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Ole Rømer’s pocket 
watch
Poul Darnell

Ole Rømer’s letter to John Locke
The Danish astronomer Ole Rømer (1644–
1710) was at the Académie des Sciences in 
Paris in the years 1672 to 1681. Here he 
made the acquaintance of the philosopher 
John Locke (1632–1704), who had for 
personal reasons been in France since 1675, 
and had been introduced to the Académie 
des Sciences by his friend Robert Boyle. 
Rømer and Locke became friends. 
 A letter from Rømer to Locke dated 9/19 
July 1679 contains the following interesting 
sketch and description.

The numbers of teeth on the wheels for 
the clock-work are as shown in the 
following diagram [see Fig. 1]. It was 
proposed that the serrated wheel B 
should have 19 or 17 teeth (for if one of 
fifteen teeth were to be substituted the 
matter becomes quite easy, but that 
number is not approved of, as being too 
small). It was further proposed that one 
revolution of the large driving-wheel A 
should take an hour and a half. The 
problem was to find such numbers that 
in the revolution of wheel B, which 
comprises 38 semi-vibrations or beats, 5 
beats per second should be produced. 
Hence in one revolution of wheel A, 
which is completed in 1½ hours, there 
should be 27,000 beats; actually however 
there are about 27,002½, as is clear 
when one makes the calculation.1

The following can be deduced from the 
description above:

Wheel B is a crown wheel where the 
pallets, pallets arm of the verge 
escapement as well as the spiral balance 
are not shown.

There is no fusee. It is however known, 
that this is often the case for early 
watches.2

If we make the assumption, that this is a 
description of a pocket watch gear train, 
the following expression can be formed:

Vibrations per 1½ hour:  27,000 =  
57 x 51 x 44 x (19 x 2)/6 x 6 x 5 

From this we can calculate the vibrations 
per hour:  18,000 = 27,000/1,5

The vibrations per second will thus be:                  
5 = 18,000/3,600

It is well known that 18,000 vibrations per 
hour or 5 vibrations per second, is what is 
needed to give a pocket watch a good rate.
 As my calculations are fully in accordance 
with Rømer’s description, I take this as a 
confirmation that I have understood the 
description correctly.
 Rømer’s watch is also described in a 
letter to John Locke written by his friend 
Nicolas Toinard, who confirms that 

Rømers watch has no fusee, and that the 
great wheel is carried by the spring barrel 
– just like in Picard’s watch.3

Fig. 1. Rømer’s sketch. 

1. The Correspondence of John Locke, ed. E.S. De Beer (Oxford, 1976-1989), Vol. 2, Letter No. 483. The 
quoted text is from De Beer’s translation of the Latin original, but the sketch is taken from the Danish edition 
of Rømer’s letters. 

2. Jeremy Evans, Jonathan Carter, Ben Wright, Thomas Tompion 300 years (London, 2014), p. 262.

3. The Correspondence of John Locke, Vol. 2, Letter No. 497.
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Jean Picard (1620–1682) was an astronomer 
and a prominent member of the Académie 
des Sciences. He was also tutor for the 
young Rømer when he arrived at the 
Académie.

Christiaan Huygens and the spiral 
balance
In 1675 Huygens presented the spiral 
balance and applied for a patent on this. In 
this connection Huygens had asked Isaac 
Thuret, who worked as a clockmaker for 
the Académie des Sciences, to make some 
models and tests for him. This ended up in 
a dispute between the two men, as Thuret 
apparently had tried to steal Huygens’ 
invention. At last Huygens gave Thuret 
permission to make watches under license 
after he had written a letter acknowledging 
that Huygens was the inventor.4

 We do not know anything about the 
spiral balance in Rømer’s watch, but he was 
undoubtedly fully informed about Huygens’ 
work, as the two men had been working 
closely together at the Académie des 
Sciences. We know that at the same time 
Thuret was working for Rømer on his 
planetarium and eclipsareon, and that this 
work was completed in 1680.5 Finally we 
also know from John Locke’s letters that 
Rømer spent much time in the workshop 
together with the clockmakers.

