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Getting the right time. Liverpool’s 
contribution in the mid-nineteenth century 
Part 1
Steve and Darlah thomas*

Developments in the design of chronometers following on from Harrison, by 
Earnshaw, Arnold and others improved navigation considerably, but errors were 
still made which led to both human and monetary losses well into the nineteenth 
century. Liverpool’s Observatory was in operation from 1844 with the principal 
objective to rigorously test chronometers to gain a better understanding of the 
problems and propose solutions. In addition, the Rainhill trials of 1829 had led to 
a rapidy expanding railway network which covered most of the country by 1850. 
Newly-travelling citizens needed accurate public clocks with access to Greenwich 
Mean Time as did mariners leaving our ports. In Liverpool, as in many other towns, 
public clocks were often unreliable. During the years up to about 1870, Liverpool 
Observatory led the country in both chronometer testing and in its approach to the 
dissemination of accurate Greenwich Mean Time.**

Introduction
As the nineteenth century dawned, Liverpool 
was already a busy port despatching and 
receiving cargoes to and from much of the 
world. The town’s population of 77,000 in 
1801 steadily increased to 611,075 by 1881. 
This rapid growth had led to widespread 
poverty, crowded and unsanitary living 
conditions and low life expectancy for many. 
In contrast, the merchant classes prospered.
 The Slave Trade Act of 1807 had made that 
trade illegal in the British Empire, so 
Liverpool’s merchants needed to diversify. 
Tonnages of goods traded through the port 
increased as the industrial revolution enabled 
the country to manufacture ever more 

products to export to the expanding empire 
and ships returned loaded with raw materials 
and exotic goods. The nine-metre tidal range 
of the Mersey meant enclosed docks were 
required; the earliest, the Old Dock, was 
constructed in 1715 and was the first of its 
type in the world. During the period 1825 to 
1857, a total of twenty-one new docks were 
constructed along the riverside. This increased 
the Dock Estate to over 82 acres with a lineal 
quayage of about 15 miles.1 (Fig. 1).The docks 
brought great wealth to the town and 
Liverpool’s merchants and gentlemen 
investors were determined to take every 
opportunity to increase their wealth even 
further. A large programme of work, including 

*Steve and Darlah Thomas (steveanddarlah@inbeat.org) are amateur horologists and authors who combine 
their interests in horology and local history. They have written about their local clockmakers and the turret 
clocks of J. B. Joyce of Whitchurch and T. Cooke & Sons of York. Steve is a Liverpudlian who remembers 
the Mersey waterfront from the 1950s and is keen to ensure that the key roles played by Liverpool in the 
nineteenth century are more widely known.
** After we had submitted this article for publication, a friend lent us his copy of the latest issue of the annual 
journal The Antiquarian Astronomer, Journal of the Society of the History of Astronomy, published in June 
2019, which on pp. 2-19 contains an article by R. E. Schmidt and P. Dearden, ‘The Liverpool Observatory 
at Waterloo Dock Part 1. Origins and Controversy’. It covers similar ground to our own article, but from an 
astronomical viewpoint. We await with interest the second part, which is due to appear in June 2020.
1. British History Online. Before these developments, the 1825 figures were: total area of wet docks forty-
six acres, having a lineal quayage a little over two miles. From Victoria County History, Lancashire Vol. 4 
(1911), pp. 41–43.
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the building of the Albert Dock, was sanctioned 
by Parliament in 1841. The chief engineer 
Jesse Hartley had been employed by the Dock 
Committee since 1824 making him the first 
full-time professional dock engineer in the 
world. The Albert Dock was an expensive 
project costing almost £1million, and was 
quickly followed by the creation of five more 
new docks which all together cost another 

£2million.2 Most of the money for these 
projects was borrowed, as the Liverpool 
merchant classes were speculators with big 
ambitions. 
 Liverpool was frequently quoted as the UK’s 
largest port during the nineteenth century. The 
figures for 1850 in table 1 corroborate this 
claim.3 Of importance here is the very large 
number of ships required to convey these 
goods, each of which would have left the port 
equipped with at least one chronometer.

1. The need for an 
astronomical observatory
In 1834, after a number of failed attempts by 
others in the past, an anonymous writer 
signing himself only as ‘Liverpool Shipmaster’ 
petitioned for an astronomical observatory to 
be established at Liverpool.4 His argument 
was:

In this great commercial seaport, three 
tenths of all chronometers are incorrectly 

Liverpool £34,891,847
London £14,137,527
Hull  £10,366,610
Glasgow £3,768,646
Southampton £1,859,647
Newcastle £920,068
Leith  £366,552
Bristol  £362,039
Greenock  £355,693
Cork  £116,208
Belfast  £56,506
Dublin  £50,354

Leeds - Liverpool 
Canal, & east to west:                        
Stanley, Collingwood 
and Salisbury Docks

Basin

Basin

Steam 
Dock

Nelson 
Dock

Trafalgar 
Dock

Huskisson 
Dock

Basin & 
Sandon Dk

Bramley 
Moore Dock

Basin & 
Wellington 

Dock

Basin & 
Clarence 

Dock

Victoria 
Dock

Landing 
Stage

Albert 
Dock

George’s Dock

Canning Dock Harrington Dock

Herculaneum Docks

Salthouse 
Dock

Wapping Dock 
(incomplete)

King’s 
Dock

Queen’s 
Dock

Coburg 
Dock

Brunswick 
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Princes 
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WATERLOO 
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River Mersey

Fig. 1.  Liverpool Docks as they were when Queen Victoria visited the docks in Liverpool in 1851. Not to scale.
(George’s Dock was in-filled c.1900 and the land used to create the Pier Head and provided space for Liverpool’s iconic buildings, the Royal Liver 

Building, The Cunard Building and the Port of  Liverpool Building. The latter was previously referred to as the Dock Offices.) 
Map taken from: History of  the Commerce and Town of  Liverpool by Thomas Baines published in London by Longman 

and in Liverpool by the author, 1852. 

Fig. 1. liverpool Docks as they were when queen Victoria visited the docks in liverpool in 1851. not to 
scale. (george’s Dock was in-filled c. 1900 and the land used to create the Pier Head and later provided 
space for liverpool’s iconic buildings, the royal liver Building, the Cunard Building and the Port of 
liverpool Building. the latter was previously referred to as the Dock offices.) Map traced from: thomas 
Baines, 1852, see footnote 3.

2. These were the Collingwood, Salisbury, Stanley, Bramley-Moore and Nelson Docks, all authorised in 1844.

3. Thomas Baines, History of the Commerce and Town of Liverpool and of the Rise of Manufacturing 
Industry in the Adjoining Counties (London and Liverpool, 1852), p. 744.

table 1. Declared value of the exports in 1850 
from each of the twelve principal ports of the uK.
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regulated, being generally consigned to 
watchmakers and opticians whose other 
avocations will not allow them to pay the 
necessary attention required by these 
delicate and valuable machines. 3 ... If an 
observatory were established under the 
care of respectable and competent 
gentlemen, ... no one possessed of a 
chronometer would scruple to pay a guinea 
for correctly rating it, and the mariner 
would have an increased confidence in the 
rate so obtained. It is not unreasonable to 
assert that 3,000 rates have been made out 
for chronometers during the past year, and 
[if] there had been a respectable observatory 
in the port, it is equally reasonable to 
conclude that 2,000 of them would have 
been rated which, at half-a-guinea each 
rate, would have produced £1,050.

Much correspondence ensued in support. An 
editorial stated that an Observatory had been 
located in Everton half a century ago and 
another recalled a similar establishment in a 
field near St Peter le Poor (now Hope Street) 
in 1768.5 Although the matter was discussed 
by the Town Council6 and a four-man 
Observatory Committee was appointed on 3 
August 1836, it took further demands from 

local astronomer William Lassell Junior, the 
British Association for the Advancement of 
Science,7 Liverpool’s own Literary and 
Philosophical Society and the port’s 
hydrographer, Captain (later Admiral) Henry 
Mangles Denham, before any decision was 
made.8 Following a memorial9 from the British 
Association, the committee was increased to 
twelve members; at its first meeting it was 
resolved to invite Messrs Hartley, Lassell and 
Captain Denham to identify the best site for 
an observatory.10 
 In 1839, Captain Denham confirmed that a 
suitable site would (1) be free from tremor, 
(2) have the ability to transmit time signals to 
ships in the river as well as those in dock, and 
(3) have space for a chronometer depository 
conveniently situated 
 Advice on the type of site required and all 
aspects of the fitting out of the Observatory 
was sought from the Astronomer Royal, 
George Biddell Airy. A site on the Cheshire 
side of the Mersey was first put forward, but 
this could only meet the first two requirements 
as it was thought such a choice would be 
unpopular with those shipmasters who had 
business in Liverpool who would then need to 
make special journeys to the Cheshire side to 
deposit and collect their chronometers.

