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FOREWORD 

The 892.1 inch and companion metric converted spline standards were first released in 1970. Addendum B92.la was 
released in 1976 where the only change was to add a definition paragraph 2.1.1 “Effective Spline.” Editorial and 
mathematical corrections to tabular dimensions have been made several times since that first printing without affecting 
interchangeability with previous versions and without change to the original dimensioning and tolerancing concepts. 
The converted metric version is no longer available due to the release of the 892.2M Metric Module Spline Standard in 
1980. 

This 892.1 b addendum has been developed by a subcommittee of the 892 SAE Involute Spline Committee to provide 
guidance for application of four classes of effective fit patterned after the B92.2M Metric Module Spline Standard. 
Additional application oriented tolerancing and dimensioning concepts have been added in order to allow dimensioning 
and tolerancing practices consistent with the more modern B92.2M standard. The 892.1 b addendum will be maintained 
only in a U.S. non-metric version. 

The effect of the 892.1 b addendum is to provide splines that can have different and sometimes wider tolerances than 
those provided with the 892.1 standard. It is not intended for these changes to affect interchangeability with the 892.1 
standard, but if interchangeability is required, the user should verify that interchangeability will not be affected. Splines 
conforming to 892.1 dimensions are presumed to be used unless both the user and the supplier specifically agree that 
dimensions are to be according to 892.1 b. 
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1.1 GENERAL 

The requirements for an involute spline are described in ANSI 892.1 as published by the Society of Automotive 
Engineers, Inc. This addendum lists all dimensions and tolerances as formulas, and includes several modifications 
required to bring it into technical equivalence with its metric counterpart, ANSI 892.2M. 

1.2 PURPOSE 

The purpose of this addendum to 892.1 is to expand the capability of the standard. All numbers are connected to a 
formula to enable an easier use of the standard. Minimum effective clearance is defined. Form clearance is controlled 
by tooth size and minimum fillet radius is specified for a flat root spline. Some drawing callouts are added for 
clarification and the tolerances are limited for splines with a large number of teeth. 

1.3 SCOPE 

1.3.1 This document is an extension of the current 892.1 standard. It does not supersede the 892.1 standard. All 
splines currently meeting the requirements of the 892.1 standard are still in compliance with that standard. A 
table of the variables and the formula that calculates its value is included. Splines conforming to 892.1 will mate 
with splines conforming to 892.1 b. Splines conforming to 892.1 shall be used unless 892.1 b is specified or 
otherwise agreed to by the purchaser and the supplier. This addendum does not apply to major diameter fit 
splines. 

1.3.2 Units of Measurement Linear dimensions are expressed in inches, and angular dimensions are expressed in 
degrees. 

II. REFERENCE 

ANSI 892.1 -1970(R1992) 
ANSI 892.2M-l980(R1989) 

3.1 

3.2 

3.3 

3.4 

U.S. Standard 
U.S. Standard 

111. SPLINE TERMS AND DEFINITIONS 

Involute Splines and Inspection 
Metric Module Involute Splines 

Definitions for an involute spline are given in the ANSI 892.1 standard. The following definitions are added to 
clarify terms which are not covered by 892.1. For comparison to international standards, follow the metric 
national standard ANSI 892.2M. 

backlash a term used for gearing (for splines see effective clearance definition in 892.1) 

basic dimension a numerical value to describe the theoretically exact size, shape, profile, orientation, 
or location of a feature or datum 

tooth flank or side that surface of the tooth limited by the major diameter and the form diameter on the 
external spline, and the minor diameter and form diameter on the internal spline and 
having an involute profile for the specified spline length 

IV. SYMBOLS 

Symbols for an involute spline are given in the ANSI 892.1 standard. The following symbols are added to clarify terms 
which are not covered by 892.1. For comparison to international standards, follow the metric national standard 
892.2M. 

Fp maximum allowable lead variation 

F, 
F, 

maximum allowable positive profile variation 
maximum allowable negative profile variation 
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STD-SAE B92=L-ENGL L99b 7943725 0584b7b 4bO 

maximum allowable total index variation 
minimum fillet radius, external spline 
minimum fillet radius, internal spline 
tolerance of the major diameter, external spline 
tolerance of the minor diameter, internal spline 
tolerance factor for spline classes 
minimum effective clearance 
change in diameter from adjustment for spline tooth tolerances, external spline 
change in diameter from adjustment for spline space tolerances, internal spline 
maximum centerline offset caused by runout of the external spline with its datum 
maximum centerline offset caused by runout of the internal spline with its datum 

V. DIMENSIONING 

5.1 Principles of tooth thickness, space width, and minimum effective clearance (see Figure 1). 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

Minimum effective space width is basic. 

Maximum effective tooth thickness is determined by using the minimum effective space width minus the minimum 
effective clearance (es). 

Maximum actual space width is the value of the minimum effective space width plus the manufacturing variations 
for lead, profile, and spacing (h) plus the machining tolerance (m). 

s rnax = s ,min + ( A +  m) 

Minimum actual tooth thickness is the value of the maximum effective tooth thickness minus the manufacturing 
variations for lead, profile, and spacing (A) minus the machining tolerance (m). 

t min = t ,max - (h  + m) 

Basic 

Max actual space width 

Internal Spline 

Max effective space width 

Min actual space width 

Min effective space width 

es Minimum effective clearance 

Max effective tooth thickness 

External Spline 

Max actual tooth thickness 

Min effective tooth thickness 

Min actual tooth thickness 

Figure 1. Tooth thickness, space width, and minimum effective clearance 
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2.515 and 316 

5.2 Spline tolerances are the allowable variations from basic dimensions. Values calculated in section 5.2 are in ten 
thousandths of an inch (20 = 0.0020 in.). 

0.35N + 20 

5.2.1 Variation allowance is the combined effect that the total index variation, positive profile variation, and the lead 
variation have on the effective clearance of mating splines. The effect of these individual spline variations on 
clearance is less than the sum of allowable variations, because areas of more than minimum clearance can 
have profile, index, or lead variations without changing the clearance. The lead variation allowance is based on 
a spline length equal to half the pitch diameter. This is done so only one spline gage is required. Reference 
Table 106 in B92.1 for the source of these formulas. See section 5.2.7 for splines with a large number of teeth. 

418 and 511 O 

6/12 and 8/16 

Spline Pitch PIP, 

0.23N + 18 
0.20N + 15 

h 

10120 and 12/24 
16/32 and 20140 
24/48 thru 48/96 

0.17N + 14 
0.12N + 13 
0.12N + 11 

6411 28 and 80/160 
1281256 

0.10N + 10 
O.08N + 9 

I Spline Pitch PIP, 

5.2.2 Lead variation is the total tolerance on tooth misalignment from design position, measured in a plane normal to 
the datum axis for the full length of the spline. Reference Table 3 in 892.1 for the derivation of this formula. 
The formula for the maximum allowable lead variation is: 

m 

FP = Lg + 3 
Fß = 2.7 Lg + 1.4 

(for Lg 2 1) 
(for Lg < 1) 

2.515 and 316 
418 and 511 O 

5.2.3 Profile variation is the variation, positive or negative, of the flank surface irregularities. This means the amount 
the actual profile departs from the design profile. A positive variation is in the direction of more material and a 
negative variation is in the direction of less material. Reference Table 3 in 892.1 for the derivation of this 
formula. The formulas for the allowable profile variations are: 

0.18N + 14 
0.15N + 13 

14.7 Ffp zz 2.2+- 
P 

10/20 and 12/24 
16/32 and 20140 

Fh=-(4+$) 

0.10N + 11 
0.07N + 11 

5.2.4 Total index variation is the cumulative pitch variation between the two greatest opposite pitch variations over 
any sector. The formula for the allowable index variation is: 

6411 28 and 8011 60 
1281256 

Fp =-- h 2Ftp - Fp 
0.6 

0.06N + 9 
0.05N + 9 

I 611 2and 811 6 1 
~ 

0.15N + 11 ~~ 1 

I 24/48 thru 48/96 I 0.07N + 11 I 
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5.2.6 The major diameter tolerance of external splines and the minor diameter tolerance of internal splines is a 
function of the size of the tooth. The calculated basic number per Table 105 in 692.1 is a maximum material 
condition and the following tolerance allows for less material on the outer diameterhnner diameter. The formula 
for this tolerance is: 

5.2.7 Splines with a large number of teeth have a problem in the ANSI 892.1 system with their individual tolerances 
becoming too large. To avoid this problem a maximum variation of each tolerance component is set at the 
tolerance of 1 O0 teeth. This means that the tolerances increase in accordance with the formulas up to 1 O0 
teeth. All splines of a specific pitch and class have the same tolerance for 100 teeth or greater. 

5.2.8 Spline tolerance classes are used to define spline accuracy. There are four classes of splines: 4, 5, 6, and 7. 
The formulas for allowable variations are based on class 5 splines. To find the allowable variations for the other 
class splines, change the calculated tolerance by a multiplier. Such dimensions as minimums and specified 
clearances (Le., the minimum fillet radius or the form clearance) are not changed by this multiplier. Tolerances 
are adjusted (Le., machining variation, variation allowance, and O.D. tolerance) by the following multipliers. 

Spline Tolerance Class 
4 
5 
6 
7 

Multiplier. f 
0.71 
1 .o0 
1.40 
2.00 

5.3 Spline dimensions are in accordance with Table I. This table is a modification of Table 105 in B92.1. The 
following sections describe modifications to Table 105. Values calculated in section 5.3 are in inches. 

5.3.1 The minimum fillet radius of the spline is controlled in the spline data and the maximum fillet radius by the root 
diameter and form diameter. Specifying the minimum fillet radius for the flat root splines is necessary where the 
spline is on a highly stressed shaít and a fillet radius spline is not practical. See Table 108 in 892.1 for the 
derivation of the exact minimum fillet radius for fillet root splines. The formula used in this standard is: 

ríe = ríi = 0.15 for fiat root splines 
P 

ríe = ríi = 0.25 for fiilet root splines 
P 

5.3.2 The form clearance in the 892.1 standard is based on the pitch diameter. The form clearance in this standard is 
based on the size of the tooth. The formula for the form clearance is: 

0.10 
Cf =- 

P 

5.3.3 Fixed splines need clearance because of eccentricity between the spline and the mounting datums. With no 
clearance, the spline teeth can be assembled in a binding condition. Working splines also need a minimum 
amount of clearance. This clearance between teeth allows the spline to move in a misaligned condition. It also 
allows space for the lubricant to flow. Minimum effective clearance is the minimum clearance the mating 
external and internal splines will have when they are concentric; ANSI B92.2M addresses this in Table 4 by 
creating four different fit classes. These fit classes are different than the four tolerance classes and are labeled 
d, e, f, and h. Class d provides the most clearance and class h the least. For 892.1 b splines, the value of this 
minimum effective clearance is calculated by the following formulas: 
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~ 0 . 4 4  
Fit Class d: es = - 

380 

~ 0 . 4 1  

Fit Class e: es = - 
61 O 

~ 0 . 4 1  
Fit Class f: es = - 

1220 

Fit Class h: es = O 

The minimum clearance required to accommodate the runout of the splines to their datums, is: 

2(CO, +CO,) 
es = 

COS%l 

Select the fit class that is greater than this requirement. 

Spline runout within 0.002 to A - B 

I 
Spline runout within 0.002 to C - D 

5.3.4 

5.4 

I l  coe is o.oo1 il 

Figure 2. Sample calculation for eccentricity 

Many of the dimensions calculated by the formulas in 692.1 must be adjusted when a minimum effective 
clearance is used. Since the required minimum effective clearance is always subtracted from the external 
spline tooth thickness, only the external spline dimensions are changed, see Figure 1. The major and minor 
diameters of the external spline are reduced by the amount: 

es 

This section shows the ways to present spline data on an engineering drawing. There are four methods. The 
standard method controls the minimum effective clearance and the maximum clearance. This is the simplest 
way of defining a spline and should be used for most splines, see section 5.4.1. Methods A and B control 
clearances, see sections 5.4.2 and 5.4.3. These methods should be used when the necessary effective 
clearance needs to be closer than standard spline tolerances would allow. Method C controls only the actual 
tooth dimensions. This method is used when spline gages are not practical such as for prototype parts, see 
section 5.4.4. Individual spline tolerances must be specified in this case. 
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5.4.1 The standard dimensioning method controls the minimum effective clearance and the maximum actual 
clearance. 

INTFRNAI INVOI UTF SPI INF DATA 
NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 
CIRCULAR SPACE WIDTH 

MIN EFFECTIVE 
MAX ACTUAL 

MAX MEASUREMENT BETWEEN TWO PINS 
PIN DIAMETER 

xx 

Xx/XX 

xx deg 

x.xxxxxx ref 

x.xxxxxx ref 

x.xxx max 

x.xxx/x.xxx 

x.xxx 

.xxxx 

.xxxx 

x.xxxx ref 

.xxxx 

FXTFRNAL INVOLUTF SPLINF DATA 
NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 
CIRCULAR TOOTH THICKNESS 

MAX EFFECTIVE 
MIN ACTUAL 

MIN MEASUREMENT OVER TWO PINS 
PIN DIAMETER 

xx 

xx/xx 

xx deg 

X.XXXXXX ref 

x.xxxxxx ref 

x.xxx/x.xxx 

x.xxx min 
x.xxx 

.xxxx 

.xxxx 

x.xxxx ref 

.xxxx 

5.4.2 Dimensioning method A is used to control both the minimum and maximum effective clearance and to control 
the maximum stress. 

