








































































































Figure 7
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into its holder. Then a fly cutter blank is prepared by filing
or grinding a flat surface at one end to form the cutting face
for the fly cutter. The width of the flat surface should be
sufficient to cover the cutting surface of the finished cutter.
The length of the flat surface can extend past the cutting
surface 2 or 3 millimeters. Next, the cutter blank is placed in
the eccentric arbor chuck. The flat surface of the blank should
face the center of the arbor chuck. Before starting to make
the fly cutter, be sure that the slide rest swivel is set on zero.
Also make sure that the radius tool is sharp and smooth and
the cutting face is set the same height as the lathe center,
Also make sure the radius tool is tight in its holder and the fly
cutter blank is tight in the eccentric arbor chuck.

The following method is used to actually form the
fly cutter. (Note: When making the fly cutter, the eccentric
arbor chuck holding the cutter blank should be turning at
800 to 1000 revolutions per minute.) First, turn one side of
the cutter as shown in View B, Figure 8. The micrometer dial
on the lead screw of the cross slide is used to measure the
depth of cut. The micrometer dial on the longitudinal slide
can also be used for measuring the amount of material re-
moved from the side of the blank. This can also be checked
with a micrometer. For example, if the width of the cutter is
to be 1.78 mm and the diameter of the cutter stock is 4.00
mm, then the difference between the two measurements is
2.22. This means that one-half of this amount or 1.11 mm is
removed from each side of the cutter. Therefore, by sub-
tracting 1.11 from 4.00 mm, we would have a thickness of
2.89 when the correct amount has been removed from one
side of the blank. Now the radius tool is moved to the other
side of the blank and material is removed to the same depth
until the blank has the correct thickness (1.78).

Next, the slide rest is swiveled to one side one-half
of the angular space between two pinion leaves, which in
this case is one-half of 40 degrees or 20 degrees. Then the
excess material is turned from one side of the cutter blank
as shown in View C, Figure 8. Then the slide rest is swiveled
20 degrees to the opposite side of the zero mark and the
excess material is turned from the other side of the cutter
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blank. Note: When turning away this excess material, do
not remove any material from the already formed curved
shoulder of the cutter. Just remove the excess material until
the angular side of the cutter biends into the curved portion
of the cutter.

Now the end of the cutter is formed, If the fly
cutter is to cut a pinion with a flat bottom, then the end of
the cutter is faced square with the radius tool, but if the
cutter is to cut a rounded bottom, then the end of the cutter
is made rounded with the concaved radius tool as shown in
Figure 7. After the cutter has been formed, then it is hardened
but not tempered. After this, the face of the cutter should
be ground flat and smooth to sharpen the cutter. Note: This
same method is used to make fly cutters for cutting wheels.
This method can also be used when making a fly cutter to
fit an old sample wheel or pinion.

When using the fly cutter to cut steel pinions, the
cutter should turn between 300 and 500 revolutions per
minute and the feed of the cutter through the material should
be very slow and steady. Note: The speed and feed will vary
with the depth of cut being taken. Cutting oil should be used
to lubricate the cutter and the steel being cut.

When using the fly cutter for cutting brass gears,
the speed of the cutter can be much faster. The fly cutter
will cut brass very well at speeds of 1500 to 2000 revolutions
per minute and the cutter can be fed through the material
at a faster rate than for steel.

“Antique Watch Restoration’ will continue next month.
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COMMENTS ABOUT
HANDLING “FAKES”

I will repair any fake or inexpensive
watch that comes in, if | can get the parts
needed. | charge the same price to fix
these watches as | charge to fix better
grade watches. | have been surprised at
the number of customers who are willing
to pay to have inexpensive watches re-
" paired.

lvan Ronjoin

Before doing any work on the watch,
| tell the customer that their watch is not
genuine. Most of the customers already
know this. | like to confirm it with them.
I will install batteries while they wait.
If the watch works, great! If not, | re-
turn the watch to the customer. If the
watch comes in for a partial repair (stem,
crown, crystal), | make a notation on the
repair ticket that the watch is not genuine
and have the customer initial the nota-
tion. | also state that | will not be respon-
sible if the watch stops running. Before
ordering parts, | let the watch run for a
few days. If the watch runs, | proceed
with the repair; if not, | return the watch
unrepaired.

As long as the watchmaker or
sales clerk makes it known to the cus-
tomer that the watch is not genuine,
there should be no problem with repairs.
| do not get involved with movement re-
pairs for these watches—it's usually not
worth the time.

