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Sun eclipsed while Europe burns

The total solar eclipse of August 1914 took place against the backdrop of the start of World War I. This lurid diagram from
the British illustrated weekly newspaper The Graphic shows Europe in flames with the shadow of totality sweeping across
Scandinavia and eastern Europe. The picture was captioned ‘Two world-embracing shadows’, in reference to the war and the
eclipse. Several eclipse expeditions either turned back because of hostilities or were clouded out, but one from Stonyhurst College
in England was successful. Graham McLoughlin tells the story starting on page 50. (Collection of Graham McLoughlin)
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From the Editor

In the 19th century the port of Liverpool, seen on our front cover, was the second-busiest port in Britain. Ships
including Samuel Cunard’s transatlantic steamers left from Liverpool’s docks for destinations around the world.
Remarkably, though, until nearly halfway through the 19th century there was no way for the navigators of these
ships to check their chronometers before putting to sea. Unlike London, with its Royal Observatory at Greenwich,
Liverpool had no means of ascertaining or distributing accurate local time. After more than two decades of debate
and planning, an observatory to fulfil such a function was opened in 1844 on the banks of the River Mersey. Here
ships’ chronometers were adjusted for a modest fee and a time ball was dropped at 1 p.m. GMT. John Hartnup, an
experienced observer, was appointed as the observatory’s director and soon built up an international reputation for
it which had far-reaching consequences for timekeeping and navigation in North America as well as Britain, as
Rich Schmidt and Paul Dearden explain in a two-part series beginning in this issue.
Also in this issue Marcus Hope reviews the correspondence between William Herschel and his contemporaries in Germany. Although lionized in his country of birth, Herschel had run-ins with various German astronomers over their conflicting observational results, and was not always right. Johann Schroeter was a particular
rival, building a series of large telescopes to match or even exceed those of Herschel. Schroeter’s curious claims to
have observed ranges of ultra-high mountains on Venus was a particular source of conflict with Herschel.
Two less well-known figures of British astronomy, Fiammetta Wilson, a pioneer meteor observer, and
William Richardson, founder of an early astronomical society in Halifax, are the subjects of investigations by Bill
Barton and David Sellers. Finally, Graham McLoughlin tells the story of a British solar eclipse expedition that took
place at the start of World War I. Refused entry to Russia they turned instead to Sweden, which proved just as well
because their intended observing site was clouded out while the substitute location enjoyed clear skies throughout.
Ian Ridpath

About the Society for the History of Astronomy

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

•
•

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

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

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

To implement these aims, the Society organizes regular meetings and publishes its twice-yearly SHA Bulletin and an
annual Journal, The Antiquarian Astronomer. These provide opportunities to publish research by members and others into
all aspects of the history of astronomy and related subjects. Because most members are amateur astronomers and
amateur historians, much of their research is likely to be outside the scope of professional journals.

Papers for The Antiquarian Astronomer should contain original research, new interpretation, insights of material in
the public domain, or bring to a wider audience material of limited availability or that is available only in dispersed locations. Papers offered to The Antiquarian Astronomer should not have been previously published and are subject to external
peer review. Back issues of The Antiquarian Astronomer appear on the SAO/NASA Astrophysics Data System (ADS) two
years after publication; to access them, go to http://adsabs.harvard.edu/bib_abs.html and type our official abbreviation,
antas, into the box marked Journal Name/Code.

The Society also publishes a Bulletin which usually appears twice per year. The scope of the Bulletin includes,
but is not necessarily limited to: news and developments in the history of astronomy, meeting reports, articles, obituaries,
book reviews, and members’ letters. Articles for the Bulletin can be on any aspect of the history of astronomy and are
usually up to 2000 words in length. They normally do not contain significant new research (such research should be published in The Antiquarian Astronomer) and are not peer reviewed. Contributions for the Observatory Scrapbook series are
particularly welcome; these items consist of a brief description (typically 500 words or fewer) and an illustration of some
historical observatory. It is prudent to discuss contributions for the Bulletin, particularly book reviews, with the Editor(s)
in advance to avoid duplication. Addresses can be found on the inside back cover of this Journal.

Timely information, particularly about forthcoming events, both SHA and other, is communicated to members
via the quarterly e-News, which most members will receive by email.
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The Liverpool Observatory at
Waterloo Dock
Part 1: Origins and controversy
Richard E. Schmidt
and Paul Dearden

The Liverpool Observatory was established in 1844 on the banks of the River
Mersey for the purpose of providing accurate time and weather to the public,
and rating of chronometers for the maritime community. Funding for the
Observatory as a public utility came solely from the Liverpool Town Council.
From its inception, the Observatory came under unrelenting criticism for its
scale and location on the Waterloo Dock. But under the direction of the
astronomer and chronometer expert John Hartnup the Liverpool Observatory
soon became synonymous with astronomical excellence. This esteem culminated
with the 1855 transatlantic chronometric expedition organized by William
Cranch Bond at the Harvard Observatory at Cambridge, Massachusetts. The
united efforts of Hartnup and Bond succeeded in establishing the geodetic
reference of longitude for the entire North American continent, a standard that
prevailed into the era of the transatlantic cable. In this two-part series we shall
follow the bumpy road to that triumph.
1. Liverpool on the Mersey

2. Early advocacy for a Liverpool Observatory

As early as 1822 a writer to the Liverpool Saturday’s
Advertiser advocated the addition of an observatory to
the planned new baths at St George’s pier: ‘The observatory would not cost much to the establishment, as a
principal will be necessary to conduct it, and many
scientific men might be found competent and willing to
undertake its general superintendence.’ 3
The Liverpool Royal Institution for the Promotion
of Literature, Science and the Arts was established in
1814 by a group of like-minded Liverpool merchants
and professional men, among them Thomas Stewart
Traill (1781–1862), a Scottish physician and scientist
who practised medicine in Liverpool. At their annual
meeting in 1824 February the members resolved unanimously, on Traill’s proposal, ‘that an astronomical
observatory be erected by this institution’.4 But eight
years later funds for that plan were still insufficient, and
the observatory never materialized.5 However, Traill
was to raise the matter again some years later, this time
with more success (see Section 3.1).

The city of Liverpool was given its royal charter by
King John of England in 1207.1 It was a small settlement that was destined to become one of the most
important ports in the British Empire (Figure 1). There
were several reasons for its rapid growth, particularly in
the 18th and 19th centuries. The city of Chester, which
had been the main deep-water port in north-west
England for many centuries, was no longer usable
because the River Dee had silted up, effectively shifting
the emphasis to Liverpool. Also, the persistent threats
from the French navy made ports on the south coast
less popular with seamen and traders, and drove them
farther north.
The ever-increasing networks of canals, coupled
with the development of the Liverpool and Manchester
railway in the 1830s, provided Liverpool with excellent
links for the transportation of goods and people. In the
year 1709, 708 vessels visited the port, but by 1800 this
had risen to 4,746. By 1851, this figure had increased
hugely, to 21,071.2
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Fig. 1: Liverpool and the River Mersey in 1859 with part of Birkenhead at left and the Liverpool docks in the foreground, drawn by the
Liverpool printmaker and publisher John Raphael Isaac (1809–70). The Liverpool Observatory is at A, by Waterloo Dock, while the domed
building at B is the Custom House that was originally considered as a site for the observatory. C is the Victoria Tower, a clock and bell tower
controlled by the Observatory. D is the Albert Dock, now a major tourist attraction. (Library of Congress Geography and Map Division)

In 1826 a writer under the pen-name Mercator
advocated for a local observatory in the Liverpool Mercury newspaper, citing the improved safety that properly
rated chronometers would bring to navigation:
I would further advise that a transit instrument,
and an astronomical clock be set up for the purpose, in some convenient part of the town, and
entirely unconnected with the chronometer dealers; for, however respectable this body of men may
be, and I think them highly so, yet it is but natural
they should evince a predilection for their own
instruments… Besides, is it not disgraceful, that
Liverpool, which is rapidly approximating to the
first port in the kingdom, should, in this respect,
fall short of several places of minor importance? 6
In 1830 May the Liverpool Mercury published a ‘Proposal
for a public establishment in Liverpool for exhibiting
telescopes and microscopes of very superior description’:
What we would propose is, that a excellent telescopes [sic], of very great magnifying powers,
should be procured by public or private subscription, and placed in the keeping of some individual… This telescopes [sic] should be stationed in
some convenient situation, and exhibited at a
moderate charge to the public, who would thus
have access to optical instruments superior to those
which an individual can afford to purchase. Few
people would grudge sixpence for a peep on a fine
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day through a telescope which magnified 400
times… Such a telescope would be a great acquisition to the town.7
In 1830 June the Liverpool Mercury published a follow-up
letter from Mercator suggesting that a more utilitarian
use for astronomical instruments should be considered,
particularly timekeeping for navigation.8 Along with
this letter the Mercury once again endorsed the establishment of an observatory for the regulation of chronometers: ‘We have frequently urged the necessity of an
observatory in Liverpool under the superintendence of
a person possessing competent ability to discharge the
important task of regulating ships’ chronometers.’
2.1. Letters to the Town Council
Between 1834 and 1838 several letters were sent to the
Mayor and Town Council of Liverpool requesting that
they consider the building of an astronomical observatory to service the port.9 At the quarterly meeting of the
Town Council of the Borough of Liverpool on 1836
May 4 a letter from a Lieutenant Jon. Jones RN was
read, advising the Council of the potential benefits of
the establishment of a nautical, rather than astronomical, observatory:
Of the various improvements now in progress or in
contemplation by the Corporation, there is not one
in my opinion of such importance to the foreign
commerce of the town as that of erecting an
Observatory for the rating of ships chronometers,
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particularly since the India trade has been thrown
open … why is there not one at Liverpool, the
second port in the British Empire?10
In his letter Jones stressed the importance of being able
to keep accurate time when at sea:
Should an erroneous rate of one second per day
only, be given with the chronometer, it would
amount after two months voyage to an error of fifteen miles, which is equal to a third of the distance
between the Irish and the Welsh coasts at the
entrance to the Channel… My experience for
more than a quarter of a century when in charge
of His Majesty's ships with chronometers under my
care makes me well aware of the anxiety which a
captain experiences when sent to sea with a
chronometer the rate of which he cannot calculate
upon with certainty.11
The letter was referred to the Improvement Committee, who met on May 11. The committee agreed with
Jones’s arguments, but nevertheless decided that the
subject should be postponed.12

Fig. 2: The New Custom House at Liverpool Docks, opened in
1839, was considered as a possible home for the Liverpool
Observatory. It was bomb-damaged during World War II and
finally demolished in 1948. From ‘Lancashire: its history, legends,
and manufactures’ by George N. Wright, 1843. (British Library)

2.2. The influence of William Lassell
Three months later, on 1836 August 3, a letter from
the Liverpool astronomer William Lassell (1799–1880),
one of the most accomplished astronomers and telescope builders of his time, was presented to the Town
Council. Lassell strongly advocated for an observatory,
both for navigational purposes and astronomical work,
writing:
It appears to me in this most extensive and increasing Sea-port, the ascertaining and publishing officially, true mean Liverpool Time, in such a manner
as to afford to Mariners and others the means of
determining with all attainable accuracy the errors
of chronometers and other time-pieces, would of
itself be an object of sufficient importance, and yet
would involve comparatively, only a very trivial
expense.13
He also proposed ‘that a large ball should be suspended
in some situation about the building, so conspicuous,
that it could be observed from the whole of the shipping in the port, and that precisely as the sun passed
the meridian, this ball should be dropped, whereby all
the captains of vessels would be enabled correctly to
regulate their chronometers’.14
Lassell estimated the cost of the instruments for the
Observatory at £168, and provided a breakdown of
costing for the Council: about £45 for a clock, £26 for
an 8-inch sextant with stand, £6 for an artificial horizon and glass roof, £84 for a 3½-ft transit instrument
on stone piers, and £7 for an achromatic telescope of
30 inches focal length to be used as a fixed transit
instrument.15
Lassell’s letter proved persuasive, for the Town
Council resolved that his proposals be referred to a
special committee. This committee was to consist of
William Brown, alderman and chairman of the board
Issue 13, June 2019

of the Bank of Liverpool; Dr James Carson, doctor of
medicine and inventor of ‘an improved method of
slaughtering animals for human food’;16 James Aikin,
merchant; Samuel Hope, banker; and Robert Roskell,
chronometer maker.
3. Early work of the Observatory Committee

The new Observatory Committee met for the first time
on 1836 August 26. They resolved to make enquiries
about the establishment of an observatory and report
back to a future meeting of the Town Council.17 Two
months later the Observatory Committee had completed their investigations and produced their report,
which was presented to the Town Council. The report
stated that the Observatory Committee were ‘unanimously of the opinion that the establishment of an
Observatory is exceedingly desirable for the general
convenience and maritime trade of the port’.18
They found that the costs of the fully equipped
building would be around £1,200, with an annual
expense of £250–£300, and awaited further instruction from the Town Council as to how to proceed.19
Nearly a year was to pass before any further action was
taken.
On 1837 January 4 Samuel Hope again spoke to the
Council on the subject of an observatory, suggesting
that ‘it would be desirable that it should be erected near
the margin of the river’.20 But he questioned the idea of
the observatory being both for navigational and astronomical purposes, recommending that it be confined to
nautical purposes alone. Hope had learned from Liverpool’s chronometer manufacturers that no chronometer left the port properly regulated – there was
considerable difference between chronometers, and
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none were completely accurate.21 He added that a
barometer should also be installed to give notice of
approaching bad weather.22
There was a mixed response to Hope's words. Several Council members were of the opinion that, if an
observatory would be of such importance to merchants
and ship owners, perhaps they ought to pay for it themselves. Also, it was questioned whether the Council had
the authority to commit public funds to the project.23
Alderman Eyre Evans voiced a new concern, namely
that ‘the observatory must be most particularly kept out
of the range of every thing metallic, – of any iron, and
therefore it must not be on the edge of the river, with
all the steamers, and their chimneys and boilers constantly coming within its range.’ The bank of the river,
he opined, was therefore not exactly the place for an
observatory.24
In 1837 July, the Liverpool Mercury published a letter
from someone signing themselves ‘H.’, presumably
Samuel Hope, advocating installing the observatory in
the dome of the new Custom House, then under construction (Figure 2).
It occurred to me, a few days since, in passing by
this fine building, that the dome which is now in
progress does offer a fine opportunity for converting the top part into an observatory. With a very
little arrangement it might be put into practice; it is
only making two large and long windows in the
curve of the dome, for the working of a transit
instrument, open to the north and south, and
erecting a large pole rising out of the very apex of
the dome, with a large ball to fall in the same manner as the one at Greenwich, and show the exact
meridian of the town, which might be seen by all
captains passing down the river to sea, to check
their chronometers before their departure. The situation could not possibly be better; it might be
seen without the aid of a telescope, and would be a
great addition to the beauty of the building, combining utility and ornament at the same time.25
However, the editors of the Liverpool Mercury raised
some objections to the plan:
In the first place, the situation is not sufficiently
lofty for the purpose, and in consequence of the
contiguous population the atmosphere would be
obscured by coal-smoke, &c. … those who have
the management of the establishment will never
allow a person to have free access to the interior of
the building at midnight ... which would be indispensable to the master of an observatory.26

Fig. 3: Thomas Stewart Traill (1781–1862), a Liverpool doctor,
was a prime mover in promoting and planning the Liverpool
Observatory. (Wellcome Collection)

I venture here to allude to a recommendation which I
hope the Association will not fail to leave in Liverpool,
for the promotion of a scientific object of immense consequence to this port – the establishment of an Observatory in or near Liverpool?’ 27
This time action was forthcoming. The British Association appointed a committee consisting of Thomas
Romney Robinson of Armagh Observatory, Francis
Baily, President of the Royal Astronomical Society, and
Traill himself, ‘to apply to the proper authorities for
the establishment of an astronomical observatory at
Liverpool’.28
At the meeting of the Town Council on 1837 September 20 a letter was read from Robinson, Baily, and
Traill, on behalf of the British Association, urging the
establishment of a nautical observatory at Liverpool
‘devoted to the objects of naval astronomy’.29 Regarding its location, they noted that ‘A site in this great city
would not be desirable, from the annoyance caused by
smoke, and the agitation from carriages. The Cheshire
side would be more suitable, and not less accessible to
sailors.’30 Traill conveyed an offer from Robinson to go
to Liverpool for a week to assist in choosing a site.31

3.2. More deliberations
The Town Council decided that these letters should
be referred to a select committee, which would consist
of William Brown, alderman and founder of Brown,
Shipley, & Co., Liverpool and London merchants; Dr
James Carson; William Wallace Currie, first Lord
Mayor of Liverpool; William Lassell, astronomer and
Liverpool brewer; Samuel Hope, banker; John Platt,

3.1. The British Association becomes involved
In 1837 September the British Association for the
Advancement of Science met in Liverpool. In an
address to the Association the local physician Thomas
Traill (Figure 3) took the opportunity to return to a
matter which he and the Liverpool Royal Institution
had attempted to accomplish some years before: ‘Might
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Town Councillor for South Toxteth; and Thomas
Blackburn, Councillor for Lime Street. This new
Observatory Committee met on 1837 September 28
and read both letters. The Committee decided to
approach the Dock Committee, who met on the same
day and agreed to receive the group on October 5.
On 1837 October 16 the Dock Committee appointed
their own sub-committee to confer with the Observatory Committee, but it was also decided that it was not
in their power to contribute any funds towards an
observatory under the Municipal and Dock Acts. The
group advised the Council that in the event of any new
Bill being read in Parliament, that opportunity should
be taken to insert the necessary text to amend the Acts,
and allow the funds to be released for the commencement of the observatory project. The opportunity came
in March the following year, with a Bill in Parliament
for the improvement of the Liverpool Borough Court
and some other local matters.
Support for the observatory continued to grow. In
1838 November the Council received a letter from the
Liverpool Literary and Philosophical Society.32 The
Society saw the need for an observatory in Liverpool
‘similar to that at Greenwich’, and recommended housing it in the new Custom House, as had previously been
suggested.33
The following month, the letter was read at a meeting of the Observatory Committee. The Committee
concluded:
The establishment of an Observatory under the
management of the Town Council or the Dock
Committee or both, is highly desirable, and would
greatly conduce to the advantage of the shipping
frequenting this port … it is most desirable for the
present to limit the establishment to the accomplishment of practical Maritime purposes connected with the Interests of Commerce … That
Mr. Hartley, Mr. Lassell and Captain Denham be
requested to favour the committee with their
Opinion as to the best site for an Observatory.34
The ‘Mr Hartley’ referred to was Jesse Hartley (1780–
1860), a civil engineer who was Surveyor to the Liverpool Dock Trustees (Figure 4), while Henry Mangles
Denham (1800–87) was a Royal Navy hydrographer
who had previously surveyed the port of Liverpool.
Hartley asked for a meeting with the Observatory
Committee where they could lay out plans of the North
Docks and look for a suitable site for the observatory.
At this meeting Denham revived the idea of a Custom
House/Observatory: ‘If we were only desirous of a site
for observation and transmitting of the results by signal
or journeymen chronometers then our site might be on
the Cheshire side of the river with some local recommendations, but as the Shipmasters business lies on the
Liverpool side … It appears to me that the three essentials
quoted are offered at the Custom House.’ 35
Fearing the disturbing effects of people traffic in the
Custom House, the Observatory Committee decided to
Issue 13, June 2019

Fig. 4: Jesse Hartley (1780–1860), Liverpool’s dock engineer from
1824 to 1860, selected the site for the Liverpool Observatory on the
waterfront next to Waterloo Dock and designed the building for it.
This bust of him is on display in the Museum of Liverpool.
(Grace’s Guide to British Industrial History)

approach Richard Adie (1810–81), a local scientific
instrument maker, to test the area for suitability, in
particular the main cross-wall on which the transit telescope and other instruments would be mounted.36 Adie
concluded: ‘I should consider it a very unfavourable
place for fixing a fine clock, the vibration of the wall
during the hours of business being certain to derange
the regular motions of a pendulum.’ 37
Abandoning the Custom House location, the Observatory Committee decided that ‘Mr. William Lassell
Jnr be requested to confer with Mr. Hartley as for the
best site on the margin of the Docks for the erection of
an Observatory, as the letter of Mr. Adie appears to
demonstrate the ineligibility of the situation at the top
of the Custom house.’ 38
3.3. Finalizing the site
On 1839 March 4 Hartley proposed a site for the
observatory on a pier between the Prince’s and Waterloo Docks (Figure 5).39 The following month the Observatory Committee presented its report to the Liverpool
Town Council, advising them of the desirability of a
maritime observatory, and recommending the site proposed by Hartley. The Committee also submitted
financial estimates for the entire project, which they
quoted as being considerably less than £2000. In the
months that followed, the Town Council referred the
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report to the finance committee, and directed the
Town Clerk to confer with the Dock Committee on the
subject.
A meeting of the Committee of Finance on 1839
October 26 resolved ‘That it be recommended to the
Council to adopt the report of the Observatory Committee of the 30th April last recommending the erection and support of a Building devoted to that object
and to give the necessary directions for carrying the
same into effect.’ 40

vatory at Makerstown, and also a letter from Lassell
with a plan of his observatory near Liverpool. The
Committee decided that the chairman should contact
the Astronomer Royal George Airy and Thomas Romney Robinson of Armagh to request their presence in
Liverpool to assist in planning and erecting the observatory, and that the Surveyor, on visiting London, should
obtain all the information he could on the subject.45
On 1842 July 28 it was reported that the chairman
had been in touch with Airy and Robinson to arrange
for them to visit Liverpool and inspect the observatory
site during the British Association meeting in Manchester, but this had been prevented by ‘a journey to the
continent’. However, William Dawes and Francis Baily
were able to visit, and confirmed the ‘superior advantages’ of the site for the purpose required.46
On the advice of Airy, Lassell, and Dawes the
Surveyor made alterations to his plans and resubmitted
them. The revised plans included second-floor chronometer and transit rooms and the addition of the nautical school. With ‘stone fronts to the two principal
elevations’, the building was estimated to cost £2050.47
(A payment by the Corporation for Liverpool for the
‘new observatory’ of £1418 9s 6½d was made during
the fiscal year that ended 1844 August 31, and another
of £542 10s was made in the following fiscal year.)48
Airy recommended the firm of Troughton and
Simms in the Strand, London who had made instruments for the Royal Greenwich Observatory, including
the transit instrument of 10 feet focal length and 5
inches aperture (1816), and one of the 6-ft mural circles
(1812).49 In a meeting on 1843 May 2, the chairman of
the Observatory Committee reported that ‘a transit
instrument five feet long as recommended by Mr. Airey
[sic], Mr. Sheepshanks and Mr. Lassell had been
ordered.’ 50 Richard Sheepshanks (1794–1855) was Secretary of the Royal Astronomical Society, and a great
supporter of the Liverpool Observatory; soon he would
be involved in an extended feud with John Taylor over