JNTFRNAL INVOL UTE SPI INF DATA 
NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 
CIRCULAR SPACE WIDTH 

MIN EFFECTIVE 
MAX EFFECTIVE 
MAX ACTUAL 

MAX MEASUREMENT BETWEEN TWO PINS 
PIN DIAMETER 

xx 
xx/xx 

xx deg 

x.xxxxxx ref 

x.xxxxxx ref 

x.xxx max 

x.xxx/x.xxx 

x.xxx 

. X W  

. X W  

.xxxx 

x.xxxx ref 

.xxxx 

FXTFRNAI INVOI UTF SPI INE DATA 
NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 
CIRCULAR TOOTH THICKNESS 

MAX EFFECTIVE 
MIN EFFECTIVE 
MIN ACTUAL 

MIN MEASUREMENT OVER TWO PINS 
PIN DIAMETER 

xx 

xx/xx 

xx deg 

x.xxxxxx ref 

x.xxxxxx ref 

x.xxx/x.xxx 

x.xxx 

x.xxx min 

.xxxx 

.xxxx 

.xxxx 

x.xxxx ref 

.xxxx 

5.4.3 Dimensioning method i3 is used to control the minimum and the maximum effective clearance. 

JNTFRNAL INVOLUTF SPLINF DATA 
NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 
CIRCULAR SPACE WIDTH 

MIN EFFECTIVE 
MAX EFFECTIVE 

xx 
X d X X  

xx deg 

x.xxxxxx ref 

x.xxxxxx ref 

X.W max 

x.xxx/x.xxx 

x.xxx 

.xxxx 

.xxxx 

FXTFRNAI INVOLUTE SPI INF DATA 
NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 
CIRCULAR TOOTH THICKNESS 

MAX EFFECTIVE 
MIN EFFECTIVE 

xx 

xx/xx 

xx deg 

x.xxxxxx ref 

x.xxxxxx ref 

x.xxx/x.xxx 

x.xxx 

x.xxx min 

.xxxx 

.xxxx 
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STD-SAE B92.L-ENGL L77b 7943725 0584b8L 828 

5.4.4 Dimensioning method C is used to control both the minimum and the maximum actual space width or tooth 
thickness. It does not directly control the effective clearance, and is NOT RECOMMENDED. 

YrlTFRNAUWQLUTF SPI \NE PBIB 
NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 
CIRCULAR SPACE WIDTH 

MIN EFFECTIVE 
MIN ACTUAL 
MAX ACTUAL 

MEASUREMENT BETWEEN TWO PINS 
PIN DIAMETER 
INVOLUTE PROFILE 

POSITIVE TOLERANCE 
INVOLUTE PROFILE 

NEGATIVE TOLERANCE 
INDEX TOLERANCE 
LEAD TOLERANCE 

xx 
xx/xx 

xx deg 
x.xxxxxx ref 

x.xxxxxx ref 

x.xxx max 

x.xxx/x.xrcx 

x.xxx 

.xxxx ref 

.xxxx 

.xxxx 

x.xxxx ref/x.xxxx ref 

.Mxx 

.xxxx 

.xxxx 

.xxxx 

.xxxx 

FXTERNAL INWi UTF SPI INF DAIA 
NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 
CIRCULAR TOOTH THICKNESS 

MAX EFFECTIVE 
MAX ACTUAL 
MIN ACTUAL 

MEASUREMENT OVER TWO PINS 
PIN DIAMETER 
INVOLUTE PROFILE 

POSITIVE TOLERANCE 
INVOLUTE PROFILE 

NEGATIVE TOLERANCE 
INDEX TOLERANCE 
LEAD TOLERANCE 

xx 
xdxx 

xx deg 
x.xxxxxx ref 

x.xxxxxx ref 

x.xxxlx.xxx 

x.xxx 

x.xxx min 

.xxxx ref 

.xxxx 

.xxxx 

x.xxxx ref/x.xxxx ref 

.xxxx 

.xxxx 

.xxxx 

.xxxx 

.xxxx 

5.5 Other notes are sometimes required to define the spline. 

5.5.1 This note should be on all splines, since it describes the spline gaging system required and the spline class 

SPLINE IN ACCORDANCE WITH ANSI B92.lb - CLASS XY 

where: X is the tolerance class, see section 5.2.8 
Y is the fit class, see section 5.3.3 

Y is H for internal splines 
Y is d, e, f, or h for external splines 

5.5.2 This note should be used if some portion of the spline is modified from a 692.1 spline 

SPLINE IN ACCORDANCE WITH ANSI B92.lb - CLASS XY (MODIFIED) 

5.5.3 This note should be used with all flat root, side fit splines 

FLAT ROOT SIDE FIT 

5.5.4 This note should be used with all fillet root, side fit splines 

FILLET ROOT SIDE FIT 

5.5.5 This note should be used for all splines where the minimum fillet radius must be controlled. It shall be included 
with all fillet root splines 

FILLET RADIUS .xxx min 
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5.5.6 The following notes are to be used when the individual tolerance elements need to be identified for the 
manufacture of the spline. 

INVOLUTE PROFILE 
POSITIVE TOLERANCE .xxxx ref 

INVOLUTE PROFILE 
NEGATIVE TOLERANCE .xxxx ref 

INDEX TOLERANCE .xxxx ref 
LEAD TOLERANCE . x m  ref 

5.5.7 The following notes are to be used when both the minimum and maximum actual tooth thickness or space width 
need to be controlled. These notes would typically appear on the drawing when the 5.4.4 notes are also used. 

MEASUREMENT BETWEEWOVER TWO PINS 
PIN DIAMETER .xxxx 

x.xxxx ref/x.xxxx ref 

5.5.8 The following notes are to be used when the other tooth thickness and space widths need to be identified for the 
manufacture of the spline. 

CIRCULAR SPACE WIDTH 
MAX EFFECTIVE .xxxx ref MIN EFFECTIVE .xxxx ref 
MIN ACTUAL .xxxx ref MAX ACTUAL .xxxx ref 

CIRCULAR TOOTH THICKNESS 
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Table 1 
Equations for Spline Dimens ions 

Number for 
Tables 
5 to 63 

in 892.1 Svmbol 

2 D 

3.1 Db 

3.2 Db 

3.3 Db 

4.1 D" max 

4.2 D" max 

4.4 D" max 

4.5 Dn max 

5.1 DFi 

6.1 Di min 

6.2 Di min 

6.3 Di min 

Di max 

8 

8 

8 

8.7 

8.6 

s, min 

s, min 

s, min 

s, max 

Description 

pitch diameter 

base diameter 30 deg spline 

base diameter 37.5 deg spline 

base diameter 45 deg spline 

major diameter, intemal 30 deg spline, flat root, side fit 

major diameter, intemal 30 deg spline, fillet root, side fit 

major diameter, intemal 37.5 deg spline, fillet root, side fit 

major diameter, intemal 45 deg spline, fillet root, side fit 

form diameter, intemal, side fit splines 

minimum minor diameter, internal 30 deg spline 

minimum minor diameter, internal 37.5 deg spline 

minimum minor diameter, internal 45 deg spline 

maximum minor diameter, internal splines 

minimum effective space width 30 deg spline 

minimum effective space width 37.5 deg spline 

minimum effective space width 45 deg spline 

maximum actual space width 

s6 max maximum actual space width 

Formula 
N 

P 
- 

D cos 30" 

D cos 37.5O 

D cos 45" 

N+1.35 +0.004+AD, 
P 

N+1+ 2Cf 
P 

N-1  
P 

-(Note2) 

N - 0.80 
P 

N - 0.60 
P 

Di min + TDII 

E 

2P 

0 . 5 ~  + 0.1 O 
P 

0.5~ + 0.20 
P 

s, min + f (m + k) (Note 5) 

s, min + f (m + 1) (Note 5) 
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Table 1 
m n s  for Spline Dimension8 

Continued 

Number for 
Tables 
5 to 63 

inB92.1 Symkd DescnpUm . .  

8.5 s5 max maximum actual space width 

8.4 s4 max maximum actual space width 

Formula 

s, min + f (m + h) (Note 5) 

s, min + f (m + h) (Note 5) 

71: es -- 
2P 

11 t, max maximum effective tooth thickness, 30 deg splines 

0 . 5 ~  + 0.1 O 

P 
- es il t, max maximum effective tooth thickness, 37.5 deg splines 

0.571: + 0.20 
P 

- es 11 t, max maximum effective tooth thickness, 45 deg splines 

t, max - f (m + h) (Note 5) 11.4 t4 min minimum actual tooth thickness 

11.5 t5 min minimum actual tooth thickness 

11.6 min minimum actual tooth thickness 

11.7 t, min minimum actual tooth thickness 

t, max - f (m + A) (Note 5) 

t, max - f (m + 1) (Note 5) 

t, max - f (m + h) (Note 5) 

N + l  es --- 
m$D 

14.1 Do max maximum major diameter, side fit splines 

Do min minimum major diameter 

DFe 

DFe 

DFe 

form diameter, external 30 deg splines 

form diameter, external 37.5 deg splines 

form diameter, external 45 deg splines 

Di min - 2cf - es cos 30" (Notes 3 and 4) 17.1 

17.2 

17.3 

18.1 

Di min - 2cf - es cos 37.5" (Notes 3 and 4) 

Di min - 2cf - es cos 45" (Notes 3 and 4) 

N - 1.35 es 
-- 0.004 - ADre -- 

P tan 30" 
"re minor diameter, external, flat root, 30 deg splines 

N - 1.90 es 
ADre -- -- 

P tan 30" Dre minor diameter, external, 30 deg, 2.5/5 thru 12/24 18.2 

N - 2.10 es 
ADre -- 

P tan 30" 
-- Dre minor diameter, extemal, 30 deg, 16/32 thru 48/96 18.2 

es N - 1.40 
ADre - - -- 

P tan 37.5" Dre minor diameter, external, fillet root, 37.5 deg splines 18.3 

N - 1.10 es 
ADre -- -- 

P tan 45" 
18.4 Dre minor diameter, external, fillet root, 45 deg splines 
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Table 1 
Equations for Spline Dimens ions 

Continued 

Number for 
Tables 
5 to 63 
in 692.1 Svmbol Description 

105 ADm change in root diameter for total tolerances 

105 ADi change in root diameter for total tolerances 

Cf form clearance 

es minimum effective clearance 

ríe = rfi minimum fillet radius, flat root splines 

rie = rfi minimum fillet radius, fillet root splines 

Class Fit d 

Formula 

(Note 1) 
m + h  

tan $0 

m + l i  
(Note 1) 

tan $0 

0.1 

P 
- 

00.44 - 
380 

D0.41 
Fit Class e 

610 

Fit Class f 

Fit Class h 

00.41 
- 
1220 

O 

0.1 5 
P 
- 

0.25 
P 
- 

Notes: 

I .  (m + h) for tolerance class 7. 
2. See paragraph 25.2 in 892.1. 
3. See paragraph 25.1 .I in 892.1. 
4. See paragtaph 25.1.2 in 892.1. 
5. Values obtained by the formulas for clearances, tolerances, and variation allowances are rounded off to the ten thousandth below 

when the value of the hundred thousandth is less than 5, and to the ten thousandth above when the value of the hundred thousandth is 
5 or more. All diameter values are rounded in the direction of increased clearance. 
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Table 2 
m t i o n s  for SDline Variations 

Values for tolerance class 5. 
Values in ten thousandths of an inch (20=.0020) 

References 
in 892.1 Symbol 

FP 
Table 3 

Table 3 FfP 

Ffm Table 3 

Table 106 k 

Descriotion 

maximum allowable lead 
variation 

maximum allowable 
positive profile variation 

maximum allowable 
negative profile variation 

variation allowance 

maximum allowable total 
index variation 

Section 9 FP 

Table 106 m machining variation 

14.1 TDEE major diameter tolerance, 
side fit splines 

6.1, 6.2, 6.3 TDII minor diameter tolerance, 
internal splines 

Table 3 f multiplying factor for spline 

Table 3 f multiplying factor for spline 

Table 3 f multiplying factor for spline 

Table 3 f multiplying factor for spline 

tolerance class 4 

tolerance class 5 

tolerance class 6 

tolerance class 7 

2.515 and 316 
418 and 511 O 

611 2 and 8/1 6 
1 0120 and 12124 
16/32 and 20140 
24148 thru 48/96 

6411 28 and 8011 60 
128/256 

2.515 and 316 
418 and 5/10 
611 2 and 811 6 

10120 and 12/24 
16132 and 20140 
24148 thru 48/96 

6411 28 and 8011 60 
i 281256 

Formula 

& + 3 (for L, 2 i) 

2.7 L, + 1.4 (for L, < 1) 

14.7 
2.2 + - 

P 

++;) 

0.35N + 20 
0.23N + 18 
0.20N + 15 
0.17N + 14 
0.12N + 13 
0.12N + 11 
0.10N + 10 
0.08N + 9 

2Frp -Fp 
71 

0.6 
_ _  

0.18N + 14 
0.15N + 13 
0.15N + 11 
0.10N + 11 
0.07N + 11 
0.07N + 11 
0.06N + 9 
0.05N + 9 

360 
0.667 

360 
p0.6ô7 

0.71 

1 .o0 

1.40 

2.00 
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VI. Sample Problem 

Design Problem: 
Using the SA€ B92.7b Spline Standard System, define a Tolerance Class 6 FUI/ Fillet root 30" spline with 25 
teeth, 8/16 pitch, 0.9OO"long. The external pari will be manufactured to 0.007" diametral runout to the part 
datums and the internal pari will be manufactured to 0.002" diametral runout to the pari datums. 

