
THIS issue we carry an obituary and tribute to the SHA’s Founding Treasurer Ken Goward, who sadly
died on 26 February 2009, and an accompanying appreciation of Ken by the SHA Honorary President,

Dr Allan Chapman. Ken Goward made an enormous contribution to the SHA, both in the preparations prior
to founding the Society and in his subsequent role as Treasurer. He is still greatly missed, both for his con-
tribution to running the Society and, more importantly, as a friend.

We  also  carry  a  selection  of  meeting  reports,  articles  on  the  Isaac  Newton Telescope  while  it  was  at
Herstmonceux and artists’ impressions of Mars before it was visited by spacecraft and all the regular fea-
tures. We hope that Ken would have enjoyed it.
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Editorial
Clive Davenhall

THIS issue we carry an obitu-
ary and tribute to the SHA’s

Founding Treasurer Ken
Goward,  and  an  accompanying
appreciation of Ken by the SHA
Honorary President, Dr  Allan
Chapman. Ken made an enor-
mous contribution to the SHA
and  it  is  worth  reiterating  once
again  the  debt  that  the  Society
owes  to  him.  He  is  still  greatly
missed, not just for his work for
the SHA, but also as a friend.

Last autumn the Chinese
Government announced for con-
sultation  proposals  to  simplify  a
handful of the more common
characters used to write the
Chinese languages (report, Daily
Telegraph, 22 October 2009,
p17). The purpose of the changes
was  partly  to  make  writing  the
characters easier and partly to
simplify their reproduction on
computer screens. The suggested

changes  are  trivial  compared  to
those introduced into Chinese
calligraphy  in  the  mid-twentieth
century.  They  affect  only  44  of
the  3500  more  common  charac-
ters  and  the  alterations  to  each
character  are  slight.  Nonetheless
the proposals caused public
uproar, with the vast majority of
comments being against them.
One  person  wrote:  ‘The  charac-
ters  are  treasures  handed  down
by our ancestors, which we must
respect and protect instead of
changing randomly and out of
sudden impulse.’

I  could  not  help  recalling  this
comment  when  reading  two  of
the letters that appear in this
issue, which make depressing
reading.  Ron  Livesey  describes
the disgraceful state of decay and
dilapidation  into  which  the  his-
toric  Old  Royal  Observatory  on
Calton  Hill  has  been  allowed  to
fall by Edinburgh City Council. It

is a disgrace.  Allan Chapman
writes about the fund to raise
money  for  additional  protection
at St Michael’s Church, Much
Hoole,  with  its  historic  connec-
tions to Jeremiah Horrocks. It is
equally depressing that this fund
should be necessary.

‘Treasures handed down by our
ancestors, which we must respect
and protect’ is an attitude that we
need  to  recover,  for  our  astro-
nomical heritage, as well as more
widely. I hope that the SHA can
contribute to that endeavour.
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Webb-SHARE
update
This  Heritage  Lottery  project  is
now  in  its  final  stages.  Since  the
last report in Bulletin no. 19
(Autumn  2009,  pp4-5)  a  family
event  in  Coalbrookedale  and  an
exhibition  in  Hereford  have  been
completed. The Hereford event at
the end of April included interna-
tional visitors from Greece, Poland
and Slovakia. 

Research findings have included
details of the observing techniques
and  equipment  used  by  the  Revd

News
Compiled by Clive Davenhall
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T. W. Webb during his lifetime and
a new archive of letters exchanged
between both G.H. With and Revd
H.C. Key with the chemist Edward
Frankland (1825-99) on early sil-
vered-glass  mirrors.  The  musical
interests of Key have been further
confirmed  by  the  discovery  that
his Stradivari violin (made in
Cremona in 1686) was sold at auc-
tion in 1993 for a six-figure sum!

A few resources  for visually-
impaired  learners  have  been  pro-
duced in the form of talking tactile
overlays.  Hearing-impaired  learn-
ers will be able to access the proj-
ect film which is being signed and
subtitled.

An article by Mark Robinson to
commemorate  the  150th  anniver-
sary of the publication of Webb’s
Celestial Objects for Common
Telescopes was included, very
appropriately,  in  the  one  hundred
and fiftieth  issue of the  Webb
Society’s own Quarterly Journal.
Also, Janet Robinson  has now
completed copy-editing of the 329
Webb-Ranyard letters.

SHA member  Paul  Haley  will
give a talk at the forthcoming SHA
Autumn Conference (to be held in

Birmingham  on  30  October;  see
p76) presenting a summary of new
research about Revd T. W. Webb.

More details of Webb-Share can
be found on the Web site:
www.spacewatch.co.uk 
or by contacting  SHA member
Paul Haley (The Share Initiative),
telephone: 01981 251029, e-mail:
pahastro@aol.com. (Contributed
by Paul Haley.)

Astro-Cymru update

This Welsh Heritage Lottery proj-
ect celebrating four hundred years
of Welsh astronomy is now in its
final year. Since the last report in
Bulletin no. 19 (Autumn  2009,
pp5-6)  a  two-month  exhibition  at
Powysland Museum in Welshpool

has been delivered including eight
workshops for local schools. 

In February a talk by Paul Haley
during  a  family  event  with  The
Penllergare  Trust  near  Swansea,
helped celebrate the two hun-
dredth anniversary of the birth of
John  Dillwyn  Llewellyn  (1810-
82). The observatory at
Penllergare is being re-created
online  and  the  early  life  of  the
astronomer Thereza Llewellyn
(1834-1926) is being further
researched.

The unfortunate forced move
from  Marina  Towers  observatory
by Swansea Astronomical Society
has led to the opportunity of digi-
tising the Thomas Henry
Winterbourn  (1841-1925)  archive
of  glass  negatives  owned  by  his
great–grandson. This collection
includes his slides from astronom-
ical talks given in Mid-Wales and
a photograph showing a telescope
being  used  at  Llandudno  about  a
hundred years ago (see below). 

Astro-Cymru  events  organised
include a family event at the
Waterfront  Museum,  Swansea  on
29 May and a talk to Cardiff
Astronomical  Society  in March
2011.

A telescope on Llandudno sea-front photographed by T. H.
Winterbourn. (Courtesy of Richard Winterbourn.)
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More details of Astro-Cymru can
be found at the Web-site:
www.spacewatch. co.uk or by
contacting SHA member Paul
Haley (The Share Initiative), tele-
phone: 01981 251029, e-mail:
pahastro@  aol.com.  (Contributed
by Paul Haley.)

Copernicus reburied
As reported in previous issues, in
2005 the remains of Nicholas
Copernicus (1473-1543) were
found  in  an  unmarked  grave  in
Frombork Cathedral, Poland,
where  he  had  served  as  a  canon
(see Bulletin no. 19, Autumn 2009,
p7 and passim). The identification
was  subsequently  confirmed  by
DNA and other tests. These inves-
tigations  now being  completed,
Copernicus’ remains  were rein-
terred  in their  original  location
during  a  lavish  ceremony  held  in
the cathedral on Saturday 22 May
2010. The grave is now marked by
a black granite tombstone identify-
ing Copernicus as a canon of the
cathedral  and  the  founder  of  the

heliocentric theory. It is decorated
with a diagram of the Solar
System,  with  a  golden  Sun  sur-
rounded  by  the  six  planets  then
known.

In recent weeks Copernicus’
remains  have  lain  in  state  in  the
nearby city of Olsztyn and on the
day before the interment they were
toured through towns with which
he was associated.  An honour
guard of Polish soldiers carried the
coffin  through  the  cathedral  and
lowered it to its final resting place.
The  funeral  Mass  was  conducted
by the Jozef Kowalczyk, the papal
nuncio and Primate of Poland and
the ceremony  was attended  by
numerous local and foreign digni-
taries.  Owen  Gingerich,  the  emi-
nent American scholar of
Copernicus  joked  ‘I  missed  the
first  funeral  back  in 1543  and
thought this was an occasion not to
be missed.’

Further reading
See, for example, the article in the
New York Times: http://www.
nytimes.com/aponline/2010/

05/22/world/AP-EU-Poland-
Copernicus-Reburied.html

Tycho to be
exhumed
Preparations to exhume Tycho
Brahe  (1546-1601) continue (see
Bulletin no. 18, June 2009, pp5-6
and  Newsletter no.  17,  October
2008, p7). Brahe and his wife are
buried in the Church of Our Lady
in front of Týn in Prague, where
they had settled following Brahe’s
final relocation to the Court of the
Emperor  Rudolph  II.  A team  of
Czech  and  Danish  archaeologists
and scientists under the leadership
of Jens  Vellev  of the Dept of
Medieval and Renaissance
Archaeology at Århus University
hope to perform the exhumation.

According  to  a  recent  report  in
The Prague Post Prof. Vellev
believes that he is close to secur-
ing  the  final  permission  that  will
allow the exhumation to proceed.
If permission is granted he hopes
to  conduct  the  excavation  during
November this year. Various
sophisticated analyses would then
be performed on the remains. The
aims  of  the  investigation  are  not
just to throw light on the mysteri-
ous manner in which Brahe died,
but  also  the  conditions  in  which
he  lived.  For  example,  he  was
wrapped in fine silk burial clothes,
analysis  of  which  would  reveal
new  information  about  the  tech-
niques used in their manufacture.

If the exhumation goes ahead it
will  be  the  second  time  Brahe’s
grave has been opened. The previ-
ous attempt was in 1901 and was
a rather hurried affair. Perhaps he
should have followed the example
of  the  Bard  and  had  his  tomb
inscribed with the lines: 

Jozef Kowalczyk, the papal nuncio and Primate of Poland, conducts
the funeral Mass during the reinterment of Nicholas Copernicus on

Saturday 22 May 2010. Polish soldiers flank the coffin.
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Good friend for Jesus sake
forbear,
To dig the dust enclosed here. 
Blessed be the man that spares 
these stones,
And cursed be he that moves my
bones

Further reading
The report from The Prague Post
is by Frank Kuznik and appeared
on 12 May 2010. It is available at:
http://www.praguepost.com/
t e m p o / 4 3 7 9 - d i g g i n g - u p -
brahe.html

There  is  an  article,  from  2002,
about  Brahe’s  burial  clothes  at:
http://www.natmus.dk/cons/tex-
tile/brahe/brahe.htm

Caledonian
anniversary I: chair
of astronomy at
Glasgow
In April 2010 the two hundred and
fiftieth anniversary of the founding
of  the  Chair  of  Astronomy  was
celebrated  at the University  of
Glasgow  with  a  conference  fol-
lowed by a dinner and an evening
of Scottish dancing in the magnif-
icent Kelvingrove Galleries, led by
the  present  incumbent,  Professor
John C. Brown.

As in the other Scottish
Universities in the eighteenth cen-
tury, astronomy was taught in
Glasgow as part of Physics by the
Professors  of  Natural  Philosophy.
In  1756,  however,  a  former  stu-
dent, Alexander Macfarlane, a
merchant and member of the
Jamaica  Assembly,  bequeathed  a
large  collection  of astronomical
instruments to the University,
which was then obliged to build an
observatory on the Dowhill to
house  them,  and  appoint  James

Watt  as a technician  to  restore
them, thereby launching his career
as an engineer. It was first intend-
ed that an assistant  in Natural
Philosophy should act as the
astronomer,  but  in  January  1760,
through the influence of the Duke
of Argyll, a warrant of George II
established  the  Regius  Chair  of
Practical Astronomy with a salary
of £50 per annum from the
Exchequer. Alexander Wilson,
MA (1714-86) who was fortunate
to  have  the  Duke  as  his  patron,
was not particularly known as an
astronomer, having been an assis-
tant  to  an  apothecary  then  owner
of a flourishing type-founding
business which served the
University  Press,  but  in  his  spare
time carried  out meteorological

experiments. However, he was
diligent in his new post, he offered
classes in astronomy but the sub-
ject  continued  to  be  taught  as  a
graduation requirement by the
Natural Philosophy professor.
Wilson observed  the 1761 and
1769 Transits of Venus from
Glasgow, for the latter organising a

team of other professors, he calcu-
lated the longitude of his observa-
tory from a series of observations
of Jovian satellites, an eclipse and
an  occultation,  but  he  was  best
remembered for the ‘Wilson
Effect’, the cavity model of
sunspots, deduced after many
observations  and  first  transmitted
to the Royal Academy of
Copenhagen which awarded him a
gold  medal  in  1771. Wilson  took
on his son Patrick (1743-1811) as
his assistant and successor after his
death,  which  raised  some  objec-
tions in the University  Senate.
(Contributed by David Gavine.)

Caledonian
anniversary II:
James Ferguson
2010  marks  the  three  hundredth
anniversary  of  the  birth  of  James
Ferguson (1710-76). He was born
on  24  April  1710  in  Banffshire,
north-west of Aberdeen in
Scotland to poor parents who eked
a meagre living from a smallhold-
ing. He had little formal education,
but  was  fascinated  by  astronomy
from a young age. At night, while
working as a shepherd, he would
make models of the constellations
using  string  and  beads,  an  early
example  of  the  mechanical  inge-
nuity  that  would  later  serve  him
well. Until the age of thirty three
he lived in Scotland, mostly earn-
ing a living as a painter of portrait
miniatures.

In 1743 he moved to London to
pursue a career as a public lectur-
er, initially in the capital, but later
touring the provinces. In the later
eighteenth  century  there  was a
substantial market for lecturers to
speak on scientific and related sub-
jects.  Astronomy  played  a  major

Alexander Wilson (1714-86),
from an oil painting by an

unknown artist (courtesy of the
Hunterian Art Gallery,

University of Glasgow; cata-
logue no. GLAHA 44340).
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part  in Ferguson’s  lectures,  but
they also covered electricity,
mechanics,  hydraulics  and  other
similar  topics.  All  his  talks  were
illustrated with demonstrations
using models of his own making,
including orreries, globes and
other astronomical devices.

Ferguson  also  wrote  numerous
articles and books, the most
famous being Astronomy
Explained upon Sir Isaac
Newton’s  Principles, first pub-
lished  in  1756.  His  books  were
very popular and some went
through many editions, largely
because  of  their  clear  style  and
absence of mathematics.
Ferguson’s achievements were
recognised by a pension from
George III in 1761 and election as
a  Fellow  of  the  Royal  Society  in
1763.

The National Library of Scotland
in Edinburgh commemorated
Ferguson’s anniversary with a
small exhibition during March and
April.

Fifty years of
weather satellites
2010  marks  the  fiftieth  anniver-
sary  of the  launch  of the  first

weather satellite. Though arguably
marginally  out-of-scope  for the
SHA it is perhaps not inappropri-
ate  to  mention  this  event  in  an
issue  in  which  we  report  a  joint
meeting with the Royal
Meteorological Society (see p14).
TIROS-1 (Television InfraRed
Observation Satellite) was
launched  into  a  polar  orbit  from
Cape Canaveral on 1 April 1960. It
was a small drum-shaped satellite,
some forty two inches in diameter
and  nineteen  inches  tall,  and  car-
ried  two  television  cameras.  The
satellite operated for seventy eight
days,  slightly  less  than  planned,
during  which  it  generated  nearly
20,000 usable images and demon-
strated  the  utility  of  satellites  for
meteorology.

Further reading
There  is a Wikipedia  page  for
TIROS-1:  http://en.wikipedia.org/
wiki/ TIROS-1

H.G. Wells
remembered
Michael Foot (1913-2010), the
long-serving Labour MP and

sometime  leader  of  that  party,
who  died  on  3  March  might
seem an unlikely person to
mention in the Bulletin.
However, in an issue in which
we  carry  a  report  of  the  RAS
Discussion Meeting Mars
Before the Space Age (see p29)
it  seems  appropriate  to  recall
that Foot was one of the dwin-
dling group of people still
alive who had met H.G. Wells.

Wells had been a hero of
Foot’s youth and the two final-
ly  met  in  the  1940s,  towards
the end of Wells’ life. In addi-
tion  to  politics  Foot  also  had
an alternative career, in which
he was arguably happier, as an
author, reviewer and literary
critic.  In  1995  he  published  a
well-respected biography, HG:
The History of Mr Wells.

The past few months have not
been  a  good  time  for  biogra-
phers of Wells. An earlier one,
the American scholar David
Smith,  who  wrote  H.G.  Wells:
Desperately Mortal: a
Biography  (1986)  died  on  the
7 November 2009. Meanwhile,
Michael Sherborne has recent-
ly  published  a  new  biography,
HG Wells: Another Kind of
Life (2010, Peter Owen:
London).

Further reading
Steven  Baxter  (who  spoke  at
Mars Before the Space Age)
mentions the connection
between Wells and Foot in
Ansible no.  273,  April  2010:
http://news.ansible.co.uk/a273
.html

The  death  of  David  Smith  is
noted in Ansible no. 270,
January 2010: http://news.
ansible.co.uk/ a270.html

James Ferguson (1710-76).

The first image of the Earth
returned by the TIROS-1

satellite in April 1960
(courtesy Wikimedia Commons).
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Ken Goward: an Appreciation and Obituary
Stuart Williams and Martin Mobberley

WITH the tragic and untime-
ly  death  of  Kenneth  John

Goward,  FRAS  on  26  February
2009 the Society for the History
of Astronomy lost forever one of
its  most  able  co-founders  and  a
great  friend  to  all.  Beyond  the
Society, the world of UK amateur

astronomy was also much dimin-
ished by his passing.

Ken was born on 14 April 1952.
He had a lifelong interest in and
enthusiasm for astronomy and its
history. He spent most of his life
in East  Anglia and until heart
problems  forced  his  early  retire-

ment in the 1990s he served as a
policeman in London and Essex.

As a young ‘bobby on the beat’
with the 1970s Metropolitan
Force  he  gained  early  notoriety
as  a  man  with  no  fear  when  he
was  called  to  an  incident  at  a
London tube station. On arrival at
the  ticket  area  he  found  a  very
large  criminal  violently  assault-
ing  a  Pakistani  ticket  inspector.
Truncheon in hand, the young PC
Goward quickly apprehended the
assailant and marched him in
handcuffs to the local police sta-
tion, unaware that he had arrested
one of the biggest villains in the
London area: none other than the
brother  of  the  infamous  armed
bank  robber  and  ‘Public  Enemy
No. 1’ John McVicar.

Sadly,  Ken’s  first  marriage  did
not survive his twenty-two years
of  service  with  the  police  force
and  when  the  first  signs  of  car-
diac problems surfaced he opted
for early retirement to allow him
more  time  to  enjoy  reasonable
health and indulge in his hobbies.
However,  the  1990s  would  see
Ken’s  life  totally  transformed  as
he met and married a  kindred
spirit,  his  young  wife  Lorraine,
and settled blissfully into what he
described as his new ‘house hus-
band’ role.

Having settled down with
Lorraine in the small country vil-
lage of Tuddenham St Martin,
near Ipswich, Ken soon became a
pillar of the community. Already
a  father  to  his  daughter  Maggie
(from his first marriage), Ken
became  a  father  again  in  1998
when Lorraine gave birth to twinKenneth John Goward, FRAS (1952-2009).
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sons,  Matthew  and  Daniel.  He
was a devoted husband and father
and  always  had  time  for  every-
one.

Ken had always been interested
in  astronomy  and  after  retiring
from  the  police  force  he  at  last
had more time to observe the
night  sky,  and  bought  a  25  cm
Newtonian reflecting telescope.
He only used it a few times, but
he  enjoyed  it,  even  though  he
often  preferred  to  observe  with
binoculars. His enthusiasm for
astronomy  was  clear  for  all  to
see. On one occasion, determined
to attend the British Astronomical

Association eclipse meeting at
Truro school in August 1999, he
had  already  booked  up  well  in
advance for a family room stating
‘sex unknown’ for his unborn
twins on the accommodation

form, which caused much amuse-
ment  in  the  BAA Office  at  that
time.

While he enjoyed practical
astronomy,  however,  Ken’s  real
passion  was  the  history  of  that
great  science  and  especially  the
study of astronomers of the
Victorian and Edwardian eras.
Sir  George  Biddell  Airy  (1835-
1881), Seventh Astronomer
Royal,  and  the  comic  actor  and
amateur astronomer Will Hay
were  particular  enthusiasms  for
him.  Inevitably,  he  also  became
fascinated with the history of
nearby Orwell Park Observatory
and its 10-inch refractor. The
local astronomy club, Orwell
Astronomical Society, had access
to this huge 10-inch telescope
and Ken quickly became an
enthusiastic  and  highly  popular

member, being elected as the
Orwell  Treasurer  after  only  two
years of membership.

In 2001, local historian and
amateur astronomer Stuart
Williams of Bloxwich, West
Midlands  and  eminent  historian
of astronomy Dr Allan Chapman
of Wadham College, Oxford, had
begun  discussing  the  possibility
of setting up a national ‘survey of
astronomical geography’ (later
renamed the Survey of
Astronomical History) to bring to
light forgotten local astronomers
and associated history. They
decided  that  it  was  time  that  a
new national society, specialising
in the history of astronomy, was
founded  to  conduct  that  Survey,
and that they would work togeth-
er to that end. Stuart would
organise  the  society’s  founding

Ken and Lorraine Goward at the SHA AGM and Spring Conference,
held at the IOA Cambridge on 6 June 2006.
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and  Allan  would  give  whatever
support he could.

In  the  final  months  of  2001,  a
publicity storm for the new
‘Society for the History of
Astronomy’ took  place,  and  let-
ters  and  emails  from  interested
parties began to pour in. It soon
became obvious who was willing
to  stand  up  and  be  counted,  and
Ken  Goward  immediately  con-
tacted  Stuart  Williams,  stepping
up  to  the  mark  enthusiastically.
He was a great help in bouncing
off ideas for the new Society and
in tweaking Stuart’s first draft of
the SHA’s constitution, and
Stuart gratefully acknowledges
that there is no doubt that without
Ken’s unfailing enthusiasm,
encouragement  and  support  for
the project – and his eventual vol-
unteering to stand as Treasurer of
the new Society – the task of set-

ting up the ‘SHA’, and its subse-
quent  running,  would  have  been
much harder.

But  there  was  still  a  lot  to  do.
Allan Chapman, Stuart Williams
and Ken Goward began dis-
cussing the possibility of holding
the Inaugural Meeting of the
Society at Wadham College,
Oxford.  Thanks  to Allan’s  good
offices, they were able to hire the
Okinaga  Room  there,  and  Ken
assisted Stuart greatly in organis-
ing  the  meeting.  Much  else  was
to happen behind the scenes
before  the  day,  but  on  29  June
2002, following national and
international  publicity,  the  inter-
ested parties gathered at Wadham
College, and at 14:00 hours a
remarkable meeting of more than
fifty people took place, supported
by letters from many others, and
welcomed  in  person  by  a  repre-

sentative of the Royal
Astronomical  Society,  Dr  Helen
Walker.

After a long and challenging
discussion, the SHA’s first
Council was elected and consist-
ed  of  Chair  Emily  Winterburn,
Secretary Stuart Williams,
FRAS,  Treasurer  Ken  Goward,
FRAS, and Councillors Roger
Jones, Kevin Kilburn, FRAS and
Dr Nicholas Kollerstrom.
Honorary Councillors Hon.
President Dr Allan Chapman and
Hon. Vice Presidents Sir Patrick
Moore  and  Dr  Michael  Hoskin
were appointed shortly thereafter,
and  before  long  Madeline  Cox
and Mark Hurn came on board as
Librarian  and  Archivist  respec-
tively.  The  rest,  as  they  say,  is
history, and Ken Goward played
a pivotal role in that history.

In the years following the

Ken with the SHA display stand that he built.
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founding, Stuart Williams recalls
that there was rarely a day went
by when he and Ken did not have
some kind of email or telephone
conversation  on  the  go,  whether
it be about some aspect of mov-
ing the SHA forward or just gen-
eral  chit-chat  about  their  mutual
enthusiasms for astronomy, histo-
ry, the steam era – and last but not
least a patriotic love of all things
English! Ken was always joking,
and  the  two  were  indeed  ‘like
minds’ on  matters  of  humour  as
well  as  on  history,  science  etc.
Despite their geographical dis-
tance, Ken and Stuart became
great friends, and enthusiastically
renewed  that  friendship  together
and with their friend and co-con-
spirator Allan Chapman whenev-
er the Society met or travelled to

an event which they could all
attend.

Over  the  years  Ken  could  be
found at almost every big astron-
omy meeting proudly assembling
the large and ornate, in fact posi-
tively  Baroque,  SHA exhibition
display stand, which he had built
with his own hands. There can be
no  doubt  that  Ken  Goward  had
become ‘the friendly face of the
SHA,’ and he will be fondly
remembered for this by many
beyond the Society as well as its
members.

Today,  thanks  in  no  small  part
to  Ken’s  support,  the  SHA is  a
successful organisation with over
a hundred and forty members,
several of those institutional.
There is a successful programme
of conferences each year,

acclaimed publications the
Newsletter (now  Bulletin),  SHA
eNews and The Antiquarian
Astronomer, a popular and useful
Web  site,  a  full  library  service,
and  an Archive  gradually  build-
ing up a permanent record of the
work  of  the  SHA and  its  mem-
bers. Not forgetting the all-
important Survey of
Astronomical History which
started  it  all.  There  is  even  an
annual summer picnic – whether
it  rains  or  not  –  and  Ken  had  a
great  deal  to  do  with  those,  his
hard work and sense of fun
adding  an  enormous  amount  to
those most social of SHA events!

Ken Goward also became a
highly trusted member of the
Orwell Astronomical Society and
in January 2003 he was promoted

(Left to right) Allan Chapman, Ken Goward and Martin Mobberley enjoy refreshments in an
Oxford hostelry on 11 August 2004.
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from  Treasurer  to  Chairman;  a
prestigious role as Orwell is one
of the country’s largest local
astronomical groups. Ken was
universally popular with both
SHA and  Orwell  members  and
despite  continuing  health  issues
he always seemed to have energy
and enthusiasm for new projects.
Ken  had  started  building  up  a
database on Suffolk amateur
astronomers and observatories
which, sadly, he would never
complete.

Martin  Mobberley  of  the  BAA
recalls  that  although  he  had  met
Ken in the 1990s he first contact-
ed  him  with  a  serious  plea  for
information in 2003, when
Martin started to investigate a
childhood haunt, the Bury St
Edmunds Athenaeum  Observatory

(J.  Brit.  Astron.  Assoc. 115 (5),
pp251-260, 2005). This was defi-
nitely the best move Martin could
have made as Ken freely supplied
any  information  he  had  without
any conditions; in fact he posted
all his research to Martin the
same day that he enquired!
Martin  got  to  know  Ken  pretty
well  over  the  coming  years  and
he was always the same with
everyone he met: modest, patient,
very kind  and generous, never
sarcastic  and  with  a  permanent

sense of humour. Surely Ken
Goward was a man with no ene-
mies.  On  Martin  and  Ken’s  sec-
ond major project, the astronomi-
cal life of Will Hay (J. Brit.
Astron.  Assoc. 119 (2), 2009),
Ken  was,  once  more,  a  joy  to
work with.

Much  to  his  frustration,  Ken’s
heart problems became far more
serious  in  March  2006  and  after
major open heart surgery he was
forced to take things easy.
Although 2007 was a much better
year  and  he  oversaw  the  local
arrangements  for  the  BAA Back
to  Basics  Workshop meeting  at
Ipswich  on  January  20  of  that
year, 2008 saw his cardiac prob-
lems return; reluctantly he had to
accept  that  he  could  no  longer
stay on either as Orwell
Chairman or SHA Treasurer. But
despite his poor health Ken’s
enthusiasm for anything to do
with  his  young  family  and  the
history of astronomy was
undaunted and his sense of
humour remained as strong as
ever. When he was rushed to hos-
pital for an emergency pacemak-
er  operation  in  January  2009  he
still found time while in intensive
care (!) to get a message to
Martin Mobberley regarding Will
Hay! Ken’s wife Lorraine, a

tower of strength in very difficult
circumstances,  also  enabled  him
to  keep  in  touch  with  the  SHA
whenever  possible,  but  sadly  he
died a few weeks later.

