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UDC 621,838.211-484.,2

JAPANESE INDUSTRIAIL STANDARD g JI18s

Involute Serrations B 1602-1961
(Rea:ffirmed: 1971)

L. Scope
This standard specifies involute serrations, hereinafter referred to as

"serrations'' having the lateral profile of involute curved form and mainly used for
connection between shaft and hole. Provided that, taper serrations are excluded.

2, Symbol and Definition

The meaning of symbols and terms to be used for this standard shall conform to
the following (refer to Fig. 1 and Fig. 2).

a . Pressure angle (subtended angle between its radius and tengent to the
serration at a point of serrated surface) '

Pressure angle on the basic pitch circle

d: Nominal diameter and basic dimension of large diameter (1) are to
be taken.

D: Large diameter (1) of hole

Note (1) The large diameter means, in the case of shaft, the diameter of
the circle which is formed at the tip of serration, while in the
case of hole, the diameter of circle which is formed at the bottom
of serration.

Dy: Small diameter (2) of the hole
4.+ Small diameter (2) of the shaft

Note (2) Small diameter means, in the case of shaft, the diameter of the
circle which is formed at the bottom of serration, while in the
case of hole, the diameter of the circle which is formed at the

tip of serration.

d,: Basic pitch circle diameter

d,: Diameter of the basic circle (3)

Note (3) Basic circle means a base circle from which involute teeth are
formed,

Drr: Involute limit diameter (4) of hole

drir Involﬁte limit diameter (4) of shaft

Reference Standards:

JIS B 0401 - Limits and Fits for Engineering

JIS B 1702 - Accuracy of Spur and Helical Gears
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Note (‘%) Involute limit diameter means the limit diameter which is as

near as possible to the tooth bottom necessary for fitting with
hole and shaft,

hyw ; Height of dedendum of hole serration

by !
byt
by
m
M :
- M

Height of dedendum of shaft serration
Height of dedendum of hole serration
Height of dedendum of shaft serration

Module

Over pin diameter (9) of hole

Over pin diameter (5) of shaft

Note (5) Over pin diameter means, in the case oiJhole, the distance be-~

So o

L !

w, .

tween two pins inserted respectively in two confronting tooth

grooves, while in the case of shaft, the distance between which
each pin has been inserted,

: Roundness at serration bottom of hole

: Roundness at serration bottom of shaft

Tooth thickness (along the length of arc) over the basic pitch circle
Basic pitch (circular pitch on the basic pitch circle) '
Diameter of the pin to be used for measurement of over pin diameter

Width (along the length of arc) of serration grooves on the basic pitch
circle

Shift coefficient
Number of teeth

Ratio of variation on the thickness of serration grooves to that on the
over pin diameters

Ratio of variation between tooth width to that of over pin diameter

Fig, 1, Illustration of Symbols




Flg. 2. Over Pin Diameter Measuring

3. Fundamental Elements of Construction

3.1 Module
be adopted, _ )
0.5 0.75 1.0 1.5 2.0 2.5 (unit in mm)
3.2
3.3 Pressure Angle
3.4
3,5 Amount of Shift

4, Basic Form of Tooth

The basic rack of serration shall be as shown in Fig, 3.

Amount of shift shall be 0.1 m.

Fig. 3. Basic Form of Tooth

Number of Teeth Numbers of teeth shall be from 10 up to 60,

Effective Tooth Height Effective tooth height shall be 0,8 m.
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0.7m~>]
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Shaft
Remarks: Basic pitch circle of serrations shall be tangential to the gear cutting pitch line of the

basic rack.

5, PFundamental Formula

3
B 1602-1961

As the basis of tooth size the following six grades of modules shall

Pressure angle on the basic pitch circle shall be 45°,

The fundamental formula shall be given as follows so as to enable each dimen-

sion to be calculated out.

Nominal diameter:
Basic pitch:  z=mm

Base circle diameter: di=docosa,
Basic pitch circle diameter:

Hole,

do=2z2m
Large diameter:
Small diameter:

Involute limit diameter:

d=(2+0.84+2x)m=(=+1Dm

D=(z+1, )m=d+0.4m
Dy=(2—0.6)m=d—-1.6m

Drr=(+1L.Dm
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Measure of serration addendum: A =(0.4—2) m=0.3m
Measure of serration dedendum: 24a=00.6+2)m=0.7m

Width of serration grooves on
the basic pitch circle: wp=<%+2xtanao)m=(0. 5n+0.2) m

Shaft, Large diameter: d=(x+0.8+20)m=(2+Dm
Small diameter: d=G—Dm=d—2m
Involute limit diameter: drpr=(—0.7m

Height of serration addendum of shaft: m=(0.4+2)m=0.5m

Height of serration dedendum of hole: 4,=(0.6—2)m=0.5m

Tooth thickness (arc) on the basic

pitch circle: sa=<%+2x tan ao)m=(0. 57+40.2)m

Over pin diameter

Hole side: Let « be pressure angle at the centre of pin

inver=inv o+ —2-— y
* " d, de

When z is even, M= de___y
COS di

When Z is odd, M=—% .cosﬂgi_y

COs a;

Coefficient when Z is even is, F=§—‘ML=—"M
W, S ay

Fe dMi _ cosa | c 90°

T dws sin a; z

Coefficient when Z is odd is,

Fig.4

Shaft side: If « be the pressure angle at the centre,

inv ay=iny aort—J—+ Z -

. _
When z is even, M‘“W“"U

3 o
When z is odd, M=— . cos 93 U

COS Qe

Coefficient when z is even, E=%=C9&
S sin a,

1c1 3 ¢ ) 90°
Coefficient when =z is odd, E= ‘g‘s’;’ =05 .

sin a, 2



5
B 1602-1961

Fig. b

6. Nominal Diameter

Relations among module, number of teeth, and the class of nominal diameters
shall be as shown in the Attached Table 1, Further, nominal diameters in thick
letters shall be indicated as those in general use,

7. Alignment and Fitting

7.1 Alignment shall be of tooth face to tooth face fitting.
7.2 Fitting shall be of fixed fitting only.

8. TPart Dimensions and Dimensional Deviation
\

8.1 Dimensions of each part, and its dimensional deviation shall be as shown in
Attached Tables 2 to 7.

8.2 Dimensional Deviations on Large Diameter and Small Diameter

Hole, large diameter lower deviation only, and no provision on upper
deviation.

Dimensional deviations of .small diameter shall be H 10.

Shaft, large diameter upper deviation shall be zero, while lower deviation(G)
shall be — 0,1 x m (mm).

Note (6) In case of rolling, lower deviation may not conform to this
standard.

Small diameter upper deviation only. Lower deviation shall not be
specified,

8.3 Dimensional deviations on Over Pin Diameter Dimensional deviations on
over pin diameters shall be those of actual dimensions multiplied respectively, in
the case of shaft, by the coefficient E, and in the case of hole, by the coefficient F,

The coefficients E and F are shown in the Attached Tables 2 to 7, Provided
that, the case with the measuring pin diameter U=2, 0 m is shown,

8.4 Roundness of Tooth Bottom For making roundness of the tooth bottom, in
the case of hole, broaches are generally used, with 0, 4476 m being as standard
values and in the case of shaft subjected to generating process, approximate circular
are generated by the addendum of the cutting tool shall be alright just as it is.
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9, Straight Line Tooth Form (Hole)

9.1 Hole tooth form shall be principally of involute form, however, when devia-
tion from the straight line is little and it is permissible from the designing point of
view, the straight line tooth may be allowed to facilitate the machining,

In this case, deviation shall preferably be 0, 04 mm or below,

9.2 The straight line, in this case, shall be taken, as the curve-which touches the
involute curve, on the basic pitch circle and the angle of the serrations shall conform
to the Attached Tables 2 to 7.

9.3 Basic dimensions and deviations on large diameters and small diameters of
holes shall be the same as those of involute tooth forms,

9.4 Deviations on over pin diameters shall be such that the factor * is to be
multiplied to deviations of the actual dimension (refer to Reference 1), The factor
F' shall be as shown in the Attached Tables 2 to 7. Provided that, the case of

measuring pin diameter U=2, 0 m is shown here.

