












































PART 5

Waterproof &
Water-Resistant Watches

In previous articles Mr. Fried covered the general principles governing air and water
pressure and examined the devices originally used to test watch cases. We will discuss the
newer generation of testing devices later in this series. Mr. Fried begins this month's
discussion with an analysis of methods and materials used to protect watches from moisture.

HENRY B. FRIED
CMW, CMC, FAWI,
FBHI, xFNAWCC

Methods of

Water-Protecting Watches

The term "methods of water-protecting
watches" refers to the means used to seal
casebacks, crowns, and crystals. Mostcom-
monly used for sealing casebacks and
crowns is a ring of some material which,
when compressed, will assume the con-
tour of the surrounding surfaces and form
abarrier against vapor and moisture. These
rings are called gaskets. Gaskets are made
of a number of materials: lead, vinyl,
rubber, and a neoprene and rubber compo-
sition.

Lead gaskets were used in the
earliest waterproof watches. They are still
used in some watches and were preferred
by a few watchmakers because they had
sufficient body to be seated easily and were
soft enough to adapt their own surface to
the micro-contours of the case and caseback.
They were fairly strong and water would
not decompose or oxidize them. Some
cases were expressly designed to take a
lead gasket; the gasket was seated in adeep
groove in the caseback. Special tools often
were used to properly fit it so that it would
lie perfectly flat and not become crimped.

The disadvantage of a lead gas-
ket, or any other soft metal gasket, is that
it sheds metallic dust when compression or
perspiration crystallizes it. In addition, it
can be stretched beyond its elastic return
point. Also, if the watchmaker closes the
case too tightly, a lead gasket will become
compressed and a new one will be needed
every time the case is opened. Should a
lead gasket be used where the contacting
flange of a caseback is scratched, burred,
or rough, the caseback would act as a file
and dust particles and shreds from the
gasket would be deposited into the watch.
The gasket, in such a case, would be
useless as a moisture barrier.

In watch cases where lead gas-
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kets were specifically prescribed, it was
necessary to make certain that the gasket
was fully seated in its "U" channel and free
from dents, burrs, or bends. The contact
flange of the caseback also had to be
smooth and without scratches or burrs. A
light coating of silicon grease was placed
on the gasket top before closing the case.
This allowed the caseback to glide over the
gasket rather than damage it.

Do not tighten the caseback too
much, regardless of the type of gasket
used. Be especially careful if using a lead
gasket since it can be easily compressed,
crystallized, and scratched. Compressing
the gasket makes it thinner and, if the
movement enclosed is automatic, the
caseback may go down too far and contact
the winding rotor, preventing it from stor-
ing power in the mainspring. If youreceive
an automatic watch that doesn't wind,
check to see if the caseback is contacting
the rotor by placing a light smear of 0il on
the rotor, closing the case, and shaking the
watch to activate the rotor. Then remove
the caseback. If the inside of the caseback
has oil on it, you can be sure it touched the
rotor. A thicker gasket will prevent this
trouble.

The watchmaker should develop
a "feel" when tightening the back on any
water-protected watch. Just enough pres-
sure should be applied to render a snug fit;
however, too much pressure on the
caseback of quartz watches risks damage
to the coil, circuit board, step motor, or
other components.

Where a lead gasket was used,
learn to tighten the caseback with just
enough force to seal the watch so that the
gasket is not over-compressed. Doing so
will permit a good sealing action and allow
the case to be opened and closed a number
of times without the need of replacing
gaskets.

IL easy 10 uperaie.

When a watch had a caseback
whose gasket could be seen after tighten-
ing, like the inside of a sandwich, a lead
gasket was not recommended. Body acids
and perspiration caused lead oxide to form,
spoiling the gasket and making it difficult
to open the case without shedding lead
crystals into the movement. (These lead
crystals, by the way, are not unlike those
seen on car batteries.)

Plastic gaskets have decided ad-
vantages over lead: They do not shred,
oxidize, crystallize, tear easily, or lose
their elastic qualities readily. If good judg-
ment is used in opening and closing the
case, plastic gaskets will provide water
protection for a long time.

Vinyl and neoprene are types of
plastic gaskets. Rubber and silicon gaskets
are not pure rubber (contains sulphur, a
tarnishing agent), but a silicon-treated
rubber compound. They can be identified
by their black color. Efforts to produce
other colors of the same compound have
resulted in poorer quality gaskets.