4. The Observatory takes shape

On 1839 December 2 the Observatory Committee
directed the Surveyor (presumably meaning Hartley) to
produce plans for the observatory together with an estimate for the work. Ten months later, on 1840 September 22, the Surveyor produced suitable plans, together
with an estimate for the work of £1200.41 The addition
of a navigation school attached to the Observatory was
raised at a meeting on 1841 March 17, and the Observatory Committee approached the Dock Committee to
request additional ground for the school.42
In October the Observatory Committee decided to
ask the Surveyor to submit plans for erecting a dwelling
house for the astronomer, as well as the navigation
school, on the land agreed by the Dock Committee.43
The requested plans were submitted to the Observatory
Committee on 1842 January 28, with an estimate of
£1900. It was decided that the chairman of the committee should: ‘submit the plans to Sir John Hershell [sic]
and Professor Airey [sic] and other scientific gentlemen
for their advice in carrying out the intention of the
Committee to the greatest advantage.’ 44
The following month the chairman detailed his visit
to the observatory of Sir James South at Kensington. In
addition, he laid before the committee a letter from
Thomas Traill, with plans of Thomas Brisbane’s obser-
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Fig. 5: Location of the Liverpool
Observatory on the river wall next
to Waterloo Dock. The Mersey is
to the left. Waterloo Station, seen
at the top of this illustration, was a
railway goods station opened in
1849 to serve the docks. The
station was closed in 1963 and
demolished in the early 1970s.
From Atlas Supplement to the
Weekly Dispatch, London, 1860
December 16. For a present-day
view of the area see Figure 13.
(Library of Congress)
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the suitability of the Waterloo Dock site (see Section 6).
Construction of the observatory by John Tomkinson, a renowned local builder, was underway in 1843
April.51 Still to be determined was who would be hired
to run it. Airy, Lassell, and Sheepshanks recommended
John Hartnup, Sub-Secretary of the Royal Astronomical Society.52

requested its purchase for the construction of the equatorial. In 1843 October, Airy offered his assistance in
the planning of a time signal ball, to be located in a
highly visible position on the roof of the Observatory
and dropped daily to indicate the time (Figure 8).57
By 1843 November the observatory buildings were
nearly complete, with the exception of the dome to
house the equatorial telescope as the dimensions of the
instrument were not yet known. At this time Airy was
advising Simms on its construction.58 In 1843 December Hartnup attended an Observatory Committee
meeting for the first time, and officially began his duties
on December 20.
Hartnup had already received the transit instrument
and the two clocks (sidereal and mean-time), and was
directed
to make the necessary enquiries for obtaining a
barometer and thermometer of the most improved
construction … to obtain information as to the
best method of constructing the (signal) Ball, and
the necessary fittings of the same, so as to secure
the immediate fall of the ball on the most simple
and certain principle … [and] … to proceed with
the fixing of the transit instrument and the clocks
and to give the necessary instructions for providing
an observing chair.59
By the following February Hartnup reported that the
installation of the transit telescope and clocks were
complete, and that he was ‘now prepared to give the
time with the greatest possible degree of accuracy.’ 60At
the Observatory Committee meeting on 1844 March 6
Councillor Aikin proudly proclaimed that they had ‘not
only the best transit instrument, but the best observer
in the kingdom’.61

5. John Chapman Hartnup, Sr

John Chapman Hartnup (1806–85), son of a gentleman
farmer, was born at Hurst Green, Sussex. His early
astronomical work was carried out at the private observatory of Lord Wrottesley, where he assisted in the production of the Wrottesley Catalogue of Stars, earning its
namesake the Gold Medal of the Royal Astronomical
Society – although most of the observations and reductions were actually made by Hartnup (Figure 6).53 In
1836 he was hired by Airy as computer to reduce the
Greenwich planetary and lunar observations made
between 1750 and 1830. Two years later he accepted
the position Assistant Secretary to the Royal Astronomical Society.54 He was obviously interested in navigation: in 1843, he determined the latitude and longitude
of the offices of the Royal Astronomical Society using a
sextant and pocket chronometer.55
Hartnup was clearly held in high esteem by his
peers. In 1843 August, three months after he was initially recommended to the Observatory Committee,
Hartnup’s appointment was endorsed by Lord
Wrottesley, Francis Baily, William Henry Smyth, Lt.
Henry Raper RN, and William Lassell. Sheepshanks
advised that £200 per year would be a suitable salary
for the post, and the Committee agreed that Hartnup
should be approached.56
Airy reported to the 1843 August meeting of the
Observatory Committee that he had located for sale in
London a Swiss flint glass ‘capable of making an object
glass of about seven and three quarters inches’, and

6. Enter John Taylor, warrior poet

Politics and personality played a major part in the
opinions of most of the major players surrounding the
new Liverpool Observatory. In truth battle lines had
solidified more than a decade before, with Airy,
Sheepshanks, William Stratford of the Nautical
Almanac Office, and James Glaisher of Cambridge
Observatory supporting the Town Council plan, and
Sir James South and his protégé John Taylor opposing.
John Taylor (d. 1857) was a cotton broker, poet,
amateur astronomer, and early advocate for a Liverpool Observatory.62 His 1828 design for a ‘cometarium’, a device for displaying the apparent orbital paths
of comets, was constructed by Richard Adie in 1833
and presented to James South.63 Taylor’s seminal work
was an 1839 translation and annotation of Ovid’s Fasti,
on the Roman calendar, with astronomical tables calculated for Rome in AD 13.64
As early as 1833 November Taylor proposed to the
Commissioners of the Municipal Inquiry a plan for
an observatory and seamen’s school. He submitted

Fig. 6: John
Chapman Hartnup
(1806–85), the first
director of Liverpool
Observatory, was
largely responsible
for establishing its
reputation.
(Proudman
Oceanographic
Laboratory)
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Fig. 7 (left): Liverpool
Observatory seen from the
southeast. The four cardinal
points are indicated at the top of
the time-ball mast, behind the
dome of the equatorial. A signal
flagpole is to the left of the dome.
To the right are the rain gauge
funnel and an Osler anemometer.
Fig. 8 (below): On this view of
Liverpool Observatory the entire
time ball mast is seen to the right
of the dome. Its mast was too
short to be widely visible from the
River Mersey, leading Hartnup
to lobby for a second, more visible
time-ball site. (Provenance for
these photographs is unknown)

these to the Board of Admiralty in 1844 ‘and received
their approval and promise of support’.65 Taylor was
adamant that Liverpool should have a ‘noble’ observatory on the scale of Greenwich and Cambridge. As
such he was strongly opposed to the ‘nautical’ establishment proposed by the Town Council, and it did not
help matters that he had not been appointed to the
Observatory Committee. Taylor loved nothing more
than a newspaper fight, and was a long-time friend of
the Liverpool Mercury’s founder Egerton Smith. Taylor’s
ready access to its pages would soon bedevil the Liverpool Town Council.66
6.1. John Taylor attacks the Observatory
The opening salvo from Taylor against the Liverpool
Observatory came on 1844 March 12. In a lengthy letter to the Liverpool Mercury he attacked ‘the establishment of the Observatory erected, and now fitting up on
the north-west corner of Waterloo Dock Basin’:
I have uniformly, and as far as has lain in my
power, strenuously opposed the erection of an
Observatory on a small scale in magnitude and in
equipment … and, in particular I have objected the
situation which has been chosen for it. The scale I
consider to be far below that which the exigency of
the case requires; and the situation unfit for an
Observatory on any scale. It is damp, and will spoil
the instruments; it is inaccessible with personal
comfort, or even safety, after nightfall. It is miserably cramped for want of room. It has only about
15° range of true horizon, and that to the North by
West, where no star above the fourth magnitude is
ever seen to set; and where no star was or ever will
be seen to rise. From N. by W. to S. S. E. the horizon is cut off, as well as many degrees of altitude, by
the warehouses, and by the high land of Everton
hill, and, in fact, the whole of that whole portion of
the vault of heaven is rendered unserviceable by the
glare and smoke of the town. From south to south-
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west there is an imperfect horizon, subject to almost
constant fog, arising from the trough of the river
Mersey, especially in the night and morning. To be
seen at all, a star must commonly have ten or
twelve degrees of meridian altitude. The rest of the
range, from south-west to north by west, where the
Fort and Lighthouse stand, is more or less impeded,
and even spoiled, by the high Cheshire and Welsh
hills. Besides this the foundation of the Observatory
is close to the sea wall on a red sandstone rock, subject to cracks, and which must be subject to vibration from the beating of the waves in the furious
tempests from the north-west … to say nothing of
the shaking of the building by occasional cannonadings from the Fort, batteries, and shipping,
nor of the perpetual nuisance of the smoke from the
steamboats. These and other causes render the situation chosen peculiarly unfit … A worse situation
could hardly have been fixed upon. I, therefore,
consider the sum laid out in the building to be
totally thrown away.67
Taylor concluded with an attack on the time ball, that
no one could trust to regulate a chronometer, ‘although
it may serve to give the hour for dinner … but no man
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probable error does not exceed [an error in longitude equivalent to] one-tenth of the width of the
Mersey opposite the observatory.70
Responding in the same issue of the Liverpool Mercury,
Taylor denied that he wished to get into a controversy
with the Astronomer Royal, adding ‘Mr. Aikin says
that he (for he is I believe the acting committee) “has
the advantage of a thorough knowledge of his own
ignorance.” I am afraid that, in this particular, he flatters himself, and that his consciousness of his own utter
ignorance is not yet complete.’ 71
With a week to formulate a further more thoughtful
response, Taylor wrote in the Liverpool Mercury asking
whether anyone thought the Observatory’s location on
the Waterloo Dock Basin was satisfactory, and ‘whether
an observatory was ever before placed on the face of
the earth in such a position’.72
Taylor then went on to describe the unfavourable
aspects of the river wall site, exposed to tempests, sea
spray, crowded docks, smoke, and illumination of the
‘large densely-built town, three miles long by two miles
broad’, subjected to smoke from steam-boats, cannon
discharges, and if all this be true, ‘the situation is bad,
and the money of the town has been thrown away’. As
to the advice from ‘London’ in favour of the site
Then those persons should lose no time in removing the Greenwich Observatory from that preposterous hill, and set it where it ought to be, on the
brink of the Thames, in Deptford, or in Rotherhithe at the mouth of the Thames Tunnel, or by
the Stairs of the Tower of London, where there is
plenty of fog, smoke, gaslights, and cannonading;
for those are the places of which the situations correspond with the north-west corner of the pierhead
of the Liverpool Waterloo Dock Basin.73
Taylor closed with ‘enough has been said. The Observatory is constructed’, and that there was reason to
believe that Hartnup would make every effort to overcome the site’s deficiencies. And Taylor kept the peace,
for about one year.

fit to command a ship, or to navigate by a chronometer, would ever think of trusting the safety of his vessel
to so very uncertain an indication’.

6.2. Liverpool Town Council responds
On Wednesday 1844 April 3 the Town Council met
and the Observatory Committee discussed Taylor’s
missive. The Liverpool Mercury reported:
[Council Chairman James Aikin] was not desirous
to get into any newspaper controversy, but it did so
happen that a letter from a respectable individual
had made its appearance in a public paper, and, in
consequence of that letter, he (Mr. Aikin) had
received letters from various members of the Astronomical Society, and from the Astronomer Royal
at Greenwich, in reply to those animadversions…
He would not indulge the writer of the observations
in question with an opportunity of getting into a
controversy with the Astronomer Royal, of which
he was evidently desirous, but he would state that
the committee had one very great advantage over
that individual, a thorough consciousness of their own
ignorance as to the best mode of setting about the
establishment of an observatory. They had consequently availed themselves of the best advice which
Europe could furnish, which had been freely given,
particularly by the Astronomer Royal, to whom
they were greatly indebted.68
Aikin particularly noted that the Council had taken no
action without the ‘sanction and direction’ of the
Astronomer Royal, and that when the public were
assured of this ‘they would see that the establishment
was in good hands, and that their money was not likely
to be thrown away’.69 He then described the complaints
of dampness, the glare of the town, the cannonading
and the dashing of the waves as existing only ‘in the
imagination of an individual’.
Aikin then read a letter of 1844 March 22 from
Hartnup, who expressed his pleasure at his situation:
With regard to the site, I can say from experience,
having already made a great many observations,
that the situation is particularly favourable. The
horizon is so free from obstruction, and so little
inconvenience is experienced from fog, that celestial objects may generally be seen much nearer the
horizon than it is desirable to observe. Transits
have occasionally been taken to the south of the
zenith, where the meridian line crosses the Mersey,
of stars having a meridian altitude not exceeding
two degrees and a half…
I have already announced that I believe I can
ascertain time with the greatest possible degree of
accuracy… With respect to the signal ball … any
person competent to get his time and longitude
may satisfy himself of the dependence which may
be placed in it. I have myself tested the accuracy of
the drop of the ball at Greenwich more than one
hundred times, and am prepared to prove that the
Issue 13, June 2019

7. Chronometer makers’ concerns

The rating of ship’s chronometers was long considered
one of the principal utilities of the Observatory, but this
too was not without controversy. In the 1844 March
meeting of the Observatory Committee Councillor
Aikin expressed his intention to consult Liverpool
chronometer-maker Robert Roskell ‘to adopt a plan
the most effective for the public interest, and to interfere as little as possible with private interests’. 74 At the
1844 April meeting the Observatory Committee also
discussed the complaints of a number of chronometer
and watchmakers of Liverpool, who had written to the
Committee protesting against the planned rating of
chronometers as ‘highly unjust and injurious’, and ‘positively ruinous to tradesmen’.75 They asked the Council
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read and approved by the Observatory Committee,
and inserted in newspapers and printed in slips for
distribution:
Liverpool Observatory
Masters of ships and the Public generally are
informed that the Signal Ball on the top of the
Observatory recently erected on Waterloo Dock
Pier Head, is dropped daily at one o’clock Greenwich Mean Time, being twelve minutes and two
tenths of a second before one o’clock at this Observatory. Chronometers are received and rated at
the Observatory at the charge of seven shillings
and six pence each. The system of rating adopted
is precisely the same as that pursued at Greenwich by the Astronomer Royal. The respective
owners will be furnished with the gain or loss of
their chronometers for each day, and the temperature of the room in which the chronometers are
placed, in addition to the error on Greenwich
Mean Time and the mean daily rate.81
8. The longitude of the Liverpool Observatory

Knowledge of one’s precise longitude is a key component in measuring time on the Greenwich standard
meridian. For many years George Airy, the Astronomer
Royal, had intended to measure the arc of longitude
between Greenwich and Valentia Isle on the west coast
of Ireland. These endpoints are more than twelve
degrees of longitude apart, and lie nearly along a parallel of latitude. Measurement of such an arc would provide information on the shape of the Earth, for example
its oblateness, as used in Ordnance Survey calculations.
Fortunately for Hartnup, the Liverpool Observatory was
an ideal intermediate point along this arc.
Accordingly, in 1844 December, Airy organized a
chronometric expedition to be carried out from Greenwich to Liverpool, then to a temporary site chosen at
Kingstown harbour, near Dublin on the east coast of
Ireland, and finally to Valentia Isle. Assisting Airy in
this endeavour were Robert Main, the First Assistant at
Greenwich; John Hartnup; Richard Sheepshanks;
Lieut. James W. Gosset of the Royal Engineers; and
John Russell Hind, the latter destined to become a
future discoverer of minor planets and superintendent
of HM Nautical Almanac Office.82
The measurement of this longitude arc consisted of
a number of delicate steps. Time must be accurately
determined at Greenwich, from transit observations of
standard stars. Each expedition clock’s displayed time
must be compared with true Greenwich time, and the
individual errors on the meridian of Greenwich
recorded. The chronometers are then transported as
quickly and smoothly as possible to each of the next
stations, and compared with a local transit instrument
clock, giving the errors on that local meridian. If the
rate of each clock is also known, the errors of each

Fig. 9: Advertisement for chronometer maker Lewis Woolf, one of
many such makers plying their trade in Liverpool at the time. From
Marwood’s North of England Maritime Directory, 1854.

to block the plan. The chronometer makers of Liverpool were a local trade whose numbers were large, with
many to choose from (Figure 9).76
Until then, individual clock and watch-making businesses had been responsible for the rating of chronometers at the port. The Committee decided to meet with a
deputation of local clock and watchmakers to discuss
the matter. During the meeting, it became clear that
there was a difference of opinion among the clock and
watchmakers. Some believed that the Observatory
would ‘deprive them of a source of profit’ while others
thought that it would be ‘of decided advantage to the
trade as well as to the public.’ 77 Subsequently, they
asked that the Observatory should neither sell nor rate
chronometers ‘except for government’, and that a
‘moderate charge’ be levied for the rating.78 On 1844
June 5 the Observatory Committee approved a rating
fee of 7s 6d per chronometer.79
In 1844 December the Liverpool Times and the Liverpool Mail reported that the Observatory was, ‘as regards
its most popular and important use, the determination
of time’, in full operation, and pointed out its ‘immense
value … as yet but imperfectly appreciated.’ 80
In 1845 January the following advertisement was
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clock on Greenwich are also known, and the difference
of these two errors is the longitude difference between
the two stations.
Thirty pocket chronometers were chosen by Airy in
the belief that pocket watches were, by their design, less
susceptible to disturbance by motion in the plane of the
balance wheel than marine (box) chronometers. These
were packed into specially made boxes, each chronometer in a spring-mounted padded compartment.
These boxes were screwed down into ‘every railwaycarriage, steam-boat or mail-coach’ used along the arc.
As described in The Practical Mechanic, the arrangements
were as follows:
The first assistant of the Royal Observatory, Mr.
Main, compared each watch by coincidences [of
half-second beats] with the Greenwich transitclock; the cases were then put into a box and transported in an easy carriage, in the care of one of the
assistants of the Royal Observatory, avoiding the
pavement as much as possible, to the Euston
Square Station, when the cases were transferred by
him to the box already attached to the imperial of
the mail. On the arrival of the mail at Liverpool,
Mr. Hartnup was in waiting with a box and carriage; with which he transferred the cases to a box
already fixed on board the steamer belonging to

the City of Dublin Steam Packet Company. Mr.
Sheepshanks, who had undertaken to make the
transit observations and to compare the chronometers at Kingstown, was in readiness to take the
chronometers when the steamer arrived; and it was
his business to wind up the chronometers, compare
them, and return them by steamer that evening.
Mr. Hartnup again conveyed the cases at Liverpool, and they were received at Euston Square and
taken back to Greenwich by one of the assistants,
where they were compared by Mr. Main.83
A similar set of ten runs were made between Kingstown
and Valentia by express horse-drawn carriage arranged
with the local operator Charles Bianconi.84 After crossing on the Valentia ferry, the chronometers were handcarried for four miles up a 900-ft (275-m) hill where
Lieut. Gosset had constructed an observatory. Thus,
the arcs measured were Greenwich–Liverpool, Liverpool–Kingstown, Greenwich–Kingstown, and Kingstown–Valentia. By comparison with Ordnance Survey
triangulation along the latitude 51° 41′, the length of
one arc second in longitude was found to be 101.6499
feet (30.9829 m). For Hartnup, the prize was finding
the longitude of Liverpool with respect to Greenwich:
12m 0s.05 of time west.85 In 1865 the position of the
Observatory was advertised as latitude 53° 24′ 48″ N,
longitude 3° 0′ 1″ W.86

Fig. 10: The Troughton and Simms 4-inch (100-mm) transit
instrument of Liverpool Observatory. Here it is seen in the early 20th
century in its dome at Bidston, in Birkenhead, where the observatory
moved in 1866 following the expansion of Waterloo Dock. Note the
unusual third pier which enabled its use as a prime vertical
instrument for precise measurement of declination.