4. www.britishnewspaperarchive.co.uk (hereafter BNA), Liverpool Mercury, January 1834. The minutes of 
the Improvement Committee (11 May 1836) show that the correspondent was Lieutenant John Jones, RN, 
when he wrote again in 1836. Observatory Committe Minutes, Liverpool Record Office, Liverpool Library 
(hereafter LRO,LL), ref 352/MIN/OBS/1. This was not the first request for an observatory; several had 
appeared in local newspapers during the 1820s, but all were unheeded by the authorities.

5. BNA, Liverpool Mercury, 10 January and 25 July 1834. A map dated 1785 did not show an observatory 
near Hope Street so it may have been short-lived. BNA, Liverpool Mail, 13 March 1852. 

6. BNA, Gore’s Liverpool General Advertiser, 2 June 1836. The council resolved to inform Lieut. Jones that 
they agreed that the erection of an observatory in the town was desirable but it had to be postponed for the 
time being. An Observatory Committee of four councillors was set up in August 1836 to discuss the matter. 
The first recorded minutes of this committee are dated 26 August 1836. The Liverpool clock and watchmaker 
Robert Roskell was a committee member.

7. LRO,LL ref 352/MIN/OBS/1. Doctors T. R. Robinson of Armagh Observatory and Thomas Stewart Traill MD 
of Edinburgh (who had practised in Liverpool for thirty years and was a founder of the Royal Institution of 
Liverpool, Liverpool Mechanics’ Institution and the Literary and Philosophical Society of Liverpool) and the 
astronomer Francis Bailey of Sheffield visited Liverpool to present a memorial on behalf of the Astronomical 
Section of the British Association for the Advancement of Science. Dr Robinson offered to spend a week in 
Liverpool to help in the selection of a site.

8. BNA, Liverpool Mail, 5 January 1837. The council discussed the importance of weather observations 
which should be included among the duties of the proposed observatory. This was supported by numerous 
men with maritime experience and agreed upon. A time ball to be dropped at 1pm was also agreed. 

9. The petitioners, or memorialists, used what is now an old meaning of the word ‘memorial’: a written 
statement of facts written to a government authority etc., especially in conjunction with a petition.

10. LRO,LL., Observatory Committee Minutes, LRO,LL ref 352/MIN/OBS/1. Council meeting dated 5 
December 1838.
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 Denham was of the opinion that the Custom 
House which was then under construction on 
the site of the Old Dock (Fig. 2)  would be ideal. 
He thought there was an opportunity to house 
an observatory on the floor below the dome 
and to site a time ball on top of the dome, even 
though it would not be visible to shipping in 
the docks at the north end of the port. The 
building’s layout of the top floor would only 
require small alterations to the architect’s 
plans. He drew up a list of equipment which 
would enable (1) the longitude of Liverpool to 
be identified, (2) chronometers to be tested 
and rated to further improve navigation for the 
merchant marine,11 (3) local time to be found 
from the sun or stars and adjusted to show 
Greenwich mean time, and (4) meteorological 
data to be taken and recorded to aid weather 
forecasting. The contents of his list are 
specified in table 2. 
 The report was sent to the Observatory 
Committee which instructed the surveyor to 

carry out tests to ascertain the firmness of the 
floor where the instruments would be sited. 
These however showed significant vibrations 
so the location was declared unfit for purpose. 
Jesse Hartley then pointed out that there was a 
vacant stone pier between the Waterloo and 
Prince’s Docks which would be ideal.12 A rental 
of twenty shillings per annum would be charged 
for the use of the site, however the Dock 
Committee would retain the right to have the 
observatory removed if the land were to be 
required for future developments at the pier.

An observatory is built
Waterloo Dock, which had opened in 1834, 
was built by Hartley just to the north of what 
is now the Pier Head. Funding for the 
observatory’s erection, to be raised from dock 
dues, was enabled by the Liverpool Dock Act 
of 1841. Go-ahead for construction was given 
in August 1842 and continued the following 
year by a builder named John Tomkinson.13 

Fig. 2. the new Custom House, liverpool. Drawn by t. Allom, engraved by W. Finden, published by 
Fisher Son & Co., london, 1836. Authors’ collection.

11. Testing and rating of chronometers for the Admiralty was performed at Greenwich Observatory. 
Chronometers of the merchant marine were subject to no such routine testing and rating at any observatory.

12. BNA, Liverpool Mail, 2 May 1839. 

13. John Tomkinson is the name reported in the local press, but the Observatory Committee minutes 
included the name ‘Mr Haigh’.
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Instruments Expected cost

A transit instrument of not more than 3½ feet long £  60

A good sidereal clock and a good solar clock – if possible second hand               .......... say                                          £  40

A barometer, a self-registering thermometer, a wind-gauge, a rain-gauge  
which need not exceed

£  80

Equipment

Stone piers and other fixing apparatus, say about £  70

Signal pole and ball with lever fitments for pole and trigger-movement for the ball, about £200

Fitting up rooms and putting shutters in the roofing, not more than £250

                                                                                                                                  Total outlay £700

Establishment

One astronomer (graduate if possible), salary £300

One assistant, salary £100 and lodgings in the building or £10 £110

One messenger and office cleaner, combined salary £50 and lodgings in the building, or £20 £  70

                                                                                                          Annual total establishment £770   or,

After the first year, the astronomer might have the option of taking the fees and £100 
salary, and find the assistance etc himself.

NB. An equatorial instrument and a self-registering tide-gauge should be provided as soon as 
possible if not at the outset.                                                                               Estimated cost £500

table 2. list of equipment required for the new observatory drawn up by Captain Denham in 1839.

LIVERPOOL 
OBSERVATORY

PRINCES DOCK 
BASIN

WATERLOO DOCK

River 
Mersey

Warehouse

Lifeboat 
House

Waterloo 
Dock Lock

Customs Offi ce

Dock 
Master’s
Offi ce

Dock 
Gateman’s

Offi ce

Pier Master’s 
Offi ce

Dock 
Master’s 
House

W
recked 

G
oods Depot

Fig. 3.  Sketch map showing the location of liverpool observatory in 1864. From the 
godfrey Edition old ordnance Survey Map (great Howard Street, liverpool), 1864. 
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The Astronomer Royal, the astronomer 
Richard Sheepshanks and William Lassell 
gave advice on instruments; the first of these 
to be ordered was a five-foot transit 
instrument. In September that year it was 
announced that John Chapman Hartnup, ‘one 
of the best observers in the kingdom’, had 
been appointed at a salary of £200 per annum 
plus use of the observatory residence.14 As 

well as being a first-rate astronomer, Hartnup 
was to be instrumental in bringing accurate 
time to the town’s public clocks. The following 
month the corporation’s accounts were 
published, showing £1,267 17s 5d had been 
spent on the new observatory to date.15

 John Chapman Hartnup (Fig. 4) was born 
on 7 January 1806 at Pembury, northeast of 
Tunbridge Wells in Kent. Details of his 
childhood and education have not been 
discovered, but by the age of twenty-three he 
was working as assistant to John (later Lord) 
Wrottesley in his private observatory at his 
home, 22 Montpellier Row, Blackheath. 
Wrottesley had been elected a fellow of the 
Royal Astronomical Society (RAS) in 1820 
and could well have been the provider of some 
of Hartnup’s astronomical education. Hartnup 
was appointed to the staff at Greenwich 
Observatory by George Airy in 1836, and 
married Elizabeth Furness at St Mary’s 
Church, Lewisham the following year. 
However, in March 1838, he moved to take up 
the position of Assistant Secretary to the RAS 
where he was paid £80 per annum plus extras 
which included accommodation for himself 
and his family at the RAS headquarters in 
Somerset House. He stayed until taking up the 
Liverpool appointment; both Airy and 
Wrottesley, with others, supported him in his 
application.16 
 In early December 1843, the two regulators 
ordered from the London clockmaker Robert 
Molyneux were installed. One was for the 
transit room and would show sidereal time, 
the other was to be the standard clock which 
would show Greenwich mean time.17 The 
total bill for both was £105. 

Fig. 4. John Chapman Hartnup (1806–1885). 
reproduced with permission from a copy 
held by the national oceanographic Centre, 
Southampton.

