. 338-49
Spectrum analysis applied to the stars
[Huggins]; v.6 (1864 Nov) pp. 238-45
Spectroscope apparatus; v.6 (1865 Jan)
pp. 388-405 Celestial chemistry, and the
physical constitution of the stars and
nebula [Burr]; (Fig 7); v.7 (1865 Jun) p.
401 New spectroscopes; v.7 (1865 Jun) pp.
444-7 Direct vision spectroscopes by
double internal reflection [Herschel]; v.10
(1866 Nov) pp. 317-8 The terrestrial dark
lines of the spectrum; Sv.3 (1869 Mar) pp.
120-4 How to photograph the solar
spectrum.

Figure 7: From ‘Celestial chemistry’ paper by T.W. Burr in 1865

(1813-99)]; v.5 (1864 Apr) pp. 166-70
Portable equatorials [Burder]; v.5 (1864
May) pp. 241-6 A Cheap observatory
[Bird]; v.5 (1864 May) pp. 290-2 Starfollowing with table stands [Berthon]; v.5
(1864 Jun) pp. 318-24 Kew Observatory;
v.5 (1864 Jun) pp. 338-40 Star following
[Berthon]; v.5 (1864 Jul) pp. 444-8 The
Romsey Observatory [Berthon];xxii v.5
(1864 Jul) p. 464 Mr. De la Rue’s
astronomical soirée;xxiii v.6 (1864 Oct) pp.
203-4 The Berthon telescope stand; v.6
(1864 Nov) pp. 278-80 A balcony
observatory [Slack]; v.6 (1864 Dec) pp.
378-9 Review of ‘the astronomical
observer’ by W.A. Darby; v.7 (1865 Mar)
pp. 131-2 Lassell at Malta; v.7 (1865 May)
pp. 316-8 RAS – April 12th; v.8 (1865 Aug)
pp. 12-27 Photography at Greenwich
11 – Observatories, telescopes &
Observatory [Burr]; v.8 (1866 Jan) pp.
accessories
421-3 A clepsydra for driving telescopes
v.1 (1862 June) pp. 380-381 The great
[Bird]; v.8 (1866 Jan) pp. 447-50 A
Foucault telescope [Léon Foucault (1819- substitute for the position micrometer
68)]; v.2 (1862 Aug) pp. 36-38 Star
[Charles Grover (1842-1921)]; v.9 (1866
finding; v.2 (1862 Aug) p. 62
May) pp. 277-81 Browning’s reflecting
Astronomical society [Burr’s aplanatic
telescope; v.11 (1867 Apr) pp. 176-80
eyepiece, see also pp. 311-2]; v.3 (1863
Silvered mirror telescopes – their merits &
Mar) p. 148 Gauss telescope glasses
disadvantages; v.12 (1868 Jan) pp. 425-34
[Radau]; v.3 (1863 Apr) pp. 272-6
The philosophical instruments in the Paris
Construction and silvering of glass specula Exhibition; Sv.1 (1868 June) pp. 380-2 The
[Frederick Bird];xxi v.4 (1863 Nov) pp.
Melbourne telescope.
282-5 Table-stand for astronomical
telescopes [Rev. Edward Lyon Berthon
12 – Notes
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v.2 (1863 Jan) pp. 465-466 Royal
Astronomical Society; v.5 (1864 Jun) pp.
383-4 surface of the Sun / companion of
Sirius / size of Earth; v.5 (1864 Jul) pp.
465-6 comets’ tails / Alvan Clark / Struve
& Sirius B / bolide; v.6 (1864 Sep) p. 144
sun-spots / comets / Steinheil telescope; v.6
(1864 Oct) p. 225 comet spectra / 5th
satellite of Jupiter / Venus near the Sun;
v.7 (1865 Feb) pp. 81-2 apparent diameter
of Sirius / Biela’s comet; v.7 (1865 Mar)
pp. 87-92 Life conditions in other worlds
[see also, v.7 (1865 Apr) pp. 197-8]; v.7
(1865 Mar) pp. 159-62 meteor observed at
sea / stool for astronomers / nature of sun
spots / Huggins on the Orion nebula /
Phillips on Mars; v.7 (1865 Jul) pp. 480-1
age at which New Moon seen / Steinheil on
dividing bright double stars; v.8 (1865
Aug) pp. 78-9 comparative luminosity of
Venus & Moon / Jupiter spots / Airy on a
polar expedition; v.8 (1865 Sep) p. 159 the
colours of Mars / mobility of the Sun’s
photosphere; v.8 (1866 Jan) pp. 479 solar
eclipse in Chile / the Earth in the comet’s
tail; v.9 (1866 Mar) pp. 158-60 auroral
arches / sun spots / size of star discs /
celestial photography; v.9 (1866 Apr) pp.
238-40 photometry / Brothers’ Moon
photograph; v.9 (1866 May) p. 318
spectra of α Orionis and Sirius / the
companion of Antares; v.9 (1866 Jul) pp.
421-8 Popular astronomy; v.9 (1866 Jul)

ARTICLE
pp. 429-41 Equigraphic projections of the
globe [Proctor]; v.9 (1866 Jul) pp. 478Huggins on Sun granules / Chacornac on
the Moon / Huggins on the ‘new star’ in
Coronae; v.10 (1866 Aug) pp. 23-7
Deceptive figures – Saturn’s phase
[Proctor]; v.10 (1866 Aug) pp. 78-80 the
Dhurmsalla meteoric stone / the Zodiacal
light / effects of increase of Sun’s mass /
prisms and silvered flats for telescopes /
achromatic eyepieces; v.11 (1867 Feb) pp.
79-80 gauging the light of spots on the
Moon / Rutherford’s celestial photography
/ Jupiter’s satellites concealed / the planet
Mars; v.11 (1867 Mar) pp. 159-60
Tempel’s comet & shooting-stars / Faye on
the Sun’s rotation / Wray’s object glasses;
v.11 (1867 May) pp. 319-20 Browning’s
sun screen / the November meteors; v.11
(1867 Jun) pp. 400- Separating power of
telescopes [Dawes]; v.12 (1868 Jan) pp.
479-80 Comet III. 1867 / new stars near α
Lyrae / parallax of the Sun; Sv.1 (1868
Feb) pp. 53-8 Astronomical notes for
February [Lynn] ... see also pp. 142-7,
209-14, 282-8, 375-80 and 466-71 for
months up to July; Sv.1 (1868 Feb) pp. 756 RAS-Jan 10; Sv.1 (1868 Feb) p. 79 the
rotation period of Mars / star colours
affected by aperture; Sv.1 (1868 Apr) p.
240 Astronomical items; Sv.2 (1868 Aug)
pp. 50-7 Astronomical notes for August
[Lynn]; see also pp. 134-45, 196-205, 27886, 381-90 and 429-38 for months up to
January; Sv.2 (1868 Sep) p. 160 The
eclipse in India / fall of meteorites at
Casale; Sv.2 (1868 Oct) pp. 226-31
binocularisation of the telescope / an
attempt to see the eclipse; Sv.3 (1869 Feb)
pp. 1-10 A new theory of the Universe
[Proctor] ... contd. pp. 110-9 and 177-89;
Sv.3 (1869 Feb) pp. 35-43 Astronomical
notes for February [Lynn] ... see also pp.
125-30, 217-21, 279-85, 366-71 and 440-4
for months up to July; Sv.3 (1869 Apr) p.
239-40 new direct vision spectroscope /
transit of Venus / heat of the stars; Sv.3
(1869 May) p. 319 transit of Venus; Sv.3
(1869 Jun) pp. 399-400 pocket
spectroscope / transit of Venus in 1874;
Sv.3 (1869 Jul) p. 460 lunar eclipse / eta

Argus / the earth’s shadow [T.D.
Smeaton]; Sv.4 (1869 Aug) pp. 14-25 The
asteroids and the nebular hypothesis
[Proctor]; Sv.4 (1869 Aug) pp. 53-7
Astronomical notes for August [Lynn] ...
see also pp. 140-4, 216-24, 299-305 and
371-6 for months up to December; Sv.4
(1869 Dec) pp. 377-9 the study of the
planets / stereograms of Mars; Sv.4 (1870
Jan) pp. 463-8 Remarks on the progress of
astronomy in 1869 [Lynn]; Sv.5 (1870
Feb) pp. 76-8 Telescopic work for
moonlight evenings [Birt] ... see also pp.
323-4; Sv.5 (1870 Feb) p. 111 Chinese
observations of comets / auroras and
magnetism / the Melbourne telescope; Sv.5
(1870 Mar) pp. 223-4 comets & meteors;
Sv.5 (1870 Apr) pp. 298-310 Other
worlds.

