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A new method for controlling clocks
R. L. Jones had been experimenting with
electric currents to control the turret clock at
Chester railway station for several years using
batteries in alarmingly increasing numbers to
drive his clock but without success. He then
decided to use Alexander Bain’s method of
driving a pendulum using only a small amount
of power to send signals to the clock to be
regulated; these passed through a hollow coil
attached to the pendulum, which at each
vibration encircled horizontally-fixed bar
magnets, by which action the clock was kept in
sympathy with the standard (primary) clock.82
This posed none of the difficulties of previous
methods and could be applied to any turret
clock, no matter its age or its distance from the
clock controlling it. In the case of the Liverpool
Town Hall clock, the wire which connected it
with the standard clock, a Robert Molyneux
regulator at the Observatory, was about one
mile in length and the controlling power was
so great that a single cell of a Smee’s battery
charged with very weak acid is sufficient to
control the movements of the Town Hall
clock, even when the pendulum is
lengthened or shortened, so as to make it

lose or gain several minutes a day when not
under the control of the Observatory. The
Town Hall clock is the first large public
clock to which this beautiful invention has
been applied and the result is that the first
blow of the hammer at each hour of the day
is correct, even to a small portion of a
second of time.83
The invention was patented and was widely
recommended by John Hartnup.84 The
Magnetic Telegraph Company acted as agents
in managing the patent and were involved
with the fitting up of the system at Liverpool,
Glasgow, Edinburgh and at their office in
London.85 Hartnup’s paper ‘On Controlling
the Movements of Ordinary Clocks by
Galvanic Currents’ was read at the British
Association for the Advancement of Science
meeting in September 1857, a full transcription
of which appeared in the first volume of the
Horological Journal.86 This concluded with
the following:
This method of controlling the pendulum of
a large public clock has been in operation at
Liverpool for several months past. In the
window of the office of the Magnetic
Telegraph Company, which is within a few
yards of the Liverpool Town Hall, there is a
sympathetic seconds clock, the face of

82. William Ellis, ‘Time Signalling – A Retrospect’, Horological Journal, October 1911, 21–22. This was written
by the very same W. Ellis who had been sent by G. B. Airy to see Jones’s system in action in Liverpool in 1859.
83. BNA, Liverpool Mercury, 26 June 1857.
84. UK Patent Number 702 Electric clocks: Regulating Clocks by Electricity, sealed 3 September 1857.
85. Moving forward in time, in 1866 a query appeared in the Horological Journal regarding ‘The efficiency,
cost and annual expense, etc., of electrically controlled public clocks.’ G. W. Bright’s reply as Secretary to the
Magnetic Telegraph Company in Liverpool gave details of their agency. A reply from J. Ritchie & Son was also
published. Amongst details of installations of the system, he added that these clocks were not truly ‘public’,
they were all private property. If the Government chose to adopt the system in its Post Offices, then they
would indeed be public clocks.
86. Horological Journal, Volume 1, 77–78.
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which is exhibited to the public. This clock
is worked by our normal [standard] clock
at the Observatory; and as the seconds’
hand at the end of each hour falls upon the
sixtieth second, the first blow of the hammer
of the Town Hall clock breaks upon the ear,
much to the admiration and astonishment
of a large number of persons who congregate
daily to witness this novel performance.
The Liverpool Mail printed a report of an
offer by John Hartnup to
construct, for the comparative bagatelle of
£100, an electric machine of his own
skilfull and scientific invention, capable of
daily assimilating every Public Clock in
Liverpool to that exact Greenwich and
Railway time which every afternoon is
already transmitted to every great town.
Nothing more would be needed except a
few inexpensive electric wires to connect
every public clock with this central electric
regulator. Nothing could be more needed
... considering the notorious and shameful
variations between our public clocks, not
merely our church clocks, but all other
public clocks ostensibly kept agoing by our
Corporate and Dock authorities, at the Pier
Baths, the public Markets, the Exchange,
the Albert and other Docks. ... We know of
few local and practical reforms more urgent
than this. – Reform your Public Clocks!87
At a meeting of the Liverpool Mercantile
Marine Association it was recorded in their
minutes that they had presented a memorial
to the MDHB urging that a time ball should be
installed at the Victoria Tower. This was
reinforced in early 1859, when John Hartnup
made the same point to the Board, but
suggested that it might be possible to move
the time ball from the observatory and install
it at the Victoria Tower. He said that
shipmasters whose vessels were in the North
Docks did not often take their chronometers

for testing, but went to the Observatory with a
pocket watch to get Greenwich time and rated
their chronometers that way; it was far from
satisfactory.88 The Board finally announced its
intention to install two new electric time balls
the following April. These were to be placed in
an elevated position along the line of docks—
one on the top of the Victoria Tower and the
other on the south west corner of the Albert
Dock warehouse.89 However, the Marine
Committee decided that the hoped-for electric
communication between the clocks and time
balls with the Observatory would not be
established; only the time balls would be
connected. One member was especially sorry
to hear this, saying that the expense would be
trifling and it would be absurd to see 1 o’clock
on the dials and hear the strike either before
or after the ball had fallen. Apparently the
reason for not going ahead with the whole
scheme was that the patentee (R. L. Jones)
required £10 annually for each clock
communicated as per his patent and it was
thought there were bound to be other
expenses in addition.
At their meeting meeting in early April
MDHB member Mr Bold read a letter from the
Astronomer Royal which had been received
by the Board:
March 23, 1859.
Dear Sir, - This will be delivered to you by
Mr W Ellis, who has the charge of the
galvanic department of the Royal
Observatory, and also of the chronometers,
and is desirous of seeing the excellent
arrangements now adopted in Liverpool for
both these departments. ... You can
probably give Mr Ellis such information, or
introduction, as will enable him to see and
appreciate thoroughly the plans now
contemplated for giving accurate time, by
regulation of clocks and by public time
signals, in and about Liverpool.
I am, dear Sir, faithfully, G. B. Airy.

87. BNA, Liverpool Mail, 20 February 1858.
88. BNA, Liverpool Mercury, 21 January 1859.
89. BNA, Glasgow Herald, 12 April 1859. BNA, Liverpool Daily Post, 13 April 1859 also reported the site of the
second proposed time ball. However, nothing further has been traced concerning a time ball at the Albert Dock.
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Fig. 15. Victoria Tower. This image is believed to date to the 1860s shortly after the installation of the
time ball. There is no signature or other detail of its origin. The whole of Salisbury Dock is derelict
but has retained its dock gates, however the simple bridge across them has long gone, making
access today dangerous. Authors’ collection.
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It was followed by a summary of Mr Ellis’s visit
which stated that
within the last few weeks, Mr Ellis, assistant
to Professor Airy, Astronomer Royal, had
visited the Liverpool Observatory with a
view of learning something of Mr Hartnup’s
arrangements, and had gone away prefectly
astonished at the control which Mr Hartnup
has over the Town Hall clock, and surprised
that the same principle had not been
introduced in the London Observatory.90
Another newspaper added that
Mr Ellis was perfectly surprised that they
had not thought of introducing the same
system in London. At present, some of the
Post Office clocks in London were under
power from Greenwich but they could only
check them if fast; whilst in Liverpool, Mr
Hartnup could either make the Town Hall
clock slow or fast.91