L.aurie Cusher

First of all, fake watches don’t bite. |
treat them on an individual basis. | al-
ways tell the owner that their watch is
not genuine. | try to open the watch in
front of the customer (rather than taking
it into the back room) so that there can
be no question of me making a switch.
If after seeing the movement the owner
is still not convinced the watch is a fake,
| politely turn them away.

A fake watch must be in really
good condition before | will take it in,
and | get an acknowledgement from the
customer—in writing—that they are aware
the watch is not genuine. Most of the
fakes get turned away, but | use discre-
tion and will repair the ones that look
reasonably well made.

I have some thoughts on the
public image of the modern watch re-
pairer. The public tends to view us as
individuals with unusual patience, dex-
terity, and temperament. There is an air
of craziness about us. You have to admit,
there is something a little absurd (but
beautiful) about the act of turning a
tiny precise balance staff. Let's face it—
watch and clock repair is unusual and at-
tracts mostly unusual people.

Robert Mohr

MORE ABOUT IMAGE

The modern watch repairer is a pro-
fessional business person. We should look,
act, and dress accordingly.

It is not what you do, but the
way you do it that counts.

A modern jeweler has more ac-
cess to the business community than does
a watchmaker. Why? Because the former
has the image of owner/operator, and the
latter has the image of anemployee buried
in his work.

My suggestion to all watch and
clock repair people is to devote some
time to community affairs where you will
meet and mix with other business pro-
fessionals. Take on the air of a business
person and technical consultant. You will
improve your business and enhance your
stature and image.

The public seems to respect
business people who are not only knowl-
edgeable, but appear to be what they are.
If you look the part, the role will be
yours.

Alfred Dickinson

| got a lot of comments about “The
Devil’s Advocate’ at the Board of Direc-
tor’s meeting in June. A couple of people
said they got pretty hot about it when
they first read it. One even picked up the
phone (glad [ was out—Hal). Some
people take their horology pretty serious-
ly. Some want to project an image of
being master craftsmen. Others want to

be seen as business professionals. Either

way, they want the public to know that
they are very good at what they do, and
that doing it well is their primary concern.

The question of image is a per-
sonal one, but inasmuch as AW/ repre-
sents the interests of all horologists and
can help to project a specific image of
horologists, it is also a group question.
Perhaps the questions should be re-
stated asking: Is there an image of the
modern horologist that could be publi-
cized and be fair to both the eccentric
artist who fabricates parts for an impor-
tant restoration and the pragmatic
business professional who favors contem-
porary timepijeces and straightforward
repajrs?

WATCHMAKERS—-CLOCKMAKERS

AWl is interested in timepieces that have
been made or are being made by its mem-
bers. We would like to obtain photographs
and/or video tapes of finished horologia
and of the processes used prior to com-
pletion. If necessary, we will attempt to
provide assistance with the photography.
Please contact AW/ Central.

Plans are also being made to
have an exhibition of handmade time-
pieces at the 1990 AW! Annual Meeting.
Please let us know if you have something
you would be willing to display. We are
also hoping to have a display of spe-
cialized work and unusual components
made by our members. A display of
restorations of antique timepieces and an-
tiqgue horological tools and machinery
is also being considered. This will be a
media event, so let’s show the world what
we can do. R.G.

GOT AN :OPINION"
,  GOTTHEFACTS?
WRITE US WITH YOUR THOUGHTS' :

OUR VINTAGE
T WATCH COULD
JORTH $10,000

X - ROLEX
.| PATEK PHILIPPE CHRONOGRAPH
" | WORLD TIME We are paying:
We are paying: 14K $6,000
$75,000 — $150,000{ 18K $10,000

PWATCHES) WANTED: |
Patek Philippe $20,000 and up .eCoultre 18K $1,000
Rolex 14K $5,000 and up Movado 18K $1,500
Rolex 18K $8,000 and up  Universal Steel $300 and up
Rolex Steel $1,000 and up  Cartier 18K $5,000 and up
Universal 18K $1,000 and up, Breitling Steel $100-$700
Universal 14K $700 and up |

These prices are for Chr()nographs only.
Call for other watch prices. Top prices paid for
Rolex, Patek, Vacheron , Cartier, Audemars
and Movado watches of any kind. Exact price
‘depends on style of case, dial, originality

and condition.

