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Rise of Inner Pressure of Diver’s Watch in
Saturation Diving

Minoru Yamada*?

Among diver’s watches, those for professional divers have a pressure-
resistance against depths exceeding 300m, 500m, 600m, 1,000m and 2,000m.
It is known, however, that helium gas penetrates the watch and causes the
inner pressure to increase during deep-sea diving. Further, trouble occurs
when the crystal is displaced as a result of decompression when the inner
pressure of the watch exceeds environmental pressure.

Thus, the variation of inner pressure was measured by fixing special
pressure gauges to the crown fitting holes of four typical deep-sea diver’s
watches (for 300m, 600m, 610m, and 1,300m) in a 300m saturation diving
experiment (SEADRAGON-V).

As a result, inner pressure of 0.7kg/cm? was observed in the watch case
of two-piece structure, and 2.4 and 3.4 kg/cm? in two watch cases of three-
piece structure respectively. In all of these cases, O-ring of butyl rubber was
used to avoid penetration of helium gas. The highest value of 5.3 kg/cm? was
observed in the watch case using O-ring of neoprene.
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111



In decompression, inner gas was discharged by reducing the pressure in
the watch case with a exhaust valve of the non-return type where inner pres-
sure was not greater than environmental pressure. Thus, the exhaust valve
was found to be effective. In the watch case with O-ring of butyl rubber, the
reduction of inner pressure was extremely slow. It took nerarly 300 days
to return to the atmospheric pressure. This fact suggests a new problem.

From the above results, it was found that during saturation diving of
300m and for 15 days (in contrast to four days for this test), by using an
ordinary deep-sea diver’s watch with an O-ring consisting of neoprene, inner
pressure rises up to around 15kg/cm? and the danger of the crystal being
displaced by inner pressure increases during decompression.

Therefore, the helium-resistant test is considered necessary for deep-sea

diver’s watches.
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Typical diver’s watch

s 5 2 - R # & it B R
class Kind depth
2000m I.W.C. OCEAN 2000m
1sp

1000m CITIZEN PROFESSIONAL DIVER 1300 m
11sp ROLEX SEA — DWELLER 4000 1220 m
BREITING SUPER OCEAN 1000 m

CHRONOSPORT HYPERBARIC 1000 m

HEUER PROFESSIONAL 1000 m

OMEGA SEAMASTER 1000 m

600 m ROLEX SEA-—DWELLER 2000 610 m
7sp CITIZEN PROFESSIONAL 600 m
DOXA DIVING STAR 600 m

SEIKO PROFESSIONAL 600 m

500m AQUASTER BENTHOS 500 m
8 sp NAUTILUS PROFESSIONAL 500m
SCUALE PROFESSIONAL 500m

SCUBAPRO 500m

SUBMAREX 500m

300 m YEMA 330m
12 sp DOXA SUB 300T 300m
ROLEX SUBMARINER 300m

SEIKO PROFESSIONAL 300m

TAUCH- TEAM 300m

200m CASIO DEGITAL DIVER 200m
25 sp CITIZEN SPORTE DIVER 200m
ROLEX SUBMARINA DATE 200m

SQUALE DAME DIPPY 250m

TECHNOS SKY DIVER 200m
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