14. BNA, Liverpool Mail, 9 September 1843.

15. BNA, Liverpool Mercury, 27 October 1843.

16. Details of support for Hartnup’s move to Liverpool, his employment and selection: Observatory Committee 
Minutes, LRO,LL ref 352/MIN/OBS/1 dated 2 May and 26 May 1843, and Royal Observatory Greenwich 
website at http://www.royalobservatorygreenwich.org/articles.php?article=1216

17. Observatory Committee Minutes, Liverpool Archives ref 352/MIN/OBS/1, dated 7 December 1843 and 
29 February 1844. It is believed that Robert Molyneux senior, father of the maker of this clock, migrated 
from Lancashire to work in London for fellow Lancastrian Thomas Earnshaw towards the end of the 
eighteenth century (A. A. Treherne in Antiquarian Horology, June 2009, p. 472). The standard clock was 
very accurate—a small vessel containing lead shot was placed on the pendulum above the centre of gravity 
enabling fine adjustments to its timekeeping: ten pieces of shot removed would cause the clock to lose one 
second in twenty-four hours, or gain one second if the same amount was added.
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Liverpool Observatory, 
Waterloo Dock

Principal Storey

Sketched from plan 
dated January 1843. 
Held by Merseyside 
Maritime Museum

Stairs up to roof, time ball 
& anemometer

School, became 
Chronometer Room from c1862

Stone base for 
instrument

Library

ParlourParlour

Closet

Closet Coats

Closet

Kitchen

Scullery

Pantry

Coals

Stone base for 
instrument

Approximate Scale in feet

  0       5       10               20              30               40



27

MArCH  2020

Liverpool Observatory, 
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Sketched from plan 
dated January 1843. 
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Below: Fig. 6. Sketch from Chamber Story [sic] plan of liverpool observatory. reproduced with 
permission from MA&l MMM.

left: Fig. 5. Sketch from ground Floor plan (Principal Story [sic]) of liverpool observatory. reproduced 
with permission from Maritime Archives & library, Merseyside Maritime Museum (MA&l MMM).
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Observatory objectives
Denham’s objectives remained virtually 
intact: (1) to determine the exact longitude of 
Liverpool to enable Greenwich mean time to 
be calculated, (2) to give accurate time to the 
port of Liverpool by means of a time ball, (3) 
to test and rate ship’s chronometers for 
merchant shipping and chronometer makers, 
and (4) to commence regular meteorological 
observations in order to provide forecasts for 
shipping. This article only concerns objectives 
1, 2 and 3 and will cover the Observatory’s 
history up to 1870.

2. Work with chronometers

In the early nineteenth century it was thought 
that a well made and adjusted chronometer 
was sufficient for navigators in merchant ships 
to calculate longitude at sea. Thomas 
Earnshaw’s compensation, using a bi-metallic 
balance, was considered a great improvement 
at the time, but as the years passed and many 

ships were lost, it became clear that there was 
a need for further improvement. The problem 
was thought to involve temperature changes 
during voyages, but in what way? The only way 
to discover this was to replicate the changes of 
temperature encountered on a typical journey 
from Liverpool to the eastern seaboard of 
North America or to the African coast. 
 As 1844 began, arrangements for operating 
the Observatory were still not quite 
complete.18 Facilities in the building for 
testing chronometers originally copied those 
in Greenwich with no scientific means 
provided to control temperatures at which the 
instruments were tested, i.e. ambient 
temperatures were relied upon. A decision 
was made in late spring to consult with local 
chronometer makers as to the charge to be 
made for rating chronometers. Many of those 
consulted objected strongly to the Observatory 
performing the task at all as it would be 
depriving them of business. Long letters of 
objection, some ‘well-written’, were read at a 
Council meeting, but a vote was taken and all 
but three councillors voted in favour, agreeing 
that ‘if any person, maker or owner, chose to 
bring their chronometer to the Observatory it 
would be received and rated and the charge 
would be 7s 6d.’ 19 This went ahead as seen a 
while later in an advertisement placed by A. 
Abraham, optician and instrument maker, 
announcing his appointment as agent for Mr 
Dent’s chronometers in Liverpool. Potential 
customers were advised that ‘chronometers 
are now rating at the Liverpool Observatory; 
the rates of each instrument may be seen at 
20 Lord Street’20 (Abraham’s shop). John 
Shearer, a new employee, was specifically 
employed to assist in the reception and 
delivery of chronometers; his annual salary 
was to be £80.21 
 However, temperatures in the chronometer 
room varied with the weather by up to 20ºF in 
winter and up to 30ºF in summer, making 
controlling it for testing purposes well-nigh 
impossible, so new equipment to Hartnup’s 
design was installed to enable accurate testing 

Fig. 7. liverpool observatory. the roof gave 
access to the time ball, a flagpole for signal flags 
and meteorological equipment. the support of 
the anemometer and pluviometer (rain gauge) by 
Follett osler, both of which were self-registering, 
is visible. Provenance and date of image are 
unknown, but the osler equipment was installed 
during 1851, so the photograph cannot predate 
that time. reproduced with permission from a 
copy held by the national oceanographic Centre, 
Southampton.

18. The time ball was yet to be installed.

19. BNA, Liverpool Mercury, 7 June 1844.

20. BNA, Gore’s Liverpool General Advertiser, 12 September 1844.

21. J. Scoffield, Bidston Observatory. The Place and The People (Birkenhead: Countyvise Ltd., 2006), p. 79.

22. BNA, Liverpool Mercury, 6 March 1846.
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at temperatures ranging from 45–80ºF.22 The 
purpose was to enable chronometer makers 
to see how their instruments either gained or 
lost by an increase in temperature so that 
their compensation could be altered to get the 
most accurate results on a future voyage. 
From the research results at the time, Hartnup 
considered that chronometers bound for 
Greenland or for a tropical voyage should be 
differently compensated. About a quarter of 
the timekeepers sent there, though otherwise 
good, had such changes of rate between 45 
and 80ºF that the resulting error in longitude 
in a month’s voyage would be from thirty to 
sixty miles. Instruments found to have such 
faults were returned to their makers for 
alteration and on re-testing found to have 
been cured or significantly improved. A letter 
from George Airy dated 27 May 1847 to the 
editor of the Liverpool Mercury supported 
Hartnup’s methods:23

Royal Observatory, Greenwich, May 27, 
1847.
DEAR SIR, I have been requested by Mr 
Hartnup to communicate to you in writing 
my opinion regarding the employment of 
the Liverpool Observatory for the rating of 
chronometers purchased, or on trial for 
purchase, for the use of merchant ships. 
With great pleasure I comply with this 
request and I beg that you will consider 
yourself at liberty to make any use of my 
communication which you may think 
desirable.
   The first thing which should strike any 
person who considers the subject, is that 
from the mysterious nature of the 
construction of a chronometer, (which none 
but an accomplished chronometer-maker 
can completely understand, and on which a 
first-rate watchmaker could pronounce no 
trustworthy opinion), there is no possible 
way of judging of the merits or value of a 
chronometer except by a trial of which the 
accuracy, the length and the severity are 
well assured. The next remark which must 
occur is that the private pecuniary interests 
of makers are involved in the judgement to 
an enormous amount.

   I cannot conceive it possible that any 
private person can have the instrumental 
means of determining Liverpool time (and 
thence Greenwich time) with an accuracy 
comparable to that with which it may be 
obtained at the Observatory. It would be 
ridiculous to suppose that any private 
person would take transits, or would make 
other astronomical observations with the 
same frequency and the same regularity as 
an official observer. (I will here remark, in 
passing, the importance of giving an 
astronomical character to the Observatory, 
inasmuch as the accuracy which is 
indispensable for astronomy will thus be 
infallibly extended to all other pursuits of 
the Observatory.) It is not to be imagined 
that any private person will communicate to 
the purchaser all the particulars of length of 
trial, circumstance of trial, results as to rate 
of the chronometer in different 
temperatures, &c., &c., which may, under 
proper regulations, be completely known 
when the trial is made at a public office.
    It would be forming too high an opinion of 
the steadiness of human nature, to suppose 
that private interest will not produce an 
effect on the reports of the value of 
chronometers given either by their makers 
or by other professional raters. It is certain 
however that, while a public office is placed 
under proper regulations, very great 
confidence may be placed in the impartiality 
of the reports made from it. 
   I have thus far spoken on the advantage of 
rating chronometers at a public observatory 
as affecting only the immediate interests of 
persons who happen to be purchasing or 
about to use chronometers at any particular 
time. But there is another point of view 
which, in many respects, is even more 
important than this.
   At present there is no such thing as a 
standard of goodness for the chronometers 
employed in the merchant service. I have 
several times endeavoured in vain to learn 
what are their merits in general, as regards 
steadiness, compensation, &c. No person 
can tell whether his chronometer is such as 
he has right to expect, unless he has some 