To sell a watch call: 1 (800) 922-4377 or
(813) 896-0622. For free appraisals write:

HESS INVESTMENTS

Home Office: One Fourth Street North, Suite 940
St. Petersburg, Florida 33701
Chicago Office: 211 East Lake, Suite 115
Addison, lllinois 60101
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Replacing Clock Teeth

John R. Plewes

Damaged, bent or broken teeth in clocks usually occur
when the movement is dropped, something heavy
falls upon it, or when a mainspring breaks. Escape gear teeth,
being relatively fragile, are easily bent by the careless use of
pliers or a screwdriver during adjustment, but this can usually
be rectified without replacing the tooth. The methods of
replacing teeth in gears, going barrels, and wooden gears differ
somewhat and so are best dealt with separately.

BRASS GEAR TOOTH REPLACEMENT

The basic idea of replacing one or more teeth in brass
gears is to file a slot in the rim of the gear, soft solder a tight
fitting insert into it, and to cut or file new teeth in the insert.
The insert should be somewhat thicker than the gear itself,
so as to allow for slight misalignments and clean up.

Replacing a single tooth calls for a slot as shown in
Figure 1b. The broken tooth is first filed flat and then a
parallel-sided slot is carefully filed midway between the two
adjacent teeth. The slot should be approximately 0.01 inch
wider than the original tooth and as deep as is feasible without
unduly weakening the rim of the gear. Cut and file a suitable
small piece of brass, about 1% times as thick as the gear,
and press it into the slot, as in Figure 1c. Little or no light
should show between the slot and the insert because a good
firm fit all round is mandatory. Any tendency towards a loose
fit can be tuned out by carefully hammering the insert side-
ways on an anvil. This will expand it slightly and firm up its
fit.

When a good press fit is obtained, and only then,
apply a small amount of resin flux and soft solder the joint.
This is best done by holding a clean, hot iron underneath
the insert and apply a very small amount of resin-cored soft
solder to the topside as soon as heating atlows it to melt.
Remember that only the solder in the joint does any real work
and that all excess solder will have to be removed. Soft solder
is best looked upon as a kind of adhesive filler; it is not struc-
turally strong in its own right. For this reason, the wide joint
shown in Figure 1d would fail in time. The solder on one side
would compress, leaving a gap at the other side and the tooth
would loosen. A brass-to-brass contact is essential in all tooth
replacement jobs.
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File down the top of the insert until it is only slightly
longer than the other teeth and then file off the excess brass
and solder from each side of the gear. The insert is now care-
fully filed to the shape of the other teeth. | prefer to do this
with the gear resting horizontally on a wooden block which
has a cutout for the arbor. This method gives good visibility
and permits filing from both sides; a knife pattern needle file
works well. Care must be taken to keep the file vertical, and
only a small amount of brass should be removed between
frequent examinations for symmetry. Shaping the new tooth
in this manner, by eye, is good training. There is no real re-
quirement for a template.

If, say, five or so teeth are to be replaced, fit an insert
as shown in Figure 1a, using the procedures given above,
When several teeth are involved, it is worth making a template.
Clamp a scrap of tinned steel from a can alongside, say,
nine good teeth of the gear, and closely scribe their outlines
on the steel. Now carefully file out the top halves of two
teeth at each end and then clamp the template alongside the
gear with the two partial teeth aligned with the sound teeth
at each end, that is at P and Q in Figure 1a. The new teeth
are now filed out of both the template and the gear to the
line scribed on the template. It is as well to leave a little
leeway on the scribed line and to remove the template and
finish the teeth by eye. The length of each new tooth can be
checked by rocking a 6-inch steel rule across it onto the tips
of neighboring teeth and then comparing the amount of
seesaw with that of sound teeth. An accurate check, dia-
metrically across the whole gear, can then be made with a
caliper.

Check that the repaired gear is agreeable to driving
the next pinion, without any sign of jamming, by mounting
up the two arbors concerned between the clock plates. See
that the new teeth drive smoothly and have adequate back-
fash. A final touch up with a fine file may be necessary should
any sign of binding be apparent.

GOING BARREL TOOTH REPLACEMENT

A breaking mainspring is the most frequent cause of
broken teeth in a barrel. Usually not more than two teeth have
to be replaced, although a third may well need a gentle tap
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with a punch to straighten it up again. The total damage
generally includes & spurted barrel hook, a loose barrel cover,
and a bent no. 2 arbor. However, the teeth are the biggest
repair job.