The loss of Ken Goward, at the
age of fifty six, was a bitter and
devastating blow, not just for his
immediate  family  but  for  all  his
close friends in the SHA, Orwell
Astronomical  Society,  the  RAS
and the BAA. He was also a
highly popular member of the
East  Anglian Traction Engine
Society.

Ken continues to be sorely
missed.  The  SHA Council  still
feels the great gap he left in their
lives.  But  he  is  well  and  truly
remembered  for  his  enthusiasm,
for  his  passion  for  astronomical
history  and,  most  of  all,  for  his
easy going nature and generosity
towards all who knew him.

Ken Goward will never be for-
gotten, for he is now part of that
astronomical history which he so
dearly loved.

Stuart Williams has set up a
memorial  album  of  photographs
of Ken on Flickr. It is available at
URL:  http://www.flickr.com/pho-
tos/swilliams2001/sets/72157623
689734582/ – Ed.

Ken Goward: an Appreciation
Allan Chapman

IN common with most people, I
am sure, you could have

knocked me down with the
proverbial feather when I was
told  that  Ken  Goward  had  sud-
denly  left  this  world. And  while
this is not meant to be an obitu-
ary, for I expect the SHA will be
publishing  a  proper  one  soon,  I

felt  compelled  to  write  this  per-
sonal  recollection  by  way  of  a
‘thank you’ to him.

I  first  met  Ken  Goward  about
ten  years  ago,  before  the  found-
ing of the SHA, when he invited
me  to  speak  to  the  Orwell  Park
Astronomical Society, Ipswich.
My  first  and  abiding  impression

of Ken is that he was jolly good
fun, as well as full of enthusiasm.
We  got  on  like  a  house  on  fire,
right from the start. In addition to
a  mutual  love  of  astronomy,  the
history of astronomy, and our
belief that astronomers and histo-
rians needed to get their message
‘out there’, we also shared a
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‘take’ on the world.  A mutual
‘take’ on the past, on great scien-
tists, such as Suffolk’s very own
Sir George Biddell Airy, the
famous Victorian Astronomer
Royal, on politics, patriotism,
political correctness, and the
‘state of England.’

In particular, I remember a very
merry car journey on 5 May,
2007, when Ken drove me on the
day after a lecture in Ipswich to
Bury  St  Edmunds,  then  to  visit
Martin Mobberley, and on to
Oxford. Ken was then coming
out of convalescence after a heart
operation, and in hindsight I
realised  that  our  laughter  could
well  have  burst  his  stitches,  had
they not been removed already.

But along with the humour
there  was  a  serious  side  to  Ken,
which  came  out  when  we  spoke
of our debt to the great scientists
and people of the past. Whenever
I lectured at Orwell Park, for
instance,  Ken  and  I,  and  some-

times visiting members of the
Airy family, always drove out to
the lovely Suffolk village of
Playford. There  we  would  go  to
the  Parish  Church  of  St.  Mary,
lay  flowers  on  the  graves  of  Sir
George  and  Lady Airy  and  their
family, and then offer a short
prayer. It was in no way a sad or
morbid ritual, but rather a happy
one. For Ken and I shared a deep
sense of ceremony, decorum, and
respect, and simply wanted to say
‘thank  you’ to  Sir  George  in  a
way  that  he  and  Lady  Richarda
would have appreciated.

I  could  not  help  remembering
those Playford visits on the after-
noon  of  17  March,  2009,  when
Peter Hingley, Gilbert
Satterthwaite and I attended
Ken’s funeral in his own Suffolk
village of Tuddenham St Martin.
It was, of course, a very sad occa-
sion, but by the Goward family’s
and everyone else’s consent, and
in respect of Ken’s own wishes, it

was  not  to  be  a  mournful  one.
Instead of wearing black and
making an-un-Ken-like display
of grief, all of his relatives wore
brooches and badges of the
Disney characters that Ken so
loved, and most of the men wore
bright  or  Disney  cartoon  ties. A
very upbeat reception, with
champagne and a splendid ‘slap-
up’ tea then followed in
Tuddenham village hall.

I  could  not  help  thinking,  on
that beautiful, rather nippy early
spring  afternoon,  however,  that
so many things that Ken stood for
surrounded us; his family,
friends, hope, humour even under
the most trying of circumstances,
the sense of community, and the
rolling fields of England about to
burst into their springtime glory.
And  the  last  hymn  we  sang  in
church said it all – Jerusalem!

Then I wondered if Ken had yet
had a chance to meet his hero, Sir
George Biddell Airy?

Ken Goward (left) and
Dr Allan Chapman in the
churchyard at Cockfield

Church, Suffolk on
5 May 2007.
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ON  the  morning  of  Saturday
18 March I found myself

making my way through the
crowds of tourists in Piccadilly. I
was in London to attend the
meeting Meteorologists and
Astronomers, to  be  held  in  the
premises of the RAS at
Burlington  House.  This  meeting
was  my  first  visit  to  the  RAS
rooms  since  their  refurbishment,
which  seems  to  have  been  well-
done. In particular, the lecture
theatre,  where  the  meeting  was
held, is ideal for smaller, special-
ist meetings.

Meteorologists and Astronomers
was held jointly by the SHA and
the  History  Group  of  the  Royal
Meteorological Society (RMetS).
It is well-known that most astro-
nomical observatories make
meteorological observations,
both  for  their  own  use  and  as  a
contribution to meteorological

monitoring programmes.
However,  it  is  less  well-known
that the histories of the two disci-
plines are intertwined, with some
individuals  contributing  to  both.
The purpose of the meeting was
to explore some of these connec-
tions.  It  was  attended  by  about
forty-five people. In a sense this
report represents a resurrection of
an earlier tradition: The
Observatory carried reports of
RMetS meetings from 1888-
1933.

After coffee and registration the
meeting  proper  started  at  11:00
am, with introductions by the
meeting organisers, Peter
Hingley (SHA) and Norman
Walker (RMetS). The morning
session was chaired by Mick
Wood.

The  first  speaker  was  Howard
Oliver,  whose  topic  was  Early
Aurora  Studies  and  the  Work  of

John  Dalton. Records  of  sight-
ings of auroras have survived
from Antiquity and continue into
the Middle  Ages, though they
were rare during the Maunder
Minimum (circa 1645-1715).
Edmund Halley (1656-1742) pro-
fessed  a  desire  to  see  one  and
succeeded in doing so from
London in 1716 and again in
1719. Various explanations were
proposed for the phenomenon.
Interestingly Halley suggested
particles flowing along magnetic
fields.  In  1621  Pierre  Gassendi
(1592-1655) realised that auroras
must  occur  high  in  the  atmos-
phere  in  order  for  observers  at
different  locations  to  see  them
simultaneously.

John  Dalton  FRS  (1766-1844)
was Professor of Mathematics
and Natural Philosophy at the

Meteorologists and Astronomers
Clive Davenhall

Peter Hingley, SHA Councillor and RAS Librarian,
introduces the meeting.

John Dalton FRS (1766-1844)
at his desk. An engraving by
William Henry Worthington

from a painting by Joseph Allen
(courtesy Wikimedia Commons).
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Manchester Academy and later a
freelance tutor and researcher. He
is now mainly remembered for his
atomic  theory  of  matter,  though
he  published  on  a  wide  range  of
scientific topics and was a prolific
meteorological observer. He
wrote  extensively  on  the  aurora.
In particular his paper in the 1793
edition of Meteorological
Observations and Essays con-
tained the first height estimate for
an  aurora.  He  further  refined  his
estimates  in  papers  published  in
the Philosophical Transactions in
1828,  and  in  a  paper  read  to  the
Manchester Literary and
Philosophical Society in 1834 and
finally published in 1842.
Unaware of Halley’s work he sug-
gested that the aurora was a mag-
netic phenomenon.

Developments still in the future
at this point included: the sunspot
cycle, solar flares, spectral analy-
sis and the automatic determina-
tion of auroral heights by photog-
raphy. The talk concluded with a
gallery of spectacular early
images of the aurora.

The second speaker was
Malcolm Walker, Chairman of
the RMetS History Group, whose
title was Lunarists, Sun-Spottery
and Astro-Meteorology in the
Nineteenth  Century.  He  investi-
gated  ideas  about  the  supposed
influence of astronomical phe-
nomena on the weather, an
unusual  subject,  about  which  I
previously knew little. What may
be termed ‘astro-meteorology’ is
now a little-regarded pseudo-sci-
ence,  but  such  ideas  were  once
widespread and at least partly
credible. Lunarism was the rather
more limited idea that the weath-
er is influenced by the phases of
the Moon.

Astro-meteorology  had  its  ori-
gins, like much in western astron-
omy, with the Babylonians, who
saw an astronomical influence on
the  weather  and  climate.  These
ideas remained current in
Classical Antiquity and the
Middle Ages.

Belief in astro-meteorology and
lunarism declined during the late
seventeenth  century,  after  which
they were rejected by most schol-
ars. However, there was a revival
in the nineteenth century, particu-
larly among the short-lived mete-
orological societies that flour-

Above: The Aurora Borealis as painted by Frederic Church (1826-
1900) in 1865. Church was a painter of the American Hudson River

School. The painting is now in the Smithsonian American Art Museum.

Below: A drawing of the aurora from the Illustrated London News
for 18 October 1849.
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ished  in  the  mid-century.  There
was  a  confusing  gaggle  of  such
societies, one of which would
eventually emerge as the RMetS.
Examples include the Uranian
Society (1839-41), the
Astronomical Meteorological
Society (1860-62) and
the Copernican
Meteorological  Society
(1862). There was a
corresponding plethora
of short-lived journals
reporting the work of
these  societies. A num-
ber of colourful individ-
uals were associated
with  astro-meteorologi-
cal ideas, including R.J.
Morrison (who wrote as
Zadkiel), Patrick
Murphy, W.H. White
and S.M. Saxby. In
1864  the  last  published
Saxby’s Weather System
which proposed a Lunar
influence on the weath-
er. Saxby did not
believe  in  other  astro-
meteorological influ-
ences. Astrology had
been made illegal in
1824  which  acted  as  a
spur to couch astrologi-
cal  prognostications  as
weather predictions.

Admiral Robert
FitzRoy (1805-65), the
first Director of the
Meteorological  Office,
criticised astro-meteorology and
lunarism in his Weather Book
(1863)  and  unwisely  got  drawn
into  newspaper  correspondence
with  their  adherents.  The  idea
that sunspots might influence
the  weather  emerged  in  the  late
nineteenth  century  and  retained
some credibility into the twenti-
eth. One notable contribution to

this  debate  was  Sunspottery,  or
What  do  we  Owe  to  the  Sun?
(1883) by J.A. Westwood Oliver
(floruit 1860-90). Sir Norman
Lockyer suggested a correlation
between cyclones and the
sunspot  cycle,  work  which  was

the  precursor  to  studies  of  cli-
mate variability.

Though  the  heyday  of  astro-
meteorology  was  the  mid-nine-
teenth century it still surfaces
occasionally as a fringe pseudo-
science. For example, the
astrologer Kim Farrell currently
advertises himself on the Web as
‘astrologer and meteorologist.’

The final talk of the morning was
by Storm Dunlop, who spoke on
the vexed subject of Eclipse
Weather. Astronomers  often  sus-
pect  changes  in  the  weather  fol-
lowing eclipses, but the evidence

is largely anecdotal and
usually dismissed by
meteorologists. The
question is of long
standing: in 1879 the
RAS published a vol-
ume of the Memoirs
which listed many non-
astronomical effects
that  might  be  observed
during solar eclipses.
Minnaert’s pioneering
study  Light  and  Color
in  the  Open  Air (1954)
describes the physics
behind many atmos-
pheric effects.

A significant  problem
is that in order to estab-
lish any atmospheric
effects it is necessary to
have good meteorologi-
cal coverage during
eclipses. Unfortunately
they often occur over
oceans or sparsely pop-
ulated areas, whereas
weather stations are
more  common  in  more
populous regions. The
eclipse of 11  August
1999  was  good  in  this
regard as its track

crossed Europe.
Temperature changes during an

eclipse are established and
uncontroversial. Astronomers
often report changes in the wind,
which meteorologists tend not to
believe,  attributing  the  effect  to
wind-chill. Nonetheless there
may  be  some  effects,  though  an
eclipse makes little difference to

The title page of J.A. Westwood Oliver’s
Sunspottery: or What do we Owe to the Sun (1883).
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the gradient wind. Changes to the
cloud  cover  have  been  another
bone  of  contention,  though  they
are now generally accepted.  A
variety of effects are possible, but
they are limited to low-lying
clouds  or  ground  mist.  Middle-
and  high-level  clouds  are  unaf-
fected.

There may also be effects in the
ionosphere and ozone layer. The
neutral  component  of  the  iono-
sphere is unchanged, but the ion
density declines and the electron
density plummets. Changes in
stratospheric ozone are problem-
atic,  but  the  abundance  of  low-
level ozone does change.
Atmospheric gravity waves have
been  predicted,  but  there  is,  as
yet, no unambiguous evidence
for them.

After Mr Dunlop’s talk there was
a break for lunch, which was fol-
lowed by the RMetS History
Group AGM. The meeting
resumed  at  1:45  pm  with  SHA

Chairman Gilbert Satterthwaite
chairing the afternoon session.
The first talk of the afternoon was
John Lee’s Hartwell Observatory,
a joint paper by Diane and
Malcolm  Walker,    jointly  deliv-
ered. The title was somewhat
misleading  as  they  also  covered
other observatories in the
Bedford-Aylesbury area.

They began by recalling that the
Society  that  would  become  the
RMetS was founded in the
Library of John Lee’s home,

Hartwell House in
Buckinghamshire on 3 April
1850.  Most  of  the  ten  founding
members were Fellows of the
RAS.  Following  Dr  Lee’s  death
the house remained in private
hands  for  a  while.  In  the  mid-
twentieth century it became a
girl’s school and more recently a
hotel.  It  has  now  been  handed
over to the National Trust.

Dr John Lee (1783-1866)  was
an astronomer in the British
‘Grand  Amateur’ tradition. He

A contemporary photograph of Hartwell House and a plan
of it in John Lee’s time (above). Note the observatory
extending from the Library, bottom right. The plan
originally appeared in the Ædes Hartwellinæ prepared
by Admiral Smyth (1851) and it is available from British
History Online (http://www.british-history.ac.uk/).



Page 18 SHA Bulletin    Issue 20    Summer 2010

was the scion of a well-to-do
family and graduated from
Cambridge  as  fifth  wrangler  in
1806.  Inheritances  allowed  him
to  pursue  his  scientific  interests,
which were wide-ranging and by
no  means  limited  to  astronomy.
Nonetheless he was active in the
RAS from shortly after its found-
ing and served as both Treasurer
and President.

Lee  was  a  friend  of  Admiral
W.H. Smyth (1783-1865).
Admiral  Smyth  had  served  with
distinction during the Napoleonic
Wars, first in Spain and then the
Mediterranean. After  the  war  he
conducted  acclaimed  surveys  in
the  Mediterranean  during  1814-
25, for which he was subsequent-
ly elected an FRS. His interest in
astronomy was fired in 1813
when he met Giuseppi Piazzi
(1746-1826) in Palermo. He
retired  as  a  Captain  and  rose  in
seniority on the Reserve List. He
is famous for his Bedford
Catalogue of astronomical
objects,  for  which  many  of  the
observations were made using his
own 5.9-inch refractor by
Dollond, one of the first tele-
scopes in the UK to be equatori-
ally  mounted  and  have  a  clock-
work drive.

John Lee’s first observatory was
set up with Smyth’s assistance. A
transit instrument was located in
the South Portico of Hartwell
House, with an equatorial reflec-
tor just outside and the clocks and
instruments kept in the strong
room.

In 1839 Lee established his sec-
ond, more substantial observato-
ry. There was an equatorial tower,
15-foot  in  diameter,  with  a  true
hemispherical revolving dome
and a single copper shutter.
Admiral Smyth’s 5.9-inch refrac-

tor was transferred here when the
Admiral moved to  Wales.  The
dome  was  linked  to  the  Library
by  a  transit  room  aligned  north-
south. The transit room housed a
five-foot transit instrument by
Thomas Jones (costing £105).
One hundred feet north and south
of the transit room were meridian
markers  in  the  form  of  classical
temples:  one  a  temple  of  Janus
and the other a temple of
Concord and the Giganti. A mete-
orological  station  was  added  in
1851.

Unfortunately the observatory
was demolished shortly after
Lee’s death in 1866. The 5.9-inch
telescope was subsequently used
to observe both nineteenth centu-
ry  transits  of  Venus  and  for  a
while  was  installed  at  the  Royal
Observatory Hong Kong. It is
now in the Science Museum.

Several other observatories
were also established in the area,
all  by  people  in  Lee’s  circle  of
acquaintances. These individuals
included Thomas Dell of
Aylesbury and, from 1840, Revd
John  Bancroft  Reade,  Vicar  of
Stone. Revd Charles Lowndes
added an observatory to Hartwell
Rectory in 1843. All these obser-
vatories had meteorological as
well as astronomical instruments.
In addition to his own work Lee
regularly  entertained  visitors  for
extended  periods,  during  which
there  were  frequent  and  produc-
tive scientific discussions and
observations.

The next speaker was Joan
Kenworthy  who  ventured  north
to  discuss  Durham  Astronomers
and their Contribution to
Meteorology.  In the eighteenth
century  meteorological  observa-
tions were made from Durham by

Thomas Wright (1711-86) and
the Hon. Spencer Cowper DD
(1713-74), Dean of Durham
1745-74, both of whom were also
astronomers.  However,  the  story
proper  starts  with  the  construc-
tion of Durham Observatory,
which was completed in 1841
and a telescope installed in 1842
(see Newsletter no. 16 July 2008,
p1). Meteorological observations
were made from the start, though
the earliest extant are from 1843.
Extended series start in 1850,
making  the  Durham  records  one
of the longest series in the UK.

The  observatory  was  founded
by the Revd Prof. Temple
Chevallier (1794-1873),
Professor of Mathematics and
Astronomy. The University
employed an ‘observer’ to make
the astronomical observations
and different observers varied in
how  much  interest  they  took  in
meteorology. A few  of  the  more
notable individuals are men-
tioned briefly below.

Arthur Beanlands (observer
1842-46) submitted weather
summaries to the Durham
Advertiser,  the  local  newspaper.
Richard Carrington (1826-75)
was meticulous during his period
as  observer,  1849-52.  He  would
later  found  his  own  solar  obser-
vatory  and  do  pioneering  work.
William Ellis (1828-1916,
observer 1852-53), succeeded
Glaisher  at  Greenwich  in  1874
and served on the Council of the
RMetS 1886-87.

John Isaac Plummer (1845-
1925, observer 1867-74) worked
to  make  the  temperature  series
‘strictly comparable,’ a funda-
mental contribution to the analy-
sis  of  long  time  series.  Gabriel
Alphonsus Goldney (observer
1874-85) only made meteorolog-
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ical observations during a period
when  astronomy  was  in  decline
at Durham. He was dismissed for
inefficiency; instruments were
being  lost  and  observations  not
being made.

Henry James Carpenter
(observer 1885-1900) was ill for
much  of  his  tenure.  Volunteers
were brought in to make the
observations, some of which
were done amateurishly. His son
Frederick Charles Hampshire
Carpenter (observer 1900-19)
took  over,  but  was  conscripted
during  World  War  I  and  substi-
tutes made the observations. The
records for this time include
notes about zeppelin raids.
During the War Durham
University considered closing the
Observatory but the
Meteorological  Office  dissuaded
them. Frank Sargent (1871-1953,
observer 1919-38) was mainly
interested in variable stars.
However, he did publish an arti-
cle about local rainfall in the
Durham Advertiser.

Dr Kenworthy concluded her
talk by noting that the meteorolo-
gist and geographer Gordon
Manley  had  made  the  study  of

long-term  archival  meteorologi-
cal  data  his  life’s  work.  These
studies  had  resulted  in  the  CET
(Central England Temperature)
series, one of the longest temper-
ature time-series in existence,
starting in 1659 and continuing to
the  present  day.  Manley  was  a
lecturer in the Geography
Department at Durham during
the  1930s,  where  he  worked  on
standardising  the  Durham  tem-
perature series. It was this experi-
ence that first sparked his interest
in long-term archival data.

The last speaker of the first part
of the afternoon was Anita
McConnell who changed her
advertised title, George Airy and
the Battle for the Clouds to Storm
in a Teacup. The 1860s and 70s
saw  a  ‘turf  war’ between  Kew
Observatory and the Royal
Observatory Greenwich over
which institution should be
responsible  for  official  meteoro-
logical and magnetic observa-
tions. Both institutions had pow-
erful, opinionated and forceful
Directors. Sir Edward Sabine
(1788-1883) superintended mag-
netic observations at Kew and Sir

George Airy was Director at
Greenwich.

In 1862 Sabine asked the
British Association for the
Advancement of Science whether
it was worthwhile Kew continu-
ing magnetic observations, given
that  no  other  English  ones  were
reliable,  an  implied  criticism  of
Greenwich.  There  were,  in  fact,
long-standing differences
between dip measurements made
at the two institutions.
Instruments were exchanged and
the  Greenwich  ones  found  to  be
flawed. When the discrepancy
was resolved measurements
resumed.

Following the death of Admiral
FitzRoy in 1865 the Royal
Society took over the
Meteorological Department of
the  Board  of  Trade  and  estab-
lished a network of automatic
weather stations with Kew as the
central  station,  now  directed  by
Balfour Stewart (1828-87). A
good range of meteorological
instruments was available at
Greenwich, but it was not on the
Royal  Society’s  list  of  stations.
Airy  offered  to  take  over  Kew’s
work, thus ‘saving the

Exterior and interior views of the Magnetic Pavilion at Greenwich (from The Royal Observatory
Greenwich by E.W. Maunder, 1900, the Religious Tract Society: London).
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Government £250 per annum’,
but was rebuffed. During the
questions following the talk
Roger Hutchins noted that the
duration of this dispute overlaps
Airy’s  dispute  with  Sir  Norman
Lockyer over solar observations.

Following  Dr  McConnell’s  talk
there  was  a  welcome  break  for
tea.  The  meeting  then  resumed
for the final session of the after-
noon which was chaired by
Malcolm Walker. In something of
a change of emphasis
Fred Taylor spoke on
Weather and Climate
on the Planets:
C h a n g i n g
Perceptions, though
he concentrated on
Mars and Venus.

Svante Arrhenius
(1859-1927) made
the first scientific
speculation about the
surface conditions of
Venus in 1915 (trans-
lated  into  English  in
1918).  He  predicted
a  topical  climate,  a
view which pre-
vailed until the space
age  and  featured  widely  in  sci-
ence fiction. The only serious
alternative suggestion was devel-
oped by Whipple and Menzel in
1955,  who  postulated  an  ocean-
covered planet.

Venus  was  visited  by  the  first
successful interplanetary probe,
Mariner 2, launched on 14
December  1962.  During  its  fly-
by mission it measured a surface
temperature of about 500° C.
This result was subsequently
confirmed by in situ measure-
ments  made  by  Russian  probes.
To date there have been over thir-
ty  probes  to  Venus  and  ESA’s

Venus Express is currently in
orbit around the planet.

We  now  know  that  the  atmos-
phere  is  mostly  carbon  dioxide,
the surface atmospheric pressure
is 92 bar and there is a runaway
greenhouse effect. The surface is
shaped by vulcanism and there is
sulphur  in  the  atmosphere.  The
planet’s famous clouds are com-
posed of sulphuric acid. They
contain a lot of structure and are
periodically  riven  by  lightening.
The temperature profile of the

atmosphere  is  not  dissimilar  to
that  of  the  Earth,  apart  from  the
ozone  bump.  The  surface  pres-
sure is much higher, which caus-
es the high surface temperature.

Venus’ atmosphere  is  so  dense
because of the absence of water.
On Earth most of the carbon
dioxide is dissolved in the oceans
and thence into carbonaceous
rocks.  Without  oceans  the  Earth
would be like Venus. The level of
sulphur dioxide in the atmos-
phere is higher than on Earth and
varies, which implies volcanic
activity. No active volcanoes
have been seen, but searches con-

tinue, using infrared windows
through which the Venusian
atmosphere is transparent. Heavy
water is relatively more abundant
on Venus than on Earth, suggest-
ing  that  water  is  escaping  from
the  atmosphere  into  space.  The
reason may be that because
Venus has no global magnetic
field the solar wind is constantly
stripping  the  atmosphere,  which
is replenished by vulcanism.
Venus would have lost any
oceans early in its history.

Turning  to  Mars,
there is a long his-
tory of observation,
dating back to
H u y g e n s ’
‘Hourglass  Sea’ in
1665 (see p31).
O.M. Mitchel
(1809-62), though
most  famous  as  a
public speaker, was
the founding
Director of the
C i n c i n n a t i
Observatory and
an assiduous
observer. He dis-
covered the
‘Mountains of

Mitchel’ a  detached  part  of  the
South  Polar  Cap  which  appears
as the cap shrinks during the
spring. He attributed the effect to
snow lingering longer on moun-
tains. The effect is now con-
firmed as real, but it occurs in a
low-lying  rather  than  mountain-
ous region and the cause is
unknown.

Percival Lowell (1855-1916)
famously  founded  the  Flagstaff
Observatory to search for the
Martian canals. In the early
1900s  he  estimated  the  surface
atmospheric pressure to be about
86 mbar. This estimate remained

The ‘Mountains of Mitchel’ that form as the Martian
southern polar cap retreats during the spring. The drawing

shows observations made by Nathaniel Green on
8 September 1877 and is reproduced in Camille

Flammarion’s La Planète Mars (1892). See also p53.
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current  until  the  space  age.  For
example, in the early 1950s von
Braun’s ‘Mars Project’ envisaged
a  winged  craft  descending  to  a
landing. Mariner 4 made the first
fly-by of Mars in 1965 (see p29
and Newsletter no. 8, September
2005,  pp13-15).  It  measured  the
surface  atmospheric  pressure  to
be about a tenth of Lowell’s
value. Von Braun’s glider would
not have flown. The Martian
atmospheric pressure varies
cyclically through the year due to
carbon dioxide freezing out at the
poles in winter. Prof. Taylor had
also intended to discuss Titan, the
most Earth-like body in the solar
system,  with  a  nitrogen  atmos-
phere and methane lakes and
rivers, but he ran out of time.

The  final  talk  of  the  afternoon
was given by Raymond Hide
FRS  (Imperial),  himself  a  Past
President of both the RMetS and
the RAS. He spoke on two emi-
nent geophysicists, both of whom
had  served  as  presidents  of  the
RAS and one as President of the
RMetS: Sydney Chapman

(PPRAS,  PPRMetS)  and  Harold
Jeffreys (PPRAS). Harold
Jeffreys and Sydney Chapman
were both eminent geophysicists
and accomplished mathemati-
cians who made important contri-
butions to many fields. 

Sydney  Chapman  (1888-1970)
attended the Royal Technical
Institute Salford (now the
University of Salford) and the
Universities  of  Manchester  and
Cambridge,  graduating  in  1911.
For a few years he alternated
between  a  Fellowship  at  Trinity
College, Cambridge and spells at
the Royal Observatory
Greenwich. He held Chairs in
Mathematics in Manchester
(from 1919) and Imperial
College  (from  1924).  Finally  in
1946  he  was  appointed  Sedlian
Professor  of  Natural  Philosophy
at Oxford, where he remained
until retirement.