10. Designation

The shaft of serration and the hole shall be designated by nominal diameter,
numbers of teeth and module,

Example: Involute serration shaft 37 x 36x 1
Involute serration hole 37x 36x 1

11, Drawing Indication

When details are to be indicated in the part drawings, as far as serrations are
concerned, it is preferable to conform to Fig, 6, When there is no need to show
details such as in the case of assembly drawing, etc., using leader line, the eniry
shall be given conforming to the designation of serration as shown in 10,

Fig, 6

Unit: mm

Involute serration shaft 37 x 36 x 1

Module 1
Pressure angle 45°
Numbers of teeth 36
Basgic pitch circle diameter 36
Over pin diamei;.er 39. 431 : 8 gzg
(Pin diameter 2,000 ¢)
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A
) / 3
3
'!’ .3&g® §
A
Section AA
Unit: mm
Involute serration hole 37 x 36x 1
Module 1
Pressure angle 45°
Numbers of teeth 36
Basic pitch circle diameter 36
. , + 0,092
Over pin diameter 32.926 + 0. 051
(Pin diameter 2. 000 ¢)

b —

[
[
37400

Reference 1, Calculating Method of Fitting

1,1 Deviations in fitting expressed in effective dimension shall conform to the
following:

Width of tooth groove on the basic pitch circle of the hole H 10
Thickness of tooth on the basic pitch circle of the shaft j 10

Provided that, the effective dimension means, when processing errors (error
on tooth forms, error on division, error on parallelism) are to be considered, the
effective dimensions which affect the fitting. ‘ ) ]

Here, j 10 shall be dimensional deviations in ISA fitting system, -(refe? to:
Reference Table 1),



8
B 1602-1961

1.2 Deviation in fitting expressed in actual dimension shall be specified larger
of smaller than effective dimension, by the amount of allowable error, both for hole
and shaft respectively. (refer to Reference Fig, 1),

Measuring of over pin diameter by means of pins, shall be performed by actual
dimension and shown in the Attached Tables 2 to 7,

Upper deviation on the actual dimension of the width w, of the tooth
groove on the pitch circle of hole =

Upper deviation on w, H 10 (effective deviation) + ¢ (allowable error)

Lower deviation on the actual dimension of the width w. of the
tooth groove on the basic pitch circle of hole =

Liower deviation on w, H 10 (effective deviation) (=0) + ¢ (allowable
error)

Upper deviation on the over pin diameter M =

F x (Upper deviation on the actual dimension of W )
Lower deviation on the over pin diameter M =

F x (Lower deviation on the actual dimension of w, )

Upper deviation on the actual dimension of tooth thickness s on
the basic pitch circle of shaft =

Upper deviation on s j 10 {effective deviation) — ¢ (allowable error)

Lower deviation on actual dimension of tooth thickness s on the
basic pitch circle of shaft =

_ Lower deviation of sj 10 (effective deviation) — ¢ (allowable error)
Upper deviation on the over pin diameter M, of shaft =
E x (Upper deviation on actual dimension of s )
Lower deviation on the over pin diameter M, of shaft =

E x (Lower deviation on actual dimension of s )

1.3 Allowable errors shall be as shown per each module of serration in the
Reference Table 1.

This is, two times as large as positive value of tooth form error of Grade 4
tooth in JIS B 1702-Accuracy of Spur and Helical Gears, accumulative pitch error,
and error in the direction of tooth grooves within the length of gear engagement, the
above three kinds of errors are to be summed up and 60 % of that sum shall be spec-
ified, however, when the processing condition is favourable, smaller values than
60 % and when the condition of processing is bad, values larger than 60 % may be
used,

The length of engagement in the Reference Table 1 is calculated as half the
diameter of basic pitch circle,

1.4 1In this standard, fitting is limited to fixed fitting only. That is, when the
dimension of fitting is effective dimension, deviation on tooth thickness upon the
bagic pitch circle being made to be j 10, but, if other fittings are to be required, it

may be performed as follows:



9
B 1602-1961

Effective dimension;

Upper deviation of tooth groove width w, on the basic pitch circle of hole =

Upper deviation on w. H 10

Lower deviation of tooth groove width w. on the basic pitch circle of hole

H

Lower deviation on w, H 10 (=0)
Upper deviation of tooth thickness s on the basic pitch circle of shaft = —
Lower deviation of tooth thickness s on the basic pitch circle of shaft =

— ¢ — (basic tolerance of Grade 10 of s )

(Here, ¢ shall be the minimum value of clearance necessary for the working
realm, )

Actual dimension;

To the tolerance on the effective dimension, taking into congideration of
processing errors and adjusting with allowable errors shown in Reference Table
1, deviation on the actual dimension shall be made (Refer to Reference Fig, 2),

Upper deviation of tooth groove width w. on the basic pitch circle of hole =

Upper deviation of w, H 10 (effective deviation) + ¢ (allowance error)

Lower deviation of tooth groove width w, on the basic pitch circle of hole =

Lower deviation of w, H 10 (effective deviation) (=0) + ¢ (allowable
error)

Upper deviation of tooth thickness s on the basic pitch circle =
— ¢ (effective deviation) — ¢ (allowable errors)

Lower deviation of tooth thickness S, on the basic pitch circle =

{— ¢ — (basic tolerance of Grade 10 of &)} (effective deviation) —
¢ (allowable errors)

Upper deviation of over pin diameter M; of hole =
F x (upper deviation of actual dimension of w. )
Lower deviation of over pin diameter M: of hole =

F x (lower deviation of actual dimension of w. )

Upper deviation of over pin diameter M. of shaft =

E x (upper deviation of actual dimension of w.)

Lower deviation of over pin diameter M. of shaft =

E x (lower deviation of actual dimension of w, )
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Reference Fig, 1. Diagram of Fitting

Hole, width of
tooth groove

HIi0

Hole, width of
tooth groove

R0

Reference Fig. 2

}
Grade 10

|
|

I
Grade 10 /7] : Effective dimension
g‘t(‘)ggzlit}tv idth ™7 Actual dimension
e * Allowable error
o Jjlo
/ Nominal dimension
©
Grade 10
¥

¢ Effective dimension
[ : Actual dimension
e : Allowable error

Tooth Width : o
of Shaft c Required minimum clearance
¥ Nominal dimension
(8]
}
Grade 10
" ®
Grade 10

A
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Reference Table 1, Allowable Error

Unit: # =0.001 mm

Module 7 i i
Number 0.5 l 0.75 | 1.0 1.5 2.0 2.5
of tooth # H
Cumulative Pitch Error
10 38 | 43 43 50 55 55
T~ 38 43 43 50 55 60
13 ~ 16 i1 43 48 50 60 60
17 ~ 20 41 48 48 55 60 60
21 ~ 24 41 48 48 55 60 65
2 46 48 48 55 60 65
26 ~ 33 46 48 55 55 65 65
34 ~ 40 46 55 55 65 65 65
41 ~ 50 6 55 55 65 65 75
51 ~ 60 50 55 60 65 75 75
Tooth Form Error
Tooth form error 10 11 11 13 15 15
Error in Tooth Groove Direction
Length of engage(rgfh';; 1.5~3 3~6 6~12 12~25 25 ~ 50 50 ~ 100
Frord
o ootk 13 13 14 15 17 22
le ™
Numbor—odule 0.5 0.75 1.0 1.5 2.0 2.5
of tooth#
Allowable Error
10 37 40 40 46 50 50
11 ~ 12 37 40 40 46 50 54
13 ~ 16 38 40 44 46 54 54
17 ~ 20 38 44 44 50 54 54
9] ~ 24 38 44 44 50 54 58
25 42 44 44 50 54 58
26 ~ 33 42 4 49 50 58 58
34 ~ 40 42 49 49 57 58 58
41 ~ 48 42 49 49 57 58 67
49 ~ 30 43 49 49 57 58 67
51 ~ 59 45 19 53 57 67 67 -
60 45 49 53 57 67 67
Deviation on Tooth Thickness
T 10 T 10 T 40 T 40 18 R4
H 10 0 0 0 o | 0 S
j 10 + 20 + 90 + 20 £20 | + 24 4+ 24
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Reference 2, Formulae on Straight Line Tooth Form (hole)

2.1 Calculation of Deviation on the Involute Curve of Straight Line Tooth Form
(hole) As shown in this standard, hole tooth form is principally of involute curve,
but when amount of deviation is so little that it is permissible from the designing
point of view, so as to facilitate machining, the straight line tooth may be used and
the deviation shall be generally made within 0, 04 mm. The deviation is generally
variable by the number of tooth and its relation is shown in the following formula,

the behavior of variation being shown in Reference Figs, 3 to 4,

_®cosa, (siny+l [ eFD?E .
4 2 { cos 7 Zcosta, L }cos T
=i‘—:°25—a"— (1+sin ¥ —cos y—7 cos 1.