9. The Liverpool Transit Instrument

The transit telescope at the Liverpool Observatory was
of 4 inches (100 mm) aperture and 5 feet (1.52 m) focal
length, and was manufactured by London instrument
makers Troughton and Simms (Figure 10). There were
seven vertical and two horizontal fixed wires and one
vertical wire moved by a micrometer screw.87 Hartnup
reported that the instrument had been installed in early
1844, and that he was: ‘now prepared to give the time
with the greatest possible accuracy’.88
In his reports to the Observatory Committee, Hartnup explained that observations of stars on the meridian
rather than of the Sun were used in determining time,
the errors of the solar tables being large compared to
those of the stars.89 The brighter stars could even be
observed during daylight: ‘For all objects, bright enough
to be seen in daylight on the meridian, there are no
instruments so good as meridian instruments for determining their positions.’ 90
10. The Liverpool Equatorial Telescope

The equatorial telescope was not completed until 1848
August, four years after the Observatory first came into
service. Airy had identified two object glasses in 1845
November which on examination had proved to be
unsuitable. At Airy’s suggestion the Observatory bought
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intake pressure and a complex mechanical arrangement
maintaining a constant gear rotation for the clock
drive.95
The polar axis of the Liverpool equatorial was
described as massive and stiff, made of wrought-iron
plate. The whole telescope weighted about 8400 lb
(3810 kg).96 The more delicate parts of the instrument,
graduated circles, eyepieces, and a filar and split-image
micrometer were made by Troughton and Simms, to
Airy’s specifications. Hartnup considered it to be the
finest equatorial telescope in the world.97 He called the
equatorial his ‘extra-meridian transit instrument’:
When … objects are too faint to be seen on the
meridian in daylight, as is the case with comets and
the small planets recently discovered, they must be
observed out of the meridian, and we are obliged to
have recourse to the Equatorial. One serious objection to the ordinary equatorial is a want of firmness
in its construction … With a view to lessen this
defect, as far as possible, the Astronomer Royal
has, in the construction of the instrument, availed
himself of means never before, so far as I know, had
recourse to in the mounting of an equatorial … the
result is, that an Equatorial has been produced,
which I believe it to be no exaggeration to say, is
not to be equaled in the world for strength and
firmness.98
In 1849 August Hartnup wrote:
I am told, and believe, that for the immediate and
exact determination of [the position of] any object
in the heavens, which cannot be observed when on
the meridian (passing, for instance, in daylight), the
Liverpool Equatorial is the finest instrument in
existence … I have had great pride in exhibiting
this matchless instrument to several competent
judges, and very recently to the Earl of Rosse, who
gave it his unqualified admiration.99

Fig. 11: The 8½-inch (216-mm) equatorial of the Liverpool
Observatory in the west dome at Bidston in the early 20th
century. The massive mount by Maudslay and Field dwarfs the
telescope tube. To the left of the tube is the declination-reading
periscope. The two half-cylinders comprising the polar axis provided
such rigidity to the instrument that Hartnup referred to it as his
‘extra-meridian transit instrument’.

an 8½-inch (216-mm) lens with a focal length of 12 ft
(3.66 m) from Merz of Munich, who Airy regarded as
making the best object glasses in the world.91 The large
parts of the mounting were made by the prominent
mechanical firm Maudslay and Field of Lambeth, south
London, builders of the marine engines for Isambard
Kingdom Brunel’s SS Great Western, the first purposebuilt transatlantic steamer.92
The equatorial was designed by Airy after the general plan of the Northumberland Equatorial at Cambridge, with a clock-driven hour circle of 4 feet (1.2 m)
diameter that could be clamped to the telescope at will
(Figure 11). It was divided on Simms’s ‘self-acting circular dividing engine’, as used on the new Greenwich
altitude and azimuth instrument. Hartnup believed it
to be so accurate that, with its dual-reading microscopes, angular distances of some degrees could be
measured with a precision equal to or better than the
accuracy of star catalogues.93
A remarkable feature of the equatorial was the
motive power for the clock drive, using a water mill regulated by Siemens’s chronometric governor.94 Maudslay
and Fields constructed a massive ‘Barker’s Mill’ (Segner
wheel) with Siemens’s governor adjusting the water
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11. Hartnup’s observations at Liverpool

In the twenty years beginning in 1846 Hartnup published more than seventy papers on astronomical observations made with the Liverpool Observatory’s transit
and equatorial telescopes. His earliest contributions
were made in the aftermath of the excitement over the
discovery of Neptune.100 In 1848 October and November Hartnup made 18 observations of the position of
Neptune with the equatorial, and of a background star
near the planet.101 During the 1848 November 8 transit
of Mercury he was able to observe one contact with the
equatorial: ‘The instance is noted at which the sun’s
light was first seen to surround the planet entirely’.102
The fine telescopic comet 1849 I (‘Petersen’s second
comet’) provided for Hartnup an interesting demonstration of the astrometric precision of the equatorial.
He obtained 34 precise positions with the equatorial in
1848–49 December and January, including 10 observa-
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town. A ball similar to that at Greenwich is let fall
every day, except Sunday, precisely at one P.M.
Greenwich time, and the whole arrangement is so
complete, and the longitude so well known, that the
dropping of the balls at the two observatories may
be considered to be simultaneous… Mr. Hartnup’s
aid was most efficient in the measurement of the
Valentia arc of longitude, and we trust that is only
the first of many services to be rendered to science
by this zealous and intelligent observer.109
This report presented Liverpool Observatory in a most
favourable light. That conflicted with the previously
expressed opinion of John Taylor (Section 6.1) who, on
1845 April 1, launched a new series of attacks in letters
to the editors of the Liverpool Mercury. He was particularly incensed by the statement that the observatory was
‘admirably situated’, with a good horizon, and ‘infinitely better than could have been hoped for’. Taylor
reiterated his litany of complaints about the site: ‘Such
a situation for an observatory may be thought a good
one by the Royal Astronomical Society of London,
whose great learning may enable them to see things
with eyes of peculiar perspicacity; but to other men the
place will probably still appear a condemned hole.’ 110
Taylor warned that ‘fog and sea spray, with the
fumigation of passing steam-boats, would corrode
metal and glass, tarnish specula, and cause vegetation
to shoot between the achromatic plates [lenses]’ and
that ‘tremor from the winds, wave, rolling of carts, discharging and loading of cargoes, and the shock of cannonadings, to say nothing of the crumbling of the
foundation … would render a re-adjustment of the
instruments constantly needed.’

tions on January 15 between 06h 00m and 07h 22m
GMT. Referring to Hartnup’s observations and to the
Nautical Almanac for 1849, we can compute that at the
time of Hartnup’s final observation the comet was at an
altitude of only 2°.3 at azimuth 227°, and Hartnup
noted it was ‘so low that the Greenwich Refraction
Tables do not apply’. Hartnup is referring to Bessel’s
Refraction Tables, Table V of Appendix I to Greenwich
Observations for the year 1836, which do not go below
zenith distance 85°.103
Equally remarkably, Hartnup noted that on three
nights the declinations were deduced from the readings
of the declination circle alone; on other days the differences of declination from comparison stars were measured with a micrometer. Hartnup published the comet
positions to 0s.01 of right ascension and 0″.1 of north
polar distance ‘to enable astronomers to judge of the
probable accuracy of the determinations of the Liverpool Observatory, which is now completely furnished
and in full activity’.104
In 1849 Hartnup reported his observations of eclipses
of two of Jupiter’s satellites. While waiting for the emersion of the fourth satellite, he observed the contact and
separation of the second and third satellites. ‘One
passed so nearly over the other, that at one time the
elongation was only just perceptible,’ he reported in the
Monthly Notices of the RAS.105 Such observations were
highly relevant to the Observatory’s prime purpose,
because comparing the local timing of eclipses of
Jupiter’s satellites with the calculated time at Greenwich
was in those days a ready means of finding longitude.
Also in 1849 Hartnup reported twelve observations
of positions of Neptune made with the equatorial, six of
Metis, nineteen of Goujon’s comet (1849 II), seventeen
positions of Flora, two of Hebe, eight of Hygeia, thirteen of Iris, and four each of Pallas and Ceres.106 For
the observations of Pallas and Ceres the equatorial was
firmly clamped in the meridian, and used as a transitcircle.107 The rings of Saturn turned edgewise to the
Earth in 1849 January, facilitating visual measurements
of the planet’s diameter. Hartnup continued to make
measurements of Saturn’s diameter throughout the year
with his parallel-wire and double-image micrometers
on the 8½-inch equatorial.108

12.1. Richard Sheepshanks springs to the defence
On April 8, Richard Sheepshanks (Figure 12) penned a
lengthy letter to the Mercury, which did not print it, but
sent a copy to Taylor. It appeared instead in the Liverpool Times on 1845 April 22:
The main purpose of the Liverpool Observatory,
and the proper business of the observer, is to get,
keep, and communicate true Greenwich time to the
great port of Liverpool. Will your correspondent
say distinctly, that Greenwich time has not been
well got, well kept, and faithfully communicated?
And, if he does say so, will he produce some proof
of his assertion? … I hereby cordially invite T. to a
co-examination with me into the effects of the
“crumbling foundation”, the “shock of cannonadings,” &c. &c. I hope to be in Liverpool in a few
weeks, and shall be ready, with T.’s assistance, to
ascertain whether the “readjustment of the instruments” had been “constantly needed” … There
are, luckily, no specula to be corroded; and if “vegetation should shoot between the achromatic plates
of the object glass,” which is not impossible, but
unlikely, the lenses must be separated and wiped …
I cannot help hoping that T. himself will, on con-

12. ‘Malebolge’, or the Liverpool Observatory

The annual report of the Council of the Royal Astronomical Society for 1845 drew its attention to the
recently established Liverpool Observatory:
The principal and most interesting object of this
establishment is, that of giving true time to the great port of
Liverpool… The observatory is admirably situated
for this purpose, on the brink of the Mersey, at the
entrance to the Waterloo Dock; the horizon is
good, and infinitely better than could have been
hoped for in the heart of a busy manufacturing
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well kept, and faithfully communicated, or not’ would
require another observatory in Liverpool, and that the
ball is ‘not widely visible, except from the river, where
few ships lie’. He then devolved into a lengthy discussion over the definition of the horizon, and the meaning of meridian marks in transit observations: ‘I should
like to know where the south meridian mark for the
Malebolge transit instrument is? Perhaps Mr. Sheepshanks thinks that a dancing buoy, floating in the
stream, will be good enough for Malebolge; and I think
so too.’
Taylor concluded with his efforts to obtain support
from the Board of Admiralty and the Parliament for
‘the establishment of a noble astronomical observatory,
with schools attached to it, for teaching mathematics,
astronomy, and navigation, and with examiners qualified to grant diplomas to the masters and mates of
mercantile vessels’. Taylor later defended making fun
of Sheepshank’s name, claiming it was ‘pretty well, if
not fully warranted by his unnecessary and ridiculous
display of honorary titles.’113
Sheepshanks was unable twice to insert his reply of
April 26 in the Liverpool Mercury. Instead, the Liverpool
Times carried his response:
The topics of Mr. Taylor’s letter shall be treated of
in order, and I will begin with the principal one, my
very ugly and remarkable name. This has furnished
amusement to other wits besides Mr. Taylor, and I
occasionally hear a tittle from a raw footman when
he announces me. Happily, my equanimity is not
seriously affected, and I console myself with reflecting that it is better to have the hitch in my cognomen
than in my cranium. If I had my choice, I would
greatly have preferred the euphonious name in
which Mr. Taylor rejoices, but I am dull enough
not to see what effect a change of names would have
had on the stability of the Liverpool Observatory…
Mr. Taylor admits that he cannot say whether
“Greenwich time is well got, well kept, and faithfully communicated, or not.” I say that it can be so,
for I have repeatedly observed and got my Liverpool time, at the Liverpool Observatory, and we
have now a good longitude, partly, I hope, by my
aid. I know that Mr. Hartnup is a more capable
observer than I am, and I believe that he has anxiously and honestly performed his duty. What Mr.
T. says about “another observatory,” &c. is fudge…
In most observatories the meridian error is
deduced from observations… By combining observations, made in reversed positions of the transit,
the errors of meridian and collimation can be
deduced with accuracy, by any person able to
solve simple equations with two unknown quantities… There are two good ways of getting the same
thing, and I prefer the stars to a mark…
If I, a stranger, had compared the magnificent
estuary of the Mersey to the inner depths of
Dante’s hell, I should have expected to be called a

Fig. 12: Richard Sheepshanks (1794–1855), Secretary of the
Royal Astronomical Society, publicly defended the Liverpool
Observatory against unfounded criticism, describing it as ‘a great
step towards promoting the security of navigation and an honour
to the great port of Liverpool’. (University of Cambridge, Institute of
Astronomy Library)

sideration, allow that his zeal has outrun his discretion upon this hobby; and I am confident that, after
he has joined me in a careful examination of the
real state of the Observatory … he will also agree
with me in thinking it a great step towards promoting the security of navigation and an honour to the
great port of Liverpool.111
Taylor’s response appeared in the Liverpool Mercury on
April 25, headlined with a reference to Dante’s eighth
circle of Hell, Malebolge, and containing a poetic slam
at Sheepshanks:
MALEBOLGE, THE LIVERPOOL OBSERVATORY

I doubt m’, frien’, you think ye’re nae sheep-shank,
Since you have got a Secretary’s rank!
But gin ye’ve read one half as much as me—
Though faith that day, I doubt, ye’ll never see—
There’ll be, if that date come, I’ll wud a boddle,
Some fewer whigmeiearies in your noddle.
BURNS, (cum licentia poetae.)112

Taylor then discussed his view that the ‘main purpose’
of the Liverpool Observatory should not be limited to
its present functions, but ought to exist on a much
greater scale with a larger staff of officers. He claimed
that to discern whether Greenwich time is ‘well got,
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very uncivil and impertinent person, if not worse…
I am satisfied by finding that Mr. Hartnup, who
has enjoyed and observed in the pure and serene
air of Blackheath, Greenwich, and London, can
see and observe stars, and that right well, in the
Liverpool Malebolge.114

Observatory; Foreign Secretary of the Royal Astronomical Society; F.R.S., F.G.S., F.C., P.S., &c.; Author
of the Articles on Practical Astronomy in the Penny
Cyclopedia,’ (that being the contents of Sheepshank’s
calling card).120 Taylor said of the pamphlet, ‘It is a
compound of malignant slander, imbecile rage, and
miserable folly, undeserving of any serious reply.’ He
then filled most of a column of print rehashing his
argument with Sheepshanks of ten years prior regarding Sir John Herschel, William Stratford, and the opinions of Laplace and Poisson on the application of the
method of least squares to the solution of elliptical
cometary orbits.
On 1845 October 11 the editors of The Athenaeum
magazine in London published a piece entitled ‘Correspondence respecting the Liverpool Observatory
between Mr. ------ ------- and the Rev. R. Sheepshanks’:
We have omitted the name of one of the disputants
[i.e. Taylor]. Our reason for this act of mercy is not
that we think the punishment he has received too
severe, but that we can serve our present purpose
in noticing the discussion without increasing his
unhappy notoriety … the mischief is, that he was
not mindful of the proverb ne sutor ultra crepidam, [a
shoemaker should not judge beyond the shoe]…
So matters stood when the town council of Liverpool determined upon erecting an observatory to
give time to the port, and to rate chronometers for
their seamen. They followed a plan which, if they
always do the like, explains the prosperity of their
noble pile of docks and warehouses. They found
out who could give the best advice, went and got it,
and then followed it. Now, whether it was that
[Taylor] was uneasy in his mind at not being consulted or that some most particularly malicious imp
of Satan had nothing to do … we do not know--but this is certain, that he raised his voice against
the passage of the Astronomical Society’s annual
Report, which mentioned the execution of the plan
in terms of praise. This passage, so it happened,
had been contributed to the Report by the Rev. R.
Sheepshanks, decidedly one of the best of our practical astronomers, and who had … acquired a full
acquaintance with the capabilities of the Liverpool
Observatory… We agree with Mr. Sheepshanks,
and we think the working world of science owes
him deep thanks… Those who have a right to
judge are fewer and further between. The consequence is, that many scientific pretenders have
nothing but pretension. As far as modern astronomy is
concerned, Mr. ------ is in this class, second to
none.121
In another front-page article the following January
headed ‘The Liverpool Observatory, and Mr. Sheepshanks’, the editor of the Weekly Supplement to the
Liverpool Mercury comments with heavy satire on
Sheepshank’s pamphlet, which ‘kills everybody who
reads it, for inquire as you will, not a living soul has

12.2. The war of words intensifies
Far from ending the battle of letters to the editors
between Taylor and Sheepshanks, they were in fact just
getting started. Taylor replied in a letter to the Liverpool
Mercury of 60 lines, challenging Sheepshanks to ‘eat his
own words’ on a number of his statements of fact.115
Sheepshanks published a rejoinder on May 6, in the
Liverpool Times, characterized by Taylor on the same
date, and published three days later in the Liverpool
Mercury, as ‘Another letter from the Rev. Mr. Sheepshanks, 164 lines long by eleven words broad … an
awful length, streaming like tail cometin, or the beard of
Sir Hudibras.’ 116 Taylor insisted that terrestrial meridian marks must be established north and south of a
transit instrument, and that the Waterloo Dock location
(‘Malebolge’) did not allow for such meridian marks.
Frustrated at having his letters rebuffed by the Liverpool Mercury, Sheepshanks circulated a pamphlet entitled
‘Correspondence respecting the Liverpool Observatory,
between Mr. John Taylor and the Rev. R. Sheepshanks’.117 Of this pamphlet the editors of the Mechanics
Magazine cuttingly remarked:
Mr. Sheepshanks appears to be of that combustible
constitution, that the smallest spark of irony sets
him in a blaze; and any man who wishes to see
what a man in a passion can do and say, or how he
can do and say it, has only to wade through these
one hundred and thirty closely printed octavo
pages… That Mr. Taylor’s character as a practical
astronomer is completely annihilated, there can be
no doubt; but we are at a loss to divine the real
motive for all this apparently personal hate, or to
judge of the interests which were so evidently
involved in accomplishing his destruction.118
Sheepshanks explained his reason for devoting time to
countering Taylor:
I shall be reproached by my friends for wasting my
time on so insignificant an object; but I do not
allow that a man’s intellect is any fair measure of
his capacity for doing harm. If Mr. Taylor can pass
for a man of science, even in the second class of a
provincial town, it is not easy to estimate the possible mischief he may cause; and I know of no way
to prevent this, except by shewing that he is ridiculously ignorant.119
Sheepshanks sent a copy of the pamphlet to Taylor
care of the Liverpool Mercury, and on the front page of
that newspaper’s Weekly Supplement on 1845 October 3
appeared a letter by Taylor entitled ‘The Rev. Richard
Sheepshanks, M. A., Fellow of trinity College, Cambridge; Member of the Board of Visitors of the Royal
Issue 13, June 2019
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Fig. 13: Site of the Liverpool Observatory (1843–66) on the banks of the River Mersey as it appeared in 2019. North is to the top in this
aerial view. Liverpool Observatory lay on the west quay of Waterloo Dock, just north of the entrance to Prince’s Half Tide Dock (see
Figure 5). In 1866 the Observatory moved to Bidston Hill in Birkenhead to make way for the redevelopment of Waterloo Dock, which was
subdivided into West and East sections, as seen today. At the same time Prince’s Half Tide Dock to the south was enlarged.
The site of the former observatory is now occupied by a large lock that was built after World War II to allow direct access to West Waterloo
Dock from the river. Waterloo Dock closed to shipping in 1988 and this lock was then filled in. (Google Maps)

plaintiffs. South lost over £8,000 and was so enraged
that he cut the mounting up and sold the bits in a scrap
auction, posting bills blaming Airy and Sheepshanks.
The resulting newspaper battle in 1838 between
South and Sheepshanks was widely reported: ‘South
bites at Sheepshanks, and, by way of poor thanks,
Sheepshanks makes of South a South-down’ [Southdown: a breed of Sussex sheep].125 During the five years
of arbitration, in an exchange of letters with Airy on
another matter, South became enraged to the point of
intimating his readiness to duel with Airy: ‘You may
require to my friend Captain Francis Beaufort, R. N.,
to whom I have confided the preservation of my character as a man, and my honour as a gentleman.’ 126
Taylor maintained his opposition to the Liverpool
Observatory to his last days. The American astronomer
Maria Mitchell took tea with him on 1857 August 3
and wrote later:
He is an old man … but full of life, and talks by the
hour on heathen mythology. He was the principal
agent in the establishment of the Liverpool Observatory, but disclaims the honor, because it was
established on so small a scale, compared with his
gigantic plan… He struck me as being a man of
taste, but of no great profundity.127

seen it… And all this about the wise or unwise placing
of the observatory’. The Mercury editors concluded:
We think, with Mr. Taylor, that the Observatory is
most injudiciously placed. Mr. Sheepshanks is
quite welcome to the contrary opinion; and,
indeed, it is highly probable, judging of his taste,
both in localities and in language, that, had the
placing of the Royal Observatory itself been left to
him, it would not have formed a conspicuous
object at Flamstead-house [sic], but [would] have
been peeping from amidst a forest of masts just
below London-bridge, in the congenial vicinity of
Billingsgate.122
The editors found support for Taylor by including a
letter from an old enemy of Sheepshanks: Sir James
South. ‘I very much regret having again to soil my pen
in writing the name of the Rev. Richard Sheepshanks,’
he wrote with distaste.123
South had been the defendant in a notorious trial
in 1833. Troughton and Simms sued South for nonpayment of the equatorial mounting they constructed
for his 12-inch refractor. The arbitration extended over
five years.124 Sheepshanks and Airy had acted as witnesses for the plaintiffs to support Troughton’s case that
the instrument was serviceable. The court found for the
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13. Greenwich Time is adopted in Liverpool

The advocacy for uniform time across Britain had long
been a particular concern for the Liverpool councillors.
It is difficult today to imagine what 19th-century timekeeping entailed. While all matters astronomical and
nautical had adopted Greenwich or ‘London time’, in
ordinary business and commerce every village and
town kept its own peculiar time based on its own longitude, differing in varying amounts from every other
place. When travel was difficult and infrequent, lack of
uniformity in time was a tolerable inconvenience. But
that could not last. By the 1840s demand for standardized time came from three space-condensing enterprises: the postal service, regional railroads, and the
electric telegraph.
In a 1842 May lecture to the Birmingham Philosophical Institution, the meteorologist and chronologist
Abraham Follett Osler (1808–1903) spoke on the early
efforts of William Hyde Wollaston (1766–1828) in promoting standard time for the postal service. Wollaston
was a member of the Royal Society and the Board of
Longitude and a wealthy chemist. He proposed that the
daily mail coaches bring chronometers from London to
set the clocks in every post office to London time.
He had no doubt that, ere long, all the town clocks,
and eventually all the clocks and watches of private
persons, would fall into the same course of regulation; so that only one expression of time would prevail over the country, and every clock and watch
indicate by its hands the same hour and minute at
the same absolute time.128
In 1844 Dundee clockmaker Alexander Cameron proposed that uniform time be adopted about the kingdom, but implemented along with local mean time:
‘Let there be two minute hands attached to the clock
on the same axis … the one hand to point to show
Greenwich mean time, and the other so fixed to it as to
show the mean time of the place where the standard
clock is situated’ 129 (Figure 14).
When the House of Commons met on 1845 March
13 William MacKinnon, MP for Lymington in Hampshire, suggested that ‘the same time, either that of
Greenwich or London, ought to be fixed for all railways in the United Kingdom and Ireland’.130 That
same year the Institute of Civil Engineers proposed that
all railway station clocks ‘should be made to show not
only London or Greenwich mean time – by which the
trains work – but the actual mean time at each place’
using ‘an extra (gilt) minute hand to show London
time.’ 131

