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The history of Josiah Emery’s lever
escapement gold watch No. 929
Søren Andersen* & Poul Darnell**
Josiah Emery (1731–1794) made more than thirty lever escapement watches. This
article traces the history of No. 929, which is preserved in the Steno Museum in
Aarhus, Denmark. It was bought directly from the maker by the Danish Count Knuth,
and was used by the Danish astronomers Thomas Bugge and Heinrich Christian
Schumacher. It was modified by the watchmaker Heinrich Johann Kessels.
In 2006 all the remaining clocks and watches
from the old university observatories in
Copenhagen —the Round Tower (1642 to
1861) and Østervold (1861 to about 1970)—
were restored by Søren Andersen. Among the
many fine things was a small gold watch
originally equipped with a lever escapement
and made by Josiah Emery (1731–1794) in
London (Fig. 1) .
The story of Josiah Emery and the first
famous lever escapement watches, of which
he made more than thirty, has already been
told by Jonathan Betts in his excellent and
comprehensive four-part article in this
journal.1 The discovery of this watch however
is new, and it is all the more remarkable as its
history is known from the day it was made.

Thomas Bugge
The main source of our knowledge about the
watch is a report written by the astronomer
and university professor Thomas Bugge
(1740–1815). He reports on how he used
Emery’s watch as a chronometer on a voyage
to determine the longitude between two

Fig. 1. Emery’s watch No. 929 in the collection of
the Steno Museum in Aarhus.

locations on the Danish island of Zealand, in
order to check a trigonometric survey he had
conducted.2 When Bugge published his report
in 1792, he was already fully informed about
both the design and the applications of
chronometers. There were several reasons for
this.
First, when Bugge was appointed professor
in 1777 he was allowed to go on a study tour
through Germany, Holland and England.3 In

*Søren Andersen (andersen@ateliera.dk) is a watch and clockmaker and museum conservator. He is
Clockmaker to the Danish Queen.
**Poul Darnell (christa.poul@privat.dk) is a retired mechanical engineer. His earlier contributions to this
journal were ‘Ole Rømer’s temperature correction of pendulum clock rates’ (Dec 2013) and ‘Ole Rømer’s
pocket watch’ (Dec 2015).
1. Jonathan Betts, ‘Josiah Emery, Watchmaker of Charing Cross’, Antiquarian Horology Vol. 22 No. 05 to
Vol. 23 No. 02 (March–December 1996) For the number of lever watches made by Emery see Part 3, p. 30.
Recent AHS-funded research carried out by Rossella Baldi (Neuchâtel) has revealed that Emery was born, not
in c. 1725 as stated in Part 1, p. 394, but in 1731, in Chéseaux-sur-Lausanne (Archives cantonales vaudoises,
Lausanne, “Paroisse réformée de Chéseaux (1725-1750)”, Eb 25/4, f. 36); cf. AH Sept 2017, p. 415.
2. Th. Bugge, ‘En nye Prøve paa de danske geografiske Carters Nøiagtighed ved Længdens Bestemmelse af
Verslev i Sielland med et Chronometer’, Det Kongelige Danske Videnskabernes Skrifter 1792, Nov. 2. See pp.
583 and following at http://www.biodiversitylibrary.org/item/179984#
3. Kurt Møller Pedersen and Peter de Clercq, eds., An Observer of Observatories, The Journal of Thomas
Bugge’s Tour of Germany, Holland, and England in 1777 (Aarhus Universitetsforlag, 2010).
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the Danish navy had its own program for
development
of
such
instruments.4
Furthermore Bugge was also engaged as
astronomy lecturer at the Royal Danish Naval
Academy, and in his astronomy textbook he
carefully described all relevant methods for
determining longitude at sea.5

Thomas Bugge’s report

Fig. 2. The test results of Arnold’s chronometers,
in Thomas Bugge, Observationes Astronomicæ,
annis 1781, 1782, et 1783, institutæ in Observatorio
Regio Hauniensi, et cum Tabulis Astronomicis
comparatæ (Copenhagen, 1784), p. CVI.

London and Oxford, Bugge visited scientific
instrument collections, instrument makers,
clock- and watchmakers and astronomical
observatories. Among the clock- and
watchmakers that Bugge visited was the
chronometer maker John Arnold. For example
in his travel journal Bugge described and drew
Arnold’s ‘Double-T’-balance.
Second, in 1784 Bugge also tested two of
Arnolds chronometers (No. 47 & No. 54) at
the Round Tower observatory. The test results
are shown in Fig. 2.
Third, Bugge was already deeply involved
in testing chronometers of another design, as

In his report Bugge gives the following
interesting information about Emery’s watch.
It was bought directly in London by the
Danish count Eggert Christoper Knuth, who
was an eager amateur astronomer. The
purchase was arranged by the Saxon
ambassador in London, Count Hans Moritz von
Brühl, who was a patron and supporter of
Thomas Mudge. Count Knuth gave the watch
to Bugge in order to use it for the aforementioned
survey.
Before Bugge could use the watch on his
chronometer voyage, he had to test it. This was
done at the observatory of the Round Tower
during the period 8 January to 17 July 1792.
Bugge was very impressed with the performance
of the watch, during the trial, it had a steady
rate and only gained 25.2 – 26.5 seconds.6 He
also concluded that the watch was
overcompensated for temperature.
Bugge tries in the report to explain the
differences in design between an Arnold
chronometer and the Emery watch. He says
that
the design of Arnold’s chronometer is
stronger and more reliable than that of
Emery’s. Arnold’s watch has to be carried
horizontally, whereas Emery’s can be
carried in both horizontal and vertical
positions.7
Bugge has no name for the escapement in
Emery’s watch, but it is clear that the

