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Abstract

The design and production system of the conical involute gear has been developed. This sys-

tem is composed of gear cutting method, gear grinding method, over-ball measurement for

control of finishing dimensions, tooth surface measurement, tooth surface analysis, tooth ac-

tion and normal allowable load between two mating gears, and the design of a pair of gears.

As a result, conical involute gears came to be used in a wide range of applications. This

paper presents the research and development for more than 25 years, many applications, and

a new possibility for tomorrow.
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Fig.1 Conical gear
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Fig.2 Rack to generate spur gear, helical gear and conical gear

Table 1 Basic dimensions of spur gear, helical gear and conical gear

Basic Dimensions Spur Gear Helical Gear Conical Gear
m:Normal module of rack m m m
@;:Normal pressure angle of rack Q, Q Q)
¢ :Helix angle of tooth on rack =0 ¢ ¢
¢ :Generating cone angle of rack =0 0=20 )
z:Number of teeth z z F4
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Fig.3 Tooth surface of conical gear
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Fig.6 A pair of conical gears meshing on parallel shafts
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Fig.7 A pair of conical gears meshing on intersecting shafts
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Fig.8 A pair of conical gears meshing on
nonintersecting-nonparallel shafts
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Fig.9 A pair of conical gears meshing on

nonintersecting-nonparallel shafts
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Fig.10 Schematic view of table sliding taper hobbing

Fig.11 Cutting conical gear used for marine

transmissions by table sliding taper hobbing
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Fig.12 Grinding of conical gear with Reishauer-type
gear grinding machine

Fig.13 Measurement of conical gear by CNC gear

measurement machine

goboooooooooocooboooooa
goooooo

5. 3 IZALFYOEEAES KU EHEET
gobooooooooooooboooooa
goboocoNcooooooooooooooa
ooooooooooooomoooooo
ooboooooooooon

5. 4 IOZAHAIWFVYOLELFTEEEE O
0000000000000000000000
0000000000000000000000
00000000000000000140000
0000000000¢,000008S0000
0SS0 00000BIODONONONONDNONONOO
00D,0d,0B0000000000 mOeO¢O
80000

Dp=0mDOa«0¢060z0d, 0B 01 250
00000000001100000000000

Dn=D,+d,
dy/2 D, dy/2
S s
B
So So

i
T

Fig.14 Over-ball measurement of conical gears
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Fig.15 Design and production system of conical gear units

cooboooobooooboooboooo

6. A=HILFVrDEE - BUEV AT L
000000000000000000000
0000000000000150000

7. OAZ=AIFVrDOEALEH
7.1 BEBEND—-RAFT7UIIOEII—F
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Fig.17 Pinion-type cutter and hob
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Fig.18 Taper hobbing of conical gear
used in bulldozer
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Fig.19 Conical miter gear used in gear grinding machine
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Fig.20 Comparison of transmission errors of spiral
miter gears and conical miter gears
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Fig.21 Installation arrangement of engine and
marine transmissions called Marine gear in ship
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Fig.22 Gear train of angle-drive marine transmissions

Fig.23 Conical gears used in marine transmissions
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Fig.25 Model of tooth surface contact
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Fig.26 Tooth surface of Concave conical gear
compared with tooth surface of conical gear

Fig.27 Tooth bearing of Concave conical gear used in

practical marine transmission
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