The Victoria time ball
Discussions about the Victoria Tower time ball
(Fig. 15) continued for some time. The Marine
Committee was again urged to apply electricity
to the clock as recommended by John Hartnup.
A new cost had entered into the plan; if the
time ball were to be dropped by electricity
direct from the Observatory, then a new
standard clock would be required at the
Observatory which could cost £50 or £60. To
apply the current to the Tower clock would
only require a wire to the Observatory and
another up to the time ball, costing no more
than £20. Shipmasters would be able to
ascertain the exact Greenwich time at any
hour of the day or night at a cost of no more
than about forty-five shillings a year. It was
eventually agreed to go ahead with the whole
plan;92 at a meeting of the MDHB in July, it was
decided that John Hartnup should inspect time
balls in other places to learn about their system

of operation,93 so completion was not reported
for another seven months. In February 1860
John Hartnup reported that the system
invented by R. L. Jones was in place:
The large clock in the Victoria Tower,
which has six dials, each of which is eight
feet in diameter, is now under the control
of our Normal [standard] clock at the
Observatory, and the first blow of the
hammer at each hour of the day indicates
Greenwich mean time with all the accuracy
that can possibly be acquired for nautical
purposes. The large clock is made to send a
galvanic current once every minute, and by
so doing, the needle of a delicate galvanic
meter is deflected at the Observatory; and
the deflection of this needle is found to be
quite simultaneous with the best of our
normal clocks. I am not aware that any
clock so large as this was ever before made
to perform with such marvellous accuracy.94
He went on to describe arrangements for
dropping the 5 foot 6 inch diameter iron ball
which, when raised to the top of the mast, was
134 feet from the ground. In the event of the
electric current failing, the key-wound clock
would continue and vary no more than two or
three tenths of a second from the correct time
and the ball, which was dropped mechanically,
would still fall unlike many other time balls.
He also said that
by this method, it is quite practicable to
make all the public clocks in a town, or any
number of clocks in a large building, strike
and keep the same time without the risk of
inconvenience by the failure of the electric
current, since all the clocks would go as
ordinary clocks should the current fail.95
A year later Hartnup was able to report on the
success of the Victoria Tower’s time ball
operation. He compared the situation in the
town then to that only a few years before,

90. BNA, Liverpool Mercury, 15 April 1859.
91. BNA, Liverpool Daily Post, 15 April 1859.
92. BNA, Liverpool Mercury, 20 May 1859.
93. BNA, Liverpool Mercury, 1 July 1859. /
94. BNA, Liverpool Daily Post, 3 February 1860 and BNA, Liverpool Mail, 4 February 1860.
95. BNA, Liverpool Mercury, 7 February 1860.
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Fig. 16. Although there is no public access to the
Victoria Tower at present, it did not prevent a
few very determined people getting inside. The
remains of the clock by Whitehurst of Derby are
clearly visible. Photo credit: tallginge at 28DL
Urban Exploration.

Fig. 17. Victoria Tower: Motion works on the dials
and the six-way bevels have survived. Photo
credit: tallginge at 28DL Urban Exploration.96

when countless letters and memorials were
presented annually concerning the great need
for accurate time distribution.97 At about this
time, John Hartnup was given the
responsibility of the management of all the
clocks in the Dock Estate for an estimated
cost to the Board of £24 per annum. In
addition, George Harding was employed to
wind, regulate and record their accuracy
twice weekly for a salary of £70-4-0 per
annum, paid quarterly from 24 September
1861.98 His task included:

• Clocks at the Albert Dock Warehouses:
General Office (two clocks and Tower clock).
The latter was possibly linked to a third time
ball for the port which was discussed several
times by the Marine Committee and a budget
set for its installation, but no evidence of its
existence has yet been found.
• Wapping Dock Warehouses: General Office
and South End of Warehouses.
• Engineer’s Department clocks: Dock Yard,
General Office and Time Office Coburg
Dock.101

• Clocks under the authority of the Harbour
Master, i. e. The Victoria Tower, George’s
Dock (the clock on the swimming Baths
facing the river)99, and unspecified clocks at
the Trafalgar100 and Brunswick Docks.

In September 1861 the Marine Committee
approved a sum of £24 per annum to be paid
to Hartnup for expenses regarding the
management of these clocks.102 This service
became of greater importance a few years

96. 28DL Urban Exploration regularly publish photos online by groups of photographers who are keen to
record decaying buildings before their eventual demise. We are grateful to tallginge for permission to use
these photos. Their website can be seen at https://www.28dayslater.co.uk/threads/victoria-clock-towerliverpool-sept-2016.105510/
97. BNA, Liverpool Mercury, 1 March 1861. Not all of the town’s clocks were linked to the Observatory, as a
memorial to the MDHB in October 1861 begged for the George’s Pierhead clock to be linked. No decision was
taken but the chairman commented that that particular clock belonged to the corporation so they should
deal with it.
98. MA&L MMM, Marine Committee Minutes MDHB/MP/13/2, dated 4 December 1861.
99. The clock was placed at the Baths ‘under the direction of Messrs. Litherland & Davies’ in 1834 (Liverpool
Mercury, 25 July 1834). This company retailed clocks by other makers. Examples having the L&D name
were made in Liverpool by James Condliff; these include the turret clock at Norley Parish Church, Cheshire
and a fine skeleton clock.
100. Trafalgar Dock was adjacent to Waterloo Dock on its north side. A clock tower stood above the Dock
Master’s Office building.
101. This is a later list gleaned from MA&L MMM, Marine Committee Minutes MDHB/MP/13/4 pages 21 and
22, dated 9 March 1869.
218

JUNE 2020

later when the Observatory’s electric control
of the MDHB’s time balls was suspended.103
An anonymous article entitled ‘On Time
and Time-guns’ in the Telegraphic Journal
was printed in the Horological Journal on 1
March 1864. The writer outlined the system
used to regulate clocks in Edinburgh and
Glasgow. In both places these had been been
set up following the successes in Liverpool.104
A time ball had been dropped in Edinburgh
since 1852 and a time gun had been
introduced. The writer continued:
Why are we not as well off in London as
they are in Scotland? Or, indeed, in
Liverpool, thanks to Mr Hartnup ... where
... there are so many controlled clocks, and
where, it would seem, there is such a
superabundance of the true time, that Mr
Hartnup has volunteered time signals to
London – to our shame be it spoken! ...
Greenwich is by no means behindhand in
fostering good work; but at present London
is slow to appreciate its value.105
A long lecture on ‘The Greenwich System of
Time Signals’ was serialised in four parts in
the Horological Journal. In the final part, the
success of the system devised by R. L. Jones

and first used in Liverpool was praised. It had
also been utilised with much enthusiasm in
Scotland. The only uses of the system in
London were at the new offices of the British
& Irish Magnetic Telegraph Company in
Threadneedle Street,106 at London Bridge
where one clock was connected by the Jones
system, and at the property of famed
astronomer W. De la Rue, where in conjunction
with the Electric Telegraph Company and the
Astronomer Royal the system had been
installed. At Greenwich Observatory, one
clock was controlled by the clock in the
transit room using a slightly modified version
of the Jones system.107 The large clock at the
Palace of Westminster was accurate, but only
announced with its strike the correct time on
the hour (for anyone out of sight of the dials);
what people needed was to be able to check
their watches to the second at any time of the
day.108 Liverpool’s lead was further confirmed
by G. B. Airy when his advice was sought by
B. B. Stoney109 concerning the distribution of
time in Dublin. Airy replied: ‘In regard to
regulated clocks, the best instances in the
world are those of Liverpool and Glasgow,
which I would recommend you to see.’110
In March 1864, John Hartnup had been
proposed for election as an honorary member