Fig. 14: Proposed design for a public clock with two minute hands,
one showing local time and the other showing London (Greenwich)
time. (The Civil Engineer and Architect’s Journal, 1845)

the Chairman to the Railway Commissioners, Edward
Strutt MP, entitled ‘Uniformity of Time, considered
especially in reference to Railway Transit and the
Operations of the Electric Telegraph’.132 Booth detailed
a number of ‘ludicrous’ problems of commerce and
practical life caused by the lack of uniformity of time,
and recommended that all clocks in the land be
adjusted to Greenwich time during the night preceding
the start of the new year 1848.
On June 24 Booth wrote to Liverpool’s mayor,
George H. Lawrence, to inform him that on the first of
September the Trent Valley Railway would open, and
on that date all trains for Liverpool, Manchester, London, and all towns between would be regulated in
‘London or Greenwich time’, and requesting that the
town authorities would sanction setting Liverpool’s
public clocks to the same.133
Six weeks passed before Booth’s letter was read at
the Town Council meeting of 1847 August 4. Councillor Aikin remarked that the issue had been mooted
several years ago and ‘it had been stated that considerable inconvenience would result from it’.134 Mayor
Lawrence observed that if the railroads introduced it
Liverpool would experience ‘considerable difficulties’
as the difference between local mean and Greenwich
time was ‘about fourteen minutes’. This required ‘serious attention’, so the matter was referred to the Observatory Committee. On October 6 Aikin announced
that ‘the Observatory Committee would use their influence to have Greenwich time universally adopted in
Liverpool’.135
In the last week of 1847 November, both Henry
Booth, for the LNWR, and William Shuttleworth, Liverpool’s Town Clerk, published announcements in the
papers that ‘the principal Railways Companies throughout the kingdom’ had adopted Greenwich Time, and
that ‘the Mayor and Common Council of Liverpool
and the Churchwardens of the Parish’ had ordered

13.1. Influence of the railways
The London and North Western Railway Company
(LNWR) was formed in 1846 from a union of various
companies. Its northern secretary was Henry Booth
(1788–1869), the son of a Liverpool corn merchant. In
1847 January Booth published a 20-page open letter to
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town clocks also to adopt Greenwich time, to which
‘the attention of Proprietors of Hotels and Managers of
Newsrooms and other Public Institutions is respectfully
called’.136

chronometers required much more control over every
aspect of the individual clocks.
What caught Bache’s attention on that afternoon in
1849 was a letter from Bond on a subject of mutual
interest. Bond wrote:
My patience having been totally exhausted in fruitless efforts to induce the person having charge of
rating the steamers chronometers at Liverpool to
interest himself in the subject of the determination
of our differences of Longitude, I wrote to Mr. J.
Hartnup, Director of the new Observatory at Liverpool, stating my difficulties and proposing an
alliance with him for the purpose of ascertaining
the difference of Longitude between Greenwich
and Cambridge by means of chronometers transported in the Liverpool steamers. Mr. Hartnup
entered heartily into the plan … I have no doubt
you will feel, as I do, grateful for the ready zeal
with which Mr. Hartnup has entered into the very
spirit of the thing. We shall find in him an able
coadjutor.140
Following a quarter century of debate and advocacy for
an observatory at Liverpool, and propelled to completion with the energy of Airy and Sheepshanks, an institution modest yet noted had emerged on the banks of
the River Mersey. Under the capable stewardship of
Hartnup, advances in maritime navigational support
and public time service would ensue.
In Part 2 of this paper to appear in the next issue of
The Antiquarian Astronomer we will continue with the story
of the remarkable Harvard–Liverpool Chronometric
Expeditions, plus Hartnup's innovative chronometer
testing and electric clock time distribution.

13.2. Financial concerns
In one regard, namely the rating of chronometers, the
finances of the Observatory were falling short of expectations. At the 1849 March 11 meeting of the Town
Council James Aikin regretted to say that
the observatory was not so well supported by the
English captains as it was by the American: for, in
fact, whilst almost all the American captains sent
their chronometers to be regularly rated, not a
tithe [tenth] of the English captains did so. He (Mr.
A.) said the observatory was not at present a paying
concern: it was not self-sustaining; but he hoped
the time was not far distant when it would.137
For the Observatory to become self-supporting it would
have had to rate 800 chronometers per year at 7s 6d
each. Chronometers were subjected to 30 days of temperature variations over a range covering typical winter
to tropical heat environments, so in a typical year
(1853) only 256 chronometers were tested (one-third
were from Liverpool makers).138 And, at various times
in its history, the Observatory’s fee was rescinded. By
1868 chronometers were tested without charge, and
when a rating fee of only five shillings was reinstated for
several months, ‘there had been only 17 chronometers
tested, the amount received for the testing being £4 5s.
This sum was so small that it was thought advisable to
test them gratuitously’.139
14. The Harvard–Liverpool chronometric
expeditions
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In 1849 March Alexander Dallas Bache (1806–67),
Superintendent of the U.S. Coast Survey, was scanning
the afternoon mail in his office on New Jersey Avenue
in Washington, D.C. This was an era of rapid expansion of the Coast Survey’s North American geodetic
campaign. Local astronomical observations compared
across telegraphic lines measured relative longitude differences with probable errors of a few hundredths of a
second of time. Bache was determined to tie the American longitude grid to that of Great Britain.
Thus far, attempts to determine transatlantic longitudes using observations of Moon culminations, eclipses
and occultations, and the transportation of chronometers, yielded a range of values that varied by several
seconds of time. Bache needed an ‘American Greenwich’. He soon found it at the Harvard College Observatory, where the director was William Cranch Bond
(1789–1859). For a few years Bond had been given
access to the chronometer records of the Cunard
steamers that plied the Boston–Liverpool line. He soon
realized that deducing transatlantic longitude by
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Fiammetta Wilson:
Mandolins and meteors
William Barton

This paper presents an overview of the life of Fiammetta Wilson (1864–1920),
a pioneer female meteor observer. Born as Helen Frances Worthington in a
wealthy medical family in Lowestoft, Suffolk, her first marriage ended in divorce
and she took to living under the pseudonym of Fiammetta Waldahoff. To support
herself financially she taught the mandolin at the Guildhall School of Music in
London. Her second marriage to Sydney Arthur Wilson (1875–1925) in 1908
was more settled and she became interested in astronomy. She was one of the first
female Fellows of the Royal Astronomical Society and a meteor observer for the
British Astronomical Association. She also joined other astronomical societies.
The circumstances of her death are also covered.
1. Family background

parliamentary private secretary to the Labour Prime
Minister Ramsay MacDonald.6 A daughter, Phyllis
Mary (1880–1961), married Robert Thorne Coryndon
(1870–1925) in 1909; he later became governor of the
British colonies of Uganda and Kenya.7
The Worthington family were prosperous enough
for the young Fiammetta (then still known as Helen) to
be schooled at home by a governess from Denmark.8
She continued her education abroad in Switzerland
and Italy and also spent a year at a finishing school in
Germany.9,10
After a time in the UK she returned to Italy to study
music. She also travelled through the United States and
Canada.11 An animal lover who owned pet dogs and
rode horses, Helen/Fiammetta also enjoyed dancing
and playing tennis. Her wide education gave her the
ability to speak Italian, French, and German.
Francis encouraged his daughters’ appreciation of
the natural world, and after retirement from medicine,
devoted himself to microscopical studies and became
an acknowledged authority on rotifers.12 When he died
at The Beeches in Ipswich Road, Stowmarket, on 1912
April 23 his estate was valued at nearly £32,000, worth
between £500,000 and £750,000 today.13,14

The lady who would become known as Fiammetta
Wilson was born on 1864 July 19 in Lowestoft, Suffolk,
and was actually christened Helen Frances; she assumed
the forename Fiammetta around the beginning of the
20th century (Section 1.3). Her work as a meteor observer is fairly well-known in amateur astronomy circles
but the rest of her life story has received only incomplete attention.1 This paper sets out to fill in some of the
details, including the circumstances surrounding her
change of name.
She was the eldest of five children of Francis Samuel
Worthington (1836–1912) and Helen Felicite née Till
(1839–1922) who were married at Holy Trinity Church,
Clapham, London, on 1862 October 2.2 Her father
shared a medical practice in Lowestoft with his younger
brother, James Copland Worthington (1841–1906).
The practice had been established by their own
father, William Collins Worthington (1800–85), when
he came to Lowestoft as a young doctor in 1820.3
William Worthington could count Edward FitzGerald
(1809–83), the poet and translator of The Rubaiyat of
Omar Khayyam, among his patients, even if FitzGerald
did rate him as ‘expensive’.4
Fiammetta’s father Francis was of sufficient standing
in the medical community that he was elected president
of the East Anglian Branch of the British Medical Association in 1880–81.5 Francis’s brother James married
Harriet Myatt Vigers (1844–1933) on 1867 July 10 and
they had five sons and four daughters. One of their
sons, Sir John Vigers Worthington (1871–1951), was
Member of Parliament for the Forest of Dean and
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1.1. Other family members
Helen/Fiammetta had four siblings: two brothers and
two sisters. The elder brother was William Scott Till
Worthington (1872–1955), a broker who traded rubber
and who married Mabel Smith (1878–?) in 1903.15 The
younger brother, Richard Till Worthington (1875–1936),
continued the medical practice and married Edith
Marion Hedges (1870–1944) in 1904.16 Richard served
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on the committee of the Lowestoft and District Field
Club (1911–12) and its successor the Lowestoft and
District Literary and Scientific Association (1912–13
and 1913–14), of which he remained a member until
1920.17
In some recollections by the Suffolk amateur astronomer Roland Lebeg Townley Clarkson (1889–1954) in
1951, Clarkson ascribes joining the British Astronomical Association to Fiammetta’s encouragement. (Clarkson incorrectly remembers Fiammetta’s father as J. H.
Worthington, not F. S. Worthington. There was a James
Henry Worthington who was a member of the BAA at
this time, but he is not believed to be related to the
Lowestoft Worthingtons.)18
Fiammetta’s two sisters were Janet Marion (1870–
1953) who in 1912 married John Joseph Jervase-Hatt
(1868–1937), a civil engineer, and Beatrice (1879–1961),
who married a solicitor from a Suffolk beer-brewing
dynasty, Francis Alfred Worship Cobbold (1882–1947),
in 1922.19

1.2. First marriage
On 1889 October 29 the 25-year-old Helen Frances
(aka Fiammetta) Worthington married Herbert William
Webster (1864–1922) at St Gabriel’s Church, Warwick
Square, Pimlico, London.20 Webster was a singer and
music teacher who went to Magdalen College, Oxford,
from where he matriculated in an unrecorded subject
in 1883 October. His father was the Reverend John
Webster (1826–86) and his elder brother, also a clergyman, was another John Webster (1860–1937?).
At some stage something went wrong with the relationship, and eighteen years later, on 1907 February 1,
Helen/Fiammetta initiated divorce proceedings against
her husband on the grounds of his desertion and adultery dating from the summer of 1898. (As an aside, of
the 644 divorces in England and Wales in that year,
52% were started by the male partner and 48% by the
female.) 21 The decree final was granted to her on 1907
October 21.22
Given the nearly ten years from the marital split to
the start of proceedings it seems likely that the divorce
was only undertaken so that the parties could be free

Fig. 1: Fiammetta Wilson c.1903. This, the only known portrait of
her, was taken by the London photographic studio Lafayette, based in
Bond Street, who were noted for their pictures of English high society.
It was published in the scientific magazine Knowledge in 1915.

to remarry. Indeed, Helen/Fiammetta married Sydney
Arthur Wilson (1875–1925) early the following year,
on 1908 February 29 at All Saints Church, St John’s
Wood, London. It was at this point that she acquired
the surname by which she became known in astronomical circles.

1.3. Second marriage and a new name
Her new husband, eight years her junior, was a clerk
employed at the Bank of England. On the 1908 wedding certificate (Figure 2) Helen is described as ‘single
and unmarried’ rather than the usual ‘spinster’, possibly
implying that the registrant knew something of her
marital history. Helen’s ex-husband was even quicker

Fig. 2: Certificate for the marriage of Fiammetta Waldahoff to Sydney Wilson on 1908 February 29. The certificate records that she had
changed her name by deed poll to Fiammetta Waldahoff in 1901. At that time she was still married to her first husband, Herbert Webster.
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off the mark, remarrying sometime in the last quarter
of 1907.23
Helen’s new marriage certificate also refers to a second identity, that of ‘Fiammetta Waldahoff’.24 Working
back from the 1908 marriage, the only previous official
record for someone of that name comes from the 1901
census when she was lodging at 25 Upper Baker Street,
London, describing herself as a professor of music and,
quite fancifully, a Russian subject from Poland. She is
also recorded as being 33 years of age, some four years
younger than Helen would have been at this time.25 A
different source, though, describes her as being a native
of Milan.26
It turns out that Helen had adopted the name
Fiammetta Waldahoff by deed poll on 1901 September
23.27 The name Fiammetta means ‘little flame’ in Italian, and presumably originated from her time studying
music in that country; it is sometimes incorrectly written with only one ‘m’. Why she chose Waldahoff as her
adopted family name is unknown.
From 1897 until at least 1916 Fiammetta held an
appointment at the Guildhall School of Music in London as a professor teaching the mandolin.28 She was
influential in the origin of the British Guild of Mandolinists and Guitarists, which held its first meeting on
1906 June 9 but proved to be short-lived.29 Fiammetta
gave public and private recitals on the mandolin, with
Edwin Ashdown (1827–1912) as her agent.30
Fiammetta and Sydney Wilson were both elected
to the BAA on 1910 February 23.31 At that time they
were living at Rose Cottage, Windmill Lane, Cheshunt,
Hertfordshire. Fifteen months later they were lodging
at Rock Farm, Reigate, Surrey.32 From approximately
1914 to early 1916 they lived at a house called Zavijava
in Hansol Road, Bexleyheath, Kent. Zavijava is the
Arabic name for the star β Virginis but how this name
came to be selected is not known. In 1916 July they
moved to Chestnut Cottage, Barnet Lane, Totteridge,
in northwest London (Figure 3).33
There is only one known likeness of Fiammetta
Wilson, credited to the studio of James Lafayette who
was a well-known society photographer (Figure 1). It
was published in 1915 but dates from around 12 years
earlier when she would have been in her late thirties.34

Fig. 3: Chestnut Cottage, Totteridge, where Fiammetta and Sydney
Wilson lived from 1916 until her death in 1920, photographed in
2018. From here she made observations from an elevated platform in
the rear garden. (Bill Barton)

recovery of Comet 20/D Westphal in 1913.37 Discovered in 1852, this comet had a period of 61.8 years, but
was not recovered at its next predicted return in 1976
and is now considered lost.38
She also used these same binoculars to produce a list
of over 60 clusters and nebulae that could be observed
with small optical means. The list, published in 1916,
was composed from observations mostly taken at Chestnut Cottage. Even then, her true love was never far
from her thoughts, for she wrote: ‘My principal interest
being engaged upon meteoritic observation, I have
never liked to prolong the study of a cluster lest a fireball should escape me.’ 39
Her second instrument was a 3-inch or 3½-inch (76mm or 89-mm) aperture refracting telescope. During
World War I this was loaned to the Belgian astronomer
Félix de Roy (1883–1942), who had fled to the UK
when his native country was over-run by the German
army.40 Fiammetta promoted his plight through the
pages of Nature and English Mechanic magazines.41
2.1. Contributions to the BAA
As mentioned in Section 1.3, Fiammetta and her husband were elected to the BAA in 1910. She encouraged
others to join and proposed or seconded 11 members
between 1915 and her death in 1920. Perhaps the most
notable of these new members was Hugh Percy Wilkins
(1896–1960) who went on to direct the BAA’s Lunar
Section from 1945 to 1956.42
Fiammetta’s first published astronomical observation was of an occultation of Mars by the Moon on
1910 April 13 which she and her husband watched
through binoculars from the belfry in the centre of
Bruges, Belgium.43 At the BAA meeting on 1913 May
28 Fiammetta displayed a sample of a set of charts
of naked-eye stars on the gnomonic projection that
were being prepared by the amateur astronomer and

2. Fiammetta’s astronomy

Fiammetta Wilson is said to have become interested in
astronomy through attending lectures given by the
astrophysicist Professor Alfred Fowler (1868–1940) at
the Imperial College of Science and Technology, London, around 1910. From this point she withdrew from
her previous active social and musical life to follow
astronomy.35
Fiammetta only ever used modest observing equipment, starting with a Zeiss 8 × 24 binocular with a 6°.6
field of view36 with which she made an independent
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of its quarterly journal, The Chaldæan, up to the summer
issue of 1919 as well as being Director of Observations
from spring 1920 until her death a few months later.52
She was also a member of various other societies in the
UK and overseas.53
The Edward C. Pickering Fellowship for Women,
an annual award of US $500, was established in 1912
to assist female astronomers working at the Harvard
College Observatory.54 The award for 1920 was to be
the first to someone outside America. Wilson was to
receive the award, but she died before it arrived. It was
subsequently transferred to her sometime BAA Meteor
Section co-director Grace Cook.55 Wilson might possibly have travelled to Harvard to work. Cook did not,
but instead spent the money on observing equipment.56

Table 1

Fiammetta Wilson’s other areas
of observation

• The zodiacal light, including one occasion from
Casablanca, Morocco.74
• Aurorae between 1916 April and 1917 August.75
• Comet Beljawsky (C/1911 S3) in early October
1911.76
• Mercury from 1914 summer to 1916 April.77
• Uranus’s movement against the background
stars during the summers of 1911 and 1915.78
• Neptune’s movement in 1914 February.79
• The minor planet Vesta through the stars of
Taurus in 1915 January, and its brightness
estimated.80
• The variable star Mira in 1915 January, 1915
December, and 1916 January.81

2.3. Meteor work
Above all, Fiammetta Wilson is best known for her
positively Herculean efforts in meteor observation, even
continuing during World War I Zeppelin air raids. As
well as the hazard from falling bombs during a raid,
there was also the risk of arrest by a conscientious
special constable.57 On one occasion Wilson even had
an astronomical telegram to Grace Cook about a fireball stopped by the censor because the object was
suspected of being a ‘spy rocket’.58
Wilson noted some ten thousand meteors between
the years 1910 and 1920, 650 of which were doubly
observed, usually by Cook in Stowmarket, Suffolk, or
William Frederick Denning (1848–1931) in Bristol.
Two geographically separated observations of the flight
of the same meteor allow its track through the Earth’s
atmosphere to be calculated and although this wasn’t
pioneering work the number of real paths derived in
this decade equalled the number obtained in the previous quarter of a century.59
In his obituary of her, Denning paid tribute to what
he called her dauntless spirit: ‘She sometimes watched

meteorologist Thomas William Backhouse (1842–1920)
of Sunderland for use by meteor observers. ‘I consider
it the most perfect map in all respects that an observer
could have,’ she told the meeting, adding her hopes
that ‘we now, one and all, will turn our enthusiasm into
making observations of the greatest accuracy’.44
From 1911 to 1921 the BAA meteor section was
directed by the Reverend Martin Davidson (1880–1968)
but in 1916, during World War I, he temporarily left
the UK for a chaplaincy in the military services. In his
absence the section was run by Wilson and Alice Grace
Cook (1877–1958).45 Later Cook acknowledged that
Wilson was the de facto director and that she had given
only ‘some slight assistance’ until Davidson’s return at
the end of the War in 1918.46

2.2. Memberships and awards
Wilson was elected to the BAA Council in 1916, 1917,
and 1919.47 Another landmark was that she was in the
first group of female Fellows of the Royal Astronomical
Society elected on 1916 January 14; the others were
Mary Blagg, Ella Church, Grace Cook, and Irene
Warner.48 Her address was given as care of the Pioneer
Club in St James’ Street, London. Originally a noted
centre of feminism dating from 1892, the Club’s reputation had been reduced following the death of its
prime mover Emily Langton Massingberd (1847–97);
presumably Wilson was a member.49 By 1918 Wilson
had ‘compounded’ her RAS fellowship fees, enabling
her to enjoy life membership.50
In 1916 November a group called the Chaldæan
Society was formed to promote basic naked-eye astronomy.51 The origin of the society’s unusual name is not
known; perhaps they took it because they considered
the Chaldæan civilization to be founders of astronomy.
Wilson was an active member and served as co-editor
Issue 13, June 2019

Fig. 4: The zodiacal light as seen by Fiammetta Wilson from
Portscatho, Cornwall, on 1915 November 6 at 5.21 a.m. The
brightest part of the light was north of the ecliptic in Virgo, and its
intensity was said to be twice that of the Milky Way. This diagram
appeared in the BAA Journal for 1916 February.
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the heavens for five or six hours, when only a few stars
were visible amid the clouds, and her perseverance was
often amply rewarded by the detection of fireballs.’ 60
It seems that Fiammetta and her husband observed
together at times. In 1915 she lamented that since the
start of the war ‘my husband has been unable to help
me’. Consequently she feared that ‘whilst I have been
writing down notes recording one meteor, another may
have eluded me’.61
Not wanting to fell the trees that grew in the garden
of Chestnut Cottage, Wilson had an elevated platform
constructed, which she called her ‘perch’, to see above
them. ‘Here,’ wrote Denning, ‘she stood in some of the
keenest winds of winter mornings, watching and
recording, with wonderful fidelity, the paths of the
objects she loved so well.’ 62
As well as observing from home at Bexleyheath and
Totteridge, Fiammetta mentions in her reports the
villages of Looe and Portscatho in Cornwall.63 During
a 4½-hour watch from the latter place on the night of
1915 October 5 she saw and sketched a train from a
bright fireball that persisted for nearly 18 minutes.
‘Nebulous matter seemed to be moving with great
velocity, like a sort of whirlwind,’ she reported.64
She also saw and sketched the zodiacal light from
Portscatho on the morning of 1915 November 6 (Figure 4). Gavin Burns, director of the BAA Aurora and
Zodiacal Light section, noted it as being one of the very
few morning reports he had received.65
Observations of the Quadrantid shower on the
evening of 1918 January 3 by Denning and Wilson
caused something of a stir, for although the numbers
were similar to previous years a new radiant point was
discovered near Iota Draconis, 8° north of the normal
position. Denning at Bristol recorded 11 shower members, but Wilson in clearer skies at Totteridge logged
four times as many.66 During February 1920 Fiammetta
joined Grace Cook in Stowmarket to carry out joint
observations. With only one exception their results
were in complete agreement.67
As we have seen, meteors were not her only subject
of interest. She also observed the zodiacal light, aurorae, comets, planets, and variable stars – for a complete
list see Table 1. In addition to her meteor reports published with Grace Cook in the JBAA Wilson wrote in
the following journals: Monthly Notices of the Royal Astronomical Society; L’Astronomie; Journal des Observateurs; The
Observatory; The Chaldæan; and The English Mechanic.