23. BNA, Liverpool Mercury, 8 October 1847. It is unclear why this was not read to the full Council until 
October 1847. 
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such standard wherewith to compare it. And 
there is no hope for the improvement of the 
chronometers of the merchant service as a 
class, unless there is a well-established 
standard (embodied in the record of rates) 
of former chronometers and a means of 
proving that new chronometers are better 
than the chronometers of that standard.
   The very great improvement which was 
made some years ago in the Government 
chronometers (and which has still been 
advancing, though less rapidly) was due 
entirely to the competition promoted by the 
Government, subject to conditions of trial 
by official authorities, and of publication of 
rates. This competition, under a form 
slightly different, is still continued. Any 
person who wishes to know what are the 
merits of the chronometers tried at 
Greenwich, can procure copies of their 
rates. Mr Hartnup will be able to show them 
to you at the Liverpool Observatory.
   Besides the local separation, there is a 
circumstance which may prevent this table 
of rates from applying accurately to the 
chronometers of the merchant service. The 
nature of the negotiations for purchase is 
necessarily very different. How this really 
operates upon the merits of purchased 
chronometers nobody but the makers can 
tell, and from them no report on it ought to 
be asked or expected.
   The extensive trial of the chronometers at 
the Liverpool Observatory, which I desire to 
see, can, of course, be effected only by the 
private influence of the merchants of the 
port. But the influence must be exerted 
distinctly. It will only be by the distinct 
understanding, on the part of a considerable 
number of ship owners, that no chronometer 
will be purchased until after a trial of at least 
three or four months at the Liverpool 
Observatory, (the length of trial at the 
Greenwich Observatory is usually seven or 
eight months,) that the trial can be made 
entirely efficient. It is much to be desired 
that the trial should be made under 

conditions of license to publish the rates.
    I can in conclusion only express my hope 
that the noble step taken by the authorities 
of Liverpool, in establishing a first-rate 
nautical observatory, will be followed by 
this, which would contribute more to the 
accuracy of navigation for the present, and 
its improvement for the future, than any 
which I know.
I am, my dear Sir, yours very truly, 
G. B. AIRY.

The Astronomer Royal visited Liverpool 
Observatory in autumn 1848 on his way back 
to Greenwich following a visit to Ireland. 
Little information on the visit survives except 
for the briefest mention: ‘inspected the 
Liverpool Equatoreal and Clockwork and 
examined Mr Lassell’s telescopes’.24 
 John Hartnup’s annual report of 1849 on 
the work of the Observatory was published by 
the local press in October of that year. It 
showed further results of his experiments of 
rating chronometers at different temperatures. 
His findings had led to the planning and 
production of a new type of compensation 
balance for chronometers which would be 
affected less by sudden changes in temperature 
than the Earnshaw balance which was used by 
most makers. These were made to Hartnup’s 
design by the chronometer maker William 
Shepherd of 13 Bath Street, Liverpool. Both 
men agreed that, should the design appear to 
be successful, it would not be patented but 
would be made known to interested parties. 
The movement of a chronometer by Shepherd 
with Hartnup’s balance is currently displayed 
in World Museum in Liverpool. When running, 
the chronometer beat seconds and a small 
gong sounded every minute (see Figs. 8 and 
9).25 After testing twelve chronometers fitted 
with the new balances, Hartnup was 
sufficiently happy with his design to send 
three to Greenwich to be tested, hoping that 
good results there would recommend the 
design more effectively than he could do 
himself. This was not as successful as he had 

24. G. B. Airy, edited by Wilfrid Airy, Autobiography of Sir George Biddell Airy, K.C.B. (Cambridge University 
Press, 1896), p.196.

25. World Museum in Liverpool, Time Gallery (ref. 1980.921). This instrument is not listed in Bidston’s 
inventory, see Part 2. 
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that the editor was forced to print a correction 
in the same edition of the RAS Monthly Notices 
as Hartnup’s report. It indicated that 
chronometers were always gimballed during 
tests and the editor was forced to admit fault 
in allowing Hartnup to make such a claim.27 
 William Cranch Bond, Director of Harvard 
College Observatory at Cambridge, 
Massachusetts, his son Richard and John 
Hartnup cooperated on establishing the 
difference in longitude28 between Greenwich 
and Cambridge, Mass. via Liverpool and 
Valentia (Ireland) involving a long series of 
correspondence and chronometer tests which 
began in 1848 and continued for about five 
years.29 Regular steam-powered packet ships 
were employed for the purpose. On board, a 
special room was allocated where a total of 

Fig. 8. the Hartnup balance viewed from above 
and side. on first being told Hartnup’s plans 
for the balance, Shepherd said that he would 
make up the balances for Hartnup to use in 
experiments. the balance had a bi-metallic strip 
of brass to the outside and steel inside with the 
rim bevelled at 450. At temperatures above the 
middle temperature they become more vertical, 
bringing the weights closer to the centre. At 
lower temperatures the reverse would occur. in 
this way it was thought that any changes in the 
elasticity of the balance spring brought about by 
temperature changes would be compensated. 
Drawing from J. C. Hartnup, ‘on an improved 
Compensation-Balance’, RAS Monthly Notices, 
Vol. 9 June 1849, pp. 209–10. 

Fig. 9. Movement of chronometer by William 
Shepherd, number 226, showing the Hartnup 
balance. it is thought that the chronometer 
was used in an observatory when making 
astronomical observations. it is held at liverpool 
but may not have been used in either liverpool or 
Bidston, see Part 2. World Museum in liverpool, 
time gallery ref. 1980.921.

hoped as the Greenwich results were 
unimpressive.26 Hartnup explained this by 
saying that in Liverpool the chronometers 
were mounted in gimbals for testing as they 
would be at sea whereas those at Greenwich 
were not. This was disputed by Airy so strongly 

26. Airy pointed out to Hartnup that the chronometers had been sent for trial to Greenwich too late in the 
year to be tested at cold temperatures, so the trial was actually incomplete.

27. Royal Astronomical Society Monthly Notices, 8 June 1849, p. 206, contained in a report entitled ‘On 
an approved Compensation Balance’ by John Hartnup and BNA, Liverpool Mail, 20 October 1849. For a 
description of the balance written by a horologist and to discover what followed the Greenwich tests, see 
Robert W. Smith, ‘The Hartnup Balance’, Antiquarian Horology, March 1983, 39–45.

28. Donald Saff, From Celestial to Terrestrial Timekeeping. Clockmaking in the Bond Family (AHS, 2019), 
p. 215. Richard Bond visited Liverpool as part of his Coastal Survey to determine the longitude of Boston. 
Liverpool Observatory had been selected for this work because of the success of its testing and rating system.
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175 chronometers crossed and re-crossed the 
Atlantic. Sydney Coolidge and an unrecorded 
assistant wound, recorded and generally 
cared for the chronometers. At specified 
times, records of temperature, barometric 
pressure and inclination of the ship were 
taken throughout the voyages. At their 
conclusion, a mean of all the time records 
gave the longitude of Boston to an accuracy 
which was thought to be of no more than one 
second in error, which would be equivalent to 
one nautical mile.  In the interests of publicity, 
five of Shepherd’s chronometers with Hartnup 
balances were included, completing up to five 
voyages each. During this time, they were 
subjected to a 120ºF temperature range which 
could not be replicated at the Observatory at 
the time. Professor Bond reported that the 
chronometers had suffered no injury during 
the trials and that throughout the total of 
twenty voyages they would each have given 
longitude calculations to within one mile of 
true. He added that, ‘.... the result is certainly 
favourable to your mode of effecting the 
temperature correction in extremes....’30  
 In his annual report for 1852 John Hartnup 
described the testing of 256 chronometers, 
one third of which were sent by chronometer 
makers in the town. His results over thirty 
days showed the rates of change at different 
temperatures. A copy of these would be given 
when the chronometer was collected so that 
makers or mariners would see how the rates 
of their instruments varied at different 
temperatures. A table was also given to show 

errors in longitude which could result on a 
journey of thirty-eight days. Of one hundred 
chronometers thus analysed, the twenty-five 
best would have an error of one mile; the 
average of the twenty-five poorest was twelve 
miles and the worst chronometer in the 
hundred would put the ship out by twenty-
eight miles to the east of her true position.31 
 The report of March 1856 ended with a 
conclusion in which Hartnup asserted the 
great value of the testing methods in use at the 
Observatory which enabled highly detailed 
reports of their chronometers’ performances 
to be given to mariners; such detailed reports 
could not be supplied by any other observatory. 
Following a request from G. B. Airy, Hartnup 
had sent drawings of his improved hot-air 
apparatus used for the testing of chronometers 
at high temperatures to Greenwich, where he 
hoped a similar arrangement would soon be 
set up;32 Professor Bond’s collaboration in 
testing large numbers of chronometers also 
used Hartnup’s method. In Liverpool, Mr 
Hornby and Mr Roskell had recently adopted 
Hartnup’s method and were putting it to use in 
their long-established chronometer-making 
workshops.33 At a meeting of the Town Council 
the following month the Observatory 
Committee put forward a resolution expressing 
the committee’s thanks to John Hartnup for 
‘the services recognised not only in this 
country, but in America and in various 
countries in Europe’.34 This was clear in 
September 1856 when a letter was sent from 
the Board of Trade to the Observatory 

29. In 1848, 116 chronometers were employed on thirty-four crossings of the Atlantic. Between August 1849 
to January 1850 and July 1851 to October 1851, 175 chronometers were used. After a break, the trials were re-
commenced on 5 June 1855 when forty-three chronometers sailed aboard on the steam packet America under 
the care of Richard F. Bond and his assistant Philip Sidney Coolidge; they arrived at Liverpool on 17 June. A 
further five crossings with an additional nine chronometers were made before the experiment was concluded. 
John Hartnup’s report dated February 1856 stated that the Boston expeditions had been completed. 

