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Abstract:

The authors developed the new type hourglass worm gear of plastics involutes helical gear wheel. The theory, the
calculation of the tooth contacts analysis for the prediction of the performance of the gear and the production method
of the steel worm and the plastics wheel are reported. A set of the hourglass worm gears was manufactured. And
the accuracy of the transmission was measured by the measuring machine for the angular transmission error of the
reducer invented by A. Horiuchi and others.

The efficiency was tested by the power absorption type worm gear testing machine, designed and made by the
authors. The efficiency of the hourglass worm gear was compared with the cylindrical worm gear of steel worm and
plastics involutes helical gear wheel whose dimensions was the same of the hourglass worm gear proposed in this
report.

Key words: hourglass worm gear, plastics involutes helical gear wheel, tooth contact analysis, experiment of

efficiency, manufacturing of hourglass worm and wheel



)

) ' S m—
i

b SR o et )

E B e v W

Fig.2 Leonardo’s Sketch of huge Stone Bow
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Fig.1  Leonardo’s Sketch of Hindley Hourglass
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Fig.4

Modifying Hindley Worm cutting
Method by Ishikawa

Fig.5 Modifying Hindley Worm Gear ground by
cone shaped grinder
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1 3D CAD
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Fig. Cutting of Modifying Hindley Worm by
Pinion Cutter with straight lined tool

Fig.8 Model of Involutes Helicoids

Fig.7 Grinding of Modifying Hindley Worm by
the Involutes helical gear grinder, on which
the diamond abrasive grains are attached



Fig.9 Model of Involutes Helicoids for
Explanation by equations
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Fig.10  Model of Involutes Helicoids for
Explanation by equations
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Fig.11  Coordinates emplane the relations of cutting
Hindley worm tooth
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Fig.12 Tooth Contact Analysis of Archimesian
Screw Worm and Involutes Helical
Wheel by 3D/CAD
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, Fig.15  Enveloping of the Section of Worm Tooth
by the Tooth surface of Involutes Helical
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Fig.16 Explanation of the relation between
Involutes Helicoids and the plane paralle

X1
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Fig.17 Explanation of getting the clearance
between the tooth profiles of Worm and
Wheel Tooth Section cut by the plane
parallel to the Worm Axis
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Error Caused by
Currature of Tooth
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Fig.20 Tooth Contact Mark of Worm teeth after
Running test

Fig.19 Explanation of calculating Relative Radius
Curvature between Worm and Wheel

Teeth
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Fig.21 Tooth Contact Mark of Wheel teeth after
R=A2 +L 18A ( ) Running test
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Fig.22 M-MATE calculating the angular
transmission error
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Fig.23 The angular transmission error

Power absorption type worm great testing
machine

——
-

50
10 20 30 40 50 60 70 80

N

Fig.25 Efficiency of cylindrical worm gear and
hourglass gear to the out put torque
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