102. MA&L MMM Marine Comm Minutes Vol 2 MDHB/MP/13/2, dated 4 December 1861.
103.See section on time distribution from Bidston later in this article.
104. On 27 April 1859, Hartnup wrote to Professor Nichol (of Glasgow Observatory) outlining the method to
be used to drop the time ball at the Victoria Tower, see Kinns, ‘Time balls, time guns and Glasgow’s quest for
a reliable local time service’. In 1872 and 1878, F. J. Ritchie of Edinburgh developed the system further. By
using the current to drive the clock, he eliminated the use of a weight.
105. Horological Journal, 1 March 1864, 79-81.
106. Horological Journal, March–August 1859, 105.
107. Horological Journal, 1 June 1865, 113. This is from a paper on ‘The Greenwich System of Time Signals’
(pp. 109–114 and 121–124) read by William Ellis of Greenwich Observatory who had visited Liverpool and
seen the system there in 1859. After the reading, the Astronomer Royal spoke, praising the Jones system as
‘a most excellent plan’ and confirming that ‘London is indeed very far behind in this matter.’
108. Horological Journal, 1 June 1865, 113.
109. B. B. Stoney was engineer to the Dublin Ballast Board (this became the Dublin Port & Docks Board in
1867). In 1866 he was working on extensions to the docks.
110. Letter to B. B. Stoney, dated 11 Nov 1866 (Papers of G. B. Airy, RGO 6/616), quoted in A. J. Meadows,
Greenwich Observatory (1975. In fact G. B. Airy had recommended the adoption of a system similar to
Liverpool’s, which a group of representatives from the BHI, Greenwich Observatory and the Electric International
Telegraph Co. presented to representatives of the Court of Common Council in London in June 1866 (reported
in The Clerkenwell Times 1 June 1866). A limited system for the dissemination of time in the capital was in
place by March the following year. Ritchie’s supplied control clocks and the Jones method c. 1864 to the Imperial
Observatory, Pulkova (a short distance from St Petersburg) and to Cincinnati University in the 1870s.
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of the British Horological Institute. The
seconder was Mr Strachan who had visited
Liverpool Observatory for the Board of Trade
to learn about the facilities there for testing
chronometers. He spoke of Hartnup in glowing
terms, but there was one dissenting voice, a Mr
Brooks, whose objection was to ask ‘What had
Mr Hartnup done for the Institute?’ This was
over-ruled and Hartnup was duly elected.111

2.

3.

4. A new Observatory is
required
At the end of August 1863, just twenty years
after work began on building the Observatory,
the MDHB announced its plans to rearrange
the docks including the area where the
Observatory was situated. It was to be an
investment of £400,000 which included the
construction of the East Waterloo Dock. This
would absorb a large piece of land which
included the Observatory, and the dockmaster’s
house at the Prince’s Dock. As the Observatory
was absolutely necessary, another suitable site
would have to be found.112 After a year, it was
reported that John Hartnup had been requested
to ‘look round’ for a suitable site for a new
observatory. He suggested a location in Prince’s
Park113 and one member of the MDHB
recommended the Birkenhead side of the river,
if there was a site to be found.114
The Astronomer Royal was informed of the
proposed move in a letter from Liverpool
attorney, John Stanistreet, who wrote of his
objections to the move to a distant site. Both
this letter and the reply from GB Airy were
read at the following monthly meeting of the
MDHB; Airy’s view was:
1.

Astronomical
observations
at
the
Observatory would suffer least from a
move. These had been presented to the
RAS on regular occasions and could

4.
5.

continue from another place without
much disruption although the equipment
might suffer if left out of use for a long
period.
The results of meteorological observations
carried out already could not be continued
as a continuous series of results after the
move. A new series would have to begin.
The chronometrical and time-distributing
roles of the Observatory would be injured
the most by the move. At Greenwich,
where much attention was given to the
chronometers of the Royal Navy, various
arrangements had been borrowed from
Liverpool Observatory. On this subject,
Liverpool Observatory stood above all
others. Chronometers to be tested must be
in the same location as the astronomical
instruments, and must be at the place
where the Director lived or the results of
tests would not command the same level
of confidence. No other place in Liverpool
was as convenient for the depositing and
collection of chronometers as the present
Observatory.
In the matter of the distribution of time,
Liverpool stood first but it would be almost
ruined by any great change in site.
If the Observatory was carried off to the
far outskirts of the town, far from ships
and chronometer makers – it would soon
‘sleep its last sleep’. If it were moved to
Birkenhead, there would be the ‘very
serious
difficulty
of
telegraphic
communication across the anchorage, in
which perpetual failures would occur.115

A site on the top of Bidston Hill on the Wirral
had been suggested; it was already the site of
the end station of the Holyhead telegraph line
giving communication to that port and other
stations on the line. Many considered it too
remote, but a decision was left in the hands of
the Works Committee.116 The site had been

111. Horological Journal, 1 March 1864, 74.
112. BNA, Liverpool Mercury, 28 August 1863.
113. BNA, Liverpool Mail, 20 August 1864. This park was a private development by Richard Vaughan Yates
which he gifted to the city in 1849. It is located in Toxteth, Liverpool and was developed to encourage the
sale of the grand Georgian-style mansions Yates was having built around its perimeter.
114. BNA, Liverpool Mail, 20 August 1864.
115. BNA, Liverpool Mercury, 23 September 1864.
116. BNA, Liverpool Daily Post, 23 September 1864.
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offered for sale by its owner Mr Robert Vyner,
and was favoured by many on the MDHB. The
next meeting of the MDHB at the end of
September was presented with a memorial by
the chronometer makers of the town which
fervently requested that the Observatory
should not be moved to Bidston. Their reasons
concerned the distance and possible injury to
chronometers whilst in transit there and that
the prospect of someone other than the
astronomer conducting the tests would greatly
diminish their value.117 It was signed by:
• William Roskell & Co., 21 and 23 Church
Street
• Penlington and Hutton, 3 St George’s
Crescent
• M & S Drielsma, 36 Castle Street
• A L Rigby, chronometer makers 36 South
Castle Street
• Henry W Harrison, 27 Castle Street, For
Richard Hornby & Son
• Fraser, Trenhol, & Co., per Richard Corless,
10 Rumford Place
• William Wood, 69 Lord Street
• John R Cameron, 54 South Castle Street
• Thomas Russell & Son, 30 Slater Street
• John Bruce, 26 Wapping
• Charles J Gray, 26 Strand Street
• W Jewitt & Co., 35 South Castle Street
• J Brownbill, 6 Prussia Street
• James Moss & Co., Tower Buildings West
• Owen Owens, 4 South Castle Street
• Charles Piers, 49 South Castle Street
John Hartnup gave up his idea of using Prince’s
Park and supported his employers by saying
that even if the chronometer room was two to
three miles distant from the new observatory,
it would be satisfactory so long as there could