This paper summarises the great wealth of
information that can be researched online
from these 3 Groombridge journals.
Spending some time visiting the
‘astronomers of the 1860s’ is
recommended to all readers of this
Bulletin!
Please contact SHA member Paul Haley
with any feedback or suggestions for this
series:
E: pahastro@aol.com
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Cox, Madeline, ‘Edward J. Lowe and the
Nottingham observatories’, The
Antiquarian Astronomer (2004), v.1, pp. 610.
iii

Johnson, Peter, ‘George F. Chambers
1841-1915’, Journal of the British
Astronomical Association, (1990), 100, pp.
13-6.
iv

Burder’s book The Meteorology of
Clifton (1863) was based on 10 years
observation. He was one of the first to spot
the comet of 1861 in the UK, reporting an
early morning view to the Times on June
30 when it ‘was as bright as Capella’.

v

McKenna-Lawlor, Susan, ‘The Hon. Mrs
Mary Ward (1827-1869) Astronomer,
Microscopist, Artist and Entrepreneur’,
Astrophysics and Space Science Library,
292, pp. 19-51; chapter, ‘Whatever Shines
Should be Observed’.
vi

This snippet refers to the RAS gold
medal awarded to amateur astronomer &
artist Hermann Goldschmidt (1802-66)
who discovered 11 minor planets using altazimuth telescopes of 2 to 4-inch aperture
pointing through an open window!
vii

Robinson, Janet & Robinson, Mark, The
Stargazer of Hardwicke (2006,
Gracewing).

viii

Notes

Haley, Paul, ‘Travels of the Rev. T.W.
Webb’ SHA Bulletin, (2009) 19, pp. 31-6.
ix

Thomas & Henrietta Webb observation
of 1861 June 30.
i

Barton, Ruth, ‘Just before Nature: The
Purpose of Science and the Purposes of
Popularizaton in some English Popular
Science Journals of the 1860s’, Annals of
Science, 55 (1998), pp. 1-33. This paper
suggests the volume of astronomical
information increased from 4% (1860) to
18% (1869) over the 3 Groombridge &
Sons titles.

x

Webb mentions a Fleet Street observatory
used by Edward Troughton (1753-1835).

xi

Webb mentions observing an occultation
of Regulus on 1858 May 19 using a 14inch Slater achromatic in Euston Road,
Islington.
xii

Comet II. 1862 was discovered in
Florence by Pacinotho & Toussaint on July
22.
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ARTICLE

xiii

Webb suggests telescopic features that
might be visible on Earth by a hypothetical
observer on Mercury or Venus - most
intriguing!
xiv

This is the source of Webb’s quote:
‘Once I had the pleasure of seeing it
[Uranus] as a beautiful miniature full
moon, with an 11 feet achromatic of 7
inches aperture, considered the chefd’oeuvre of the late George Dollond, at
that time the property of H. Lawson, Esq.,
of Bath, and subsequently bequeathed by
him to the Greenwich Naval School.’

xv

Webb describes the silvered glass
mirrors made by Edward Frankland (182599), Frederick Bird, George Henry With
(1827-1904) and Rev. Henry Cooper Key
(1819-79). He had visited Key at Stretton
Rectory in 1862 May to see his 10-foot,
12-inch reflector. In 1863 With loaned him
a 4½-foot, 5½-inch mirror; by 1864
August Webb was using a 6-foot, 8-inch
With mirror on a wooden stand. In 1865
September Webb visited Frederick Bird, in
Birmingham, to see his 12-inch reflector,
clepsydra drive and brick observatory.
xvi

Webb had visited James Buckingham at
Walworth Common in 1864 May and used
his 30-foot, 21-inch Wray objective to
observes the globular cluster M13. The
optician William Wray (1829-86) was then
making a 14-foot, 8¾-inch dialyte
objective; Webb tested it in 1865 May, just
after this paper was published.
xvii

Webb averaged 30 nights/year
observing in the open air before 1867
(maximum was 67 nights in 1862). In the
decade after getting his observatory this
rose to an average of 48 nights/year
(maximum was 83 in 1871, when he was
aged 65).
xviii

This is the last paper by the Hon. Mrs.
Ward published in the Groombridge
journals. Mary Ward died 1869 August 31
under the wheels of an experimental steam
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car at Birr, Ireland, when she was thrown
from the vehicle on a bend.
xix

Publication by Smith & Beck of 12
images of the Moon taken by Warren de la
Rue (1815-89), showing the lunar phases
on 18-inch plates.

xx

Mary Ward gives a fascinating account
of the Mercury transit. She borrowed a 2inch Tulley refractor and set it up in an
east-facing room in Kingstown, Dublin,
using both projection and direct
observation. Her notes and sketches
include references to the small size of
Mercury, its egress and the position of sun
spots. Two weeks later she witnessed the
invisibility of Saturn’s rings as they
became edgewise.

DOWNLOADABLE FROM
THE SHA WEBSITE
The SHA Bulletin evolved from the SHA
Newsletter and you can see the
progression by visiting the SHA Website
and looking under Publications Bulletin. Issues 1 to 25 can be
downloaded from the site. Issue 14 is
shown below.

xxi

Frederick Bird of General Cemetery,
Birmingham, started with a 9-inch project
in 1862 at the encouragement of Webb; he
consulted With for the silvering process. In
1863 March he completed a 12-inch of 8¾foot focus.
xxii

Berthon’s wood & canvas ‘Romsey
Observatory’ was advertised for £10 (c.
£800 today).
xxiii

On Saturday 1864 June 4 the RAS
President reception at the Willis Rooms
included: lunar drawings of craters by
Naysmyth, Rosse sketches of nebulae, a
10-inch objective from Merz, Browning
prisms and vacuum tubes.

The Issue contains an article about
Charles Adshead Loxton shown below.

OBITUARY
Richard Baum (1930 – 2017) By
William Sheehan

Figure 1: Baum and William Sheehan,
Chester March 2005. Photo by Debb
Sheehan.
Richard Baum, noted amateur astronomer,
artist, and historian of astronomy, passed
away on November 12, 2017. He
belonged to the BAA for seventy years,
serving as Director of the Terrestrial
Planets Section from 1979 to 1991, and of
the Mercury and Venus Section from 1991
to 2000. He also served in a similar role
for the Association of Lunar and Planetary
Observers for several years. He received
the Lydia Brown award for meritorious
service from the BAA in 1988, and was
honoured with the Walter Haas observing
award from the ALPO. He was an
Honourary Member of the Society for the
History of Astronomy. He was known the
world around for his skill as an observer,
historical essays and books, and above all
for his generous encouragement of others.

proper tripod—for his own use. It was his
main telescope until he acquired a 4.5-inch
Baum grew up in Chester during the War. Wray on an equatorial by Cooke some
His father was a policeman, and the family years later. He never had the use of large
lived at 1 Dee Banks, Boughton. Despite
telescopes, so what he accomplished,
the distractions occasioned by the Blitz, he observationally, is a testimony to his
became interested in astronomy in his pre- acuteness of vision and skill in recording
teens. At first he used only a 3-inch
what he saw. He early took a special
refractor on a pillar and claw stand, with
interest in the planet Venus, and engaged
which he observed through the window
in a somewhat acrimonious debate with
such objects as tolerated such observing
Patrick Moore in the pages of the ALPO
conditions—the Sun and Moon. He went
journal The Strolling Astronomer
to art school, and satisfied his compulsory regarding broadly linear markings he
service requirement with the Royal Air
recorded on the planet but to which Moore
Force between 1948 and 1950. By then he was insensible. Though at the time Moore
was already a member of the BAA, and
seemed to have the upper hand with his
acquainted with the likes of H.P. Wilkins,
argument that the impressions in large
Robert Barker, and “Dai” Arthur. And, of telescopes were to be preferred to those in
course, Patrick Moore. His sketch of the
small telescopes, in the end Richard’s
great sunspot group of April 1947, which
impressions were borne out. It is now
is still the largest ever observed, was used clear that observers differ in their
by F.J. Sellers to illustrate his report. His
sensitivity to detail in the far blue or near
first publication, that same year, was an
ultraviolet, and that Richard was simply
article with Moore on the lunar features
one of those with this kind of vision. He
then known as the D’Alembert Mountains himself wrote, ‘What Patrick failed to
and now known to be part of the Montes
appreciate was that modern science
Cordilleras ring of the Orientale Basin.
showed individuals see things differently
from each other, and what seemed
commonplace to one was no such thing to
another.’

Figure 3: Drawing by R. Baum on 1 January
1993, using a 4.5-in. Wray refractor at 186x.
(W. Sheehan collection)
Figure 2 The largest sunspot group on record
(still!), drawn by the 17-yearold Richard Baum on 1947 6 April at 1300 UT,
with a 3-in. refractor, x100. (W. Sheehan
collection)

Also at this time, the mid-1950s, Baum
was planning to write a small book on
Venus. However, he was forestalled. As
he described later, “Forgetting the warning
proferred to me at my first BAA meeting
… in 1946 by D.W.G. Arthur, I made the
mistake of mentioning my idea to Patrick
Moore. He wished me luck and seemed
comfortable with things. About two
months later I received a letter from him.
Full of apologies but saying a publisher
had invited him to write a book about
Venus. Would I mind if he agreed. I was
taken aback … but because of our
friendship I said yes and abandoned my
idea…. Frankly I was angry with myself
for bowing down to the request. Anyhow,
Patrick finished his book and it was
published by Faber and Faber in 1956. It
is dedicated vaguely ‘To Richard…’ but
… like Dr. Who it’s Richard WHO?!!”