Most  of  his  work  was  in  what

would now be called Solar-
Terrestrial Physics; he coined the
term ‘geomagnetism’. At
Greenwich he worked with
Dyson on magnetic observations,
investigating  the  variations  seen
on magnetic ‘quiet days’ and
linking  them  to  currents  in  the
ionosphere.  Later  work  investi-
gated the extent of the influence
of  the  solar  magnetic  field.  He
studied the interaction of the
solar wind with the Earth’s mag-
netic field, predicting the magne-
tosphere. He also worked on the
upper atmosphere and the aurora.

Chapman made contributions to
other fields, including demon-
strating  the  importance  of  con-
vection and diffusion for the
transport of both heat and materi-
al  in  stars. A more  idiosyncratic
suggestion was that the word
‘meteorology’ be  replaced  with
‘aeronomy’.  He  retired  in  1953
and immediately became

Harold Jeffreys FRS (1891-
1989; above) and Sydney

Chapman FRS (1888-1970;
right).
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President of the Special
Committee (1953-59) for the
International Geophysical Year.
Subsequently he held advisory
posts with US universities.

Harold Jeffreys (1891-1989)
hailed from Tyne and Wear where
his  parents  were  both  teachers.
He studied at Armstrong College,
Newcastle-upon-Tyne and later
Cambridge,  graduating  in  1914.
He  subsequently  spent  most  of
his  career  in  Cambridge,  though
from  1917-22  he  worked  at  the
Meteorological Office.

He made important contribu-
tions to hydraulics, celestial
mechanics,  probability  and  pure
mathematics.  However,  seismol-
ogy was his main interest, partic-
ularly  the  propagation  of  earth-
quake waves and their use in elu-
cidating  the  interior  structure  of
the Earth. He made numerous
important contributions to under-
standing the structure of the
Earth, including demonstrating
that it must have a dense, liquid
core.  Unfortunately,  later  in  life
he  did  not  accept  the  then-new
ideas about plate tectonics.

He produced only a few papers
on meteorology, but they are
some  of  the  most  powerful  ever
written. For example, he  demon-
strated that the trade winds affect
the  Earth’s  rotation  (by  transfer-
ring momentum) and that
cyclones  are  a  necessary  feature
of this system. These ideas could
only be properly tested after
World War II once the jetstream
was identified.

Both men received numerous
awards during their long and dis-
tinguished careers.  Finally Prof.
Hide remarked that while
Jeffreys was usually the sole
author of his books Chapman
usually wrote with co-authors.

Both men are the subject of
Royal Society Biographical
Memoirs.

Following Prof. Hide’s talk,
Norman Walker concluded the
meeting, noting that it had been a
most  enjoyable  and  informative
day, and that it was fascinating to
see the overlap between the two
disciplines. He thanked all the
speakers,  the  meeting  organisers
and  finally  the  RAS  for  kindly
allowing the use of their premis-
es. Diane Walker added an
impromptu plea for any informa-
tion about old sources of meteo-
rological data, so that they can be
incorporated in the record.

Further reading

An alternative report of the meet-
ing  has  been  published  by  Mick
Wood  in  the  RMetS  History  of
Meteorology and Physical
Oceanography Special Interest
Group  Newsletter no.  2 (2009),
pp3-6.

A general introduction to meteor-
ology in the nineteenth century is
Predicting the Weather:
Victorians and the Science of
Meteorology by Katherine
Anderson  (2005,  Univ.  Chicago
Press: Chicago).

There  is  a  Wikipedia  entry  for
John Dalton at URL:
http://en.wikipedia.org/wiki/John
_Dalton

Perhaps  surprisingly,  two  nine-
teenth century astro-meteorology
books are available on-line:
Saxby’s  Weather  System (1864)
by S.M. Saxby at
http://www.archive.org/details/sa
xbysweathersys00saxbrich and
J.A. Westwood Oliver’s

Sunspottery: or What do we Owe
to the Sun (1883)  at
http://www.archive.org/details/su
nspotteryorwh00olivgoog. The
NASA ADS  bibliographic  data-
base (http://adswww.harvard.
edu/)  has  a  review  of  the  latter
that appeared in the Astronomical
Register (1883) 21, p188-9.

Some of the effects discussed by
Storm Dunlop are also covered in
his Weather: Spectacular Images
of the World's Extraordinary
Climate (2007, Cassell
Illustrated: London).

An English translation of M.
Minnaert’s  The  Nature  of  Light
and  Color  in  the  Open  Air was
published  in  1954  and  a  Dover
edition is still available. In 1993
Springer published a new transla-
tion  of  a  revised  edition  entitled
Light and Color in the Outdoors.

In 1984 Buckinghamshire
Record Office held an exhibition
to commemorate the bicentenary
of  John  Lee’s  birth.  There  is  a
brief but useful report by P.
Biswell (1984, J. Brit. Astron.
Assoc, 94, pp125-6). Lee also has
a brief Wikipedia entry at:
http://en.wikipedia.org/wiki/John
_Lee_(astronomer)

Durham  University  Observatory
has  a  brief  wikipedia  entry  at:
http://en.wikipedia.org/wiki/Dur
ham_University_Observatory

Both Harold Jeffreys and Sydney
Chapman have entries in the
Royal Society Biographical
Memoirs, by A. Cook (1990, 36,
pp302-33) and T.G. Cowling
(1971, 17, pp53-89) respectively.
The Biographical Memoirs are
available on-line at
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THE 2009 SHA
Summer Conference

was held on Saturday 18
July 2009 at the National
Maritime Museum,
Greenwich. The meeting
was  somewhat  different
from  those  held  on  pre-
vious years in that it was
held jointly with the
Scientific Instrument
Society (SIS). The morn-
ing  session  was  chaired
by SIS Chairman,
Patrick Mill, who
opened  the  meeting  by
saying that in this
International Year of
Astronomy, celebrating
the four hundredth
anniversary of the
telescope, we had almost
exactly the same number
of  attendees  from  each
society at this joint meet-
ing, although some present might be affiliat-
ed affiliated to both. It was appropriate that
the  meeting  was  held  here,  on  the  Prime
Meridian at the home of the old Royal
Observatory.  The  afternoon  session  would
start  with  the  separate AGMs  of  both  soci-
eties but the morning session would include
four  talks  given  by  SIS  members.  He  then
introduced  the  first  speaker,  Neil  Handley,
curator of the Optical Museum at the College
of Optometry.

Some  remarks  on  the  Role  of  Opticians  in
Supplying the Business of Astronomy
addressed  the  importance  of  both  telescope
makers and general optometry professionals
in this field. The history of ‘opticianry’ was a
growing area of study, now considered part of
optometry’s history. Originally, ‘opticians’
were  ‘experts  in  the  science  of  optics’ and

Patrick Mill (left) of
the SIS and and the

SHA’s Gilbert
Satterthwaite (below)

chair the morning
and afternoon

sessions respectively.

SHA and SIS Joint Summer Conference
Kevin Kilburn
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their role included supplying eye
glasses and testing the eyes.
Dispensing opticians and oph-
thalmic  opticians  are  now  sepa-
rately defined in law. Neither
now regard optical instruments as
within  their  remit.  However,  the
role of opticians in supplying
hardware to astronomers has
been  underemphasised  by  previ-
ous historians. In Europe it is still
the norm for astronomical equip-
ment to be sold by opticians
whereas in the UK telescopes are
generally supplied by specialised
dealers  in  scientific  optics.  The
change occurred in the Victorian
era  with  the  professionalisation
of  British  opticians  spearheaded
by  Robert  Sutcliffe,  an  optician
from Rochdale, and John
Browning, a spectacle maker
who  later  specialised  in  making
telescopes.  Their  differing  com-
mercial  concerns  took  them  in
different directions. Optical
instrument making gradually

gave way to the mass
market  of  eye-test-
ing  and  the  sup-
ply  of  eyeglass-
es  by  the  high
street optician.
The manufac-
turing optician
catered for a
more limited
market: the
Association of the
Wholesale and
Manufacturing Opticians was
established in 1917. Astronomers
went to specialised shops like
Broadhurst Clarkson and Charles
Frank of Glasgow and their suc-
cessors who still supply this mar-
ket.  Mr  Handley  concluded  his
talk  by  recommending  a  visit  to
Optical  Museum  at  the  College
of Optometry.

The  next  SIS  speaker  was  Peter
de Clerq on Thomas Bugge’s
Travel Journal of 1777. The

Danish astronomer
Thomas Bugge

(1740-1815) became
astronomical  director  of  the

Royal Observatory at the
University of Copenhagen at the
age  of  thirty  seven.  Determined
to  modernise  the  Observatory  to
the highest standards of the day,
he travelled to see other observa-
tories  in  Holland  and  England.
Peter then proceeded to describe
in detail Bugge’s notes on sever-
al private and institutional obser-
vatories, telescopes and some
observations made with them.
This material will be the subject
of a forthcoming book that Peter
de  Clerq  has  co-authored,  based
on the original journal.

The third SIS speaker was
Marcus  Cavalier  who  spoke  on
some of the grander private
homes which have housed obser-
vatories: An Englishman’s Castle
is his Observatory. Shirburn
Castle, in south Oxfordshire, was
the  home  of  the  Second  Earl  of
Macclesfield. His father, Thomas
Parker  from  Leek,  Staffordshire
was  for  a  little  over  a  month  in
1714  the  last  commoner  to  rule
England as Regent, following the
death  of  Queen  Anne.  He  was
also  Lord  Chancellor  (1718-25)
and was a pall bearer at the funer-
al of Sir Isaac Newton. The
Second Earl, George Parker, built
up an extraordinary collection of

Thomas Bugge (1740-
1815) from the

Illustreret Dansk
Litteraturhistorie

bind 2 (1886),
reproduced

courtesy
Wikimedia
Commons.

An advertisement for Charles Frank of Glasgow, suppliers of
telescopes and other optical instruments (courtesy of Bill Kerr and

Maurice Fisher; see http://www.photomemorabilia.co.uk/
Mayfair_PS.html).

(Left) the cover of
Frank’s Book of

the Telescope
(first edition

1958) published
by Charles Frank
Ltd and (right) an

interior photo-
graph showing
one of Frank’s

telescopes.
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scientific papers in the middle of
the eighteenth century. He estab-
lished an observatory and a
chemical  laboratory  at  Shirburn
Castle, employing Nathaniel
Bliss  and  Thomas  Phelps  as  his
observers. George Parker became
the President of the Royal
Society  and  was  instrumental  in
introducing the Gregorian calen-
dar to Britain in 1752. The Great
Daylight Comet of 1744 was
seen  from  Shirburn  observatory
and in 1761 Thomas Hornsby
observed the transit of Venus.
Hornsby’s  work  was  one  of  the
inspirations  for  Captain  Cook’s
expedition to see the 1769 transit.
Owing to family conflicts the
library  and  scientific  archives  at
Shirburn were sold in 2004.

Although not at castles, but very
fine private houses, Sir John
Herschel  and  Sir  James  South’s
observatories  were  Marcus’next
subjects. Their observatories were
described in detail, as was that of
Dr  John  Lee  an  astronomer  and
founder of the British
Meteorological Society (see pp17-
18).  Dr  Lee’s  observatory  was  at
Hartwell  House,  where  William
Rutter Dawes was a frequent visi-
tor.  The  South  Villa  in  Regent’s
Park was the home and observato-
ry of George Bishop who
employed William Dawes and
Russell  Hind  as  observers.  These
examples  were  just  a  few  of  the
important private observatories
that  conducted  pioneering  astro-
nomical  research  before  institu-

tional  observatories  became  pre-
eminent  at  the  end  of  the  nine-
teenth century.

The  morning  session  closed  with
Allan  Mills  telling  us  about  The
Discovery  of  Helium  in  the  Sun.
The sun is a white star, not yellow
as usually thought, as demonstrat-
ed  by  seeing  its  reflection  from
white clouds. To get more informa-
tion about the compound nature of
white  light  a  spectroscope,  prism
or rainbow is required. Newton, at
Woolsthorpe Manor, was the first
to set up an experiment to measure
the solar spectrum. He split it in a
a  continuous  spectrum  of  seven
colours; interestingly seven was a
number considered to have magi-
cal connotations. Fraunhofer

Members of the audience await the start of the morning programme.
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showed that this continuous spec-
trum was crossed by a measura-
ble  set  of  dark  absorption  lines
originating  from  cooler  material
in the outer solar atmosphere.
Later, thanks to Bunsen and
Kirchhoff,  the  spectro-
scope was used to begin
to identify the chemical
elements that caused
these spectroscopic
details.  But  was  there
any element in the solar
spectrum  that  was  not
yet identified on Earth?

During a total solar
eclipse  the  outer  lower
solar atmosphere, the
chromosphere and its
pinkish prominences,
can be viewed. The
spectroscope showed
that this pink light was
due  to  hydrogen  emis-
sion.  Norman  Lockyer
reasoned that by
stretching the solar
spectrum the back-
ground white light
spectrum would be
weakened without
affecting the discrete
absorption lines.
Applying this technique at the
solar eclipse of 18 August 1868,
an  absorption  line  in  the  yellow
part  of  the  spectrum  was  identi-
fied that could not be associated
with any  element then known.
Lockyer  called  it  helium.  Pierre
Janssen is also credited with the
discovery of helium while
observing  the same  eclipse.  On
26 March 1895 the British
chemist Sir William Ramsay iso-
lated helium on Earth by treating
the mineral cleveite (a variety
of uraninite with at least 10%
rare earth elements) with mineral
acids.

After lunch the two societies held
their separate AGMs, with
Gilbert Satterthwaite chairing the
SHA one.  He  continued  in  the
chair  for  the  afternoon  session
when the two groups recom-

bined. This session had a a single
talk in which the SHA Honorary
President, Dr  Allan Chapman,
rounded off the conference with a
wide-reaching  discussion  of  The
History of the Telescope from
Harriot to Hubble. 

Celebrating four hundred years
since the telescope was first used
by  Galileo  to  observe  the  night
sky, the International Year of
Astronomy failed to recognise
that  Galileo  was  not  the  first  to
view the Moon with a telescope;
that credit goes to the
Englishman, Thomas Harriot. He
was in correspondence with like-

minded observers at Traventi
(Trefenty) in South Wales.  A
drawing of the five day old Moon
by  Harriot,  signed  and  dated  26
July 1609 and made at Syon Park
near  Kew,  is  now  in  the  West

Sussex County
Archive Office at
Chichester.  There  is
no  evidence  that  the
telescope was known
before Hans
Lipperhey’s inven-
tion of the instrument
in 1608, despite ideas
that  Thomas  Digges
had used one (see
Bulletin no. 19,
Autumn 2009, p20).

Harriot’s lunar
drawing suggests a
very  limited  field  of
view, typical of an
instrument using a
bi-concave  eyepiece.
He did not under-
stand what he was
seeing but made a
creditable effort to
depict what he saw.

Galileo was profes-
sor of mathematics at
Padua  and  was  keen

to supplement his income by
being the first to publish his tele-
scopic observations. Harriot was
already a rich man and had polit-
ical reasons for wishing to keep a
low  profile.  He  was  a  friend  of
Sir Walter Raleigh, then incarcer-
ated in the Tower of London, and
of Henry Percy, who was associ-
ated  with  Guy  Fawkes;  perhaps
he thought it best not to stick his
head above the parapet!

The narrow field of view
severely limited telescopic obser-
vation  and  for  the  thirty  years
after Galileo few further discov-
eries  were  made  with  it.  Then

Sir Norman Lockyer (1836-1920) from the Proceedings
of the Royal Society (1909), reproduced courtesy of

Wikimedia Commons.



Page 27SHA Bulletin    Issue 20    Summer 2010

Christian and Constantijn
Huygens developed new tele-
scopes using plate glass to make
bigger lenses. Pieces were taken
to  stone  polishers  and  selected
polished pieces, substantially free
of defects, were chosen to make
decent plano-convex lenses using
a  mechanical  device.  Spectacle
makers  had  long  used  this  tech-
nology to figure and polish lens-
es. Long focal length lenses were
preferred in order to give bigger
prime  focal  images  to  facilitate

detailed observation of the plan-
ets,  not  necessarily  to  minimise
chromatic  aberration.  Following
the Copernican revolution the
Earth and planets had become
similar  sorts  of  bodies  and  the
purpose of these observations
was to study the planets as worlds
in  their  own  right.  Saturn’s  ring
was discovered with this kind of
long telescope and Hevelius
mapped  the  moon  with  one.  Six
belts were visible on Jupiter. The
shadow of Saturn’s ring was seen

on  the  planet.  Mars
had  polar  caps  and
dark markings.
Perhaps there were
beings on these
worlds watching us!

By 1700  ways of
further improving
the optics were
being sought.
Newton  had  invent-
ed the reflecting
telescope in 1668.
Bradley  though  that
a 6-inch speculum
reflecting telescope
gaves better per-
formance than any
refractor. James
Short in Edinburgh

started  manufacturing  Gregorian
reflecting telescopes. On his
death in 1768 he left £20,000, a
very considerable sum. Small
Gregorian  telescopes  were  com-
monly available by the late eigh-
teenth century.

William Herschel made the next
advances in astronomical reflect-
ing  telescopes.  He  studied  star
fields,  for  which  he  needed  big-
ger apertures with a greater light
grasp. He made his own mirrors
and telescopes. Herschel discov-
ered the planet Uranus in March
1781 during a routine star survey.
Fuzzy objects attracted his atten-
tion and he started to record
them, producing in due course a
catalogue  of  over  2400  nebulae.
He was interested in fundamental
questions  about  the  sidereal  uni-
verse which had hitherto been lit-
tle studied by observational
astronomers:  what  was  the  con-
struction  of  the  heavens?    How
were  the  stars  distributed  on  the
sky?  For  this  work  he  did  not
need to follow objects. Rather, he
pointed his telescopes to the
meridian and scanned the sky as
it passed through the field of
view, recording everything he
saw  in  bands.  Hershel’s  biggest

telescope was a
40-foot focal
length reflector of
48-inch aperture
in part financed
by his patron,
George III.
Herschel  was  the
astronomer of the
romantic age, at a
time when astron-
omy  was  part  of
fine culture.

Allan’s talk was
curtailed due to
shortage  of  time.

Christiaan Huygens (1629-95), from an
engraving circa 1684-87 by G. Edelinck after

a painting by Caspar Netscher (courtesy
Wikmedia Commons) and (right) the title page
of his Cosmotheoros (1698), addressed to his

brother Constantijn, which discussed the
structure of the universe and the habitability

of the planets.
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In  the  nineteenth  century,  most
amateur astronomers observed
with refractors, usually of 3 or 4-
inch aperture.  Astronomy was
still an expensive hobby and cler-
gyman and the well-to-do domi-
nated the field. However, for the
first time even less well off work-
man could make their own instru-
ments,  although  UK  grand  ama-
teurs,  like  Lassell,  Nasmyth  and
Crossley still dominated astro-
nomical  research  with  their  big
reflectors. 

By  the  late  nineteenth  century
the technology of telescope mak-
ing had evolved to the extent that
professional institutions could
build refractors up to 40-inch
aperture.  Reflectors,  hitherto  the
domain  of  the  ‘grand  amateur’,
became increasingly important as
research instruments; the biggest
prior to 1900 being the amateur-
built 72-inch Leviathan of
Parsonstown at Birr Castle.
However,  astronomy  in  the  first
half of the twentieth century was

dominated by the increasingly
large reflectors built in
California, culminating in the
200-inch Hale telescope at
Palomar  which,  though  planned
before the war, was commis-
sioned in 1948. A number of sim-
ilarly sized instruments appeared
from the 1960s and since the
1980s  many  much  larger  instru-
ments have been constructed,
with the twin 10-meter Keck tel-
escopes currently the largest.

It  is  four  hundred  years  since
Thomas  Harriot  first  viewed  the
moon telescopically and two
hundred years since Herschel
started to look deeper into space.
In 1990, the Hubble Space
Telescope,  the  first  large  optical
telescope  to  operate  from  orbit,
extended  the  horizon  even  fur-
ther. The telescope is really living
up to its name, ‘far seeing’, and
an extension to human senses.

Allan’s talk concluded the after-
noon session. It only remained to
thank all the speakers and to

reflect on an enjoyable and inter-
esting day. The meeting was the
SHA’s  first  joint  event  with  the
SIS  and  it  was  very  successful.
The  two  societies  have  overlap-
ping  aims  and  it  is  to  be  hoped
that they can collaborate on
future events.

Further reading

An audio recording of the confer-
ence  and  AGM  is  available  for
loan  from  the  SHA library.  The
SIS  has  published  a  short  report
of the meeting at URL:
h t t p : / / w w w. s i s . o r g . u k / p r o -
gramme/2009-programme/67-
n a t i o n a l - m a r i t i m e - m u s e u m -
180709

The URL for the SIS Web site is
http://www.sis.org.uk/ and that
for  the  Optical  Museum  at  the
College of Optometry is
http://www.college-optometrists.
org/index.aspx/pcms/site.col-
lege.What_We_Do.museyeum.m
useyeum_home/

Shirburn Castle, south Oxfordshire in 2005, the
seat of the Earls of Macclesfield (photograph

by Colin Bates, reproduced courtesy of
Wikimedia Commons).
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Mars Before the Space Age
Clive Davenhall

The RAS Discussion Meeting
Mars  Before  the  Space  Age was
held  in  the  lecture  theatre  in  the
RAS premises at Burlington
House, London on Friday 8 May
2009.  The  first  successful  space
probe to Mars was Mariner 4
which made a fly-by in 1965 (see
Newsletter no. 8, September 2005,
pp13-15).  The  meeting  discussed
what was known about Mars
before the Space Age and how this
changed  with  the  onset  of  direct
exploration  by  spacecraft.  It  was
organised by Barrie Jones and
Peter Hingley  and attended  by
about  forty  people.  There  were
some familiar  faces who often
attend  SHA meetings, but also
many who do not.

RAS Discussion Meetings usual-
ly occupy a full day, but the ones
that  coincide  with  the  AGM,  as
this one did, are limited to a morn-
ing half-day. I do not attend
Discussion  Meetings  very  often,
but  a  disproportionate  number  of
the  ones  that  I  go  to  seem  to  be
allocated this half-day slot.
Perhaps the RAS Meetings
Committee  is  trying  to  tell  me
something?  Nonetheless,  on  this
occasion the meeting was extend-
ed as far as possible to accommo-
date a very full programme.
Registration,  coffee  and  viewing
of  the  various  displays  began  at
10:00 am, with the meeting proper
starting at 10:30.

Prof.  Jones  opened  the  meeting
with Mars Today, a brief summary
of what is known about Mars after
forty years of exploration by
robotic spacecraft. Mars is similar
to the Earth, but considerably

smaller; its diameter is 53% of the
terrestrial value. It has an iron-rich
metallic  core  and  a  silicon-rich
rocky mantle surrounded by a
crust that contains some more
volatile materials. There is a thin
atmosphere,  with  a  surface  pres-
sure  of  just  6  mbar,  largely  con-
sisting of carbon dioxide.

The surface features divide neat-
ly into two hemispheres, with the
dividing line inclined at 40° to the
equator.  In  the  north  the  features
are younger, with considerable
evidence of volcanic activity. The
southern hemisphere is more
ancient,  with  craters  that  are  the
remains of early bombardment
and water features.  The planet
seems  to  have  been  warmer  and
wetter during its first billion years.
Liquid  water  can  no  longer  exist
on  the  surface,  though  there  is

some evidence for
sub-surface water.

After this brief intro-
duction the rest of the

talks  followed  a  broadly  chrono-
logical sequence. First was
Richard Stephenson (Durham)
who spoke on Chinese
Observations 200 BC to AD 1400,
presenting  a  summary  of  ancient
Chinese observations of Mars.

Chinese records are extant from
before 1000 BC. Between 200 BC

and AD 1400  there  are  dynastic
records  and  from  the  seventeenth
century  Jesuit  accounts.  Similar
types  of  record  are  extant  from
Korea  and  Japan.  In  total  about
half a million fragments have been
catalogued but most have not been
studied. Like other aspects of
Chinese culture, Chinese astrono-
my shows considerable continuity
throughout that country’s long his-
tory.

The naked-eye planets were dis-
tinguished from the fixed stars and
it was appreciated that the various
planets move differently.
However, there was little attempt
to predict planetary motions. The
main  reasons  for  observing  the

The earliest record of an occultation of Mars by the
Moon, which dates from 14 February 69 BC (left) and a

reconstruction of the event (above).
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planets were astrological.
The traditional order of the

planets  was:  Jupiter,  Mars,
Saturn,  Venus  and  Mercury.
The traditional names for
Mars were Yinghuo
(Sparkling Deluder) and
Huoxing  (Fire  Star).  Other
names included Faxing
(Punishment  star)  and  Zhifa
(Holder to the Law). Each of
the  five  visible  planets  was
regarded  as  having  specific
characteristics. The Shiji
(Historical  record),  written
around 100 BC, states: ‘Mars
is  said  to  correspond  to  the
south direction and (the ele-
ment) fire; it rules over sum-
mer… When it appears there
is war… Mars indicates
rebellion, bandits, grief,
famine, war.’ Down the cen-
turies these same characteris-
tics continued to be assumed.

No  observations  of  Mars
are  extant  from  before  the
Han dynasty (starting
around 200 BC). Much earli-
er material  was destroyed
either deliberately or by
accident. 

Unlike some other ancient
astronomies, Chinese records
rarely  report  helical  risings  and
settings.  Conjunctions,  however,
are common  and include  lunar
occultations,  planetary conjunc-
tions, groupings of three or more
planets,  conjunctions  with stars
and stationary points occurring
near stars. The records include the
earliest known example of an
occultation of Mars by the Moon,
in 14 February 69 BC. Prof.
Stephenson showed several exam-
ples  of  occultations  and  conjunc-
tions and concluded by noting that
there  are  several  ways  in  which
these ancient observations are use-

ful to modern science, for example
in identifying the progenitor stars
for supernova remnants. In answer
to  a  question  he  replied  that  a
Babylonian influence is never
found in Chinese astronomy.

The next speaker was Ian Morison
(Jodrell Bank) who described the
work of Tycho Brahe and
Johannes  Kepler,  culminating  in
the  latter’s  determination  of  the
orbit of Mars. Tycho Brahe (1546-
1601) was a Danish  nobleman
who developed an early interest in
astronomy, allegedly triggered by
seeing  the  solar  eclipse  of  1560.

He  also  saw  the  supernova
of  1572  and  by  comparing
his  observations  with  those
of Thomas Digges in
England, deduced that it lay
beyond the Moon. In De
Nova Stella (1573) he noted
that such changes in the
sidereal  world  contradicted
Aristotle.  He  observed  the
Great  Comet  of  1577  and
deduced that it too must
move beyond the orbit of the
Moon.

Tycho  found  favour  with
King Frederick II of
Denmark and was given the
island of Hven as a fief. Here
he established  his famous
observatory and began a
programme of systematic
observations. He compiled a
catalogue of 777 stars, later
expanded to 1000, with posi-
tions measured to an
unprecedented  accuracy  of
thirty  seconds  of arc.  He
also recorded planetary
positions with a similar
accuracy. These observa-
tions  formed  a wonderful
database for studying plane-
tary orbits. Tycho developed

the ‘tychonic system’ of planetary
motion,  an  intermediary  between
the geocentric and Copernican
systems  in which  the  Sun  and
Moon  revolve  around  the  Earth
but the other planets revolve
around the Sun.

In 1596  King  Frederick  died.
Tycho  fell  from  favour  and  was
expelled from Hven. He travelled
Europe  seeking  a  patron  until  in
1599  he  was  appointed  Imperial
Mathematician by the Holy
Roman Emperor, Rudolph II.
Given a choice of castles, he set-
tled  in  Benátky  Castle,  some  40
km north of Prague.