30. The results were not presented to the MDHB until Hartnup’s report of September 1860. The Shepherd 
chronometers were numbers 258, 250, 230, 227 and 222.

31. This error is caused by the predicted rate found on shore not agreeing with the rate made at sea on a 
journey of thirty-eight days. The average error was twenty-one seconds of time which is equal to five and a 
quarter miles of longitude.

32. Plans for fully emulating the Liverpool system at Greenwich were delayed until gas supplies were installed. 
The heating apparatus for testing chronometers was sometimes referred to as a ‘chronometer oven’ or ‘hot 
box’. A short blog post was written about some of them for the AHS blog by Peter de Clercq dated 26 July 
2015, entitled Chronometers in Hell, http://blog.ahsoc.org/?p=2939 

33. The details in this paragraph about the hot-air apparatus are from a report in BNA, Liverpool Mercury, 
9 March 1855.

34. BNA, Liverpool Mercury, 11 April 1856. 
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Committee announcing their intention of 
forming an establishment for rating and testing 
merchant ships’ chronometers in London and 
requesting permission for their Mr Strachan to 
attend Liverpool Observatory to acquaint 
himself with the methods used there. 
Permission was granted.35

 By November 1857 a facility in London 
under the guidance of John Hartnup had been 
established for the testing of chronometers by 
the methods used at Liverpool. In addition, 
those planning a new nautical observatory in 
New York had also consulted John Hartnup 
for his advice on equipment for, and his 
methods of. testing chronometers.36 
 At the start of 1858, John Hartnup’s 
employer changed. From 1 January, he would 
no longer be an employee of the Town Council 
answering to the Observatory Committee, but 
would be an employee, along with his 
assistant, of the newly constituted Mersey 
Docks and Harbour Board (MDHB).37 
 During the first meeting of the MDHB 
committee, a letter from John Thomas 
Towson, Secretary to the local marine board, 
was read informing the new authority that:

... the Observatory now transferred to your 
management has been highly complimented 
by His Royal Highness the Prince Consort. 
Her Majesty, having resolved to present a 
marine chronometer as a Christmas gift to 
His Royal Highness Prince Alfred, directed 
enquiries to be made to obtain the best 
instrument for that purpose. The method 
adopted to test chronometers having been 
explained to his Royal Highness the Prince 
Consort, he resolved that one should be 
selected from the Liverpool Observatory 
solely on account of its performance, 
without regard to the maker’s name. I had 
the honour of being directed to choose one 
for her Majesty the performance of which 
had been the most satisfactory.

He continued by saying that the Prince 
Consort’s compliment should be passed to the 
gentlemen at the Observatory who were 

responsible for testing. 
 J. T. Towson continued with thoughts of his 
own, stating that the Observatory had 
‘conferred great benefits on the shipmasters 
and shipowners of this port’, and that it had 
considerably reduced the price of good 
chronometers. He said that in the past, 
chronometers had been valued according to 
the name of their maker, leading to a near 
monopoly, which, while it favoured those 
makers, was detrimental to the public interest. 
Chronometers made by unknown makers 
were not saleable at any remunerative price, 
but now any maker could put his chronometer 
on the market, its price depending entirely on 
its merit. Furthermore, instruments made by 
less well-known makers were now frequently 
superior to those for which the highest sums 
had been demanded in the past. Makers and 
their employees knew that if an instrument 
was to be tested by the Observatory, it needed 
to be as nearly perfect as possible. He ended 
by urging underwriters, shipowners and all 
others interested in marine safety to select 
chronometers only on account of their 
performance without reference to the name 
on the dial. It was agreed that the letter should 
be passed to the Town Council so that 
members of the late Observatory Committee 
should know its contents.38 A few months 
later, Thomas Russell & Son, Wholesale Watch 
Manufacturer of 30 & 32, Slater Street, 
Liverpool placed an advertisement in the 
local press aimed at the shipping trade, in 
which they stated they were ‘Chronometer 
makers to the Queen’ and thus identified 
themselves as makers of the Royal 
Chronometer:

Shipowners and Captains supplied at 
Wholesale Prices. No Chronometer sold 
without an Observatory rate, and a two 
years’ guarantee. A convincing proof of the 
superiority of Russell & Son’s Chronometers 
was recently furnished by the selection of 
one of their manufacture by Her Majesty’s 
advisors (guided by the Observatory rates) 
from fifty-five competing instruments by 

35. BNA, Liverpool Mail, 6 September 1856.

36. BNA, Liverpool Mail, 7 November 1857.

37. BNA, Liverpool Mail, 9 January 1858.

38. BNA, Liverpool Mercury, 15 January 1858.
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the various makers of the United Kingdom.39  
As mentioned by J. T. Towson, the chronometer 
was intended for the fourth of the royal 
children, Prince Alfred. We are uncertain of 
how it was used, but it is thought to have served 
on board the Royal Yacht, Victoria & Albert II, 
which was launched in 1855. With others, it 
was taken to Greenwich Observatory for safe-
keeping in 1914, but only returned to the Royal 
Yacht, which was then the Victoria & Albert 
III, in 1930 where it gave service again until 
1954, when the vessel was broken up. On 25 
October 1954, it was presented by HM The 
Queen to the National Maritime Museum, 
Greenwich where it remains.40 
 Despite royal approval of his methods, it 
appears Hartnup was not so well appreciated 
by all members of the Board. At the February 
1858 meeting of the MDHB, a letter was read 
from John Hartnup requesting that his salary 
be raised to £300, with an allowance of £20 
for expenses, and house rent, taxes, coals, and 
gas free, and also £100 a year for an assistant. 
This met with many negative comments from 
Board members. One wondered, ‘Could they 
not get as good a man at the price which Mr 
Hartnup was paid now?’  The chairman passed 
the matter to the Marine Committee41 where 
the increase was agreed so long as Hartnup 
produced a monthly report on his work and a 
report to the Treasurer of all sums received 
for rating chronometers.
 John Hartnup’s report in February 1860 
stated that 396 chronometers had been rated 

during the past year, their number apparently 
not affected by the increase in price for testing 
which had risen from 7s 6d to 21s. Processing 
such large numbers of chronometers meant 
that the existing room was rapidly becoming 
too small to accommodate them for many 
weeks at a time and the room was not properly 
warmed, so it was very cold there in winter.42 
 A request for more space was speedily 
answered by the fitting-out of a new room, 28 
by 18 feet in size, with a large double sky-light 
and cavity walls. This would appear to have 
been the location formerly used as a school 
room for the training of mariners. Underfloor 
gas-heating by hot-water pipes was available 
and two warm-air chambers, each capable of 
holding about one hundred chronometers were 
installed. Glass panels in the chambers enabled 
the instruments to be checked as frequently as 
desired without moving them. Temperatures 
inside the chambers could be kept to within 
two or three degrees for a whole week, and 
when a change in temperature was required it 
could be adjusted gradually. The Molyneux 
standard clock was too quiet to be heard in the 
large new room so another, by Thomas 
Moreland of Chester, was acquired and 
controlled by the Molyneux clock. Its dial was 
twelve inches in diameter and had a second 
hand only.43 The former chronometer room on 
the first floor was used to house the new self-
registering barometer. This was specially made, 
at a cost of £100, by the Liverpool engineer 
Alfred King; a summary of its operation was 

39. BNA, Gore’s Liverpool General Advertiser, 8 April 1858. The following week, William Wood, of 69 Lord 
Street, Liverpool advertised that one of his chronometers had one of the best rates in the recent test of fifty-
five chronometers. Makers were feeling that good performance in the Observatory’s tests was an excellent 
marketing tool.