On returning home to Chester in 1950, he
took an interest in reviving the
Astronomical Section of the Chester
Society of Natural Science, Literature and
Art. This gave him access to the
Grosvenor Museum, where he discovered
two telescopes in the basement and
acquired one—a 3-inch refractor on a
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Richard and his dear Audrey were married
in 1956—they were in London for their
honeymoon when Patrick Moore had his
interview with the BBC that led to the Sky
at Night and fame. They moved to 25
Whitchurch Road, Chester—an address to
become famous to many friends of
astronomy and history of astronomy-where Richard made a living running a
post office store until 1981. There they
remained for the rest of their lives, and
raised their three children, Adrian,
Jacqueline, and Julian—the latter to
follow in Richard’s footsteps as an
extraordinary space artist. Richard
published numerous essays in the JBAA
on topics of interest, and in 1973
published his groundbreaking first book,
The Planets: some myths and realities,
noticed by none other than the great Carl
Sagan in Science. It was followed by In
Search of Planet Vulcan: the ghost in
Figure 4: W. Sheehan peering through the 4.5-in. Wray refractor, as
Newton’s clockwork universe (with
R. Baum directs. September 1993. Photo by Julian Baum
William Sheehan), in 1997, and by his
were some of the most beautifully
Now, for at least two years past, a well-known
magnum opus, The Haunted Observatory, rendered, and were among the sources that
English astronomer (Mr. Lockyer) has entertained the
in 2007. These books, deeply researched
made me want to have a telescope and take
idea that by fishing, as it were, round the border of
and written in a unique style, established
the sun with a spectroscope attached to his telescope,
up astronomy, when I was a teenager.’
him as (in the words of Martin Mobberley)
he might in course of time catch a protuberance
He was not only great he was generous,
“an astronomical historian and wordsmith
without waiting for the rare opportunities afforded by
and not only admirable, but lovable. In the
of the finest order.”
solar eclipses ; and by the aid of a powerful
past few years we have lost some
spectroscope, which has been provided at the expense
Perhaps his greatest legacy was the large legendary figures: Arthur C. Clarke,
of the Royal Society (and which was exhibited in an
number of younger people he inspired to
incomplete state at the August meeting of the British
Patrick Moore, Ewen Whitaker. It seemed
take a keen interest in the Moon and
Association at Norwich) he has just succeeded
that Richard was the last one left. Now he
planets. They included talented observers
(October 20), after many failures, in obtaining and
is gone, the ‘magic era’ when amateurs
and BAA Section directors and ALPO
observing part of the spectrum of a solar prominence,
were still largely the keepers of the Moon
which he joyfully describe in a note to the secretary
recorders such as David L. Graham, Frank and planets has passed, and will soon be a
to the Royal Society as " a very fine one." By a
Mellilo, and Richard McKim. He
fading memory. That memory can,
strange coincidence, the idea which had so long been
remained active to the very end. In fact,
however, be refreshed by anyone who
in Mr. Lockyer 's mind, namely, that the prominence
two days before his death, he was
looks into Richard Baum’s essays and
might be observed spectroscopically without the
attempting to answer inquiries regarding
books, or studies his exquisite renderings
intervention of an eclipse, occurred to the French
Vulcan from a Chinese correspondent,
of the bodies of the Solar System as they
astronomer Janssen at the very moment when he was
Jinming Lin. Though he was always
appeared before, as he put it, “myth and
observing the eclipse in India, and on the following
modest about his accomplishments, and
legend were swept away.”
day (August 19) he succeeded in carrying out the
too often overly self-critical, after his death William Sheehan
plan he had conceived (of which as yet we have only
accolades flowed in from around the
partial details). Here, then, we have the case of
world. Professor Michael Crowe of the
Adams and Le Verrier almost exactly repeated.
University of Notre Dame noted, ‘His
Lockyer's claim to priority of idea cannot be
writings … had a sophistication that was
questioned, but Janssen has a priority of a few weeks
remarkable for a person who, so far as I
in applying theory to practice. The news of the
know, had no university training.’ Randall
English discovery reached the great astronomer
Dalaunay, at Paris, scarcely five minutes before he
Rosenfeld, the archivist of the Royal
received Janssen's letter on the subject. The fact that
Astronomical Society of Canada, said of
“A New Discovery.— l mentioned (Oct. 24) that
the observations of these astronomers do not exactly
him, ‘He was able to formulate research
one
of
the
principal
objects
which
astronomers
coincide in minor detail. is of no importance, for
questions beyond the ordinary, to see what
hoped to attain by their observations on the
Janssen finds that the appearances are constantly
others had missed in familiar sources, and
recent solar eclipse was a more accurate
varying. The great thing is the discovery of the new
to discover overlooked sources.’ The artist
knowledge of the nature of those red
mode of investigating the composition of the sun arid
and planetary scientist William K.
prominences which had been seen in previous
its surroundings without the necessity for an eclipse.”
Hartmann of the Lunar and Planetary
solar eclipses, jutting from the sun's rim, and
Laboratory in Tucson recounted that
extending in some cases 30,000 miles into
‘Baum’s telescopic drawings of the planets space ; and we showed that spectral analysis had

Centennial News
Article 1

satisfactorily solved the question.
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Taken from the Morning
Post 3rd December 1868

Men will stretch out their eyes:
Or, What happened to Christopher Wren’s
inaugural
Robert McLachlan
r.mclachlan@massey.ac.nz
I often ﬁnd myself in need of a snappy quote about
the future. Several times I’ve used the famous
“prediction is difficult, especially about the future1”,
and that one still makes me chuckle when I say it to
myself. This time I wanted something more related to
astronomy, and I was stunned and thrilled to ﬁnd the
following line attributed to Christopher Wren:
A time will come when men will stretch out their
eyes. They should see planets like our Earth.
It even came with a reference: Inaugural lecture, Gresham
College, 1657. At a time when, after a long wait, we really
are seeing planets like our Earth, when thousands of
extrasolar planets have been detected2, some in systems of
up to seven planets; when new land- and space-based
extrasolar planetary observatories are opening every year;
when extrasolar atmospheric spectroscopy is already a
reality with the best yet to come, including a chance at the
detection of widespread complex extrasolar life3 ,—this
voice from the dawn of the telescope, 360 years ago,
seemed strikingly prescient.
All I knew about Christopher Wren was that he rebuilt St
Paul’s Cathedral and numerous London churches after the
great ﬁre of London. But that was in 1666, nine years after
the alleged quote. My curiosity was piqued. With such a
speciﬁc reference, to such a famous person, subject of a
stream of books and articles running continuously from his
lifetime to the present, I thought it would only take a few
minutes (seconds, even) to track down. It turned out to be
months. And although, to give away the ending, the quote
turned out to be partly a dud, the search itself was
marvellously rewarding. It turns out that Wren’s inaugural
lecture is extremely well known to those who know about
Wren or about the history of astronomy. It made his name
in science and led to an Oxford professorship. Only after
1665 was he gradually drawn into architecture and public
works. This might not have happened: his son wrote

Hence it was, that in the latter part of his life, he
has been often heard to complain; that King
Charles the 2nd: had done him a disservice in
taking him from the pursuit of those studies, and
obliging him to spend all his time in rubbish; (the
expression he had for building:) for, had he been
permitted to have follow’d the Profession of Physick,
in all probability he might have provided much
better for his family.4
SHA Bulletin 29 Spring 2018

After seven years as a student and fellow in Oxford,
Wren was appointed Professor of Astronomy at Gresham
College, London, on 7 August 1657, aged just 24.
Gresham College was founded in 1597 to provide free
lectures to the public, a role it still performs today.
His lecture was delivered in Latin, but, fortunately for
me, he drafted it first in English and this version was
published in the rather gloriously titled Parentalia: or,
Memoirs of the Family of the Wrens; Viz. of Mathew
Bishop of Ely, Christopher Dean of Windsor, &c. but
chiefly of Sir Christopher Wren, Late Surveyor-General
of the Royal Buildings, President of the Royal Society, &c.
&c.5
I checked the English version of the inaugural lecture via
Google Books. I didn’t see the quote. The ﬁrst half of the
quote was there, in altered form (“a Time would come,
when Men should be able to stretch out their Eyes. . . ”);
but no “planets like our Earth”. I checked the Latin
version6. It’s quite diﬀerent from the English draft,
although it follows the same outline. Neither the “planets
like our Earth” nor the “stretch our their eyes” parts were
present in any form. This was getting odd.
Then I found a recent Gresham Lecture by Anthony
Geraghty, From astronomy to ar-chitecture: Sir
Christopher Wren, Gresham College, and the rebuilding
of the city churches after the great ﬁre of London,
delivered on 30 June 2015. The lecture discusses Wren’s
inaugural in great detail. There is a similarly detailed
discussion in Adrian Tinniswood’s 2010 His Invention
So Fertile: a Life of Christopher Wren:

We must constantly remind ourselves that it comes
from a young man of only twenty-four, so learned,
witty, confident and passionate is it, showing both
a schol-arly understanding of recent developments
in astronomy and the sheer, naked joy Wren felt at
the new worlds that were opening up as a result.
Clearly the lecture was something important.
But where was the quote?
I did find the quote, and it is (sort of) in the
lecture. I first found the critical passage in an
article by Michael Hunter, well worth reading in its
entirety, The Making of Christopher Wren7. This
article also discusses the lecture in detail, but,
importantly for me, in does include the crucial
phrase “planets like our Earth.” To get the context and
the glory of it, here is Wren’s whole passage. Cast
your mind back to 1657:
I cannot (most worthy Auditors) but very much
please myself in introducing Seneca, in his
Prophecy of the new World,
39

Ages will come in future years,
in which the ocean will loosen nature’s bonds, the
great earth will be ﬂung open,
and Tiphys will reveal new worlds,
nor will Thule be the world’s end.
But then I only begin to value the Advantages
of this Age in Learning before the former, when I
fancy him continuing his Prophecy, & imagine
how much the ancient laborious Enquirers would
envy us, should he have sung to them, that a Time
would come, when Men should be able to stretch
out their Eyes as Snails do, & extend them to ﬁfty
feet in length ; by which means, they should be
able to discover Two thousand Times as many
Stars as we can ; and ﬁnd the Galaxy to be
Myriads of them; and every nebulous Star
appearing as if it were the Firmament of some
other World, at an incomprehensible Distance,
bury’d in the vast Abyss of intermundious
Vacuum: That they should see the Planets like our
Earth, unequally spotted with Hills and Vales:
that they should see Saturn, a very Proteus,
changing more admirably than our Moon, by the
various Turnings, and Inumbrations of his several
Bodies, & accompany’d besides with a Moon of
his own ; that they should ﬁnd Jupiter to be an
oval Earth, whose Night is enlighten’d by four
several Moons, moving in various Swiftnesses,
and making Multitudes of Eclipses: That they
should see Mars, Venus, and Mercury to wax and
wain: And of the Moon herself, that they should
have a Prospect, as if they were hard by,
discovering the Heighths and Shape of the
Mountains, and Depths of round and uniform
Vallies, the Shadows of the Mountains, the Figure
of the Shores, describing Pictures of her, with
more Accurateness, than we can our own Globe,
and therein requiting the Moon for her own
Labours, who to discover our Longitudes, by
eclipsing the Sun, hath painted out the Countries
upon our Globe, with the point of her conical
Shadow, as with a Pencil.
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After all this, if we should have told them, how the very
fountain of Light is variegated with its Faculae and
Maculae, proceeding round in regular Motions, would
not any of the Astronomers of his Time have chang’d
their whole Life for a few windy Days, (in which
principally the Solar spots appear) or a few clear Nights
of our Saeculum.

Only now did I begin to see what had
happened. First, the passage “Planets like our
Earth” really does appear. Why did I miss it? It
turns out that I had been looking at the wrong
source. The lecture was also reprinted in the first
biography of Wren, Memoirs of the Life and Works
of Sir Christopher Wren, by James Elmes,
published in 1823. For reasons I can’t fathom,
unless it was a simple mistake, the inaugural lecture is
printed complete except for one single phrase. The
words “That they should see the Planets like our
Earth, unequally spotted with Hills and Vales:”, the
ones I was becoming obsessed by, were dropped.
They were also dropped in Elmes’s second work on
Wren, Sir Christopher Wren and his times, London
1852, and in a 1903 edition. (The book seems pretty
popular. It was reprinted in 2015 by Cambridge
University Press, presumably with the same error.)
OK. Now I had my source. But compare the original
and the modern versions. The modern quote is not
only abridged, it completely reverses the sense of the
original. Wren is not remotely speculating about
future extrasolar planets, or even about the future at
all. He is talking about how remarkable the astronomy
of the year 1657 would seem to the ancients, if they
had but known about it. He is singing the praises of
the present (and well he might). The crucial edits are
changing A time would come to A time will come and
changing the planets (i.e., the planets of our solar
system) to just planets.The brilliant “stretch out their
eyes” phrase, which made me thing about humankind
throwing our vision right across the visible universe,
is also diminished in the original (though still a great
phrase). Men should be able to stretch out their Eyes
as Snails do, & extend them to ﬁfty feet in length; the
very next year, in 1658, Wren did in fact erect a 35
foot telescope in the grounds of Gresham College.8

The hunt had now become a whodunnit.
Who found, who abridged, and who edited the
quote? The fake quote has by now multiplied
out of all proportion, appearing all over the
internet, in numerous textbooks, astronomy
books, and books of quotations, probably for the
same reason that I was so taken with it myself in
the first place.
As far as I can determine, the actual fake
quote first appeared in two books, both
published in 2002: The Expanding Universe: A
Beginner’s Guide to the Big Bang and beyond,
by Mark Garlick (DP Publishers, April 1 2002)
(page 48), and in an identical form in If the
Universe Is Teeming with Aliens, Where Is
Everybody?: 50 Solutions to Fermi’s Paradox &
the Problem of Extraterrestrial Life by Stephen
Webb (Copernicus, October 4 2002, page 150).
(In both cases, the quote illustrates discussions
of extrasolar planets.)
After that, it starts to appear all over.
But that wasn’t the real origin. Chapter 5 of
Cosmos, by Carl Sagan—the 1980 book that
accompanied the enormously popular and
influential TV series, watch by as many as 400
million people—opens with 3 epigraphs. The first
is from the Sumerian epic Enuma Elish, c. 2500
BC: In the orchards of the gods, he watches the
canals. . . . The second is the opening paragraph
of Christian Huygen’s New Conjectures
Concerning the Planetary Worlds, Their
Inhabitants and Productions from 1690 (after
Wren’s speech, but during Wren’s lifetime); and
the third is

A time would come when Men should be able to
stretch out their Eyes. . . they should see the
Planets like our Earth.

So I think the story starts with Carl Sagan.
He gets the quote right, including the ellipses. He
gets the context right, linking it to Huygen’s
speculations on the solar system, and placing it in a
chapter on Mars; perhaps I could query its close
association with the Huygens: Wren was only
talking about the planets being “spotted with Hills
and Vales”, not inhabited. In addition, Cosmos is
incredibly erudite, every chapter being studded with
classical references and historical context. In some
ways Sagan’s literary style seems closer to Wren’s
than to what would be produced in a similar book
today. It’s entirely possible to believe the Sagan
found Wren’s quote himself, either in the original
source or in a history of astronomy. And his book in
turn proved so popular that either Garlick or Webb
(or some earlier author I haven’t noticed) could
easily
have
seen
it
there
and—perhaps
unconsciously—adapted it.
But I want to end with Wren, and to encourage
you to read his only surviving lecture on astronomy.9
There is just so much in it, and so much of the
intellectual ferment of the 17th century. There is a
lot just in the passage quoted above. In fact,
consider just one line,

every nebulous Star appearing as if it were the
Firmament of some other World, at an
incomprehensible Distance, bury’d in the vast Abyss
of intermundious Vac-uum. . . 10

The ‘nebulous stars’ were known to Ptolemy, and
had been resolved into stellar clusters by Galileo. By
but Wren’s time two other objects had been discovered
that could not be resolved, the great nebulae in
Andromeda and in Orion. These may have prompted
Wren’s speculation that the nebulae are other galaxies
(“firmaments”). Gerald Whitrow calls this

“the earliest suggestion. . . of such a hypothesis relating to so-called nebulous stars”.11
Imagine how much the ancient laborious Enquirers would envy us. . .

SHA Bulletin 29 Spring 2018

41

END NOTES
1. used by Neils Bohr, although its origin is unknown; see http://quoteinvestigator.com/2013/10/20/nopredict
2. 3440 as of January 2017; see http://exoplanetarchive.ipac.caltech.edu
3. Jeff Hecht, The truth about exoplanets, Nature vol. 530 pp. 272–274, 17 Feb 2016
4. Parentalia
5. subtitled In which is contained, besides his Works, a great Number of Original Papers
and Records; on Religion, Politicks, Anatomy, Mathematicks, Architecture, Antiquities; and most Branches of Polite
Literature, London 1750. The draft inaugural lecture appears on pages 200–206.
6. published in John Ward, The Lives of the Professors of Gresham College, London, 1740, App.
8pp.2939;Google Translate made a complete hash of this, but a friendly Latin teacher pointed me to a translation at http://
www.philological.bham.ac.uk/wren2/trans.html
7. The London Journal, vol. 16, no. 2, pp. 101–116, 1991.
8. This telescope was given to the Royal Society by Sir Paul Neale. A full account of Wren’s astronomical
work, and the events that led to his appointment at Gresham, can be found in J A Bennett, Christopher Wren:
Astronomy, Architecture, and the Mathematical Sciences, Journal for the History of Astronomy 6 (1975),
p.149–184. Huygens visited Wren and other English astronomers in 1661 and used this telescope to observe the
moon. “But this telescope of 35 feet did not seem to me as distinct as mine of 22, of which I promised to bring
the glass.” (Oeuvres Complète de Christiaan Huygens, vol. 15, Nijhoff 1888, p. 70; https://archive.org/
stream/oeuvrescompltesd15huyg#page/70/mode/2up. Even more to the point, Wren wrote in De Corpore
Saturni c. 1658, “it was granted to us to have the use of very well worked telescopes of 6, 12, 22 and even 35
feet long. . . [Sir Paul Neile] is the man who, having hired the best workmen, ordered the making of these above
mentioned celestial device, and even greater ones, of 50 feet, in his own house.” The 50 foot telescope may not
have been very successful: Robert Hooke wrote in a history of telescopes, “Sir Paul Neile made some [lenses] of
36 Foot pretty good, and one of 50, as I have been informed, but not answerable.
9. The (correct!) lecture can be found in Parentalia, https://books.google.co.nz/books?id=Tm1MAAAAcAAJ,
pp. 200–206.
10. termundane, meaning between worlds. The Latin version of the inaugural has some cloud of stars, this
would rather be a firmament, not, perhaps, ours, but that of some very remote universe separated by vast
interstellar distances. . . .