Kepler reported his study of the orbit of
Mars in the Astronomia Nova (1609). The

page reproduced here illustrates the
Copernican, Ptolemaic and Tychonic sys-

tems (image courtesy of Wikimedia
Commons).
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Johannes Kepler (1571-1630),
by contrast, was of humble origin
and  initially  worked  as  a  school
master.  Fascinated  by  astronomy
from an early age, he was an able
mathematician  who  adopted  the
Copernican  system.  In  1596  he
published the Mysterium
Cosmographicum in which he
attempted to identify the geomet-
ric  structure  underlying  the  Solar
System.

Kepler joined Tycho at Benátky
in 1600. The latter, however, was
wary that Kepler wished to appro-
priate  his  data.  In  order  to  keep
Kepler occupied Tycho asked him
to compute the orbit of Mars.
Initially  Kepler  thought  that  this
task would take eight days, but in
the event it took six years. Initially
Kepler was frustrated because
Tycho  allowed  him  only  limited
access to the observed positions.

In 1601 Tycho died unexpected-
ly. Traditionally it has been
thought that he suffered a ruptured
bladder while attending a banquet,
but recently there have been sug-
gestions  that  he  was  poi-
soned (see Bulletin no. 18,
June 2009, pp5-6). Kepler
was now appointed
Imperial Mathematician
and had full access to
Tycho’s data, which he
appropriated  (though  this
would later cause him
complications with
Tycho’s heirs).

Kepler was aware that
Mars’ orbit is not a circle,
though  it  is  close  to  one,
and  that  its  speed  varies
throughout its orbit. He
realised that observing
Mars  from  the  Earth  it  is
necessary  to  solve  for  the
Earth’s  orbit  before  com-
puting  that  of Mars  and

that  a  fixed  baseline  is  necessary
to  compute  the  Earth’s  orbit.  He
also  released  that  after  one  com-
plete revolution in its orbit (of 687
days)  Mars  would  return  to  the
same position relative to the Sun,
so giving the fixed baseline
required. Earth’s orbit turns out to
be almost circular.  Kepler  was
then able to work on the orbit of
Mars. After numerous false starts
he  deduced  that  it  was  elliptical
and obeyed the three laws of plan-
etary  motion  that  bear  his  name
(though  he  never  stated  them  in
their modern form). Kepler report-
ed these studies in the Astronomia
Nova (1609).

The next contribution was on
Telescope Observations up to
1877 and was given by SHA
Honorary President Allan
Chapman (Oxford). He began by
reiterating that the underlying
importance  of  the  telescope  was
that it extended the senses beyond
the unaided human eye. The first
telescopic observations of the

planets  were  made  early  in  the
seventeenth century, soon after
that  instrument’s  introduction  to
astronomy  (see  Bulletin no.  19,
Autumn 2009, p20). For example,
Galileo  observed  that  Mars  and
Jupiter had disks, Venus showed a
crescent and that Saturn was pecu-
liar. Early telescopes were unable
to reveal more detail and the first
real  discoveries,  notably  those  of
Huygens,  had  to  await  improve-
ments  in  telescopes  in  the  mid-
seventeenth  century.  Long-focus
telescopes  became  popular  in  the
late seventeenth century not, as is
often  said,  to  reduce  chromatic
aberration,  but  to  produce  bigger
prime-focus images and hence
provide  better  views  of  the  plan-
ets.

The purpose of these studies was
twofold:  to  test  the  Copernican
theory and to investigate whether
the  planets  were  inhabited.  The
doctrine of ‘the plurality of
worlds’ had  evolved  as  a  conse-
quence of the Copernican revolu-
tion, which made the Earth and the

planets similar types of
body, orbiting the Sun.
Simply  put,  the  argument
was  that  the  planets  were
worlds and God would not
create barren worlds.
Therefore the planets
should be inhabited.

Around  1650  a revolu-
tion in glass-making
occurred  in Holland  and
North Italy which allowed
high-quality  mirrors  to  be
manufactured.  Astronomy
is indebted to luxury goods
because  these  same  inno-
vations  allowed  the pro-
duction of greatly
improved mirrors and lens-
es. In 1665 Huygens
observed (and in 1669

Christiaan Huygens’ 1659 drawing of Mars
showing Syrtis Major. He called the feature

The Hourglass Sea, a name which long
remained in use.
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published)  the  first  recognisable
feature  on  the  surface  of  Mars,
which  he  called  ‘the  Hourglass
Sea’ (Syrtis Major in modern
nomenclature). Martian dust
storms confused the early
observers,  but  by  1666  Giovanni
Cassini (1625-1712)  had deter-
mined the rotation period precise-
ly.  Obviously  such  observations
needed accurate pendulum clocks
as well as improved optics.

In  1666  Robert  Hooke  (1635-
1703) observed Mars using a
sixty-foot  telescope  that  he  had
mounted in Gresham’s College in
Bishopsgate, near St Paul’s
Cathedral.  He  made  a  succession
of good observations despite Mars
only reaching a low altitude from

London and observing through
polluted, boiling air. He saw tran-
sient features, which he attributed
to  Mars  having  a  chaotic,  tum-
bling motion.

In 1719 Giacomo Maraldi
(1663-1729)  identified  the  polar
caps and noted that they were not
symmetrical. He observed first
with a twenty-three foot and then
an  eighty  foot  refractor.  He  also
used a filar  micrometer,  which
was  common  by  this  time.  The
best part of a century later William
Herschel observing with his forty
foot telescope and a powerful eye-
piece confirmed the polar caps. He
also noted that they advanced and
retreated through the Martian year,
thus  providing  the  first  evidence

for seasons on the planets.
The later nineteenth century

brought significant technical
advances,  associated  in  part  with
the telescope manufacturers
Cooke in the UK, Clark in the US
and others. During the 1877 oppo-
sition Schiaparelli thought that he
saw ‘canali’ on Mars and the pos-
sibility of life on Mars entered the
European  mainstream.  Summing
up,  Dr  Chapman  noted  that  the
theme running throughout the his-
tory  of  Martian  observations  was
that  improvements  in  knowledge
of Mars were driven by improve-
ments in technology, not just in the
optics  of  telescopes,  but  also  in
auxiliary  areas  such  as  precision
gearing, clocks etc.

Some of the principal protago-
nists in the controversy over
the Martian canals (left to
right and top to bottom):

Giovanni Schiaparelli (1853-
1910), Camille Flammarion

(1842-1925), Percival Lowell
(1855-1916), Walter Maunder

(1851-1928) and Eugène
Antoniadi (1870-1944).

(Photographs of Lowell and
Maunder courtesy of

Wikimedia Commons.)
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The  next  speaker,  David  Strauss
(Michigan) took up the story
where  Dr  Chapman  had  left  off,
with The Canals/Canali of Mars,
in which he revisited the late-nine-
teenth  century  controversy  over
Martian canals. This episode last-
ed  a  little  over  thirty  years.  The
canals were first seen by
Schiaparelli in 1877. By the 1909
opposition they had been shown to
be  illusory  and  the  debate  was
closed.  The  wider  background  to
the  story  was  that  by  the  1870s
Mars  was  thought  to  be  the  only
planet likely to be suitable for life.
Further, canals were in the public
imagination  because  of  the  con-
struction of those of Suez (opened
1869)  and  Panama  (work  on  the

first aborted attempt began in
1880).

Mapping Mars was relatively
new in the 1870s. The first
Martian  map  had  been  published
by Beer and Mädler in 1840.
Improved ones were produced by
Fr Angelo Secchi SJ and Nathaniel
Green in the 1850s and 1860s. The
mere existence of maps suggested
that the Earth and Mars were com-
parable. In 1867 Sir William
Huggins reported the detection of
oxygen  and  water  vapour  in  the
Martian  atmosphere  (see  Bulletin
no.  18,  June  2009,  pp7-10),  but
this was challenged by Campbell
and Copeland and ultimately
shown  to  be  due  to  telluric  con-
tamination.

The  debate  over  intelligent  life
on Mars engaged dozens of partic-
ipants.  Some  of  the  more  impor-
tant, who will be discussed briefly
below, are, in favour: Schiaparelli,
Flammarion and Lowell and
against: Maunder and Antoniadi.

In  1877  Giovanni  Schiaparelli
(1853-1910) produced the first
map showing  a canal  network,
though  these  early  canals  were
neither  straight  nor  narrow.  This
work was greeted with both enthu-
siasm and skepticism: enthusiasm
because the map was an improve-
ment of previous efforts and skep-
ticism over the canals. Schiaparelli
also introduced the elegant, beau-
tiful nomenclature,  with names
borrowed from archaic geography

Giovanni Schiaparelli’s Mappa
Areographica or map of Mars

compiled from his observa-
tions made during the 1877

opposition.

Schiaparelli’s map of Mars
made from his observations

during the 1881-82 opposition.
The canals have become much

narrower and more linear.

A map of Mars by Percival
Lowell which was included in

his book Mars (1895). The
planet is now criss-crossed
with an extensive canal net-

work. A copy of this book, pre-
pared by SHA member Eric

Hutton, is available at:
http://www.wanderer.org/refer-

ences/lowell/Mars/
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and mythology, that still forms the
basis for naming Martian features.
Over  the  next  eleven  years  the
depiction of canals on maps
became increasingly geometric
and  linear.  Schiaparelli  remained
ambiguous over whether the
canals were natural or artificial.

Percival Lowell (1855-1916)
was a scion of a long-established
well-to-do Boston family. He took
up astronomy in 1894 after travel-
ling  in  the  Far  East.  He  founded
the Lowell Observatory at
Flagstaff,  Arizona,  with  William
Henry  Pickering  (1858-1938)  as
his assistant, specifically to search
for life on Mars.

Lowell was already convinced of
the  reality  of  the  Martian  canals
before  he  went  to  Arizona.  He
adopted the idea of a planet-wide
hydraulic irrigation system, bring-
ing  water  from  the  polar  caps  to
temperate and tropical latitudes. In
his scheme the actual canals were
too  narrow  to  be  seen;  the  lines
observed were bands of vegetation
thriving on irrigated land adjacent
to the canals. Intersections of the
canals  were  oases  and  pumping
stations.  Lowell  saw  Mars  as  a
desert  planet  where  the  Martians
needed  a  massive  irrigation  sys-
tem  to  grow  crops  to  feed  them-
selves. The Flagstaff team verified
most of Schiaparelli’s canals  and
added many of their own.

Camille Flammarion (1842-
1925)  was  a  French  astronomer
and populariser of astronomy.
From the mid-1880s he observed
Mars  with  a  9.5-inch  refractor  at
Juvisy,  some  30  km  from  Paris.
Flammarion  was  an  advocate  of
the  plurality  of  worlds  and  the
existence of intelligent life on
Mars  from  1862,  well  before  the
canals controversy. In addition to
his astronomical interests he had a

number  of  unconventional  occult
beliefs,  including  the  transmigra-
tion of souls to other planets.
Flammarion’s popular books were
widely read, both in French and in
translation, and he popularised the
work of Lowell and Schiaparelli.

Walter Maunder (1851-1928)
worked in the Solar Department at
Greenwich,  latterly  becoming  its
Superintendent. He had wide
astronomical  interests,  and  was  a
founder of the BAA. He published
a  comprehensive  critique  of  the
Martian canals in 1894, noting that
the Martian markings were seen at
the limits of visibility, which
accounts  for  the  diversity  of  fea-
tures seen and the sudden changes
in  appearance.  In  1903  he  con-
ducted  experiments  with  school-
boys  viewing  simulated  Martian
images under conditions of visibil-
ity  similar  to  real  observations.
The  boys  drew  lines  where  none
were present. This phenomenon is
an effect of the visual system; the
eye  sums  up  details  too  small  to
resolve into fine lines.

Eugène  Antoniadi  (1870-1944)
was  the  pre-eminent  authority  on
Mars in the first half of the twenti-
eth  century.  Between  1893-1902
he worked as Flammarion’s assis-
tant  at  Juvisy  and  originally  sup-
ported  the  notion  of  canals.  He
later  changed  his  mind,  having
realised that he could only locate
the  canals  with  the  assistance  of
Flammarion’s  maps.  During  the
1909 opposition  Antoniadi saw
only irregular  markings,  results
which were confirmed by Barnard
and Hale. The observations made
during the 1909 opposition
brought the controversy to a close,
at  least  within  the  astronomical
community, though the canals
enjoyed  an  enduring  afterlife  in
science fiction. The episode of the

canals  illustrated  the  importance
of improving instrumentation,
though  the  observations,  and  the
maps  compiled  from  them,  were
still  much  dependant  on  the  skill
of the observer and on atmospher-
ic seeing.

After  this  talk  on  the  canals  the
meeting flowed naturally to a
review of the history of studies of
Water on Mars by Colin Pillinger
(Open University), who used
numerous cartoons for illustration.
Prof. Pillinger began with an
overview of the discoveries made
by successive generations of
spacecraft.  Mariners  4  (1965),  6
and 7 (both 1969) found a desolate
Moon-like world. In 1971 Mariner
9 saw features  due to flowing
water  and  Viking  (1976)  found
hoar frost on rocks. More recently
Pathfinder  (1997)  found  stream
beds  and  Mars  Global  Surveyor
(also  1997)  imaged  gullies  with
evidence  of recent  liquid  flow.
Odyssey (2001) measured the dis-
tribution  of  hydrogen.  Starting  in
2003 Spirit and Opportunity have
found hydrated minerals, sul-
phates, chlorides and ‘blue
berries.’ Mars Express (2003) has
imaged  a  frozen  lake,  examined
the  composition  of  the  polar  ice
and  found  evidence  for  sub-sur-
face water. Most recently Phoenix
(2008)  has  carried  out  ion  chem-
istry and ice analysis.

The main body of the talk
reviewed  the  history  of  finding
water on Mars. Galileo saw Mars
as a disk but his simple telescope
could not reveal any details.
Huygens recognised Syrtis Major,
which  he called,  the  Hourglass
Sea, but thought that Mars would
be  too  cold  for  anything  to  live
there. Fontenelle agreed that Mars
was uninhabitable, suggesting that
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it  would    be  ‘not  worth  stopping
there.’ Cassini  recognised  polar
caps and Maraldi (1719) suggest-
ed  that  they  were  ice.  Herschel
(1784) measured the inclination of
Mars’ axis,  established  the  exis-
tence of seasons and suggested the
transfer  of  volatiles  between  the
poles.

Beer  and  Mädler  compiled  the
first map of Mars during the
1830s. Fr Secchi SJ (1858) added
colour to his maps and called the
Hourglass Sea the Atlantic Canal.
In  the  1860s  Whewell  suggested
that the red areas were  land and
the green ones seas. Huggins
(1867) used spectroscopy to detect
water in the Martian atmosphere.
In 1877 Schiaparelli drew regular
features,  which  he  called  canali.
Proctor (1882) mistranslated
canali as  ‘canals’,  and  suggested
Mars may support advanced forms
of  life  in  a  letter  to  The  Times.
Developing this theme Ledger
(1880-90) proposed that the
Martians  were  likely  to  be  about
15 feet tall.

Percival Lowell (1894-1916)
drew  networks  of  canals,  double
canals (the so-called ‘gemination’
effect), oases and was an advocate
of intelligent life on Mars. By con-
trast, in 1902 Alfred Russell
Wallace  showed  that  the  atmos-
pheric  pressure  on  Mars  was  too
low for liquid water to exist.
Finally, in 1909 Eugène Antoniadi
declared the canals an optical illu-
sion, following extensive observa-
tions  during  the  opposition  that
year.  Nonetheless  the  canals  per-
sisted in popular culture until the
1950s.

In  1963  Prof.  Audouin  Dollfus
measured the absolute vapour
pressure  of the  Martian  atmos-
phere  and  Hyron  Spinrad  (post
1963)  showed  that  Mars  is  drier

than the Sahara and places in the
Atacama  desert  where  it  has  not
rained for centuries.

From  the  mid-1960s  measure-
ments  by spacecraft  have  been
complemented by laboratory stud-
ies of Martian meteorites. Pistollet
may have identified the first
Martian  meteorite  in  1815,  when
he reported a meteorite that
appeared  hydrated,  but  the  result
cannot be confirmed as the sample
was later lost. Since the late 1970s
and  early  1980s  there  have  been
numerous studies, including
investigations  of  carbonates,  sul-
phates, organics,  hydrogen  iso-
topes  and  the  oxygen  isotopes  of
Martian water. Finally, Prof.
Pillinger  recalled  that  Beagle  2
would  have  attempted  to  repeat
the  meteoritic  studies  in  situ on
Mars.

The next contribution moved from
fact  to  fiction  with  Mars  in  Pre-
Space Age Science Fiction, which
was given by the well-known
author Stephen Baxter. Mr Baxter
began  by  noting  that  though  sci-
ence fiction (or SF) is usually con-
sidered a modern genre it actually
has  surprisingly  ancient  origins.
The  notion  of ‘the  plurality  of
worlds’, or inhabited planets, arose
shortly after the Copernican revo-
lution.  In  the  cosmology  devel-
oped by Laplace the solar system
condensed out of a primordial neb-
ula. The outer planets formed ear-
lier and hence are older. Later SF
would explore the implications of
this  sequence,  with  Mars  seen  as
an  old,  dying,  desert  world  and
Venus  a  young,  fecund,  primitive
one. While SF has ancient
antecedents the modern genre coa-
lesces in the late nineteenth centu-
ry with such innovations as spec-
troscopy and evolution.

Mars was an obvious location for
SF  stories.  It  was  the  only  body
apart  from  the  Moon  on  which
surface  features  can  be  seen  reli-
ably. Numerous authors set stories
on  Mars.  Some  early  examples
include  Across  the Zodiac: the
Story of a Wrecked Record (1880)
by Percy Greg  and A Honeymoon
in Space (1901) by George
Griffith. In the early decades of the
twentieth century Edgar Rice
Burroughs wrote a whole series of
escapist romances, starting with A
Princess of Mars (1917) in which
the  Earthman  John  Carter  finds
himself  transported  to  Mars,  or
Barsoom as its inhabitants call it.
H.G. Wells’ The War of the Worlds
(1898) is set in South East
England, but his marauding
Martians defined the ‘external
invasion’ sub-genre.  Further,  this
story is a good example of fiction
being about more than one thing.
The American author Garrett
Serviss wrote an unofficial sequel,
Edison’s Conquest of Mars
(1898), in which mankind launch-
es an ultimately successful count-
er-invasion.

Kurd Lasswitz published Auf
Zwei  Planeten  (Two  Planets) in
German  in  1897.  A full  English
translation  did  not appear  until
1971, but the work was enormous-
ly  influential  in  Europe,  where  it
remained in print for decades and
was, for example, one of the inspi-
rations for von Braun and his cir-
cle. The story tells of an initially
benign invasion by Martians, who
come  to  enlighten  mankind  and
provoke a complicated response.

Martian fiction defined much of
the  idea  of  the  alien  in  SF  and,
indeed, in SETI. Stanley
Weinbaum’s short story A Martian
Odyssey (published in Wonder
Stories in 1934) is notable as the
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first  treatment  of  an  alien  who,
though intelligent, thinks in a non-
human manner.

SF  drew  inspiration  from  con-
temporary  science  and,  in  turn,
inspired the next generation of sci-
entists. Mars remained the default
location for SF for decades. Some
thirty three major novels featuring
Mars were published in the quarter
century before Mariner 4, but
there were less than half that in the
following quarter century. C.S.
Lewis published Out of the Silent
Planet, the first of his ‘cosmic tril-
ogy’ in  1938.  Notable  post-war
examples include Ray Bradbury’s
The  Martian  Chronicles (1950),
A.C. Clarke’s The Sands of Mars
(1951), which was consistent with

current  astronomical  knowledge,
and Robert Heinlein’s Stranger in
a  Strange  Land (1961).  In  1953
von  Braun  published  his  ‘Mars
Project’ which  envisaged  gliders
landing on Mars. These ideas were
famously  illustrated  by  Chesley
Bonestell and many were incorpo-
rated in the 1956 film The
Conquest of Space. Philip K.
Dick’s  Martian  Time  Slip,  pub-
lished in 1964, the same year that
Mariner 4 was launched, was the
final  invocation  of  pre-space  age
Mars.

Subsequent  to  Mariner  4  much
less SF has been set on Mars. One

notable series
was Kim
S t a n l e y
R o b i n s o n ’ s
Mars Trilogy
(1992-95) of
c o l o n i s a t i o n
and  terraform-
ing. Mr
Baxter’s own
Voyage (1997)
is about a
manned expe-

dition  to  Mars.  Summing  up,  Mr
Baxter noted that Mars was central
to the development of modern SF,
and  particularly  the  evolution  of
the notion of the alien. He finished
by quoting from the ending to The
War of the Worlds.

The  next  talk  was  by  Audouin
Dollfus (Paris Observatory) on
Mars  from  Earth  in  the  Decades
up to 1970. Prof. Dollfus was too
frail to travel so Barrie Jones pre-
sented  the  talk  on  his  behalf.  It
treated the search for life on Mars
in  the  mid-twentieth  century;  the
two and a half decades up to 1970.
When research started again after
World War II the prevailing view
of Mars was that the physical con-

ditions of its surface were compat-
ible with life. Further, the surface
markings varied seasonally, which
was taken to be indicative of prim-
itive vegetation. The Meudon
Observatory undertook a long-
term  project  to  search  for  life  on
Mars.  It  started  in  1945  and  ran
until  1970.  In  addition  to  Prof.
Dollfus collaborators included
Henri  Camichel,  Jean  Focas  and
various students. 

The  team  had  access  to  the  Pic
du  Midi  observatory  in  Southern
France,  at  an  altitude  of  2877  m
and  with  an  exceptionally  high-
power  telescope,  with  a  magnifi-
cation  of  about  1000.  The  pro-
gramme  addressed  a  number  of
different areas.

Studies  of  the  surface  features
revealed a number of well-defined
dark regions, which are often
mosaics of small dots. The small-
est  features  are  about  60  km  in
diameter. The regions varied sea-
sonally,  which  might  be  due  to
vegetation, but could also be
explained  by the deposition  of
dust grains.

The  nature  of  the  Martian  soil
was  investigated  using  a  number
of techniques, including studies of
its light reflectance properties,
photometry, polarimetry and spec-
troscopy. Areas as small as 100 km
across were investigated. The
results were consistent with a layer
of dust,  comprising  small  dark
grains  and  rich  in  ferrous  oxide.
Both  the  dark  and  light  areas  of
Mars  had  surfaces  consisting  of
small grains. The reflected colour
data excluded the presence of
chlorophyll. The polarimetry
results were inconsistent with
plants with stems and leaves, but
were  consistent  with  both  some
sorts of micro-organisms and dust
grains distributed by wind.

Kurd Lasswitz (1848-
1910) and the cover of
the 1971 English edi-

tion of his Two
Planets, originally pub-

lished as Auf Zwei
Planeten in 1897.
(Photograph of

Lasswitz courtesy of
Wikimedia Commons.)
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Water  was  thought  to  be  essen-
tial for life. The polar regions were
observed  under  high  magnifica-
tion. The polarimetry results were
consistent with water frost
deposited at low atmospheric pres-
sure, but were also consistent with
other types of condensate.

Determining the amount of
water  in  the  Martian  atmosphere
was felt to be sufficiently impor-
tant to justify a special project to
study  the atmosphere  in detail.
The measurements are very diffi-
cult to make because of contami-
nation  by the terrestrial  atmos-
phere.  The  worst  effects  can  be
avoided  by  observing  from  high-
altitude balloons. In 1954 a flight
was made to an altitude of 7000 m
using a two-man balloon with an
open gondola. The balloon carried
a 32 cm cassegrain telescope; the
first use of an astronomical
telescope from a balloon. The sig-
nal from Mars was undetectable.

In 1959 a flight was made to an
altitude of 14,000 m using a one-
man  balloon  with  a  pressurised
capsule. This craft carried a 50 cm
telescope  with  improved  instru-
mentation. Measurements were
made of the terrestrial atmosphere,
but no signal was seen for Venus;
water  was  not  detectable  in  the
Venusian atmosphere. Analysis of
the results of the amount of terres-
trial water vapour as a function of
height indicated that, using further
improved  instrumentation,  meas-
urements could be made from the
ground at high altitude and in cold
weather. Careful measurements
would  still  be  required,  making
comparisons with the Moon.

1963 was exceptionally cold.
The  instruments  were  moved  to
the Jungfraujoch in the Swiss
Alps,  at  an  altitude  of  3650  m.
Results  were  finally  obtained  for

Mars, implying 0.0045
+/- 0.0015 g cm-2 of water
in the Martian atmos-
phere. These results could
explain the Martian
clouds,  hazes,  mists  and
frosts at the poles and
were compatible with life.

By the end of the project
in 1970 the following
conclusions had been
established.  The surface
of Mars is made of small
oxidised grains. There is no
growth  based  upon  chlorophyll.
There  is  no  trace  of  leaves  or
stems such as those for
phanerogam (seed-producing  or
flowering) vegetation. Any
assumed  life  would  have  a  mor-
phology  of  small  grains,  such  as
micro-cryptogamae  or  microbes.
Finally, the amount of water in the
Martian  atmosphere  permits  the
existence of life.

The final talk of the meeting was
given by John Murray (Open
University) who concluded the
chronological survey with
Mariners  4,  6,  7  and  9,  the  first
robotic  spacecraft  to  study  Mars.
Dr Murray began by recalling von
Braun’s ‘Mars Project’ of the early
1950s, which had been popu-
larised  by  a  series  of  articles  in
Collier’s Magazine. In this scheme
a flotilla  of manned  spacecraft
would be assembled in Earth orbit
before  journeying  to  Mars.  Once

they arrived in Mars orbit the crew
would  descend  to  the  surface  in
winged gliders. This proposal was
compatible with what was known
about Mars at the time.

In  1964  Ranger  7  was  the  first
mission to successfully photo-
graph  the  Moon  from  close-up,
before impacting on the surface. It
showed craters on all scales, down
to small sizes, which implied they
were  formed  by impacts  rather
than vulcanism. 1964 also saw the
first  attempt  to  send  a  probe  to
Mars,  Mariner  3,  but  it  failed  on
launch. Mariner 4 was successful-
ly  launched  later  the  same  year
and  subsequently  made  the  first
fly-by of Mars on 14-15 July
1965.  It  established  a  number  of
important  results,  including  that
Mars has: no global magnetic
field,  a  low  surface  atmospheric
pressure  and  cold  day-time  tem-
peratures. The instruments includ-
ed  a  camera,  the  first  to  photo-
graph  another  planet  from  close-

The pressurised capsule
and telescope used in

the 1959 balloon flight
to measure the amount
of water vapour in the
Martian atmosphere.
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up. The  pictures  were  a  surprise;
they  showed  a cratered  surface
similar to that of the Moon.

In 1969 Mariners 6 and 7 made
flybys  on  29  July  and  5  August
respectively. One important result
was  that  they  showed  the  South
Polar Cap was mainly carbon
dioxide  ice,  not  water.  They  also
measured the atmospheric surface
pressure to be 6-7 mb, studied the
radio reflectance properties of the
atmosphere and made more accu-
rate  measurements  of  the  mass,
shape and diameter of the planet.
They returned a mosaic of photo-
graphs covering about 20% of the
surface, including the South Polar
Cap.

In 1971 Mariner 8 failed shortly
after  launch.  The  same  year  saw
the launch of the Russian Mars 2
and  Mars  3.  Mars  2  crashed,  but
Mars 3 became the first spacecraft
to land successfully on Mars,
though  it  failed  a few  seconds
later,  before  any  scientific  data

could be returned.
Mariner  9  reached  Mars  on  13

November  1971.  What  happened
next has become part of the folk-
lore  of  the  space  age.  It  entered
orbit as the largest dust storm ever
seen on Mars raged, obscuring the
entire surface. Eventually the
storm subsided, and as it did so the
Tharsis shield volcanoes gradually
emerged  out  of  the  diminishing
dust  clouds. The  principal  results
from Mariner 9 included informa-
tion about dust storms (albeit
unintended!),  a  measurement  of
the  triaxial  figure  of  Mars  and
determined that Mars has a rugged
gravity  field.  Mariner  9  also  per-
formed the first global mapping of
Mars.