Known Data: 

N = 25 eD = 30" P = 8  
L, = 0.900 tolerance class = 6 
CO, = 0.0005 coi = 0.0010 

Required Data: 
h 

FP 
Fa 
Ff fn 

FP 
m 

TDEE 
TD,, 
rfe 
rfi 

Cf 
es 
D 

Db 
Dn 

DFi 

AD" 

Di min = 
Dimax = 
f - 
s,min = 
s6max = 
t m a x  = 
&min = 
Domax = 
Domin = 

- 

- 
"Fe - 
Dre 
AD, = 

- - 

Q Variation allowance 
Q Max allowable lead variation 
Maximum allowable positive profile variation 
Maximum allowable negative profile variation 
Total index variation 
Q Machining variation 
Q Major Diameter tolerance, side fit 
Q Minor Diameter tolerance, internal splines 
Minimum fillet radius, fillet root splines 
Minimum fillet radius, fillet root splines 
Form Clearance 
Q Minimum Effective Clearance 
Pitch Diameter 
Base Diameter 
Q Major Diameter 
Q Change in root Diameter for total tolerance 
Q Form Diameter, internal side fit 
Q Minimum Minor Diameter 
Q Maximum Minor Diameter 
Q Multiplier for Tolerance Class 4, 5, 6, or 7 
62 Minimum effective space width 
Maximum actual space width, tolerance class 6 
Q Maximum effective tooth thickness 
Minimum actual tooth thickness, tolerance class 6 
Maximum Major Diameter 
Minimum Major Diameter 
Q Form Diameter 
Q Minor Diameter 
Q Change in root Diameter for total tolerance 

see table 106 
(2.7 * Lg) + 1.4 
2.2 + (14.7 I P) 
- (4 + (17 / P)) 
(hl0.6) - (2 * Ftp ) - FP 
see table 106 
360 / 
360 / 
0.25 I P 
0.25 / P 
0.10 I P 
See effective class fit calculations 
N I P  
D * cose, 
((N + 1.90) / P + ADJ 
(m + h) I tan +,, 
((N + 1) / P) + (2 cr) 

Di min + T,,, 
0.71, 1.00, 1.40, 2.00 
x / 2 * P  
s, min + ( f * (m + A)) 
(x / 2 * P) - es 
t m a x - ( f * ( m + h ) )  
((N + 1 ) I P) - (es / tan e,) 
Do max - TDEE 
Di min - (2 * cf) - (es * cos e,) 
((N - 1.90) I P) - ADre - (es I tan e,) 
(m + h) /tan QD 

(N - 1) / P 

NOTE: All comments with Q require reference to the 892.7 Standard. The values calculated for clearances, tolerances, and 
variation allowances are rounded to the nearest .O001 " by rounding up for values of 5 to 9 in the 5th place of decimais. For 
calculated diameters all values are rounded in the direction of increased clearance. 
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Positive Profile Variation is: 

Negative Profile Variation is: 

Total Index Variation is: 

Calculations: 
Variation Allowance is: A =  

- - 
- - 

Lead Variation is: F, = 
- - 
- - 

Fa = 
- - 
- - 

F, = 
- - 
- - 

F, = 
- - 
- - 
- - 

Machine Variation is: m =  
- - 
- - 

Outside Diameter Tolerance is: TDEE = 
- - 
- - 

Inside Diameter Tolerance is: TDII = - - 
- - 

(0.20 N) + 15 
(0.20 * 25) + 15 
20 = 0.0020" 

(2.70 * LJ + 1.40 
(2.70 0.90) + 1.4 
3.8 = 0.0004" 

2.20 + (1 4.7 i P) 
2.2 + (14.7 * 8) 
4.0 = 0.0004" 

44 + (1 7 I P)) 
-(4 + (1 7 18)) 
-6.1 = -0.0006" 

(A I 0.60) - (2 * F,,,) - F, 
(20 10.60) - (2 * 4) - 3.8 
(33.3) - 8 - 3.8 
21.5 = 0.0022" 

(0.15 * N) + 11 
(0.15 25) + 11 
14.8 = 0.0015" 

360 I Po'- 

89.9 = 0.0090" 
360 i 8'.@' 

360 I 

89.9 = 0.0090'' 
360 i 8O.@' 

Since the spline has less than 1 O0 teeth the above tolerances do not require modification Ref. 5.2.7 

Minimum Fillet Radius for an External Spline is: 
rfe = 0.251P 

= 0.2518 
= 0.031" 

Form Clearance is: 

To determine the clearance required to ac 

Cf 

ommod 
es 

= O.lO/P 
= 0.1018 
= 0.0125" 

te the runout sp-:ified calculate es using the formula: 
= 2'(CO, + COi) I cos @D 

= 
= 0.0035" 

2 * (0.00112 + 0.002/2) / COS 30" 

Now by calculating the fit classes it can be determined what class fit can be used to meet the designer's needs. 

Fit class d: es = Do."1380 
= 3.1 25°'44/380 
= 0.0043" 
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Fit class e: 

Fit class f: 

Fit class h: 

es = Do"' / 610 
= 3.12504'/610 
= 0.0026" 

es = / 1220 
= 3.125'"'/ 1220 
= 0.0013" 

es = 0.0000" 

If no interference fit is necessary, then a fit class of d should be chosen making es = 0.0043" 

Determination of the basic geometry of the spline: 
Spline Pitch Diameter: D =  

- - 
- - 

Base Diameter: D, = 
- - 
- - 

Major Diameter of the Internal Spline is: 
Dd = 

- - 
- - 
- - 

Form Diameter for the Internal Spline is: 
D, = - - 

- - 

Minimum Minor Diameter is: 
Di min = 

- - 
- - 

Maximum Minor Diameter is: 
Dimax = 

N / P  
25 / 8 
3.1 25" 

D * cosgo 
3.125 * cos 30" 
2.706329 

((N + 1.90)/ P) + (f * (m +A)/tang,) 
(25 + 1.9) / 8 +(2.00 * (0.0015 + .0020) / tan 30" 
3.37462 
3.375" 

(N + 1) / P + (2 * c,) 
(25 + 1) / 8 + (2 * 0.0125) 
3.275" 

(N - 1 ) /P  
(25 - 1) / 8 
3.000" 

Di min + T,,, 
3.000 + 0.0090 
3.009" 

Minimum Effective Space Width of the Internal Spline is: 
S,min = x /  (2 * P) 

= 
= 0.1963" 

3.142159 / (2 * 8 )  

Maximum Actual Space Width for class 6 Internal Spline is: 
S,max= S,min + (f * (m +A)) 

= 
= 0.2012" 

0.1 963 + (1.40 * (0.001 5 + 0.0020)) 

Maximum Effective Tooth Thickness of the External Spline is: 
t m a x  = x / ( 2 * P ) - e s  

= 3.1 41 59 / (2 * 8)  - 0.0043 
= 0.1920" 

Minimum Actual Tooth Thickness for a class 6 External Spline is: 
t,min = t m a x  - (f * (m +A)) 

= 0.1920 - (1.40*(.0015+.0020)) 
= 0.1871" 
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Maximum Major Diameter of the External Spline is: 
Do max= 

= 
(N + 1) / P - (es / tan g,) 
(25 + 1) / 8 - (.O043 /tan 30") 

= 3.242552 
= 3.242" 

Minimum Major Diameter of the External Spline is: 

Form Diameter of the External Spline is: 
b e  = - - - 

- - 

The Minor Diameter of the Externat Spline is: 
Dre = - - 

- - 
- - 
- - 

Do max - TDEE 
3.2426 - 0.0090 
3.2336 
3.233" 

Dimin - (2 c f )  - (es * 

2.971 276 
2.971 

3.000 - (2 * 0.0125) - (0.0043 * COS 30") 

((N - 1.9) / P) - AD, - (es / tang,) 
((N - 1.9) / P) - (f * (m + A) / tan gD) - (es / tan gD) 
((25 - 1.9) / 8) - (2.0 * (0.0015 + .0020) / tan 30") - (0.0043 / tan 30") 
2.86793 
2.867 

Dimension between Two Pins for maximum actual space width: 
inv I$D = tan go - gD 

Pin Diameter di = 1.7280/ P = 1.728 / 8 
= 0.216" 

inv gi = (S, max / D) + (inv 4, - (di/ Db)) = (0.201 2 / 3.1 25) + (inv 30" - (0.21 6 / 2.706329)) 
= 
= 0.038323 = 27.008035" 

0.064384 + 0.053751 - 0.079813 

Mi = (Db * cos (90 / N) * sec gi) - di = (2.706329 * cos 3.6" * sec 27.008035") - 0.21 6 
= 2.706329 * 0.998027 1.122406) - 0.216 
= 2.815608 = 2.8156" 

Dimension over two pins for minimum actual tooth thickness: 
Pin Diameter de = 1.9200 / P = 1.9200 / 8 

= 0.2400" 

invge = (te min / D) + (invg, + (de / Db) - (II / N)) = (0.1871 / 3.125) + (inv 30" + (0.2400 / 2.706329) - (n / 25)) 
= 
= 0.082761 = 34.190798" 

0.059872 + 0.053751 + 0.088681 - 0.125664 

Me = (üb * (COS (90" / N) sec ge) + de = 
= 
= 3.505334 = 3.5053" 

(2.706329 COS 3.6" sec 34.190798") + .240 
(2.706329 0.998027 * 1.208940) + 0.240 
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This dacumeht U dedicated to the memory of Albert S. Beam. It wm Mr. Beam 
who evolved the concept of effective specification foa spiine fit control. Thir standard 
is b d  on that conapt. 

An American National Standard implies a consensus of those sub- 
stantially concerned with its wope and provisions. An American 
National Standard is intended 8s a guide to aid the manufacturer, 
the consumer, and the general public. The existence of an American 
National Standard daes not in any respect preclude anyone, whether 
he has approved the standard or not, from manufacturing, marketing, 
purchasing, or using products, processes, or procedures not con- 
forming to the standard. 4merican National Standards are subject to 

periodic review and usem are cautioned to obtain the lateet edition$. 
CAUTION NOllCE: This American National Standard may k 

revised or withdrawn at any time. The procedures of the American 
Naîional Standards Institute require that action be taken to mrllinn, 
revise, or withdraw this dandard no later than five yeam from the 
date of publication. Purchasam of American National Standard6 may 
receive current information on all standards by calling or writing the 
American Nationai Standards Institute. 

SAE Technical Board Rules and Regulations 
All technical mpoita, including standards approved and practice8 
recommended, are advisory only. Their u80 by anyone engaged in 
industry or t r a b  is entirely vdunîaiy. There is no agreement to 
adhem to any SAE Standard or SAE Recommended Practice, and no 
commitment to conform to or be guided by any technical npori. 

In formulating and approving technical reports, the Techn id  b u d ,  
its Councils and Committees will not investigate or consider pabnt8 
which may apply to th. subjoct maiter. Prospecîint usan of th 
mport am responsible for protoding themsdvss against liability toi 
infringement of patents. 
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METHOD OF ROUNDING 

Method of Roundlnp 
Symbol 

Inches Millimetres 

0 
Db 

7 significant figures, 
dmply rounded. 

7 significant figures. Eonvattad 
from calculated inch value, then 
simply rounded. 

D,i 
All values except 
Moior Dio Fit 

3 places to right of decimal 
to and including 48/96 spline pitch. 
4 places to right of decimal above 
48/96 spline pitch. Simply rounded. 

2 places to right of decimal, 
converted from rounded inch value, 
then rounded in direction of 
additional cleorance. 

Dli 
Maior Dia Fit 

~ 

4 places to right of decimal, 
simply rounded. 

~~ ~ 

3 places to right of decimal, 
canverted from mundod inch valu., 
tha, rounded in direction of 
additional clearance. 

D F ~  and Di 3 places to right of decimol 
ta and including 48/96 spline pitch. 
4 ploces ta right of decimal above 
48/96 spline pitch. Rounded 
in direction of cleorance. 

2 ploces to right of dcimal, 
converted from roundod inch value, 
then rounded in direction of 
additional clearance. 

sn max' Calculotrd from rounded sv 
4 places to right of decimal, 
simply rounded. 

3 places to right of decimal, con- 
vartod from rounded inch value, then 
randad in dlr.c(ion of clearance. 

3 places to right of decimal, con- 
vatted from rounded inch value, then 
rounded in direction of doarance. 