voluntary aid work during the War sapped her strength
excessively.71 Her use of two separate given identities is
confirmed by a posthumous announcement made by
her sister Janet, who was her executrix.72 Neither of her
marriages produced any children.
Finding himself single again Sydney remarried to
Hilda Virginia Hebden-Philips (1892–1974) on 1920
September 6, a mere seven weeks after Fiammetta’s
death.73 His name no longer appears in the published
BAA membership lists after 1920, suggesting that without Fiammetta he had little or no further interest in
astronomy.
4. Conclusion

Fiammetta Wilson clearly belongs in the ‘grand amateur’ category of Victorian and Edwardian astronomers,
although unlike many of those she never aspired to own
a large telescope or observatory; she remained primarily
a naked-eye observer. Born to wealthy parents she was
schooled abroad, and prior to taking up astronomy,
enjoyed a life based around social events. Musically talented, she played and taught the mandolin. However,
unlike her observing colleague Grace Cook, Fiammetta
neither seriously used a large astronomical instrument,
made any significant discovery, nor was she a sole
observing section director of the BAA.
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William Herschel and German
astronomers:
Adulation, inspiration, and scepticism
Marcus L. H. Hope

This paper is based mainly on an examination of surviving correspondence
between William Herschel and his German contemporaries, along with German
sources and pre 20th-century commentaries which are probably little-known in
the UK. It looks at William Herschel’s influence on the development of German
astronomy through equipment, discoveries, theories, and methods of observation. It examines Herschel’s self-assurance of his observational capabilities and
the divergence from German astronomers’ measurements of asteroids, particularly their diameters. German astronomers were proud of his fame and courted
him by letter, but replies from him were scarce. Herschel’s correspondence with
Johann Schroeter shows a deeper rivalry between the two self-taught astronomers who achieved fame in different ways. Correspondence between German
astronomers and Herschel had dried up by 1803, but it is unclear why.
1. William Herschel the instrument maker

‘front-view’ optics on his larger telescopes, in which the
eyepiece was mounted at the front of the tube, looking
down, rather than on the side as in a Newtonian. Writing to Herschel in 1793, Schroeter remarked on ‘your
fine invention of a front view’; he later mounted his
own version on his 27-ft (8.2-m) reflector.2

The state of astronomical equipment in Germany in
the first part of the 18th century was rather deficient.
Very little equipment was of German manufacture and
funds were short. What observatories there were relied
heavily on old-fashioned English-made refractors, quadrants, and reflectors.1
By 1778, only four years after he had made his first
telescope, William Herschel’s improved Newtonians
were in demand from equipment-hungry German
astronomers, particularly attracted by their high magnification powers. Herschel’s discovery of Uranus in
1781 with his famous 7-ft (2.1-m) reflector on its novel
mounting led to a surge of interest in his instruments.
Table I presents details of the five complete telescopes known to have been exported to Germany prior
to 1800, along with seven sets of optical parts to other
buyers. Herschel’s correspondence with his German
counterparts refers to numerous requests for additional
instruments, including larger telescopes, so we can
assume that the total number exported was greater.
Several telescopes were also built in Germany to his
design, details of which he made available to the upand-coming German astronomer Johann Hieronymus
Schroeter (1745–1816) who lived in Hanover and knew
members of the Herschel family there (see Section 5).
Noteworthy among Herschel’s inventions was the
Issue 13, June 2019

1.1. Eyepieces and magnification
Herschel’s fine eyepieces enabled increased magnification, but his claimed use of very high powers (up to
×6000) caused less controversy in Germany than in
England, where the Royal Society temporarily withheld publication of a Herschel paper over the issue.
Herschel explained himself in a letter to the Astronomer Royal of 1782 March 28 which was read to the
Royal Society. Its president, Joseph Banks, commented
sternly: ‘Mr H acknowledges that by this theory, the
powers come out somewhat different from the numbers
assigned to them in his former papers.’
Schroeter asked Herschel in 1786 whether an eyepiece giving ×3000–4000 would be possible for his own
13-ft (4-m) instrument, having already used ×1200
magnification ‘satisfactorily’ with his Herschel-supplied
7-ft reflector.3 Later he found ×2500 satisfactory with
his 13-footer.4
In 1806 the German astronomy popularizer August
Gelpke (1769–1842) recorded without quibble that
magnifications of ×2000 to ×7000 had been achieved
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Correspondence confirms praise for it from German
scientists such as Georg Christoph Lichtenberg (1742–
99), who set about building a micrometer to Herschel’s
design; it was also the inspiration for Schroeter to make
his own version. A later refinement was Herschel’s socalled ‘lucid disc’ micrometer, in which the image seen
through the telescope was compared with a back-lit disc
of oiled paper. Herschel used a variant of this device to
determine the diameters of Ceres and Pallas in 1802.
Although Gelpke credited Gottfried Kirch in Berlin
with the invention of the screw micrometer in 1679 (40
years after Gascoigne!), German astronomers did not
benefit from any worthwhile local improvements until
the 1820s. Schroeter was meanwhile grateful for obtaining an example of Herschel’s ‘spider thread’ screw
model. Projection micrometers were in use in both
countries. Herschel thought his version, using a ‘camera
eyepiece’ to project onto a sheet of paper, was superior
to Schroeter’s. ‘I should be glad to know in which
respects your new differs from my old Projectionmicrometer,’ Herschel asked (his underlining).6

Table 1

William Herschel’s exports to Germany
Complete telescopes known to have been supplied to
Germany by Herschel include:

• 10-ft for the University Observatory, Göttingen,
supplied at George III’s request; taken by Herschel
to Göttingen in 1786, on his last visit to Germany.

• 7-ft sold to Johann Elert Bode at Berlin, 1786.

• 7-ft for the Staatlicher Mathematisch-Physikalischer
Salon, Dresden; originally bought by Count von
Brühl, c.1790.

• 10-ft for the same Salon, presented by George III
to Count Brühl, then a diplomat in London,
probably around the same date.
• 7-ft sold to Baron von Hahn at Remplin near
Guestrow, around 1796.

Telescope optics or other parts supplied for local assembly,
or known to have been built in Germany according to
Herschel’s instructions during his lifetime, include:

2. Spreading fame in Germany

• 20-ft sold to Baron von Hahn in 1791; also a ‘large
reflector’ in 1800.

Before his discovery of Uranus in 1781, Herschel was
almost unknown as an observer in both England and
Germany. Germans were more familiar with British
scientists such as Alexander Aubert, Nevil Maskelyne,
or Joseph Banks, and probably first heard of the new
planet through one of them. For German astronomers
such as Johann Elert Bode (1747–1826) in Berlin and
Christian Mayer (1719–83) in Mannheim, Herschel’s
discovery was a matter of national pride. Nevertheless,
Bode wrote to Herschel in 1783 proposing the name
Uranus as a substitute for Herschel’s fawning ‘Georgium
Sidus’. Subsequently, the chemist Martin Heinrich
Klaproth (1743–1817) baptized his newly discovered
element ‘uranium’ in a nod to Herschel’s discovery.
As William’s fame increased, it fell to his loyal sister
and co-worker Caroline Herschel to keep a Visitors
Book which now resides at Herschel House in Bath.
Although it starts only in 1783, it records a steady
stream of German notables (among others) from various parts of Europe. These would have contributed to
spreading Herschel’s name on the continent.
German interest in Herschel’s 1783 Royal Society
paper On the proper Motion of the Sun and the Solar System
and his 1784 theory of the Milky Way On the Construction
of the Heavens was recorded thus by Schroeter: ‘How
much interest is felt in Germany about your excellent
instruments and how many more important discoveries
we hope to hear from you; your great discovery of the
movement of the Solar System towards lambda Herculis seems to me very remarkable.’ 7 Lichtenberg was
effusive the same year about Herschel’s discoveries on
Mars, adding: ‘Your theories concerning the structure
of the Universe are excellent’.8

• 7-ft sold to the Landgrave Ludwig X, Darmstadt
(after 1790).
• 4¾-inch reflector mirror and eyepieces only,
supplied to Johann Schroeter.

• Two of 4 ft or 5 ft made according to Herschel’s
instructions by Schroeter in Lilienthal, then
exported to Tallinn, at that time under German
rule.

• 7-ft constructed by Schroeter following Herschel’s
plans, using Herschel’s optics and vital parts, used
in his observatory in Lilienthal until 1815, later at
the Göttingen University Observatory.
• 4-ft Newtonian (origin unknown) refurbished by
Schroeter with primary and secondary mirrors
supplied by Herschel; used as above.

with Herschel’s 20-ft (6.1-m) reflector.5 Such capabilities would have suited the observation of double stars,
an established German area of study.

1.2. Micrometers
Herschel’s micrometers may have been responsible for
the sharp divergence with German astronomers in
assessing the diameters of the first two asteroids discovered (see Section 3). His screw micrometers went back
to the designs of William Gascoigne (mid-17th century)
and James Bradley (mid-18th century), but even with
improvements from about 1778 there were accuracy
problems at higher magnifications. Herschel’s solution
was his 1781 ‘lamp micrometer’ (Figure 1).
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Fig. 1: William Herschel’s lamp micrometer, as illustrated in the Philosophical Transactions of the Royal Society in 1782.
At its heart were two small lamps with cotton wicks. One, labelled ‘a’ on this diagram, was fixed at the centre of a semicircular board
while the other, b, was movable along an arm, L. The observer turned two long rods, P and D, until the position angle and separation of
the two lamps matched the telescopic image of a double star. The lamps, shown in detail in insets 3, 4, and 5 at top right of this diagram,
consisted of a flame inside a box with a brass sliding door. In each door was a pinhole, labelled ‘l’, to simulate the appearance of a star.

vinced at the time. It was not until 1837, over half a
century later, that the eminent German astrometrist
Friedrich Wilhelm Argelander (1799–1875) confirmed
Herschel’s discovery from his own observations of
stellar proper motions.
The accuracy of Herschel’s other assiduous observations, such as on double stars and the parallax of fixed
stars, increased his reputation. In 1798 von Hahn
noted: ‘The taste for astronomy is beginning to spread
through Germany. Your great discoveries have principally contributed to this.’ 9
Some indication emerges from correspondence that
German astronomical research was less well-known in
England than it might have been. Lichtenberg complained in 1784 that Herschel made insufficient reference to Opera inedita (1775), a collection of previously
unpublished papers by the German mathematician and

Baron Franz Xaver von Zach (1754–1832), who
travelled regularly between Saxony and England,
ensured that an extract from Herschel’s 1784 Royal
Society paper ‘On the Construction of the Heavens’
was translated and published in Bode’s Astronomisches
Jahrbuch (Astronomical Yearbook), learned society journals being often the best method of transmitting information within Germany. Baron Friedrich von Hahn
(1742–1805) also asked for help with communicating
Herschel’s works ‘which are so rich in grand ideas’ to
the many amateur astronomers in Germany who
wanted to know.
But, despite Schroeter’s effusive welcome in 1784
for what he termed Herschel’s ‘great discovery’ of the
movement of the Solar System in the direction of
Lambda Herculis (Figure 2), which Herschel termed
the apex of the Sun’s motion, few others were conIssue 13, June 2019
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astronomer Tobias Mayer (1723–62), probably because
it was Lichtenberg himself who had edited the collection: ‘It is the fault of the English booksellers, who do
not trouble themselves about foreign publications’.10
This is a curious statement, since Mayer’s lunar tables
had been presented to the government in London,
found to be most accurate and helpful for determining
longitude, and earned a healthy £3000 for his widow.
However, Schroeter made the odd claim that bound
books by foreigners were considered contraband in
England.11
Meanwhile Herschel pressed on with his discoveries
of further moons of Saturn in 1789 and of Uranus in
1792, which were seized on in Germany. There is no
evidence that Herschel took any pains to make his discoveries and theories known abroad; he usually provided published material on request, but otherwise was
content for his reputation to speak for itself. Generally,
though, his cosmological theories were less remarked
on than his discoveries within the Solar System.

event it was an Italian, Giuseppe Piazzi (1746–1826)
at Palermo, who discovered the first object in the planetary gap by chance on 1801 January 1. No sooner had
the new body been found than it disappeared behind
the Sun.
Herschel failed to find the new addition to the Solar
System and it was not picked up again until the very
end of that year – by von Zach, using predictions of its
orbit made by the mathematician Carl Friedrich Gauss
(1777–1855). Herschel finally located the little body in
February 1802, estimating its diameter at half that of
the Moon.12 It was later named Ceres.
A second object in the Mars–Jupiter gap, Pallas, was
found by Heinrich Olbers (1758–1840) of Bremen later
in 1802. Herschel decided that Ceres’ highly inclined
orbit and tiny size precluded it being a planet, and proposed a new status of ‘asteroid’.

3.1. Differing measurements by Herschel and Schroeter
Herschel was obliged to devise a more accurate projection system than his ‘lucid disc’ (Section 1.2) to measure
the tiny discs. According to his contemporary Charles
Babbage (1791–1871), Herschel compared the asteroids’ images with small blobs of wax of various sizes on
strings placed 700–800 feet (215–240 m) away to calculate the minute angles subtended.13
He finally gave a diameter of 161.6 miles (260 km)
for Ceres and 147 miles (237 km) for Pallas, both much
smaller than modern figures. But Schroeter’s estimates
were much larger, although his methods were unclear:

3. The asteroid controversy

The Titus–Bode Law of 1778 predicted the existence of
an unknown planet between Mars and Jupiter, while
accommodating Herschel’s discovery of Uranus. The
search for the missing planet was coordinated with six
other astronomers in 1800 by von Zach at Gotha – the
so-called Himmelspolizey, or celestial police – but in the

Fig. 2: William Herschel’s
diagram of the apex of the Sun’s
motion deduced from the proper
motions of bright stars. He
concluded that the Sun was
headed towards a point near
Lambda Herculis, where the
curved lines converge at the top of
this diagram. Unusually for
Herschel, the discovery was not
based on his own observations
but came from an analysis of
proper motions in star catalogues.
The diagram appeared in the
Philosophical Transactions of the
Royal Society in 1783. In it, the
sky is shown as on a globe, i.e. a
mirror image of the way we see it
from Earth. Herschel’s result
was not confirmed until over half
a century later, by the German
astrometrist F. G. W.
Argelander.
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1624 miles (2614 km) for Ceres and 1425 (2293 km) for
Pallas. Olbers thought Schroeter had included too
much ‘spurious light’.14 Indeed, Schroeter entertained
odd ideas about a ‘luminous mist’ around these objects.
Later his assistant Karl Ludwig Harding (1796–1804)
estimated an angular width of 2 arc seconds for Ceres,
putting its diameter at only 400 miles (644 km).
Herschel insisted his measurements were correct,
but both Bode and Olbers found difficulty in accepting
his small figures. Von Zach also described Herschel’s
measurements as unbelievable. However, writing to
Gauss, Bode commented: ‘Herschel estimated the angular diameter of Ceres at 1½″ of arc. These elements
[which could refer also to distance] do not differ greatly
from your estimates, which fit very well with my observations’.15 But Gauss, who had urged Herschel to study
Ceres and Pallas, wrote that to his surprise, Herschel
only allowed Ceres 1″ of apparent diameter. Perhaps
the implication was not that Herschel’s observations
were wrong, but that his subsequent calculations were.
This could account for Gauss’s reported comment elsewhere about Herschel’s ‘unmathematical methods’.16
On the other hand, Olbers appeared convinced that
Herschel was closer to the truth than Schroeter. Bode,
though, took issue with Herschel’s ‘strange-seeming
opinion of Ceres and Pallas’ which related to their
‘atmospheres’ and expressed his astonishment in a letter of 1802 August 5 to Herschel at the latter’s results in
determining such small diameters.17 Furthermore, Bode
backed the calculations by Olbers and Gauss of Pallas’s
elliptical path over those of Herschel.
In fact, both sets of figures for the asteroid diameters
were wrong, although Herschel’s were better: current
estimates give 588 miles (946 km) for Ceres and 340
miles (547 km) for Pallas.

Table 2

William Herschel’s main German
astronomer correspondents

• Bode, Johann Elert (1747–1826): Professor, Royal
Academy of Sciences, Berlin.
• Brühl, Hans Moritz, Graf von (1736–1809):
resident in London from 1783, observatory in
Harefield.

• Gauss, Carl Friedrich (1777–1855): Professor of
Mathematics and head of the Observatory at
Göttingen.

• Hahn, Friedrich, Graf von (1742–1805): amateur
astronomer, observatory in Remplin, Mecklenburg.
• Lichtenberg, Georg Christoph (1742–99):
mathematician and Professor of Experimental
Physics, Göttingen.

• Olbers, Heinrich Wilhelm Matthias (1758–1840):
amateur astronomer with home observatory in
Bremen.

• Schroeter, Johann Hieronymus (1745–1816): chief
magistrate and amateur astronomer with own
observatory in Lilienthal.
• Zach, Franz Xaver, Freiherr von (1754–1832):
Director of the Observatory in Gotha from 1791.

they also had elliptical orbits, but were really planets
outside the zodiac because of the inclination of their
orbits. He predicted that there could be many bodies of
similar size in this region of ‘planet-cores’, with a different formation process from rocky planets and closer to
Mars than Jupiter. No rejoinder from Herschel exists.
Some English astronomers also showed scepticism
about the new designation. But it appears that Herschel
soon left the study of asteroids to others, such as
Stephen Groombridge (1755–1832), who passed on
positional data but did not pursue any conceptual ideas.
Meanwhile German astronomers continued to discover
further asteroids: Harding, Schroeter’s assistant, found
Juno in 1804 and Olbers found Vesta in 1807, using the
10-ft (3-m) Herschel telescope of 1786. Bode could not
quite bring himself to accept their discovery as asteroids
and it took a while for the term ‘asteroid’ to be generally
accepted in Germany. The next example – Astraea –
was also discovered by a German, Karl Ludwig Hencke
(1793–1866), but not in Herschel’s lifetime.

3.2. Planets or asteroids?
Bode clung to the belief that Ceres was ‘the 8th primary
planet of our solar system’ as he wrote to Herschel on
1802 August 5. He was thus thrown by the discovery of
Pallas, describing it as a ‘special exceptional planet (or
comet) in her neighbourhood’. This view was at first
backed by Olbers and von Zach, but a few months later
Olbers agreed with Herschel that the bodies differed
from true planets because of their orbital eccentricities
and that the name ‘asteroid’ seemed appropriate,
although they could be remnants of a larger mother
planet. Writing to Bode in May 1802, Herschel commented that Bode’s Law would be ‘completely overthrown if we take these as planets; it is restored if we
ascribe a new category’.18 Von Zach remained firmly
unconvinced, as indeed was Schroeter.
One solitary surviving letter dated 1802 September
10 from the German astronomer Johann Sigismund
Huth (1763–1818), who was passing through London
at the time, shows further doubt about Herschel’s conclusion that Ceres and Pallas could not be planets.19 He
argued that their small size should not rule this out, as
Issue 13, June 2019

4. Correspondence with German astronomers

Surviving material shows that Herschel had three
French astronomer correspondents, two Italian, and
eight German (Table 2). While his most intensive
exchanges were with Joseph Jérôme de Lalande (1732–
1807) of the Paris Observatory, correspondence with

34

The Antiquarian Astronomer

Schroeter (Figure 3) of the privately funded Lilienthal
Observatory in Lower Saxony came a close second and
is examined in Section 5.
Herschel generally received many more letters than
he replied to, whether British or foreign, but there are
also references to letters from him which were either
not copied by Caroline or are lost. Most German correspondents wrote in German (Bode had notoriously difficult handwriting), but none of Herschel’s surviving
letters are in German: he preferred English or (especially when writing to Bode) French. The German correspondents were generally prolix, while Herschel was
much less so.
Herschel was constantly asked for copies of his
Memoirs to the Royal Society (published in Philosophical
Transactions) and obliged, either in full or in summary.
Obtaining copies of these on the continent, let alone in
translation, was not easy. He was however not keen on
providing a running commentary on all his observations, preferring the results to be made known through
his catalogues and other publications when he had
worked through them. Much of the correspondence
refers to delays in obtaining the telescopes and accessories that prospective buyers had ordered from him.

member of the Berlin Academy of Science’ and asks for
a letter to be written to the Academy. You can write in
French or English, Bode added helpfully.20
This is odd, as Herschel, writing on 1790 March 2,
asked Bode to present his paper on Saturn to the Royal
Academy of Sciences in Berlin as a testimonial to the
honour the Academy did him in admitting him as a
foreign member.21 It is likely that the correspondence
was delayed and crossed – Herschel notes elsewhere
sending letters via friends to ensure receipt. When
Schroeter passed on news of a Diploma from the
Leopoldina, the Imperial Academy of Sciences founded
in 1652, Herschel replied immediately that he was
delighted. So we should not conclude that Herschel
was too busy, or too unconcerned, for such matters.
Before the observatories of von Hahn and Schroeter
were up and running, Herschel’s observations filled a
large vacuum. Even elsewhere in Europe, Herschel had
little competition. Later, Herschel swapped discovery
information with German astronomers, who were keen
to apprise him of their own detailed observations, or,
like Bode, wanted information on double stars for
inclusion in his Astronomical Yearbook or his own Catalogue
of Double Stars. But he was generally less forthcoming
than his correspondents.
Even in 1790, Bode was offering to make Herschel
‘better known’ through his Yearbook. Immanuel Kant
(1724–1804), the German philosopher, contacted Bode
in 1790 to persuade him to publish a German translation of Herschel’s Memoir On the Construction of the
Heavens. But Bode published extracts only, as he considered that ‘the famous man ventures too much into the
realm of speculation’.22
Bode, the first German astronomer to observe
Uranus, spent time correcting previous 17th-century star
charts and catalogues. From this he postulated that other
astronomers had earlier observed Uranus as a fixed star
and recorded it as such in their catalogues. His candidate was 34 Tauri, noted by both Flamsteed and Tobias
Mayer, or possibly Flamsteed’s 44 Piscium of 1679.23
Bode continued to summarize Herschel’s discoveries
in his Yearbook. Herschel was generally obliging, sending
Bode copies of his Memoirs and measurements of
Uranus in exchange for Bode’s Ephemerides and comparing details of difficult double stars. There are exchanges
on comets, Saturn, variable stars, star brightness tables,
and the newly discovered asteroids. Bode was also fascinated by Herschel’s discovery of ‘rays that occasion
heat’, but this did not elicit new avenues of thought on
his part or that of other German astronomers. Indeed,
the discovery was received with doubt and open denial
by many of the scientific bodies of Europe.

