ENGINEERING INFORMATION
WORMS AND WORM GEARS
Boston standard stock Worms and Worm Gears are used for
the transmission of motion and/or power between non-intersecting shafts at right angles (90°). Worm Gear drives are
considered the smoothest and quietest form of gearing when
properly applied and maintained. They should be considered
for the following requirements:
HIGH RATIO SPEED REDUCTION
LIMITED SPACE
RIGHT ANGLE (NON-INTERSECTING) SHAFTS
GOOD RESISTANCE TO BACK DRIVING
General nomenclature having been applied to Spur and
Helical gear types, may also be applied to Worm Gearing with
the addition of Worm Lead and Lead Angle, Number of
Threads (starts) and Worm Gear Throat diameter.

THRUST LOADS
As is true with Helical and Bevel gearing, Worm gearing, when
operating, produces Thrust loading. The Chart below indicates
the direction of thrust of Worms and Worm Gears when they
are rotated as shown. To absorb this thrust loading, bearings
should be located as indicated.
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Threads of LEFT-HAND lean to the
Left when standing on either end:

EFFICIENCY
The efficiency of a worm gear drive depends on the lead angle
of the worm. The angle decreases with increasing ratio and
worm pitch diameter. For maximum efficiency the ratio should
be kept low.
Due to the sliding action which occurs at the mesh of the
Worm and Gear, the efficiency is dependent on the Lead
Angle and the Coefficient of the contacting surface. A common formula for estimating efficiency of a given Worm Gear
reduction is:
EFFICIENCY = E = Tanγ (1 – f tanγ)
f + tanγ
Threads of RIGHT-HAND lean to the
Right when standing on either end:

where γ = Worm Lead Angle
f = Coefficient of Friction
For a Bronze Worm Gear and hardened Steel Worm, a
Coefficient of Friction in the range of .03/.05 may be assumed
for estimated value only.
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