sr min 
tv max 

~~~ 

4 places to right of decimal, 
simply rwnded. 

Calculated from rounded ir 
4 ploces to tight of decimal, 
simply ramded. 

3 placer to right of decimal, con- 
verted from rounded inch value, then 
roundod in du& of clrnrance. 

tn mina 

3 placer ta right of decimal 
to ond including 48/96 spline pitch, 
4 places ta right of decimal above 
48/96 spline pitch. Simply rounded. 

2 places to right of decimal, 
convMed from rounded inch vabe, 
then rounded in directkm of 
additional clearance. 

Do 
Ali values except 
Maw Dia Fit 

Do 
Major Dia Fit 

4 places to right of deumal, 
simply rounded. 

3 places to right of decimal 
Ia and including 48/96 spline pitch. 
4 places to right of decimal 
above 48/96 spline pitch. Rounded 
in direction of clwrance. 

3 ploces to right of decimal, con- 
varted from rounded inch value,then 
rounded in direction of clearonce. 

2 placer to right of decimal, can- 
vefied frm munded inch value,thai 
rounded in direciion of cl.arance. 

OF. 

3 places to right of decimal 
to and including 48/96 spline pitch. 
4 pioces to right of decimol above 
48/96 spline pitch. Simply rounded. 

2 places to right of decimal, con- 
verted from rounded inch value, then 
rouided in direction of clwrance. 

Subscript n designates tolerance class. 
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This standard is the result of a joint effort by SAE Involute 
Splines, Serrations and Inspection Committee and ANSI Standards 
Committee B92, Involute Splines and Inspection, to update ASA 
B5.15-1960 previously written by the former Technical Committee 
No. 13 of Sectional Committee B5 on the Standardization of Small 
Tools and Machine Tool Elements. This Committee was organized in 
September 1922 under the procedure of the American Standards 
Association and sponsored by the Society of Automotive Engineers, 
National Machine Tool Institute, and the American Society of 
Mechanical Engineers. 

ASA B5.15-1960 was essentially a revision and consolidation of 
ASA B5.15-1950, American Standard on Involute Splines; ASA 
B5.26-1950, American Standard for Involute Serrations; and ASA 
B5.31-1953, American Standard for Involute Splines and Serrations 
Gages and Gaging. 

Most of the features of the 1960 standard are retained; plus the 
addition of three tolerance classes, for a total of four. The term 
“involute serration,” formerly applied to involute splines with 45 deg 
pressure angle, has been deleted and the standard now includes 
involute splines with 30, 37.5, and 45 deg pressure angle. Tables for 
these splines have been rearranged accordingly. The term “serration” 
will no longer apply to splines covered by this standard. 

The revised standard now has only one fit class for all side fit 
splines; the former Class 2 fit. Class 1 fit has been deleted because of 
its infrequent use. The major diameter of the flat root side fit spline 
has been changed and a tolerance applied to include the range of the 
1950 and the 1960 standards. Note the interchangeability 
limitations when used with internai splines made to previous 
standards (see Appendix A, Section 26). Each of the three types of 
splines is preceded by drawing instructions and explanatory data. 

There have been no tolerance nor fit changes to the major diameter 
fit section. A survey indicated limited interest in major diameter 
nt splines and for this reason additionai tolerance classes were not 
tabulated as they were for side fit splines. 

This revision recognizes the fact that proper assembly between 
mating splines is dependent only on the spline being within effective 
specifications from the tip of the tooth to the form diameter. 
Therefore, on side fit splines, the internal component major diameter 
now is shown as a maximum dimension and the external component 
minor diameter is shown as a minimum dimension. The minimum 
internal major diameter and the maximum external minor diameter 
must clear the specified form diameter and thus do not need any 
additional control. 

The spline specification tables now include a greater number of 
tolerance level selections. These new tolerance classes were added 
for greater selection to suit end product needs. The selections differ 
only in the tolerance as applied to space width and tooth thickness. 
The tolerance class which was used in ASA B5.15-1960 is the basis 
and is now designated as tolerance Class 5 .  The new tolerance 
classes are based on the following formulas: 

Tolerance Class 4 = Tolerance Class 5 x 0.71 
Tolerance Class 6 = Tolerance Class 5 x 1.40 
Tolerance Class 7 = Tolerance Class 5 x 2.00 

All dimensions, listed in this standard, are for the finished part. 
Therefore, any compensation that must be made for operations 

which take place during processing, such as heat treatment, must 
be taken into account when selecting the tolerance level for 
manufacturing. 

The standard has the same internal minimum effective space width 
and extemal maximum effective tooth thickness for all tolerance 
classes and has two types of fit. For tooth side fits, the minimum 
effective space width and the maximum effective tooth thickness are 
of equal value. This basic concept makes it possible to have 
interchangeable assembly between mating splines where made to this 
standard regardless of the tolerance class of the individual members. 
This allows a tolerance class “mix” of mating members which often is 
an advantage where one member is considerably less dimcult to 
produce than its mate, and the “average” tolerance applied to the two 
units is such that it satisfies the design need. For instance, this can be 
the result of specification of Class 5 tolerance to one member and 
Class 7 to its mate, thus providing an assembly tolerance in the Class 
6 range. The maximum effective tooth thickness is less than the 
minimum effective space width for major diameter fits to allow for 
eccentricity variations. The table values have been changed as 
follows: 

1. Pitch diameter and base diameter are shown to seven significant 
digits in order to be correct to the number of places used in all 
calculations. 

2. All other diameter values, other than major diameters for major 
diameter fit, have been reduced to three places to the right of 
the decimal point and rounded toward the direction of more 
clearance. 

In the event the fit as provided in this standard does not satisfy a 
particular design need and a specific amount of effective clearance or 
press fit is desired, the change should be made only to the external 
spline by a reduction or an increase in effective tooth thickness and a 
like change in actual tooth thickness. The minimum effective space 
width, in this standard, is always basic. This basic minimum effective 
space width should always be retained when special designs are 
derived from the concept of this standard. 

A revision was approved by SAE in June 1969 and was submitted 
to the American National Standards Institute for adoption as an ANSI 
Standard under the existing standards procedures. This was granted 
on August 18,1969. 

This standard was reaffirmed by committee vote in 1996 and 
includes the following corrections and verifications: 

1. Table 107a was created to provide values for minimum 
effective clearance used for Major Diameter Fit as referenced in 
Table 106. 

2. Table 105 was revised to show proper symbols for minimum 
effective space width and maximum effective tooth thickness. 

3. Table 64 was revised to show values for machining tolerances 
to 5 decimal places. 

4. Tables 53 through 63 were revised to incorporate correct form 
clearance values in the calculations for internal and external 
form diameters. 

5 .  Changes of 0.001 were made to 38 internal minor diameter 
values scattered throughout the 30 and 37.5 degree dimensional 
tables to correct computer rounding. 
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INVOLUTE SPLINES 

INVOLUTE SPLINES 
1. splines 

1.1 General-The requirement lor a positive rota- 
tional connection between shafts aiid related members is 
provided by involute splines. The  involute splines in this 
standard are straight (nonlielical) along their axes. The  
term spline is defined as the entire coiifiguration of the 
component which includes ai l  of the teeth and i5 bounded 
by the major circle and minor circle of tiie teeth. This 
standard is based on a stub pitch design and includes in. 
volute splines with 30, 37.5, anti 45 deg pressure angles. 
Involute splines with 45 deg pressure angle are generally 
used in spline pitches of 10/20 and finer. They can be used 
for delivery of torque if bursting forces are not detrimental 
(as in cases of thin wall tubing) but should be avoided in 
assemblies which require axial shift under load. 

1.2 Purpose-It is the purpose of this portion of the 
standard to provide guidance and data for the design of 
straight (nonhelical) involute spline teeth. This includes 
the dimensions for splines of recommended spline pitches, 
the tolerances for the various spline elements, tooth thickness 
and space width tolerances which may be selected to suit 
design needs, as well as a methodical treatment of manu- 
facturing variations and their effect on the fit between 
mating splined parts. 

13 stop, 
1.3.1 SPLINE TOOTH DIMENSIONS - Tabulated dimensions 

for both 30 and 37.5 deg pressure angle splines cover a range from 
2.515 to 48/96 spline pitch and from 6 to 60 teeth. Tabulated 
dimensions for 45 dcg pressure angle splines cover the full range from 6 
to 100 teeth for 10120 through 48/96 spline pitch; and a more limited 
range of teeth for 64/128 through 128í256 spline pitch. 

1.3.2 UNITS OF MEASUREMENT - Linear dimensions are 
expressed in inches and angular dimensions in degrees. 

2. Spline Tmns and Definitions 
2.1 Spline-A machine element consisting of integral 

keys (spline teeth) or keyways (spaces) equally spaced 
around a circle or portion thereof. 

2 . 1 . 8  PFECTIVE SPLINE-An imaginary perfect mating spline 
is fitted to the given spline without looseness or interference 
considering engagement along the entire length of the spline. 
The effective spline is the surface bounded by this perfect 
mating spline. The axis of the effective spline is identical to 
the axis of the perfect mating spline. 

2.2 Internal Spline-A spline formed on the inner 
surface of a cylinder. 

2.3 External Spline-A spline formed on the outer sur- 
face of a cylinder. 

2.4 Involute Spline-A spline having teeth with in- 
volute profiles. 

2.5 Fillet-The concave portion of the tooth profile 
which joins the sides to the bottom of the space. 

2.6 Fillet Root Spline-A spline in which a single fil- 
let in the general form of an arc joins the sides of adjacent 
teeth. 

2.7 Flat Root Spline-A spline in which fillets join 
the arcs of major or minor circles to the tooth sides. 

2.8 Diametral Pitch, P-The number of spline teeth 
per inch of pitch diameter. T h e  diametral pitch determines 
the circular pitch and basic space width or tooth thickness. 

1 

In conjunction with the nuiiibei of teeth, i t  also determines 
the pitch diameter. 

2.9 Stub Pitch, P,-A number used to denote the ra- 
dial distance from the pitch circle to the major circle of the 
external spline and from the pitch circle to the minor 
circle of the internal spline. The  stub pitch for splines in 
this standard is twice the diametral pitch. 

2.10 Spline Pitch, P/P,-A combination number of a 
one to two ratio indicating the spline proportions; the upper 
or first number is the diametral pitch, the lower or second 
number is the stub pitch and denotes the basic radial length 
of engagement, both above and below the pitch circle. 

2.11 Pitch Circle-The reference circle hom wliicli all 
circular spline tooth dimensions are constructed. Its diame- 
ter is determined as the ratio of the number of teeth to the 
diametral pitch. 

2.12 Pitch Diameter, D-The diameter of the pitch 
circle. 

2.13 Pitch Point-The intersection o1 tiie spline tooth 