where, T=———-l';‘/i"/2= GADE 1

£ 22 cos®a,
Reference Fig, 3

Deviation of straight line tooth form from the involute
curve in the case of m = 1,0

0.07

0.06

0.05

0.04
Acosy
0.03
0.02
0.0{
Z

6050 40 30 : 20 14: 12 10

0 i L1t L 1 I I 1 |

0 0.025 0.05 0075 010
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Reference Fig. 4. Deviation of Straight Line Tooth
Form from the Involute Curve
11}
%nvolu;g tooth l /
orm sicge
20 L <<
//Q' 0&6‘
1.5 ﬂ$§} . €§§C?9k’< . —
Qeﬁ/ e Q oS |
/ el
— Straight Line Tooth Form Side
——"’—’—
0.5 —
N NN
0 .
10 20 20 40 50 602

Remarks: The shaded range by oblique hatches shows that of use for

the straight lined tooth form,

2.2 Angle of Straight Line Tooth Groove (Refer to Reference Table 2)

Angle of straight line tooth groove

zZ

0=90°— ( 202. 918311

y

Reference Table 2. Angle of Straight Line Tooth Groove (hole)

Unit: degree

x o | = o | = 0 z 0 = 0
10 69.7 l 20 79.8 30 83.2 40 84.9 50 85.9
11 71.6 21 80.3 31 83.5 41 85.1 51 86.0
12 73.1 22 80.8 32 83.7 42 85.2 52 86.1
13 744 23 81.2 _33 83.9 43 85.3 53 86.2
14 75.5 24 81.5 34 84.0 44 85.4 54 86.2
15 76.5 25 81.9 35 84.2 45 85.5 55 86.3
16 71.3 26 82.2 36 84.4 46 85.6 56 86.4
17 78.1 27 82.5 37 84.5 47 85.7 57 86.4 *
18 78.7 28 82.8 38 84.7 48 85.8 58 86.5
19 79.3 29 83.0 39 84.8 49 85.9 59 86.6
{ 60 86.6

2.3 Calculation of Over Pin Diameter in the Case of Straight Line Tooth Form

(hole)

Over pin diameter

when » is even,

when z is odd,

M=

d, sin a‘;—U -U

siny-

*COS

M= dosina—~U 90°
a [ z

sin—&-

2

U
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When the width of tooth groove on the basic pitch circle subject to little vari-

ation, let the rate of variation of over pin diameter be #,

when z is even, F'=—-‘3‘is%’—
’ sin—2—-

]
when z is odd, F="3% . s 92
sinT

Reference 3. The Shape and Size of the Tool

Generally speaking, processing of the hole and the shaft shall be

performed by

means of a broach and a hob respectively and the standard tooth form (when m=1)

of the tool in that case shall be shown in the Reference Fig, 5.