An efficient type of gasket using
the silicon-treated rubber compound is the
O-ring type (Figure 17). This type is used
both for casebacks and for crowns. The O-
ring gasket has a very durable elastic life
and will shed moisture. A cross section of
this gasket has the shape of an "O". When
the caseback is threaded down, the gasket
is compressed and spread in all directions.
It thus seals all crevices and edges it
contacts. Tests have shown that it can be
compressed to a great degree without los-
ing any of its qualities. Of course, like
other gaskets, it can be damaged if care is
not taken when tightening the case.

When inserting an O-ring gas-
ket, alight amount of silicon grease (avail-
able from your material jobber) should be
applied to the bottom of the gasket and to
the cover sothat the caseback, when turned




down and tightened, will glide over the
gasket. The grease will check crimping
and stretching and will also prevent any
metallic dust or metal shavings, which
might come off as a result of careless
tightening, from falling into the move-
ment. In addition, the silicon grease acts as
an extra sealing agent. The K-22 O-ring
Lubricant for watch casebacks (Zantech)
easesreplacement of casebacks and guards
against moisture and dust. There are other
useful products on the market as well.

A polyethylene-based gasket has
an elliptically-shaped cross section (Fig-
ure 18). Its chief virtue lies in its toughness
and resistance to tearing. Its surface is
smooth, dry-lubricant in appearance and
touch, and, as a matter of fact, does not
require a lubricant. It is used mainly in thin
waterproof watches where the thickness of
the O-ring would require an additional
thread for the caseback.

The watchmaker should always
stock a complete assortment of watch gas-
kets and carry an extra quantity of those
numbers which prove most popular. The

)

Figure 17. The O-ring case gasket is made of
a silicon-treated rubber compound.
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Figure 18. The polyethylene gasket has an
elliptical shape.

temptation of using an old gasket when a
replacement is not readily available gener-
ally leads to costly comebacks and com-
plaints. Use the gasket recommended by
the case manufacturer. Follow the proce-
dures outlined by the maker if the case or
gasketing is unusual, otherwise follow the
general procedures outlined above.

One of the most neglected parts
of the waterproof case is the crown and
crown pipe. Water entering through the
crown immediately attacks the winding
and setting mechanism of mechanical
watches as well as the battery, circuitry,
and other components of quartz watches.
While the crystal and caseback, once in-
serted, remain stationary and, if sealed
properly, require little attention (unless

the case is opened), the crown is constantly
being turned, pulled out into the setting
position, and pushed back into the wind-
ing position. Thus the crown and its
gasketing must incorporate an excellent
seal against the entry of moisture. Another
vulnerable feature on quartz watches and
chronographs is the push button. They too
must be protected. We will deal with the
methods used in another article.

One method of protecting the
winding section of the watchis by gasketing
the crown pipe of the waterproof case
(Figure 19). Here the gasket is a plastic,
rubber, or cork sleeve lining the inside of
the case pipe and held by a metal retaining
ring. The crown has a long neck so that
even during the setting position a seal
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NEW UPG-2000
State-of-the-art watch rate recorder
for all mechanical, quartz and tuning
fork watches. Dot Matrix display with
features not available in any other
instrument. Computer print-out

Easy to operate.
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capability. Oscillogram of beat noise.

Vibrograf Introduces Two State-of-the-Art Watch )
Repair Instruments To Save You Time & Money...

Advanced Waich Servicing Technology
For The Professional Watchmaker...

TIMODUL 2000

Newest quartz timer and quartz analyzing
system. Quickly locates faulty parts. Color coded
push button controls and large window readouts make

it easy to operate.

* Now is the time to trade-in your out-dated equipment!

PLAN WITH For more information, or VIBROGRAF U.S.A. CORP. For Over 50
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Unit Repairs

Repivoting

The Apprentice Clockmaker

Clock Movement Maintenance

Pivot Inspection and Repair - Part 3

o

JOHN P. KENYON
CMC

I f a pivot on a clock movement arbor is severely
scored and cannot be feasibly repaired, or if it has
been broken off, it must be replaced. This procedure
requires lathe skill, patience, and close attention to detail.
With a little practice, the apprentice can become quite
proficient in this technique.

In this procedure, careful preparation is essential
to achieve success in the final repair. Repivoting includes
the following steps: checking for hardness and annealing,
if necessary; setting up; removing the remnants of the old
pivot; locating the center of the arbor end; drilling the
arbor; preparing and fitting the "plug"; and finishing the
pivot. Each of these steps will be discussed in detail.

Pivot work should always be completed prior to
bushing work. Then, if necessary, the bushing can be made
to accommodate the pivot. This is more practical than
adjusting the pivot to fit the bushing.

