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additional information, but to adjust the timekeeping even more precisely. It is an adjustment 
device that is not essentially necessary for the operation of the watch.@ 

Mechanism 

- ~<~ ;' ~ 

• f • , 

Cutaway drawing of pocketwatch, with parts labeled 

The mechanical watch is a mature technology, and most ordinary watch movements have the same 
parts and work the same way.L21 

Mainspring and motion work 

The mainspring that powers the watch, a spiral ribbon of spring 
steel, is inside a cylindrical barrel, with the outer end of the 
mainspring attached to the barrel. The force of the mainspring 
turns the barrel. The barrel has gear teeth around the outside that 
turn the center wheel once per hour - this wheel has a shaft that 
goes through the dial. On the dial side the cannon pinion is 
attached with a friction fit (allowing it to slide when setting the 
hands) and the minute hand is attached to the cannon pinion. The 
cannon pinion drives a small 12-to-1 reduction gearing called the 
motion work that turns the hour wheel and hand once for every 12 
revolutions of the minute hand. 

For the same rate of oscillation, the duration of run, runtime or 

How a watch works {educational 
film from 1949) 

power reserve of a mechanical watch is mainly a question of what size of mainspring is used, which is, 
in turn, a question of how much power is needed and how much room is available. If the movement is 
dirty or worn, the power may not transfer from the mainspring efficiently to the escapement. Service 
can help restore a degraded runtime. Most mechanical watch movements have a duration of run 
between 36 and 72 hours. Some mechanical watch movements are able to run for a week. The exact 
duration of run for a mechanical movement is calculated with the formula 
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n
2 

= n1 •z1 .[!Q] 

z2 
where z1 is the number of barrel teeth, z2 is the number of center pinion leaves, n1 is the number of 
revolutions of the barrel, and n2 is the number of revolutions of the center pinion - the run duration. 

Wheel train 

The center wheel drives the pinion of the third wheel, and the third wheel drives the pinion of the 
fourth wheel. In watches with the seconds hand in a subsidiary seconds dial, usually located above the 
6 o'clock position, the fourth wheel is geared to rotate once per minute, and the second hand is 
attached directly to the arbour of this wheel. 

Escapement 

The fourth wheel also drives the escape wheel of 
the lever escapement. The escape wheel teeth 
alternately catch on two fingers called pallets on 
the arms of the pallet lever, which rocks back 
and forth. The other end of the lever has a fork 
which engages with an upright impulse pin on 
the balance wheel shaft. Each time the balance 

0:15 

wheel swings through its center position, it Animated watch movement. For clarity in this diagram the 

unlocks the lever, which releases one tooth of watch gears are arranged in a line, with the balance wheel 

the escape wheel, allowing the watch's wheels to on the left and the hands on separate wheels, rather than 
advance by a fixed amount, moving the hands located concentrically as in an actual watch. 

forward. As the escape wheel turns, its tooth 
pushes against the lever, which gives the 
balance wheel a brief push, keeping it swinging back and forth. 

Balance wheel 

The balance wheel keeps time for the watch. It consists of a 
weighted wheel which rotates back and forth, which is returned 
toward its center position by a fine spiral spring, the balance 
spring or "hair spring". The wheel and spring together constitute a 
harmonic oscillator. The mass of the balance wheel combines with 
the stiffness of the spring to precisely control the period of each 
swing or 'beat' of the wheel. A balance wheel's period of oscillation 
Tin seconds, the time required for one complete cycle (two beats), 
is The movement of a chronograph 

pocketwatch from the 1880s 

where I is the wheel's moment of inertia in kilogram-meter2 and K is the stiffness (spring constant) 
of its balance spring in newton-meters per radian. Most watch balance wheels oscillate at 5, 6, 8, or 10 
beats per second. This translates into 2.5, 3, 4, and 5 Hz respectively, or 18000, 21,600, 28,800, and 
36,000 beats per hour (BPH). In most watches there is a regulator lever on the balance spring which 
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