be two communicating wires with immediate
access to them for repair should injury to the
wires occur; these must be under his control.
He would continue to supervise the testing and
could travel between two sites if required.118 He
was given a fortnight’s leave of absence for the
purpose of visiting several observatories in the
south of England to obtain information on the
taking down, moving and re-erecting of
instruments.119
In January 1865 the Works Committee of
the MDHB submitted plans of the proposed
new observatory to be erected at Bidston Hill
at a cost of £6,000 which were approved by the
main Board.120
The following January (1866), in a summary
of works in hand and projects to start in the
near future, the MDHB issued the following
accounts regarding the new observatory:121
Spending on new Observatory
Including plant
£1,500
Amount expected to be spent
£5,239
Estimate to complete
£ 761
This does not include new boundary walls and
roads of access which will be required

£2,000
Estimated date of completion
6 months
In April, the MDHB sanctioned the expenditure
of £500 on new (unspecified) instruments.
These were absolutely necessary so that there
would be no break in observations during the
period of removal from Waterloo Dock to
Bidston. Offers had already been received for
some of the old instruments and the others
would be sold as soon as the new instruments
were working.122 A further £1,500 was borrowed
the following October for more unspecified123
spending at the observatory,124 but by 10

117. BNA, Liverpool Daily Post, 30 September 1864. Joseph Sewill who had advertised his chronometers for
sale at the Observatory did not sign the memorial.
118. BNA, Liverpool Mail, 1 October 1864. We have no evidence of further consideration of a subsidiary
location.
119. BNA, Liverpool Daily Post, 7 October 1864.
120. BNA, Liverpool Mercury, 13 January 1865.
121. BNA, Liverpool Daily Post, 9 February 1866.
122. BNA, Liverpool Daily Post, 27 April 1866.
123. This may have been money required to purchase the magnificent Bond regulator which was installed
during 1867.
124. BNA, Liverpool Daily Post, 26 October 1866.
221

Antiquarian Horology

Fig. 18. Postcard of Bidston Observatory. The framework on the roof supported an anemometer. Bidston
Lighthouse is in the distance left; it was added to the site in 1873 replacing one of a hundred years
earlier. Pre WW1, publisher unknown. Authors’ collection.

November the newspapers carried reports that
the building was nearly complete;125 this was
confirmed the week later when the demolition
of the old observatory was authorised.126 It
seems that at least two major instruments from
the old Observatory were retained, ie the
equatorial telescope and the transit instrument.
The latter, after over twenty years’ service
required attention so was sent for repair to
Messrs. Troughton & Simms in London and a
replacement was borrowed from the RAS so
sightings could continue in the instrument’s
absence.127
In early December another £400 was ringfenced for spending on equipment for the
testing of compasses, barometers and sextants
to be placed in the basement at the new
observatory. This service was then only
available at Kew Observatory; it had not been

offered previously at Liverpool, but was
thought to be vital that such a major port as
Liverpool should have the necessary
equipment.
John Hartnup took possession of the new
building, which included his home on 22
December 1866. A very full report was printed
in the Liverpool press, of which the following is
only a summary.128

5. The new Liverpool
Observatory at Bidston
George F Lyster dock engineer to the MDHB
was responsible for the design and build of the
new structure, nicknamed Mr Hartnup’s
Castle. (Fig. 18) He constructed a large
building with deep foundations using stone

125. BNA, Liverpool Mail, 10 November 1866.
126. BNA, Liverpool Daily Post, 16 November 1866.
127. MA&L MMM, Marine Committee Minutes MDHB/MP/13/3, Report of Hartnup, J., page 5, inserted in the
Minute Book between pages 466-9, dated November 1869.
128. BNA, Liverpool Mercury, 20 December 1866.
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quarried on site, which was designed to be free
from vibrations on its hilltop. It incorporated
design features specific to its purpose; for
example to give the transit instrument a solid
support, ‘a huge stone pillar nine feet in
diameter was carried up from the solid rock to
the floor immediately beneath the dome, and
this pillar, although passing through several
floors, and apparently in contact with them,
actually touches the building at no part.’ This
was to ensure the transit instrument was
placed
securely
to
enable
accurate
observations without tremor. Unfortunately
the original plans have not been traced, but an
idea of size and layout can be gleaned from
some plans drawn up in 1965 when alterations
were being made to the building’s heating
system.129 (Fig. 19)
When John Hartnup moved into the
Observatory it was not complete. The following
March, the equipment to observe a solar
eclipse was not ready for use, but an

announcement in August indicated that the
building was then finished, although the gas
pipes were still to be laid.130

6. Facilities for testing
chronometers
The new building had a fine chronometer
room thirty-six feet by twenty-one feet in
which the two large hot boxes previously used
at Waterloo Dock from 1861/2 were heated by
gas from the cellar below. Each could hold one
hundred chronometers which would be
observed at temperatures between 50º to 85ºF
throughout the year. The glazed lids of the
boxes allowed observations to be made without
requiring their removal. Temperatures would
be changed weekly on a Saturday by 10º or
15ºF to show the change of rate to be expected
when going from one climatic zone to
another.131 Unfortunately these two large hot

129. The date on these plans is very difficult to read – 1965 is a best guess. The heating and plumbing
company (Young Austen & Young) which drew up the plans was dissolved in 2003. MA&L MMM ref 105916.
130. BNA, Liverpool Daily Post, 21 August 1867.
131. This was an improvement on facilities at the old observatory which could only test during six or seven
months of the year. Royal Astronomical Society, Monthly Notices, 14 February 1868.
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Fig. 20. This box, which we believe is erroneously
described as a ‘portable’ box in the inventory
(see Appendix), is kept in World Museum in
Liverpool’s Reserve Store. It measures 63.5
inches (161 cm) wide, 25 inches (63.5 cm) deep
and 30 inches (76 cm) high, so it is considerably
smaller than the boxes installed at Bidston
which each required a hole in the floor 12 x 6
foot (365 x 183 cm)132 to allow the installation
of gas equipment beneath. Therefore this must
be the first hot air box used at Waterloo Dock
from c. 1846 which had space for ‘but few at
a time’ 133, — maybe up to sixteen instruments.
As the upper lid’s condition was poor we were
unable to investigate further as a specialist
conservator would be required to lift it. We are
indebted to Wendy Simkiss for locating the box
and enabling us to view it. Photo reproduced
courtesy of World Museum in Liverpool Reserve
Collection ref. N71-1778 0134.