4.1. Relations with Johann Elert Bode
Herschel was made a member of the Prussian Academy of Sciences in Berlin in 1788. Bode congratulated
him at that time. But writing in 1790 June, Bode
remarked that the Secretary of the Academy had ‘not
yet had a thank you for your acceptance as an external
Fig. 3: Johann Hieronymus Schroeter (1745–1816) of Lilienthal
was a prolific correspondent and rival of William Herschel’s.
Engraving from Franz Xaver von Zach’s Allgemeine Geographische
Ephemeriden (1798).

4.2. Correspondence with other German astronomers
The Göttingen physicist Georg Christoph Lichtenberg
was also a keen correspondent. He gushed: ‘When I
observe your greatest immeasurable discoveries then
I must confess I am delighted that I am living in this
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Fig. 4: Johann Schroeter built
his largest reflector at Lilienthal
in 1793. With a tube 27 ft
(8.2 m) long and a mirror 20
inches (0.5 m) in diameter it was
larger than William Herschel’s
famous 20-ft telescope and had
an even more elaborate mounting.
The tube could be raised or
lowered in altitude by pulleys
and the entire mounting rotated
in azimuth around the central
brick tower. The observer sat on
the platform at the top. From
Schroeter’s Aphroditographische
Fragmente (1796).

Fig. 5 (right): A full-size replica
of Johann Schroeter’s 27-ft
reflector was opened at Lilienthal
in 2015. The white tube can just
be seen within its fork-like timber
frame, pointing to the upper right.
At lower left are the large wheels
on which the mounting rotated on
a track 20 metres in diameter.
The observer could access the
observing platform, nearly 7
metres above ground level, either
through the central tower or from
the ladder at left. (K.-D. Uhden,
TELESCOPIUM-Lilienthal)

age’. He went on to speculate about an atmosphere on
the Moon and the possibility that its mountains were
volcanoes.24 Herschel’s 1792 paper on Saturn’s rings
and the locked rotation of its fifth satellite led Lichtenberg into discussions of satellite mass and gravity.25
Lichtenberg also showed keen interest in Herschel’s
evolutionary theory of the Milky Way. His own paper
of 1781, Über das Weltgebäude (‘On the structure of the
universe’), argued in favour of the evolutionary principle, following on from Kant’s theory of a natural
development process whereby planets resulted from a
chaotic primal nebula, but he had a cautious opinion
of Herschel’s more rigorous concepts, saying ‘there
remained a lot to be desired in these thoughts’.26
Olbers on the other hand was quite against any
assimilation of evolutionary thought. His conservative
stance had led him to comment that Herschel’s observations confirmed ‘nothing more than the existence of
Issue 13, June 2019

nebulous stars: there are stellar systems in which the
stars are packed closer together than in other systems
… everything else is conjecture’.27
Correspondence with Baron von Hahn was mainly
about obtaining telescopes or parts thereof (and the
associated delays). Having received his 20-ft telescope
from Herschel, von Hahn pleaded in 1793 for a sketch
or description of how to set it up, as Herschel’s design
for its mounting was then quite unknown in Germany.
Von Hahn also translated Herschel’s memoirs on nebulosities for the 1801 Ephemerides.
4.3. Von Zach the go-between
Baron von Zach served as an intermediary, particularly
with Bode, sending Herschel extracts of the latter’s
letters (and those from Lalande for good measure)
where further information was sought from Herschel,
particularly for Bode’s Yearbook. Von Zach was no
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and ‘his way of naming I do not like’. Writing to von
Zach, he noted and corrected the latter’s ‘slip of the
pen’ in an equation, giving him the right one; later he
noted that von Zach’s method of calculation (concerning Uranus) ‘differs from mine’ and ‘appears erroneous
in 5 different places’, thus claiming different results.34
But this was perhaps a fair comment.
Despite this, von Zach could write that Herschel
was a man lacking all presumption: an open, communicative, and jolly companion. Although perhaps not in
every case: according to one of Herschel’s biographers,
the American astronomer Edward Singleton Holden,
there was a feeling that Herschel undervalued the
labours of his contemporaries, making something of a
habit of not quoting previous authorities. On the other
hand, Holden noted the generally ‘most pleasant characteristics’ of his relations with others, as supported by
numerous contemporary accounts.35

mean astronomer in his own right and provided
detailed calculations on 1784 June 1 of the orbit of
Uranus in opposition.28
Von Zach acted to mitigate any awkwardness
between Bode and Herschel. Writing to Herschel on
1785 August 5, he defended Bode’s contention that the
‘disappearing stars’ (probably referring to objects whose
positions Herschel had supplied to Bode, but which did
not appear in a star chart) were a slip of the pen and
printers’ errors. ‘I already took the liberty,’ he continued, ‘to warrant to Mr Bode that you certainly won’t be
angry at it … in my opinion there is no harm in it to
show that the Review you have made of the Heavens is
a very exact one’.29
Helpfully, von Zach later (1787 June 9) gave his own
calculations of the positions of Planet Herschel (i.e.
Uranus) between 1676 and 1705 which showed that
John Flamsteed at Greenwich had not in fact seen it. In
1791, von Zach organized the printing at Gotha of new
tables of Uranus together with a succinct history of the
discovery of the planet.
Bode used von Zach as an intermediary to pass on
his catalogue and star maps, saying he would have written direct but he was waiting for an answer to his last
letter. (Other correspondents made similar comments!)
Von Zach was also a conduit for telescope purchase
inquiries as well as requests for drawings of the Moon
and other bodies. Von Zach showed himself to be a
typical 18th-century ‘natural philosopher’, writing in
English, French, and German as indeed did von Hahn.

4.5. Contacts dwindle
William Herschel did not seem interested in crossborder ventures. He did not attend the first international Astronomical Congress, organized by von Zach
in Gotha in 1798, although Bode and Lalande were
there. Instead, Britain was represented by an obscure
young Cambridge mathematician, George Butler (1774–
1853), later to become headmaster of Harrow School.
Surviving correspondence between Herschel and
German astronomers peters out around 1802–3. It is
not clear why this was; William was still viewing comets
in 1819, although his health started failing from about
1810. Correspondence with Lalande is not recorded
after 1802 either, although Laplace’s last letter survives
from June 1814, with Herschel’s reply. Correspondence with English contacts continued in many cases
until 1818.
Caroline Herschel saw to it that William’s esteem in
Germany did not die with him and ensured the publication of his translated papers in 1828. Few letters to
her about her brother survive, but Olbers wrote in
October 1831 praising the help she had given William
as well as acknowledging her own discoveries and catalogue updating.

4.4. Herschel’s disputatious side
When Herschel disagreed with German astronomers’
conclusions, he was not reluctant to say so. For example, he firmly rejected Christian Mayer’s view that
small stars near larger ones were in fact satellites or
planets of other systems, but otherwise expressed pleasure at Mayer’s corresponding with him; Mayer was
particularly excited by Herschel’s discovery of 400 double stars and his views on annual parallax.30
Herschel was taken to correcting others’ inaccuracies, but ‘not in a spirit of criticism’, arguing that
‘observations are as they are’, without partiality
towards friends. For example, in a paper of 1793 about
Venus he openly took Schroeter to task for his ‘defective’ measurements of the planet’s atmosphere, attributing it to the fact that the mirror of his telescope
‘which was a very excellent one’ had by then become
considerably tarnished.31
Commenting in the same paper on Schroeter’s
claimed discovery of mountains on Venus far higher
than any on Earth, Herschel asserted: ‘No eye which is
not considerably better than mine, or assisted by much
better instruments, will ever get sight of them’ 32 and
wanted to know ‘by what accident I came to overlook
mountains of such enormous height’.33
William also commented sniffily to his son John that
Schroeter’s descriptions were better than his drawings
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5. Herschel and Schroeter: clash or friendly
rivalry?

Thirty-one of Schroeter’s letters to Herschel from 1783
to 1803 survive, but only six in response. A lop-sided
relationship from the start: Schroeter, the amateur selftaught astronomer who came to the science by love of
the heavens, was very much in awe of the equally selftaught Herschel. He was the first person in Germany to
obtain a Herschel-made telescope, at a cost of 400
Reichsthaler (over £7,000 in today’s money). His
largest telescope, a 27-ft reflector (Figures 4 and 5), was
modelled on Herschel’s famous 20-ft.
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5.1. 1779: Schroeter the novice
Even by late 18th-century German custom, Schroeter
was overly polite in his formal address. He would often
call Herschel his ‘friend and patron’ although the two
had never met and Herschel never financed anything
for him. However, as a musician himself, he is said to
have known the Herschel family in Hanover. William’s
younger brother Dietrich Herschel (1755–1827) helped
Schroeter obtain a usable achromatic telescope (actually
a 3-ft Dollond refractor) in 1779, to which Schroeter
added a Moon and Sun micrometer of his own devising
to help with calculating the movement of sunspots.
His enthusiastic but somewhat misguided observations of Venus led to his claiming that a mist encircled
the planet, and his postulation of an atmosphere for the
Moon did not find favour. Inspired by Herschel’s 1780
paper in Philosophical Transactions on Algol, he decided to
follow his example. In 1781 he moved in a senior legal
administrative position to Lilienthal in search of clearer
sky than in central Bremen. Bode and Olbers advised
on setting up an observatory.
By 1784, he had obtained a 4-inch (100-mm) mirror
from Herschel with attachments, costing 31 Reichsthaler (some £500). His 1786 7-ft reflector, also from
Herschel, was much more expensive at 138 Thaler,
having two mirrors of diameters 4.7 inches (120 mm)
and 6.5 inches (165 mm), ten eyepieces of up to ×1200
magnification, and a screw micrometer. His own
‘Scheiben-Mikrometer’ of 1786 is clearly based on
Herschel’s disc micrometer. To this equipment he
gradually added various telescopes of his own design.
Schroeter’s correspondence with Herschel at this
period was full of rather sycophantic thanks for items
received, comments on setting-up issues, anxious queries
about the slow delivery of items ordered, and requests
for further equipment not readily available in Germany,
such as an astronomical regulator clock with a certain
pendulum, or a silver chronometer from Arnold with a
seconds hand – and a silk-thread micrometer for good
measure.36 He often channeled his friends’ requests for
telescopes and mirrors.37, 38
Schroeter invited Herschel and his brothers to
Lilienthal in 1786, although they never got there. To
his chagrin, he found he had missed meeting Herschel
in Hanover that year, when Herschel was en route to the
University of Göttingen to deliver the 10-ft telescope
commissioned by King George III. He blamed postal
delays for this – a common occurrence.
He swapped detailed information on observations of
Jupiter and Uranus, and praised his 7-ft telescope from
Herschel as ‘it continues to win me so many friends’.

Fig. 6: Schroeter observed apparent lumpy projections on the southern
cusp of Venus, which he interpreted as ranges of high mountains on
the planet. Herschel, by contrast, found no such features. These
drawings come from Schroeter’s book Beobachtungen Über Die Sehr
Betraechtlichen Gebirge und Rotation Der Venus (1793).

tion and atmosphere of Jupiter, and passed on a
Diploma from the Mainz Academy of Sciences which
required no duties from him, only acknowledgement.
Unable to come to England as he had hoped in
1791, Schroeter sent Herschel a likeness, ‘as one of your
greatest admirers’, for which Herschel thanked him. But
Herschel elsewhere grumpily observed that if Schroeter
wanted to get the best out of his telescope, he should
follow the setting-up instructions he had been sent.
As Schroeter’s finances improved he started to construct a set of four observatories (or rather groups of
telescopes) at Lilienthal, making it the largest and bestequipped site of the period in Europe. It had a total of
22 instruments, 13 of which were reflectors, 10 of them
being constructed by him and his colleagues. Herschel
was particularly interested in Schroeter’s views of planetary nebulae through his 24-ft, which was larger than
the 20-ft Herschel normally used.40 Schroeter’s largest

5.2. 1787: The confident Schroeter
On 1787 November 12 Schroeter offered to translate
one of Herschel’s papers in Philosophical Transactions for
the German public as well as Herschel’s latest discoveries about Mars, to be printed at his own expense.39 He
favoured Herschel with a 20-page memoir on the rotaIssue 13, June 2019
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telescope of all, the 27-ft reflector, was outdone only by
Herschel’s 40-ft (12-m). Schroeter also had a set of four
refractor comet sweepers. All this he was able to finance
from his own resources, setting up a dedicated mirror
workshop on site – the first of its kind in Germany. By
the late 1790s he had overtaken Bode as Germany’s
most celebrated astronomer.
Whereas Herschel’s focus included fixed, double,
and variable stars and the depths of interstellar space,
Schroeter’s was directed mainly towards the Solar System, as with most other German astronomers of the
period. He started with work on lunar cartography, following Tobias Mayer’s chart of 1775, and postulated
the existence of volcanoes on the Moon. His efforts
resulted in an impressive (and very large) tome on the
Moon, published in 1791, that established his reputation in Germany as a skilled astronomer.41

public, but the contretemps largely blew over by 1794.
Schroeter, however, writing to friends, thought Herschel’s criticism of his views on Venus ‘impertinent’.46
Von Zach also remarked that in refuting Schroeter’s
claim to have seen mountains on Venus, Herschel had
‘attacked him very strongly’.47 But Herschel would tell
it as it was, even if it seemed to be a put-down, as he
did in his paper in the Philosophical Transactions of the
Royal Society in 1793.48 On the other hand, Schroeter
was the first to record (correctly) the phase anomaly of
Venus in 1793.
Schroeter was also a keen observer of comets but
considered Herschel’s opinion of their ‘dissipating’
nature reduced their significance as Solar System
objects and worried that his own researches would
upset not only Herschel but his fellow German Hans
Moritz von Brühl (1736–1809), whose pet subject it
was. To be fair, Herschel initially praised Schroeter for
his work on the Moon, sent him his own observations
of Venus, and wanted to hear his ideas on, for example,
planetary nebulae seen through his new 24-ft (7.3-m)
telescope. Schroeter obliged in long letters; one from
November 1793 runs to 11 pages (see Section 5.4).49
Herschel had other differences of opinion with
Schroeter. One, in 1792, concerned movements and
observations of Vega and an accompanying small star
which might have changed position. Herschel asserted
that there was no mistake in his catalogue and that
there was ’no room for doubt’.50 Herschel also contested Schroeter’s accuracy on observations of Jupiter
and Saturn and their oblateness.51
One detects a clear feeling of superiority on Herschel’s part: as his telescope was better than Schroeter’s,
he thought the German was seeing things. It was said
that Herschel tended to take single or a few readings
and be convinced that he was right, while Schroeter
tended to be more meticulous.
But Herschel was not always right: for example,
Schroeter’s estimate of the oblateness of Mars was
much closer to modern estimates than Herschel’s and
he was correct on the diameter of Venus. Von Zach
records that he often made remarks to Herschel about
his ‘exotic observations’ and claims to have stopped
Herschel from publishing unchecked material, ‘such as
the diameter of Arcturus, which Herschel saw as 2″
angular diameter because he had been staring at it
uninterruptedly for between a quarter and half an
hour’.52

5.3. Differences of opinion and method
Schroeter’s observations of Venus and the Sun (he
thought the spots were in the Sun’s atmosphere) were
well received by the Mainz Scientific Academy and he
passed them to Herschel. But Schroeter considered that
Herschel’s researches did not agree with his own observational method, so fearing an adverse reaction from
the great man, he sought help from Olbers, not wanting to make it public: ‘I am convinced of the practical
mistakes in Herschel’s method, but if I am wrong,
please correct me’.42 Bode and Lichtenberg supported
Schroeter, convinced that he had the best instruments.
Schroeter’s theories led to more disputes with Herschel, including over values for the oblateness of Mars.
Olbers encouraged restraint. Perhaps Schroeter overinterpreted his observations. Certainly he had his odd
ideas. One was that Venus had mountains up to 35 km
high. In 1786 he claimed to have seen a ‘bright white
spot, 1.5″–2″ in diameter’ on Jupiter as well as dark
spots on its satellites.43 Four years later he proposed that
the Moon had vegetation and life like the Earth, but
with a drier, thinner and purer atmosphere (although,
in fairness, it must be noted that Herschel himself had
earlier speculated that the Moon might be inhabited).
Another was that the dark patches on Mars were clouds
(’Wolkenstreifen’), which he put forward in a paper of
1799 distributed by Bode.44 Olbers tried to steer him
back on course.
Emboldened as a new member of the Göttingen
Society of Sciences, Schroeter felt brave enough to send
a preliminary notice of his observations on the rotation
of Venus to Herschel in 1793, including five pages of
description of the changes to the ‘horns’ (Figure 6).45
He also presented the second half of his Venus book,
(Aphroditische Fragmente zur genauern Kenntnis des Planeten
Venus) of 1796, in English, to the Royal Society.
The differences of opinion and contradictory observational results between the two men became public
through both English and German magazines. In private Herschel was more critical of Schroeter than in
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5.4. Schroeter’s 11-page letter
Defending himself to Herschel in a long letter of 1793
November 29, Schroeter noted regarding the Moon
and Venus that ‘honest observers with no regard to
personalities, describe their observations as they are,
even if they give differing results … it depends on
whether both observations were conducted at the same
time’.53 He hoped that his Venus observations would be
confirmed by Herschel and others.
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Conclusion

As for Herschel’s comments about his neglecting to
allow for the diameter of the Sun in a calculation, he
continued that he could not recall making such
remarks. Schroeter was clearly rather hurt, but kept his
composure, with his handwriting becoming firmer. He
then went on to describe the mounting of his 24-ft in
great detail. He also explained his plans for a 27-ft. For
this he asked Herschel’s advice on equipping it with a
front-view eyepiece and for information about the inclination of the main mirror.
Later he sent Memoirs on a curious light phenomenon seen in Serpens on 1795 June 28 (possibly a meteor
shower), Jupiter’s occultation by the Moon on 1795
September 23, details of his 27-ft reflector, comments
on Saturn’s satellites, and how his and Harding’s observations agreed closely with Herschel’s. Schroeter sent
his observations and drawings by the hand of Baron
George Best (a German astronomer frequently in England and well-known to Herschel) and humbly wrote
that it would be a ‘great gift’ if Herschel would read
them.

At a time when French astronomy was dominant in
continental Europe, William Herschel could fairly be
said to have inspired a resurgence of astronomy in Germany. Fame in Germany was not something he deliberately sought; indeed, one could argue that he had a
somewhat conflicted relationship with his country of
birth. He was content for German astronomers to publicize his activities as they saw fit. He was however sensitive to suggestions that his observations were less than
the best and that his interpretations – or his calculations – might be lacking in any way.
Herschel seems to have been more comfortable with
established astronomers, who depended on his catalogues and scarcely challenged his observations or theories, than with the more flamboyant and self-taught
Schroeter. The latter clearly irritated him from time to
time, but the scientific rivalry was merely robust from
Herschel’s point of view. He would not have seen it as a
clash, although perhaps Schroeter might have feared it
as such. In any case, dialogue was maintained in the
interests of science.
For German astronomers, Herschel’s prowess was a
matter of national pride and they wanted at first to ride
on his coat-tails. But their own efforts were successful in
different ways, leading to more European cooperation,
as with the setting up of the first Astronomical Congress in 1798, or with asteroid discoveries. German
astronomers continued to value observation over theory and indeed it was a German astronomer, Johann
Galle at Berlin, who first sighted Neptune, the planet
beyond Herschel’s, in 1846.

5.5. Schroeter goes his own way – and a sad end
Overall, Schroeter remained polite and congratulatory
towards Herschel. At the time of the first German
Astronomical Society meeting held in Lilienthal in
1800 Harding, Schroeter’s gifted assistant, decided to
translate several of Herschel’s papers into German to
retain his goodwill. But public differences of opinion
between Schroeter and Herschel continued, for example over Saturn’s rings, which Herschel maintained
were rapidly rotating whereas Schroeter thought they
were immobile.54
Schroeter pursued his quest for newer and better
instruments with mixed success. Herschel was not
impressed by Schroeter’s additional instruments, having learned from a Bremen optical machinist who studied with Herschel at Slough that they suffered from
winter exposure to the elements.55 On the other hand,
Herschel’s 40-ft was known in Germany to suffer from
precipitation and mirror movement.
In 1810, Schroeter was replaced in his official function as Amtsmann (Chief Magistrate equivalent) after
Lilienthal became part of the Kingdom of Westphalia.
The instruments had already been bought by George III
in 1799 as equipment destined for the University Observatory in Göttingen. Schroeter was allowed to use them
until they were transferred.
But before that could happen much of Lilienthal
was burned in 1813 by drunken French troops, including the Amtshaus where he lived and stored his precious manuscripts and books. The troops went on to
ransack the observatory. Although some of the telescopes were re-erected in Göttingen by 1816, Schroeter
estimated his losses at 11,000–12,000 Thaler, roughly
£160,000–£180,000 today. It is said he never recovered. He died later that year, aged 71.
Issue 13, June 2019
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An early astronomical society:

Highfield Astronomical and Meteorological Society,
Halifax (1859)
David Sellers

The Minute Book of the Highfield Astronomical and Meteorological Society of
Halifax, West Yorkshire, reveals the quirky meetings and personalities of one of
the UK’s first astronomical societies. Highfield AMS was established in 1859
and consisted almost exclusively of gentlemen drawn from moneyed circles. The
society’s instigator, William Richardson, was born into poverty, but became a
well-known popularizer of science and a successful instrument maker, with his
own impressive observatory. Despite an abundance of enthusiasm, the society
seems to have lasted scarcely three years before it broke up acrimoniously.
1. The travelling ‘natural philosopher’

Electro-Magnetic, and Pneumatic Experiments.
Mr R. will exhibit Two working Electro-Magnetic
Engines, and his powerful Coil Shock Machine, producing 500 Shocks per second, and giving the
appearance of LIFE TO A DEAD BODY!! At the
request of a few Friends, Mr Richardson will introduce the NITROUS OXIDE, OR LAUGHING GAS!!
The lectures proved very popular: halls were often full
to overflowing, at prices of one shilling for front seats,
six pence for back ones, and half-price for children. As
Richardson travelled around, his apparatus was so
‘extensive and complete and of such superior finish
that it formed quite an exhibition in a little market
town or village’.6 The audiences must have been at
once amused, enthralled, and instructed, scarcely
guessing at the humble origins of this erudite man.