After the dust storm subsided the
Tharsis  complex  was  revealed  to
contain  the  largest  volcanoes  in
the  Solar  System,  and  also  the
largest  land-slip.  Olympus  Mons
is  over  twenty  seven  miles  high!
The mapping revealed many other

volcanoes and unexpected fea-
tures, including water channels. It
revealed  the  largest  rift  valley  in
the  solar  system  and,  around  the
north  pole,  the  largest  sand-dune
field in the solar system. There is
evidence for major tectonic activi-
ty and strange tectonic ridges
dubbed ‘the Inca City’.

There  is  evidence  both  of  past
tectonic  activity  and  that  running
water once flowed on the surface.
The Valles Marineris complex,
which  was  also  imaged  by  the
Soviet Mars 3 orbiter in 1972, is a
series of vast channels apparently
caused  by  running  water.  As  an
aside  Dr  Murray  remarked  that
water on Mars had been ‘discov-
ered’ some eight-ten times.
Finally,  Mariner  9  also  obtained
the first close-up images of
Phobos.  Concluding,  Dr  Murray
noted  that  Mariner  9  ushered  in
the modern era of Martian explo-
ration.  Though  there  have  been
numerous successful probes in
subsequent decades it is debatable
how  much  really  new  has  been
learnt.

Dr Murray’s talk ended the
scheduled programme. Barrie
Jones thanked all the speakers and
closed the meeting.  There was
then a short break before the RAS
AGM at 2:00 pm. Some material
was on display in the RAS Library
both before the meeting and dur-
ing  this  break.  Colin  and  Judith
Pillnger  presented  a  collection  of
cartoons relating to Martian explo-
ration.  Peter  Hingley  had  set  out
some  relevant  material  from  the
RAS archives, including some
from the Percy Molesworth
archive (see p41). I showed
extracts from two early silent sci-
ence  fiction  films  that  featured
trips to Mars: Himmelskibet
(1918, dir. August Blom, Nordisk

The Tharsis shield volcanoes gradually emerge from the diminishing
dust storm, as observed by Mariner 9.
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Films  Co,  Denmark)  and  Aelita,
Queen of Mars (1924, dir. Yakov
Protazanov, Mezhrabpom-Rus
Film, Russia).

After the AGM, and following the
traditional afternoon tea, the RAS
Ordinary  Meeting  started  at  4:00
pm. It was chaired by Prof. Mike
Cruise, standing in for the
President. Four talks were sched-
uled: Thomas  Harriot and his
Welsh Friends: the Birth of
Telescopic Astronomy in the
British Isles (Allan Chapman);
Putting the Current Solar
Minimum in Context (Mike
Lockwood); Percival Lowell’s
Long Journey to Mars, 1883-1894
(David  Strauss)  and  Cosmology
with  Sunyaev-Zel’dovich  Cluster
Surveys (Joern Geisbuesch).
However, Prof. Lockwood did not
turn up and had not sent apologies,
so the programme was more
relaxed  than  anticipated.  Of  the
remaining  talks,  Dr Geisbuesch
gave an interesting presentation of
some  important  results,  but  this
work in contemporary cosmology
is beyond the scope of the Bulletin
and  so  is  not  discussed  further
here. The remaining two talks
were on historical topics, so brief
summaries follow.

Dr  Chapman  began  by  recalling
that  26  July  2009  was  the  four
hundredth anniversary of the first
documented observation of a
celestial  object  with  a  telescope.
On this day the five-day old Moon
had been observed from Syon
Park,  Kew  by  Thomas Harriot.
Harriot  (1560-1621)  is  primarily
known  as  a  mathematician.  Born
and bred in Oxford, he became a
member  of  Sir  Walter  Raleigh’s
circle. In 1585 he served as a sur-
veyor and cartographer on

Raleigh’s expedition to Virginia. 
In 1609 Harriot began a series of

observations with a telescope,
starting a few months before
Galileo. This work was little-
known in his lifetime and its sig-
nificance was not recognised until
the  1830s.  He  appears  to  have
used a very simple ‘Dutch
Spyglass,’ very similar to the first
telescopes  that  had  appeared  in
Holland a few months earlier (see
Bulletin no. 19,  Autumn 2009,
p20). It would have had a magnifi-
cation of about six.

When  Raleigh  fell  from  favour
Harriot had to find an alternative
patron and was taken in by Henry
Percy, Ninth Earl of
Northumberland (1564-1632),
‘the Wizard Earl.’ When the Earl
of Northumberland  was  impris-
oned in the Tower, following
implication in the Gunpowder
Plot, Harriot became the leader the
‘three  wise  men’ who  accompa-
nied him. The legacy of Harriot’s
work  is  the  best  lunar  map  until
Hevelius; as a cartographic repre-
sentation  of  the  lunar  disk  it  is  a
better  map  than  Galileo’s  draw-
ings. Most of Harriot’s papers are
now  in  the West  Sussex  Records
Office.

Harriot  had  astronomical  corre-
spondents  who  were  also  using
telescopes. Notable amongst them
was Sir William Lower, an MP for
Cornwall who lived in Kideweely
in Wales. Amongst his neighbours
Lower had a circle of friends and
acquaintances  who  were  actively
interested  in  astronomy.  Though
their association was informal
they  effectively  formed  the  first
‘astronomical society’ in the
British Isles. Their work was
remarkably  advanced;  they  were
active Copernicans, discussing
Kepler’s New Astronomy and

themselves  observing  with  tele-
scopes.

In addition to his lunar observa-
tions  Harriot  also  observed  and
drew  sunspots  and  used  them  to
determine  a  good  value  for  the
solar rotation period. He had little
interest  in  publishing  his  astro-
nomical  work,  possibly  partly  to
avoid attracting attention and thus
risk  political  censure. After  1613
he returned to mathematical stud-
ies. In the early 1620s he contract-
ed nasal cancer and died on 2 July
1621, in Threadneedle Street
where  the  Bank  of  England  now
stands.

For  the  second  of  the  historical
talks Prof. Strauss expanded on his
earlier presentation during the
Discussion  Meeting  by  retracing
Percival Lowell’s Long Journey to
Mars, 1883-1894. Lowell was
born of a long-established  and
well-to-do Boston family; he was
a ‘Boston Brahmin.’ He graduated
from Harvard in 1876 and initially
started a career as a Boston busi-
nessman. However, he soon tired
of the business routine and
became a traveller and author,
beginning  in  1883  with  a  trip  to
Japan, the first of five trips to the
Far  East  that  he  made  over  the
next ten years. These voyages
resulted in four books on aspects
of Asian  culture.  Lowell  became
the first  westerner  to visit  and
write about the newly-opened
Korea from first-hand experience.
Lowell saw the East as holding up
a  mirror  to  western  civilisation.
However,  he  also  came  to  view
Eastern culture as largely imitative
and passive.

Lowell had a long-standing
interest in astronomy; as an under-
graduate he had written a disserta-
tion on Laplace’s nebular hypoth-
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esis. His interest in astronomy was
rekindled in 1982 when he
received  a  copy  of  Flammarion’s
Mars as a gift,. From the outset he
assumed that Schiaparelli’s canali
were artificial canals and evidence
for  intelligent  life  on  the  planet.
Earth and Mars would come
unusually  close  during  the  1894
opposition and thus conditions
would  be  good  for  observing  the
planet.  Lowell  resolved  to  estab-
lish  an  observatory  to  map  the
Martian disk, and to have it opera-
tional in time for this opposition.
He recruited assistants and organ-
ised  a  series  of  tests  to  locate  a
suitable site, resulting in the
founding of the Lowell
Observatory in Flagstaff, Arizona.
The choice of site was a good one
and offered excellent astronomical
seeing.

For Lowell, though, Flagstaff
was  more  than  just  a  site  from
which  to  conduct  astronomy.  At
the time it was very much a ‘fron-
tier  town’ in  the  American  West
and offered him a society very dif-
ferent  to  both  the  ones  he  had
encountered  in  the  Far  East  and
his own Boston milieu. He consid-
ered the Flagstaff Observatory,
and similar remote observing
sites, ‘monasteries in the wild’ and
a  ‘fitting  portal  for  communion
with a new world.’ Both Flagstaff
and  Mars  freed  Lowell  from  the
routines and social conventions of
Boston.

Lowell’s views about intelligent
life on Mars were part of a larger
scheme in which the planets of the
solar  system  evolved  within  the
framework of the then-popular
nebular hypothesis, originally due
to Laplace. He thought that planets
routinely provided conditions suit-
able  for  life  at  suitable  points  in
their evolution and, following

Huxley,  that  life  would  sponta-
neously  appear  when  the  condi-
tions  were  right.  The  continuing
operation of evolution would pro-
duce  a  diverse  world  and  bios-
phere,  with  intelligent  life  at  its
peak. Lowell had an intuition that
planetary studies required an inter-
disciplinary  approach,  including
aspects of astronomy and biology
and speculated freely on the char-
acter of life on Mars.

Though  Lowell  spent  much  of
his time in Arizona and had a life
there,  he continued  to frequent
Boston. In important ways and in
all his journeys, to the Far East, to
Arizona and to Mars, Lowell
always came back to Boston.

The  two  historical  talks  in  the
ordinary meeting formed an
enjoyable postscript to the earlier
Discussion Meeting. It only
remains  to  thank  all  the  speakers
and the various meeting organisers
for  what  was  a  most  enjoyable,
stimulating and informative day.

Further reading

See also the accompanying article
Postcards  from  a  Lost  Planet  on
p52.

The literature on Mars was already
extensive before the Space Age. It
consists of not just papers in astro-
nomical  journals,  but  also  books
and articles in popular magazines
and  newspapers.  There  is  also  a
significant body of modern litera-
ture discussing these early studies.
The contemporary literature about
Mars is, of course, enormous.
Only a few modern works looking
back  to  the  early  studies  will  be
mentioned here.

Barrie Jones’ Mars Before  the
Space Age (2008, Int. J.

Astrobiology,  7,  pp143-155)  is  a
good introduction, covering simi-
lar ground to the Discussion
Meeting.

Dying  Planet: Mars in  Science
and the  Imagination by Robert
Markley (2005, Duke Univ. Press:
Durham and London) is an exten-
sive and detailed  discussion  of
both the history of studies of Mars
and  the  corresponding  way  that
the planet has been written about
in SF.

A general, modern introduction to
Mars which includes some histor-
ical  material  is  Oliver  Morton’s
excellent Mapping Mars: Science
Imagination  and  the  Birth  of  a
World (2003, Fourth Estate:
London).

An  extensive  bibliography  about
Mars  is  available  as  part  of  the
Mars  in  the  Mind  of  Earth Web
site at: http://www.marsearth.
com/books/bklist.html

Also recommended is The Planet
Mars:  A History  of  Observation
and Discovery by William
Sheehan (1996, Univ.  Arizona
Press: Tucson). An on-line version
is available at: http://www.
uapress.arizona.edu/onlinebks/
mars/contents.htm

Some of the resources that Roger
Jones has mentioned in recent
Survey  News columns  are  good
ways  of  investigating  how  Mars
was  reported  in  popular  publica-
tions. See in particular the Google
news archive search and the
Popular Science archive (both
p72) and the British Library’s on-
line Nineteenth  Century  British
Newspapers archive  (see  Bulletin
no. 19, Autumn 2009, p55).
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PERCY Braybrooke
Molesworth (1867-1908; see

Bulletin no.  19,  Autumn  2009,
pp37-42) was an experienced
planetary observer in the late
nineteenth  and  early  twentieth
centuries. He was born in
Ceylon (now Sri Lanka) and
pursued  a  career  in  the  Royal
Engineers.  After various post-
ings he was eventually stationed
in  Trincomalee  on  the  eastern
coast of his native Ceylon,
where he settled after resigning
his commission in 1906. He pur-
sued  his  astronomical  interests
throughout  his  career  and  into
retirement,  becoming  a  founder
member  of  the  BAA and  was
elected a Fellow of the RAS in
1898.

Molesworth was a prolific and
perceptive observer of the plan-
ets, particularly Mars and
Jupiter, contributing regular
observations to the relevant
BAA Sections.  He  was  better-
placed to make planetary obser-
vations than most European
observers because of
Trincomalee’s equatorial lati-
tude and clear skies. His princi-
pal  instrument  was  a  12.5-inch
Calver reflector.

Molesworth’s observations are
now  in  the  RAS  archives  and
comprise an extensive collection

of observations,
sketches, maps
and calcula-
tions. Two
examples are
included here:
a pair of sketch-
es  that  he  made
on  8  January  1897
and a map that he com-
piled from his observations
made during the 1896-97 oppo-
sition (see Bulletin no.
19,  p40  for  a  similar
map he made during
the 1900-01 opposi-
tion). Molesworth’s
own description of his
observations of the
1902-03 opposition
can be read in  Mon.
Not. R. Astron. Soc, 65,
1905, pp825-841. 

Molesworth  saw  and
drew the canals, but
his descriptions of
‘streaky’ formations
whose ‘geometrical
and linear forms …
merely result from the
minuteness of the com-
ponent details, and the inability
of  the  eye  to  grasp  their  real
nature’ seem a world away from
planet-girdling civil engineering
projects.

The two drawings shown here

are  reproduced  courtesy  of
the RAS. I am most grate-

ful to the RAS Librarian,
Peter  Hingley,  both  for
assistance  in  obtaining
copies  of  them  and  for
access to the
Molesworth archive.

Molesworth on Mars

(Left) a map showing the equa-
torial and temperate regions of
Mars that Molesworth compiled

from his observations made
during the 1896-97 opposition.

(Above) two sketches made on 8
January 1987. A key (not

shown) identifies the various
features. In the lower sketch
(no. 75) Zephyria and Aeolis

are central, with Memnonia at
about 45°, upper left. In the

upper sketch (no. 74) the same
features are displaced slightly

to the right. South is at the top.

Percy Braybrooke
Molesworth (1867-1908),

from a portrait published by
Antoniadi in the BAA Mars

Memoir for 1903.
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IN  the  early  1960s  the  US Air
Force  produced  this  map in

preparation for the Mariner mis-
sions.  It  is  a  curiosity  in  that  it
shows  canals,  the  first  serious
astronomical  map  to  do  so  for
decades.  The  canal  debate  was
largely settled by  Antoniadi’s
observations during the 1909
opposition and subsequently
belief in the canals declined
amongst astronomers. A few,
however, did continue to believe
in them, one of whom was Earl
Slipher. Slipher (1883-1964)
joined  the  Lowell  Observatory
straight from university while
Lowell was still the Director and
remained  there  for  the  whole  of
his  career.  (Earl  Slipher  should
not  be  confused  with  his  elder
brother,  Vesto  Slipher,  who  was
also  at  Lowell  and  who  became
Director after Lowell’s death.
Vesto Slipher is primarily
remembered for making the first
determinations of the radial
velocities of external galaxies.)

Earl  Slipher  became  an  expert
in the vexed subject of planetary

photography, especially Mars,
and amassed thousands of expo-
sures during his long career.
Amongst other achievements this
work firmly established the
‘wave of darkening’ that sweeps
from the poles towards the equa-
tor during  the  Martian  spring.
Throughout Slipher remained
convinced  that  the  canals  were
real features.

Starting  in  1960,  and  despite
being well into his seventies,
Slipher lead a US Air Force proj-
ect at the Lowell Observatory to

update  all  the  Martian  observa-
tions in preparation for the
planned space probes. The results
included two books, The
Photographic Story of Mars
(1962) and A Photographic Study
of  the  Brighter  Planets (1964),
and the above map which, natu-
rally, showed canals. The version
shown  here  has  had  the  feature
names  removed  and  is  courtesy
Emily  Lakdawalla,  Phil  Stooke
and  the  USAF.  See  also  URL:
http://eti.planetary.org/  blog/arti-
cle/00001858/

A Last Hurrah for the Canals

(Right) Earl Carl Slipher (1883-1964),
shown above using the Lowell

Observatory’s 24-inch Clark refractor.



Page 43SHA Bulletin    Issue 20    Summer 2010

THIS crude drawing made in
crayon is the first image of

Mars created from data returned
by a spacecraft in the vicinity of
the planet. It was made in haste
by a team of engineers under the
direction  of  Richard  Grumm  at
the Jet Propulsion  Laboratory
(JPL) in California when
Mariner  4  made  the  first  suc-
cessful  fly-by  of  Mars  on  14
July  1965.  Mariner  4  returned
the first close-up pictures of the
planet:  twenty  one  low-resolu-
tion black and white images.
After the data had been received
they were computer-processed
to generate simulated photo-
graphs, a process that took sev-
eral hours: computers were a lot
slower then.

The team of engineers respon-
sible  for  the  camera  were  con-
cerned that it may have malfunc-
tioned;  earlier  there  had  been
problems with it. They wanted a
‘quick look’ at the data to check
that  all  was  well.  A greyscale
digital image is, of course, just a
two-dimensional  array  of  num-
bers,  with  each  element  of  the
array  corresponding  to  a  single
pixel. The value of the element
corresponds to the brightness of
the  pixel,  typically  with  larger
values corresponding to increas-
ing brightness. So the engineers
simply printed out the values for
one  of  the  images  on  strips  of
three-inch  paper  tape,  lined  up
strips corresponding to columns
in the image and coloured
around each of the numbers,
with a colour-coding scheme to
represent  the  brightness  of  the
pixel. The colouring scheme
chosen, mostly browns and

oranges,
was intended to represent a
greyscale, but inadvertently
roughly corresponded to the
colour of Mars.

The rough image that resulted
strikingly showed that the cam-
era was working and accidental-
ly pre-empted the computer gen-
erated images in the press cover-
age of the fly-by. After the mis-
sion  was  over  the  image  was

presented to the then Director of
the JPL and to this day it usually
hangs on a wall in a quiet corner
of  the  Laboratory.  The  photo-
graph shown here was taken
when it was on display as part of
the ‘Data + Art’ exhibition curat-
ed by Dan Goods at the
Pasadena Museum of California
Art. For further details see:
http://directedplay.com/first_tv_
image_of_mars.html (all images
courtesy of JPL/Caltech).

Mars in Crayon

(Right) the computer
processed version of the
image above. Note that

in this image the x and y
scales have been made
the same, reproducing
the true shape of Mars.
In the ‘quick look’ ver-

sion no attempt was
made to do this; it was

unnecessary for the
engineers’ purposes.

(Left) the sequence of photo-
graphs taken by Mariner 4

superimposed on one of
Lowell’s maps. The top

image, adjacent to the termi-
nator line and shaded grey,

is the one discussed here.
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A Victorian and Edwardian Astronomy Day
John Armitage

AVictorian and Edwardian
Astronomy  Day was  held  at

the  Black  Country  Museum  on
Saturday  20  March  2010.  This
event was our second held in
commemoration of the astronom-
ical activities of Lord John
Wrottesley, Second Baron
Wrottesley (1798-1867). The first
was  held  last  year,  also  at  the
Black Country Museum (see
Bulletin no 19,  Autumn 2009,
pp29-30)  and  was  so  successful
that we decided make it an annu-
al event. This year’s event had, as
before,  displays,  demonstrations,
observatory  tours,  and  a  number
of  talks  on  aspects  of  historical

astronomy, this year’s themes
being  Victorian and Edwardian
astronomy

The morning  session  of talks
started  with  an  address  by  the
Right Reverend M.G.  Bourke,
former Bishop of
Wolverhampton, on Aspects  of
Astronomy, Cosmologies and
Faith through time. This talk was
followed by John Armitage of the
Wrottesley Observatory speaking
about Scriven Boulton (1883-
1929) and his Giant Two-foot
Aperture Telescope (see also
Bulletin no. 18, June 2009, pp27-
30). The mirror of this telescope
was on display in the Transit

House of the Wrottesley
Observatory. The  last  talk  of  the
morning was given by Stuart
Williams (SHA) on Some Walsall
Astronomers of the past, giving a
glimpse  into  a  largely  forgotten
aspect of Black Country astrono-
my.

During the lunch break there
was opportunity for further exam-
ination  of  exhibits  and  displays,
or to take in an observatory tour.
In  the  afternoon,  there  were  two
further  talks.  The first was  by
Kevin Kilburn of the Manchester
Astronomical Society/Godlee
Observatory, speaking on Francis
Godlee and the Godlee

The speakers at the meeting (left to right): Kevin Kilburn,
the Right Reverend M.G. Bourke, John Armitage, Stuart
Williams and Peter Hingley. (All photographs courtesy

Stuart Williams.)
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Observatory and finally Peter
Hingley of the RAS gave an
excellent talk on Transits of
Venus.

Amongst the instruments on dis-
play was a Cooke refractor circa
1860, recently restored by us and
now named ‘The Wrottesley
Telescope’.  This  instrument  was
not  owned  by  Lord  Wrottesley,
but  is  of  his  era.  It  nevertheless
has an interesting history and had
the distinction of being the instru-
ment which discovered the recur-
rent nova T Corona Borealis.

Another interesting historic
instrument on display was the
optical tube assembly of the
Elizabethan  Brown  telescope,  a
3½-inch Wray refractor once
owned by Elizabeth Brown
(1830-99), who was the first
director  of  the  BAA’s  solar  sec-
tion. This instrument is now
intended to be located in the C.A.
Loxton  Memorial  section  of  the
new Cannock Civic Observatory,
currently being constructed by the
South Staffordshire Observatories
(see p63). When fully refurbished
and fitted with a Herschel wedge,
this instrument is likely to be back
in  operation  making  direct  solar
observations.

A further  bonus  resulting  from
this  year’s  Wrottesley  Memorial
Event  was  that  one  of  the  atten-
dees was disposing of the effects
of a recently deceased Mr Carter
in the Black Country, and
arranged for a donation of enough
telescopes to fill an observatory!
The star item in the collection was
a 15-inch Newtonian, comprising
of a home-built tube of excellent
carpentry with optics by Cox,
Hargeaves  and  Thompson.  The
mirror  is  thought  to  be  of  high
quality (though it is yet to be test-

ed formally) and is of similar
style to the Scriven Bolton mirror,
though of shorter focal ratio,
being  only  f/4.37.  The  telescope
needs  mounting,  a  task  we  shall
tackle during the summer. In the
meantime,  the  mirror,  which  is
151/8-inch diameter, 2¾-inch
thick, and weighing approximate-
ly  60  lbs,  will  be  put  on  display
alongside the Scriven Bolton mir-
ror in the Wrottesley Observatory.

The Wrottesley Memorial event

was a great success in every
respect,  and  we  hope  to  put  on
another event in this sequence in
March 2011. In the more immedi-
ate  future  we  will  be  holding  a
Summer Solstice Event, also at the
Black Country Museum, on
Sunday 20 June 2010, the week-
end  closest  to  the  solstice.  The
event  will  run  from  10  am  to  4
pm. There will be displays,
demonstrations  and observatory
tours  during  the  day.  There  will

The Wrottesley Telescope. This instrument is a Cooke refractor
dating from circa 1860. In 1866 John Birmingham of Tuam, Ireland

discovered recurrent nova T Corona Borealis with it.
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also be talks on solar topics: Solar
Observing  Through  Time in  the
morning and Solar Science
Through Time in the afternoon. In
addition  there  will  be  opportuni-
ties to observe the Sun with both
vintage  and  modern  instruments,
including Cooke and/or Wray
refractors equipped with a
Herschel wedge and modern
instruments using both white light
and Hα filters.

You  are  invited  to  come  along
and celebrate the solstice! Further
information is available from
John Armitage, Observatory
House, 117, Hednesford Road,
Cannock Staffordshire. The
address of the Black Country
Living  Museum  is  Tipton  Road,
Dudley, West Midlands, DY1
4SQ. See: http://www.bclm.co.
uk/index.htm

Above: A close-up view of The Wrottesley Telescope.

Below: A collection of small telescopes and ancillary equipment on
display during the meeting.
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THE Isaac Newton
Telescope (INT)

was commissioned at
the Royal Greenwich
Observatory in 1967,
but  worked  for  only
twelve years before
being rebuilt for
transfer to the Roque
de los Muchachos
Observatory on La
Palma, one of the
Canary Islands. At
the 2008 Autumn
Conference Mr Lee
Macdonald presented
an account of the
early years of the
project (reported in
SHA Bulletin 18) and
the purpose of this
note  is  to  give  some
idea of the later histo-
ry and observing with
the instrument.
Figure 1 shows the
telescope shortly
after installation.

The telescope was
inaugurated  by  H.M.
the Queen on 1967
December 1. After
commissioning the
RGO  had  exclusive  use  of  the
telescope  for  some  months  as  a
‘shake-down’ period before it
was available for use by the
wider  astronomical  community.
Telescope time was allocated by
the ‘Large Telescope Users
Panel’ to which RGO
astronomers had to apply for

time like everyone else. The
schedule  of  observations  had  to
be  arranged  to  suit  the  require-
ments  of  the  observers’ various
programmes:  direct  sky  photog-
raphy  could  only  be  carried  out
in dark-moon time to avoid fog-
ging the photographic plates
with moonlight, but spec-

troscopy was possi-
ble with moonlit
skies.

The  INT had  three
observing stations,
arranged by different
configurations of
secondary mirrors.
The ‘prime focus’
intercepted the
starlight after just the
one reflection from
the main mirror. This
configuration was
used primarily for
direct photography
and being situated at
the top of the
telescope structure,
necessitated the
observer riding on
the telescope in a
small enclosure
called the ‘prime
focus cage’. This
cage is visible at the
top  of  the  telescope
structure in Figure 1,
and  Figure  2  shows
the interior of the
cage with an observ-
er  in  position  at  the
camera. The cage

could be rotated to keep the
observer  in  a  sitting  position  as
the aspect of the telescope
changed according to its position
on  the  sky.  On  a  few  occasions
the rotation failed and the
observer had to be brought down
to  the  access  position,  clinging
on  to  the  inside  of  the  cage  as

Memories of the Isaac Newton Telescope at
Herstmonceux
Michael Lowne and Derek Jones

Figure 1: the INT shortly after installation.
(Photograph: Michael Lowne.)
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best he might, as one of us (ML)
can testify from personal experi-
ence. The presence of an observ-
er at the focus was necessary to
guide  the  telescope  by  applying
small corrections to the drive by
the use of a ‘guide star’, to keep
the  star  images  accurately  posi-
tioned on the photographic plate.
The photographic plates used
were  8  cm  square,  covering  a
field  of  about  half  a  degree  on
the sky. The primary mirror had a
focal ratio of f/3 and, on its own,
introduced an optical defect
called ‘coma’ which, away from
the  optical  axis,  spread  out  the
images into comet-shaped blurs.
Initially the telescope was
stopped down to 80 or 60 inches
when  at  prime  focus  to  reduce
coma to a tolerable level. In 1970
a corrector consisting of four
separate lenses was installed
which gave well-corrected
images over a 16 cm. square
plate.  The  main  observing  pro-

grammes here were for stellar
parallax and proper motion stud-
ies and for photographic pho-
tometry.  There  was  also  a  pro-
gramme to measure the positions
of radio sources at optical wave-
lengths. At  that  time  there  were
problems in reconciling posi-
tions  measured  with  radio  tele-
scopes with those in the optical,
which made cross-identifications
uncertain. 