boxes cannot now be found, although their gas
burners and regulators still exist, but we did
manage to find some relevant information and
images, see Figs 20 and 21. The standard mean

Fig. 21. This photo from the World Museum in
Liverpool’s records shows the small hot box with
its lid open. The grid at the base allowed heat to
circulate. The chronometers appear to have been
arranged for the photograph, but an impression
of the accommodation available is evident. The
thermometer shown is by Liverpool optician and
instrument maker Richard Adie; it was probably
not used in this box as it had a vertical stand
making it too tall and difficult to view when the
box lid was closed. Photo © World Museum in
Liverpool.

time regulator continued to be checked daily
with the sidereal clock and the former used to
compare with the times on the chronometers
being tested.
By early 1868, the testing/rating operation
was waiting for business. However, the topic
for discussion at a meeting of the MDHB in
April was a decline in revenues derived from
the rating of chronometers following the move
to Bidston. It was suggested that a depot on the
Liverpool side of the river was required so
chronometers could be left, and collected from
there. It was also thought that the charge of
twenty-one shillings was too high and could be
abolished, however it was agreed that the
charge should be halved for an experimental
period of six months.134 The following week a
new certification for chronometers was
announced whereby chronometers fulfilling
certain conditions (unspecified at the time)
would be certified by Hartnup.135

132. R. Carrington, unpublished typescript on Liverpool Clockmakers, Chapter 9: ‘John Hartnup and the
Liverpool Observatory’. This was brought to our attention towards the end of writing this article. Roger
described the two large hot boxes as being made of oak. The surviving box is of mahogany.
133. These were John Hartnup’s words spoken during the report of 1862, when he outlined the benefits of
the installation of the two large hot boxes on the ground floor room at Waterloo Dock compared to the old set
up, ie using the hot box which has survived.
134. BNA, Liverpool Mercury, 3 April 1868.
135. BNA, Liverpool Daily Post, 29 April 1868.
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Changes to the regulations for
chronometer testing
In his report of 1868, John Hartnup defined the
differences between the rating and testing of
chronometers. He summed up the differences
as:
• Rating: The instrument is assumed to be
perfect in all its adjustments and so the time
gun can be relied upon to find the rate easily.
• Testing: Shows the amount of irregularity of
rate from day to day, the amount of
acceleration or retardation of rate from
week to week, and the change of rate due to
changes of temperature expeienced when
travelling from temperate to tropical
climates. This is a work of ‘great refinement’
requiring much labour, using the superior
instruments at the Observatory.136
After changes to the method of testing
suggested by Hartnup in April 1868, the
Liverpool Underwriters’ Association published
and circulated details for mariners. Its text
was included in Hartnup’s report dated
November 1869. A certificate would be given,
signed by the astronomer with results; this
and the chronometer would be delivered
without charge for testing or delivery to
owners subject to:
1.

2.

3.

The depositor of the chronometer must be
a ship owner or master of a ship which
pays Dock Dues. Only a limited number of
new chronometers at a time will be
accepted by the astronomer, at his
discretion, from any one chronometer
maker,
To undergo the process of testing,
instruments must be left at the Observatory
for not less than five weeks. If removed
before the completion of the testing period,
no certificate or rate will be given,
Office hours for the delivery and collection

4.

of chronometers will be between the hours
of 10am and 4pm on Tuesdays to Fridays
inclusive,
The full certificate of test will show the
rate of each chronometer in the
temperatures of 50º, 70º and 85ºF,
ascending and descending, the extreme
variation of rate between any two days in
each week of the period and information
as to whether the rate of the chronometer
is increasing or decreasing. If the
instrument has not been left for the full
period, a certificate of rate will only be
given.

This new regime meant that assistant John
Shearer’s services were no longer required.137

7. Time distribution from the
new Observatory building
Prior to the move to Bidston, a set of sixty
chronometers was set to GMT by transit
observations at Waterloo Dock and then
transported to the site at Bidston. There the
errors were ascertained on the meridian of the
new location. The noon time was found to be
17.04 seconds later than at Waterloo Dock, ie
12m 17s.15 behind Greenwich.138 Once the
building was completed, the Molyneux sidereal
clock and the Bond regulator (see below) were
located on the floor above the chronometer
room adjacent to the observing rooms. The
transit instrument continued to be used to
check GMT. A controlled clock was placed in
each of the observing rooms, observations
being taken by the ‘old eye-and-ear method’ or
by means of galvanic currents in connection
with the chronograph. This was to ensure that
ascertaining the time could be achieved ‘with
the most scrupulous degree of accuracy’.139
GMT was communicated regularly to clocks
within the building and to the time gun.

136. MA&L MMM, Marine Committee Minutes MDHB/MP/13/3, Report of J. Hartnup, p. 9, inserted in the
Minute Book between pp. 466–9, dated November 1869.
137. MA&L MMM, Marine Committee Minutes MDHB/MP/13/4 pp. 21–22, 9 March 1869.
138. J. Scoffield, Bidston Observatory. The Place and The People, published by Countyvise Ltd., Birkenhead,
2006, page 97.
139. MA&L MMM, Marine Committee Minutes MDHB/MP/13/4. Report of J. Hartnup, p. 6, inserted in the
Minute Book between pp. 85–6, dated September 1869.
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mounted on a wooden gun-carriage. The gun
was despatched from the Military Store at
Edinburgh Castle in February 1867 and
received by the Marine Surveyor soon after. At
the end of August 1867 brief details of
arrangements for its installation were
published:

Fig. 22. Sketch from plans for the gun pedestal,
west (clock) elevation MDHB collection of plans,
held at the MA&L MMM.

A time gun
Back in 1863, a time gun had been suggested as
the best way of distributing the correct time to
the docks, shipping in the river and to the
town. However, the disruption caused by the
necessity to move the Observatory led to
considerable delay. Plans were drawn up for
the construction of a stone building to house
the gun; a set of plans and elevations of early
spring 1867 show a neat rectangular structure
with little space around the gun, little space
inside and ladder access to the gun platform;
someone pencilled in the location of a clock
face. These were queried as there was no
accommodation for any recoil when the gun
was fired. Plans for a more elaborate structure
in brick and stone, dated 3rd May 1867, were
approved; a clock face is clearly shown on the
west elevation (see Fig. 22) which would enable
the public to see correct GMT at any time of
the day; there were allocated spaces for storage
of explosives and an internal spiral staircase
giving access to the gun which would be