Reference Fig, 5

m = 1 broach tooth form

4476R

m = 1 hob tooth form

000
~0.500

:
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Attached Table 3. Part Dimension B 1602-1961
Modute mwg,75 Bastepitch f=2.3562 mm ggg*mhg&mm:.-l 38097 mm ﬁfé‘éfn oty =075 mm Helbtol o h=0.875mm §;§g{n,5§r-g;&e,,=o,3asymm
Peswoungle 1m150 oo oty . @=LI2007 mm BBl 0,225 mm O () Anim0.525 mum Jouneing pin U150 nm
siemt THole (involuts (oo form) Hole (Strakht e ooth form) Sant S
Nocof [Nomk [ Bede TBase i %gﬂ Sall &, Ds |'"V°f“‘= Ovecpda ] Eﬁh‘;{mfxpmﬂ?m o D2 | s T Tomomdn o] | Nosf
s | @ |5%.(74 | olx W“*l it 5| Rotevenes nnﬂ.ﬁi o _tfrjﬂ":“* renson] fon | 0% Z.i’:f«J“&’.:%&ﬁl.i.’f;‘* .
11 2 3 [y 8 1 9 i W T AN T T U T ¢ , 15 29
10 | 8230] 7.500] 5.303] 8.550 1.0;0 8,325 5.150 RO LI 69.1 | 5.155 ] o | L2W3| B.550] S us | 6.750] 6.975 | 10.08 ] =254 | 0. 10
| 9.000) 8.250| 5.233| 9.30] 7.800f *5%° | 9,075 | sean [ 35 11.13s9| 706 | 5.897 | 3208 [ 11912] 9.000] 84 | 7.500] 7.725 |10.693 | 3 1
12| 9.750 | 9.000) 6.36+|10.050 ) 8.550 | T3°° | 9.525 | .62 | 1rE3 I Liza| 3.1 | .68 [ IS0R i L.1ers| 9750 | Jory | 8.250| 8.478 [ 11541 ) 12
13 | 10.500 | 9.750| 6.894 | 10,800 | 9,800 [ 3™ | 10.675 | 7.3511 from j0.00691 744 | 7,338 | T2 i1.2611 [ 10500 | G | 9.000] 9,225 112216 | o 13
14 | 11.250 ) 10.500 | 7.425 | 11,850 | 10,030 } 3% | 10395 | a.xro VIR i naear | 785 | s.ae7 | 3SR D rastof1noso| S | 9750 9.915 f1a.ea7| - 1
15 | 12,000 | 11.250 | 7.955 | 12.300 | 10,800 | *39° | 12.075 | 6.866 | 1257 : L.cga3! 765 | s.8713 8 11,1363 § 12,000} Jom | 10,5001 10725 113,732 | = 15
16 | 12,750 | 12.000| 8,485 13.050 | 11,550} * 12.825 | 0.676 | Thow j1.0866 | 77.3 | 9.682 | 388 [ L1319} 12,750 o T 1280} 10475 | M.852] oo 16
17 [13.500 | 12,750 | 9.016 | 13,800 | 12,300 | *3% | 13.575 | 10877 [ ET0 (10756 781 | 10.333 | 1034 nnsela.se0 | I, T12.mel 12.208 15 ms| o 1
W[ 14.250] 13,500 | 9.546 | 14.550 ] 13,050 | * 14.925 | 11,080 | 2R [Lor3| 787 [ 1186 :,&ﬁ,_ L1149} 14,250 | 0 o5 [12.750) 12,975 | 16.656 | = 18
15| 15.600 | 14,250 | 10.076 | 15.300 | 13,600 | *3™ | 15,075 | 11,885 | thos | 10853 | 79.3 | 11892 | 39903 | L1034 | 15.000 | 005 | 13.500 | 13.725 !16.785 | ot 19
20 | 15.750 | 15.000 | 10.607 ] 16.050 | 14.550 | T3° | 15,625 | 12,683 | 10y VL.OGSL| 179.8 | 12.680 | 9.0 { 11017 115,750 | Sorp | 14.250 | 14.475 | 17559 | = 20
21| 16,500 | 15,750 | 11,137 | 16,800 | 15,300 | “5°0 | 16.575 | 13.492 | 3.0 [ L0534 80.3 | 13.398 ) 3ous j 1.0932 | 16,500 | O prs | 15.000] 15.225 118263 = t
22 17,250 116,500 | 11667 | 17.550 | 16.050 | *} 17,325 | 14,185 [ 5008 11,0580 | 80.8 | 14.191 | £3:5% | 1.0913 | 17.250 | 3 o5 | 15.750 | 15,975 | 19.062 [ =3 22
23 |18.000 | 17.250 | 12.198 | 18.300 | 16.800 | *T%0 | 18,075 | 14898 | T30 PLos25 | sn2 | .903 [ 30T fLoess| 18000 | o 116.500 | 16.725 |19.770 [ 2 2
24 |18.750 | 18.000 | 12.728 | 19.050 | 17.550 | *9° | 18,825 | 15.687 | ja.cs j1.0522| 815 [15.69 | 208 | nomms [ 18750 | G5 | 17250 | 17475 20,564 | = 24
25 119.500 | 18.750 | 13.258 | 19.800 | 14.300 | 19.575 | 16,403 | 1500 [ 1.0377 | 819 {16.408 | foo% {1.0769 1 19.50 | S [18.0001 18.225 | 21276 ] -3, 25
26 | 20.250 | 19,500 | 13.789 | 20.550 | 19.030 | 90 | 20.325 | 17.189 | 1oeg | L.OI5 | 82.2 | A7.194] iggm ! L0757 | 20.950 | Gors | 18.750 | 18,975 |[22.066 | -0 2%
21 |21.000 120,250 | 14,319 | 21300 { 19,800 { *3%" | av015 [yr.o07 | 33SE |Lodar | e25 | aroon2| 3500 iroresfat000f 3o | 19.500 | 19.725 [2278L] 27
28 [ 21,750 | 21.000 | 15,849 | 22.650 | 20,550 | Y9050 | 21,825 | 18,690 | IhS8 [ 1.0436 | 82.8 | 18.695 | 190 | 1.0697 | 21,750 3 o | 20.250 [ 20.475 | 23.568 [ % )
29 | 22,500 | 21.750 | 15,360 | 22.800 | 21,360 | *3O* | 22,575 {19,410} 3527 |1og03 | sa0 Jio.4ls l}."} 16655 | 22,500 ] Som 120000} 21,225 |24.285) 2 i)
30 |23.250 [ 22,500 | 15.910 | 23.550 | 22.050 { *3™ | 23.325 [ 20192 f 1337 11.003 ] 83.2 [20.198 1 30-0% V10647 | 23.250 | Jors [ 21750 | 20975 | 25.069 ) )
31 | 20,000 [ 23.250 [ 16,430 | 2,200 | 22,800 | *3° | 723,005 §20.913 [ 2500 11.0975] 83.5 120,918 | 1350 11,0632 | 24,000 ) - 122.500 1 22725 |25.789 | = a1
32 | 20,750 | 24.000 [ 16.971 | 25.050 | 23.650 | 5% | 20035 |21.698 | 1500 (10074 | 83.7 | 21,697 | 357 10603 [ 20750 | 3 123,250 | 23,475 | 26,671 | .35 Jo.0e07| %2
33 | 25.500 | 24.750 | 17.501 | 25.600 | 26.300 | *30 | 25.675 | 22.416 | 1305 [ 1.0350 | 83.9 | 22.420 [ 100 [ 10571 ] 25.500 | 2o {26.600 | 26,223 &3 109606 33
3| 26,250 | 25.500 | 18,031 | 26.500 | 25.050 | T3 | 26.325 | 23.193 | 1507 11,0049 ] 840 | 23.108 1 Foeey § 1.0564 [ 26.250 1 Jors [ 24750 24975 [2m.ora| 3SR ot | B
35| 27.000 | 26,230 | 18.562 | 27,500 | 25,800 | TR | 27,075 | 23.918 | 10 11,0328 | 64,2 | 23.923 | 1oeh } 10536 | 20.000 1 3o | 25.500 ¢ 25.125 | 28.795 | oy [0.0626 | %
36 | 27.750 | 27.000 | 19.092 | 26.050 | 26,650 | T30 | 27.825 | 28,694 | Thoms [ 1.0328 | 844 | 24.699] 10 | 1.0331 | 27150 | Qers 1 26,230 26.475 J20.513] P8 Tossss| 36
31 | 28.500 | 22,750 | 19.622 | 28.800 | 27.300 | ¥3% | 28,575 [25.420 [ 3357 | Loaoo| 845 [o25.4251 ILT) ) 1.0506 | 28.500 | 4 | 22.000) 20.205 | 30.208 | 35 {0.96d5] a7
38 | 29.250 | 2,500 | 20.153 | 29.550 | 20.050 | Y9 | 29.325 |26.195 | iy | 10309 | 84,7 | 26.199 | $5:53 | 1.0501 | 29.280 | 8o | 20750 | 20975 | 3Lora | 03 V00661 38
739 | 30.000 | 29.250 | 20,683 | 30.300 | 28,800 | T00% | 20.075 126,922 | 1ooR {10292 | 4.8 | 26926 10l P 1.0478 | 30.600 ) Sen | 28500 | 28.735 ;31800 | %22 |0.%661) 59
40 | 30.750 | 30.000 | 21,213 31,050 | 29.550 § *3° | 30825 27.6%6 | 1002 110202) ey 27700 f SoSH I Loa7a{ 30.550 1 Do L2020t 20475 D32.85151 B3 looere | 10
A1 {31500 | 80,750 | 21745 | 91,800 | 30,300 | *3'™ | 31,578 | 28,423 | 3000 | L0276 | 83,1 | 28.428 | 1000 | 1045 | 31500 | 975 | 30.000 | 30.225 | 93.302 | o3 10.9676 | 41
42| 32.250 | 31,500 | 22.274 | 32.530 | 31,050 | Y9 | 32.395 | 29.196 | I5% | 10276 | 5.2 | 29.200 | 1055 | Le4s0 | 92.250 ] Sors | 30750 [ 30,975 | 30076 | 3EF {o.m | a2
4 | 35.000 | 32.350 | 22.804 | 33.300 31600 | *3™ | 32.075 | 20.925 | 1oy | 10262 | 85.3 | 29.929 1 1000 [ Lows | 33.000] s [3L500) 31725 ;348 T To.ew | 43
44| 39,750 | 33,000 | 23.335 | 34.050 | 32.550 | "9 | 33,825 | 90.697 | Suceh : 1.0263 | 85.4 | 30.760 | T3.on | 1.0428 | 33.750 1 Qo | 32,2501 32475 | 35.676: ~505 | 0.6703
45 | 34,500 1 33,750 | 22.865 | 31,800 1 33,900 | T | 30,575 | 3n.4%7 | 1o 1,050 | 855 | AL} 1508 | L0412 | 54,500 ¢ Oom | 33.000 & loves| 45
36 | 35.250 | 39,500 | 20,805 | 35.550 | 39030 | T30 | 35.225 | 62197 | 1900 11,0230 ] 85.6 | 32,201} 19 | 1.0408 | 35.290 | 9gr | 33.750 | 33.975 | 37.077 | 85 [o.oms | 46