Checking for Hardness

In our model 30-hour time-only movement, the arbors are
probably made from steel that is soft enough to repivot
without annealing. In high-grade clocks or French clocks,
asarule, the arbors are made from tempered steel and will
need to be annealed prior to machining. To check for
hardness, run a file over the surface of the arbor. If metal
is removed, the material is soft. If the file glides over the
surface without removing any metal, the arbor has been

hardened and tempered and must be annealed. For this
project we will assume that the material is soft and that
annealing is not necessary.

Setting Up
When the broken pivot is on the short end of an arbor and
the wheel and pinion are fixed as in Figure 1, the projecting
arbor will run true in a lathe collet with no additional
support. When the broken pivotis onan arborend that will
protrude a considerable distance from the collet, as in
Figure 2, the arbor must be centered and supported at the
outer end before it can be drilled. Otherwise, it will be
necessary to remove the wheel and / or pinion so that it can
be placed far enough into a collet to be accurately drilled.
Accessories are available to center and support
the end of the arbor. One type is fitted to the tailstock, and
drilling is done through the tailstock spindle. Another type
isattached to the tool rest post and designed to support the
end of the arbor in a tapered cone, while the tailstock is
used for holding the drill. One of the most popular attach-
ments for this work s the "steady rest". This device ismade
up of three adjustable radical spars within a circle to center
and support different diameters of lengthy ends. Some
type of attachment for this purpose is available for most
watchmakers' lathes. The next column will be devoted to
a detailed discussion of how to make your own "steady
rest”.

Figure 1. Broken pivot at short end

Broken Pivot ¥,

Figure 2. Broken pivot at long end

Broken Pivol —
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Figure 3. Striking center

Arbor End — Graver

Removing Remnants of the Old Pivot

This step involves preparing the end of the arbor for
drilling. First, clip off the end of the old pivot with an "end
cutting” nipper, being very careful not to apply pressure
from an angle that will cause the arbor to bend. Next, file
or grind off the stump, flush with the shoulder. Now you
are ready to locate the center.

Locating the Center of the Arbor End
Locating or "striking" the center of the arbor end is the
crucial step in the procedure. If it is not done perfectly, it
will be impossible to drill the new pivothole exactly in the
center of the arbor end. Take a little extra time for this step,
and proceed with extreme caution! If this is your first
attempt, you should practice on an old arbor or a piece of
scrap metal until you feel confident doing it.

Chuck up the arbor, using a support for the end,
if necessary. With the lathe turning at slow speed, rest a
sharp-pointed graver on the tool post and carefully touch
the arbor end at the center of rotation as in Figure 3. Use
aloupe to monitor the progress. The graver should appear
motionless with no vibration. Apply slight pressure until
asmall cone or V-centeris formed as illustrated in the cross
section in Figure 4. Continue cutting until the cone is
almost the size of the drill diameter. There can be no "pip"
in the bottom of the cone, as illustrated in the cross section
in Figure 5. If one does occur, you have not found true
center and the drill bit will be pulled aside by the channel
around the "pip", resulting in a hole that is off center.

Another method of locating the center is by using
avery sturdy drill bit called a "center drill". In this method,
a chuck-holding tailstock is used to hold the center drill as

KEY TEST
FOR
QUARTZ WATCHES

The "KEY TEST FOR QUARTZ WATCHES" by
Ewell Hartman, CMW is a quick and simple meth-
od of locating the problem in a quartz analog
movement. The only tool required is a meter.

Material and instructions for learning this test are
supplied by the AWI-ELM Trust as part of their
educational work. There is no charge to any group
wishing to learn this test. There are great benefits
to learning this in a group setting. However, for
individuals who may not be able to participate in a
group, it is available to them also.

For more information call or write the AWI office for
an information sheet and application form.

HERMLE MOVEMENTS
from

Butterioorth @locks, Inc.

1715 Pearlview * Muscatine, |IA 52761
Phone & FAX: (800) 258-5418
Technical info: (319) 263-6759

Largest selection in US — over 60 different models.
Guaranteed lowest prices.

Same day shipping, two year warranty.

Most models bronze bushed, milled ratchets.

Factory fresh stock.

| can custom match 21 different pendulum lengths.
Technical help from a practicing clockmaker — Life Member

of AWL. SASE free price list and info.

— ~
Precision
Crystal Cutting Co.

"For All Your Watch Crystal Needs"

SAME DAY
SERVICE

SATISFACTION GUARANTEED ON ALL WORK

Suppliers of Expert Crystal Cutter
All Major Crystals With 10 Years Experience

LOWEST

Prices in the Country

SHIP TO: Reference &
Precision Crystal Cutting Price List
23940 Eureka On Request

Taylor, MI 48180

(313) 287-3480
FAX (313) 287-9210 (24 hrs.)
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