The audience in the darkened lecture hall sat transfixed. A delicate coloured light played on their faces as
William Richardson (1804–78), an itinerant scientific
lecturer, adjusted the electrical potential being applied
to his apparatus on a small stage in the Huddersfield
Guild Hall in 1846 January.1 Local newspapers reported
the ethereal light as having ‘a similar appearance to the
aurora borealis’, achieved ‘by passing frictional electric
fluid through an exhausted tube’.
Richardson, while aiming to entertain, also saw
himself as an educator, responding to the public thirst
for knowledge of the latest scientific wonders. For each
experiment he took care to explain the current thinking. The rival fluid theories of electricity by the American Benjamin Franklin (1706–90)2 and the Frenchman
Charles François de Cisternay du Fay (1698–1739)3
were contrasted as explanations of the light from the
tube; Richardson preferred Franklin’s idea.4 For experiments involving the deflection of a magnetic needle by
a ‘galvanic current’ – the basis, Richardson informed
his audience, of new developments in telegraphy – the
interpretation of the Danish physicist Hans Christian
Oersted (1777–1851) was invoked.5
This was one of a course of four Philosophical
Lectures that Richardson had been delivering throughout the North of England (Figure 1). The advertisements promised that
The above departments of Modern Science will be
illustrated by his splendid Apparatus, with which
he will perform a variety of Electric, Galvanic,
Issue 13, June 2019

1.1. Life of William Richardson
Richardson was the only child of a miller, Jonathan
Richardson (1771–1814) and his wife Alice Freeman
(1775–1808). They married in 1801 at Southowram,
a village on the southeastern outskirts of Halifax.7
William was born on 1804 March 10 at Brookfoot
Mill, Brighouse, about two miles to the southeast of
Southowram. He was orphaned by the age of 10 when
first his mother and then his father died, after which he
went to live in Southowram with his uncle Samuel
Freeman (1786–1858), a local stone merchant.8
Two years later the young William was apprenticed
to learn cloth weaving with a relative at a farm near
Dudley Hill, Bradford. There, he was enticed into the
study of nature as he wandered in his leisure time in
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the surrounding countryside, being quickly drawn to
experimentation and natural philosophy.
A succession of jobs followed: ironworks labourer,
wagon driver for a tanning house, and managing a
farm. Once married to Ellen (1802–67) and in a home
of his own, he taught himself the art of scientific instrument making and soon became adept.
William and Ellen had three sons and a daughter.
They apprenticed their second son, Robert (1833–
1918), to the Leeds optical instrument manufacturer
Gabriel Davis (dates unknown). William and Robert set
up an instrument-making business together under the
name William Richardson and Son at High Field, the
family home in Pinnar Lane, Southowram. Their
instruments were sold all over the country.
William Richardson’s interests were wide-ranging
and not confined to scientific matters. He had a passionate interest in literature and was an acquaintance
of the Brontë sisters and their father who came to his
lectures in Haworth.9 He was said to have an excellent
memory and could recite passages from Shakespeare
and other authors at will. By the time of his death he
had amassed an impressive library of some 1400 volumes. William also befriended the radical journalist
William Cobbett.
The reverse side of a photographic portrait of
William Richardson taken in the mid 1850s (Figure 2),
declares that he is an ‘Optician, Lecturer, and Geologist’.10 He died at High Field on 1878 June 24.

Fig. 2: William Richardson (1804–78), founder of the Highfield
Astronomical and Meteorological Society of Halifax, photographed
at age 50. (Calderdale Local Studies Library, Calderdale Council)

2. Public interest and formation of the society

There was a real thirst for science among the wider
population of all classes at that time. Astronomy
received a boost on the occasion of an annular solar
eclipse on 1858 March 15. The centre track passed
from Lyme Bay in the south to The Wash in the east
and many Yorkshire folk observed it intently. As the
Leeds Mercury reported: ‘In the town of Leeds itself
the event caused an unusual degree of interest …
Crowds of spectators assembled in the streets wherever
a sight of the phenomenon was most likely to be
obtained. Nearly all appeared to be prepared with
stained glass as a protection to the eyes.’ 11
Hard on the heels of the eclipse came the spectacle
of Donati’s Comet (C/1858 L1), the second most brilliant comet of the 19th century, which was especially
prominent, high in Ursa Major, during September and
October of 1858.
Animated by the collective enthralment at these
celestial wonders, Richardson invited a number of local
devotees of science to meet at his house on Wednesday
1859 August 17 with a view to forming a regular discussion circle. Thus, with Richardson in the chair and
10 other ‘gentlemen’ present, the inaugural meeting of
the Highfield Astronomical and Meteorological Society
took place.
Most of the attendees were from the manufacturing
and professional circles of Halifax and the surrounding
industrial townships.12 On display at the meeting was
an impressive array of telescopes, including, according

Fig. 1: Poster for one of the ‘Philosophical Lectures’ given by
William Richardson in the 1840s. (Huddersfield Local Studies
Library, Kirklees Council, ref. B808)
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to a local newspaper report, ‘a choice Gregorian, of six
inches aperture, by Cuthbert; and two beautiful refractors, each about 3½ inches aperture, one by M.
Chevalier, of Paris, and the other by Messrs. Cook and
Sons of York’.13 These instruments were set out on an
observatory tower that consisted of an open platform
above High Field house (Figure 3).
Samuel Baines (1815–66), a worsted spinner and
manufacturer from Lightcliffe, a village about a mile
east of Halifax, who had also become known as a scientist, geologist, and philanthropist, was elected as president of the new society.14 Richardson became the
vice-president. Francis Alexander Leyland (c.1815–94)
agreed to act as secretary. Leyland was a bookseller,
printer, and stationer who later became an admired
antiquarian and local historian. The identity of the
minute-taker is not stated, but his remarkably frank
record of proceedings during the three year period that
the society flourished allows us to glimpse the activities
and motivations of this little fraternity. The Minute
Book is now held by the West Yorkshire Archive Service in Calderdale and the following account of the
meetings is based on quotations from it.15
Meanwhile, 25 km to the northeast, another group,
drawn from similar strata of society, had gathered to
form the Leeds Astronomical Society. The Leeds group
had been inspired by recent celestial events too, but
their moving spirit – a 14-year-old boy, William Trant
(1844–1924) – had also been enthused by the introduction of an astronomy course into the programme of the
Society of Arts Examinations for 1858.16 Unfortunately,
although the new Leeds society had plenty of impressive ‘hands-off’ patrons and did its best to advertise its
existence, within seven or eight years it perished.
A feature of the Highfield society was that its key
dates would be set by the sky. The annual subscription
of 10 shillings and 6 pence was to be due on midsummer’s day and the monthly meetings were to be on ‘the
Wednesday before full moon’. In contrast to the Leeds
Astronomical Society, whose subscription rate was
much cheaper (only 4 shillings per year in 1863),17
membership of the Highfield society seems to have
been by invitation only, and patrons were not sought.

Fig. 3: Members of Highfield Astronomical and Meteorological
Society pose with telescopes at the Highfield Observatory on Pinnar
Lane, Southowram, possibly on the occasion of the Society’s first
meeting on 1859 August 17. The sides of the observatory were
aligned north, south, east, and west, and on one wall was a round
dial connected to a weather-vane on the roof that indicated the wind
direction. (Calderdale Local Studies Library, Calderdale Council)

questions of doubt, and the scientific enquirer following the track which philosophy had made,
baffled and uncertain, was compelled to retrace his
steps.18
The meeting was reported in the Halifax Guardian,
which added that ‘The society is about to put down a
water gauge … removed as far as possible from all
atmospheric influence, so that an opportunity will be
afforded for testing the alleged statement of a gradual
diminution in the fall of rain having taken place.’ 19
A succession of meetings, with discussions ranging
from comets to meteorology, took place as the society
got off to a flying start. Overtures from a local astrologer, Charles Grendell, were summarily rebuffed: ‘As
this science did not come within the scope of the Society it was unanimously resolved that Mr Grendell’s
theses could not be entertained’.20 Significantly, there
was no recorded discussion about recruiting, holding
public events, or admitting women.
For a while, after the 1860 February meeting, the
minute-taker seemed to run out of steam, simply noting
that ‘several meetings of the society followed at which
little more than desultory conversations on various scientific subjects took place’. Then, in the strikingly
informal tone which characterized the new society, the
minutes continue:
For some months during the summer the meetings
were not regularly held, and the Minute Book was
misplaced, not as was facetiously supposed left at

3. First meetings

At its second meeting on 1859 September 7, Baines
gave an address on the objects of the new society and
then a review of the present rapidly changing state of
science, giving particular attention to ‘nebulous theory’,
the ‘new theory of the expansion of the Earth’, and
the conflicting opinions of the learned upon questions affecting cherished theories, and conclusions
long received with confidence on the authority of
great names. Such was the confusion recent ideas
had created in certain branches of science, that
opinions long held with confidence had become
Issue 13, June 2019
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the ‘Cock & Bottle’ [a pub in Southowram – see
Figure 4] for on several occasions Mrs Newsome
the hostess [i.e. landlady] was questioned about it
but could give no information as to its whereabouts.
The surmise was perhaps not altogether out of
place, inasmuch as it was the custom of the Halifax members, after the toilsome ascent of the hill,
on their way to the Observatory, to regale themselves at the aforesaid Cock & Bottle spending some
time in cracking jokes and smoking their pipes
before the ruddy fire of the old hostelry. The principal attraction at the Cock & Bottle during the winter meetings was a splendid sample of Jamaica
Rum, which Mr John Youd averred, he had never,
through the whole of his long-life experience, seen
equalled! The other members, on his recommendation, also patronized it; and, at all times, whenever they called at the said hostelry, Mrs Newsome
the hostess laid herself out to the utmost of her
ability to promote the comfort of her guests. And
they, frequently, on their part, after having
enjoyed her good cheer, and well fortified with it,
issued forth to brave the driving sleet or pelting
rain which in those winter nights oftimes whirled
round the elevated point on which the Observatory stands. Thanks to Mrs Newsome – if she were
a buxom widow –
“Bachelor, bachelor, bachelor John! –
He should marry her, he’s the mon!”
Prosperity to the Cock & Bottle, and may the members of the society from the town long live to enjoy
such noctes as the gatherings of the Highfield Astronomical afford them on their way to its observatory!
With regard to the missing Minute Book, the fallacy of the supposition that it had been left at the
Cock and Bottle, was shewn by its being afterwards
discovered in a cupboard!

The jovial atmosphere of the meetings is conveyed
by the minute for 1860 August, when Baines and
Richardson spoke on ‘the grand epochs of the earth’s
history, and the stupendous phenomena which had
wrought the mighty changes of its crust’ and ‘the hospitality of the worthy vice-president was enjoyed for the
remainder of the evening in perfect hilarity and reciprocal good feeling’.
A report for the benefit of local newspapers stated,
with more sobriety, that ‘The primary object of the
society is to record faithfully the atmospheric changes
of our neighbourhood, and to note such celestial phenomena as may appear. This it is enabled to do by the
aid of valuable meteorological and astronomical instruments, with which the observatory has been supplied
by the vice-president.’
At each meeting there would usually be an address
on an astronomical (or frequently geological) topic by a
member, but occasionally an invited outside speaker
would do the honours. Thus, in 1860 November, a certain Mr Bowman gave a talk on mathematics, but
overestimated the staying power of the members and
left the minute-taker utterly bewildered. Fortunately, it
was recorded, ‘The remainder of the evening was
enjoyed in an edifying manner. There was an absence
of learned formality and of that frigid restraint, which
too often casts its shadows over scientific gatherings,
and whose chilling influence retards, rather than promotes the desire for information.’
4. Controversies

Despite the conviviality evinced by the minutes, there
were often disagreements at meetings – especially when
discussion turned to topics such as evolution and the
chronology of the Earth. Nevertheless, we read that
within the Society, ‘whatever the heat of discussion,
one gratifying result of its learned noctes, and that not
the least, is, the perfect amity and good understanding
which subsists amongst the members: amongst gentlemen maintaining opinions the most opposite. One
section hold that man is destitute of a faculty to
comprehend fully that which is presented to him on the
evidence of his senses; while the other, reject all and
everything they cannot prove to demonstration…’
Sometimes, when faced with a puzzle, the members
would vow to investigate further, leaning on the goodwill of their hapless ‘Corresponding’ Secretary. At the
1861 March meeting
there was brought before the society… an extraordinary statement made by Capt. Drayson R.A.21
in a paper on the ‘Expansion of the Earth’s Crust &c’
read before the West Riding Geological and Polytechnic
Society in the year 1859 to the effect that between
the years 1827 and 1858 the Observatory of Edinburgh had moved 1373 yards towards the north
from the place it occupied previous to the former

Fig. 4: The Cock & Bottle in Southowram, the favourite watering
hole of the Highfield Astronomical and Meteorological Society, still
stands at the junction of Common Lane and Bank Top. It was
refurbished and expanded in 2010 and again in 2017. This is how
it appeared in early 2019. (David Sellers)
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date.22 Nothing could exceed the surprise of the
members at this marvellous assertion and it was
proposed by the president in a perfect maze at the
Captain’s extravagance and seconded by Mr J W
Ward on the plea that as they had a secretary they
ought to find him something to do – that that
functionary be requested to communicate with Mr
Chas. Piazzi Smyth on this subject.
Leyland duly wrote to the Astronomer Royal for Scotland, Charles Piazzi Smyth (1819–1900), and received
a pithy reply by return of post:
I can only say, that not being aware of the Observatory having moved during that time so much as
a tenth of an inch, & not having seen the printed
Report, I have no idea what can be meant.23
Whenever the meetings were held at the High Field
observatory, if seeing conditions permitted, the members would gather on the roof to look through the telescopes. Thus, at the 1861 April meeting
the moon, being in her first quarter, the large
Gregorian (eight inches in diameter) by Mr R.
Richardson [presumably William’s son Robert],
was brought into requisition. Fine views were
obtained of the walled plains, Archimedes and
Plato; and of the Mares Imbrium and Tranquilitatis… Equally fine views were also obtained of the
planets Jupiter and Saturn.
The minute-taker, as usual waxing lyrical, this time on
a melancholy matter, reported that
After these interesting observations, Mr Baines took
the chair in the room below, and with great feeling
announced the death of Mr Green of Bradford

who, although not actually a member, always
evinced the warmest interest in the welfare of the
society. After a long and laborious life he had
arrived at that period of his existence when he
hoped to enjoy the fruit of his labours. And, like
the husbandman who has stored in his granaries
the produce of the harvest, and who at the end of
his toil looks forward to the rest, which is the
reward of the faithful:- he – enabled by the success
of his calling – surrounded himself with books on
every science and the appliances necessary for
their pursuit, trusting to spend the residue of his
days in the enjoyment of the society of the learned.
But, as if to satisfy more fully the longings of his
spirit after that knowledge which appertains to the
phenomena of nature in their grandest and most
mysterious forms, he was summoned, let us hope
not to a state of unconsciousness, not to annihilation, but to a more perfect knowledge of the Great
first Cause and the inconceivable majesty of his
works!
5. Social class

On roughly the second anniversary of the society the
meeting was held at the home of their president,
Samuel Baines (Figure 5). The minutes, signed by Baines,
take obsequiousness to new heights, but in doing so
give us a candid view of the social circles involved:
It was at the invitation of Mr Baines and his amiable lady that the Annual Meeting was held, this
year, at their own house [Holroyd House, Lightcliffe]. Imbosomed in trees, and surrounded by
gardens, vineries, greenhouses and fish ponds this
mansion affords the ease and enjoyment which fall
to the lot of one who has borne the heat and burden of the day. It is here that surrounded by the
books, collections and appliances of science, and
encircled by his chosen friends, who are engaged
in the same pursuits with himself, the worthy president of our society
‘Keeps the noiseless tenor of his way’ 24
And without ambition, pride or ostentation
imparts ungrudgingly, the knowledge which he has
acquired by long and patient sedulity; and holds
no reward more precious than the internal satisfaction felt by a generous soul in the successful performance of good deeds! But it was not on this
occasion alone that the society had enjoyed the
hospitality of Mr Baines and it would be unjust if
this fact remained longer unrecorded. Indeed the
warm-hearted interest which he has on all occasions evinced for this society, as well as for science
in general – accompanied, as it always is, by his
well-known urbanity of manner, his unostentatious
demeanour and his genuine goodness of heart –
demands, on our part, this grateful and sponta-

Fig. 5: Samuel Baines (1815–66) was president of the Highfield
Astronomical and Meteorological Society during its brief life.
(Calderdale Local Studies Library, Calderdale Council)
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neous expression of acknowledgement. After tea,
which had been provided with Mrs Baines’s usual
plentifulness and good taste, members adjourned
to the library.
As chance would have it, the library was not to last.
Less than four years later, a business disaster forced
Baines to put his library under the hammer. It was sold
at auction in 1865 April: more than 4000 volumes of
scientific works, along with his collection of rare birds,
fossils, minerals, and philosophical instruments.25 The
following year he died, a broken-hearted man.
Another sidelight on the social position and views of
some of the members was revealed at the 1862 February meeting, when Christopher Ward gave an account
of his travels in the southern states of America:
The condition and occupation of their inhabitants
and the contentment of the slave population were
brought before his hearers in a familiar and interesting manner. The excellent relations of the slaves
with their owners were illustrated by incidents
which threw doubt on the policy of their emancipation; and rendered negatory the zeal of their
liberators!
This blinkered view within the privileged, educated,
layer of society is in stark contrast with the voices of the
supposedly uneducated, untravelled, mill workers of
Yorkshire and Lancashire, who, at roughly the same
time, were offering their support to the struggle for the

emancipation of slaves. The poor in the cotton-spinning
valleys of Lancashire and Yorkshire were suffering
drastically from the interruption of cotton imports as
a result of the American Civil War.
Yet, on 1862 December 31, a meeting of cotton
workers at the Free Trade Hall in Manchester resolved
to support the Union in its fight against slavery. They
wrote, ‘in the name of the Working People of Manchester’, to Abraham Lincoln, President of the United
States, saying:
the vast progress which you have made in the short
space of twenty months fills us with hope that every
stain on your freedom will shortly be removed, and
that the erasure of that foul blot on civilisation and
Christianity—chattel slavery—during your presidency, will cause the name of Abraham Lincoln to
be honoured and revered by posterity.26
Ward’s defence of slavery, by contrast, smacks of wilful
ignorance, or worse.
6. Dissolution

On 1862 March 12, the Society meeting was attended
by eight members and four visitors (including a Unitarian Minister). The address for the evening, by Baines,
was on the subject of why many of the lower orders of
animal had superior faculties to those of Man.
Mr Baines had expressed an opinion that the
eagle, vulture and hawk, as well as other birds and
animals, had not been created as we find them,
but, their exquisite faculties of sight and scent had
been perfected by the circumstances in which they
had been placed. Mr Christopher Ward objected
to this view and gave a succinct account of the
habits and distinctive qualities of many of the
feathered tribe which were known to have been
the same in every respect, in no way inferior, and
possessed of precisely the same faculties and
instincts, so far back in point of time, as human
information reaches, as they are known to
ornithologists at the present day. The eagle, above
two thousand years ago, when placed on the standard of Imperial Rome to illustrate the vigilance,
the lofty aims and fearless energy of the people
and Senate, was in every respect as now. Above
three thousand years have been added to the
world’s age since the Egyptians revered and
embalmed the Ibis. On a comparison of these
mummy birds with the living examples still extant,
the inference is justified that their instincts, habits
and natural characteristics, as now existing were
implanted in them on the fiat of their creation.
This could have been a sensitive topic, touching as it
did on the evolution or transmutation of species. In the
event, such matters did not cause offence. But a spat
developed after Richardson had cited, as a possible
illustration of Baines’s conjecture, the multi-lensed eye

Fig. 6: Highfield Observatory as it appeared in 1935. The building
was the highest point in Southowram and stood as a conspicuous
local landmark until the 1960s when it was demolished. (Halifax
Courier/Calderdale Local Studies Library, Calderdale Council)
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of the trilobite. This, he said, could have possibly arisen
as a result of repeated ‘muscular commotion’ as the
creature tried to see through turbid estuarine waters.
At this point, the minutes record an intervention from
another member, which ultimately was to cause the
dissolution of the society:
It is exceedingly to be regretted, that this ingenious
theory was met by one member in a spirit of banter, quite contrary to the aim & scope of the Society. He said, that if “muscular action had added so
many lenses to the visual organs of the Trilobite,
Mr Youd might, if he had exercised his eyes upon
the heavenly bodies for the last thirty years past”
with greater energy than he had done might have
been enabled, by this time, to dispense with the
use of a telescope. And he further recommended
Messrs Richardson who are engaged in the laudable task of making Gregorian telescopes, to urge
upon astronomers and microscopical Inquirers the
advantage of promoting the muscular action of
their eyes, in the habit of the Trilobite, in order
that they might pursue their scientific researches
without the aid of optical instruments. As no society exists without having some member who may
be counted inferior to the rest in all those amenities
which grace the scientific circles of this country,
considerable indulgence will be extended to the
member in question. No other incident occurred
to interrupt the gravity of the evening’s discussion
and the meeting broke up at an early hour; its
members instructed by the evening’s debate and
fortified by the “collodion” of the Society.
Fortified or not, members were somewhat agitated at
the next meeting on 1862 April 15. The minutes of the
previous meeting, although ‘read and applauded’, were
the subject of considerable discussion. They ended up
not being signed by the President, because
An influential member repudiated the construction put upon his words and asserted that a liberty
had been taken with his sentiments and opinions.
While several of the society expressed their entire
satisfaction with the Report, others affirmed that
the obnoxious passages ought to be obliterated.
Although the members agreed to meet again, the
Minute Book terminates abruptly at this point and a
resignation letter from Leylands, the secretary, is pasted
onto the next page. It is dated 1861 November 27,
suggesting that he had already contemplated resignation nearly five months earlier.