The second station was the
‘Cassegrain’ focus  in  which  the
prime  focus  photographic  cam-
era  was  replaced  with  a  convex
secondary mirror which reflected
the image back down the
telescope  through  a  hole  in  the
primary mirror to a focus below
it.  The  focal  ratio  was  thereby
altered  to  f/14  and  this  station
was mostly used for spec-
troscopy,  although  photography
was also possible but rarely used.
Here too the observer rode on the
telescope to guide it and keep the

star image accurately positioned
on  the  entrance  slit  of  the  spec-
trograph. The main instrument
was a spectrograph with two
cameras using photographic
plates which, as the spectra were
long and thin, had dimensions of
70  x16  mm  and  26  x  16  mm
respectively.  Later  a  third  low-
dispersion  camera  was  installed
so that the spectrograph ulti-
mately  had  three  cameras,  two
collimators and three diffraction
gratings.  The  spectrograph  was
built by the RGO engineering
department, incorporating optics
produced by Grubb Parsons.
Photographic plates were bought
in  stock  sizes  from  the  makers
(principally  Eastman  Kodak  of
America) and were cut to the
required size. ‘Cutting’ the plates
is  rather  misleading:  they  were
not cut through but scored with a
diamond  cutter  and  would  then
readily break along the score
line. Of course this operation had
to be done in the dark or in some
cases a weak red safe-light could
be used. The party trick to
impress visitors was to cut a
three-mm-wide strip from the
edge of a 250-mm long plate!

A later  spectrograph  was  the
Mark  II  Unit  Spectrograph;  the
Mark  I  of  a  similar  design  had
already gone to the Radcliffe
Observatory in Pretoria.  These
spectrographs  were  of  modular
design and could use either elec-
tronographic image tubes or EMI
image intensifier tubes instead of
photographic plates to record the
spectra.  These  devices  reduced
the necessary exposure times
considerably.

All the spectrographs used dif-
fraction gratings rather than
prisms  to  disperse  the  starlight
and spread it out according to the

Figure 2: an observer in the prime-focus cage. 
(Photograph: David Calvert.)
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wavelength. These were supplied
mainly by the American firm of
Bausch and Lomb, although
some holographic gratings came
from the National Physical
Laboratory at Teddington.

The majority of the spectro-
scopic  observations  were  made
in pursuance of various pro-
grammes involving the radial
velocities  of  stars  needed  in  the
study  of  Galactic  kinematics. A
notable exception was the identi-
fication, in 1971 by Paul Murdin
and  Louise  Webster,  of  a  blue
supergiant with the X-ray source
Cygnus  X-1.  It  proved  to  be  a
single-lined spectroscopic binary
with  a  period  of  5.6  days,  the
same  period  as  that  observed  in
hard  X-rays.  This  discovery  led
to the theory that the unseen
component  in  the  spectroscopic
binary might be a black hole.

Figure 3 shows an observer
making spectroscopic observa-
tions at the Cassegrain focus.
The  observer’s  chair  was  made
by the RGO Engineering
Department to replace the origi-
nal one. It could be adjusted by
the observer to a convenient
position  wherever  the  telescope
was  pointing.  On  the  top  of  the
telescope tube is a 15-inch
Cassegrain telescope with a tele-
vision camera. The television
monitor was on the telescope
console so that the night assistant
could identify the field. This
arrangement superseded the
original 8-inch refractor finder
whose  eyepiece  can  be  seen  on
the  other  side  of  the  tube.  The
lady  on  the  balcony  is  there  to
show  the  scale  of  the  telescope.
The dome shutters shown closed,
would be open for observing.

Photometry is the science of
measuring the brightness of

stars. It can be pursued only in a
climate  with  a  large  number  of
clear nights, unlike those at
Herstmonceux. However many
interesting  programmes  can  be
followed  if  there  is  a  means  of
compensating for changes in
transparency while thin clouds
are passing. Two photometers
were built for the INT. The ‘two-
star’ photometer  comprised  two
photometers,  one  to  measure  a
supposedly constant star and the
other to measure simultaneously
the  brightness  of  a  variable  star
close by on the sky. Variations in
transparency could be eliminated
by dividing the light of the vari-

able  star  by  the  light  from  the
constant star. Figure 4 shows the
‘two-star’ photometer at the
Cassegrain focus with Richard
Bingham observing.

The  other  photometer  was  the
‘Peoples Photometer’ where a
single star could be measured
through two different filters
simultaneously.  This  instrument
was  used  to  identify  dwarf  M
stars  from  the  strength  of  their
CaH  and  TiO  bands,  measured
through filters 30 Å wide, while
the other channel measured a
control region, 1000 Å wide. The
term ‘Peoples Photometer’ was a
joke  coined  many  years  previ-

Figure 3: observing at the Cassegrain focus. 
(Photograph: David Calvert.)
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ously at Mount Wilson
where  there  were  two
photometer  heads,  one
for  specialists  and  the
other, the Peoples
Photometer,  for  every-
one else.

The ‘Peoples
Photometer’ could be
converted to a
polarimeter by insert-
ing a rotating wave-
plate in the beam; a
half-wave plate for lin-
ear  polarisation  and  a
quarter-wave  plate  for
circular polarisation. In
1976 an Interdata 70
mini-computer  with  64
Kbytes of memory, was
introduced for data
acquisition.  It  counted
the  number  of  photons
from the ‘Peoples
Photometer’ into time-bins
which  might  be  as  short  as  one
millisecond,  without  any  ‘dead-
time’. This instrument was ideal
for studying ‘AM Herculis’ vari-
ables which had sprung into
prominence  as  flickering  X-ray
sources. Now known as ‘polars’,
these stars are close doubles
where a red dwarf star sends an
accretion column on to an
intensely  magnetic  white  dwarf.
The  polarisation  in  optical  light
differs, depending on the angle at
which the column is viewed.

This technique is termed ‘High
Speed  Photometry’.  It  was  also
used to observe the pulsar at the
centre of the Crab Nebula which
varies with a period of 33 msec.
The Greenwich Time Service
signals were sent to the dome so
that  every  sample  was  recorded
to the exact Greenwich Mean
millisecond. The pulsar is gradu-
ally slowing down and was mon-

itored  to  measure  the  exact  rate
of  change.  Because  it  varies  so
fast it could be followed through
periods of bad atmospheric
transparency. It was reckoned
that  if  Sirius  were  still  visible,
observations were still possible.

The  ‘coudé’ focus  was  a  fixed
focus position below the
telescope. Another secondary
mirror which altered the focal
ratio to f/32 was used and three
flat  mirrors  reflected  the  image
down the polar axis of the
telescope to the focus. (Coudé is
from the French for elbow, sug-
gested  by  the  light  path  and  the
position of the polar axis.). This
station was primarily intended
for high-dispersion spectroscopy
and a large spectrograph was
built in a southward extension of
the  main  telescope  housing  (the
‘dome’). This instrument used
large  gratings  (about  250  x  200
mm) and the camera mirror was

about 1.2 m in diameter.
Unfortunately this
instrument was a failure:
the focussed images
often drifted on the pho-
tographic  plate  through-
out the course of an
exposure (which might
be an hour or more)
making the result use-
less. It was clear that this
was an effect of tempera-
ture changes: when con-
ditions were stable good
results could be
obtained. After long
investigations it was
found  that  the  fault  lay
not  in  the  spectrograph
itself but in the building.
The  optical  elements  of
the instrument were car-
ried on two long steel
girders,  with  the  excep-

tion of the camera mirror which
was  mounted  on  the  floor.  This
was  a  reinforced  concrete  plat-
form  cantilevered  out  from  the
telescope  pier. This  floor  (about
300mm thick) was bending
slightly under temperature
effects  and  moving  the  camera
mirror  with  respect  to  the  other
optics. The problem could proba-
bly have been cured by remount-
ing the mirror off the girders, but
by  the  time  the  cause  had  been
found  the  decision  to  move  the
telescope  to  La  Palma  had  been
taken.

The  coudé  focus  was  success-
fully used with a Michelson
interferometer made by Imperial
College,  London  for  very  high
spectroscopic resolution. This
instrument used the spectrograph
collimator and grating but not
the camera mirror.

Visiting astronomers some-
times  brought  their  own  instru-

Figure 4: the two-star photometer in use.
(Photograph: David Calvert.)
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ments for attachment to the
telescope  at  one  or  other  of  the
observing stations.

The  98-inch  diameter  primary
mirror was recoated with alu-
minium twice a year, a procedure
which involved lowering the
mirror  to  the  ground  floor  and
removing the old coat with a
solution of hydrochloric acid.
The  aluminising  plant  evaporat-
ed  aluminium  on  to  the  cleaned
mirror surface under a high vac-
uum. Figure 5 shows the mirror
being removed from its cell, car-
ried on a special handling trolley.

The night-time management of
the telescope was in the hands of
‘Night  Assistants’ whose  duties
were  to  set  the  telescope  on  the
required object and generally
assist the observers, many of
whom were inexperienced in the
use  of  large  telescopes.  At  its
peak,  the  INT required  the  sup-
port of effectively 16 people
from the RGO staff. It was man-
aged for nearly the whole of this
time by Peter Willmoth. This
effort represented a significant
amount  of  money  which  some
people  thought  might  be  better
spent  elsewhere.  In  1969  there
was an unsigned editorial in
Nature  which  read  in  part  ‘…
now time that the charade being
played out on the Channel coast
of Sussex should come to an
end’.  Nevertheless  several  fruit-
ful collaborations grew up.
Nearly all the High Speed
Photometry projects were collab-
orations  between  the  RGO,  the
University of Sussex and the
Mullard Space Science
Laboratory.

The  building  and  dome  were
quite separate from the telescope
and  its  pier.  There  was  a  gap
between the observing floor and

the pier of about half an inch in
calm weather. When the wind
came on to blow the gap would
oscillate between double its
usual size and vanishing alto-
gether. The worst time to observe
on the INT was during the winter
of 1973 when the nation was
reduced  to  a  three-day  working
week to conserve energy.
Somewhat illogically, the
telescope was allowed to observe
every night when powered by its
own generator. The generator
was powerful enough to deal
with  emergencies  but  could  not
rotate the dome without a severe
voltage drop, which, in turn, led
to  a  crop  of  electrical  and  elec-
tronic failures.

On  1979  March  4,  the  Isaac
Newton Telescope at
Herstmonceux was closed down.

Figures 2, 3 and 4 are based on

pictures in RGO  Illustrated, a
booklet written in 1975 to com-
memorate the tercentenary of the
Royal Greenwich Observatory.

Further Reading

For the early history of the INT
see the brief report of Lee
Macdonald’s talk presented to
the 2008 Autumn Conference in
Bulletin no. 18, June 2009, pp20-
22 and J. Brit. Astron. Assoc, 120
(2), 2010, pp73-86.

The recent book The Isaac
Newton Telescope at
Herstmonceux and on La Palma
by  Anthony Wilson, published
by  Science  Publishing  Projects,
Herstmonceux (2010) gives
much detail about the history of
the  telescope,  the  move  to  La
Palma and the use made of it.

Figure 5: the primary mirror being removed from its cell prior to re-
aluminising. (Photograph: Michael Lowne.)
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THERE is another Mars. Or at
least there was. The modern

understanding of the planet Mars
comes  from  robotic  exploration
by space probes, starting with
Mariner 4 in 1965. But for sever-
al centuries before the space age
Earth-bound astronomers had
studied  Mars  telescopically.  The
observations are painstaking and
difficult, but a picture of the

world had been developed. And it
was  a  very  different,  and  more
hospitable, place than the real
Mars  has  turned  out  to  be.  This
short article recalls a few impres-
sions of the old Mars, before the
space probes, reproducing a few
of the drawings made by
astronomers  and  artists  impres-
sions based on contemporary
knowledge.

The Martian disk has been
observed  since  the  invention  of
the telescope. However, the first
sketch to show recognisable fea-
tures  required  improved  instru-
mentation and was made by
Christiaan  Huygens  in  1659.  It
showed the rough outline of
Syrtis Major, which Huygens
called ‘the Hourglass Sea.’
Percival  Lowell  considered  this
sketch  ‘The  first  map  of  Mars
worth the name’ (see p31). Over
the next couple of centuries work
by, amongst others, Huygens,
Maraldi,  William Herschel and
Schröter  established  the  rotation
period,  the  major  surface  mark-
ings, the white patches at the
poles, widely considered to be ice
caps, and their waxing and wan-
ing with the Martian seasons.

By  the  mid-nineteenth  century
Mars  was  understood  as  a  body
broadly similar to the Earth. The
greenish areas were usually con-

Postcards from a Lost Planet
Clive Davenhall

‘… I went to Mars, my friend.’
‘Mars!’ I was now even more incredulous. ‘But how could you have survived?
Mars is lifeless – a waste of dust and lichen!’
‘Not this Mars, my friend.’
‘There is another Mars? …

City of the Beast (1965), Michael Moorcock
(originally published as Warriors of Mars under

the pseudonym Edward P. Bradbury)

The canals of Mars. An artist's
impression of how the Martian
canals might have looked, from

Camille Flammarion’s Les
Terres du Ciel (1884). Image
courtesy of the Science and

Society Picture Library.
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sidered  seas  and  the  red-brown
regions continents. The polar
caps were assumed to consist of
water ice and the planet was
thought to have a substantial
atmosphere. In 1840 Wilhelm
Beer and Johann von Mädler
(who  are  better  remembered  as
selenographers) produced the
first  complete  map  of  Mars.  Fr
Angelo Secchi published a series
of maps between 1859 and 1863.
Subsequently maps were pub-
lished by Nathaniel Green,
Richard Proctor and Camille
Flammarion.

What happened next is well-
known. Between 1877 and 1890

The snows of Mars. A drawing of the southern Martian polar cap
made from observations by Nathaniel Green on 1 September 1877.
It is reproduced in Camille Flammarion’s La Planète Mars (1892).

See also p20.

The Things that Live on Mars (left). This
drawing illustrated an article that H.G.
Wells wrote for the American magazine
Cosmopolitan in March 1908 (above). It
was by the well-known artist William R.

Leigh (1866-1955) and showed a family of
Martians in an urban setting. At once

other-worldly and domesticated it seems
far-removed from the Martians of The War
of the Worlds. There is an interesting dis-

cussion of both the illustration and the
article by Michael Brown in

'Phenomenology and Historical Research,'
Chapter 20 of the Handbook of Visual
Communication: Theory, Methods, and
Media, Eds K.L. Smith, S. Moriarty, K.

Kenney and G. Barbatsis (2004, Routledge:
New York; available via Google Books).
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THE following extract on the
physical conditions on Mars

is  taken  from  the  Handbook  of
the  Stars  for  School  and  Home
Use by W.J. Rolfe and J.A. Gillet
(1868, Potter, Ainsworth and
Company: New York and
Chicago).  The  Handbook was  a
school  textbook  for  older  chil-
dren. It can serve as a summary
of the consensus of astronomical
knowledge about the physical
conditions of Mars in the 1860s.

The Physical Characteristics
of Mars
When viewed under proper opti-
cal  powers,  the  surface  of  this
planet  presents  outlines  of  seas
and continents similar to those on
our globe, and usually white
spots are discernible near the
poles, which from their alternate
diminution and increase, accord-
ing  as  one  pole  is  turned  to  or
from the sun, are conjectured to
be masses of snow. The color of
the continents is a dull red; that of

the seas greenish, as by contrast
with  the  land  it  should  be.  It  is
this  prevailing  color  of  the  land
which gives the planet the ruddy
light  by  which  it  is  at  all  times
readily distinguished  from the
other planets and from the fixed
stars. By observing the spots on
the surface the time of the axial
rotation of Mars has been deter-
mined to be about 24½ hours. His
axis is inclined to the plane of his
orbit at an angle of about 61°.

Consequently Mars experiences
about  the  same  changes  of  sea-
sons  as  the  earth,  though  each
season is about twice as long.

Mars, like the earth, is not per-
fectly  spherical;  it  is  somewhat
flattened at the poles, though the

amount  of  flattening  is  not  yet
accurately ascertained.

It is quite certain that Mars has
an atmosphere  of considerable
density, since small stars are
obscured  as they  approach  its
disc. The existence of snow near
the poles proves that there must
be  aqueous  vapor  in  the  atmos-
phere of Mars; and the existence
of  this  vapor  goes  to  prove  that
there  are  seas  on  the  surface  of
the planet, as is also indicated by
the greenish spots.

[the  figure  above]  shows  the
white spots, supposed to be
masses  of snow,  and  also  the
markings  on  the  disc.  It  will  be
seen that the spots are not exactly
at the poles.

Mars in the
1860s

the  Italian  astronomer  Giovanni
Schiaparelli published a series of
maps, more detailed and compre-
hensive than anything hitherto
produced. He also introduced the
beautiful system of nomencla-
ture, mostly appropriated from
archaic  geography  and  mytholo-
gy, that is still the basis for nam-
ing Martian topographic features.
Schiaparelli’s  maps  also  showed
hitherto  unsuspected  linear  fea-
tures, which he called ‘canali’ or
‘channels.’ The term was mis-
translated into English as ‘canal,’
with the concomitant implication
that the features were artificial, a

point on which Schiaparelli him-
self was reluctant to be drawn.

Both the reality, and if they
were real, the nature of the canals
were widely debated. Some
astronomers, such as Camille
Flammarion were enthusiastic,
others, such as E.E. Barnard and
E.W.  Maunder  less  so.  But  their
most enthusiastic proponent was
Percival Lowell, a wealthy
Boston businessman who had
travelled widely in the Orient. He
founded the Lowell Observatory
in Flagstaff,  Arizona to study
Mars. Lowell spun a romantic
vision, persuasively argued in

three books, of an ancient
advanced civilisation construct-
ing a planet-wide irrigation
scheme to husband its dwindling
reserves  of  water  and  stave  off
extinction in an increasingly arid,
desert world.

Lowell’s ideas were firmly
based in the contemporary under-
standing of the origin of the solar
system in which the Sun and
planets  condensed  out  of  a  pri-
mordial nebula and the subse-
quent evolution of the planets
and of life on them. Planets were
thought to evolve through
gaseous, liquid, terrestrial, arid
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and finally airless stages. Smaller
planets evolved more rapidly,
first  losing  their  water  and  then
their air. Mercury and the Moon
had reached the terminal, airless,
stage. Mars was well-advanced in
losing its water. The existence of
deserts on the Earth was evidence
that  it  would  inexorably  follow
the same route.

The debate about the canals
continued for the rest of the nine-
teenth century and the first
decade  of  the  twentieth.  It  was
largely settled by experiments
shortly after the turn of the centu-
ry showing that the canals could
easily be explained as optical
illusions and observations by the
preeminent Mars observer
Eugène Antoniadi during the
1909  opposition,  when  he  failed
to see the canals. The debate
about the canals was by no means
confined  to  astronomers.  It  was

widely reported and
discussed in newspa-
pers and popular maga-
zines.

After  the  1909  oppo-
sition belief in the
canals declined
amongst professional
astronomers, though a
few  continued  to  argue
for them. However,
they endured for
decades  in  the  popular
imagination  and  in  fic-
tion,  only  finally  being
displaced by the results
from the first space
probes. Astronomers
continued  to  think  that
Mars  was  likely  to  be
able to support life, but
by  the  1950s  its  nature
had  dwindled  to  noth-
ing more advanced than
‘hardy lichen.’

A drawing of Mars made by Eugène
Antoniadi on 20 September 1909 observ-
ing from Meudon. The dark feature in the

centre of the disk is Syrtis Major.
Antoniadi’s failure to see the canals dur-

ing this opposition helped to settle the
question of whether or not they were real

(reproduced courtesy of A.J.S. Rayl,
Courtney Dressing, Emily Lakdawalla,

Richard McKim and the BAA).

This distinctive view of Mars appeared in the Illustrated London News during 1924. It was drawn by the
prolific astronomical author and artist George F. Morrell. An extensive canal network is shown, despite
the illustration appearing more than a decade after the canals had largely fallen from favour amongst

astronomers. (Image courtesy of the Mary Evans Picture Library.)
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Astronomical specula-
tion about Mars was natu-
rally reflected in fiction.
There  is  a  long  history  of
stories of life on other
planets. Kepler wrote of an
inhabited Moon. The
Swedish  philosopher,  the-
ologian and mystic
Emanuel Swedenborg
(1688-1772) described
conversations with spiritu-
al beings who inhabited all
the planets, including
Mars. 

Several stories about
trips to Mars were pub-
lished in the late nine-
teenth century, including
Percy Greg’s Across  the
Zodiac: the Story of a
Wrecked Record (1880)
and A Honeymoon in
Space (1901)  by  George
Griffith. In 1897 Kurd
Lasswitz published Two
Planets (in German)
which, while relatively lit-
tle-known in English-
speaking countries, was very
influential on the Continent.

In  1898  H.G.  Wells  published
The War of the Worlds, his
famous  tale  of  a  Martian  inva-

sion. In both The  War of  the
Worlds and  his  only  other  piece
of Martian fiction, the short story
The Crystal Egg, Wells com-
pletely adopts Lowell’s ideas

about Mars. His invading
Martians  hope  to  abandon
their  dying  planet  for  the
still fertile Earth. Indeed, in
the final closing sections of
Wells’ The  Time  Machine
(1895), when the time trav-
eller pedals his way into the
far  future,  the  dried  up  sea
bed  that  he  finds  is  very
much like contemporary
ideas about Mars.

However, the work that
shaped  much  Martian  fic-
tion until the space age was
Edgar Rice Burroughs’ A
Princess of Mars (1917).
This tale is an escapist fan-
tasy  of  high  adventure  in
which John Carter, a gentle-
man of Virginia, is mysteri-
ously transported to Mars, a
world of ancient civilisa-
tions living on an arid,
desert planet. Burroughs
wrote a series of sequels
and subsequent decades
saw countless imitations.

In the middle of the centu-
ry Leigh Brackett (1915-78)
wrote  in  much  the  same  vein,
though  her  tales  were  set  in  the
future when a space-faring
human civilisation was establish-

The typically garish cover for the Summer
1950 edition of Planet Stories magazine,

illustrating Alfred Coppel’s Warrior-Maid of
Mars, one of the many stories written in the
genre of Edgar Rice Burroughs’ John Carter

of Mars series.

Facing page: Lars of Mars was a short-lived American comic strip that appeared in 1951. It ran for just
two issues, bizarrely numbered ten and eleven, and featured the eponymous Lars, a Martian sent to

Earth to prevent nuclear war and generally fight evil. This one page strip was intended to give the factu-
al scientific background to the series. It serves to illustrate the popular understanding of Mars in the

mid-century. The first frame shows a reasonably conventional representation of Mars when it is drawn
with canals, some of which are shown geminated. Schiaparelli is mentioned as the discoverer of the

canals, which are assumed to be both real and artificial. The final frame of the top row illustrates the
Martian dust storms. Interestingly Mars is here shown with craters, though this was probably a device to
make it seem other-worldly rather than prescience. No less than three of the seven frames are devoted to
The War of Worlds, though the influence is more Orson Welles’ infamous radio adaptation rather than
Wells’ novel. The final frame shows an imagined Martian city-scape. It is virtually a re-drawing of the
William Leigh’s illustration of Wells’ article about Mars that had appeared in Cosmopolitan magazine
over half a century earlier (see p53). It is difficult to think of a better illustration of the way that the

popular understanding of Mars had lagged behind astronomical knowledge.
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ing outposts on the other planets
and  moons  of  the  solar  system
and coming into contact with the
civilisations on them. Her earlier
tales are simple adventure stories,
but the later ones adopt an elegiac
tone, lamenting the passing of the
ancient races of Mars. I shall
close this glance back to the old
Mars with a passage from her The
Road to Sinharat (1963). Even as
it was being written scientists and
engineers were building the
spacecraft  that  would  banish  the
old Mars for ever. But the broken
spires  of  its  ruined  cities,  half-
buried in the sand, still haunt our
imagination:

Three days later a line of cliffs
appeared in the east, far away at
first  but  closing  gradually  until
they  marched  beside  the  canal.
They were high and steep,
coloured  softly  in  shades  of  red
and  gold.  The  faces  of  the  rock
were fantastically eroded by a
million  years  of  water  and  ten
millennia  of  wind.  These  were

the rim of the sea basin, and
presently  Carey  saw  in  the  dis-
tance ahead a shimmering line of
mist on the desert where another
canal  cut  through  it.  They  were
approaching Valkis.

It was sunset when they reached
it.  The  low  light  struck  in  level
shafts  against  the  cliffs.  Where
the angle was right, it shone
through the empty doors and
window  holes  of  the  five  cities
that sprawled downward over the
ledges of red-gold rock. It
seemed as though hearthfires
burned there, and  warm lamp-
light to welcome home men
weary  from  the  sea.  But  in  the
streets  and  squares  and  on  the
long flights of rock-cut steps only
slow shadows moved with the
sinking  sun.  The  ancient  quays
stood stark as tombstones, mark-
ing  the  levels  where  new  har-
bours  had  been  built  and  then
abandoned as the water left them,
and the high towers that had
flown the banners of the Sea-

This depiction
of Martian

plant life grow-
ing along the

banks of a
canal appeared

in Mars and
Beyond, an

episode of the
Walt Disney
anthology

television series
Disneyland,

which was first
shown on
American

television on 4
December

1957.

Mars seen from one of its moons
on the cover of Fantastic
Universe Science Fiction

magazine for June-July 1953. 
This cover was by Alex

Schomburg, who has depicted
the Martian features as more

diffuse (and realistic) than was
often the case.
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Kings were bare and broken.
Only the lowest city lived, and

only  a  part  of  that,  but  it  lived
fiercely, defiant of the cold cen-
turies towering over it. From the
barge Carey watched the torches
flare out like yellow stars in the
twilight, and he heard voices, and
the wild and lovely music of the
double-banked harps. The dry
wind  had  a  smell  in  it  of  dusty
spices and strange exotic
things…

Further reading

This article is an adjunct to the to
the report of the RAS Discussion
Meeting  Mars  Before  the  Space
Age on p29. The ‘further reading’
at the end of that report is equal-
ly applicable here.

Another depiction of Martian plant life from the Disney television
programme Mars and Beyond.

A Message from Mars

A Message  from  Mars is  a  satirical  play  by
Richard Ganthony, written in 1899 and revised
in  1923.  Described  as  ‘a  fantastic  comedy  in
three acts’ it centres on one Horace Parker, the
‘most selfish man on earth.’ On Christmas Eve
he  is  visited  by  a  messenger  from  Mars,  who
has  come  to  show  him  the  error  of  his  ways,
rather  in  the  manner  of  Dickens’ A Christmas
Carol. 

The  play  was  popular  in  English-speaking
countries in the early twentieth century. It was
filmed  three  times,  first  as  early  as  1903  (in
New  Zealand)  and  again  in  1913  (UK)  and
1921 (US). The stage production was a notable
success  for  the  celebrated  actor  Sir  Charles
Hawtrey  (1858-1923)  who  also  starred  in  the
1913 film. A novel was produced from the stage
script  by  Ganthony  and  Mable  Knowles  (the
latter writing under the pseudonym Lester
Lurgan). 

The  picture  shown  here  is  from  a  postcard
advertising  a  production  to  be  staged  in  the
Town Hall, Hexham in Northumberland.
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Mars in
the
Round

THESE photo-
graphs show

the two hemi-
spheres  of  a  Mars
globe  by  Ingeborg
Brun. The globe
shows  the  Martian
surface features
and an extensive
canal network.
Some of the canals
are shown ‘gemi-
nated’ or  doubled.
They often
appeared  this  way;
the doubling is
related  to  the  illu-
sion that created
the canals. The
globe is now part of
the collection of the Royal
Scottish Museum, Edinburgh.
Little  is  known  of  its  prove-
nance before the Museum
acquired  it.  However,  the  note
on the stand says that it is based
on  Percival  Lowell’s  maps  of
1894-1914, so it obviously
postdates 1914.

Once  maps  of  Mars  became
available  from  the  second  half
of the nineteenth century manu-
facturers started producing
globes  of  the  planet  commer-
cially, the first known example
dating from 1873. Brun’s
globes  were  somewhat  differ-
ent. They were individually
hand-painted with exquisite
detail.  Brun  always  based  her
globes  on  Lowell’s  maps  and

showed  an  extensive  network
of delicately-rendered canals.
Obviously her globes were only
produced in limited numbers
(just  five  are  currently  known)
and she presented them to vari-
ous institutions.