Robert Hooke’s 60 foot telescope of
1666, from the frontispiece to
Thomas Sprat’s 1667 History of the
Royal Society of London, engraving
designed by John Evelyn; this
telescope is hanging from the mast
erected in 1658 for the 35 foot
telescope.
This
fascinating
engraving is so significant that it is
the subject of an entire book, The
Image of Restoration Science by
Michael Hunter, Routledge 2016.
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The following piece proposes that
Tulse Hill should be included in the
new official scheme for on-site
memorials at places of note. The
first paragraph suggests a possible
text for such memorial; the
remainder is a Huggins citation
giving what it is hoped are
compelling reasons for doing this.

Following the first establishment of the
basic principles of spectroscopy by
Kirchhoff in 1859, Huggins was one of
three pioneers, along with Secchi in Italy
and Rutherfurd in the United States, to
apply the new method of observation
seriously for the very first time to the stars.
Alone of these three trail-blazers, it was
however Huggins who concentrated, with
revolutionary results, on rigorous
comparison of the spectra of celestial
bodies with those generated in the
laboratory from known substances, thus
founding the study of the chemistry and
physics of the stars – the science of
astrophysics, an entirely new field not
previously possible. In this work he was
ably aided initially by his friend
W.A.Miller, professor of chemistry at
King’s College, London and, for 35 years
subsequently, by Margaret Lindsay nee
Murray, Lady Huggins, whom he married
in 1875: the Hugginses were
unquestionably one of the great scientific
partnerships of the nineteenth century, less
famous perhaps than the Curies but equally
remarkable.
Among the most notable achievements of
the Tulse Hill Observatory (Fig.1) three
specifics stand out, quite apart from the
earliest proof, in 1864, that the stars consist
of the same chemical elements as those
familiar on Earth, a huge intellectual
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leap at the time much ‘though we take it

hydrogen*. This highlights the story, little
appreciated by professional physicists and
rarely if ever acknowledged in their
literature, of the vital role played by early
astrophysical evidence in the creation of
modern atomic physics. It is probably the
view of most present-day physicists and
even many astronomers that atomic
physics is the primary science, established
first and independently on the basis purely
of experimental results from physics
laboratories, astrophysics then being
merely a derivative subject in which that
essentially terrestrial science is applied ex
post facto to things celestial. Historically,
nothing could be further from the truth in
the story of the birth of these two sciences,
however, and that fascinating story begins
in the Tulse Hill Observatory in the
1870’s.

Very soon after their marriage in 1875,
Margaret began to collaborate actively
with her husband on his researches,
Figure 1: The observatory, from the 1909
especially William’s early efforts in the
Scientific Papers. Is the female figure at the
photography of stellar spectra, which he
foot of the building Lady Huggins?
had first attempted some years before.
Margaret rapidly became an expert user of
for granted now . Best known is the
entirely unexpected observation in August the latest photographic technology, then
undergoing great advances, and it was
of that year that the spectrum of the
planetary nebula Herschel IV 37 Draconis with this powerful technical support that
(now known as NGC6543) consists, not of the husband-and-wife team now succeeded
for the first time in the really effective
the complete rainbow of colours
photography of star-spectra. This rapidly
characteristic of hot, compact bodies like
the Sun and stars, but entirely of separated bore magnificent fruit and, in particular,
opened up the hitherto-unexplored field of
bright lines, so proving that some nebulae
near-ultraviolet stellar spectroscopy, to
at least are tenuous clouds of gas. This
which
the new silver bromide/gelatine dry
settled a major debate about the physical
plates
were
especially suited.
nature of nebulae which had been rumbling
on since William Herschel’s observations
of the early 1790’s.
Secondly, there was the very first serious
*
attempt to apply the Doppler Effect to the
Or indeed by any chemical element –
determination of stellar radial velocities.
the
Although this never produced reliable
Hugginses’ discovery of the hydrogen
measurements with the apparatus available
series was the first such, fortunately for
to Huggins, it was sufficient to establish
the history of atomic physics!
the existence of the effect which was later
Curiously, the importance of this
to lead to the discovery of ‘the red shift’ of discovery seems not to have been
galaxies and thus in 1931 to Edwin
grasped by historians of science and
Hubble’s revelation of the expanding
biographers of the Hugginses, whose
universe, perhaps the most important
accounts of their work pass over it in all
discovery in 20th-century astronomy and
but complete silence. The only obvious
cosmology.
exception to this is Agnes Clerke in her
Surprisingly least well-known but
magisterial A Popular History of
certainly the most far-reaching in its
Astronomy during the Nineteenth
consequences was, finally, the first
Century, p. 383 of the 1908 edition, but
discovery of a complete series of
she was writing long before this seminal
spectrum-lines produced by the element
discovery bore the fruit of atomic
physics.
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The crucial observations for the present
story concern the brilliant white star
Vega. Using a new spectrograph specially
designed for use in the ultraviolet,
mounted on the Royal Society 18-inch
reflector at Tulse Hill, the Hugginses
obtained their first usable photograph of
the spectrum of this star in 1876. It
showed a spectacular set of seven strong,
dark lines rhythmically converging
towards the ultraviolet end of the
spectrum: the obvious impression that
they belonged together as a single series
of a single chemical element was
irresistible, and the first two at the visible
(long-wave) end coincided exactly with
two lines of hydrogen (Hγ & Hδ) already
known from solar and terrestrial spectra
(Fig.2). By late 1879, their further
photographs of this spectrum had extended
the series to twelve lines beginning with
Hγ, all following the same very
pronounced pattern, and revealed the new
feature that this line-series abruptly ends at
that point, beyond which there is a strong
continuous absorbtion of light. At the time
of the Hugginses’ work, only four lines
(Hα-Hδ, in the visible spectrum) belonging
to this series were previously known –
barely sufficient to establish convincingly
any systematic pattern – and theirs was the
first discovery of a highly distinctive
phenomenon which was only reproduced
in the laboratory for the first time in 1886.
Some late-19th century writers indeed
named this set of spectrum-lines the
‘Huggins Series’ after its astronomerdiscoverers. Meanwhile, belatedly, the
Earth-bound physicists began to catch up.
In 1885 the Swiss J.J. Balmer (1825-1898)
found his famous mathematical formula
for the pattern displayed by the Hugginses’
spectrum-series, unjustly known ever since
as ‘The Balmer Series’, and thus clinched
its identification as a single set of lines
belonging to hydrogen .

Figure 2: The first publication of the violet and near-ultraviolet spectrum of Vega, 1876,
showing seven ‘Balmer’-series lines of hydrogen. Only the two on the extreme right, Hγ
and Hδ, were previously known: nearly forty years later these lines were to provide the
crucial evidence for Bohr’s model of the atom – and so atomic physics was born.

This story of the astronomers leading the
way in revealing the most fundamental
phenomena of atomic spectroscopy – that
is, those displayed by the two simplest
types of atom – was almost exactly
repeated some years later in 1896 when
Edward Pickering and his team at Harvard
discovered a very similar-looking series of
lines, initially thought to be also from
hydrogen but in fact due to singly-ionized
helium, in the spectrum of the extremely
hot star ζ Puppis. On the occasion of
Pickering reporting further measurements
of this to the magazine Knowledge in
1901, the magazine’s editor commented
“It is a remarkable circumstance that we
are so much indebted to a study of the
celestial bodies for our knowledge of the
spectrum of hydrogen. Even the ordinary
series of lines in this spectrum [i.e. the
Huggins/Balmer Series] was first
recognised in its entirety in the
photographic spectra of white stars, but,
unlike these, the new series has not yet
been reproduced in terrestrial
experiments.” It was not until 1912 that
the Pickering Series was first produced in a
terrestrial laboratory, by Alfred Fowler at
South Kensington, although he still
believed it to be a signature of hydrogen,
which was present, along with helium, in
the gas under observation.
The payoff of all this in the revolution
Balmer seems in fact, astonishingly, to
which created modern atomic science, and
have been aware at the time only of the 4
much of 20th-century physics besides, was
visible lines Hα to Hδ shown on
to begin the following year when Niels
Angstrom’s 1868 atlas of the solar
Bohr published the first quantum theory of
spectrum, and based his pattern-fitting
the structure of the atom. While it is true
analysis entirely on that very slender
that Rutherford’s discovery of the atomic
evidence – a highly questionable procedure nucleus in 1911 had given Bohr the point
given that his formula itself contained two of departure for his new theory, that had
variables! It was however the Hugginses’
provided little more than the broadest
measures of the 10 additional lines that
they had recorded beyond Hδ which
hugely strengthened the evidence and gave been no more than a wild, if mathematical,
guess.
credence to what would otherwise have
♣

