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Mechanical Watches and Magnetism

Magnetic fields are common in our daily life. They are known and apparent everywhere where magnets are at work—on the refrigerator, in children’s toys, etc. But magnets are also used in a wide variety of locks and seals: on handbags, cases for glasses, and hanging cupboards, to mention only a few. Less well known is that magnetic fields arise wherever electric current flows. And the stronger the current, the greater the magnetic field. For example, cell phones or cordless landline phones produce magnetic fields, as do security gates at airports and older entertainment electronics. But induction stoves produce even stronger fields—so strong that people with pacemakers should not come closer than 40 to 50 cm to such stoves, or the pacemaker can get out of rhythm.

A watch’s movement, its mechanical heart, also suffers from these sources of magnetism. For example, if you briefly take off your watch and put it in your pocket while working in the garden (which you actually don’t need to do with a NOMOS, anyway) and you have a cell phone in this pocket, it can happen that you unintentionally magnetize your watch. The same can happen when you cook with an induction stove (and here, as an exception, we do recommend that you remove your watch).

What happens when a watch is magnetized?

Magnetizing a mechanical watch affects above all the watch’s escapement, or more precisely, the individual escapement parts of the movement, i.e., the pallet, the escape wheel, and the balance staff. To a much smaller degree, magnetizing affects the Nivarox balance spring used in NOMOS watches, which consists of an alloy of iron, nickel, chromium, titanium, and beryllium. Nivarox is anti-magnetic in accordance with the German industrial norm DIN 8309, but this norm permits a clock drift of +/- 30 seconds per day. Because very strong magnetic fields can magnetize it, we prefer to call it “slightly magnetizable.”

In almost all timepieces, the escapement is found between the gear train and the regulating organ. It controls the oscillations of this regulating organ, which, in a wristwatch, is the balance wheel. The aim is to keep the balance wheel from releasing immediately and all at once all the energy it receives from winding; with a NOMOS watch, the energy should be distributed through 42, or 43 hours respectively.

The parts of an escapement do their work with very little power, but must carry out these tiny, rapid movements very precisely and regularly. In most cases, these parts are made of magnetizable steel, because this steel simply has the best stability characteristics. But alternative working materials are being developed and tested. 
What effect does this magnetization have?

Magnetization prevents the escapement from working without disturbance. It can no longer produce rapid, regular movements, and this means that the balance wheel’s vibrations get out of rhythm. This usually manifests itself by making the watch suddenly run much too fast, but it can also run too slow or even stop.

What should be done if your watch becomes magnetized?

The best thing is to bring it to an authorized specialist dealer who knows his way around mechanical watches and, above all, has a demagnetizing device. Your specialist dealer places the watch on the device for a short time and it is back to normal. This is usually possible without opening the case or replacing parts.

How does this work? On the demagnetizing device, the watch is exposed to a powerful, rapidly reversing magnetic field that gradually dwindles in power. This constantly reverses the polarity of the elementary magnets in the material; as the magnetic field weakens, they remain with random polarizations, cancelling each other out. And so the watch, and in particular the movement with all its parts, become non-magnetic as a whole again. But in rare cases, because of the intense vibrations passing through the movement during demagnetization, the rate may then have to be corrected.

Magnetism-insensitive watches

For more than 100 years, research has sought a way to construct mechanical watches that are insensitive to magnetism. Needs for this research came mostly, and repeatedly, from the military realm: magnetic fields first emerged as a problem during the 19th-century expeditions to the North Pole, when watches suddenly and seemingly without reason stopped working. In the 20th century, pilots found that radar screens could lastingly magnetize watch movements, and magnetism is also a vitally important issue for navy divers, because some mine detonators respond even to the weakest magnetic fields.

Two approaches are taken, usually in combination. First, the escapement is built solely of parts made from steel that is difficult to magnetize. The disadvantage thereby is often that these parts are physically less stable or are more vulnerable to changes in temperature. In addition to these magnetism-resistant escapement parts, the movements of such watches are also clad in a surrounding, anti-magnetic shield of soft iron. Completely enclosing the movement is difficult; but above all, such a container around the caliber makes the whole watch grow in height. And a sapphire crystal back rules out such a construction. That’s why we at NOMOS Glashütte have eschewed this possibility for our watches.

So ultimately, the best thing is to keep your watch away from strong magnetic fields and, if this strategy fails, to simply have your specialist dealer demagnetize the watch. That takes only a few minutes and costs very little. 
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