Ingeborg Brun (circa 1893-
19??) was a Danish amateur
astronomer. Very little is known
about  her;  her  dates  and  even
the spelling of her name (some-
times ‘Bruhn’ is given) are
uncertain. There are some brief
biographic details in footnote 3
on p216 of The History of
Meteoritics  and  Key  Meteorite
Finds: Fireballs, Falls and
Finds by  G.J.H.  McCall,  A.J.
Bowden and R.J. Howarth
(2006, Geological Society

Special Publication 256:
London).

For more general information
about early Mars globes Robert
van Gent has a useful Web page
at: http://www.phys.uu.nl
/ ~ v g e n t / c e l e s t i a / m a r t i a n -
globes.htm

The photographs shown here
are  reproduced  courtesy  of  the
The  Trustees of the National
Museums of Scotland, who
retain copyright. They show
item NMS.T.1984.177. I am
most grateful to Tacye
Phillipson and Alison
Morrison-Low  for  information
about  the  globe  and  for  assis-
tance in obtaining permission to
reproduce the photographs.
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NIKOLA Tesla (1856-1943)
was an electrical and

mechanical engineer who made
important  innovations  in  elec-
tromagnetism  and  other  fields
in the late nineteenth century. In
particular, his work formed the
basis of modern AC power gen-
eration and was fundamental to
the  ‘second  industrial  revolu-
tion’ based  on  electrical  rather
than steam power.  Tesla was
born  in  the  village  of  Smiljan,
then in the Austrian Empire, the
son of a Greek Orthodox Priest.
After a brief spell in France he
emigrated  to America  in  1884,
where he lived for the rest of his
life and did his most important
work. Though Tesla’s early
work was brilliant, in later life
he  became  increasingly  eccen-
tric  and  spent  much  time  and
effort on ill-defined schemes
for the wireless transmission of
electrical power.

In 1899 he moved to Pine
Creek, Colorado where he
experimented on wireless teleg-
raphy  and  related  fields.  Here
he believed he had accidentally
discovered artificial signals
emanating from a neighbouring
planet, probably Mars or Venus.
He later claimed that his appa-
ratus could be developed for
interplanetary communication
and that it would be possible to
exchange messages with the
inhabitants of Mars and Venus.
What  Tesla  was  detecting  has
never been entirely satisfactori-
ly explained, though likely pos-
sibilities  include  cosmic  noise

or a misunder-
standing of his
apparatus.  It  was
obviously not an
artificial signal
from elsewhere in
the solar system.
This episode has
to be interpreted
in  the  context  of
the  times.  At  the
turn of the century
knowledge  of  the
transmission and
reflectance of
radio waves by
the ionosphere
was rudimentary.
Also,  from  around  1900,  and
continuing through the early
decades of the twentieth centu-
ry, there was considerable inter-
est in schemes for communicat-
ing with putative Martians.
Numerous proposals were
made  and  widely  discussed  in
newspapers and magazines.
Indeed,  around  1920  attempts
were  made  to  listen  for    radio
signals from Mars.

The  detailed  story  of  Tesla’s
signals  from  Mars  is  yet  to  be

told. In the meantime an article
on the subject that he wrote for
Collier’s  Weekly (19  February
1901,  pp4-5)  is  available  on-
line at: http://earlyradiohisto-
ry.us/1901talk.htm. Another
article,  dating  from  thirty-odd
years later but covering similar
material, appeared in the maga-
zine Modern Mechanix (June
1934,  p40)  and  is  available  at:
http://blog.modernmechanix.co
m/2008/07/14/radio-power-
will-revolutionize-the-world/.

Nikola Tesla and the
Martians

Nikola Tesla (1856-1943) circa 1900.

An illustration
of Tesla’s ideas
for interplane-
tary communi-

cation from
Modern

Mechanix
(June 1934).
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Mars in the
1950s

SEEN  from  a  vantage  point
high in the polar ice-fields,

canals stretch from lakes of
melt-water away into the desert.
A group  of  small  space-suited
figures  are  lost  in  the  middle
distance. This painting
appeared as the cover for
Authentic Science Fiction
Monthly, no. 51, November
1954.  The  artist  is  credited  as
‘Davis,’ with no forename
given.  At this time  Authentic
was  running  a  series  of  covers
showing exploration of the solar
system  in  the  then  near  future.
Each  cover  was  accompanied

by an extended caption describ-
ing  the  scene  shown.  Though
unattributed they were probably
written by the Editor, H.J.
Campbell.  They  were  intended
to  be  reasonably  scientifically
accurate  (though  the  myth  of
the  canals  proved  irresistible)
and reflected the consensus
astronomical  knowledge  of  the
time (and also the technical
knowledge: the entry for
Mercury had astronauts in
asbestos space-suits). The entry
for issue 51 (kindly typed up by
Madeline Cox, to whom thanks)
reads as follows:

This  month’s  cover  shows  us
the  fabulous  planet  Mars.  No
princesses.  No  crystal  castles.
No picturesque ruins of a
bygone civilisation. This is

Mars as it really is.
The air is too thin to breathe.

It’s too cold, too. The ground is
just  a  rusty  kind  of  dust,  with
patches  of  some  lowly  sort  of
plant that is no use to God nor
man and would probably be
rejected  by  the  devil. The  dust
flies up as you walk along and if
you’re not careful you trip and
bury your face in it because of
the low gravity. You slouch
about like a jungle beast. 

You still don’t know what the
canals are. You only know that
they get in the way and get cov-
ered with this green joke of
nature so that you fall into them
and  come  out  wet  and  sticky
and slimy and fit to burst with
temper. They get on your
nerves. Mars gets on your

nerves.
All  that  ice  up  in  the

polar regions. The
whole lot melts in sum-
mer and comes crashing
down onto the plain as a
raging  torrent  of  slush
until it seeps down into
the sterile ground and
disappears.  That  torrent
is the only thing that
moves on Mars. That
and the dust and the stu-
pid little clouds that are
so small you want to
cry.

Sometimes you do cry.
For home. For Earth.
For trees and fields and
somebody you can love
or fight with or just talk
to. Sometimes, on Mars,
you want to scream. But
you never do that.
Because  you  know  you
wouldn’t be able to stop.
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THE South Staffordshire
Observatories are currently

constructing  a  civic  observatory
on  the  outskirts  of  Cannock  in
South Staffordshire.  A site has
been  secured  and  grant  funding
for construction has been
obtained from the County
Council.  We  anticipate  that  con-
struction will be complete by the
early summer and that the obser-
vatory will be formally opened in
the early autumn. The observato-
ry  will  be  in  two  parts,  with  a
main dome containing modern
instruments of up to 16-inch aper-
ture and a second side dome con-
taining  largely  historical  instru-
ments.

The  historical  observatory  will
be named the C.A. Loxton

Memorial  Observatory  after  the
prominent local amateur
astronomer Charles Adshead
Loxton (1855-1950; see
Newsletter 14, 2007, pp22-23).
We hope to site the historic
Elizabeth Brown Telescope on
loan from the BAA in this obser-
vatory as it has connections with
the  Loxtons.  This  telescope  is  a
31/2-inch  Wray  refractor.  It  was
originally owned by Elizabeth
Brown (1830-99), a founding
member and early luminary of the
BAA and pioneer of sunspot stud-
ies. On her death she bequeathed
the  instrument  to  the  BAA,  who
still own it. During 1907-08 they
loaned it to Samuel Loxton,
Charles Loxton’s younger brother
and himself an accomplished

amateur astronomer. We are
pleased that this instrument is
returning to Cannock and the
work of the Loxton’s remem-
bered. In addition to the Elizabeth
Brown Telescope the historical
observatory  will  be  particularly
well-stocked with other instru-
ments following a most generous
donation made during our recent
Victorian and Edwardian
Astronomy Day (see p44).

[Stuart  Williams  has  uncovered
further information about the
Loxtons and their connection with
the Walsall and District
Astronomical  Society  during  the
1920s. We hope to carry a prelim-
inary  report  of  this  work  in  the
next issue of the Bulletin – Ed.]

Elizabeth Brown
Elizabeth  Brown  (1830-99)  circa 1890  in  her  private
observatory  at  Cirencester,  Gloucestershire.  Miss  Brown
was the daughter of  a prosperous wine merchant with a
keen interest in science. He was a Fellow of the Geological
Society and an amateur meteorologist who for many years
collected  data  for  the  Meteorological  Society  and  the
British Association for the Advancement of Science. Miss
Brown’s  own  work  as  initially  meteorological,  assisting
and then continuing the work of the her father. She became
a Fellow of the Royal Meteorological Society in 1893.

Her principal astronomical work was solar: she made and
reported sunspot observations for many years. She joined
the newly-formed Liverpool Astronomical Society (a pre-
cursor  to  the  BAA)  in  1883  and  presented  her  sunspot
work at its meetings. Later she became a founding mem-
ber of the BAA and the first Director or its Solar Section.
In addition to her solar work she made variable star obser-
vations  and  took  part  in  eclipse  expeditions.  See  Mary
Brück’s  Women  in  Early  British  and  Irish  Astronomy
(2009, Springer: London), pp151-160 and references
therein (see review on p68 for further details). Photograph
courtesy of the Royal Astronomical Society.

A Civic Observatory for Cannock
John Armitage
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Guided Missives

The Bulletin welcomes letters for publication which can
be  on  any  aspect  of  the  SHA,  including  its  activities,
projects and organisation, and, more widely, any topic in
the history of astronomy — Ed.

Scratch Dial at
South
Queensferry
I  was  interested  to  read  of  the
mass  dial  that  has  recently  been
found at Inchcolm Abbey on
Inchcolm  Island  in  the  Firth  of
Forth  (Bulletin no.  19,  Autumn
2009,  pp6-7).  There  is  a  scratch
dial (that is one made by simply
scratching or inscribing on a stone
wall or other surface) at the
Church Our Lady of Mount
Carmel at South Queensferry,
nearby on the banks of the Forth.
It  looks  as  if  the  circle  has  been
recut,  scored  with  some  kind  of
dividers (see the photograph). The
church was originally  a priory
founded  in  the  fifteenth  century
and  South  Queensferry  is  a  con-
venient  point  of  embarkation  for
visitors to Inchcolm Island.
However,  it  is  entirely  a moot
point whether the dial is authentic.

I read somewhere that there

were scratch
dials at St
M i c h a e l ’ s
church in
Linlithgow and
St Salvador’s
chapel in St
Andrews but
there is no sign
of them.
David Gavine,

Edinburgh

The City
Observatory,
Calton Hill,
Edinburgh
The  City  Observatory  is  a  his-
toric  complex  of  buildings.  The
original Observatory House to
the southwest of the site was
begun by Thomas Short,
telescope maker, in 1776 and
completed in 1792 to a design by

James Craig with advice from
Robert Adam. This building, after
lying  derelict  for  some  time,  is
currently being refurbished.

The City Observatory, designed
by William Playfair and complet-
ed in 1818, housed the
Astronomical Institution founded
by Prof. John Playfair as
President in 1812.  A principal
objective of the Observatory was
to give accurate time for the City,
and for ships at the Port of Leith.
In 1895, the smoke from railway
engines forced the  Astronomer

The scratch dial at the
Church Our Lady of Mount
Carmel, South Queensferry.
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Royal to transfer his work to the
nearby Blackford Hill
Observatory.

In recent times, the City
Observatory  has  been  the  meet-
ing place of the  Astronomical
Society of Edinburgh (ASE). The
deteriorating  state  of  the  build-
ings has been a cause for concern
for some years. There is dry rot,
plaster falls, thieves have
stripped  lead  from  the  roof  and
the toilets have been vandalised.
In consequence, the ASE, which
has  a  lease  of  the  building  from
the City Council, has decided to
withdraw  from  the  Observatory
and meet elsewhere.

There has been a long and pro-
tracted  discussion  with  the  City
Fathers regarding the state of the
Observatory. I once wrote to the
then  Lord  Provost  myself.  It  all
revolves around the development
of the whole of Calton Hill,
which  schemes  are  adopted  and
who pays. The Council, Historic
Scotland and the Heritage
Lottery Fund are all involved.

In total contrast the Mills
Observatory on Balgay Hill,
Dundee, meeting place of the
Astronomical Society of Dundee,
is  a  thriving  institution.  It  has
been refurbished by the City
Council  and  staffed  to  make  it
accessible to the public for talks,
observing sessions and school
parties.

It  is  a  sad  day  when  a  capital
city's historic observatory is
allowed  to  suffer  years  of  neg-

lect, while that of another city is
fulfilling its raison d’être and
showing what can be done.

Ron Livesey,
Edinburgh.

[This letter was first published in
J. Brit.  Astron.  Assoc. (April
2009, 119 (2), p64) and was sub-
sequently reprinted in the Journal
of  the  ASE  (no 60,  July  2009).
Both it and Mr Livesey’s splendid
watercolour of the City
Observatory are reproduced here
with his permission – Ed.]

Church of
St Michael,
Much Hoole
The  name  Jeremiah  Horrocks  is
familiar to most people interested
in the history of astronomy.
During  1639  and  1640  he  was
living in the Lancashire village of
Much Hoole, near Preston, from
where he predicted and observed
the first ever recorded Transit of
Venus across the solar disc,
which took place on 24
November 1639.  After leaving
Cambridge,  Horrocks  had  some

sort  of  job  at  the  Church  of  St
Michael, Much Hoole. But he
could not have been a curate, as
is  sometimes  claimed,  for  since
he was only about 20 years old he
was too young to have been
ordained. He was probably a
bible  clerk.  Horrocks  died  on  3
January  1641,  still  in  his  22nd
year.

The Parish of St Michael is
deeply  proud  of  Horrocks,  and
there are three stained glass win-
dows in the church commemorat-
ing  his  Transit  of  Venus  work.
The  most  recent  window  marks
the  Transit  of  Venus  of  8  June
2004, which event I, members of
the International  Astronomical
Union,  and  many  other  people
observed from the churchyard
and fields around St Michael’s on
a glorious summer’s morning.

This  past  autumn,  however,  St
Michael’s became the target of a
vicious vandal attack, and 37
leaded  panes  in  14  stained  glass
windows have been smashed. In
addition to replacing these 37
broken panes with exactly
matched copies, the church feels
obliged to clad the exterior of all
its windows, including the
Horrocks  ones,  with  transparent

A watercolour of the City
Observatory, Calton Hill,

Edinburgh by Ron Livesey. This
painting was on display in the
City Dome of the Observatory

until the ASE moved out in
March 2009.
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toughened polycarbonate to ensure that no malicious pro-
jectiles hit them in future. The whole conservation project
will cost well in excess of £14,000.

If any people who, like me, feel outraged and disgusted by
this act of destruction and want to preserve this beautiful
village church, also a focus of astronomical ‘pilgrimage’ –
people come from all over the world to see where Horrocks
lived,  worked  and  observed  –  then  please  contact:  Clive
Elphick, Carr House, Carr House Lane, Bretherton, PR26
9AR; tel. 01772 601495, email
clive.elphick@googlemail.com.  Cheques  should  be  made
payable to ‘Friends of St Michael’s Church’.

Allan Chapman,
Wadham College, Oxford

[Dr  Chapman’s  letter  appeared  in  Astron.  Geophysics,
2010, 51, p1.06 and also in Astronomy Now. It is repro-
duced here with permission. A report of the IAU meeting
part  of  which  was  held  in  the  grounds  of  St  Michael’s
Church during the transit of Venus on 8 June 2004
appeared in Newsletter no. 5, November 2004, pp14-15 –
Ed.]

St Michael’s Church,
Much Hoole, photographed
during the transit of Venus

on 8 June 2004.

Information Requested

The Bulletin is always pleased to
receive letters and articles for publica-
tion. The contact details are given on
the  back  page. We  would  be  particu-
larly  interested  in  information  about
the following:

• details of clocks keeping local time
(see Newsletter 17, October 2008,
p34),

•  information  on  the  whereabouts  of
any of Scriven Bolton’s space art (see
Bulletin 18, June 2009, pp30-32),

• contributions for the Observatory
Scrapbook series  (see  p73)  and  fol-
low-up  letters  with  additional  details
of previous entries.
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Book Reviews
Sullivan, Woodruff, T., III,
Cosmic  Noise:  The  History  of
Early Radio Astronomy.
Hardback, Cambridge Univ.
Press, 2009, ISBN 978-
0521765244, £85.00, pp574.

At the start of this review I think
it proper to declare an interest. I
became  captivated  by  astronomy
in my childhood in the 1930s. By
happy accidents of time and place
I found myself an undergraduate
in  wartime  Cambridge,  learning
metallurgy,  in  1944.  By  1947  I
was  using  electron  microscopes
in  the  Cavendish,  and  met  there
contemporaries  who  were  begin-
ning to call themselves radio
astronomers. In 1950 I joined the
staff of the University
Observatory and almost immedi-
ately  found  myself  involved  in
the intriguing problem of finding
optical identifications of radio
sources. So the beginning of my
scientific  career  happily  coincid-
ed with the years described in this
book, and many of those who fea-
ture  in  it,  including  the  author,
became personal friends.

Sixty  years  later,  in  these  days
of  political  correctness,  we  are
now all astronomers studying the

same Universe. The reality is that
if you think, over breakfast, of the
day ahead, you may do one of two
things: if you think in wave-
lengths and about glass and lens-
es you are an optical astronomer,
and  if  you  think  in  frequencies
and  about  antenna  temperatures
you are a radio astronomer: here,
I am the former writing about the
latter.

The book has been a long time
in coming. The astronomical
community has known about
‘Woody Sullivan’s Book’ for
years and wondered when it
would appear. I can say this with-
out embarrassment, because in his
preface the author disarmingly
explains  the  matter  himself.  He
first contemplated the book in the
1970’s,  when  he  had  completed
his own PhD in radio astronomy.
He realised that most of the peo-
ple  who  had  started  the  subject
forty years before were still alive
and willing to reminisce in taped
interviews. He embarked on a
long series of such meetings
around  the  world  as  opportunity
offered; and also, on a reading, of,
virtually all the literature, includ-
ing ‘grey’ reports from the secret
days  of  radar,  and  private  corre-
spondence  preserved  in  archives
also  scattered  around  the  world.
As  a  part  time  occupation,  this
has taken time. But the resulting
magnificent  book  has  been  well
worth waiting for.

The  first  table  of  contents  lists
eighteen  chapters,  each  with  its
own numbered sections, and three
supplementary  tables  of  bibliog-
raphy,  sources,  and  glosses.  But
more remarkable is an annotated
table of contents that follows the
first, on fifteen more pages. This

unusual feature is virtually an
ordered précis of the whole book
section  by  section,  and  enables
one  to  locate  quickly  any  topic
one might wish to find. I found it
much  more  convenient  than  the
conventional  index  that  ends  the
book.

The core of the book covers the
years from 1944 (when radio
engineers were released from
their intensive and secret years of
radar) to 1953 (when the subject,
like many others, exploded inter-
nationally to a size beyond com-
prehensive treatment). The
boundary dates are not, however,
rigid; where an understanding of
present  day  knowledge  is  neces-
sary to clarify the narrative, it is
introduced. More particularly, the
first five chapters are about what
might  be  called  pre-history.  By
about 1880 (after Clerk Maxwell)
the general concept of a spectrum
of  electromagnetic  radiation  was
familiar  to  physicists.  The  Sun
emitted light; did it emit Hertzian
waves as well? Chapter 2 covers
these now largely forgotten
attempts.  Chapters  3  and  4  are
detailed accounts of the early
observations  of  Karl  Jansky  and
Grote  Reber  in  the  years  before
WWII.  Chapter  5  is  a  valuable
account of the secret development
of radar in the 1930’s through the
war. The acronym ‘RADAR’
(Radio detection and Ranging)
had  been  introduced  in  America
in 1940; the British had preferred
RDF  (Radio  Direction  Finding)
as  less  revealing;  the  technique
was already widely known. Also
here  is  the  British  discovery  of
strong  radio  emission  from  the
Sun  during  the  great  solar  storm
of  1942  February  27-28,  which
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again remained a secret until the
end of the war.

At the  outset  of the  war  the
secret  of  radar  was  shared  with
the colonies, and it was in
Australia and the UK that the first
radio astronomy groups grew rap-
idly. Sullivan has preferred an
episodic rather than a chronologi-
cal treatment, discussing the work
of  each  group  separately.  To  a
large  extent  it  was  separate;  the
groups did not communicate
freely. The  minutiae  of  the  tech-
nology  of  radio  engineering  are
rather  daunting  and  the  general
reader  will  prefer  to  skip  occa-
sional sections (with the consola-
tion that quite a number of scien-
tists will do the same).

The accuracy of the text is with-
out question. I looked particularly
at chapter 14 (on the optical iden-
tification of radio sources) in
which I was personally involved;
it is not only correct, but remind-
ed me of some details that I had
forgotten.*

Beyond the minutiae, the author

introduces  more  general  topics.
He  writes  about  individuals  and
personalities and their interac-
tions, discussing for example
whether the secrecy of the several
groups  stemmed  from  the  rigor-
ous  security  of  the  radar  opera-
tions, or whether they realised
that radio astronomy was going to
be  Big  Science  and  expensive,
and that there would be competi-
tion for funding.

He  also  discusses,  in Appendix
B,  the  validity  of  the  oral  inter-
views, which are used extensively
throughout the book. This he
prefaces, provocatively, with a
quotation from Mark Twain:
‘When I was younger  I could
remember anything, whether it
happened or not, but I am getting
old  and  soon  I  shall  remember
only the latter.’

Such observations, of personali-
ties, of interactions, and of histo-
riography, are not occasional
asides; they run through the book
as a second stream and add great-
ly to the engaging style and conti-

nuity.
In sum, this is an important,

scholarly and readable book; and
a model of how best to write the
history  of  science.  Warmly  rec-
ommended.

David Dewhirst

* I may be permitted to note here
that in the narrative report of the
talk given by Sir Francis Graham
Smith at the SHA meeting in
April 2009 (Bulletin no. 19,
Autumn 2009, pp8-10) there is a
confusion  of  dates  and  places.  I
was in Cambridge in 1951, when
he gave me the accurate positions
of Cass A and Cygnus A. As soon
as the sky permitted I took photo-
graphs  with  the  ancient  36-inch
reflector  of  the  Observatory.  In
1957-58  I  took  the  radio  cata-
logue 3C to Pasadena to compare
positions with the original plates
of the Palomar Sky Survey (dates
outside the ambit of this book).

[This  book  is  available  for  loan
from the SHA Library – Ed.]

Brück,  Mary, Women  in  Early
British and Irish Astronomy: Stars
and Satellites. Hardback,
Springer /  Royal  Astronomical
Society, London, 2009, ISBN
978-90-481-2472-5, £90.00,
pp277 + xviii.
Mary Brück  was the charming
wife of Hermann Brück, for many
years Astronomer Royal for
Scotland. Hermann retired in
1975, and Mary, who lectured in
astronomy at Edinburgh, retired in
1987. In retirement  the couple
devoted  themselves  to  history  of
astronomy, and in 1988 they pub-
lished a biography of one of
Hermann’s predecessors: The
Peripatetic Astronomer: The Life
of Charles Piazzi Smyth.

Mary continued  her historical
researches after she was widowed
in  2000,  and  two  years  later  she

published  Agnes  Clerke  and  the
Rise of Astrophysics. More recent-
ly  she  told  in  e-mails  of  a  major
work in preparation  on female
astronomers  of  the  British  Isles,
and this is the book under review.
Sadly, she died at the end of 2008,
before the work was in print.

I was happy to have read at her
request the draft of the chapter on
Caroline Herschel, and I supposed
that each chapter would be devot-
ed to a single woman astronomer.
Such a facile organisation is very
far from being the case, and here-
in  lies  the  richness  of  the  work.
The ‘stars’ – or, more usually, the
‘satellites’ –  are  embedded  in  a
rich narrative of the place of
women in astronomy in the region
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and period in question. There is a
wealth of detail – on the education
allowed  to  Mary’s  heroines,  the
social  restrictions  they  endured,
the modest publications they were
allowed  (often  under  their  hus-
bands’ names),  the  obstacles  to
their membership of societies and
to  recognition  in  general,  and  so
on – and this detail illuminates the
whole period.  An example: in
1906  a woman,  Hertha  Ayrton,
was proposed for the Hughes
Medal  of  the  Royal  Society,  of
which  the  aged William  Huggins
was  President.  Huggins  intended
to vote against, but on the day of
the  vote  his  wife  Margaret  ruled
that William was too ill to attend,
and Miss Ayrton was successful.

Mary  was  no  strident  feminist,
and the moderation of her
approach will win over the most-
unreconstructed of males. I wish I
had thought to draw her attention
to patronising remarks that
William Herschel put at the front
of his sister’s splendid volume of

corrections and additions to
Flamsteed’s British Catalogue,
which the Royal Society was
happy to publish at its own
expense – remarks that sum up the
environment in which Mary’s
women had to work:

‘And I may add, that by inspect-
ing the work as it proceeded, and
looking over all cases which
seemed  to  require  more  of  the
habits  of  an  astronomer  than  she
has been in the way of acquiring, I
have  endeavoured,  as  much  as  I
could, to prevent errors from find-
ing their way into the work.’

Mary’s seventeen chapters of
course  feature  the  women  who
made  the  major  contributions  to
astronomy in the period: Caroline
Herschel, Mary Somerville, Agnes
Clerke, Margaret Huggins, Cecilia
Payne-Gaposhkin. But many
minor figures play their part,
among them Margaret Flamsteed,
who  as  a  widow  saw  the  British
Catalogue and the associated
Atlas through the press; Mary,

Countess of Rosse, whose wealth
financed  the  observatory  at  Birr
Castle;  Jessie  Piazzi  Smyth,  who
accompanied  her  husband  to  test
possible observatory sites at high
altitude on Tenerife; Elizabeth
Brown (see p63), who travelled to
Russia to observe the total eclipse
of  1887;  the  ‘lady  computers’ at
the Royal Observatory; and many
others.  Mary  Brück  will  long  be
remembered for this admirable
and illuminating book.

The  same,  alas,  cannot  be  said
for the publishers, for the checking
of facts and the proof-reading are
execrable. Galileo’s telescopic
observations are placed in the six-
teenth century (p1); the discovery
of Uranus is dated to 1783 (p10),
1780 (p17), 1781 (p29); Caroline
Herschel visited Greenwich in
1899 (p120); Benjamin Martin
published  a  book  in  1860  (p11);
‘Scutum’ appears as ‘Scγutum’
(p118); ‘Charles’ is printed as ‘C.
Harles’ (p182); and so on.

Michael Hoskin

Books noticed
Madeline Cox

This  column  lists  some  recently
published  books  which  might  be
of  interest.  Listing  here  does  not
preclude  a  review  at  a  later  date,
nor does it necessarily mean
endorsement.  Please  note  prices
may vary according to suppliers.

Aubin,  D,  Bigg,  C,  Sibum  and
H.O, (eds), The Heavens on
Earth: Observatories and
Astronomy in Nineteenth Century
Science  and  Culture,  Duke  Univ.
Press,  2010,  (Science  &  Cultural
Theory), paperback, pp400, ISBN
978-0822346401, £18.99.

Bartusiak, M, The Day We Found
the Universe, Vintage Books,
2010, paperback, pp368, ISBN
978-0307276605, £11.75.

Mitchell, O.M, The Astronomy of
the Bible, Forgotten Books, 2010,
(Classic Reprint), paperback,
pp328, ISBN 978-1440079160,
£8.27 (modern reprint of an 1863
original).

Perryman, M, The Making of
History’s Greatest Star Map,

Springer-Verlag, 2010,
(Astronomers’ Universe), hard-
cover, pp27, ISBN 978-
3642116018, £24.99.

Poole,  R, Earthrise: How  Man
First  Saw  the  Earth,  Yale  Univ.
Press,  2010, paperback.  pp236,
ISBN 978- 0300164039, £9.65.