♣
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qualitative hints as to the internal structure
of the atom. The fundamental quantitative
test of any such theory, which it must pass
to gain scientific respect, was its ability to
predict accurately the numerical values of
the energy-levels of the simplest of all
atoms, that is, those possessing just a
single electron as in hydrogen and singlyionized helium, and hence the wavelengths
of the lines in the spectra of these elements
– and the empirical evidence for this
critical test is precisely what the
astronomers had originally provided,
beginning with the Hugginses’ Vega
results. It was, in fact, the perfectly natural
explanation of the Pickering Series
provided by the Bohr 1913 atomic model,
as being due to ionized helium, rather than
neutral hydrogen as most physicists at that
point still believed it to be, which was the
decider in winning over the scientific
world to the new theory: without that
originally-astrophysical evidence from
Tulse Hill and Harvard, modern atomic
physics would, at the very least, have had a
far more difficult and protracted birth.
In sum, there is a clear, unbroken
narrative thread running directly from the
ultraviolet spectra of Vega and similar
stars to Bohr’s 1913 model of the atom,
and thence, by extension, to modern
quantum mechanics and atomic physics,
without which vast swathes of present-day
physical science and technology simply
would not exist – and that story begins
with William and Margaret Huggins at the
Tulse Hill Observatory in 1876. It would
be hard to think of a stronger case for
marking any site of scientific note with an
appropriate memorial, something which in
this case, astonishingly, is still lacking.
Christopher Taylor,
Hanwell, December 2017.

FROM THE LIBRARY SHELVES
From the library shelves:
Some items from the
Miscellaneous Collection

The World’s Greatest Telescopes includes
a history of the telescope as well as
articles on contemporary observatories,
space telescopes and radio telescopes.
100+ Years of Astronomical Discoveries
consists of a timeline of short articles on
significant events between 1901-2010: for
example, Hubble’s Constant (1929) and
Hubble’s Ultra Deep Field (2003).
BBC History Magazine, Collector’s
Edition - The History of Science and
Technology, 2017, has several articles on
the history of astronomy.

Figure 1 Magazines on the table in the
library

As well as runs of periodicals, both in print
and on DVD and CD, the library has some
copies of journals and magazines not
usually associated with the history of
astronomy.
There are two special editions of New
Scientist, one on Halley’s Comet, edited by
Nigel Henbest, 1985, and Man In Space,
1986. They are discarded stock from a
college library, hence the “Not To Be
Taken Away” stickers.

These include ancient Greek technology, a
brief history of astronomy, Galileo and the
Moon, Herschel’s discovery of Uranus and
an article by the author of Hidden Figures,
the story of the women who worked at
NASA as mathematicians. The book was
recently made into a film. There are
shorter articles on Tycho Brahe’s mural
quadrant and Aboriginal astronomy. Roger
Salt gave a talk on the Antikythera
mechanism at the AGM on 28th October,
2017. There was a question about the state
of technology in Greece at the time.

Halley’s Comet includes its history and
how to see it. There are computer
programs to show Halley’s orbit which can
be typed into a Spectrum, BBC B and a
Commodore 64. There is also an article on
Tunguska by Ian Ridpath.

They were able to use a telescope on
the school roof. (This would not
have been possible in the timber
frame building.) In the summer they
made drawings of sunspots.

Man In Space includes the story of space
exploration, Apollo, Russian space craft,
the space shuttles and speculation about
the future. There is one article by Ian
Ridpath on “Life on the Space Shuttles”.

It is not known if any of the
members of this Astronomical
Association maintained their interest
in astronomy. As those mentioned in
this magazine could still be living,
there are issues of privacy, but it
does give a glimpse of amateur
astronomy in schools in the 1930s.

The magazine is missing pages 5 and 6.
Attempts to find another copy online, or
even a scan of the missing pages were
unsuccessful.
The two special issues of Astronomy
magazine are The World’s Greatest
Telescopes, 2012, and 100+ Years of
Astronomical Discoveries, 2016.

The article on ancient Greek
technology in The History of Science
and Technology compares that of the
Antikythera mechanism with other
technologies of the time. In an article
first published in 2009, 12 historians
choose moments they consider among
“humanity’s greatest leaps forward”,
Allan Chapman lists William Harvey’s
discovery of the circulation of the
blood.
The Harborian, July, 1937. This came
from a book fair in Market
Harborough. It is “The magazine of
the pupils of the County Grammar
School, Market Harborough”. Market
Harborough Grammar School was
founded in 1607. The timber frame
building on the cover was built in
1614. In 1909 Leicestershire County
Council built a new and bigger school.
It is now the Robert Smyth Academy.
William Henry Bragg was a pupil at
Harborough Grammar School. In
1915, he and his son won the Nobel
Prize in Physics for their work on xray crystallography. One of the houses
at the school is named after him.
On page 21 there is a half-page article
about “The Astronomical
Association”, written by R. W.
Goodrich and L. G. Wallington.
They describe meetings held in the
Winter Term of 1936, which included
talks. Members were given notebooks
to keep records. The best were put on
display on Sports Day.

Figure 2: The cover of the July 1937 issue
of the Harborian.

Carolyn Bedwell
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Discovering Pluto: Exploration at the
Edge of the Solar System
Dale P Cruikshank and William
Sheehan
Released 27/02/2018
ISBN-13: 978-0816534319
A review by Dr Mike Leggett
With the successful flyby of Pluto and
Charon by the New Horizons spacecraft
in July 2015, a new chapter was opened
in the exploration of the Solar System.
This superb and timely book covers not
only the New Horizons mission and its
results, but also places the discovery of
Pluto and the New Horizons mission in
historical context, beginning with the
discovery of Uranus in 1781.
A collaborative book by amateur
astronomer and science historian
William Sheehan and planetary scientist
and New Horizons co-investigator Dale
P Cruikshank, there are several firsthand accounts from the co-authors,
including a vivid account of briefings of
the New Horizons mission team in the
lead up to the July 2015 encounter.
Many individuals are introduced in the
book, some well-known, others perhaps
not so well-known. There are
biographical accounts, and although
most are brief, others are more detailed.
The co-authors have consulted many
primary sources and there is reference
to discoverers' and observers' notes as
well as publications, with quotes in the
text of the book.
In 1781 William Herschel discovered
the new planet Uranus. Herschel
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seemed to be initially reluctant to
accept that the new object was a planet.
Early discoveries of asteroids Ceres,
Pallas, Juno and Vesta further extended
the number of objects in the Solar
System. Problems with perturbations of
Uranus' orbit ultimately led to
mathematical predictions by John
Couch Adams and Urbain Le Verrier
working independently that a planet
existed beyond Uranus. The book
covers the role of George Biddell Airy
at Greenwich and Rev James Challis at
Cambridge (and others), and the
subsequent discovery of Neptune by
Johann Gottfried Galle and Heinrich
D'Arrest at Berlin, as well as the
subsequent controversies.
The co-authors include an interesting
survey of pre-discovery observations of
Uranus and Neptune. Pre-discovery
observations of Uranus included work
by Bode based on older star atlases of
Mayer (1756) and Flamsteed (1690),
and Le Monnier in 1788 reviewing his
own earlier observations of 1769, as
well as Bessel's review of Bradley
(1753), Burkhardt 's review of
Flamsteed (1712 and 1715), and
Bouvard's review of Le Monnier
(1769). Pre-discovery observations of
Neptune included records as a star in
maps by Michel Lalande (1795) and by
Hussey (1830s). John Lambert recorded
it in October 1845 and twice in
September 1846. The earliest prediscovery observation was by Galileo in
December 1612 and January 1613;
Galileo "…even suspected a change of
position, but failed to follow it up".
The co-authors also provide critical
assessments of role and relative
contributions of various people,
including the role of Cacciatore in the
discovery of Ceres, Bouvard's view of
Le Monnier's records and Benjamin
Pierce's (1847) critique of both Adams
and Le Verrier's predictions and his
conclusion that the discovery of
Neptune"….by Galle must be regarded
as a happy accident". Pierce's
arguments and Sir John Herschel's
response was new to me; perhaps this
episode is better-known to American
astronomers.
Lowell and Pickering (among others)
became convinced that another planet
remained to be discovered, the so-called
Planet X, and this eventually led to the