40. J. Betts, Marine Chronometers at Greenwich (Oxford University Press, 2017), pp. 415–418. The 
chronometer is described in much detail including its provenance. It is of interest to note that the dial is 
engraved with the following two names: T. RUSSELL & SON, LIVERPOOL. No. 6245/MAKER/W.B. CRISP. 
LONDON. No. 156. J. Betts suggests that the chronometer would have been commissioned from Crisp by 
Russell’s. Crisp had visited Liverpool, including its Observatory, not long before this instrument was made. 
(Horological Journal, Sept 1858–Feb 1859, p. 77.) Retailers often entered chronometers for testing and 
rating and it is well known that retailers’ names appeared on dials. An added complication is the presence 
of the initials J.W. stamped on the pillar plate under the barrel. These were initially thought to indicate that 
this part of the mechanism originated in the workshop of John Wycherley in New Road, Prescot, just a few 
miles from Liverpool. However, J. Betts now considers the workshop of chronometer maker James Webster 
in Fazakerley Street, Prescot to have been the source.

41. BNA, Liverpool Mercury, 5 February 1858.

42. BNA, Liverpool Daily Post, 3 February 1860 and Liverpool Mail, 4 February 1860.

43. RAS Monthly Notices, 14 Feb 1862 pp. 118–119 and Liverpool Mail, 3 May 1862. The clock is in the 
safekeeping of the World Museum in Liverpool, accession number 1962.264.6 but is not on display.
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included in Hartnup’s report of 1862, and that 
for 1863 had a drawing of the floor-standing 
instrument which included a fusee clock with a 
dial of approximately eight inches which would 
drive the recording drum.44 
 Chronometers were also available for 
purchase at the Observatory. The details of 
this operation have not been found, but their 
availability was mentioned in chronometer 
makers’ own advertisements, for example 
Joseph Sewill of 61 South Castle Street, 
Liverpool advertised that his ‘prize medal 
marine chronometers may be had at the 
manufactory, 61 South Castle Street or at the 
Liverpool Observatory’.45 A few weeks later, a 
report on the MDHB Marine Committee gave a 
hint to the manpower attending to these sales. 
The committee recommended that:

Mr Hartnup, junior, to be made assistant at 
the Observatory at the salary of £200 per 
annum. [He] had been assistant to his 
father for a period of four years without 
receiving any remuneration from this 
Board whatever. It appeared that the Board 
of Trade had employed Mr Hartnup, junior 
for a number of years as a kind of agent for 
the sale of barometers, [chronometers?], 
log book distribution etc., and paid him 
something like £180 a year; but they had 
latterly withdrawn that, and now only 
asked that the astronomical information 
they required should be granted to them 
gratis, as other institutions were doing, 
and, therefore, Mr Hartnup had now his 
son unpaid from any source except that of 
his own salary, and as the young gentleman 
had arrived at that age [21 years], and had 
the knowledge necessary for an assistant. 
... They could not get a young man of the 
ability of Mr Hartnup, junior, for double the 
money proposed as his salary.46  

John Hartnup’s annual report appeared in 
early June 1863. He began by summarising the 
work of the chronometer department which 
had handled 1,700 instruments during the last 
year. Of those, the average error between them 
for a journey of one month was six miles; for 
journeys of three months, twenty-three miles, 
for six months, fifty-six miles and for one year, 
136 miles. The best of this large group averaged 
an error of one mile on a thirty-day journey, 
while the worst averaged ten miles. The best 
ten were almost perfect.47

44. J. Hartnup, Report on the previous year, dated April 1863. King was the engineer of the Liverpool 
United Gas-Light Company, so probably made the instrument in his spare time.

45. BNA, Liverpool Daily Post, 15 August 1862.

46. BNA, Liverpool Daily Post, 5 September 1862. There would then be two assistants at the Observatory. 
From this point, John Hartnup, senior, will continue to be referred to as John Hartnup; to distinguish 
between them, the son will have ‘junior’ after his name.

47. BNA, Liverpool Mercury, 6 June 1863. 

48. From the website of E. J. Dent at http://www.dentlondon.com/about/history.php 

49. LRO,LL Obs Comm Minutes, ref 352/MIN/OBS/1   Meeting on 1 December 1843

50. LRO,LL Obs Comm Minutes, ref 352/MIN/OBS/1   Meeting on 29 February 1844.

3. Time distribution
Observations using the transit instrument to 
establish local time were compared to the 
readings on five E. J. Dent chronometers 
which had been set to Greenwich mean time 
and sent by train to Liverpool.48 This enabled 
John Hartnup to establish Liverpool’s 
longitude as 3º 0m 1s west of Greenwich. From 
that he was able to calculate Greenwich mean 
time independently without the need for it 
being communicated to him from elsewhere. 
It meant that Liverpool local time was just 
over twelve minutes behind Greenwich time. 
Subsequently, clocks at the Observatory were 
set to GMT and shipping in the port followed 
suit, but public clocks in the town continued 
to display local time (at varying degrees of 
accuracy).

A timeball in action
The surveyor was instructed to obtain 
information on time balls and the fittings 
required49 and subsequently to draw up plans, 
which were approved,50 and an order was 
placed. The chosen supplier was Messrs. 
Forrester of Liverpool.51 This company was 
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correctly ascertained and made known to 
him after depositing it at the Observatory. 
...  There will in future be no excuse for any 
public clock being perceptibly in error—a 
complaint which in times past has been 
frequently and justly made.52 

The Albert Dock began functioning as a dock 
before its warehouses were complete along all 
four sides. Plans were drawn up in November 
1846 by Philip Hardwick, a London-based 
architect, for a 150 foot clock tower to be 
placed above the warehouses on the eastern 
side of the dock.53 (Figs 10 and 11) No record 
of the purchase of a clock for the tower has 
yet been traced but the overall cost of the 

Fig. 10. Plan for the clock 
tower at the Albert Dock.

listed as George Forrester & Co. iron founders, 
Vauxhall, Liverpool in directories from at least 
1827; this was only a short distance from 
Waterloo Dock. No report of the installation of 
the time ball (which can be seen in Fig. 7 in 
Part 1) has yet been traced. 
 The first report of its presence appeared in 
the Liverpool Mail in December 1844; this 
apologised for its delay. It began:

THE LIVERPOOL OBSERVATORY - We 
understand ... that this valuable institution 
is now, as regards its most popular and 
important use, the determination of time, 
in full operation ... This town and port now 
possess ... an accurate and authoritative 
standard of true mean time. At one 
invariable moment of each day, a large and 
conspicuous ball is let fall from the top of a 
mast ... The exact point of time which has 
been chosen thus publicly to proclaim, is 
the precise moment of one o’clock at the 
Royal Observatory at Greenwich, which of 
course will differ from one o’clock at 
Liverpool by the amount of longitude of 
Liverpool west from Greenwich. This turns 
out to be ... precisely twelve minutes within 
a small fraction of a second; so that any 
clock or watch indicating forty-eight 
minutes past twelve, or twelve minutes 
before one, at the moment of the ball 
leaving the cross at the summit of the mast, 
will indicate the true [Greenwich] mean 
time at the Observatory of Liverpool. ... So 
admirably [has this been carried out] ... 
that we are informed on good authority 
that an error of one second in the time of 
throwing down the ball would be considered 
extravagant, and really never occurs. ... No 
mariner now needs to leave the port 
without ascertaining with his own eyes the 
error of his chronometer; nor indeed need 
he be ignorant of its rate while in port, if he 
chooses daily to observe the ball. Should 
this interfere too much with his other 
occupations while on shore, its rate will be 

51. Roger Kinns, ‘Time ball, time guns and Glasgow’s quest for a reliable local time service’, in Journal of 
Astronomical History and Heritage, Vol. 13, issue 3, November 2010, 194–206. This article quoted George 
Airy 1871 as its source. It also stated that the same company supplied the time ball for Quebec.

52. BNA, Liverpool Mail, 21 December 1844. 

53. Philip Hardwick designed many railway stations and warehouses. He is famous for the design for the 
Euston Arch and as the chief architect for the London and Birmingham Railway.
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project was estimated at £855.54 The plans 
show a classical stone structure which, to 
modern eyes, appears rather elaborate for its 
warehouse setting. Detailed drawings of the 
design of the four clock dials and provision for 
one bell have survived. The height of the 
tower would have enabled the dials to be seen 
from the river and from within the nearby 
docks. The tower was demolished around 
1960.55 

The railway effect
In May 1847, the Liverpool Mercury first 
informed Liverpudlians of the London and 
North Western Railway’s plan to adopt 
‘uniformity of time’ on its network. The 
uniform time would be that of Greenwich, but 
there was no indication of how this could be 
achieved.56

 In July it was announced that the Electric 
Telegraph Company were making arrangements 

to enable them to distribute Greenwich time to 
every station and to all the major towns 
throughout the country. It was planned that the 
falling time ball at Greenwich would, as it 
descended, strike a spring which would be 
attached to the company’s lines of electric 
wires to cause a bell to ring at every station. 
Work was only beginning, but it was hoped that 
progress would be rapid.57 At the start of August, 
a letter from H. Booth, Secretary of the London 
and North Western Railway, was read to a 
meeting of Liverpool Council informing them 
that from 1st September departures and arrivals 
of all its trains at Liverpool and Manchester and 
all intermediate stations between them and 
London would be regulated by Greenwich time, 
and suggesting that the town’s public clocks 
should all be set to Greenwich time to avoid 
any inconvenience. As all the chronometers in 
the port were already adjusted to Greenwich 
time, commercial operations could be regulated 