profile with the pitch circle. 

2.14 Circular Pitch, p-The distance along the pitch 
circle between corresponding points of adjacent spline 
teeth. 

2.15 Ressute Angle, +The angle between a line 
tangent to an involute and a radial line through the point 
of tangency. Unless otherwise specified, it is the standard 
pressure angle. 

2.16 Standard (Main) Pressure Angle, @,-The pres- 
sure angle a t  the specified pitch diameter. 

2.17 Base Circle-The circle from which involute 
spline tooth profiles are constructed. 

2.18 Base Diameter, &-The diameter of the base 
circle. 

2.19 Major Circle-The circle formed by the outer- 
most surface of the spline. It is the outside circle (tooth 
tip circle) of the external spline or the root circle of the 
internal spline. 

2.20 Major Diameter, Do, D,-The diameter of the 
major circle. 

2.21 Minor Circle-The circle formed by the inner- 
most surface of the spline. It is the root circle of the ex- 
ternal spline or the inside circle (tooth tip circle) of the 
internal spline. 

2.22 Minor Diameter, D,,, Di-The diameter of the 
minor circle. 

2.23 Form Circle-The circle which defines the deepest 
points of involute form control of the tooth profile. This 
circle along with the tooth tip circle (or start of chamfer 
circle) determines the limits of tooth profile requiring con- 
trol. It is located near the major circle on the internal 
spline and near the minor circle on the external spline. 

2.24 Form Diameter, DFc, &,-The diameter of the 
form circle. 

2.25 Depth of Engagement-The radial distance from 
the minor circle of the internal spline to the major circle 
of the external spline, minus corner clearance and/or 
chamfer depth. 

2.26 Bpsic space Width - The basic space width for 30 deg 
pressure angle splints is half the circular pitch. The basic space width 
for 37.5 and 45 deg pressure angle splines, however, is greater than half 
the circular pitch. The teeth are proportioned so that the external tooth, 
at its base, has about the same thickness as the internai tooth at the form 
diameter. This results in greater minor diameters than those of 
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2 INVOLUTE SPLINES 

comparable involute spiines of 30 deg p n s ~ ~ r e  angle. 
2.27 Actuai Space width, II - The circular width on the pitch 

circle of any singie space considering an infiaitely thin increment of 
axial spüne length. 

2.28 Effective Space Width, s,-The effective space 
width of an internal spline is equal to the circular tooth 
thickness on tlie pitch circle of an imaginary perfect ex- 
ternal spline which would fit the internal spline without 
looseness or interference considering engagement of the 
entire axial length of the spline. T h e  minimum effective 
space width of the internal spline is always basic, as shown 
in Table 1. Fit variations may be obtained by adjusting 
the tooth thickness of the external spline. 

2.29 Actual Tooth Thickness, t-The circular thick- 
ness on the pitch circle of any single tooth considering an 
infinitely thin increment of axial spline length. 

2.30 Effective Tooth Thickness, tu-The effective 
tooth thickness of an external spline is equal to the cir- 
cular space width on the pitch circle of an imaginary 
perfect internal spline which would fit the external spline 

CENTERLINES 
OF TEETH 

REFERENCE AXIS 

A- LEAD VARIATION 

CENTERLINES 
Oc TEETH REFERENCE AXIS7 

- 
8- PARALLELISM VARIATION 

EFFECTIVE SPLINE AXIS 

REFERENCE AXIS 

w 
C- ALIGNMENT VARIATION 

FIG. 1-LEAD VARIATIONS 

which contacts the mating spline, On sliding splines it ex- 
ceeds the length of engagement. 

without looseness or interference, considering engage- 
ment of tlie entire axial length of the spline. 

2.31 Effective Clearance, c,-The effective space width 
of the internal spline minus the effective tootli Lhickness of 
the mating external spline. 

2.32 Theoretical Maximum Clearance-Tlie actual 
space width of an internai spline minus the actual tooth 
thickness of the mating external spline. I t  does not define 
the fit between mating members, because of the effect of 
variations. 

2.33 Form Clearance, c,-The radial depth of involute 
profile beyond the depth of engagement with the mating 
part. It allows for looseness between mating splines and 
for eccentricities between the minor circle (internal), the 
major circle (external), and their respective pitch circles. 

2.34 Total Index Variation-The greatest difference 
in any two teeth (adjacent or otherwise) between the actual 
and the perfect spacing of the tooth profiles. 

2.55 Profile Variation-Any variation from tlie speci- 
fied tooth profile normal to tlie flank. 

2.36 Lead Variation-The variation of the direction of 
the spline tooth from its intended direction parallel to the 
reference axis, also including parallelism and alignment 
variations. See Fig. 1. Note: Straight (nonhelical) splines 
have an infinite lead. 

2.37 Parallelism Variation-The variation of paral- 
lelism of a single spline tootli with respect to any other 
single spline tooth. See Fig. 1. 

2.38 Alignment Variation-The variation of the effec- 
tive spline axis with respect to the reference axis. See Fig. 1. 

2.39 Out of Roundness-The variation of the spline 
from a true circular configuration. 

2.40 Effective Variation-The accumulated effect of 
the spline variations on the fit with the mating part. 

2.41 Variation Allowance, l-The permissible effec- 
tive variation. 

2.42 Machining Tolerance, m-The permissible varia- 
tion in actual space width or actual tooth thickness. 

2.43 Total Tolerance, m + A-The total tolerance is 
the machining tolerance plus the variation allowance. 

2.44 Length of Engagement, &-The axial length of 
contact between mating splines. 

2.45 Active Spline Length, &,--The length of spline 

2.46 Reference-As used in this standard, reference is 
an added notation or modifier to a dimension, specifica- 
tion, or note when that dimension, specification, or note is: 

1. Repeated for drawing clarification. 
2. Needed to define a nonfeature datum or basis from 

which a form or feature is generated. 
3. Needed to define a nonfeature dimension from which 

other specifications or dimensions are developed. 
4. Needed to define a nonfeature dimension at which 

toleranced sizes of a feature are specified. 
5. Needed to define a nonfeature dimension from which 

control tolerances or sizes are developed or added as 
useful information. 

Any dimension, specification, or note that is noted 
“REF’ shall not be used as ;i criterion for part acceptance 
or rejection. 

3. Symbols-The general symbols used to designate the 
various spline terms and dimensions are given below. See 
Figs. 5-9. 

effective clearance 
form clearance 
pitch diameter 
base diameter 
pin contact diameter, internal spline 
pin contact diameter, external spline 
form diameter, external spline 
form diameter, internal spline 
minor diameter, internal spline 
major diameter, external spline 
minor diameter, external spline (root) 
major diameter, internal spline (root) 
diameter of measuring pin for external spline 
diameter of measuring pin for internal spline 
variation allowance 
involute roll angle 
change factor for external spline 
change factor for internal spline 
spline length Copyright SAE International 
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7.5 4- 4 

0.6683 

0.5569 

0.I392 

-- 
0.104.I 

0.0696 

-- 

0.0522 

_- 
0.04 ~n 

0.0348 

3 

TABlf I - U S I C  DIMENSIONS FOR S?lIWS 

Min CWocIiv~ Spmcm WiRh 
BASIC, 
SV min 

Od-Q 

0.6283 2.5/5 1.2566 

1.0472 3 /6 0.5236 

4/8 0.7854 C.3927 0.4 177 

5/10 0.62~13 

0.5236 

0.3927 

0.3142 

0.3142 

0.26 1 8  

_- 

0.1963 

0.1571 

0.3342 

0.2785 

0.2088 

6/12 

8/16 

10/20 0.1671 0.1771 

O. 1476 12/24 0.1309 

o.ovnz 0.1 IO7 16/32 

_____ 

20/40 

O. IV63 

0.1571 0.0785 0 . 0 ~ 1 ~ 5  0.08ns 

24/48 0.0654 0.0738 

0.0553 

O. 1309 

-- 

0.0982 

-. 

0.0765 

0.0654 

32/64 0.049 1 

40/80 0.0443 0.0393 

0.0327 0.0369 

0.049 1 0.0277 

0.0393 0.0221 

0.0138 

80/160 

128/256 , 0.0246 

L 

“Shown to illustrate the relativ* tooth sizar for the various spline pitches. 
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Minor 
Diameter, I 

Extornol 

2.515 thru 
12/24 
spline pitch. 

16/32 
spline pitch, 
and f i e r  

spline pitch, 
and finer 

10/20 

4 INVOLUTE SPLINES 

TABU I-CORYUIAS POR BASIC DIME"$ 

FIIIml 
R0.t 
Sld. 
rit 

2.5/5 
1hN 

41/94 
Spline Pitch 

Flllol 
R..( 
114. 
Fit 

%5/5 
*U 

48/96. 
Spline Pit& 

Flll.1 
Reel 
Hde 
FH 

Z S / S  I ¶ /6 
tkru thri 

16/31 
âplinm C k h  Spline Pitch 

2P 2P 
2 p  I 2P Stub Pitch 2P 

N 
P 
- D N 

P 
- N 

P 
- Pitch Diameter 

D COS #D O COS #o ob 

P 

Bose Dionetor 

Circulor Pitch 
I - 
P 

I - 
P 

n - 
P 

- I 1 5  I 

2P 
n - 

2P 
0.5r + 0.1 

P 
0.5n + 0.2 

P 
Minimum Effective 

Spoco Width 

Mow Diometor, 
IIItWltOl 

M a b r  Diometor, 
Extemol 

.v 

D~ N+1 w t n l  P P 
N 4- 1.4 Ni- 1.8 

P 
N + 1.6 

P P 

DO 
N+1 

P 
N + 1  

P 
N + 1  

P 

N - 0.6 
P 

I 

N L  
P 

N - 1  
P 

N - 0.8 
P 

Di - 

Dre 

DFi 

N - 1.8 
P 

N - 2  
P 
- N - 1.35 

P 
N -  1.3 

P 

N - 1  
P 
- 

N+l + 2CF 
P 

+ 2CF 
P 

Form Diameter, 
Ext.rnal DF. N - 0.8 -- 2CF 

N - 0.6 -- 2CF 
N - 1  -- 2CF 

0.00 1 o. with Fonn Ckorance 
(Rodmi) mox of 0.01 O, inin of 0.002 

r = 3.1 41 5927. 
NOTE: All spline spocificotion table dimondons ore dorived írom those boric fonnuloi by opplicotion of tderonces. 

active spline length: 
length of engagement 
machining tolerance 
measurement over pins, external spline 
measurement between pins, internal spline 
number of teeth 
diametral pitch 
stub pitch 
spline pitch 
circular pitch 
fillet radius 
actual space width. circular 
effective space width, circular 
actual tooth thickness, circular 
effective tooth thickness, circular 

e = pressure angle 
en = standard pressure angle 
ed = pressure angle at pin contxt  diameter, internai 

spline 
= pressure angle at pin contact diameter, external 

spline 
= pressure angle at pin center, internal spline 
= pressure angle at pin center, external spline 

3.1 Subscripts.-The following subscripts are used in 
conjunction with the above symbols to designate relative 
conditions or locations: 
b = at  base circle, base 
c = at contact diameter, compressive 

o4 
o, 
ep = pressure angle at form diameter 

P, = 
P/P, = 
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15.8 
17.6 
10.4 
2 1.8 
23.0 
24.8 

- 
- - 

e = external 

14.5 
16.0 
17.5 
19.0 
20.5 
22.0 - - - 
- 

INVOLUTE SPLINES 5 

TAUE 3-MAXIMUM ïOLLRANCES FOR $?ACE WIDTH AND 

12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 

f = pertaining to a fillet 
F = pertaining to form diameter 
G = pertaining to gages 
i = internal 
r = root 
u = effective 
z = any assumed condition (Ø~, D,) 

4. Pressure Angk (Standmd)-Standard pressure angles 
included in this standard for involute splines are 30, 37.5, 
and 45 deg. 

5. Types of Fit-This standard deals with two types of 
fit, side fit and major diameter fit, for 30 deg pressure angle 
splines; and only one type of fit, the side fit, for 37.5 and 
45 deg pressure angle splines. Formulas for the basic di- 
mensions of these fits are shown in Table 2. 

5.1 Side Fit-In this fit the mating members contact 
on the sides of the teeth only; major and minor diameters 
are clearance dimensions. T h e  tooth sides act as drivers 
and centralize mating splines. 

5.2 Major Diameter Fit-In this fit the mating mem- 
bers contact at the major diameter for centralizing. The  
sides of the teeth act as drivers. T h e  minor diameters are 
clearance dimensions. 

T h e  major diameter fit provides ;I minimum effective 
clearance that will allow for contact and location at the 
major diameter with a minimum amount of location or 
centralizing effect by the sides of the teeth. T h e  major di- 
ameter fit has only one space width and tooth thickness 
tolerance which is the same as side fit Class 5.  Tooth thick- 