THE MERSEY DOCKS ELECTRIC TIME
GUN140 – Under the direction of Mr Ritchie
of Edinburgh, a clock ... in the observatory
on Bidston Hill, is regulated by electricity,
which will be constantly en report with
Greenwich [time]. By the same subtle fluid
this observatory clock is connected with a
32-pounder gun, given to the Dock Board
by the Government, and which, under the
direction of the Marine Surveyor has been
placed on the north pier of the Morpeth
Dock, Birkenhead. All the necessary
arrangements for utilising this ‘time gun’
are now nearly completed, and it is
expected to be ready next month. It will be
fired daily at one p.m.141
The MDHB issued posters informing the
public that the gun would be fired dialy,
except Sundays, from the 21st September, but
it wasn’t until November 1867 that a
newspaper announced that the time gun had
been operating (for ‘about six weeks’). The
MDHB had called in Messrs Ritchie & Son of
Edinburgh because of their experience of the
time gun there. At Bidston, the Molyneux
clock in the Observatory was linked by
galvanic current to a clock inside the gun
pedestal which set off a mechanism to fire the
gun daily, excluding Sundays. This clock
intercepted the current every minute so that
a galvanometer at the Observatory showed
any variation from the Molyneux clock. The
sound of the gun could be heard along both

140. The first gun is currently displayed just outside the Albert Dock Building. The signal remained
operational until 1932 when it was proposed to cease its use owing to the availability of radio time-signals
every hour, however such was the public outcry that it was continued, excepting the years of WW2. In June
1946, the earlier gun was replaced by a 6 pounder naval anti-aircraft Hotchkiss gun. It resumed the signal
until its last blast was sounded on 18 July 1969. It was already an anachronism — just two days after the
last firing, Neil Armstrong’s lunar module landed on the moon! To commemorate 50 years since that last
firing, Sylvia Asquith who had fired the gun for the last time in 1969, gathered with about 100 others to
witness a ceremonial firing of a special gun placed close to the location for the purpose. It brought back many
memories. See: https://www.wirralglobe.co.uk/news/17770610.wirral-39-s-one-o-39-clock-gun-fired-week/
141. BNA, Liverpool Mail, 31 August 1867.
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Fig. 23. The One O’Clock Gun, Birkenhead, postcard from the Peacock Series by Pictorial Stationery
Ltd., London. Date: pre WW I. The presence of the railway line (shown on an O.S. map of 1882) to the
left of the photo, and the fencing to the right meant that public access to the clock at the left end was
no longer possible. In the photo, the gun has just fired, but the man loading the gun was no longer able
to use the internal spiral staircase to reach the gun because the fencing blocked the doorway and his
access to the staircase inside; a ladder had to be brought to the location. Some of these changes may
have been made following a meeting of the Marine Committee in 1871. Authors’ collection.

sides of the river, throughout Birkenhead and
well into Liverpool, depending on the
direction of the wind.142 It was calculated that
there was a loss of approximately four seconds
for the sound of the gun to travel across the
river. For that reason it was advised that the
gun’s flash was the most accurate indicator of
the time; it was coincident with the arrival of
the second hand on the sixtieth second at
1pm. The clock, of unknown manufacture,
installed in the gun emplacement, had a dial
on the outside of the structure for public view.

During the interval between the demolition of
the old Observatory (and therefore the
removal of the time ball there) and the first
firing of the gun, many chronometers had
been presented at Bidston simply to have
their time corrrected. Once the time gun was
operating regularly, it was reported that
chronometers were then only sent to the
Observatory for testing.143
John Hartnup was busy ‘setting up some
very valuable clockworks which he had just
received from Boston’ when a member of the

142. BNA, Liverpool Daily Post, 4 November 1867. In the case of time guns, Liverpool had fallen behind. A
gun had been fired at 1pm daily (except Sunday) from Edinburgh Castle for the benefit of both the town and
shipping at Leith since 26 January 1861. A short British Pathé film, A Liverpool Cameo, dated 1932, of the
Birkenhead gun can be seen at https://www.youtube.com/watch?v=xwuXq5zUVhI. No public dial is visible;
its position had been the blanked-off circle at the rear of the structure. The dial’s use probably ceased when
the Great Western Railway Company’s goods yard nearby was developed — railway tracks can be seen close
to the structure making public access unsafe. At the time of writing, the gun emplacement and replica gun
were still in place.
143. Liverpool Maritime Museum Archives, Marine Committee Minutes MDHB/MP/13/3. Report of J. Hartnup,,
p. 9, inserted in the Minute Book between pp. 466–9, dated November 1869.
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Fig. 24. The One O’Clock Gun showing its
position opposite Liverpool Waterfront. The gun
is a replica. Authors’ photo, April 2019.

MDHB visited the observatory in November
1867.144 These were a special astronomical
regulator and a spring-governor chronograph
supplied by Messrs. Bond & Son, of Boston,
USA. It is possible that Hartnup’s positive
experiences of working with the Bond family
on chronometer trials is what led to the
selection of this company to supply the
equipment.
The regulator was described in Antiquarian
Horology by R. J. Griffiths145 and recently by
US horological author, Donald Saff. Both
authors collaborated in studying Bidston’s
clock which is now displayed at World Museum
in Liverpool (Fig. 25). It is no longer clear how
the regulator was financed; suggestions made
by R. J. Griffiths included the possibility of its
donation by the Bond family as a thank you for
past collaborations or that a sum of £500
which was earmarked by the MDHB in April
1866 for ‘instruments’ was intended for the
purchase.146 A sum of £1,500 had also been
allocated by the Board for unspecified spending
on the Observatory in October 1866 which
may have been the source.147
144. BNA, Liverpool Mercury, 22 November 1867.
The donation by Bond’s is now considered unlikely.
145. R. J. Griffiths, ‘William Bond Astronomical
Regulator No. 395’, Antiquarian Horology, Winter
1987, 137–144.
146. Griffiths, ‘William Bond’, 137–8.
147. MA&L MMM, Marine Committee Minutes
MDHB/MP/13/3 and BNA, Liverpool Daily Post, 19
October 1866.
Fig. 25. Bond regulator photographed in its
display case at the Time Gallery, World Museum
in Liverpool, ref. 1962.264.5.
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The regulator was designed by Richard
Bond; it featured ‘the most sophisticated fully
detached escapement developed in the
1800s’.148 Only two others like the one at
Bidston were ever made; one was originally
loaned to Harvard’s Cambridge Observatory
and was used to send time signals into Boston
and ‘thence by the railroads to all New
England’,149 the other was placed in the window
of the Bond family chronometer and
watchmakers’ shop for use by the public. The
clocks offered an exceptional level of accuracy;
that at Bidston varying by only three
hundredths of a second over a five month
period.150 The only contemporary record we
have seen which confirms the function of the
clock at Bidston is from the same source as the
reference above, which stated that Bidston’s
clock performed a service similar to that at
Cambridge Observatory, ie. it was kept to
accurate Greenwich time for the purpose of
time distribution.151 It was placed into a room
adjacent to the observing rooms and at some
stage was fitted with electrical contacts for the
same purpose.
Once the time gun was working the Marine
Committee agreed that the winding and
regulating of clocks on the Dock Estate on the
Liverpool side should be carried out by
someone resident on that side of the Mersey.152
George Harding, assistant at the Observatory,
had carried out this work since the role was
created, but it had begun to interfere with his
other duties. Each of the heads of department
where the clocks were located would in future
arrange for their staff to look after the clocks
there.153
The astronomer’s report dated 1869
contained a full year’s record of the gun’s firing.