4. The Danish watchmaker Jean Abraham Armand made his first sea-clock in 1781, based on the ideas of the
French chronometer maker Pierre le Roy. The sea-clock was tested on a voyage to The Danish West Indies
(today U.S. Virgin Islands) in the years 1782–83. A separate book describing the voyage and the result was
published by the Royal Danish Academy of Science in 1786.
5. Th. Bugge. De første Grunde til den sphæriske og theoretiske Astronomie (Copenhagen, 1796).
6. Detailed data of Thomas Bugge’s test are stated in the report. See pp. 585–588 at http://www.
biodiversitylibrary.org/item/179984#
7. Bugge’s two conclusions here are actually the opposite of the reality. Emery’s design is both stronger and
more reliable (resistant to breakage), but is no less susceptible to variation when being carried vertical.
376

SEPTEMBER 2018

Fig. 3. Emery’s watch No. 939. From Antiquarian Horology Vol. 23 No. 02 (December 1996), page 136.

Figs 4 and 5. Josiah Emery No. 929 lever escapement watch modified by Kessels.

chronometers had escapements of different
design.
Bugge also raises the question whether
Emery’s watch is a better chronometer than
those of Arnold’s. He says that it is a question
he cannot answer.

Comparison with another Emery
lever escapement watch
In his article Jonathan Betts has described a
similar watch, Emery No. 939 (AH Dec 1996,
136-37). His description includes these
observations:
377

ANTIQUARIAN HOROLOGY

• ‘Small size watch’ [Emery made his watches
in a small and large size. Both No. 929
and 939 are small size watches.]
• ‘It appears to be a lever movement of
c. 1783/4 which was only finished up by
Emery with dial, hands and case in 1792.’
• ‘The feature of a thermometer is unique in
an Emery watch, as far as is known.’
When comparing the front of the two watches
(see Figs 3 and 4), it is obvious that:
• No. 939 and No. 929 have the same dials.
• The hands on No. 929 are of a typical, ‘non
Emery’ 1770–1790 design.
When comparing the movement of the two
watches:
• No. 939 has its original appearance.
• No. 929 (Fig. 5) has been modified
The original lever escapement has been
replaced by a chronometer escapement. This
change happened presumably before 1840,
and was done by the chronometer maker
Heinrich Johann Kessels in Altona.
For the reasons given above, it is entirely
credible to assume that the two watches were
originally alike.

Case marking of No. 929 (Fig. 6)
Hall marking: No. 929 is provided with a lion
passant, indicating the required standard
(with gold, 22 carat at this period) is met.
Case-maker initials: ITP, for John Terrill Pain,
case-maker, Address: 7 Dean Street, Soho,
London.
Date marking: The stamp is unclear on No.
929; but according to Jonathan Betts it is
likely that the letter is an ‘i’ of 1784/5.

The observatory in Altona
In 1815 Thomas Bugge died. His successor as
professor of mathematics and astronomy in
Copenhagen
was
Heinrich
Christian
Schumacher
(1780–1850).
Because
Schumacher had extremely good connections
to the Danish King Frederik VI, he was allowed
to settle in Altona in 1821, a town on the
northern bank of the river Elbe and close to
Hamburg. Here Schumacher built a new
astronomical observatory which was financed
by the king. At that time Altona was a Danish
town, but later, after the Danish-German war
in 1864, the southern part of Jutland became
part of Germany.
Schumacher was a man with many personal
connections, and one of these was the famous
French watchmaker Abraham-Louis Breguet
(1748–1823). During a visit to Breguet in
Paris, Schumacher met Heinrich Johann
Kessels (1781–1849). Kessels was one of
Breguet’s best workmen, and he was a true
European, as he was born in The Netherlands
and worked both in Paris and London before
settling in 1824 in Altona as chronometer and
clockmaker. It was Schumacher who had
persuaded Kessels to move to Altona, and this
became advantageous for both men. Kessels
later became a Danish citizen and chronometer
maker to the Danish navy — just like Urban
Jürgensen was in Copenhagen. The Danish
king also supported the two makers by
ordering from them, and finally they were
even knighted, which at that time was very
unusual for craftsmen.
After Thomas Bugge’s death Emery’s watch
No. 929 came to Altona, and it was here that
it was modified by Kessels, see the photos on
the next page, which includes a photo of the
back of the watch, where Kessels has signed
his work: ‘No. 1352 / La partie chronometrique
/ par /KESSELS’.

The use of Emery’s watch in Altona
and after Schumacher’s death

Fig. 6. Case marking on No. 929.

In 1842 Schumacher was at Vienna
observatory, and here he used Emery’s watch
when observing a total solar eclipse.8
In 1843 the watch was used on a
chronometer expedition in order to determine
the longitude difference between Pulkowa and

8. Günther Oestmann, Heinrich Johann Kessels (1781–1849) (Frankfurt am Main, 2011), p. 104.
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Altona (see note 8). Kessels died in 1849 and
Schumacher died the following year.
Later the majority of Schumacher’s
instruments were transferred to Copenhagen.
From the clock and watch inventory list of the
observatory of Østervold dated 1878, we know
that Emery’s watch was used by the astronomy
professor Th. N. Thiele (1875–1907) as his
personal watch. Today the watch is preserved
in the Steno Museum in Aarhus, Denmark.9
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9. Steno Museet, C.F. Møllers Allé, 8000 Aarhus C, Denmark. The watch’s museum No. is 254287. See
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