ness dimensions, however, are smaller than the Class 5 side 
fit to allow for eccentricity variations. Therefore, a specific 
table for measurement over pins (Table 84) has been pro- 
vided for external major diameter fit splines. 

5.2.1 A fillet root may be specified for an external spline, 
even though it is otherwise designed to the flat root side 
fit or major diameter fit standard. An internal spline with 
a fillet root can be used only for the side fit. 
6. Classes of Tokrances-This standard includes four 

classes of tolerances on space width and tooth thickness. 
This has been done to provide a range of tolerances for 
selection to suit a design need. T h e  classes are variations of 
the former single tolerance which is now Class 5 and are 
based on the formulas shown in Table 3. All tolerance 
classes have the same minimum effective space width and 
maximum effective tooth thickness limits so that a mix of 
classes between mating parts is possible. 

7. Filkts and Chamfers 
7.1 Internal Splines with Flat Root-Internal splines 

are normally designed with a flat root because their broad 
bases and high pressure angles at the major diameter pro- 
vide a stronger tooth than that of the mating external 
spline. 

7.2 Fillets on 30 deg Pressure Angle Flat Root 
Splines-These fillets, if generated, have a varying radius of 
curvature. They are controlled by the form diameter and 
specification is usually not required. Flat root splines are 
suitable for most applications. 

7.3 Fillets on 30 deg Pressure Angle Fillet Root 
Splines-Highly stressed splines or specific manufacturing 
methods may require the use of a fillet root design. 

External splines may be produced by generating with 
a pinion type shaper cutter or with a hob, or by cutting 

11.7 
12.4 
13.1 
13.8 
14.5 
15.2 
15.9 

?/ ?, 

N 

20.3 
22.6 
24.9 
27.2 
29.5 
31.8 - 
- 
- - 

IO 
20 
30 
40 
50 
60 
70 
80 
PO 

100 

17.0 
19.0 
21.0 
23.0 
25.0 
27.0 - 
- 
- - 

N 

15.7 
17.4 
19.1 
21.6 
22.5 
24.2 
25.9 
27.6 
29.3 
31.0 

IO 
20 
30 
40 
50 
60 
70 
80 
90 

1 O0 

n 

14.2 12.2 
15.4 13.4 
16.6 14.6 
17.6 15.8 
19.0 17.0 
20.2 16.2 
2 1.4 19.4 
22.6 20.6 
23.6 21.8 
25.0 23.0 

IO 
20 
30 
40 
50 
60 
70 
80 
90 

100 

N 

17 
20 
22 
25 
27 
30 - 
- 
- 
- 

All 

I5 I5 
16 17 
20 19 
22 20 
25 22 
27 24 

26 
28 
29 
31 

- 
- 
- 
- 

TOOTH THICKNESS Of TOLERANCE CLASS Sa S?LlNES 
Volws shown in 1.n ihou8ondthr (20 = 0.0020~ 

l.S/S 4/8 6/12 10/10 16/31 14/48 64/128 
and 1 and 1 rnd I and I and 1 lhru 1 and 1 128/2S6 
3/6 S/10 8/16 11/14 10/40 48D6 80/160 

Mathlnlng Tol.rrnro, m (Summary of Toblo 106) 

12.5 
14.0 
15.5 
1 7.0 
18.5 
26.0 - - 
- - 

11.7 
12.4 
13.1 
13.8 
14.5 
15.2 
15.9 
16.6 
17.3 
18.0 

9.6 
10.2 
10.6 
11.4 - - 
- - - 
- 

9.5 
10.0 
10.5 - 

Vrrlalion Allowone., (Summary of Tabl. 106) 

23.5 
27.0 
30.5 
34.0 
37.5 
41.0 - - - 
- - 

11.0 
12.0 
13.0 
14.0 - 

9.6 
10.6 
11.4 - 

20 
24 
26 
32 
36 
40 - - - - 

14 
I5 
16 
18 
19 
20 
21 
22 
24 
25 __ 

I I2 I 
13 I 1: I 

I ii I 
Profil. Vailation 

OFor aLer tderance claisesr: 
CIasa 4 = 0.71 X Tabulated volue 
Clara 5 = As tabulated in table 
Clau 6 = 1.40 X Tabulated value 
CIasa 7 = 2.00 X Tabulated value 

with no generating motion using a tool formed to the con- 
tour of a tooth space. External splines are also made by 
cold forming and in these cases are usually of the fillet 
root design. Internal splines are usually produced by 
broaching, by form cutting, or by generating with a 
shaper cutter. Even when full tip radius tools are used, 
each of these cutting methods produces a fillet coptour 
with individual characteristics. Generated spline fillets 
are curves related to the prolate epicycloid for external 
splines and the prolate hypocycloid for internal splines. 
These fillets have a minimum radius of curvature a t  the 
point where the fillet is tangent to the external spline 
minor diameter circle or the internal spline major di- 
ameter circle and a rapidly increasing radius ol curvature 
up  to the point where the fillet comes tangent to the 
involute profile. 

Fillets produced by formed cutting tools are usually 
true circular arcs tangent to the external spline minor 
diameter or the internal spline major diameter and 
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6 INVOLUTE. SPLINES 

tangent to the adjacent involute profiles. Fillets whose 
minimum radiiis of ciirvatiire is equal to or larger than the 
minimum fillet radius values tabulated in Table 108 can 
be produced with ful l  tip radius tools by any of the 
cutting me tiiods. 

Tlie values in Table 108 may be used as minimum 
radii of ciirvatiire for stress c;ilciilations and they may be 
specified ;is “miiiimiim fillet radii.” 

7.3.1. Tabulated dimensions for 37.5 and 45 deg pres- 
sure mgle splines ;ire based on tlie fillet root design. 

7.4 Corner Clearance-Corner clearance is mandatory 
for m;ijor diameter fits. This is itstially accomplished by 
proi,idiiig chamfers on the external spline as specified in 
tlie tables. If chamfers cannot be conveniently provided 
on tlie external spline, see Appendix A, Section 23, for 
providing corner clearance on the internal spline. 

7.4.1. St;iiidnrd internal involute splines have no chamfer 
;it the minor diameter. Where design requirements permit, 
and a chamfer is necessary, special tooling or a secondary 
operation is required. 

8. Spline Vm-ations-The maximum allowable variations 
for involute splines are listed in Table 3. 

8.1 Profile Variation--The reference profile, from 
which variations occur, passes through the point which is 
used to determine the actual space width or tooth thick- 
ness. Tliis is either the pitch point or the contact point 
of the standard measuring pins. 

Profile variation is positive in the direction of the space 
and negative in tlie direction of the tooth, as shown in 
Fig. 2. Profile variations which may occur at any point on 
the profile for establishing effective fits are shown in 
Table 3. 

8.2 Lead Variations-The lead tolerance for the total 
spline length applies also to any portion thereof unless 
otherwise specified. 

8.3 Out of Roundness-This condition may appear 
merely ;is ;i result of index and profile variations given 
in Table Y aiid requires no further allowance. However, 
heat treatment Lind deflection of thin sections may cause 
out of roundness, which increases index and profile 
variations. Tolerances for such conditions depend on many 
variables and are therefore not tabulated. Additional tooth 
and/or space width tolerance must allow for such condi- 
tions. 

8.4 Eccentricity 
8.4:i Eccentricity of major and minor diameters, in 

relation to the effective diameter of side fit splines, should 
not cause contact beyond the form diameters of the mating 

c 

NEGATIVE - 
INTERNAL SPACE EXTERNAL TOOTH 

FIG. 2-PROFILE VARIATIONS 

splines, even tinder conditions of maxium effective clear- 
ance. This standard does not establish specific tolerances. 

8.4.2 Eccentricity of major diameters in relation to the 
effective diameters of major diameter fit splines should be 
absorbed witliiii tlie maximum material limits established 
by the tolerances 011 major diameter and effective space 
width or effective tooth thickness. 

8.4.3 If tlie iiligtiment of mating splines is affected 
by eccentricity of locating surfaces relative to each other 
and/or the splines, i t  may be necessary to decrease the 
effective and actual tooth thickness of the external splines 
in order to maintain the desired fit condition. This stand- 
ard does not include allowances for eccentric location. 

9. Effect of Spline Variations 
9.1 Index Variations-These variations cause the 

clearance to vary from one set of mating tooth sides to 
motlier. Since tlie fit depends on the areas with minimum 
clearance, index variations reduce tlie effective clearance. 

9.2 Profile Variations-Positive profile variations af- 
fect the fit by reducing effective clearance. Negntive profile 
variations do not affect the fit but rediice the contact area. 

9.3 Lead variations-These variations will cause clear- 
:ince variations ;inti therefore reduce the effective clearance. 

9.4 Variation Allowance-The effect of individual 
spline variations on the fit (effective variation) is less than 
their total, because areas of more than minimum clear- 
ance can be altered without changing the fit. Tlie variation 
allowmce is 60% O E  the sum of twice the positive profile 
variation, the total index variation and the lead variation 
for the length of engagement. The  variation allowances in 
Table 3 are based on a lead variation for an assumed 
length of engagement equal to one-half the pitch diameter. 
Adjustment may be required for a greater length of en- 
gagement. 

10. Effective and Actual Dimensions 
10.1 Effective and Actual Space Width-Fig. SA 

illustrates an internal spline with variations of index and 
profile. Fig. 3B shows that a perfect external spline contour 
(without \,ariatiom) does not fit, even though each tooth 
has the sime width as the mating space. To allow the 
perfect external spline to f i t  in any position, ali spaces 
of the internal spline must be widened by the amoiint of 
interference. This width as shown in Fig. 3C is the 
actual space width of the internal spline. T h e  effective 
space width is tlie tooth thickness of the perfect mating 
spline. 

10.2 Effective and Actual Tooth Thickness-The same 
reasoning applied to tlie external spline leads to the con- 
cept of effective tooth thickness which exceeds the actual 
tooth thickness by the effective variation. See Fig. 4. 

10.3 Effective Clearance-The effective space width 
of the internal spline minus the effective tooth thickness 
of the external spline is the effective clearance, which 
defines the fit of mating parts. (This is strictly true only 
if high points of mating parts come into contact.) Positive 
effective clearance represents looseness or backlash, nega- 
tive effective clearance represents tightness or interference. 

10.4 Space Width and Tooth Thickness Limits-The 
variation of actual space width and actual tooth thickness 
within the machining tolerance causes corresponding vari- 
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Max 
Required 

- REF 

- REF-- 
Mon 

INVOLUTE SPLINES 

-- Required -- REF 

-- REF -- REF 

Required Required -~ 

7 

Max 
Required 

- REF 

- REF-- 
Mon 

TAUE k S P E a F l C A T l 0 N  WIDE FOR SPACE WIDTH AND TOOTH THICKNtlS 

-- Required -- REF 

-- REF -- REF 

Required Required -~ 

DimonaI*n 

Required -- l- 

space 
Width 

of 
Internal 
Spline 

Required -- Required (BOUC) - - 

REF 

- Required -- 
.&. 

Tooth 
Thickness 

of 
External 
Spline 

REF -- REF -- 

REF Required -- 

- (5) 
I I I 

Min 

cr Min = O - 

ul-j-l- Max REF -I- Required -- Required 

I min I I I 

Nde:  R e  minimum effective clearance, cv min, ir greatar than zero for mobr 
diameter fits. nie maximum effective tao6 thickness ir leas than the minimum effective 
space width for m o b r  diameter fit1 ta allow for eccentricity variations. 

ACTUAL TOOTH THICKNESS 

EFFECTIVE TOOTH THICKMESS 
EOUALS SPACE WIDTH OF 
PERFECT INTERNAL SPLINE 

EACH SPACE IS  BASIC WIDTH. THL WRRCT LXTERNAL SRINE WiTH 
BASIC TOOTH THlCñNESS INTER- 
ERES AT X. 

ACTUAL SPACE WIDTH 

EFFECTIVE SPACE WIDTH 
EOUALS TOOTH THICKNESS OF 
PERFECT EXTERNAL SPLINE 

. “ / / / / I  ’ 

THE PERfECT EXIEMAL SRINE ATS IN ANT POWION, IF ALL SPACES AIE WIDENED 
BY THE AMOUNl OF THE INTERfEILNCE. 

FIG. 3-EFFECT OF VARIATIONS ON INTERNAL SPLINE 

ations of effective dimensions, so that there are four limit 
dimensions for each component part, as illustrated in 
Table 4. 

The  minimum effective space width is always 
basic. The  maximum effective tooth thickness is the same 

10.4.1 

THE ERECT INTERNAL SPLINE FITS IN ANY POWION. If ALL TEETH OF THE EXTERNAL 
ME NARROWLD BY THE AMOUNT OF THE INTERRILNCE. 

FIG. &EFFECT OF VARIATIONS ON EXTERNAL SPLINE 