discovery of Pluto by Clyde Tombaugh
at the Lowell Observatory in 1930.
After the death of Lowell in 1916,
planetary astronomy fell into a
moribund state. It was not until after
World War Two that there was renewed
interest in planetary astronomy among
professional astronomers, with the
availability of infrared (IR) detectors.
Gerard Kuiper at Yerkes Observatory
built a spectrometer around one of
Robert Cashman's cells and obtained
near-IR spectra of astronomical objects.
This new technology enabled the
detection and analysis of ices. Kuiper
(1957) presented a summary of early
results at a meeting of the AAS,
including for the satellites of Jupiter: Io,
Europa, Ganymede and Callisto. He
noted the general characteristics of the
spectrum of frozen water on two of
these objects, as well as in the rings of
Saturn.
Detection of ices in the outer Solar
System, especially those other than
water was still a challenge and required
improved IR detectors. Co-author
Cruikshank with colleagues Carl
Pilcher and David Morrison (1970s)
used an improved IR detector at Kitt
Peak National Observatory, which led
to the discovery of methane ice on the
surface of Pluto.
The book includes a survey of ice on
Earth and beyond, then reviews why ice
on Pluto matters. Estimates of size and
mass of Pluto varied widely. The
brightness of Pluto was well-known but
what that meant in terms of actual size
depended on composition of surface
material, as ice is more reflective than
dark materials. In 1992 high-resolution
spectra were obtained using UKIRT
(United Kingdom Infrared Telescope)
and CGAS (Cooled Grating Array
Spectrometer) at Mauna Kea, initially
for Triton then Pluto. Methane, nitrogen
and carbon monoxide ices were
identified on Pluto. The existence of
ices on Pluto led to the prediction of an
atmosphere.
In 1978 James W Christy discovered a
satellite of Pluto, subsequently named
Charon. Swedish astronomer Leif
Andersson realized that there be would
a series of mutual transits and
occultations, which would offer the
opportunity to learn more about both
Pluto and its companion Charon.

Tedesco and Buratti observed the first
suspected mutual event at Palomar on
16 January 1985. Binzel made a
definitive detection at McDonald of a
partial transit of Charon across the disc
of Pluto on 17 February 1985. Tholen at
Mauna Kea observed a corresponding
occultation 3.2 days later.
Pluto and Charon are covered in ices
that are themselves colourless.
However, Pluto and Charon have
surface areas that are yellow, orange
and red. This is due to chemical
reactions, which result in complex
coloured organic compounds. Carl
Sagan and Bishun N Khare had studied
the effect of UV or electrical discharges
on model planetary atmospheres
resulting in pink, yellow and red solids
that they called tholins.
Beginning with earliest pioneers in
astronautics through lunar and planetary
missions, there is an account of the
origins of the Pluto mission. Gary A
Flandro at JPL discovered that there
would be a rare alignment of Jupiter,
Saturn, Uranus and Neptune, providing
an opportunity for a Grand Tour of the
outer Solar System. James E Long
extended this proposal to include Pluto.
The Grand Tour approach was adopted
for the Voyager missions, but
unfortunately did not include Pluto.
Originally a target of Voyager 1, it
would not be able to make a close flyby
of Saturn's moon Titan. Pluto was never
on the Voyager 2 itinerary; to do so
would have required a high-risk
manoeuvre at Neptune, which would
also have resulted in no flyby of Triton.
There was limited interest in Pluto
during the Voyager years, when the
discoveries at the giant planets were
capturing everyone's attention. By the
late 1980s, Pluto was known to be a
binary planetary body with frozen
methane on its surface and with an
atmosphere, and was gaining more
interest. Furthermore, in 1992 the first
of the trans-Neptunian objects (TNOs)
was discovered; 1992 QB1 by David
Jewitt and Jane Luu.
The origins of New Horizons go back to
May 1989 when S Alan Stern, who had
an interest in Pluto, approached the
head of the Solar System Exploration
Division at NASA, Geoffrey A Briggs,
about a possible Pluto mission. Briggs
encouraged Stern and it initially

resulted in a series of studies and
mission plans. The Kuiper Belt – Pluto
Explorer mission was recommended in
July 2002 as the highest priority for
NASA's New Frontiers mission class.
New Horizons was launched from Cape
Canaveral on 19 January 2006.
A debate about whether or not Pluto
was a planet had been gathering pace.
Further discoveries of Kuiper Belt
Objects (KBOs) included Eris
discovered by Brown, Trujillo and
Rabinowiz in 2005. Eris was thought at
the time to be larger than Pluto. This
contributed to the decision at the IAU
meeting in Prague in July 2006 that
Pluto should be demoted, to what was
defined as a dwarf planet. This is not
something that the book dwells on, but
it does note Owen Gingerich's reference
to semantic inconsistency (Pluto as a
"dwarf planet" yet not a "planet") and
the co-authors' account is not without
some humour; it also recognizes that
the decision was controversial and in
some quarters unpopular.
During the flight to Pluto, New
Horizons was largely in hibernation, but
there were also routine operations, as
well as the Jupiter flyby, preparations
for the Pluto-Charon encounter,
including assessing possible hazards
and alternative trajectories, and
identifying possible target KBOs. On
arrival New Horizons returned some
fail-safe and first-look images to Earth
in case anything should go wrong.
Fortunately, there were no problems.
The results held some surprises and
revealed information about the strange
geology of Pluto, the complex story of
its ices, the great nitrogen-ice sea, the
terrains and colours of Pluto, seasons on
Pluto and Charon, Pluto's atmosphere,
and the plasma and particle
environment, dust around Pluto, the
geology of Charon and Pluto's small
satellites.
Early thoughts on the zone of the Solar
System at Pluto and beyond were a
consequence of two questions: Does the
planetary system end at about 40 AU
with Pluto? And where do comets come
from? Kenneth Edgeworth (1943, 1944,
1949, 1961), Ernst Öpik (1932),
Andrianus J J van Woerkum (1948) and
Jan Oort (1950) considered these issues,
though the co-authors do not seem to be
particularly sympathetic to Edgeworth's

role in this area. As for New Horizons,
it continues onwards to 2014 MU69 for
the encounter on 1 January 2019.
This substantial volume of nearly 500
pages includes illustrations, an index,
appendices about the New Horizons
mission and notes towards the end of
the book, containing references and
supplementary information. The use of
endnotes rather than page by page
footnotes has the advantage that it does
not disrupt the flow of the text.
However, those who wish to follow up
the references might find it less
convenient to have to turn to the back
of the book. I particularly like the use of
headers to indicate the pages to which
the notes refer as well as the more usual
subdivision of the notes according to
chapter. Unfortunately, sometimes
potentially important information that
qualifies the main text appears only in
the notes.
The book would have been improved
by addressing some editorial matters,
including presentation of illustrations,
layout and correction of minor
typographical errors. The absence of
colour illustrations is unfortunate,
especially in the New Horizons results
where there is discussion of the colours
of Pluto's surface. The layout of
illustrations sometimes breaks up the
flow of the text, especially where a
quote is introduced at the end of a page,
but the next page has an illustration
before the quote. Some text might have
been better included in appendices for
those who wished or needed to consult
the material. A note in the main text
about notation for degrees, minutes and
seconds of arc might have been better
placed at the start of the book.
However, these editorial matters are
minor quibbles.
An excellent book, which would be a
useful addition to the library of those
interested in the Solar System generally
as well as those specifically interested
in Pluto and the outer Solar System.
With its account of William Herschel's
discovery of Uranus in 1781,
subsequent discoveries of Ceres and
other asteroids, Neptune, Pluto, Charon
and other Kuiper Belt Objects through
to the New Horizons mission, it will
also appeal to historians of astronomy
and planetary science.

SHA Bulletin 29 Spring 2018

47

THE WORKS AND
FAMILY OF A
WESTMEATH
ASTRONOMER
A REVIEW BY ALLAN CHAPMAN

Ian Elliot and Charles Mollan, William
E. Wilson (1851-1908), The Works and
Family of a Westmeath Astronomer,
(Charles Mollan, Blackrock, County
Dublin, 2018) ISBN 978-1-52721226-8. 184 pages and 49 plates.
Price €30, £25, $35 (hardback).
Available from Charles Mollan, 17
Pine Lawn, Newtownpark Avenue,
Blackrock, County Dublin, A94 X956,
Ireland; Tel: +353 1 2896186; mobile:
+353 86 8144570; email:
charlesmollan@gmail.com
Nineteenth-century Ireland was, in
every sense, a global powerhouse of
astronomy. Observatories of various
sizes were everywhere. For several
decades, Ireland was home to the
world's largest telescope, the mighty
instrument, designed by an Irishman
and built and used by Irishmen, with
which Lord Rosse first discovered
structural detail in the nebulae.
Edward Joshua Cooper of Markree
Castle, Sligo, and his assistant Andrew
Graham did fundamental work on
minor planets, and in the south west,
John Birmingham discovered a
supernova.
Then there were the great
Archiepiscopal Observatories,
with Thomas Romney Robinson at
Armagh, and – at Ian Elliott's own
Dunsink – the irrepressible Sir Robert
Stawell Ball. And I take my hat off
to Agnes Clerke of Skibbereen, the
foundress of real astronomical history
writing: a scholar who not only wrote
lucid history, but had mastered the
detailed science as well.
William E. Wilson was a
major player in the field of Irish
astronomical research, based within
and around his Daramona House
Observatory, Westmeath, Ireland.
Coming from a cultured and wellconnected family, the nineteen-yearold William Wilson was able to
accompany William Huggins on the
expedition to observe the 1871