54. BNA, Gore’s Liverpool General Advertiser, 17 September 1846.

55. We were able to speak to someone who remembered the clock tower, but the only written source 
so far traced for the date of the demolition of the Albert Dock Clock Tower was on the website https://
streetsofliverpool.co.uk/albert-dock-1885/ 

56. BNA, Liverpool Mercury, 25 May 1847. 

57. BNA, Kentish Mercury, 20 July 1847.

Fig. 11. Postcard published by gordon Fraser showing the 150 foot clocktower above the eastern 
warehouse of the Albert Dock. Photo by Eric de Maré, MA&l MMM, ref. MMM 2017.33 Pr/664.
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by the same common standard. It was 
concluded that, as Manchester had agreed to 
make the alteration, Liverpool should give the 
subject their serious attention. The letter was 
referred to the Observatory Committee58 which 
reported in October that it hoped to have 
Greenwich time universally adopted throughout 
the town by the start of the new year.59 
 1 December 1847 was the date set for the 
station clocks on all the railway lines running 
from London to the north of England to change 
to Greenwich mean time. The plan had been to 
have the stations linked but the wiring was 
incomplete so an alternative strategy was 
planned at short notice. Special messengers 
were each to be equipped with a chronometer 
to communicate Greenwich time to all 200–
300 stations during the day, i. e. all the principal 
towns between London and Carlisle and 
London and York. It was hoped that civic 
clocks would then also be altered to Greenwich 
time, but this was not to be the case 
everywhere.60 The Manchester Guardian 
explained what would happen there; as the 
time difference between that town and 
Greenwich corresponded to eight minutes 
fifty-six seconds in time, clocks could be set to 
ten minutes ahead of local time and that might 
suffice. On the railway, the time was to be 
passed to Manchester by a ‘Chinese whispers’-
type operation. A galvanic message would be 

sent to Rugby at 7am (GMT); the clerk at 
Rugby would immediately pass the message to 
Normanton where the clerk there would 
communicate it to Manchester; ideally this 
would take no more than three seconds.61 No 
newspaper reports have been found describing 
this procedure in operation. In Liverpool at a 
meeting of the Select Vestry at the end of 
November it was agreed to alter the church 
clocks in the town on 1 December when the 
civic clocks were altered.62 The change seemed 
to go smoothly although it was not without 
some inconvenience, for example Birkenhead 
did not change its time on that date so some 
people travelling to work across the Mersey 
arrived late and Liverpool’s publicans may 
have been slow in making the change as a 
newspaper strongly advised them to fall in line 
to avoid breaking licensing laws.63

 In August 1848, five new docks opened to 
the north of the Observatory. One of these, 
the Salisbury Dock,64 had two entrances. 
Upon the pier between these a tower was built 
to house offices and to form a clock and bell 
tower.65 (Fig. 12) This was no ordinary tower; 
its main section was built as a hexagonal 
prism to allow the insertion of six clock faces 
to enable shipmasters both on the river and in 
the docks to see the time. The construction 
phase alone cost £4,500 to complete,66 and a 
time ball was also planned but it was several 

58. BNA, Liverpool Mercury, 6 August 1847.

59. BNA, Gore’s Liverpool General Advertiser, 7 October 1847. From this time each publication of a railway 
timetable carried a notice to the effect that Greenwich mean time was in use and that Greenwich time was 12 
minutes ahead of Liverpool time; the Isle of Man Steam Packet service also carried a message saying Douglas 
was 18 minutes behind Greenwich. As time passed the Irish boats left Dublin at Dublin time (25 minutes 
behind Greenwich) and left Liverpool using Greenwich time. Dublin time continued in use until 1916.

60. Other towns adopted the change later: Aberdeen, Edinburgh, Glasgow, Perth, Stirling etc., January/
February 1848. Some towns installed clocks with two minute hands as suggested by B. L. Vulliamy in 
February 1845, for example Oxford (date of second minute hand unknown but recorded in November 1851) 
and Hereford (May 1848). As late as December 1848, it was announced that the Chester-Holyhead line 
would be regulated according to the Craig-y-Don gun, which was sixteen minutes and thirty seconds behind 
Greenwich so that clocks at all stations along the line would show that time. The position at Chester railway 
station would have been perplexing to travellers who would have seen two sets of clocks displaying the 
different times. It is not known how long this continued. 

61. BNA, London Daily News, 2 December 1847 and Manchester Guardian, 1 December 1847. 

62. BNA, Liverpool Mercury, 26 November 1847 and 30 November 1847. 

63. BNA, Liverpool Mercury, 3 December 1847 and Liverpool Mail, 4 December 1847.

64. The names of Salisbury and Collingwood Docks, which were connected, are reversed on many maps and 
this has led to some confusion over the years. Salisbury will be used here throughout.

65. BNA, Morning Post, 7 August 1848.

66. BNA, Gore’s Liverpool General Advertiser, 17 September 1846.
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Fig. 12. the grade ll listed Victoria tower still stands at the entrance to Salisbury Dock. it is now derelict 
but plans have been published for its restoration. the stone island on which it stands at the mouth of 
Salisbury Dock is part of the 60 hectare liverpool Waters scheme being developed by Peel Holdings 
ltd. the date 1848 is visible built into the stonework at the level below the top of the tower and three of 
the clock’s six dials can be seen in the image. We have seen no evidence of any remains of the time ball 
as there has been no public access for many years.
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years before either clock or ball were installed.
 Queen Victoria, Prince Albert and their 
oldest two children were due to visit St George’s 
Hall, Liverpool and other fine buildings in the 
town and to tour the docks in October 1851. In 
preparation the Dock Committee met to 
discuss arrangements. It was agreed that, as 
the tower at the entrance to Salisbury Dock 
had never been named, it should be named the 
Victoria Tower. An agreement was also made 
for tenders to be invited for the clock.67 Details 
of tenders have not been traced, but the 
installed clock was by Whitehurst (of Derby). 
At first it appears an unlikely decision to select 
a distant manufacturer when Joseph Condliff, 
a highly competent maker of turret clocks, was 
based in Liverpool. However, the Liverpool 
clockmaker Joseph Finney68 had married into 
the Whitehurst family in the mid- eighteenth 
century and the Whitehurst company was 
taken over in 1857 by William Roskell, who 
was the son of Robert Roskell (1), watchmaker 
of Liverpool and member of the Observatory 
Committee before his death in September 
1847. So there could well have been other links 
between clock and watchmakers in Liverpool 
with those in Derby of which we are currently 
unaware.  The company was still in Whitehurst 
ownership when tenders were invited.
 In June 1852, the Liverpool newspapers 
carried reports of the project undertaken by the 
Electric Telegraph Company, the Astronomer 
Royal and the South Eastern Railway for the 
establishment and transmission of Greenwich 
mean time throughout London and the 
provinces. Once the infrastructure was in place, 
Edwin Clarke, an engineer of the Electric 
Telegraph Company, began construction of the 
‘ingenious apparatus’—the time ball which was 
to be mounted on top of a dome on the 
company’s London headquarters on the Strand. 
The cost of the ‘chronometrical machinery’ was 
estimated at £1,000.69

 Astronomical observations made by Hartnup 
during 1852 were reported to the RAS. The time 
ball had continued to function well and was of 
great assistance to those chronometer makers 
who did not have the means to determine 
Greenwich time themselves, but it was not so 
well adapted to the use of mariners once on 
board ship. Hartnup suggested that the Victoria 
Tower would be ideally placed for most shipping 
and that a ball could be dropped there at the 
same instant as the one at the Observatory in 
the same way as the ball at the Strand was 
controlled by the clock at Greenwich. The 
Astronomer Royal had been in contact with 
Hartnup expressing his desire to verify the 
longitude of Liverpool Observatory by the 
transmission of galvanic signals. In turn, 
Hartnup had been in contact with the engineer 
at the Electric Telegraph Company which had 
an office in Castle Street, Liverpool on the 
subject of the electric clock there and of the 
possibility of transmitting time-signals between 
the Observatory and Castle Street.  If it was 
thought desirable to do so, it would also be 
practicable for the Observatory to regulate a 
clock which beat seconds in any part of the 
town.70 

67. BNA, Liverpool Mercury, 19 September 1851.

68. The Liverpool Museum Horology Database records the marriage of the Liverpool clockmaker Joseph Finney 
to Mary Whitehurst, sibling of John Whitehurst(1) of Derby, c. 1737. However, Maxwell Craven, in his book 
John Whitehurst of Derby: Clockmaker & Scientist 1713-88, records Finney only as a Liverpool merchant.

