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from carbide drill blanks. In these cases, they would need to
be shaped by grinding. High speed steel and carbide hold up
better than carbon steel when it is being used as a cutter
for steel.

View E, Figure 3 shows how the finished cutter fits
through a cross hole in an arbor chuck as it is being used.
It is very important that the cross hole in the arbor chuck
be drilled square with the body of the arbor chuck. When the
cutter is in the arbor chuck, there should be an exact 90°
angle between the edge of the cutter and the body of the
arbor chuck as is shown in View E, Figure 3. Also, the cross
hole should be drilled slightly off-center with the diameter
of the arbor chuck. This will allow for some extra clearance
(relief) for the cutting edge of the cutter. This extra relief is
especially needed when using the arbor chuck for holding fly
cutters that are used to cut train wheels and pinions. The
cross hole in the arbor chuck should be drilled while the arbor
chuck is resting in a “V” block on the drill press table. A
center should be spotted for the drill to start into. It is a good
idea to first drill a pilot hole through the arbor chuck with
a drill which is approximately one-half the diameter of the
drill used to drill the hole for the cutter. It is also a good
idea to decide on a size of rod for the cutters so the same size
will be used each time a cutter is made. This should be done
before drilling the cross hole through the arbor chuck.

Figure 4

2
S
&
2
o>
N2
©

@
o
K]
%0
50

@ =
)
\

160 150 140

0 30 490

2

(4]
(o]

7
/

N
by
/8,
So

>

£

I\\\\@

L~

When making fly cutters for ratchet wheels, it is very
important to be able to measure the different angles on the
cutters. An excellent tool for this is shown in Figure 4. This is
a steel protractor which is adjustable to any angle. This tool
should be a part of every watch and clockmakers’ tools. This
protractor is also used for measuring angles on gravers and
slide rest cutters as well as circular wheel cutters and in many
other situations.

Figure 4 shows the protractor being used to measure
the angle on a fly cutter. In this case, the angle of the cutter
measures 60 degrees. That is, 30 degrees have been removed
from the square end of the cutter which leaves the cutter
with a 60 degree angle. When using the protractor, place the
cutter or item flat against the edge of the blade of the pro-
tractor. Then move the dial of the protractor until the straight
edge of the dial conforms to the angle on the item. Now the
number of degrees can be read by noting which mark the
indicator mark on the end of the blade lines up with on the
dial.

Shaping and sharpening fly cutters can be done by
the hand held method if the watchmaker has developed the
necessary skill to do this. Otherwise, it can be done with the
aid of a saw table and a square chuck holding device. A fine
India wheel is used for grinding the cutters.

Ready-made saw tables on the market are of the
stationary type that fit in the hand rest. There are two adjust-
ments that can be made: (1) the hand rest can be moved on
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the lathe bed, and (2) the saw table can be raised and lowered
in the hand rest. Another desirable feature that a saw table
should have is for it to be able to be tilted for grindng angles.
Figure 5 shows a saw table that can be tilted to different
angles. As far as is known, this type of saw table is not on the
market, but it could be made up by a machinist. This illus-
tration shows a fly cutter held in a chuck in the chuck holding
device for grinding the relief angle on the fly cutter. The saw
table has been set at a 30 degree angle. The table can also be
set in such a position that a concaved surface can be round on
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a fly cutter for cutting curved tooth ratchet wheels. The con-
caved surface would be gotten on the rounded corner of an
India wheel.

If a tilting saw table is not available, then the same
type of effect can be gotten with a regular saw table by raising
the saw table so the grinding will be done above the center of
the grinding wheel and by grinding on the edge of the wheel
instead of its side.

Figure 6 shows how the saw table and chuck holding
device are used to sharpen a fly cutter by grinding the flat
face of the cutter. For this operation, the saw table should
be in a level position and adjusted to a height so the cutter
will be on center with the grinding wheel.

Another method for sharpening a fly cutter is shown
in Figure 7. In this method, the face of the cutter is hollow
ground on the edge of the grinding wheel. This method makes
the cutter ultra sharp. When grinding on the edge of the wheel,
the edge of the wheel should be flat and square. Also, the saw
table should be adjusted in height so the grinding is done on
center with the wheel.

Next month, the actual making of ratchet wheels
will be discussed.

@ | ugs soldered or repiaced. Staintess steel, gold, silver, filled, plated
® Repair goid coin watches. Springs, new bezels, straightening. g
® Pocket watches. Hinges, springs, straightening. Bezels custom-
made—gold, silver, plated.
® Refitting ladies’ old diamond wrist cases with 17 jewel
or quartz movements.
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WATCH CASE REPAIR — BECKER HECKMAN CO.
16 East Park Street, Mundelein, 1L 60060
Phone (312) 949-0404 21 North St. material
- Since 1906, Professionals in Repairing Cases— Middletown, NY CFI & supply 914-343-4434
10940 company

A Division of Crystal Fitters, Inc.

WATCHMAKERS - JEWELERS - CLOCKMAKERS
Source for all your watch material, watchmaker and jewelry
tools, crystal refills and crystal fitting our speciality.

Bestfit - Vigor Hammel, Riglander & Co.
Full SEIKO Distributor for movement parts, crystals,
watch bracelets, clasps, spring bars, quartz material.
GENUINE MATERIAL - Pulsar, Omega, Longines-Wittnauer,
Bulova, Casio, Timex, etc. CRYSTALS - Genuine, GS, Perfit,
BB, refills and fitting. L & R - timers, cleaning machines,
solutions. Quartz material & movements, Seitz jewels &

rejewelling.
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