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High-end watchmaking is full of contradictions. Many 

watch lovers like to see a large slow balance, making 

a stately 18,000 vibrations per hour (vph), i.e. 2.5 

Hz. Watches with such balances certainly have their 

attractions; especially if equipped with another 

anachronism – lots of screws. The regular beat of the 

large slow balance may appear very precise, but if 

it’s accurate timekeeping you are after, a small, fast, 

oscillator is the answer. This is the reason for the 

pre-eminence of the quartz watch as a timekeeper; 

the crystal oscillates thousands of times a second 

(most commonly around 32 kHz) and can therefore 

measure time with great precision. Physicists explain 

the superior timekeeping of a faster oscillator by 

saying that it has ‘a higher Q value’, but a simpler 

explanation is available: timekeepers work by cutting 

time into bits and counting them, the smaller the bits 

the more accurate the measurement.

The classic wristwatch, as noted above, had an 

18,000 vph (2.5 Hz) balance. In 1967 Favre-Leuba 

was able to double this, producing a 5 Hz movement. 

Top: The silicon escapewheel (left) alongside a conventional 
steel wheel. Silicon components are usually finished with a 
coating of silicon dioxide. This glass-like surface refracts light 
producing colours that vary with the angle of illumination and 
the thickness of the layer. Note that there are many more teeth 
on the silicon wheel.  Above: A classic ruby pallet, attached to  
a conventional metal lever with shellac, is compared with 
the one-piece silicon pallet and lever. Note that the silicon 
component is much more finely made.

3 There are at least two schools 

of thought when it comes to the 

most reliable frequency for a 

watch movement: essentially that 

of fast or slow. QP looks into the 

question of pulse. 

Timothy Treffry
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This was overshadowed two years later by the similarly 

equipped, but better-known Zenith ‘El Primero’, which was later 

supplied in quantity to Rolex and less abundantly to Patek 

Philippe and Girard-Perregaux. Over the next decades several 

other companies produced 5 Hz movements. Their attraction, 

especially for chronographs, is that the seconds hand moves 

in 1/10th second jumps, but most makers did not persist with 

them. There were several reasons for this. The lever escapement 

requires lubrication and most found that oil could not be retained 

on the fast-moving escapewheel teeth and pallets of high-beat 

movements. Moreover the movements were costly to produce 

and as cheaper, slower, movements could easily satisfy the 

rather undemanding COSC requirements (something a million 

and a half watches achieve each year), there was no special 

accolade available to high-beat versions. Only Zenith persisted. 

Some subtlety in the El Primero design, or in the lubricant used, 

has made it uniquely successful. 

Keeping the beat
Until recently, other makers of mechanical watches have 

not gone beyond 28,800 vph (4 Hz). Chronograph modules, 

operating on a short-term basis, provide an exception. TAG 

Heure’s 2005 concept chronograph ‘Caliber 360’ has a standard 

movement for timekeeping married to a scorching 50 Hz module 

for its chronograph function. As often in horology, this had been 

done before and even surpassed; in the 19th century there were 

stopwatches operating at 100 Hz.

During SIHH this year, Audemars Piguet unveiled a new version 

of the Jules Audemars watch with the Audemars Piguet 

escapement launched in 2006. The balance frequency has 

been raised from 21,600 vph to 43,200 (6 Hz), but since this 

escapement impulses the balance only in one direction (the 

return swing being driven solely by the balance spring) the 

escapement impulses at a leisurely 21,600 time per second.

A relative newcomer, Chopard, has been making movements 

since it launched the L.U.C series in 1996. With its German 

roots, Chopard has more than a touch of the Vorsprung Durch 

Technik philosophy. Over the last few months there has been 

talk of ‘something special’ going on. QP has been able to arrange 

an interview with the Co-President of Chopard, Karl-Frederich 

Scheufele. We can report that Chopard’s watchmakers are 

working on a version of an L.U.C chronometer running at 10 Hz 

(72,000 vph). The project is nearing the end of its experimental 

timekeepers work by cutting time into bits and  
counting them, the smaller the bits the more  
accurate the measurement

A detailed view of the ‘fork’ end of the Chopard 
lever, which impulses the balance, shows  
the jewel-like finish that can be achieved  
in producing silicon components.

A detailed view of Chopard’s experimental escapement shows part of the 
silicon escapewheel (blue) engaging one of the pallets of the silicon lever 
(mauve). Note the second pallet approaching a tooth further around the wheel.

A detailed view of the ‘fork’ end of the Chopard 
lever, which impulses the balance, shows 
the jewel-like finish that can be achieved 
in producing silicon components.
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stage; examples have been running for “almost a year” (as of 

late January). 

Scheufele has embarked on a somewhat unusual project for 

haute horlogerie. He is not planning to produce a high priced 

limited edition “that few people can afford”, but seeking a 

fundamental improvement in technology that can ultimately be 

applied across the range of Chopard’s L.U.C. movements.

At the heart of the new movement are the escape wheel and 

integral lever and pallets made from silicon, neither of which 

require lubrication. The problem of retaining oil on the fast-

moving contact faces does not arise. Silicon components are made 

by an extraordinarily precise process: Deep Reactive Ion Etching, 

or DRIE, and can be much more refined and delicate-looking than 

their traditional equivalents. This approach, combined with the 

fact that silicon has less than a third of the density of brass or 

steel, means that silicon components have a very low inertia. They 

are thus vastly superior in the rapid stop-go environment of the 

escapement. The low coefficient of friction arises because, after 

etching, the silicon surface is plasma polished and then treated 

to produce a uniform coating of amorphous silicon dioxide. This 

glass-like surface is hard and smooth.

The 10 Hz escapement is housed in Chopard’s first ‘in house’ 

movement, the L.U.C. 1.96. In most watch trains the 4th wheel, 

which drives the escape wheel, turns once a minute to serve the 

seconds hand. The number of leaves on the escape wheel pinion 

and the number of teeth on the escape wheel, must then be 

appropriate to the frequency of the balance. The standard L.U.C 

1.96 has a 4 Hz balance. In a typical watch of this type the 4th 

wheel has 96 teeth, the escape pinion 8 leaves and the escape 

wheel 20 teeth. Assuming similar specifications the 10 Hz L.U.C. 

escapewheel would be expected to have 50 teeth. Based on an 

analysis of the images provided, this would seem to be the case. 

Note that the fine pallets on the silicon lever allow the escape 

wheel teeth to be smaller and closer together, permitting this 

larger number of teeth. 

Its performance as a production movement has yet to be 

determined, but a remarkable feature of the Chopard high-beat 

design is its simplicity and wide applicability. This augurs well 

for its success.  8

Further Information: www.chopard.com

The new 10 Hz escapement is shown fitted in Chopard L.U.C. movement 
calibre 1.98 (top), compared with the same area of the standard movement, 
above. The fast-beating balance wheel is somewhat smaller than the standard 
balance. Although moving more than twice as fast as the 4 Hz balance is not 
a great deal smaller, inertia varies with the square of the radius. Note that the 
experimental movement (above) is a ‘work horse’ so it looks a little drab.
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