What was this watch used for?
As no explanation to this question is given 
anywhere in the letters or elsewhere, we 
have to investigate the watch further.
 On the sketch in Fig. 2 I have added one 
hand and marked the arbors I and II. I am 
now able to calculate what time the watch 
will show:
 

The spiral balance will do 38 (2 x 19) 
vibrations for one revolution of the 
crown wheel A

The spiral balance will do 5 vibrations 
per second.

This means that the crown wheel will turn 
once in 38/5 = 7,6 s

Arbor I will turn once in (7,6 x 44)/5 = 
66,8 s = 1,1 min.

Arbor II will turn once in (7,6 x 44 x 51)/5 
x 6 = 568,48 s = 9,47 min.

Please note that arbor I will do one 
revolution in 1,1 min.
 If we assume that this instead should 
have been one revolution in 60 s, then we 
have to adjust the spring balance accordingly 
(the spring must be tightened as the watch 
must go faster). See Fig. 3. 

Arbor I will now turn once in 60 s
Arbor II will now turn once in (1 x 51)/6 = 

8,5 min.  

My suggestion is therefore, that Rømer’s 
watch would have two dials, one showing 
the seconds and the other the minutes; but 
the minute hand will do one revolution in 
only 8,5 minutes.

Similar watches
The first example is the contemporary 
Cottrell Tompion timepiece, which is an 
early example of a balance-spring watch. It 
has an unusual dial with an outer minute 

Fig. 2. With added minute hand and marked 
arbors.

4. David S. Landes, Revolution in Time (Harvard U.P. 1983), pp. 124-28.

5. Poul Darnell & Frank Nielsen, Ole Roemer’s eclipsareon and planetarium (2013).

Fig. 3. With added second hand.
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ring and subsidiary 6-hour and seconds 
rings, each with just two reference points – 
2 and 4 for the anti-clockwise hour ring, 15 
and 45 for the minutes, 10 and 50 for the 
seconds. This watch was probably designed 
by the person who is believed to have 
commissioned it – Sir Charles Cottrell 
(1612?–1702). Nothing is described about 
the application of this watch.6

  The second example (Fig. 5) is a watch, 
which was made about 125 years later in 
Paris by Abraham Louis Breguet (Breguet 
No. 1553).7 The description tells us, that 
this watch was made for astronomical 
observations, and it should be used only in 
a limited time period. It has two hands, one 
showing the seconds and the other the 
minutes (only up to 20).
 
Back to Rømer’s watch
Because Rømer was first of all an astronomer, 
it is likely that his watch was intended for 
astronomical use only.
 In 1679 all observational clocks 
(regulators) were stationary, as they were 
all pendulum clocks. The astronomical 

instruments, like quadrants and long 
telescopes, where often placed outside the 
observatories. The Paris observatory had 
for example a large open platform on top of 
the building, which was used as a platform 
for the astronomical instruments. For that 
reason the astronomers required a portable 
timekeeper which could be set according to 
a regulator and then for a short period could 
be taken outdoors to the instruments. 
When the astronomical event (e.g. a star 
passage) declination and right ascension 
(time) had been registered, the watch would 
afterwards be compared with the regulator 
and a possible deviation could then be 
corrected for the right ascension.
 If Rømer’s watch was also used only in a 
short time period, this will then explain 
why the watch did not have a fusee, as this 
is not necessary for a watch with this 
application.

Fig. 4. The Cottrell watch by Thomas Tompion, 
c.1676–80,  Case Ø 56.5 mm.  Science Museum, 
inv. 1985-1537. Photo © Christie’s Images.  

Fig. 5. Breguet’s watch. Photo courtesy of 
Sotheby’s. 

6. Evans, Carter, Wright, Thomas Tompion 300 years, p. 263. 

7. George Daniels, The Art of Breguet (Sotheby’s Publication 1986), p. 87 and p. 197.
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