The mean daily error was a quarter of a second
but on eleven days it was one second or greater,
the largest error being 1.5 seconds. On some
occasions this was due to bad weather when
astronomical observations could not be taken
to ensure the accuracy of the normal clock. It
was important that such errors were known
because of the resultant errors in longitude if
ships’ chronometers were only adjusted to an
erroneous flash of the gun.154 However by 1871,
more frequent errors led to unreliability. Such
events were thought to be caused by vibrations
from the gun or from the railway goods yard
adjacent, so it was proposed to move the clock
and its battery to the gable end of a building
nearby.155 This was probably when the aperture
for the public dial of the clock was bricked up,
see Figs. 22–24.

8. Into the 1870s – Liverpool’s
leadership declined
As the new decade began, the Observatory at
Bidston was well established and Hartnup had
fulfilled all of the objectives identified by
Captain Denman in 1839; protocols were in
place and repeated regularly:
1. Longitude was determined at Waterloo Dock
as soon as the equipment was available and
from that GMT was calculated. After the
move to Bidston the longitude there was
found, and from that GMT was again
calculated; this procedure was repeated
whenever the weather allowed.
2. Dissemination of time began when the first
time ball was installed in 1844. It was
followed by the introduction of Observatory

148. Griffiths, ‘William Bond’, 144.
149. Donald Saff, From Celestial to Terrestrial Timekeeping. Clockmaking in the Bond Family, published by
the AHS, 2019, p. 187 quoting from the Cambridge Chronicle, 3 February 1877.
150. Saff, From Celestial to Terrestrial Timekeeping, p. 187, quoting G. B. Airy, 1871.
151. Saff, From Celestial to Terrestrial Timekeeping, p. 187, quoting from the Cambridge Chronicle as
above. The newspaper had this evidence in a letter from John Hartnup.
152. This implies that clocks on the Dock Estate on the Birkenhead side of the river were regulated by the
Observatory’s staff.
153. MA&L MMM, Marine Committee Minutes MDHB/MP/13/4, pp. 21–22, 9 March 1869.
154. MA&L MMM, Marine Committee Minutes MDHB/MP/13/4. Report of J. Hartnup, pp. 7–8, inserted in the
Minute Book between pp. 85–6, dated September 1869.
155. MA&L MMM, Marine Committee Minutes MDHB/MP/13/4, pp. 293–4, 9 August 1871.
229

Antiquarian Horology

control of clocks at the Exchange, the Town
Hall, and the Victoria Tower (the latter two
using the Jones method)156 and management
of all the clocks in the Dock Estate. Following
the move to Bidston, after a short interval,
GMT distribution was provided by the
Observatory via the One O’clock Gun at
Morpeth Dock, Birkenhead and the Victoria
Tower time ball,157 and by other clocks
regulated by the Observatory or MDHB staff.
The old clock at the Town Hall continued to
give service, presumably with corrections
from the one o’clock gun, until its
replacement in late 1883. R. J. Griffiths
found old cables in the roof space of the
Town Hall thought to have been part of the
Jones system’s link to the Observatory.158
Advances in telegraphy meant that time
distribution began to be provided more
widely. The railways had begun to distribute
time to stations across its network by
telegraph at 10am daily in the late 1840s
and many, but not all, towns and cities had
subsequently agreed to set their clocks to
GMT. Liverpool, Edinburgh, Glasgow and
Newcastle upon Tyne developed systems to
distribute GMT in their localities, but
London had lagged behind.159 The Telegraph
Act of 1868 enabled ‘the Postmaster General
to acquire, work and maintain the Electric
Telegraph in the United Kingdom’.160 As a

result, responsibility for the electric
telegraph transferred to the GPO in February
1870. The GPO installed all lines, relayed
GMT to its post offices daily and sold its
services to subscribers. In London, services
such as those offered by the Belville family
from 1836 and the Lund brothers from 1870
distributed GMT to subscribers. The latter
became the Standard Time Company (STC)
in 1876; its major role at the time being to
distribute GMT to STC’s subscribers by
telegraph along wires specially installed by
the GPO.161 In 1880, GMT was legally
adopted throughout the island of Great
Britain under the Statutes (Definition of
Time) Act 1880,162 although in London
arguments about the lack of synchrony
amongst its clocks continued well into the
twentieth century.
3. Although the Observatory’s role as innovator
in the distribution of time had all but gone
by the start of the 1870s, its pre-eminence
in the testing of chronometers continued.
An example to illustrate this was the visit to
Bidston in August 1878 of Captain Nawoyshi
Yanagi of the Japanese Imperial Navy. His
mission was to study the Hartnup method of
testing chronometers. Assisting Hartnup
during the visit was a chronometer maker
from Thomas Russell & Son (of Liverpool)
whose company had already made about

156. In a letter to the HJ, E. B. Bright, Secretary of the British & Irish Magnetic Telegraph Company, stated
that the Jones method was highly successful for ‘all turret clocks, and it matters very little indeed whether
they are well or badly made as the coarsest description of work can be brought under control with ease’.
Horological Journal, March–August 1859, 105.
157. It was proposed on two occasions to site a ball on the south west corner of the Albert Dock; the funds
were allocated, but no reports of the installation or operation of a second ball have been found. It would be
reasonable to suppose that the old ball from the Observatory at Waterloo Dock was re-sited, but we cannot
confirm this. Photographs dating from c1900 show what appears to be a time ball (or maybe a signal ball)
which was housed on top of a wooden structure complete with a fog bell, sited on George’s Landing Stage. The
bell and timberwork survived well into the 20th century but the length of service of the time ball is unknown.
However this structure has to date from after a fire which had destroyed the former George’s landing stage
on 28 July 1874.
158. Antiquarian Horology, December 2003, 708.
159. This was still the case into the twentieth century.
160. http://www.legislation.gov.uk/ukpga/Vict/31-32/110/enacted. All the private companies were subsumed
by the GPO at this time.
161. The STC subscription rate was £5 compared to the GPO’s rate of £15. (See D. Rooney and J. Nye,
‘Greenwich Observatory Time for the public benefit’ : standard time and Victorian networks of regulation’,
British Journal for the History of Science, Vol 42 March 2009, 5–30.
162. GMT was officially adopted on the Isle of Man in 1883, Jersey in 1898 and Guernsey in 1913. Ireland
adopted GMT only in 1916, replacing Dublin Mean Time.
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one hundred chronometers for the Japanese
Imperial Government. After time spent
inspecting the institution, the Captain left
stating that Bidston was superior to any of
the continental observatories he had visited
on his trip.163 After his considerable
innovations in the rating and testing of
chronometers during the 1840s and 1850s
and the new system of certification for
chronometers had become routine, there
were only small changes to his method to
simplify it a little for mariners during the
remainder of the century. After testing
hundreds of chronometers with standard
pattern balances, Hartnup had come up
with a formula which, if the rate of such a
chronometer was known at three particular
temperatures (55º, 70º and 85ºF), its rate at
any other temperature could be predicted
with confidence by using his formula.164 If
the corrections for errors due to change of
temperature etc., had been obtained from a
previous test, the rates of chronometers
could be found by observing their errors
against a time signal (ball or gun) on two
occasions separated by an interval of a few
days; this method of finding the rate would
be free from objection.165 Hartnup had also
contributed to the development of
chronometer compensation with his balance
design which was utilised by many leading
makers including Thomas Mercer, Richard
Hornby, William B Crisp, William Bond and
Charles Frodsham. From the 1870s, Victor
Kullberg and others worked towards further
improving compensation in chronometer
balances, but it was not until the invention
in 1897/8 of Invar, which was affected little
by temperature changes, that major
advances were made. This eventually