47| 26,500 | 35,250 | 24.526 | 36.500 | 35.800 | 100 | 36.075 ] 42,928 | 108 11.6239] 85.7 | 90,952 | S0chs | 1.0393 | 36.000 | 9 ors | 34.500 | 38.725 |ar.607 | 2352 [o.oms| 47
18 | 36,750 | 36.000 | 25,456 | 37.030 | 25,350 | 700 | 35.825 | 33.698 | ro-%) | 1.0239 | 83.8 | 30,701 | 1000 1 1.03%0 | 86750 | o | 35.230) 35475 [s.578 | 2 logms| 48
19 | 37.500 ) 36,750 | 25.586 | 37,900 | 26,300 | Yo | 7,675 | 24.429 [ 100 | 1.0228| 85.9 | 34.433 | 1008 11,0377 | 30500 | Somy | 36.000] 36.225 139.309 | 308 Toonas| o9
50 1) 38,250 | 37.500 | 26,517 | 33.550 | 37.0%0 | T30 | 38.325 | 95,198 | 1g0h 11,0299 | 85,9 |35.201 1 007 | 1,0074 | 98.250 1 Qor ) 36.7501 36,975 [40.078 | 322 lo.oms [ 50
S1 | 39.000 | 28,250 | 27,047 | 39.300 | 37,500 | Y9 | 39.975 ] 45.930 | fo) | 1.0219 | 86.0 | 35,634 ] 1oo7 1 1.G361 | 39.000 ] _ogrs | 37,500
52 |39.750 | 39.000 | 27.577 | 40.050 § 38.550 | T3 | a9.8e5 |a6.ev8 ] 320 |102a19] 861 [36.701 | 1O | 1.0259 [ 39.750 | 3o | 38.250
53 | 40.500]39.750 | 28.107 | 40.800 | 39.300 | T§ ™™ | 40.575 |ar.aan| 18 [neaw] ez Jansas [ IS8 110347 | 90,500 | Jo | 30.000 0047
51 [ 41,250 ] 40.500 | 28.639 | 41550 [ 40,050 | 1o ™0 | 41325 | 8.158 | 154 [ 1.0210| 66.2 | 38.202 | IS5 [ 1.0345 [ 4L230 | §om | 0750 55
55 |42, 41,250 | 29,168 | 42,300 | 40.800 | *31° | 42,075 [4s.932 | 13 |ozez| 863 & o + 90500 | 40.725 [43.812] 508 [o.6753| {5
56 | 42,330 ] 42,000 | 29.693 | 43.030 | 41,550 ) *3'¥ | 42.825 | 39.699 | 33T Jro202] 844 Jem | 4230 | 41478 [ 44,500 | J05 j0.9761 | 86
57 | 43,600 § 42.750 | 30.229 | 43.800 [ 42.300 | *3® | 43575 |40.433 | 1550 T1.0195] 854 ors 1 42.000) 42.225 145,313} 083 o976 ] s7
58| 44.250 | 43.500 | 20,759 | 44,550 | 93,050 | T§™™ | a5 |an o[ 3% o5 | 6.5 S 12750 42,975 7
59 | 45.000 | 44,230 | 31,289 | 45.300 | 43.800 | *310 1 45,075 | 40934 | 35 (10188 | 6.6 ors | 43
60 J45.750 ] 45.000 | 31,620 | 46,050 [ 43.550 | 20 45,825 [42.699 [ 32T 110188 ] 866 O 48250 [ 44 415
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B 1602-1961 Attached Table 4. Part Dimension ) :
Module m=1.0 DHSCPHER 3. 1416 mm' QU NE N 1 70796 mm  BEEMEL L =050 mm JCNGSL ) 0500 mum ROUdeialiNe 0 1476 mm
Pressure argle =457 T =l 70 HeBhol =030 mm SRR 1 1=0.700 mm Measuing pin U=2.3g‘€:mm
T T Tl T Tors Tooth fommn) Tioie (ST b oo T T W
o T Thamt | muse [awe ciel E0 | Smandie |0t | Ovapindin ] s fompnda ] | Lugda g oo Tl Jows pindi 4] No,of
B RS A Pl e e g (= ol IR e ol K A e g .
1 2 3 3 [ 7 8 9 10 1T 2113 1P 15 6 I 3 [ 19 |20 | a1
T0 | 10000 1 10,000 7,071 | 1,400 | 9.400 | 760 | 1L100 | 6.866§ 1000 {L172L]| 69.7 | G.813 1008 112373 | 1LOGD | Gy | 90.000] 9.300 | 13.317 , 008 | 0.90%6 | 10
T | 12,000 11000 | 7.778 | 12.400 | 10,400 | *00® | 18,100 | 2,775 | 1880 | 11359 7.6 | 7783 | 1208 111972 | 12.000.] 100 | 10.000 | 10,300 | 14.257 | -0 |0.8955 | 11
12 [ 15.000 | 12.000 | 8,485 | 13.400 | 11.400 | T3P | 13,100 | 6.883 | T5:00 1203 | 731 | seon | 303 113875 | 13.000 | 3. | 12,000} 11300 | 15388 § 308 loon2| 12
11500 | 13,600 | 9.192 | 10,400 [ 12,460 | *0°° | 14.100 | 0.802 | 2003 [ 1.1069] 74.4 | 5.811 ) 190 | 11611 | 14,000 | 0y | 12.000 | 12.300 | 16,267 | choms |0.9123| 13
16 | 15.000 [ 14,000 | 9.899 | 15.400 | 13.400 [ T9%® | 15.100 {10.893 | 15:35 | 1.1057] 5.5 | 10,902 3387 11,1549 [ 15.000 | 3 100 | 13.000 | 13.300 {17.396 %a3 Jo.om| H
15} 16.000 | 15.000 | 10.607 | 16,400 | 34.400 | T5°~ | 16.100 | 11,821 | Joom | 1.0883 | 76.5 | 11.830 | 3.5 [ 1.1363 | 16,000 | 100 } 14000 24300 118.310 | 553 To.oo20| 15
36 | 37,000 16.000 | 11,314 | 17,400 | 15.400 | 9o | 17,160 | 12.901 | 3950 { 10886 | 77.8 | 12.910] 1005 | 11319 | 17,000 | S.1o0 | 15.000] 15.300 | 15.403 ] 550 1 0.93% | 16
17 | 18.000 | 17.000 | 12,021 | 18.400 | 16.400 [ *3%7 | 18,200 113,836 | 3350 [Lors4 | 8.1 {1a.mae | 103 11180 ] 18.000 | 3 100 | 26.000 | 16.300 J20.327 | Z3ER jo.omm8| 17
18| 19.000 | 16,000 | 12,725 | 19.400 | 17.480 | *3%° | 10000 | 14,906 | 3250 | nomaal 7187 14005 | IR0 111049 [10.000 | D1 [ 17000} 17,300 | 21408 | hi3 0.9%7] 18
19 [ 20,000 | 19,000 | 13.435 | 20.460 | 18400 | o> | 20.100 | 15,847 | S0 | 10658 | 70.8 | 15.856 | T9os | 1303 | 20.000 | 9400 LIAO00F 18.300 |80 ] 052 (0.1 19
20 [ 21,000 | 20,000 | 14.142 | 21.400 | 19,400 | T30 | 21,100 | 16,910 ) 1900 | 10651 | 79.8 | 16,919 | 1000 | 11017 | 21090 | 3100 ) 19.000 T 19,300 123.412| %54 fo.917] 20
21 ) 22.000 | 21,000 | 14.849 | 22.400 | 20.400 | *000 | 22,100 | 17.85 | 25on | 10584 | 80.3 | 17.86% | 1000 | 1.0932 | 22.000 | 3 00 {20000 ] 20.800 | 24,351 coid | 0.914 | 21
22 | 23.000 | 22.000 | 15.556 | 23,400 | 2L.400 | 3% | 25.200 |18.93 ) 1035 | 10ss0 | 80.8 18920 | 3300 11,0913 {23,000 | 100 [ 20000 20,300 J2s. 61 3EE Jo.ousl| 22
23 | 24.000 | 23,000 | 16,263 | 24.400 | 22,400 | 70 | 24.100 119864 ] 13558 |10s5) 82 [1o.era | IREl [ Lossa{2sob0f Qi 122000 2250 26300 | 38 Jomse| 2
24 | 25,000 | 24.000 | 16,971 | 25.400 | 23.400 | ¥ 25300 |20.916 | 31008 | nos22| ens 20024 330 | 10828 25,000 | B0 §23.000) 23.500 [20.400 | 353 Joouse | u
25 | 26.000 | 25.000 | 17,678 § 26,400 | 24,300 | 5% | 26.100 |21.670 | 005 [L.o477] 819 2181 | 3300 | vor69 [ 26000 | F 1 F2s 000 20300 Foraes | TSE Tooine| 25
26 | 27,000 | 25,000 | 18.385 | 27.400 | 25.400 | "800 | 27100 | 22.919 | 138 | 1.0475 | 822 | 22,96 | 1325 | 1.0757 1 21.000 | G 10p | 25.000 | 95.390 | 20.421] 0 | 0.95%0 | 26
27 | 28.000 | 27.000 | 19,029 | 28.400 | 26.400 | *3%' | 28.100 | 23.876 | I35 | . 0437 ) 62.5 | 23.883 | 3352 | 1Loo8 | 28.000 | 500 ] 26.000] 26.3%0 20.375 | 555 Jo.os29| o
2 | 29,000 | 25.000 | 19,795 | 29.400 | 27.400 | ¥5% | 20100 [24.920 | 33T | L0436 | w28 (200w | 35 1067 [ .00 | 81, | 27,000 | 27,300 | 31424} Z335 |95 | 28
29 | 30,000 | 29,000 | 20.506 | 20.400 {28,400 | *2°% [30.100 | 23,890 | 3307 | 10403 ] e3.0 [o5.807 | 1205 | 1.0655 [ 30.000 | 8100 | 28.000 | 23.300 [ 22,330 5% |o.os58]
30 | 1,600 | 30,000 | 21.213 | 31460 [ 29.400 | *3% | 31,100 [26.922 | 3300 [ 10403 832 [26.920 | IREX | 1.0647 | 31000 | 3 1o | 29.000 | 20300 | 33.426 | 2365 0.9384 | %0
31 | 32000 | 31,000 ] 21,920 | 32.400 | 30.400 | “0- | 20100 | 27.88% | 1300 [ 1,0375] 83.5 | 27.690 | 1005 | 10633 | 32.000 | 0100 | 30.000 | 30.300 | 34,585 ] T §0.9583 | a1
32 | 33,000 | 32.000 | 22.627 | 33.400 [ 31.400 [ o™ | 33,100 |28.923 [ 5E T roon4| 8.7 28530 | 3550 10603} 33000 | Dy | 31000 3130 | 354230 003 Jo.oeo7| 22
35 ] 34.000 | 53.000 | 23.935 | 34,400 [ 32.400 | T30 [ 3400 |29.888 | 1027 [1.0350| 83.9 [29.69% | 320 | 10571 | 34.000 | Oy [32.0001 32,300 [36.339 | 355 [0.9606| 33
2% | 85.000 | 34.000 | 24.042 | 35,400 [ 33.400 | *37° | 3s.100 [30.9251 3000 [n0m9] 840 [320.900 | 305 11,0564 [ 35.000 | §.100 [ 33.000] 33.300 [37.420 [ RS lo.r] M