Sheehan,W, A  Passion for the
Planets; Envisioning Other
Worlds,  from  the  Pleistocene  to
the Age of the Telescope,
Springer-Verlag, 2010, paperback,
pp194, ISBN 978-1441959706,
£31.99.

Weiler, E, Hubble: A  Journey
Through  Space  and  Time,  Harry
N. Abrams  Inc,  2010,  hardcover,
pp144, ISBN 978-0810989979,
£19.99.
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Also noticed
Clive Davenhall

Listing here constitutes neither  a
review nor a recommendation, nor
does it preclude  future review.
Information is given in good faith
but cannot be guaranteed.

Biography of Le Verrier
Lequeux, James, Le Verrier,
savant magnifique et détesté.
Paperback,  EDP sciences,  Paris,
2009,  ISBN:  978-2-7598-0422-1,
€32.00, pp401 (in French).

Urbain  Le  Verrier  (1811-77)  is
most  famous  for  predicting  the
position of Neptune from its per-
turbation of the orbit of Uranus. It
was subsequently discovered close
to his predicted position by Galle
and d’Arrest in Berlin on the
evening of 23 September 1846. On
this side of the Channel the story is
usually  twinned  with  the  unsuc-
cessful attempts to find the planet
from Cambridge.  However,  the
discovery of Neptune was just one,
albeit important, episode in a long
and distinguished career. Le
Verrier was an accomplished

mathematician  who  made  impor-
tant contributions to understanding
the  dynamics  of  the  solar  system
and a long-standing and effective,
if autocratic, Director of the Paris
Observatory.  James  Lequeux  has
written a detailed, comprehensive
and balanced biography. An
English translation would be most
welcome.

The history of astrology
Campion,  Nicholas,  A  History  of
Western Astrology Volume I: The
Ancient  and Classical Worlds.
Paperback,  Continuum,  London,
2009, ISBN: 978-1441127372,
£18.99, pp388.
Campion,  Nicholas,  A  History  of
Western Astrology Volume II: The
Medieval  and Modern Worlds.
Paperback,  Continuum,  London,
2009, ISBN: 978-1441181299,
£18.99, pp392.

For most of its long history astron-
omy  has  been  entwined  with  its
irrational sibling astrology and
despite not having any factual
basis astrology continues to enjoy
a wide popular appeal. SHA mem-
ber  Nicholas  Campion  has  pro-
duced a wide-ranging and detailed
history  of  astrology  in  the  West
from its beginnings in ancient
Mesopotamia  to  the  present.  His
emphasis is on the role of astrolo-
gy in culture rather than the details
of astrological principles and prac-
tice.

More than meets the eye
Ings,  Simon,  The  Eye:  a  Natural

History.  Paperback,  Bloomsbury,
London, 2008, ISBN: 978-
0747592860, £8.99, pp322.

Before the invention of the
telescope  astronomical  observa-
tions  were  necessarily  made  with
the  unaided  eye.  Even  after  its
introduction  it  served  to  enhance
direct vision until the introduction
of photography into astronomy in
the later nineteenth century and the
subsequent  development  of  other
automatic detectors. Ings has pro-
duced a wide-ranging study of the
eye, describing how it works, how
it  evolved  (which  has  happened
independently  several  times)  and
the history of attempts to study it.
His book is a fascinating introduc-
tion to a subject which cannot help
but be of some interest to histori-
ans of astronomy.

Ghosts of Christmases Past
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James,  Frank,  Christmas  at the
Royal Institution. Paperback,
World  Scientific,  Singapore  and
London,  2007,  ISBN:  978-981-
277-109-4, £36.00, pp400.
The  Royal  Institution  was  in  the
news recently: a troubled organisa-
tion facing  uncertain  times.  Its
Christmas  lectures  for children,
however,  are  a  long-standing  and
well-loved tradition. The talks
have been given every year since
1825,  apart  from  a  break  during
World War II, and televised since
1966, reaching an audience of mil-
lions.  James  has  compiled  a  vol-
ume  comprising  eleven  lectures
dating from the 1860s to the
1990s. Stars by Sir Robert Ball is
the only  astronomical  contribu-
tion.  The  other  chapters  cover  a
wide  range  of  subjects  by  distin-
guished  presenters,  including  two
by Michael  Faraday,  and seem
likely to also be of some interest. 

The Greenwich Clock on
disk
BBC  Radiophonic  Workshop  A
Retrospective.  CD,  BBC  Music,
London, 2008, 2 disks, £14.99.
A retrospective disk of recordings
made  by  the  BBC  Radiophonic
Workshop might seem an unlikely
item to mention in the SHA
Bulletin.  However,  this  collection
contains  a  curiosity  which  might

be  of  interest  to  some  members.
Actually it contains numerous
curiosities, the production of
which  was  rather  the  joy  of  the
Radiophonic Workshop. However,
the  one  in  question  is  Greenwich
Chorus (track 60 on disk 1), which
features  the  ticking  of  the  Royal
Observatory Greenwich clock.
This piece is by Peter Howell and
was  composed  for  The  Body  in
Question (1978). It lasts 2 min. 19
sec. And  the  answer  to  the  other
question  you  are  probably  asking
is yes: the collection does include
the Dr Who theme tune, in its orig-
inal form.

Don’t get carried away
Barbieri,  Suzanne,  From Indian
Head  to  Ashland.  Burning  Shed,
Norwich, MP3 (£6.00), FLAC
(£9.00). Only available as a down-

load from URL: http://www.burn-
ingshed.com/store/electronica/mul
tiproduct/114/1622/
The Bulletin occasionally men-
tions  unusual,  not  to  say  wacky,
items  with  historical  connections
to the uncharted hinterland beyond
the borders of astronomy and relat-
ed sciences. The album From
Indian  Head  to  Ashland,  a  solo
project by musician Suzanne
Barbieri, certainly fits into that cat-
egory. In September 1961 Barney
and Betty Hill became the subjects
of  an  early  ‘abduction  by  UFOs’
story following an interrupted
journey, part of which they could
not remember,  from  Canada  to
their  home  in  New  Hampshire.
The vocals on each track of
Suzanne Barbieri’s album are
taken from recordings that the
Hills made recalling their ‘abduc-
tion’ while under hypnosis (a prac-
tice  at  best  dubious  and  of  ques-
tionable  veracity)  and set to a
background  of synthesisers  and
other effects. The recordings have
a poetic feel and the tracks achieve
an evocative, other-worldly effect. 

The album is only available as a
download  from  the  above  URL.
(For  a  longer  discussion  of  the
making  of  the  album  see  David
Barrett’s article in Fortean Times,
no. 262, May 2010, pp48-50).

Sir Robert Ball delivers one of
the 1900 series of Christmas

lectures at the Royal Institution.
Ball proved a popular speaker

and delivered a total of five
series of Christmas lectures:
1881, 87, 92, 98 and 1900.

(Image courtesy New Scientist
and the Royal Institution.)
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More On-line Resources from
Google
It is now possible to search news-
paper archives via Google (main-
ly  US, Canadian,  Australia  and
New Zealand ones, but also some
from  the  UK),  with  more  being
added all the time. See:
http://news.google.co.uk/archives
earch.  There  is  also  a  time-line
feature  that  allows  you  to  refine
searches  to  a  particular  period  in
the past. This feature includes
books  and  other  media  besides
newspapers.  Try  ‘eclipse’ and  an
early time-line, for example ‘500
BC-1000 BC’ or ‘new planet’ and
timeline  ‘1845’ (which  brings  up
100 references).  You  would  be
hard pressed to find these results
on a normal Google search.

What exactly is the News
Archive Search?
Google news archive search pro-
vides  an  easy  way  to  search  and
explore historical archives. Users
can  search  for  events,  people  or
ideas and see how they have been

described over time. In addition to
searching  for  the  most  relevant
articles  for  their  query,  users  can
also  see  a  historical  overview  of
the  results  by  browsing  an  auto-
matically generated timeline.

Search results include content
from a number of sources, includ-
ing both partner content digitised
by Google  through  their News
Archive Partner Program and on-
line  archival  materials  that  they
have acquired by conventional
Web-crawling. Search results can
include content that is freely
accessible as well as content that
requires a fee. Articles related to a

single  story  within  a  given  time
period are grouped  together  to
allow users to see a broad perspec-
tive on the topics they are search-
ing. 

Popular Science Archive On-
line
Popular Science magazine in the
US has put its entire archive
online  with  the  help  of  Google
Books, bringing 137 years of
Popular  Science to  your  finger-
tips. An absolute wealth of infor-
mation  about  astronomy  in the
late nineteenth and early twentieth
centuries, plus more recent events
in the space race. See:
http://www.popsci.com/archives

[These archives are wonderful
resources  for  exploring  how  the
late  nineteenth  and  early  twenti-
eth  century  discoveries  and  con-
troversies concerning Mars, as
discussed during the meeting
Mars  Before  the  Space Age (see
p29), were reported in contempo-
rary  newspapers  and  periodicals
– Ed.]

Left: A screen-shot showing the
results of a search made using

the Google news archive search
facility.

The entire archive of the long-established American magazine 
Popular Science is now available on-line.
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THE photograph above shows
the Old Observatory in

Wellington Row, Whitehaven
Cumbria. It was built in 1849 by
John Fletcher Miller (1816-56) a
prominent local amateur
astronomer, meteorologist and
scientist. The observatory had a
distinctive  conical  rotating  roof
and contained a 9½-inch Cooke
refractor  equipped  with  a  wire
micrometer.  Miller  largely  used
this  instrument  for  double  star
work, reporting his results in
three papers in the RAS Monthly
Notices and also in the
Astronomische Nachrichten.

Though Miller did important
work on double stars he is better
remembered  as  a  meteorologist
(in keeping with the topic of the
Astronomers and Meteorologists
meeting reported on p14). He
was the son of a  Whitehaven
Quaker family and started keep-
ing meteorological records in
1821, at the age of fifteen, using
instruments  in  the  back  garden
of  the  family  home.  He  contin-
ued  these  measurements  for  the
rest of his life and reported them
in annual contributions to the
Edinburgh Philosophical
Journal. In 1837 he undertook a

trip  to  Australia  for  the  benefit
of his health and made meteoro-
logical measurements through-
out the voyage. In 1844 he
established a network of rain
gauges  in  the  Lake  District  and
in 1846 extended it to a range of
altitudes. The following year he
was awarded a grant by the
Royal Society to further his
work.

Before  he  left  for Australia  in
1837 he joined the
Meteorological  Society  and  his
measurements on the voyage
were made for them. He was
elected  a  Fellow  of  the  RAS  in

Observatory Scrapbook: 
The Whitehaven Observatory
Clive Davenhall

John Fletcher Miller’s observatory in Wellington Row, Whitehaven.
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1849, the year that he set up his
observatory, and in 1850 he was
elected  a  Fellow  of  the  Royal
Society, principally for his mete-
orological work.

In addition to meteorology and
astronomy Miller had a range of
other scientific interests and reg-
ularly  gave  public  lectures.  He

had  suffered  pain  since  he  was
sixteen  and,  perhaps  in  conse-
quence, had an interest in medi-
cine.  In  1855  he  entered  Guy’s
hospital  in  London  intending  to
train  as  a  doctor.  Sadly  he  did
not live to complete his studies:
after  a  short  illness  he  died  the
following year, aged forty.

Further reading

A short article about John Miller,
on which this Observatory
Scrapbook is  largely  based,  is
available on-line at:
http://www.whitehavenandwest-
ernlakeland.co.uk/people/john-
fletchermiller.htm

Contributing Observatory Scrapbook Entries

We encourage you to contribute entries for the Observatory Scrapbook series. The guidelines are sim-
ple. There should be at least one illustration of some historical observatory accompanied by a brief
description. In this context ‘historical’ means ‘in existence before 1945.’ Typically the description will
be only a few hundred words long, though more extensive pieces are acceptable.

Pictures that are themselves pre-1945 are preferred, though modern ones are acceptable, particular-
ly as supplementary illustrations. Photographs, paintings, engravings, drawings etc. are all acceptable.
Less-familiar observatories in the UK and the Irish Republic are preferred, in the spirit of the Survey,
though major and overseas institutions are also welcome. You should send contributions to the edito-
rial address on the back page. We hope to hear from you.

The family
home where
John Miller

lived at the 7,
High Street,
Whitehaven.
Miller made

meteorological
measurements
using instru-
ments in the
back garden.

A plaque com-
memorating

Miller can be
seen to the
right of the
doorway.
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Purchases
The  following  items  have  been
purchased since the last Bulletin:
King, D, Geared to the Stars; the
Evolution of Planetariums,
Orreries and Astronomical Clocks
(1978); SHA, SHA Autumn
Conference 2008 (Audio CD,
2008); SHA, SHA AGM  and
Spring  Conference  2008 (Audio
CD, 2008); Gregory, D, Elements
of Physical and Geometrical
Astronomy (reprint);  Hearnshaw,
J.B,  Astronomical  Spectrographs
and their History (2009);
Sullivan,  W.T,  Cosmic  Noise:  A
History of Early Radio Astronomy
(2009);  Smith,  C,  The  Stars  of
Robert Burns (2008); BAA,
Developments in Amateur
Astronomy Past, Present and
Future;  with  Sir  Patrick  Moore,
FRS (DVD, 2010); Staubermann,
K, Astronomers at Work: A Study
of the Replicability of Nineteenth
Century Astronomical Practice
(2007)  and Wilach,  R,  The  Long
Route  To  The  Invention  Of  The

Telescope (2008).  In
addition  a collection
of  eighteen  items  has
been  purchased  from
Dr Michael Hoskin.

Donations
The following  individuals  have
kindly made donations. Peter
Hingley donated Michael D.
Lemonick, The  Georgian Star:
How William and Caroline
Herschel Revolutionized our
Understanding of the Cosmos
(Great  Discoveries  Series,  2009)
and Nicholas Campion, A History
of  Western  Astrology (two  vol-
umes, 2009). A copy of George A.
Wilkins, A Personal History of the
Royal  Greenwich  Observatory  at
Herstmonceux  Castle  1948-1990
(2009) was donated by the author.
Finally,  we  received  an  anony-
mous  donation  of  Mary  Brück,
Women in Early British and Irish
Astronomy (2009). 

A run  of  the  journal  ISIS,  63-
100,  1972-2009,  has  been  kindly
donated by William Brock,
Emeritus Professor of the History
of Science, University of
Leicester. Several books were also
donated by Dr Michael Hoskin.

Our  thanks,  as  usual,  to  all  our
donors for their generosity.

Midlands members meeting at
the BMI
A group of SHA members living in
the Midlands met on the afternoon
of 8 May 2010 at the Birmingham
&  Midland  Institute,  home  of  the
Sir  Robert  Ball  Library  and  the
long-established venue for the
Society’s Autumn Conferences.
The purpose of the meeting was to
encourage use of the Library and,
for the first time, to provide a local
focus  for  the  Society  in  central
England.

The members attending discussed
the  work  of  the  Society,  future
plans for the BAA Historical
Section, their own projects and – of
course  –  books,  which  they  were
able to both borrow and refer to at
leisure. Though deliberately limited
in size and scope, the meeting was
a  great  success  and  will  act  as  a
pilot  for  future  quarterly  meetings
in the Midlands.

Other BMI news
We have recently purchased a
Canon colour printer/scanner/ copi-
er for use with the Apple Macintosh
computer  at  the  Sir  Robert  Ball
Library  at  the  BMI,  which  will
extend our capability to reproduce
items  for  members’ research  and
also facilitate administration.

Library
News

Madeline Cox and Stuart Williams

By kind invitation SHA members
may  use  the  RAS  Library.  The
opening  hours  are  10:00  am  –
5:00 pm, Monday to Friday. The
address of the RAS is Burlington

House, Piccadilly,
London, W1J 0BQ.
Contact Peter Hingley
(020-7734 4582, ext. 215;
mobile: 07757 133891 or
pdh@ras.org.uk).

On-line catalogue:
http://ras.heritage4.com

Saturday opening
The  Library  opens  on  the  first
Saturday  of  each  Month,  Bank
Holidays excepted. For the

remainder  of  2010  the  Library
will be open 10:00 am to 5:00 pm
on the following Saturdays: 4
September, 2 October, 6
November  and 4 December.
There  will  only  be  one  member
of staff on duty so it will be nec-
essary to ring the bell and wait to
be admitted;  if the delay is
excessive please telephone
(details  above). You  are  advised
to confirm out-of-hours openings
with  the  Librarian  before  under-
taking a lengthy journey.

RAS 
Library
News
Peter Hingley
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Other libraries

ROE Library
By kind invitation SHA members
may use the ROE (Royal
Observatory  Edinburgh)  Library.

The  Library  is  usually  open  dur-
ing office hours, Monday to
Friday.  However,  visitors  should
contact  the  Librarian  beforehand
to arrange  a suitable  time and
bring their SHA membership card
for  identification.  Contact  Karen

Moran (0131-668-8395 or
ksm@roe.ac.uk).

On-line catalogue:
http://www.roe.ac.uk/roe/library/i
ndex.html  and  follow  the  links:
‘Search the Main Library
Catalogue’ and ‘ROE Catalogue’. 

SHA News
Compiled by Clive Davenhall

Recent meetings
and events
The Society’s first meeting of the
year, a return visit to the historic
Chetham’s Library in central
Manchester, was held on 20
February.  The  meeting  was  very
successful, with a variety of inter-
esting  talks  and numerous  rare
astronomical items from the
Library’s historic collection on
display.

Two  further  events  have  been
held over the summer. Firstly, and
replacing the Summer

Conference,  was  the  first  SHA
summer outing, a return to Oxford
for a visit to the Radcliffe
Observatory  and  the  Museum  of
the History of Science on
Saturday 3 July 2010. 

The Radcliffe Observatory,
working  in  1793  and  completed
by 1794 is Oxford’s finest
Georgian building and was one of
the  four  leading  observatories  in
Europe until about 1830. Its
superb instruments were the final
masterpieces  of  John  Bird,  and
several  of  them  are  in  Oxford’s
Museum of the History of Science

(MHS).  The  Observatory  is  now
part of Green Templeton College
(GTC). The SHA visit was kindly
hosted by Professor Jeff Burley of
GTC,  who  for  years  has  played
the  leading  role  in  restoring  the
Observatory  tower  and  in  plan-
ning the next stage of the restora-
tion. He explained the architecture
of  the  remarkable  and  beautiful
buildings.  In the afternoon  the
SHA’s Honorary President Dr
Allan Chapman added his account
of the Observatory’s astronomical
work,  explaining  the  instruments
at the MHS.

The second event was the sum-
mer  picnic,  which  was  held  this
year at Stonyhurst College,
Lancashire  on  Saturday  17  July
2010. Stonyhurst College is a
Jesuit school, founded in 1593 and
with a long astronomical tradition.
The  noted  Jesuit  astronomer  Fr
Angelo Secchi did important work
on  the  colour  of  stars  here  circa
1848-49 which ultimately lead to
the modern understanding of
spectral  classification.  For  nearly
a century, from the mid-nineteenth
century  onwards,  Stonyhurst  was
an important contributor to meteo-
rological,  geomagnetic  and  solar
research  in  the  UK.  Its  Directors
lead  British  expeditions  all  over
the  world  to  view  solar  eclipses

Members of the audience prepare to listen to the talks at the meeting
held at Chetham’s Library, Manchester on 20 February.
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and  the  transit  of Venus.  For  the
modern solar observer, Stonyhurst
is perhaps  best known for the
Stonyhurst discs used here
between circa 1881 and circa
1938  to  estimate  the  position  of
sunspots on the solar surface.

Our guide was Dr Fintan
O’Reilly, lecturer and Director of
Stonyhurst  College Astronomical
Society,  who  offered  a  valuable
insight into various aspects of
Stonyhurst’s  astronomical  history
and  described  the  architecturally
classical observatory, built in
1838,  in  the  formal,  landscaped
gardens of the college.

Reports of these events will
appear  in  a  future  issue  of  the
Bulletin.  In  the  meantime  it  only
remains  to  thank  all  the  meeting
organisers  and  our  various  hosts
for their generous hospitality and
for  kindly  sharing  their  time  and
expertise.

Autumn Conference
The SHA Autumn Conference and
AGM will be held on Saturday 30
October. As  usual  the  venue  will
be  the  Birmingham  &  Midlands
Institute  in  central  Birmingham.
In a change to previous years the
meeting will include the AGM. A
flyer  for  the  meeting  is  included
with this Bulletin. The programme
is as follows:
9:30: Registration
10:00 Welcome to the BMI, 

Gilbert Satterthwaite
10:15 Heavens Above Through 

Victorian Eyes: based on 
the work of Revd T.W. 

Webb, Paul Haley
11:00 John Phillips’s 

Astronomy at Oxford 
1862-7: a pioneer of 
comparative planetology,
Roger Hutchins

12:00 Lunch break
13:20 Welcome back, Gilbert 

Satterthwaite
13:30 2010 Annual General 

Meeting
14:45 Rediscovering 

Schiaparelli’s Canals, 
John Dee

15:30 Afternoon refreshments
16:00 H.P. Lovecraft: the Terror 

out of Space, Stuart 
Williams

17:00 Concluding remarks
17:05 Close

Tickets  are  £10.00  each  and  can
be  obtained  from  the  Secretary,

Kevin Kilburn (contact details on
the back page). Cheques should be
made payable to ‘The Society for
the History of Astronomy.’
Booking in advance is greatly
appreciated.

Tea,  coffee  and  biscuits  will  be
provided during the afternoon
break. However, you should make
your own arrangements for
refreshments prior to the meeting
and for lunch. The BMI has a cafe
and there are numerous cafes and
restaurants close by.

The  address  of  the  BMI  is  9,
Margaret Street, Birmingham, B3
3BS. See http://www.bmi. org.uk.

The Radcliffe Observatory, Oxford, on the occasion of the Society’s
visit on Saturday 3 July (photograph courtesy of Stuart Williams).
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Forthcoming Meetings and Events
Clive Davenhall

The following meetings and
events are arranged for the
remainder of 2010. Unless noted
otherwise,  booking  is  necessary
for  meetings  but  not  for  exhibi-
tions. Except where noted the
events are organised by the SHA.
The  details  of  non-SHA events
are checked as far as possible but
cannot  be  guaranteed.  Items  for
inclusion in this list in future
issues  of  the  Bulletin  are  wel-

come. They should be sent to the
editorial  address  inside  the  back
page.

Mon. 25 to Fri. 29 Oct. INSAP
VII at the Royal Literary and
Scientific Institute, Bath. See:
http://www.insapvii.org/index.ht
ml (non-SHA event).

Sat. 30 Oct. SHA Autumn
Conference and AGM at the

Birmingham and Midlands
Institute, Birmingham (see
above).

Sat. 27 Nov. BAA Historical
Section  Meeting at  The  Institute
of Astronomy,  Madingley  Road,
Cambridge on the theme of
‘Twentieth  Century Astronomy’.
10:30 am to 6:00 pm. For details
see:  http://www.britastro.org/his-
tory (non-SHA event).

SHA Council
Meeting in July
A Council  meeting  was  success-
fully  held  on  Saturday  31  July
2010 at the Birmingham and
Midland Institute. Dr Roger

Hutchins  was  welcomed  to  the
meeting as a new Councillor. The
principal item discussed was The
Antiquarian Astronomer. Progress
was made in putting arrangements
in place for the completing the lat-
est issue, and details will be

announced shortly (see below).
The  next  Council  meeting  will

be held at 1:00pm on Saturday 9
October  2010  at  the  premises  of
the RAS, Burlington House,
Piccadilly, London. Council meet-
ings  are  not  open  due  to  lack  of
space, but any member may
attend by prior arrangement with
the Secretary.

The Antiquarian
Astronomer
We regret that there are continuing
delays  in  the  production  of  the
next issue of the Society’s Journal,
The Antiquarian Astronomer. The
Editor, Dr Reg Withey, is in very
poor  health  and  currently  unable
to  work  on  the  journal.  Council
are investigating ways of expedit-
ing the production of the  AA
while he is incapacitated. The
papers submitted for the next
issue have been recovered and are
being readied for publication. We
plan  to  announce  further  details
shortly. In the meantime we wish
Dr Withey well, and thank you for
your  understanding  and  forbear-
ance.

Members enjoy the picnic outside the Stonyhurst Observatory on
Saturday 17 July. The Observatory dates from 1838 and, in addi-
tion to astronomical observations, recorded meteorological and

geomagnetic measurements. The building is no longer used as an
observatory and now serves as a tea room (photograph courtesy

of Stuart Williams).
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SHA Council and Officers
Hon President

Dr Allan Chapman

Hon Vice Presidents:
Dr Michael Hoskin
Sir Patrick Moore CBE FRS

Chairman
Gilbert Satterthwaite FRAS chair@shastro.org.uk

Secretary
Kevin Kilburn FRAS secretary@shastro.org.uk
158 Low Leighton Road, New Mills, High Peak,
Derbyshire, SK22 4JF

Treasurer, Research Librarian and SHA e-News Editor
Stuart Williams research.librarian@shastro.org.uk
26 Matlock Road, Bloxwich, Walsall, WS3 3QD.

Membership Secretary
Peter Hingley pdh@ras.org.uk
The Librarian, Royal Astronomical Society, 
Burlington House, Piccadilly, London, W1J 0BQ

Council Members
Jerry Grover FRAS jerryg@globalnet.co.uk
Martin Lunn MBE martinlunnmbe@aol.com
Dr Roger Hutchins rogerhutchins46@googlemail.com

Executive Editor, The Antiquarian Astronomer
Kevin Johnson* theaa@shastro.org.uk

Editor, SHA Bulletin (for all correspondence)
Clive Davenhall newsletter@shastro.org.uk
30 Millar Crescent, Morningside, Edinburgh, EH10 5HH

Layout Editor, SHA Bulletin
Peter Grego FRAS ptgrego@yahoo.co.uk

Head Librarian
Madeline Cox FRAS* library@shastro.org.uk

Archivist
Mark Hurn FRAS* archive@shastro.org.uk

Survey Co-ordinator
Roger Jones* roger.jones@shastro.org.uk

Web site Manager
David Henderson webmaster@shastro.org.uk

General communications to the Society should be directed to the Secretary in
the first instance.

SHA Web site: http://www.shastro.org.uk
* - also a Council Member

Subscription
reminder

If  you  have  already  renewed
your subscription to the SHA,
please ignore his note and
thank you for your prompt
support. However, if you have
not renewed, you are remind-
ed  that  annual  subscriptions
were  due  on  1  January  2010
and your membership is
deemed to have lapsed by
March 2010 in accordance
with the Society’s constitu-
tion.  A subscription  renewal
form  was  circulated  with  the
previous issue of the Bulletin.

The deadline for the next
edition of the

SHA Bulletin is
Saturday, 9 October

2010

Editorial Team
Clive Davenhall (Editor),
Peter Grego (Layout Editor),
Madeline Cox (Assistant
Editor and Reviews Editor)
and Stuart Williams
(Obituaries Editor).



A Last Glance at the Old Mars

FINALLY, to close this issue, a last glance at the old Mars that was discussed in the report of the RAS
Discussion Meeting Mars Before the Space Age (p29) and the article Postcards from a Lost Planet

(p52). The dramatic painting above shows a winged lander, somewhat after the fashion of the gliders that
featured in von Braun’s ‘Mars Project’ of 1953 docked, somewhat precariously, with a base on one of the
Martian moons. A polar cap, dark markings and canals are all visible on the Martian disk. The painting is
by James Rattigan and featured as the front cover of Nebula, issue 16 (March 1956). Nebula was a science
fiction magazine edited, and mostly published, from Glasgow by Peter Hamilton for its entire run from
1952-59. It is celebrated for its innovative stories and is also notable as the first professional science fic-
tion magazine published in Scotland.
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