as the minimum effective space width except for the major 
diameter fit. T h e  major diameter fit maximum effective 
tooth thickness is less than the minimum effective space 
width by an amount which allows for eccentricity between 
the effective spline and the major diameter. The  permis- 
sible variation of the effective clearance is divided between 
tlie internal and external splines to arrive at tlie maximum 
effective space width and the minimum effective tooth 
thickness. Limits of the actual space width and actual tooth 
thickness are constructed from suitable variation allow- 
ances. 

I I .  Use of Eflectivc and A c W  Dimensions-Table 4 
presents four dimensions for space width and for tooth 
thickness. Each of these has a definite function. 
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8 INVOLUTE 

11.1 Minimum Effective Space Width and Maximum 
Effective Tooth Thickness-These dimensions control the 
minimum effective clearance, and must always be specified. 

11.2 Minimum Actual Space Width and Maximum 
Actual Tooth Thickness-These dimensions cannot be used 
for acceptance or rejection of parts. If the actual space 
width is less than the minimum without causing the effec- 
tive space width to be undersize, or if the actual tooth 
thickness is more than the maximum without causing the 
effective tooth thickness to be oversize, the effective vari- 
ation is less than anticipated; such parts are desirable and 
not defective. The  specification of these actual dimensions 
as processing reference dimensions is optional. They are 
also used to analyze undersize effective space width or over- 
size effective tooth thickness conditions to determine 
whether or not they are caused by excessive effective vari- 
at ion. 

11.2.1 The  machining tolerance includes an allowance 
for taper. Any taper will affect a lead or parallelism read- 
ing. 

11.3 Maximum Actual Space Width and Minimum 
Actual Tooth Thickness-These dimensions control ma- 
chining tolerance and also limit the effective variation. 
The  spread between these dimensions, reduced by the 
effective variation of the internal and external spline, is 
the maximum effective clearance. Where the effective 
variation obtained in machining is appreciably less than 
the variation allowance, these dimensions must be adjusted 
in order to maintain the desired fit. 

11.4 Maximum Effective Space Width and Minimum 
Effective Tooth Thickness-These dimensions define the 
maximum effective clearance, but they do not limit the 
effective varia tion. 

11.4.1 They may be used, in addition to the limits of 
paragraph i 1.3, in order to prevent the increase of maxi- 
mum effective clearance, due to reduction of effective vari- 
ations. See Table 4, Alternate Method A. T h e  notation 
“inspection optional” may be added where maximum 
effective clearance is an assembly requirement, but does not 
need absolute control. It will indicate, without necessarily 
adding inspection time and equipment, that the actual 
space width of the internal spline must be held below the 
maximum, or the actual tooth thickness of the external 
spline above the minimum, if machining methods result in 
less than the allowable variations. 

11.4.2 Where effective variation requires no control, 
Alternate Method B shown in Table 4 shall be used. When 
Alternate Method B is used and it  is necessary to control 
the effective variations by laboratory inspection, the follow- 

SPLINES 

ing data shall be added to tlie spline specifications: 
(a) INVOLUTE PROFILE VMIATION 

(Zu0 AT POINT OF ACTüAL +- 
MUSUREMENTI -xJooo( 

(b) TOTAL INDM VMIATION, MAX XJOQx 
(e) LEAD VMIATION x)o[xx 

12. Spìine Tables-Tables 5-38 give dimensions for So 
deg pressure angle flat root side fit, flat root major diameter 
fit, and fillet root side fit splines; and include tolerance 
Classes 4, 5, 6, and 7, except for the major diameter fit, 
which is Class 5 only. 

Tables 39-52 give dimensions for 37.5 deg pressure 
angle fillet root side fit splines and include tolerance 
Classes 4, 5, 6, and 7. 

Tables 53-63 give dimensions for 45 deg pressure angle 
fillet root side fit splines and include tolerance Classes 
4, 5. 6, and 7. 

12.1 Dimensions and Tolerances-The dimensions and 
tolerances listed in Tables 5-63 are derived from the 
formulas listed in Table 105. Some dimensions are modi- 
fied as explained in Section 25. Space width and tooth 
thickness tolerances for tolerance Class 5 are based on 
Tables 3 and 64. 

13. Druwing Datu-It is important that uniform specifi- 
cations be used to show complete information on detail 
drawings of splines. Much misunderstanding will be 
avoided by following the suggested arrangement of dimen- 
sions and data, as shown on data sheets. The  number of x’s 
indicates the number of decimal places normally used. 
With this charted type of spline specifications, it is usually 
not necessary to show a graphic illustration of the spline 
teeth. 

13.1 Spline Data and Reference Dimensions-Spline 
data are used for engineering and manufacturing purposes. 
Pitch and pressure angle are not subject to individual in- 
spection. Reference dimensions are defined in paragraph 
2.46. 

13.2.1 Flat root side fit internal splines may be used with 
fillet root external splines where the larger radius is de- 
sired on the external spline for control of stress concen- 
trations. This combination of fits may also be permitted as 
a design option by specifying for tlie minimum r w t  di- 
ameter of the external, the value of the minimum root 
diameter of the fillet root external spline and noting this 
as “optional root.” 

13.2.2 A design option may also be permitted to provide 
either flat root internal or fillet root internal by specifying 
for the maximum major diameter, the value of the maxi- 
mum major diameter of the fillet root internal spline and 
noting this as “optional root.” 

13.2 Combinations of Types 
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30 DEO PRESSURE ANGLE 

s -ACTUAL 
Sv - EFFECTIVE \ 

TOOTH THICKNESS (CIRCULARI 
t - ACTUbL 
$-EFFECTIVE i 

-SPACE WIDTH (CIRCULARI 

\ 
L L C 4  7 FORM CLEARANCE C.-- 

I I  OPTIONAL A 
MAJOR DIA 1 1 

MINOR DIA 

00 o, 

PITCH 

EXTERN& 

FII ' C f  - I 

1 

L T  

DIA 
D 

REF 

\ 

9 

FIG. 5-SPLINE TERMS, SYMBOLS AND DRAWING DATA. 30 DEG PRESSURE ANGLE, FLAT ROOT SIDE FIT 

This fit is used in restricted areas (as with tubular parts 
with wall thickness too small to permit use of fillet roots, 
and to allow hobbing closer to shoulders, etc.) and for 
economy (when hobbing, shaping, etc. and shorter broaches 
for the internal member). 

Press fits are not tabulated because their design depeiids 
on the degree of tightness desired and must allow for bucl1 
factors as the shape of the blank, wall thickness, m;iterial, 
hardness, thermal expansion, etc. Close tolerances or selec- 
tive size grouping may be required to limit fit variations. 

See Tables 5-16. 

D R A W I G  DATA 

INTERNAL INVOLUTE KLINE DATA 

RAT ROOT SIDE RT 

NUMBER Of TEEW 
SPLINE MCH 
PRESSURE ANGLE 
USE MAMETER 

MAJOR MAMETER 
FORM MAMETTH 
MINOR WAMETER 

mcn DIAMETER 

i a  
ÆÆ/XÆ 

30' 
x.xxxxxx REF 
x.axaxxa REF 
x.xxx M A X  
l . l Æ Æ  

a.xxx/x.xxx 

~- ~~~~~ 

EXTERNAL INVOLUTE SPLINE OATA 

RAT ROOT SIM FIT 

NUMBER OF TEEM i a  
SPLINE WTCM xa/xi  
PRESSURE ANGLE 30D 
BASE DIAMETER i .axxiaa REf 
P l K M  MAMETER a.xxxxxx REF 
MAJOR DUMETER x.xxx/x.ux 
FORM DIAMETER L X X Æ  

MINOR D1AMOTH x.ixx MIN 

C I K U A R  SPACE WIDTH II CIRCCIKAR TOOTM TMCñNESS 

M A X  ACTUAL 
M H  EFFECTIVE 

Æ.ÆIXÆ 

x.axxx 

The following infarmotion moy be added a i  required: The following information may be added as required: 

MIN MEASUREMENT OVER PINS x.xaxx R I 3  
PIN DIAMETER 1.ÆÆXX PIN DIAMETER a.xaax 
M A X  MEASUREMENT BOWEEN PINS x m a x  REF I! 

T h e  above drawing data is required for the spline 
specifications. T h e  standard system is shown; for alternate 
systems, see Table 4 and paragraphs 11.4.1. 11.4.2 and 13. 
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S 

Moi. A m a l  Cire. Space Width 

for Toloronco Clors 

7 6 5 4 

=7 S R  s5 I 4  

8.7 8.6 8.5 8.4 

10 

t 

Min. Actual Cim. Tooth Thickness 

for Tokranco Class 

4 5 6 7 

1, 1, t 6  t 7  

11.4 11.5 11.6 11.7 

30 DEG PRESSURE ANGLE 
TABLE 5-30 D E G  PRESSURE ANGLE, F L A T  ROOT SIDE FIT, 2.5/5 SPLINE PITCH 

0.6240 
0.6239 
0.6139 
0.6139 
0.6238 

0.6222 
0.6221 
0.6221 
0.6220 
0.6220 

Intomal 
(soe Drawing Data) 

Ert.mal 
(BOO Drawing Dato) 

5, 
Min. Eff. Cire. Space Width 

= 0.6283 
Notes c L d 

t V  

Mor. Hf. Cire. Tooth Thickness 
: 0.6283 

Notes c 1 d 
Db 

80- 
Dia. 

Dr i 
Major 
Dia. 
Mar. 

'Fi 
Form 
Dio. 

___ 
5.1 

DO 
Maior 
Dia. 

.- 

14.1 

'Fe 
Form 
Dio. 

- 
17.1 

Nor. o 

- 

- 

- 
2m 
2.474 
2.85 

3.- 

4.023 
4a1b 
4.810 
5.m 
$.bol 

a.242 

s.m 
Lm 
6.791 
7.1W 
7.m 

7.- 
8.302 
8.781 
9.180 
9.580 

9.980 
0.380 
lO.780 
1.180 
11.580 

1.980 
12.380 
12.710 
13.180 
3.580 

3.910 
4.380 
4.780 
5.1 80 
5.580 

5.980 
6.380 
6.760 
7.180 
7.580 

7.980 
8.380 
8.760 
9.180 
9.580 

9.980 
0.380 
0.780 
1.180 
1,580 

1.980 
2.3W 
2.780 
3.180 
5.580 - 

Dre 
Mim 
Dio. 
Min. 

18.1 

1.843 
2.243 
2.643 
3.043 
3.442 

3.842 
4.242 
4.642 
5.042 
5.441 

5.041 
6.241 
6.641 
7.041 
7.441 

7.840 
8.240 
1.640 
9.040 
9.440 

9.839 
0.239 
0.639 
I .O39 
1.439 

1.839 
2.238 
2.638 
3.031 
3.458 

3.U8 
4.237 
4.637 
5.037 
5.437 

5.u7 
6.237 
6.636 
7.036 
7.436 

7.834 
1.236 

9.035 
9.435 

9.835 
'0.235 
0.634 
1 .O34 
I .434 

I .o34 
2.234 
2.634 
3.033 
3.433 - 

Minor 
Dio. 

__ 
6.1 

f Dia. 

c 

4.1 

Nato e 

+200 
-0 

2.104 
2.480 
2443 

3.641 

4.wa 
4.427 
4.822 
5.217 
5.614 

6.01 1 
6.- 
6.101 
7.m 
7.- 

8.001 
8.4ûI 
8.800 
9.200 
9.600 

1o.OOo 
10.400 
10.800 
11.200 
1 1 . a o  
12.000 
12.400 
12.800 
13.200 
13.600 

1 4 .O00 
14.400 
14.800 
15.200 
15.600 

16.000 
16.400 
16.100 
17.200 
17.600 

18.Ooo 
11.400 
18.800 
19.203 
19.600 

20.000 
20.400 
20.800 
2 1 200 
11.600 

22.000 
22.400 
22.800 
23.200 
23.600 

- 

- 

a.2- 

- 

Note __ 

- 
0.6309 
0.6310 
0.6310 
0.63 1 1 
0.631 1 

0.631 1 
0.63 12 
0.631 2 
0.631 2 
0.6313 

0.6313 
0.63 14 
0.63 14 
0.631 4 
0.6315 

0.63 15 
0.631 5 
0.6316 
0.6316 
0.6317 

0.6317 
0.6317 
0.6318 
0.6318 
0.63 I 8  

0.6319 
0.63 1 9 
0.6320 
0.6320 
0.6320 

0.6321 
0.6321 
0.6321 
0.6322 
0.6322 

0.6323 
0.6323 
0.6323 
0.6324 
0.6324 

0.6324 
0.6325 
0.6325 
0.6326 
0.6326 

0.6326 
0.6327 
0.6327 
0.6327 
0.6328 

0.6328 
0.6329 
0.6329 
0.6329 
0.6330 - 

a b  - 

~ 

0.6257 
0.6256 
0.6256 
0.6255 
0.6255 

0.6255 
0.6254 
0.6254 
0.6254 
0.6253 

0.6253 
0.6252 
0.6252 
0.6252 
0.6251 

0.6251 
0.6251 
0.6250 
0.6250 
0.6249 

0.6249 
0.6249 
0.6248 
0.6248 
0.6248 

0.6247 
0.6247 
0.6246 
0.6246 
0.6246 

0.6245 
0.6245 
0.6245 
0.6244 
0.6244 

0.6243 
0.6243 
0.6243 
0.6242 
0.6242 

0.6242 
0.6241 
0.6241 
0.6240 

L 
Toloronco in 
Ton Thousandths 

Nmto g 

+o 
-1050 

2.800 
3.200 
3.600 
4.000 
4.400 

4.800 
5.200 
5.600 
6.000 
6.400 

6.800 
7.200 
7.600 
8 . W  
8.400 

8.800 
9.200 
9 .600 

1 o.oO0 
10.400 

l o . m  
11.200 
I I . 6 0 0  
12.000 
12.400 

12.800 
13.200 
13.600 
14.000 
14.400 

14.800 
15.200 
15.600 
16.000 
16.400 

16.ô00 
17.200 
17.600 
18.OOO 
18.400 

18.800 
19.100 
19.600 
20.000 
20.400 

20.m 
21.200 
21.600 
22.W 
22.400 

22.m 
23.200 
23.600 
14.000 
24.400 

- 
- 
2.805 
3.206 
3.607 
4.008 
4.408 

4.809 
5.210 
5.61 I 
6.012 
6.412 

6.813 
7.214 
7.615 
8.016 
8.416 

8.817 
9.218 
9.619 
10.020 
10.420 

10.820 
11.220 
I 1.620 
12.020 
12.420 

12.820 
13.220 
13.620 
14.020 
14.420 

14.820 
15.220 
15.620 
i6.010 
16.420 

16.820 
17.220 
17.620 
'8.020 
18.120 

l8.020 
19.220 
9.620 
!O.OZ0 
!0.420 

!0.820 
!1.220 
! 1.620 
!2.020 
!2.420 

!2.820 
!3.220 
!3.620 
!4.020 
!4.420 - 

- 

- 
0.6335 
0.6336 
0.6337 
0.6337 
0.6338 

0.6339 
0.6340 
0.6340 
0.634 1 
0.6342 

0.6342 
0.6343 
0.6344 
0.6345 
0.6345 

0.6346 
0.6347 
0.6348 
0.6348 