enabled production of chronometers
capable of timekeeping better than 0.5
seconds a day in varying temperatures. The
testing of chronometers at Bidston
continued well into the twentieth century.
4. Very detailed weather data at both
Observatories were reported weekly to the
MDHB and the Council and were published
in local newspapers. These continued.
The Liverpool Observatory had indeed fulfilled
its original purpose so successfully that
Professor John Phillips, speaking at the British
Association for the Advancement of Science
meeting in 1854, had said that in almost twenty
years since the Association last met in
Liverpool, the Observatory had gained a
reputation for results which ‘... cannot be
produced by any other Observatory in the
world’. He continued, ‘... at this moment there
is no Observatory more important than this;
none from which can be obtained such
practically useful and accurate results’.166
News reports on the subject of the
Observatory decreased in frequency after the
move to Bidston as the dissemination of time
and the testing of chronometers were no longer
a novelty—they had become routine and
Liverpool’s period in the lead had passed. In
fact, after 1870, Hartnup’s name was more
frequently seen in the Horological Journal
than in the local press.167 His reports to the
MDHB, many discussions regarding the
Hartnup balance and other chronometer
makers’ improvements on it, or examples of
series of chronometer tests completed at
Bidston, featured regularly. John Hartnup
retired in May 1885 and moved to London to
seek medical advice on his failing health. He
died in the city on 20 October 1885. He was

163. BNA, Liverpool Mercury, 26 August 1878.
164. R. T. Gould, The Marine Chronometer. Its history and development, published by The Holland Press,
London, 1923, pp. 191–2. The rate at any other temperature could be predicted by finding the values of R1, x1
and K in Hartnup’s formula, which was R = R1 + K (x-x1)2 where R is the known daily rate for a known mean
temperature x; R1 = the unknown daily rate for an unknown mean temperature x1, and K = an unknown
constant.
165. Report of John Hartnup reproduced in the Horological Journal, October 1870, 19. Much correspondence
followed, some in agreement, others not.
166. BNA, Liverpool Mercury, 129 September, 1854.
167. Up to 1890, most issues of the Horological Journal featured his name in articles, reports, correspondence
or advertisements.
231

Antiquarian Horology

Fig. 26. Bidston Observatory as it was during the winter of 2016.

succeeded at Bidston by his son, John Hartnup
junior who continued his father’s work. An
unfortunate fall from the roof of the observatory
whilst observing the anemometer resulted in
his death, aged fifty-one, in March 1892.168
Chronometer maker William Baker Crisp,
who used the Hartnup balance, wrote to the
Horological Journal not long before Hartnup
senior’s death; in a letter entitled ‘The
Compensation Error’, he summed up Hartnup’s
contribution by saying:
I am sure chronometer makers all feel
indebted to this gentleman for the kind and
willing manner that he has given his
information for their benefit and to that of
all interested in the science of horology.169

Under new management following the death of
Hartnup junior, the Observatory continued to
perform its four original functions in addition
to its astronomical work. In 1897 it added the
new science of seismology to its remit and
from 1923 the Liverpool Tidal Institute also
worked from the Observatory building, leading
to their amalgamation into the Liverpool
Observatory and Tidal Institute from 1929.
The Observatory rose in importance again
when its two tidal predicting machines were of
key strategic importance during World War II
and its prediction data guided planning for the
D-Day landings.
Occupation of the building ceased in
2004–5 and its staff and equipment were
relocated to Liverpool University where it

168. Royal Astronomical Society Monthly Notices 21 April 1892, p. 218.
169. W. B. Crisp, ‘The Compensation Error’, Horological Journal, February 1881, 83–84.
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Fig. 27. Looking across to Waterloo Dock lock and the former site of Liverpool Observatory. As access
is forbidden, it is difficult to identify its exact location. The derelict site is part of proposed plans to
redevelop the whole of Waterloo Dock by The Peel Group as part of the greater Liverpool Waters
scheme. When the photograph was taken in December 2019 heavy earth moving equipment was on site
preparing the ground for new developments.

became the National Oceanography Centre
which is still hosted by the University. After
many years of decay, the former observatory
building has recently been purchased and reopened as the Bidston Observatory Artistic
Research Centre, a residential centre for
individuals and groups.170 (Fig. 26).
Nothing is left of the Waterloo Dock
Observatory’s footprint which was being
cleared for another redevelopment in late 2019
(Fig. 27).
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Appendix: the Bidston inventory
The date of the inventory which follows is unknown. It is most likely that it marks the
changeover from the Hartnup directorships to the era of W. E. Plummer in 1892. It was found
among a bundle of uncatalogued papers concerning Bidston Observatory, which replaced the
Waterloo Dock Observatory in 1866. Many of the items listed below relate to Part 2 of this
article, but those marked * are known to have been used at the Waterloo Dock Observatory
building and were re-installed at Bidston in 1866/7. In the transcript below only items directly
related to the testing of chronometers and to timekeeping are included. Text in italics was
added to the list at a later date.
Lower cellar
Clock by Lancaster mounted there
Pendulum Relay and Two-way Switch Board (Mrs Hartnup’s property and wound by the
Director)
Leclanche battery (10 cells) (2 cells)
Round cellar under office
Gas stove.* Portable pressure jet*
Cellar under chronometer room
Portable Chronometer testing case*
King’s Gas Governors – 2 sets*
Daniel batteries and Cupboard
Chronometer room
King’s self-registering Barograph [with clock] and duplicate Cylinder*
Resistance coil and lamp stand for ditto*
Molyneux Normal Mean Time Clock.* Galvanometer & Cut out*
Moreland Long Centre Seconds Clock
2 Chronometers James Pennington No 1021 and 1023 (Sold 1896 June 14)
1 Chronometer by Carl Ranch No 228 (Deposited. Ownership unknown)
1 Chronometer by Nidenham & Adams No 1943 (Deposited. Ownership unknown)
Clock room
Sidereal Clock by Molyneux*
Bond’s Gravity Escapement Clock (Sidereal)
Bond’s Chronograph
Boxwood rule and Ivory scale for Bond’s Chronograph
Sidereal Chronometer Willm B Crisp No 650*
New Relay by Siemens Bros for Pendulum in Cellar (Removed at TH order 15 July 1935)
1 spare Galvanometer by Ritchie
Transit room
Transit Telescope
Telescope Carriage and Observing Chair*
Controlled Clock by Jas. Ritchie & Son
Equatorial room
Equatorial Telescope and Driving Clock*
Clock by Ritchie & Son and Galvanometer
8 Cell Leclanché Battery and Cupboard
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