69. BNA, Liverpool Mercury, 22 June, 1852. The Electric Telegraph Company was formed in 1846 and had its 
headquarters on the Strand in London. An office was later opened in Castle Street, Liverpool.  The company 
was taken over by the General opst Office (GPO) in 1870.

70. BNA, Liverpool Mercury, 6 September 1853.

Fig. 13. the Exchange, liverpool. locally known 
as Exchange Flags, the open paved area stood in 
front of the building. Postcard by raphael tuck & 
Sons, Silverette Series. Authors’ collection.
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 Meanwhile the directors of a rival company, 
the Magnetic Telegraph Company, had been in 
contact with the Observatory Committee 
expressing their desire to link a clock at the 
Observatory with magnetic apparatus, which 
would then link by magnetic wires to a new 
clock to be installed in the Exchange building 
(Fig. 13) where it could be seen by the public. 
Permission had already been granted by the 
Dock Committee for the laying of wires through 
the dock property. The Committee voted in 
favour.71 
 The Marine Committee reported the 
following month that an estimate of £830 had 
been obtained for the installation of time balls 
at the Victoria Tower and Albert Dock. It would 
appear that this committee did not fully 
understand why these time balls were required 

as they stated, ‘they would be of no use except 
to vessels in the river waiting [for] a wind; 
vessels in the docks sent their chronometers to 
the Observatory and other places to be rated.’ 
Thus the committee suggested that the work 
should not be carried out.72 
 By December 1853, a time ball had been 
erected on top of the Electric Telegraph 
Company’s office in Castle Street, Liverpool. 
John Hartnup recorded the timings of the 
falling of the ball and presented these in a 
letter to the press. The ball was supposed to 
give true Greenwich time, but had fallen late 
on the previous five days by amounts ranging 
from seven seconds to one minute twenty-one 
seconds. He added that even an amount of 
seven seconds could cause an error in a ship’s 
longitude calculation of two miles, whilst the 

Fig. 14. liverpool town Hall and the Electric telegraph Company’s office, Castle Street, liverpool, 
watercolour by thomas Hosmer Shepherd. Both the time ball and the pillar-mounted clock on the street 
can be seen in the painting. lro,ll.

71. BNA, Liverpool Mercury, 14 October 1853. The Magnetic Telegraph Company, formed in 1851, had 
its headquarters at 2 Exchange Buildings, Liverpool. It merged with others to become the British & Irish 
Telegraph Co in 1857 and was taken over by the GPO in 1870.

72. BNA, Liverpool Mail, 26 November 1853. The Marine Committee and the Observatory Committee were 
sub-committees each with their own sphere of responsibility within the larger Dock Committee.
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error from the latest fall recorded would be 
fifteen miles. Hartnup contacted the 
Astronomer Royal to ask about the signals 
that were being sent to this time ball. The 
latter replied that ‘the time ball is in no way 
under my control; I do not even know the 
machinery, galvanic or mechanical, by which 
it is dropped’,73 so it would appear that 
reference was made to an inaccurate local 
clock to drop the ball. It had been reported in 
June 1853 that the company was installing an 
electric clock to be mounted on a large post 
outside their offices.74 This clock and the time 
ball are shown in a watercolour of the Town 
Hall and Telegraph Office by Thomas Hosmer 
Shepherd (Fig. 14). The installation is similar 
to the setup at the Company’s office on the 
Strand in London.

Clocks to be controlled from the 
Observatory
A description of the clock at the Exchange by 
John Hartnup was included in a long report to 
a meeting of the British Association for the 
Advancement of Science held in Liverpool in 
September 1854:

In the office window of the [Magnetic 
Telegraph] company is placed one of 
Henley’s electro-magnetic clocks,75 having a 
beautiful large dial, with hour, minute, and 
seconds hands, which may be well seen 
from the Exchange flags. The seconds hand 
of this clock is moved forward simultaneously 
with the vibrations of a pendulum at the 
observatory, by the transmission of an 
electric current; so that the clock at the 
observatory being made to show the correct 
time, the clock at the Exchange, which 
beats simultaneously with it (being once set 
right) must also show the correct time, 
unless the electric current should fail. In 
order to guard against an error being 
perpetuated, which might arise from this 

cause, an electric current is returned to the 
observatory by the Exchange electro-
magnetic clock precisely at the end of each 
minute, and a very ingenious apparatus has 
been supplied to us by the company, by 
means of which the seconds hand of the 
clock at the Exchange can be made to 
coincide with the seconds hand of the clock 
at the observatory, without the trouble of 
going to the Exchange for that purpose, or of 
troubling any of the officers of the Magnetic 
Telegraph Company to assist us in the 
accomplishment of this object. The check 
which we have thus upon the Exchange 
electro-magnetic clock is such that I trust 
we shall be able to make it constantly show 
Greenwich mean time with the degree of 
accuracy required for chronometrical 
purposes; and this will be a great boon to the 
public generally, but more particularly to 
chronometer makers who reside in the 
town, by saving them the trouble of sending 
down to the observatory so frequently for 
the purpose of obtaining the errors of their 
timekeepers.76 

A year later, John Hartnup, in presenting his 
annual report in March 1856, said:

The experience which we have now had of 
the performance of this clock for upwards 
of twelve months enables me to say that 
the experiment has been quite successful, 
and, should it be thought desirable, clocks 
may be erected in any part of the town or 
docks, and their performance so controlled 
from the Observatory as to cause them all 
to show correct time. The extensive 
manner in which the clock erected by the 
Magnetic Telegraph Company is appealed 
to by gentlemen on the Exchange, 
chronometer makers, and others, is a proof 
of the great accommodation which it 
affords the public.77

73. BNA, Liverpool Mercury, 20, 23 and 31 December 1853.

74. BNA, Liverpool Mercury, 7 June 1853.

75. William Thomas Henley (1814–1882) was an electrical and telegraph engineer who worked with Charles 
Wheatstone up to c. 1846. He is remembered, not for horology, but for the submarine telegraph cables his 
company manufactured. No further information about the clock has as yet been traced.

76. Although presented to the British Association in September, this was not published in the press for 
several months. BNA, Liverpool Mercury, 9 March 1855.

77. BNA, Liverpool Mercury, 28 March 1856.
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At the start of 1857, the Observatory 
Committee recommended to a full meeting of 
the Council that the clock at the Town Hall 
should be regulated from the Observatory by 
electric wires in the same way as the clock at 
the Exchange at a cost of £60–£70. The Town 
Hall clock did not go well and would otherwise 
have to be replaced at a cost up to £300. If 
connected to the Observatory, it could be 
regulated to the 20th part of a second. This 
plan would therefore save money.78 Less than 
a month later a brief announcement appeared 
in the press indicating that 

an alteration is being made in the Town 
Hall clock, under the direction of Mr 
Hartnup, of the Liverpool Observatory, by 
which it will in future be strictly regulated 
in accordance with Greenwich time.79

 
In his report to the Observatory Committee in 
June 1857, John Hartnup again confirmed the 
success of the work on the Exchange clock. It 
was known to be useful to the public, so to 

78. BNA, Liverpool Daily Post, 13 January 1857.79. BNA, Liverpool Mail, 7 February 1857.

80. Another survey of the clock’s use was quoted by John Hartnup in 1861: During a period of eleven hours, 
1,860 people were seen to consult the clock. BNA, Liverpool Mercury, 1 March 1861 and Horological 
Journal, August 1875.

81. R. L. Jones (1807–28 June 1892) was formerly a chemicals supplier for the tanning industry in Chester. 
He was a shareholder of the Chester & Birkenhead Railway at its outset, and in addition to his job as station 
manager at Chester, held management roles in several committees concerning the railways. Despite his many 
business interests, he died leaving little wealth—his probate record lists just £166 8s 2d to his name at the 
time of his death.

prove this, Hartnup undertook a count of 
people using the clock to set their watches on 
4 June 1857 between the hours of 9:30am and 
4:30pm. During this period 415 people were 
seen to compare their watches with the 
magnetic clock, meaning an average of a little 
more than one person per every minute of 
that time.80 In spite of the convenient position 
of this dependable clock, many people still 
used the clock at the Town Hall to check their 
watches, despite its reputation for being 
inaccurate for many years gone by. The 
request to have this clock controlled from the 
Observatory was not a simple matter of 
replicating the system at the Exchange clock, 
as turret clocks are heavy machinery which 
required such large amounts of battery power 
as to make the system both expensive and 
troublesome. Hartnup had to search for a 
solution; he found it a few months later in the 
hands of a gifted amateur, Robert Lewis Jones, 
Station Manager at Chester General Railway 
Station.81 

To be continued
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