35 | 56.000 | 35:000 | 20,749 | 36.400 | 34400 Y5 | 35,100 |38l 12 inosee| es2 [3nmer {00 |n.0sa6 las.000] Qi 20000 34.300 jas.393) 2008 |0.0626| 85
36 [ 37.000 | 36,000 | 25.455 | 37.400 | 35.400 ] T0 0 | 37.100 | 92.926 | 1007 | 1.0328 | @4.4 | azo3l Sl {10531 ] 37,000 ] D100 | 35.0001 35300 |59.431 [ 2385 [o.96d5| %
$7 | 38,000 | §7.000 | 26.163 | 38.400 | 86.400 | *97° | 38,100 | 33898 | 1097 [ 1.0309| 845 | 33.899 | 102 | 1.0506 | 38,000 9. 1m | 36.000 | 34.500 | 40.397 | co.5 | 0.9615| 87
38 | 39.000 | 38.000 | 26,870 | 39.400 [ 37400 } ¥ | a0 100 | 34927 | IR | 10309 | 8n7 | asonz | ITOT [1.0501 [30.000 | § 10 | 37.000 | 37.300 | 41432 S 00661 | 38
39 | 40.000 | 39,000 | 27.577 | 40.400 | 38,400 | *3™° | 40.100 | 35.896 | 322 [ 1.0292] 4.8 |52 | 305K 110478 | 40,000 | 5o [38.000] 38300 |a2.400 | Z3E5 |0.066L) 89
W | 41,000 | 40000 § 28,284 | 41400 | 39.400 | *1 | 41100 | 36.927 | 1002 | 10292 | 859 | 36,533 | 1000 | 10474 | 4L0D0 | 910 | 30.000 | 39.300 | 43.833 | S0 | 0.9676| 40
A1 | 42,000 | 41,000 | 25.991 | 42.400 ] 40.400 | Y9 | 42,100 | 57,899 | 1900 [ 1.0216| 651 | 37.00k | To5 | 1,0454 | 42.000 | O 1 | 40.000 | 40.500 | 44.403 | 35 [0.5676 | 41
42 | 43.000 | 42.000 | 29.698 | 43.400 | 41,400 | *37 43.100 | 38.928 | 133} 1020 85.2 13898 | BB T Lowso |00 3, [01.000] 41300 Jus.ads] 208 loem| @2
13 | 44.000 | 43.000 | 30,406 | 44.400 [ 42.400 | T3 | 44100 | 39.501 | 3520 [ o2z | w53 | 30.906 | 1587 [ 1.oda2 | 4000 | B0 [42.000| 42.300 | 46.405 | O |0 | 33
W | 45.000 | 44,000 | 31,113 | 45.400 | 43.400 | Y37 [ 25100 | 40.920 [ 33 V102631 85.4 | 40.9% | 3005 1,028 | 15,000 | Do | 43.000 | 43.300 | 47.435 | -3 [0 03| w4
45 | 46.000 | 45.000 [ 31820 | 46.400 [45.400 { T2 | s6.100 | 41902 | F00 Tl ozs0| 655 [ 4n.00r | 305 D n0412 | 46.000 | D ye | 40000 | 44.3%0 [4€.407| 5% [o.0m03| s
36 | 47.000 | 46,000 | 32,527 | 47.400 | 45.400 | "o | 47,100 | 42.930 | S50 | 1.0250 | 85.6 | 42.93 | 1000 [ 1.0408 | 47.000 | 5 10 | 45.000 | 45.300 | 49.835 | oo | 0905 | &
47 [43.000 ] 47,000} 33,234 { 48.400 | 46.400 | 10T | 48,200 [ 43.904 | 100 [ 10220 | 857 (439090 1057 | 1.0393 | 48.000] 3 10 | 46.000 52 loons| &1
48 | 49.000 | 45.000 | 33.941 | 49.400 [ 47.400 | Y210 | 29,300 [ 46930 [ T2 | 1oad9| 5.8 as.035 [ 30EE [ 10300 | 49,000 T | 47.000 210925 48
49 (50,000 | 49.000 [ 35.648 | 50.400 [ 48.400 | *2'® | 50300 | 45.506 | 3280 | no228 | w59 f45.910 ] 4305 V10577 | 50,000 | 100 | 48.000 -5 | 0.9725 | 49
50 | 51,000 | 50.000 | 35,855 | 51,400 [ 49.400 | ¥ ] 51200 46931 | 320 ro209| 50 46935 ) 3253 (.03 (5000 Dy | 49.00 B o35 | 50
51 52,000 | 51000 | 36.062 | 52.400 | 50.400 | *21¥ |5z 100 [47.907 | 3005 TLo2te] 6.0 Pamon [ 302% 11,0361 | 52.000 | 1 | 50.020 EHIE R
52 | 63.000 | 52.000 | 36.770 | 53.400 [ 51400 | *37® [ 53,100 |4e.932 | I35 | n.o210] e6.1 | 48035 ) I32% 11,0350 [ 53.000 | 3 100 | 52000 AES IR
53 | 54.000 | 52.000 | 87,477 | 56,400 52,400 [ T3 | se.200 | 49.908 | 3555 [ 10200 | sz | 49.913 | 0S5 {10347 | 54.000 | 3 1 | 52.000 2 ooms| s
54 | 55.000 | 54.000 | 38.184 | 55,400 | 53.400 [ T3 | 55,100 [50.932 | 3505 I 10210 86.2 | 50.9% | 1oE | 1.0045 | 55.000 | O 1o | 53.000 021 0.9153 | 54
55 | 56.000 | 55.000 | 28,851 | 56.400 | 54.400 [ 70 | 56,100 | 51,910 | 3505 [1.0202| 86.3 | 51914 | 100 | 1.033% | 56,000 | .3 100 | 54,000 ; S 0.0153 | 85
56| 67,000 ] 66000 | 39.598 | 67,400 | 55,400 | Te0 | 57100 | 52,592 | 1 | 1.0202 | 864 | 52.956 | 3950 | 1.0332 | 51,000 | 5 | 55,000 | 55.300 | 59.440 | coC5 | 0.9761 | 56
57| 58.000 | 57.000 | 40.803 58,400 | 56.400 | *3 | 53,100 | 53.011 | $5.05 | 1.0195 | 86.4 | 53.915 | 3000 | 10322 | 68.000 | 3 1o | 56.090 | 56.300 | 60.418 | —o.53 | 0.5761 | &7
88 | 59.000 | 58.€60 | 41012 | £9.400 | 57.400 | ¥3T® | 50300 | 54.932] T3%5 [ 1.0195| 86,5 | 54,936 | 1007 | 10320 [ 50.000 {3, | 57.000 | 57.300 | 61.4%0 | zoom [ 0.9769
59 | 60.000 | 59,000 [ 41719 | 60.400 | 58.400 | *31® | g0.100 ) 55.912 | 33557 {1,088 | 86.6 | 55.916 | 330 | 10311 | 60.000 { .5 100 | 56.000 | 58.300 | 62419 | %7 10,969 | 59
60| 61.000 | 60.000 | 42.426 | 61.400 | 59.400 | 3™ | 61100 | 56.933 | 100 | L0188 | 06,6 | 56.536 | -8 | 1.0305 | 61.000 | O oo | 59000 | 59.300 | 63.331 | oow: | 0.0776 | 60
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. Attached Table 5. Part Dimension B 1602-1961
Module mel.s PUOPIH et TI2bmm SHUMSCLON .2 s6i0imm S ury M=0.750mm HEGRLOl oty hr=0.750 mm FotaGeetsit oy, 0. 6714 mon
Prowuroangle z,mds® WAhoLlodh g qsglggmm MO ) hu=0.450 mm §EENEE oty R 050 mm YRS U=, -0 s
Base Tems - Ln' Hole(mvoll:'x::l(‘lolc;lh_rom) _Hn:. Steaght T (o0 Shatt - " "
oo Mot ) Bade tassncl %l’ Setall dia. D ||mgrdh_|0verph\dh.m v ':::‘Talmefphdh-(l‘f'.l Im,.md gpatl, Lg’:}‘g";mqpmum 5 |
s | 4| W% (la) ',%‘;‘f&&:j«'"'%m_ma«éam,m:! el EE L mm[ 3y O ] B .
1 2 3 1 6 9 10 I 1B 3 3 17 13 19 20 21
10 16,500 § 15,000 | 10.607 11.xco u.mo Tl '16.650 m.ao-: TR TLAT21] 60.7 [ 10.310 ] 2o | 1.2313 xssoo 0150 1 13.500 | 13.950 | 29.066 | gt 10,9026 | 10
T | 18.000 | 16.500 | 11,667 | 18.600 | 15.600 | T9°° | 18,150 | 11.663 | 13503 11,1359 706 | 1L674| 1048 | 1.1972 | 18.000 § g s0 | 15.000 ) 15.450 |21.385 S Toemws| 11
12 | 19.500 | 13.000 | 12.728 | 20.100 | 17.100 | 1500 | 19.650 | 13,323 | fo.cas | L1203 75,1 |13.3%7 R[], 1875 [ 19,500 | 9,150 | 16.500 | 16,950 | 23.082 | 365 [o.oue| 12
13 | 21,600 | 19,500 | 13.780 | 21,600 | 18.600 | * 150 | 15,703 | 1900 | 11069 | 7h.4 | 18.716 | 1343 [ 11611 ] 20000 | § 150 | 10.000 | 18,450 24,431 = & loo| 18
T4 | 22.500 | 21000 | 14,849 ) 23,100 | 20.100 | 5™ | 22,650 |16.340 | 3355 [ 11097 | 75.5 116,353 [ 1093 11549} 22.500 | 5,160 § 19.500 § 19,950 | 26.094 HETERI I
15 | 24,000 | 22,500 | 15.910 | 23,600 | 21.600 | T8 | 24.150 | 17,732 -S| 7.0083 | 76.5 | 17,745 | 195 | 11263 | 20,600 ] Qe | 20.000 | 20430 | 27,3641 3%t j0.92201 15
T 155550 | 20000 | 16,571 | 26.100 | 22160 | T30 | 25.650 | 19.951 | 100 1 10866 | 77.3 | 19,364 | 1o [ 1115 | 25.500 | 0 1o | 22:5007 22.950 | .10 S0 | 0.9506 | 16
727000 | 25.500 | 18031 | 27600 | 25.600 | *3° | 21150 | 20.754 | 130 L 078k | 78,1 | 20.767 | T30 | 11180 27,000 | 0150 | 24000 24450 | 30.490 | REF {0.9a8] 17
16 | 28.500 | 27,000 | 19.092 | 29,100 f 26,200 | * 28,650 | 22,559 | 100 110143 ) 787 | @312 S50 [ 11149 28.500 | 01e | 25500 25,950 |32.112) TOR2 J0.9%7] 18
19| 50,000 | 28.500 | 20,153 | 30.600 | 21,600 | * 20150 | 23.771 | oy 11,0638 | 793 123,783 | 1565 | L1044 20.000| a1 | 27,000 | 27,450 | 3,500 R AT
20 | 31,500 | 90,000 | 21.213 | 32,100 | 29.100 | "5 | 31650 | 25,3661 3380 i 1.0651] 79.8 25,378 | 3000 | 12017 | 31.500 | o150 | 28,500 | 28.950 [35.118] Zqiegs 10,9417 20