SHA Bulletin 29 Spring 2018
48

Algerian eclipse. Inspired by this to do
serious astronomy, he established an
observatory, equipped with a 12-inchaperture refractor and ancillary
equipment, in the grounds of the family
home at Daramona. This would be his
research base for the rest of his life,
and would later be augmented by a 24inch refractor.
In the Grand Amateur
tradition of that age, Daramona House,
like Birr Castle, would become a centre
for Irish astronomers and physicists.
Needless to say, William knew
everyone who was doing serious
research, and many made frequent
visits to the elegant Daramona House.
Here, regular work was undertaken in
‘nebula’ (galactic) photography and
spectroscopy, though Daramona’s
world-changing discovery was in
photoelectric photometry, for
measuring the absolute brightness of
stars: a vital preliminary for the
advancement of stellar physics.
Photoelectric photometry had
begun when George Minchin, who held
a professorial Chair in England,
developed a cell which emitted an
electric current when exposed to light.
The initial cell had been of limited
success when tried out at Minchin’s
house and observatory, in Earlsfort
Terrace, Dublin, in 1892. However, in
1895, using better equipment, William
Wilson obtained very significant
results which demonstrated the
viability of the photoelectric technique.
Wilson was elected FRS in June 1896.
Other astronomical friends of Wilson
included George Francis FitzGerald, of
‘FitzGerald Contraction’ fame in
relativity physics.
William E. Wilson is a
delightful book, and a very fitting
memorial to Ian Elliott (1936-2015),
who did not live to see the volume
brought to completion. It looks at
Wilson’s parentage and family
background, his life, and his scientific
achievements, and includes sections
from his diaries. And very
significantly, it lists nineteen leading
scientists with whom he worked and
collaborated. There is also a detailed
bibliography and index. The work is a
valuable contribution to the history of
nineteenth-century astronomy, and will
be of particular interest to anyone

researching the history of the
astronomical and physical sciences in
Ireland.
Allan Chapman
Wadham College, Oxford

Centennial News 2
A new comet discovered by M. Pons,
this comet was called C/1817 Y1
(PONS) and has not been seen since
May 2nd, 1818.
M Pons (1761-1831) was a self-taught comet
hunter who found 37 comets during his career.
“On the 26th of December M. Pons, of
Marseilles, discovered a new comet in the
constellation of the Swan. The Parisian
Astronomers were informed of the
circumstance on the 21st ult.; but, owing to
the cloudy and rainy weather, and the
presence of the moon upon the horizon, they
had been unable to get sight of it. It had in the
meantime, however, been attentively observed
at Marseilles by M. Blanpain who had
transmitted to the Board of Longitude a series
of observations, from the 4th to the 18th ult.
inclusive. These observations embrace but a
very small arc. M. Nicollet had deduced from
them a parabolic orbit, which is only a first
approximation, very imperfect, but which will
serve to find the position of the comet, within
few minutes, for some time to come. From
these calculations it results, that it will pass
through its nearest point of approach to the
Sun on the 3rd of March next, at 11 h. 15 m.
of meantime, reckoned from midnight at the
Observatory of Paris. This comet presents, as
yet, nothing interesting in its physical
phenomena. In the beginning of January, it
resembled a small nebula, without determined
form, and emitting a very feeble light. On the
18th it seemed sensibly augmented in
dimensions and lustre, indicating incipient
nucleus, but without any trace of a tail.”

Public Ledger and Daily Advertiser
Friday 13th February 1818

• Astra-conundrum 1 ...

Women astronomers

ANSWERS for AC-1 - SHA Bulletin 28 Autumn 2017 page 38 - by Paul Haley [E: pahastro@aol.com]
1) Alice Everett, Agnes Clerke and Elizabeth Brown were single women.
2) Williamina Fleming and Johanna Mackie were sisters working at Harvard College Observatory; their novae
discoveries were made between 1893 and 1919.
3) Alice Everett (television engineer), Mary Ward (entomologist), Agnes Clerke (historian), Fiammetta Wilson
(orchestral conductor), Annie Maunder (editor), Elizabeth Brown (meteorologist), Jessie Smyth (geologist) and
Margaret Huggins (artefact expert).
4) Thereza Story-Maskelyne began as a botanist & photographer and later became a mineralogist, supporting her
husband's work for the British Museum.
5) Isobel Gill made 11 trips south, first to Ascension and then again with her husband on his 'nine Cape voyages'
with an extra one for a family bereavement.
Top Row:
Johanna Crighton Mackie (nee Stevens, 1860-1943)
Fiammetta Wilson (nee Worthington, 1864-1920)
Alice Everett (1865-1949)
Annie Scott Dill Maunder (nee Russell, 1868-1947)
Middle Row:
Agnes Mary Clerke (184;�-1907)
Margaret Lindsay Huggins (nee Murray, 1848-1915)
Isobel Sarah Gill (nee Black, 1849-1919)
Williamina Paton Flemin�J (nee Stevens, 1857-1911)
Bottom Row:
Jessie Piazzi Smyth (nee Duncan, 1815-96)
Mary Ward (nee King, 1B27-69)
Elizabeth Brown (1830-99)
Thereza Mary Story-Maslkelyne (nee Llewelyn, 1834-1923)

NEW MEMBERS SEPTEMBER 2017 TO FEBRUARY 2018
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Astra-conundrum 2
Born be twe e n 1731 and 1778 here are 6 pione e ring British me n who between them
had 8 obse rvatorie s. What are the ir name s? Which man was colour blind but
be came a famous instrume nt-make r? Which 2 of the se instrume nts did he make?
Where in Scotlarnd was the obse rvatory located and who was the founde r? Who was
re sponsible for the star map and when was it publishe d? Which 2 instrum,ents were
used at St. John''s Colle ge Obse rvatory - and who was the astronome r? \Afho was
also: a clergyman/ hydrographer / army surgeon/ me rchant/ colonial governor?
Which man built 3 obse rvatorie s and whe re we re the y locate d? Which main made a
fortune manufacturing rope s and the n be came a lighthouse specialist?

SHA Bulletin 29 Spring 2018
50

SHA Oﬃcers and Council

Honorary Vice-President
Sir Arnold Wolfendale

Honorary President
Allan Chapman

Treasurer
Geoﬀ King

Survey Coordinator
Kevin Johnson

Online Editor
John Chuter

Antiquarian Astronomer
Editor
Ian Ridpath

SHA Bulletin 29 Spring 2018

General Secretary
Laura Carroll

Chairman
Bob Bower

Publicity Oﬃcer
Mike Leggett

Honorary Vice –President
Dr. Michael Hoskin

Membership Secretary
Gerard Gilligan

Librarian
James Dawson

Vice-Chair
& eNews Editor
David Sellers

Bulletin Co-Editor
Carolyn Kennett

Events Secretary
Dennis Osborne

Archivist
Mark Hurn

Bulletin Co-Editor
Len Adam

51

SHA BULLETIN CROSSWORD 2

Across
3. This man made sunspot observations,now held by the RAS,
from the turret on top of his house in Dessau. (7)
4. This astronomical star is torn with what is usually the
brightest star in a constellation but not necessarily. Peculiar!
(6,3)
7. This Astronomer Royal was in post during the Crimean
War (4)
8. This well known observer worked as a janitor at Mount
Wilson. (7)
12. Can you put a wheelchair in mills to get someone to
discover a planet? (7,8)
13. A confused astronomer finally bawled a tear when he was
awarded the RAS Gold Medal? (6,5)
14. Brother of Earl , he discovered the rotation of galaxies.
(5,7).
19. Galileo’s name for the newly discovered moons of Jupiter
(8,5)
20. This astronomer who was sent to Barbados by the Board
of Longitude is buried in the parish church of Purton in
Wiltshire. (9)
21. Messier added many of this colleagues’ discoveries to his
list (7}
SHA Bulletin 29 Spring 2018

Down

1. This northern county telescope could have discovered Neptune
(14)
2. Rumour has it that this astronomer was rejected for a Carnegie
Fellowship because she could not work at the men only Mount
Wilson Observatory. (8,8)
5. Starting work at Harvard in 1881 this female assistant’s main
name was turned around. (4)
6. This astronomer, born in 1876 ,studied the companion of
Sirius and asteroid 3145 is named after him. (6,5)
9. Renamed Malus Pumila and historically critical in the eventual
development of recently discovered waves? (5)
10. This French atheist astronomer who feared blindness
succeeded Mechain and has his name inscribed on the Eiffel
Tower. (8)
11. This observatory in Middlesex was set up by Hans Moritz
von Bruhl in the 18th Century. (9)
15. Astronomer known for his work on spectroscopy awarded the
Gold Medal of the RAS in 1867. (7)
16. Observatory could have been at Downton Abbey turned on
its side? (8)
17. I scan reorganised SI units to give astronomer born in
Perinaldo (7)
18. This priest was AR and discovered the aberration of light.(7)
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