Some people replace a broken tooth with a small
steel screw, on the end of which they file a couple of small
flats to approximate the shape of a tooth. This, or its per-
petrator, is a creature which should not have been born, for
such a screw is weak, narrow, and hard on the pinion it drives.
Such a lash-up has to be removed before it gives way and
causes even more damage. As mainsprings always involve
considerable force, a sound repair is essential.

Allowing for structural differences, a tooth can be
replaced in a going barrel in much the same way as in a gear,
and it will be about as strong as the original. The tooth is first
filed flat and a neat, parallel-sided slot is cut on the site,
as shown in Figure 2a. The slot will be deep enough to break
through somewhat into the inside of the barrel. An insert is
then cut out and fitted firmly in place, as in Figure 2b. Al-
though it intrudes, the insert will not interfere with the main-
spring because its coils are held off by the barrel bushing.

Before finally installing the insert, make sure that the inside
of the barrel is very clean in order to avoid soldering problems.

Many barrels are soft soldered to their gears, and in
order not to disturb this important joint, it is as well to hold
the lower half of the barrel in the vise, using two small shims
of wood to prevent heat loss. Flux the insert and apply a small
torch flame to them inside the barrel. As soon as the heat
allows, apply a small amount of resin-cored soft solder to the
outside of the inserts. When the solder runs through, withdraw
the flame and allow plenty of time for it to cool. A torch
is used here because it is faster; an iron being slower, would
be more likely to melt the whole barrel/gear joint before the
insert area was hot enough to solder.

When the barrel is cool, remove all flux residues,
file off all surplus solder and brass, and then carefully file
the insert to shape. Assemble the barrel and its arbor and fit
it, along with the no. 2 arbor, between the clock plates. Check
that the new tooth (or teeth) meshes correctly, without
binding, and that backlash is adequate. As with the gear tooth
above, when this repair is properly carried out, close inspec-
tion should be required to discover its presence. As with clock
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hands and other brass components, silver soldering would
anneal the brass and render it too soft for its intended use.

WOODEN GEAR TOOTH REPLACEMENT

Wooden teeth can be replaced in the same manner
as already given for brass teeth, with glue being used instead
of solder. The new tooth will be strongest if its grain runs
radially and epoxy resin is used to bond it in place. This is a
perfectly sound method which should, to some extent, appeal
to traditionalists.

An alternative method, particularly when several
teeth are involved, is to use epoxy resin for the teeth them-
selves, and the resulting teeth will be somewhat stronger
than the originals.

A mold is necessary to cast such new teeth and this
is readily made by firmly kneading a small blob of flexible,
rubbery modelling clay around several sound teeth (Figure
3). When a good impression has been obtained, cut away one
side of the mold, as shown by the shaded area in Figure 3a.

Make sure that the area to be repaired is free of all
oil, wax or grease and remove any loose splinters or wood
fragments. As a key for each new tooth, cut out a slot in the
gear and set the mold in place as shown in Figure 3b in which
the point T indicates where a new tooth will form. Ensure that
the mold hugs the gear closely, clamping it lightly when
necessary to avoid leaks.

If it is desired to match, stain the new tooth or teeth.
The epoxy can be loaded with a small amount of find sawdust.
The sawdust must be fine and must not contain any small

shavings or fibers. Trial and error will determine the propor-
tions of resin to sawdust, but with epoxy strength is not
really a problem in this application.

Where loading and mixing are involved, five-minute
epoxy sets up too quickly for comfort, so it is best to use a
resin with a longer setting time, say of an hour or so. The resin
mix is applied to area T in Figure 3 with a toothpick, which
can also be used to prick any small bubbles as they rise to the
surface. The surface, when set, should be slightly convex, that
is somewhat above the surface of the gear. This is achieved by
adding a little more resin before it sets up. This will also take
care of any small shrinkage or leakage during setting. Leave the
mold in place until the resin is fully cured; this usually takes a
day or so.

After curing is complete, remove the mold carefully
and file off any surplus resin so that both sides of the gear
are flat. Smooth the new tooth with fine open grain sand-
paper and then test the gear in the movement, trimming it
where necessary. The new tooth can then be stained to match
its companions. it is feasible to repair wooden pinions along
similar lines.

A point to remember about wooden movements is
that they should be wound in a continuous motion, that is
by means of a crank or a steady pull on a cable. If a key is
used to wind such clocks, its jerky stop-and-go action puts
considerably more stress on the wooden teeth and can cause
them to break.

Figure 3

MOLD
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