21 | 32,000 | 31,500 | 22.574 | 23,600 ] 30.600 | "9 | 33,150 | 26.785 | J90 : 1,050 | 80.3 26,797 | 3058 [1.0932 | 30.000 | _que | 0.000| 30,450 | 36.5%7 S Tonis] 2
9% | 24,500 | $3.000 | 23,395 | 35.160 [ 82,300 | * 3.650 | 28,570 | 1055 :1.0580 | 80.8 | 28.362 | 1005 | L0913 [ 35,500 | 8 e 31,500 31.950 ]38.123 S oguel| 22
23 | 36.000 | 34,500 | 24,595 | 36.600 | 93.600 | T3 | 36.150 | 20.796 | 1508 1 1.0325| 812 | 29.807 11,0843 | 96,000 | 0 go ] 39.000| 33,450 [39.8407 853 lo.osee| 23
20 | 37,500 | 36,060 | 23.456 | 38.100 | 35,100 ] *3' 37,650 | 91,574 | T30 *1.0522]| 615 | 31,38 | toont | 16828 | 87.500 | S | H.560] 34.950 |41.128 | 2307 | 0.4e8 | 24
25 39,000 | 37500 | 26,517 ) 39.€00 | 36,600 | *9. %0 | 39.150 | 32.805 | joom - L0s77 | 619 [22.816} 33T T 1.0769| 39,000 Juep }36.000 | 36.450 |42.952| Toces 1094961 26
o500 39,080 | 27,577 | 41100 | 28.100 | 700 | s0.650 | oh.0ma ] T008 TLOMS | 2.2 | 34,580 | 10, | L0757 | 40.500 | um 17,500 | 950 | 44,152 coiy f0.9500 ] %5
27 [ 32,000 | 20.500 | 23,638 | 42.600 | 39.600 | Y37 | 42.150 | 35.614 | 108 11.0037 | 62.5 |35.828 | 1908 | 1.0708 [ 42.000 | § 1 139.000 | 39.450 }45.562 303 jo.gse| =
38 | 43.500 | 42.000 | 29.698 | 43.100 | 41100 | 70 | #3.650 | 57,3811 0.0 [ 1.436| 628 | 37391 | 3387 1 Leesn | 3509 | fum 40,500 | 40.950 |4n.136 | 25T j0.9s53] 2
70| 45,000 | 43,500 | 30.759 | 45,600 | 42,600 | To ' | 45,150 | 96.820 | 30088 . 10403 | 83.0 | 38.820} 130 11,0665 ] 45.000 | 5y |42.000} 42450 |48.570 S 0msl »
30| 46.500 | 45.000 | 81.820 | 47,100 | 44.100 | F3-¥ .65 | 10,3631 10 i1.0003| 83.2 | 40.393 | 105 | 1.06a7 | 46.500 | 1 | 43.500 | 43,950 [50.139 [ 2568 lo.oset] 89
31| 48,000 | 46.500 | 32,880 | 43.600 | 45.600 | *o' 0150 | 41,836 | 03 1,005 | 0.5 41,836 ] 1000 [ 10633 98.000 | 3o | 45.000| 45.450 | 5L.578 | gy |o.9e3 | 3l
32 140,500 | 12,000 | 53,991 | 50.100 | 47.100 | 7010 | 49,650 | 42.385 | Y32 | 1037k | 8.7 | 43,390 | 108 | 1.0603 | 49.500 | 310 | 46.500 | 46.950 |sa.u1| Z3E7 | 0.9607 32
5| 51,000 | 59.500 | 33.002 | 51,600 | 48.600 § "o | 51,150 | 4v.832) 1083 th.o350| 03,9 | 44811 | 035 | 10570 [ 51000 | 5.e | 48.000 | 48.450 | 54.584 2 Toxw| 33
20| 52500 | 51,000 | 36.062 | 53.100 | 50.100 | 7910 | 52.650 | 46,397 | 100 1 1.0M9 | 880 |46.39 | 3000 | 1.0563 152,500 | gm0 [ 49:500 | 49.950 | 356,144 33 Toss| 3
35 | 53.000 | 52,500 | 37.123 | 54,600 | 51600 | 7570 | 55.150 | 41836 1058 ; 1.0028 | 842 | 47.845 | 1008 | 1.053 | 54,000 | 5,50 | 50.000 | 51450 281096 33
%6 | 55,500 | 54.000 | 35,184 } 56,100 | 53.100 | ¥ $5.650 | 49,389 | 1010 [ 10328 | 8.4 | 49.397 | 1913 | 1.0531 ] 55.500 | § s | 52.500 | 82,580 0S| %
37 | 57.000 | 55.500 | 30.244 | 57.600 | 54,600 | T&1® | 57.150 | 50.831 | 1018 110303 | 4.5 | 50.845 | o i 1 10506 | 57.000 | 8 e | 54.000 | 54,450 2 joss] ¥
28 | 53,500 | 57,060 | 30,03 | 59.100 [ 56.100 | *310 | 5a.650 | 52.390 | 1000 [ 1.0309 | 84,7 |52.398 | 21945 | 1.0501 1 69,500 | 9 1 }55.500 | 55.950 e loser| a8
39| 60.000 | 58.500 | 41,386 | 69,600 | 57.600 | "o 10 | 60,150 | 53.644 | 1o [1.022 | 8.8 | 53.852 | joog | 10478 | 60.060 | G4 | S7.000 | 57450 oo 39
10 61,500 | 60,000 142,426 | 62,100 | 59.100 | *3 | 61,650 | 55.391 | 100 : L0292 | 8.9 | 55.399 { 2oz | 10478 | 61.500 | 0\ |58.500 | 8950 “3%8 |o.9626 | 40
41| 63,000 | 61,500 | 43,487 [ 63.600 | 60,600 | 13" 63,150 | 56.818 | 3000 [ L0276 ] 5.1 [56.856 | T43 | L0454 63.000] G | 60.000F 60.450 308 0,976 | 41
15| 64.500 | 69.000 | 43.518 | 65,100 L 62.100 | 7012 | 64.650 |58.392 | 1500 ' n.om6 | 5.2 |s8.400 | 1340 [ 1.0450 | 64.500 | 55 | 61.500 | 61.950 0% ose0]| 42
13| €6.000 | 63,500 | 45.608 | 66.600 | 63.600 | T2 | 66.150 |59.851) T30 L0262 | 5.3 |59.838 | 10103 [ 1.0432166.000 | g | 63,000 | 63.450 e 109650 3
W | 67.500 | 66.000 | 45,659 | 63,100 | 65.100 | * 67,650 | 61,393 | Toag (10263 | 85.4 | 61,400 | 30:0% 11.0428 ] 67.500 | 010 | 64.500 | 64.950 5% Jo.groa| 4
15} 69.000 | 67,500 | 47,730 | 69,600 | €6.600 | TP | 69.150 | 62.854 | 103 - 1.0250 | 85.5 162,861 | 10005 | 1.0412{ 69,000} .8 10 | 66.000 | 66.450 3 jon03| 45
46 | 70.500 | 69.000 | 48.790 | 71,100 | 68.100 T | 70,650 | 64.394 | 1008 L 1.0250 | 85.6 | 63.400) 3o  1.0408 | 70.500 | 0.1 | 67-500 | 67,950 X joms| 6
| 72.000 | 70.500 ) 49.815 | 72,600 | 69.600 | 702 | 72150 | 65.856 | 1550 11.0239] 5.7 les.ee3 ] 1343 | 1.eaoa | 12.000 01 | 69.000 | 69.450 2 Jemns| 41
1 | 73.500 | 72.000 | 60.912 | 74.100 | 71.100 | T¢¥ | 713.650 | 67.395 | 13 | 1.0239] 858 |er.4o2| IR0 f 10390} 713.500 | 31 | 70.500| 70.950 88 o5 48
29| 75.000 | 73.500 | 51,072 | 75.600 | 72.600 | Yo | 75.150 | 63,859 | Tos £1.0228| 859 | 68.865 | oienp | 1.0977 | 75.000 | §us0 | 72.000 | 72,450 288 losnes| w9
| 76.500 | 75.000 | 53.083 | 17,100 § 74,100 | 700 | 76.650 | 70.3% | Toe3 | L0229 | 5.9 [70.402 | Bl 110374 | 76.500 | 3150 }73.500 ] 73.950 33% Jostas| s0
51 | 78.600 | 76.500 | 54,004 | 78.600 | 75.600 | T2 | 78.150 | 71,861 | toen | 10210 ] 86.0 | 71.867 | 1o.up |1.0361 [ 78.000 | 3 1ee 175.000 | 75.450 S Tomas]| s
52 | 79.500 | 78.000 | 55.154 | £0.100 | 77.100 | ¥3 12 | 79.650 | 73,357 | 1353 110219 66,1 §73.403 | 33:03) | 1.0389 [ 79.5800 | 0,150 | 76.500 | 76,950 S EEN
53 | B1.000 | 79.500 | 56.215 | 81.600 | 78.600 | 7o 1@ | 81,150 | 74.863 | 1335 11,0210 86.2 | 74.869 | T30 | 10347 | 81.000 | 8150 [ 78,000 | 78,450 EIE
51| €2.500 | 81,000 | 57,276 | £3.100 | 80,100 | 730 | §2.650 | 16.597§ 1555 | 1.0210| 86.2 | 76.403 | $5.43 | 1.0345 | 62.500 | _g1;p | 79.500 | 79.930 EEAEEIE
55 | 84.000 | 62.500 | 69,336 | 84.600 [ 81.600 | *3T0 | 84150 | 77.565 o 0202 | 86.3 | 77871 | 050 1,034 | 85.000 [ 81 | 81000 | B1.450 RSN
T6 | 65.500 | 54,000 | 9.397 | 86.100 | 83.100 | T3V | 89,650 | 79.308 | 153 | 1,0202] 86,4 | 79.404 | 348 | 1.0332 | 85.500 | e ] 62.600 | 82.952 “30% lo.oel| 56
57| 87,000 | 65.500 | 60.458 | 87,600 | 85.600 | TT0 | a7.150 | 60,866 | 1953 [1.015| 6.4 |g0.672 | 1niS (1,032} 87,000 8159 | 84000 | 84.450 3% lo.eL| st
s | 66.500 | 87,000 | 61.518 | ¢9.100 | 56,100 | *3! 83.650 | o2.398 [ 1390 {10105 ss.5 [s2404 | 3TN [1.03201288.500) s | 85.500] 85.950 I jege9| 8
59 [ 50.000 | 88,500 | 62.579 | %0.600 | 67,600 | TS | 90.150 | 83.868 | 1003 | 10188 | 86.6 | 83.808 | Toum | L0311 | 90,000 91w | 87.008] &7.450 e looteo] 9
%0 191500 | 90.000 | 63,640 | 92,100 | 59,100 | 019 | 91630 | 85.699 | 1200 | 10163 | 85.6 | 85.405 | 100 | 1.0309 | or500) § 5 88,500 | 88.930. {95.161 3% o.om1s | e0
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B 1602-1961 Attached Table 6. Part Dimension

