




























































































TECHNICALLY
WATCHES

ANTIQUE WATCH RESTORATION,
PART CXXXXVII

WORMS AND WORM WHEELS (CONTINUED)
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The worms discussed previously were all single thread
or single lead worms. Worms can be made in one, two, three,
or four lead types. Figure 1 shows all of these types. The
type of worm can be identified by viewing it from its end as
shown in Figure 1. The number of leads can be traced from
their starting point at the end of the worm.

View A shows a single lead worm. This worm must be
used with a worm wheel made specifically for a single lead
WOrTn.

View B shows a double lead worm. When a worm has
two or more leads, the starts of the leads are equally spaced.
Each lead must be indexed, as when cutting a regular-toothed
wheel. Each lead is cut separately. This requires special equip-
ment which will be discussed later. The worm wheel used
with a double lead worm must be made for a double lead
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worm. The teeth of the wheel are made at a greater angle
than the teeth of a worm wheel for a single lead worm.

View C, Figure 1 shows a triple lead worm. The starts of
the three leads are equally spaced. The worm wheel must be
made especially for a three lead worm. The teeth of the wheel
are sloped to match the slope on the worm threads.

View D, Figure 1 shows a four lead worm. The starts of
the leads are equally spaced. The worm wheel used with this
worm must be made to be used with a four lead worm.

The Lead and Pitch of a Worm

Figure 2 shows how the lead and pitch of a worm are
calculated. View A shows the lead of a spiral and how it is
calculated. The right-angle triangle shown in View A is used
to illustrate the spiral lead. Side “a” equals the angle of the
lead. Side “b” of the triangle equals the length of the lead,
and side “c” equals the circumference of the cylinder.

Calculating the Lead of a Worm

To lay out the triangle, we can measure the diameter of a
worm blank to determine its diameter, and multiply this num-
ber times 7t 3.1416 to determine the circumference “c” of the
blank. The length of the lead “b” is determined. Then, the
angle “a” of the lead is determined by drawing a straight line
from the end of line “b” to the tip of line “c” of the triangle.
The triangle should be a scaled drawing. If the drawing is
actual size, when the triangle is wrapped around the worm
blank, it should show up on the blank like on the unshaded
part of the blank in View A, Figure 2.

Rules Used to Calculate the Parts of a Spiral Lead

Rule 1. Divide the circumference of the cylinder or spi-
ral by the number of inches of spiral to one turn of the cylin-
der. The quotient will be the tangent of the angle of the spi-
ral. The tangent of a number can be found in a table of
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natural trigonometric functions. Note: The circumference
equals the diameter times 7 3.1416. g

Example: When circumference = 1.57" and length of
lead = 2.50 and we need to find the tangent of angle:

Tangent of Angle = Circumference + Length of Lead

Tangent of Angle = 1.57" = 6.28 Tangent of Angle

250

Rule 2. Divide the circumference by the tangent of angle
and the quotient will be the lead of the spiral.

Example:

Lead of Spiral = Circumference

Tangent of Angle

1.57 = 250" = Length of Lead

6.25

Rule 3. Multiply the tangent of angle by the lead, and
the product will be the circumference.

Example.

Circumference = Tangent of Angle x Length of Lead

6.28 x .250 = 1.57 = Circumference

e
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When applying these calculations to spiral gears, the angle
is used at the pitch circumference and not at the outer circle.
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Comparing the Pitch and the Lead of Worms
Figure 2, View B shows a single lead worm. The pitch Figure 3.

and lead both cover the same linear distance. That is, the

linear distance along the cylinder that is taken up by the lead
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MARCH SPECIALS

DOUBLE SPRING CALIBRE HAMILTON SET BRIDGES GENERIC Hands To Fit

-645
ngt 5607 ﬁ 980 - 980A - 980B Universal 42 Rolex

982 - 982B Movado 245 ! E g
AXLE SPRING CALIBRE | o o0 5007 1400 Omega 330
620 630 %

635 645 Stems 5026 14/0 Buren 65 Set of 3 Hands
$20.00 each $5.00 each $15.00 each $15.00 each

YOUR SUPPLIER OF SPARE PARTS FOR ALL BRANDS OF
MECHANICAL AND QUARTZ WATCHES, CLOCKS AND ALARMS

CALL TOLL FREE (800) 23-SMITH
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