meetings via an exhausting hill climb, even in snow
blizzards. It had the use of a permanent observatory,
equipped with fine instruments. It also had the ear of
the local press and a mission to make valuable meteorological measurements. And yet, it appears, pride and
personal conflicts proved to be their undoing. The
intriguing Minute Book and a handful of newspaper
reports constitute the only reminder of its brief flowering, and a warning to others.
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The Stonyhurst College expedition to
the total solar eclipse of 1914 August 21
Graham McLoughlin

The total solar eclipse of 1914 August 21 had the misfortune of taking place at
the beginning of World War I. Its central line crossed an area of eastern
Europe that had been thrown into conflict only weeks earlier when Germany
declared war against Russia on August 1. A German eclipse expedition to the
Crimea with the intention of verifying the general theory of relativity was
interned by the Russians. A party from Lick Observatory was permitted to
observe the eclipse at Kiev because the United States was still neutral, but was
foiled by heavy cloud cover. British expeditions left for Kiev, Minsk, and the
Crimea only days before Britain entered the war. The Kiev party was intended
to include two Jesuit priests from Stonyhurst College, but Jesuits were not
allowed into Russia on religious grounds. Instead they were reassigned to lead
an additional expedition to Hernösand in Sweden. From there they successfully observed the eclipse, whereas the Kiev party was turned back because of
the war, and would in any case have been clouded out.
1. Introduction

1916), director of Pulkovo Observatory in Russia, it
was decided that the three expeditions would be
located as follows: the JPEC’s expedition at Kiev (duration of totality 2 minutes 13 seconds), the Greenwich
party at Minsk (2 minutes 14 seconds, the greatest
duration of this eclipse), and the Cambridge group at
Feodosia (also spelled Theodosia) in the Crimea (duration 2 minutes 9 seconds).4

The path of totality of the 1914 solar eclipse extended
from northern Canada across Greenland, Scandinavia,
and Russia to the Middle East (Figure 1 and inside front
cover). Meteorological data indicated a reasonable
chance of fine weather near the point of maximum
duration of totality, 2 minutes 14 seconds in southern
Russia, and British astronomers made plans to go there
to observe it.
In 1894 the Royal Society and the Royal Astronomical Society had formed a body for planning eclipse expeditions called the Joint Permanent Eclipse Committee
(JPEC).1 This eminent and powerful group could apply
to the Government Grant Committee of the Royal Society for funding and had control over the purchase and
supply of instruments to British eclipse expeditions.
For the 1914 eclipse, the JPEC decided that three
observing sites should be chosen. Sir Frank Watson
Dyson (1868–1939), the Astronomer Royal, and Hugh
Frank Newall (1857–1944), professor of astrophysics at
Cambridge, announced their intentions of sending out
expeditions from the Royal Observatory Greenwich
and the Solar Physics Observatory at Cambridge
respectively. The JPEC resolved that these should be
supplemented if possible by a third expedition which it
would arrange and fund.2, 3
After discussions with Johan Oskar Backlund (1846–
Issue 13, June 2019

2. Personnel

Originally, the JPEC’s Kiev expedition was intended to
consist of Alfred Fowler (1868–1940), professor of
astrophysics at Imperial College, London; his colleague
William Edward Curtis (1889–1969); Edmond Herbert
Hills, later known as Grove-Hills (1864–1922), the secretary of JPEC; plus Aloysius Laurence Cortie (1859–
1925) and Edward Dominic O’Connor (1874–1954) of
Stonyhurst College, Lancashire.
Stonyhurst was a Jesuit college with an observatory
that was noted for its solar and meteorological observations.5 Stonyhurst astronomers had participated in previous eclipse expeditions so it was natural to draw on
the Observatory’s experience for the 1914 event.
But the Russian government let it be known that
Fathers Cortie and O’Connor would be refused entry
because Jesuits were excluded from Imperial Russia by
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Fig. 1: Planned locations of the British expeditions to the 1914 total eclipse seen in an illustration from The Sphere, a British weekly
newspaper. Because of the outbreak of World War I, all but the Stonyhurst College expedition to Hernosand were cancelled. ‘In Russia
the Czar and the military authorities strove hard to spread the news of the eclipse so that the darkening of the sun during the day should
not cause the illiterate Russian soldiers to believe that it was a bad omen,’ reported the paper. (Collection of Graham McLoughlin)

law.6, 7 The JPEC had to modify its plans. Cortie was
instead commissioned to lead an expedition to
Hernösand on the east coast of Sweden, where the
duration would be only a few seconds shorter than at
Kiev although the prospective weather conditions were
not as favourable.
As well as Cortie and O’Connor from Stonyhurst
the expedition to Hernösand consisted of George James

The Antiquarian Astronomer

Gibbs (1866–1947), an engineer and astronomer from
Preston, and Edward Turner Whitelow (1854–1932), a
retired engineer and astronomer from Southport.
2.1. Aloysius Laurence Cortie
Cortie was born in London on 1859 April 22. After
studying at Stonyhurst and St Beuno’s Jesuit college in
Denbighshire, Wales, he entered the Society of Jesus in
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1878 and was ordained a priest in 1892.8 He studied
astronomy at Stonyhurst under Stephen Joseph Perry
(1833–89), himself an experienced eclipse chaser.
Cortie taught at Stonyhurst from 1885 and in 1919
became director of its observatory. Cortie was elected a
Fellow of the Royal Astronomical Society in 1891 and
went on to serve on its Council. From 1900 to 1910 he
was the director of the Solar Section of the British
Astronomical Association, was president of the Manchester Astronomical Society from 1911 to 1925, and
was also an active member of the Preston Scientific
Society’s astronomical section. He led expeditions to
observe the total solar eclipses at Vinaroz, Spain, in
1905, and Tonga in 1911. Cortie died at Stonyhurst on
1925 May 16.9
2.2. Edward Dominic O’Connor
O’Connor was born on 1874 November 26 in Port of
Spain, Trinidad, where he received his early education.
He completed his education at Beaumont College, a
Jesuit public school in Old Windsor, and at age 19
entered the Jesuit Order.10 Five years later he went to
Campion Hall, a Jesuit college in Oxford, where he
took a double first in mathematics. In 1902 he began
his long association with Stonyhurst College, where he
taught mathematics. He became assistant director of
the Stonyhurst Observatory and later succeeded Cortie
as its director in 1925. O’Connor died on 1954 February 23.11

Fig. 2: Father O’Connor, Father Cortie, and G. J. Gibbs prepare to
depart Blackburn railway station on 1914 July 28, bound for Hull.
From there they caught a steamer to Sweden. (Jeremiah Horrocks
Institute Archive, University of Central Lancashire)

in science and languages. He became a civil engineer
based in Manchester.15 On retirement he built an observatory at his home at Birkdale, Southport, in which
he housed the Alvan Clark 7⅓-inch refractor that had
originally belonged to William R. Dawes and which he
had bought a few years earlier. Whitelow became an
expert in solar photography, which marked him out as
particularly suitable for an eclipse expedition.
Whitelow became president of Manchester Astronomical Society. He was also a Fellow of the Royal
Astronomical Society and a member of the British
Astronomical Association and the Liverpool Astronomical Society. He died at his home at Birkdale on 1932
November 4. His observatory and telescopes were
donated to Stonyhurst.16

2.3. George James Gibbs
Born in London in 1866, Gibbs moved to Bedford with
his family in 1874. He was educated at Bedford Modern School where he developed an interest in both
engineering and astronomy and won an engineering
scholarship to the City and Guilds of London Central
Technical College. His engineering career took him to
Preston where he worked as a consulting engineer and
became known as one of the leading hydraulics engineers in Lancashire.12 He joined the Preston Scientific
Society, becoming chairman of its Astronomical and
Physical section and serving as its president from 1919
to 1926.
In 1906 Gibbs invented an ingenious timekeeping
device called a heliochronometer, a kind of sundial that
compensated for the equation of time to give GMT to
within one minute at the user’s location; this device was
the best way of finding accurate time before the introduction of broadcast time signals in 1924.13
In 1910 Gibbs became honorary curator of the Preston Municipal Observatory and was later responsible
for the design and building of the Jeremiah Horrocks
Observatory, now part of the University of Central
Lancashire. He died in Preston on 1947 February 22.14

3. Off to the eclipse

On the afternoon of Tuesday 1914 July 28 the Stonyhurst eclipse expedition departed Blackburn railway
station bound for Hull (Figure 2), from where they
sailed that evening for Gothenburg, Sweden, on the
RMS Calypso of the Wilson Line. After a rough passage
across the North Sea they arrived at Gothenburg two
days later.17, 18
Unknown to the eclipse party, major events were
unfolding elsewhere in Europe. On the very day they left
Blackburn the state of Austria-Hungary declared war on
Serbia in response to the assassination of Archduke
Franz Ferdinand, heir to the Austro-Hungarian Empire,
by a Serbian nationalist. World War I had begun.
The unwitting astronomers continued on by train
from Gothenburg to Stockholm where they celebrated
the feast of St Ignatius with German Jesuits in the city.
There they met two other Jesuit astronomers, Theodor

2.4. Edward Turner Whitelow
Whitelow was born in Elland near Halifax on 1854
November 1. During his youth he had a strong interest
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Wulf (1868–1946) and Luís Rodés (1881–1939) from
St Ignatius College in Valkenburg, Holland, who were
also travelling to Hernösand for the eclipse. They put
Cortie’s party in touch with the head of the local organizing committee, Klas Bernhard Hasselberg (1848–
1922) of the Royal Swedish Academy of Sciences.
Hasselberg arranged an observing site for Cortie’s
team in a field behind the Technical School at
Hernösand, just over 6 km from the centre line, which
turned out to be ideal.
Wulf placed his instruments in a large lecture room
facing due south while Rodés set up outside. The
observers were also given use of the school’s laboratories, workshops, and dark-room. The only restriction
was that, as war had now been declared, the visiting
astronomers had to present themselves at the police
station every day.19, 20
The British and Dutch groups sailed together from
Stockholm on August 2 and reached Hernösand the
following afternoon. The British instruments, which had
been sent out from Hull in advance, were waiting at
the port when they arrived. Gibbs, the expedition’s
engineer, began assembling the equipment at the
observing site the next day.21

mounted horizontally and fed by a coelostat. The
largest of the cameras had a Grubb lens loaned by the
Royal Irish Academy with an aperture of 4 inches (100
mm) and focal length 20 ft (6.1 m). Six exposures of 2,
4, 10, 25, 7, and 3 seconds were made with this camera
on 8 × 10 plates, showing the inner corona, although
the first was a failure.22
For wider-angle photographs of the outer corona
two cameras with lenses of shorter focal length were
used, mounted on top of each other. These lenses were
of 4 inches and 3.5 inches (100 and 89 mm) aperture,
focal lengths 34 and 12 inches (864 and 305 mm). The
4-inch, known as the Abney lens, had been used at
eclipses before, while the 3.5-inch lens was Whitelow’s
own. Four exposures of 10, 50, 15, and 5 seconds were
made with the Abney lens, and one of 95 seconds with
Whitelow’s lens.

4.1. Coelostats and spectrograph
Two coelostats fed the Sun’s image into the various
instruments. The larger coelostat had a mirror of 16
inches (406 mm) diameter supplied by the Royal Astronomical Society on a clockwork-driven mount that
proved somewhat erratic, despite Gibbs’s best efforts to
cure the drive errors. This coelostat supplied the three
cameras and also a 3-inch (76-mm) telescope fixed like
a finder on top of the 20-ft camera. O’Connor monitored the progress of the eclipse through this telescope
by watching the Sun’s image projected onto a groundglass screen (Figure 3).
The second coelostat, on a separate mounting, had
a Grubb 8-inch (200-mm) mirror loaned by the Royal

4. Expedition objectives and equipment

The aims of the expedition were to photograph the
Sun’s corona at different scales and to photograph its
spectrum in red, yellow, and green wavelengths. Three
cameras were used for the coronal photography, all
Fig. 3: Father O’Connor adjusts
the image of the Sun on the screen
of the 20-ft camera. A camera
bellows was fitted at the end of
the tube and exposures were made
on 8 × 10 plates. The camera
tube was made of wood and was
covered with a white waterproof
sheet. On top of it can be seen a
3-inch telescope which projected
an image of the Sun onto a
ground-glass screen by which
O’Connor monitored the progress
of the eclipse. Both the camera
and the 3-inch telescope were fed
by the 16-inch coelostat mirror.
(Jeremiah Horrocks Institute
Archive, University of Central
Lancashire)
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Fig. 4: Father Cortie (white hat)
makes trial exposures with the
spectrograph, while G. J. Gibbs
(dark hat, partly concealed)
ensures that the Sun’s image is
correctly positioned on the
spectrograph slit. At right of
centre can be seen the 8-inch
coelostat mirror. To the left of it
is a 5-inch lens which focused the
Sun’s image onto the slit. To the
right of Cortie is a low table on
which was mounted the iron arc
used for making a comparison
spectrum. The tripod at right
holds a falling weight to turn the
driving clock of the coelostat.
(Jeremiah Horrocks Institute
Archive, University of Central
Lancashire)

Irish Academy. Light from this mirror was focused on
to a spectrograph slit through a 5-inch (127-mm) lens
(Figure 4). The spectrograph, designed by Cortie and
constructed at Imperial College, was thought to be the
most powerful such instrument so far used at an eclipse,
giving a particularly bright spectrum between λ6700
and λ4800. A novel feature for an eclipse expedition
was the inclusion on the plates of an iron-arc comparison spectrum added during the exposures (Figure 5).23
Power for the iron arc was provided by the town’s electrician, one Herr Helenius. Both coelostats were solidly
mounted on their own packing cases which had been
filled with earth and stones and partially sunk in the
ground.24
Equipment drills commenced Monday August 17
and continued until eclipse day. Most days leading up
to the eclipse were clear in the early morning but would
then cloud up around the time the eclipse was due to
take place, 12.14 UT. Fortunately, on the evening of
August 20 the wind, which had blown consistently from
the northwest, changed direction to southeast and a
beautiful starlight night gave promise of a succeeding
fine day for the eclipse.

Fig. 5, below: Gibbs positions the prism that diverted light from the
electric arc, at the opposite end of the bench, into the spectrograph,
left. In the background are the 16-inch and 8-inch coelostat mirrors.
At right is the face of the eclipse clock, a dial divided into light and
dark segments indicating the start and finish times of the various
planned exposures with the 20-ft camera. (Jeremiah Horrocks
Institute Archive, University of Central Lancashire)

5. Eclipse day 1914 August 21

The morning of the eclipse was perfectly cloudless.
Numerous spectators turned up in their best clothes
to the field at the back of the Technical School and
watched the partial phases through dark glasses. In contrast to the more excitable crowd that had surrounded
Cortie’s 1905 eclipse expedition to Vinaroz, Spain, the
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Swedes remained undemonstrative and polite throughout, even during totality.25
To prevent any spectators inadvertently entering
the observing area, the instruments were roped off.
Three students from the Technical School assisted
O’Connor at the 20-ft camera, while another helped
Cortie at the spectrograph, and three others devoted
themselves to making a composite drawing of the
corona on specially prepared cards.26
The town electrician, Herr Helenius, operated the
switch for the iron arc. The school mechanic, Herr
Askling, covered and uncovered the slit on the spectrograph at pre-set times while Gibbs placed the images of
the corona and the iron arc on the slit. Whitelow operated the smaller cameras by himself (Figure 6).27, 28
O’Connor, watching the progress of the eclipse with
the aid of the 3-inch telescope, gave time signals by
blasts on a whistle at 10 minutes, 5 minutes, and 10
seconds before totality.29 At the 10-minute signal the
observers took their stations. The coelostat clocks were
wound up and Herr Askling called ‘silence’ in Swedish.
As totality advanced it became perceptibly colder.
The temperature dropped by over 7 °F (4 °C) and a
cold wind suddenly arose from the southeast. Two
blasts of the whistle was the signal for 5 minutes to go,
by when a murky darkness had descended over the
whole landscape, the effects on the mountains being
described by Cortie as ‘very beautiful’.30
One blast of the whistle at 10 seconds before totality
was the signal to start exposures of the flash spectrum.
At the start of totality O’Connor shouted ‘Go’ and
pulled a string which started the large eclipse clock
constructed by Gibbs. Unlike a normal clock it did not
show times but consisted of alternating dark and light
segments indicating the beginning and end of various
exposures with the 20-ft camera. Its single large hand
was designed to rotate once around the dial in 129 seconds, the estimated duration of totality.31
After Cortie had inserted the plate-holder for the
second spectrum of the corona, which was going to be
a long exposure, he had time to look up to see the magnificent sight of the totally eclipsed Sun in a cloudless
sky. As he later reported,
On the western limb was a long fish-tail streamer,
extending about two solar diameters, on the Eastern limb one long streamer, N.E. another shorter
streamer, S.E. and yet a third, longer but less luminous than the other two, extending straight out
like a bayonet, equatorially. To the N.W. above
the Sun glowed the planet Mercury, while Venus
was brilliantly shining low down on the eastern
horizon.32
Eight prominences were photographed, including an
arched prominence in the northeast quarter, but none
were seen visually.
In the middle of Cortie’s long exposure the iron arc
was switched on, a diagonal prism was placed in position, and a four-second exposure made. Another expo-
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Fig. 6: E. T. Whitelow sits with the two smaller cameras, with
lenses of 4 inches and 3.5 inches aperture and focal lengths 34 and
12 inches, the smaller mounted on top of the larger. Behind is the
16-inch coelostat mirror that fed light into these cameras as well as
the main 20-ft camera, out of picture at left. The tripod at left holds
a camera pointed directly at the Sun. Pictures taken by Whitelow
with this camera 30 seconds and 1 minute after totality showed the
outline of the Moon silhouetted against the corona. (Jeremiah
Horrocks Institute Archive, University of Central Lancashire)

sure made on the corona was continued until just
before the end of totality which they measured as lasting 2 minutes 5 seconds, about four seconds shorter
than they had calculated. The corona had been particularly bright, much brighter than Cortie had observed
in Spain 1905 and Tonga in 1911.33
In the afternoon the clouds rolled in and the expedition members disassembled and packed most of the
instruments as they were anxious to return to England.
The following day Cortie and Gibbs finished developing the photographic plates.34, 35
The team returned with five successful large-scale
photographs of the corona, four of smaller scale showing details in the extensions, and one of smaller scale
taken with the longest exposure of all, 90 seconds, on
which an extension could be traced for over two solar
diameters. The large-scale photographs revealed much
detail, including very fine polar rays and fine prominences (Figure 7). On the plate with longest exposure
of the series with the long-focus camera was an object
close to the Moon’s limb that looked like a comet,
although its true nature was never resolved. In addition
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Fig. 7: Solar corona at the eclipse of 1914 August 21, photographed at Hernösand, Sweden, by the Stonyhurst Observatory eclipse
expedition, with a camera of 20 feet focal length and aperture 4 inches. Sunlight was fed into the camera by a 16-inch coelostat mirror.
(Jeremiah Horrocks Institute Archive, University of Central Lancashire)

Whitelow took two exposures, 30 seconds and one
minute after totality, on which the disc of the Moon
could be seen silhouetted against the corona.
As Cortie noted, the 1914 eclipse happened at a
time of increasing sunspot activity following a protracted solar minimum. Before then there had been
few if any photographs of the corona at such a phase.
Cortie described the broad fan of rays at both poles
and the long fish-tail streamer on the western side as
resembling the corona at solar minimum, whereas on
the eastern side the spreading streamers were more
characteristic of the corona at an intermediate phase of
the solar cycle (Figure 8).36

by armed vessels and arrived at Stockholm on Wednesday afternoon with their instruments and prized photographic plates.
The head of the British Legation in Stockholm, Sir
Esmé Howard, took charge of the instruments and
arranged for them to be forwarded to England. After
making calls on the Swedish astronomers who had
been so helpful in arranging the observing site, the
Stonyhurst expedition departed by train from Stockholm to Bergen.
There they transferred to a Norwegian steamer, the
SS Ragnvald Jarl, which left for Newcastle on the afternoon of Saturday August 29. Early the following morning the ship was stopped by a British cruiser and
warned of floating mines laid by the Germans somewhere off the mouth of the Tyne. As a result their ship
changed course towards Scotland and came down the
coast inside the minefield. Finally, on the morning of
Monday August 31, the ship was escorted to the mouth
of the Tyne by three torpedo boats, bringing their
adventure to a safe conclusion.37

6. Return home

By Sunday August 23 the Stonyhurst expedition was
ready to take the first boat back to Stockholm but had
to wait until the Tuesday because of fog. The expedition was safely piloted through two Swedish minefields
Issue 13, June 2019
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Fig. 8: Composite drawing of the Sun’s corona during the total solar eclipse of 1914 August 21 by G. J. Gibbs, demonstrating the
difference in shape of the corona on the eastern and western sides of the Sun. The Stonyhurst observers likened the corona on the western side
to that seen at solar minimum, whereas the shape on the eastern side was of a type intermediate between minimum and maximum.
This drawing seems never to have been published. (Jeremiah Horrocks Institute Archive, University of Central Lancashire)
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