- Circular arg tooth, Helght of - Hoight of - Roundnessatthe . _ o coc
Module mw2,0 . BRPHE 662882 mm GRatatuotooth, 3, 541503 mm o (taty M=1 00 mm Gttt tduty br =1, 000 mm Roundseuatthe, o go5 1y

Pressuro axglo @, 457 poons ey =B 5419 mm  AEMOL et 600 mm Getenton (haley hr=1. 400 mm Metsurlsgpia 1y 000 10
- Fase lomt - FioLe {ivolato 1507 Tomm) Holz (Strant Ene foolh form - e
}li:.l:f m‘ﬁ, l;.i‘t’c‘hc Buse ol dl‘ill'.'elsm“dh'b' lml‘&'i Over pin da, M; F ‘;::;IE“P\'”&MI Largo dis. & : T Ovex pin dia. M, }lg,u?f
Sacie [d0d1 | 5 ic I-| Devietioa| Dr1r st di) Davia- Baioar Bern| © Basic di-T Deviz- 5
. 4 | &a| 9 | olia) Basidh] Dpgkal I [BikodiDe U lmtasien| ton __|mention) tion s
) ) ) [ 71 8 | |10 |11 3 10 16| ) N
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55 1140.000 137,500 | 97227 {141,000 (136,000 | 700 | 140,250 [129.774 | 1000 | 1.0202| 6.3 [120.784 | ey | 1.0394 (140.000 | 3 o0 1135.000 {135,750 [uss.041 | 2338 lo.o7s3] ss
%5 |142,500 {140,600 | 99,505 [143.500 (138,500 | T070 | 142,750 [132.590 | 134 | 10203 | 86.4 [132.340 | 3303 | 1.0332 |42.500 | 3 15y [157.500 | 138,250 |148.599 | a0 [ 0.9%61 | 56
ST |45, 000 [142. 500 (100,763 [146.000 [141.000 | T30 | 143,250 |134.777 | 1o0a) | 1.0195 | 6.4 [134.787 | Jaa | 1.0322 [145.000 | 3 sy [140.000 | 140.750 151,045 | 2385 10,9761 | 57
53 147,500 (145,000 {102,530 {148,500 |143.500 | * 147,750 (137,331 | 102 1.0195| 8.5 (137,340 | Jxan. | 1.0320 [47.500 | J e (142500 | 143.250 [153.601 | T9.2%5 10.9769| S8
59 [150.000 [147.500 [104. 298 {151,000 {46,000 | * 150,250 [139.780 | 1000 [ 1.0183] 86,6 [139.769 | 130 ] 1.0311 [150.000 | 3z, 145,000 | 145.750 [156.048 | 2385 [ 0.9769 | 59
T80 (152,500 (150,000 |106, 066 [153.500 (148,500 | To ™ | 152,750 142,332 | T4 | 10183 | 84,6 142,341 | 1o | 1.0309 [152.500 s [147.500 | 143,250 153,602 = W joome| 6