0.6349 

0.6350 
0.6351 
0.6351 
0.6352 
0.6353 

0.6354 
0.6354 
0.6355 
0.6356 
0.6357 

0.6357 
0.6358 
0.6359 
0.6360 
0.6360 

0.6361 
0.6362 
0.6363 
0.6363 
0.6364 

0.6365 
0.6365 
0.6366 
0.6367 
0.6368 

0.6368 
0.6369 
0.6370 
0.6371 
0.637 I 

0.6372 
0.6373 
0.6374 
0.6374 
0.6375 - 

- 

- 
0.6320 
0.6321 
0.6321 
0.6322 
0.6322 

0.6323 
0.6323 
0.6324 
0.6324 
0.6325 

0.6325 
0.6326 
0.6327 
0.6327 
0.6328 

0.6328 
0.6329 
0.6329 
0.6330 
0.6330 

0.6331 
0.6331 
0.6332 
0.6332 
0.6333 

0.6333 
0.6334 
0.6334 
0.6335 
0.6336 

0.6336 
0.6337 
0.6337 
0.6338 
0.6338 

0.6139 
0.6339 
0.6340 
0.6340 
0.6341 

0.6341 
0.6342 
0.6342 
D.6343 
D.6344 

0.6344 
D.6345 
0.6345 
0.6346 
0.6346 

0.6347 
3.6347 
3.6348 
5.6348 
3.6349 - 

- 

- 
0.6246 
0.6245 
0.6245 
0.6244 
0.6244 

0.6243 
0.6243 
0.6242 
0.6242 
0.6241 

0.6241 
0.6240 
0.6239 
0.6239 
0.6238 

0.6238 
0.6237 
0.6237 
0.6236 
0.6236 

0.6235 
0.6235 
0.6234 
0.6234 
0.6233 

0.6233 
0.6232 
0.6232 
0.6231 
0.6230 

0.6230 
0.6229 
0.6229 
0.6228 
0.6228 

0.6227 
0.6227 
0.6226 
0.6226 
0.6225 

0.6225 
0.6224 
0.6224 
0.6223 

- 

__ 
0.6231 
0.6230 
0.6229 
0.6229 
0.6228 

0.6227 
0.6226 
0.6226 
0.6225 
0.6224 

0.6224 
0.6223 
0.6222 
0.6221 
0.6221 

0.6220 
0.6219 
0.6218 
0.621 1 
0.6217 

0.6216 
0.62 I5 
0.621 5 
0.62 14 
0.62 13 

0.62 12 
0.621 2 
0.621 1 
0.6210 
0.6209 

0.6209 
0.6208 
0.6207 
0.6206 
0.6206 

0.6205 
0.6204 
0.6203 
0.6203 
0.6202 

0.6201 
0.6201 
0.6200 
0.6199 
0.6198 

0.6198 
0.6197 
0.6106 
0.6195 
0.6l95 

0.6194 
D.6193 
0.6192 
0.6l92 
0.6191 - 

-- 

2.944 
3.344 
3.744 
4.144 
4.544 

4.944 
5.344 
5.744 
6. I44 
6.544 

6.944 
7.344 
7.744 
8.144 
8.544 

8.944 
9.314 
9.744 
10.144 
10.544 

10.944 
1 1.344 
11.744 
12.144 
12.544 

12.944 
13.344 
13.744 
14.144 
14.544 

14.944 
15.344 
15.744 
16.144 
16.544 

16.944 
17.344 
17.744 
18.144 
18.544 

18.944 
19.344 
19.744 
20.144 
10.544 

10.944 
?I244 
1 I .744 
22. I44 
12.544 

12.944 
13.344 
23.744 
?4.144 
14.544 

- 
6 
7 
8 
9 

10 

I 1  
1 2  
I3 
14 
I5 

16 
17 
18 
I ?  
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
41 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

-- 
2.400000 
2.800000 
3.200000 
3.600000 
4.000000 

4.400000 
4.800000 
5.200000 
5.6oooOO 
6.000000 

6.400000 
6.800000 
7.200000 
7.600 000 
8.000000 

8.400000 
8.8OOOOo 
9.200600 
9.600000 
lO.00000 

10.40000 
10.8ooOo 
ll.20000 
11.60000 
12.00000 

12.40000 
12.80000 
13.20000 
13.60000 
1 4 .O0000 

14.40000 
14.80000 
15.20000 
I 5.60000 
16.00000 

16.40000 
16.80000 
17.2oooo 
17.60000 
18.00000 

18.40000 
18.80000 
1 9.20000 
19.60000 
20.00060 

20,40000 
20.80000 
21.20000 
2 1.6oooO 
22.oooOo 

22.40000 
22.10000 
23.2ooOo 
23.60000 
24.00000 

0.6200 
0.6208 
0.6207 
0.6205 
0.6204 

0.6203 
0.6202 
0.6201 
0.6200 
0.61 99 

0.6198 
0.6197 
0.6196 
0.6195 
0.6194 

0.6193 
0.6192 
0.6191 
0.6190 
0.6189 

0.6187 
0.6 I 86 
0.6185 
0.6184 
0.6 183 

0.61 82 
0.6181 
0.6180 
0.6179 
0.6178 

0.6177 
0.6176 
0.6175 
0.6174 
0.6173 

0.6172 
0.6170 
0.6169 
0.6168 
0.6167 

0.6166 
0.6165 
0.6 I64 
0.6163 
0.6162 

0.6161 
0.6160 
0.6159 
0.6158 
0.6157 

0.6156 
0.6155 
0.6154 
0.6152 
0.6151 - 

0.6357 
0.6358 
0.6359 
0.6361 
0.6362 

0.6363 
0.6364 
0.6365 
0.6366 
0.6367 

0.6368 
0.6369 
0.6370 
0.6371 
0.6372 

0.6373 
0.6374 
0.6375 
0.6376 
0.6178 

0.6379 
0.6380 
0.6381 
0.6382 
0.6383 

0.6384 
0.6385 
0.6386 
0.6387 
0.6388 

0.6389 
0.6390 
0.639 1 
0.6392 
0.6393 

0.6394 
0.6396 
0.6397 
0.6398 
0.6399 

0.6400 
0.6401 
0.6402 
0.6403 
0.6404 

0.6405 
0.6406 
0.6407 
0.6408 
0.6409 

0.6410 
0.64 I 1 
0.6412 
0.64 1 4 
0.6415 - 

2.078461 
2.424871 
2.771 21 1 
3.1 17691 
3.464 102 

3.810512 
4.1 56922 
4.503332 
4.849742 
5.196152 

5.542563 
5.888973 
6.235383 
6.581793 
6.928203 

7.27461 3 
7.621024 
7.967434 
8.313844 
8.660254 

9.006664 
9.353074 
9.699484 
10.04589 
10.39230 

10.73871 
11.08513 
1 1.431 54 
11.77795 
12.12436 

12.47077 
12.81711 
1 3.1 6359 
13.51000 
13.85641 

14.20211 
14.54923 
14.89564 
15.24105 
15.58846 

15.93487 
16.28128 
16.62769 
16.974 10 
17.32051 

17.66692 
18.01333 
18.35974 
18.7061 5 
19.05256 

19.39197 
19.71538 
20.09 1 79 
20.43120 
20.78461 

0.6238 
0.6237 
0.6237 
0.6237 
0.6236 

0.6219 
0.6219 
0.6218 
0.6211 
0.6217 

a. Measurement with pins cannot be used to determine affective spa= 
width and tooth thickm. Measurement with pins for actual space 
width and tooth thickness are in Tables ï6-83. 

b. For R E F  minimum actual space width, and REF maximum actual 
tooth thickness. see Table 64. 

c. See Table 105. 
d. For R E F  maximum effective space yidth.  and REF minimum effec- 

tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
g. External splines designed to this major dñnntr tabulation my nol 

be intorchanfpd with tplim dkgiwd to pr.viour rplim SWldUdb 
it is prmiuiblo to specify tha full nngm of tolanncrr listid for Ex- 
ternal Major Diameter if th. mating internal splirw ia p o ~  this stm- 
dard or ANSI 85.15-1950 full de&tndum rp(iii.i. If  tha mithg 
spline is per other S@iM standards, th. Max Maior D ~ ~ r  and 
T o l r . n c 9  on major diamotor murt k riducrd by 0.2P + 0.m in. 
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STD*SAE B92.L-ENGL 177b  7743725 0584711 375 

s, 

0.5236 
Min. EH. Circ. Swce Width 

Noter c 8 d 

t V  

Mar. i f f .  Circ. Tooth Thickness 

Notes c & d 
~ 0.5136 

Max. Actual Cirr. Space Width 

for Tolerance Class 

7 6 5 4 

Min. Actual Cirr. Tooth Thickness 

for Tolerance Class 

4 5 6 7 

. .  

__  
$ 7  

8.7 

'7 __ ~- =ti $5 $4 t, t, 'ti 

8.6 8.5 8.4 11.4 11.5 11.6 11.7 

30 DEG PRESSURE ANGLE 1 1  
T A B L E  6-30 D E G  PRESSURE ANGLE.  F L A T  R O O T  SIDE FIT, 3/6 SPLINE PITCH 

Internal 
(see Drawing Daio) 

Externo1 
(see Drawing Data) 

Interiial 
and 

N D 

Pitch 
Dia. 

Db 
Base 
Dia. 

Dri 
Major 
Dia. 
Mar. 

_ -  
4. I - 
_. __ 

DF i 
Form 
Dia. 

DI 

Minor 
Dio. 

- 
6.1 

Note e 

~ 

DO 

Major 
Dia. 

DFe 
Form 
Dia. 

Dre 
Minor 
Dia. 
Min. 

5 t c 
S t 

~ 

14.1 5.1 -- 
17.1 

Note e __ 

18.1 
-. - 

L b  __ 

- 
1.5210 
1.5209 
1.5209 
1.5208 
1.5208 

1.5208 
1.5207 
1.5207 
1.5207 
1.5206 

1.5206 
1.5205 
1.5205 
1.5205 
1.5204 

1.5204 
3.5204 
1.5203 
1.5203 
3.5202 

5.5202 
0.5202 
0.5201 
0.5201 
0.5201 

0.5200 
0.5200 
0.5199 
0.5:09 
0.5199 

0.5198 
0.5198 
0.5198 
0.5197 
0.5197 

0.5196 
0.5196 
0.5196 
0.5195 
0.5 195 

0.5195 
0.5194 
0.5194 
0.5193 
0.5193 

0.5193 
0.5192 
0.5192 
0.5192 
0.5191 

0.5191 
0.519C 
0.519c 
0.519C 
0.518í - 

Note 4 - 
+O 

-870 

Notei __ __ 

___ 
1.5288 
1.5289 
1.5290 
1.5290 
1.5291 

1.5292 
1.5293 
1.5293 
1.5294 
1.5295 

1.5295 
1.5296 
1.5297 
1.5298 
1.5298 

1.5299 
1.5300 
1.5301 
1.5301 
1.5302 

1.5303 
1.5304 
1.5304 
1.5305 
1.5306 

3.5307 
0.5307 
0.5308 
0.5309 
0.5310 

0.5310 
0.531 1 
0.5312 
0.5313 
0.5313 

0.5314 
0.5315 
0.5316 
0.5316 
0.5317 

0.5318 
0.5318 
0.5319 
0.5320 
0.5321 

0.5321 
0.5322 
0.5323 
0.5324 
0.5324 

0.5325 
0.5326 
0.5327 
0.5327 
0.5328 

~ 

- 
1.5273 
1.5274 
1.5274 
1.5275 
1.5275 

1.5276 
1.5276 
1.5277 
1.5277 
).5278 

1.5278 
1.5279 
1.5280 
3.5280 
3.5281 

0.5281 
3.5282 
3.5282 
0.5283 
0.5283 

0.5284 
0.5284 
0.5285 
0.5285 
0.5286 

0.5286 
0.5287 
0.5287 
0.5288 
0.5289 

0.5289 
0.5290 
0.5290 
0.5291 
0.5291 

0.5292 
0.5292 
0.5293 
0.5293 
0.5294 

0.5294 
0.5295 
0.5295 
0.5296 
0.5296 

0.5297 
0.529a 
0.5291 
0.529s 
0.529s 

0.530í 
0.530C 
0.5301 
0.5301 
0.530: 

- 

__ 
3.5184 
3.5183 
3.5 182 
3.5182 
3.5181 

0.5180 
0.5179 
0.5179 
0.5178 
0.5177 

0.5177 
0.5176 
0.5175 
0.5174 
0.5174 

0.5173 
0.5172 
0.5171 
0.5171 
0.5170 

0.5169 
0.5168 
0.5168 
0.5 167 
0.5166 

0.5165 
0.5165 
0.5164 
0.5163 
0.5162 

0.5162 
0.5161 
0.5160 
0.5159 
0.5159 

0.5158 
0.5157 
0.5156 
0.5156 
0.5155 

0.5154 
0.51 54 
0.5153 
0.5152 
0.5151 

0.5151 
0.5150 
0.5149 
0.5148 
0.5148 

0.5147 
0.5146 
0.5145 
0.5145 
0.5144 

Tolerance in 
Ten Thousandths 

+150 
-0  -- 

2.000000 
2.333333 
2.666667 
3.000000 
3.333333 

3.666667 
4.000000 
4.333333 
4.666667 
5.000000 

5.333333 
5.666667 
6.000000 
6.333333 
6.666667 

7.000000 
7.333333 
7.666667 
8.000000 
8.333333 

8.666667 
9.000000 
9.333333 
9.666667 
10.00000 

10.33333 
1 O .66 667 
1 1 .ooooo 
1 1.33333 
1 1 A6667 

I 2.0000a 

i3.ooooa 

12.33333 
12.66667 

13.33333 

13.66667 
14.000M: 
14.3333? 
14.66667 
15.0000í 

15.3333: 
I5.6666; 
16.OOOOt 
16.3333: 
I 6.666 6: 

17.0000( 
17.33333 
17.6646; 
18.oooO( 
18.3333. 

18.6666: 
19.000M 
19.3333, 
19.6666' 
20.0000~ 

6 
7 
8 
9 

10 

11 
12 
13 
14 
I5 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
21 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

2.454 
2.787 
3.121 
3.454 
3.787 

4.121 
4.454 
4.787 
5.121 
5.454 

5.787 
6.121 
6.454 
6.787 
7.121 

7.454 
7.787 
8.121 
8.454 
8.787 

9.121 
9.454 
9.787 

10.121 
10.454 

10.787 
11.121 
11.454 
I 1.787 
12.121 

12.454 
12.787 
13.121 
13.454 
13.787 

14.121 
14.454 
14.787 
15.121 
15.454 

15.787 
16.121 
16.454 
16.787 
17.121 

17.454 
17.787 
18.121 
18.454 
18.787 

19.121 
19.454 
19.787 
20.121 
î0 .454  - 

2.338 
2.672 
3.006 
3.340 
3.674 

4.008 
4.342 
4.676 
5.010 
5.344 

5.678 
6.012 
6.346 
6.680 
7.014 

7.348 
7.682 
8.016 
8.350 
8.684 

9.018 
9.352 
9.686 
0.020 
0.354 

,0.687 
I 1 .o20 
1 I .354 
11.687 
12.020 

12.354 
11.687 
13.020 
13.354 
13.687 

14.020 
14.354 
14.687 
15.020 
15.354 

15.687 
16.020 
16.354 
16.687 
17.020 

17.354 
17.687 
18.020 
18.354 
18.687 

19.020 
19.354 
19.687 
20.020 
20.354 - 

1.753 
2 . w  
2.386 
2 . m  
3.034 

3.360 
3.- 
4.011 
4.347 
4.671 

5.- 
5.340 
5.672 
COM 
0.336 

6.668 
7.000 
7.334 
7.667 
8.000 

8.334 
8.667 
9.000 
9.334 
9.667 

10.000 
10.334 
10.667 
11.000 
1 1.334 

1 1.667 
12.000 
12.334 
12.667 
13.000 

13.334 
13.667 
1 4 .o00 
14.334 
14.667 

15.000 
15.334 
15.667 
16.006 
16.334 

16.667 
17.000 
17.334 
17.667 
18.000 

18.334 
18.667 
19.0Oü 
19.334 
19.667 - 

1.5310 
1.531 1 
1.5312 
1.5314 
1.5315 

1.5316 
1.5317 
1.5318 
1.5319 
1.5320 

1.5321 
).5322 
3.5323 
1.5324 
1.5325 

3.5326 
3.5327 
3.5328 
3.5329 
0.5330 

0.5332 
0.5333 
0.5334 
0.5335 
0.5336 

0.5337 
0.5338 
0.5339 
0.5340 
0.5341 

0.5342 
0.5343 
0.5344 
0.5345 
0.5346 

0.5347 
0.5349 
0.5350 
0.5351 
0.5352 

0.5353 
0.5354 
0.5355 
0.5356 
0.5357 

0.5358 
0.5359 
0.5360 
0.536 1 
0.5362 

0.5363 
0.5364 
0.5365 
0.5367 
0.5368 - 

1.5262 
8.5263 
1.5263 
1.5264 
1.5264 

1.5264 
1.5265 
1.5265 
1.5265 
1.5266 

1.5266 
1.5267 
1.5267 
1.5267 
1.5268 

1.5268 
).5268 
1.5269 
1.5269 
1.5270 

1.5270 
1.5270 
1.5271 
1.5271 
1.5271 

1.5272 
3.5272 
3.5273 
3.5273 
3.5273 

0.5274 
0.5274 
0.5274 
0.5275 
0.5275 

0.5276 
0.5276 
0.527C 
0.5271 
0.5271 

0.5271 
0.5271 
0.5271 
0.5273 
0.5273 

0.5275 
0.528í 
0.528i 
0.528( 
0.528 

0.528 
0.528: 
0.528: 
0.528: 
0.528: - 

b.5199 
b.5198 
1.5198 
1.5197 
1.5191 

1.5196 
1.5196 
1.5195 
1.5195 
1:5194 

3.5194 
1.5193 
3.5192 
3.5192 
3.5191 

0.5191 
0.5190 
0.5190 
0.5189 
0.51 89 

0.5188 
0.5188 
0.5187 
0.5117 
0.5186 

0.5186 
0.5185 
0.5185 
0.5184 
0.5183 

0.5183 
0.5 182 
0.5182 
0.5181 
0.5181 

0.5 180 
0.5180 
0.5179 
0.5179 
0.5178 

0.5178 
0.5177 
0.5177 
0.5176 
0.5175 

0.5175 
0.5174 
0.5174 
0.5173 
0.5173 

0.5172 
0.5172 
0.5171 
0.5171 
0.5170 - 

1.5162 
1.5161 
1.5160 
1.5158 
1.5157 

1.5156 
1.5155 
1.5154 
1.5153 
1.5152 

1.5151 
1.5150 
1.5149 
1.5148 
1.5147 

1.51 46 
1.5145 
1.5144 
1.5143 
1.5142 

1.5110 
3.5139 
3.5138 
3.5137 
3.5136 

0.5135 
0.5134 
0.5133 
0.5132 
0.5131 

0.5130 
0.5129 
0.5128 
0.51 27 
0.5126 

0.5125 
0.51 23 
0.5122 
0.5121 
0.5120 

0.51 I 9  
0.51 18 
0.51 17 
0.5116 
0.5115 

0.51 14 
0.5113 
0.5112 
0.51 11 
0.51 !O 

0.5109 
0.5108 
0.5107 
0.5105 
0.5104 

2.333 
2.667 
3.000 
3.333 
3.667 

4.000 
4.333 
4.667 
5.000 
5.333 

5.667 
6.000 
6.333 
6.667 
7.000 

7.333 
7.667 
8.000 
8.333 
8.667 

9.000 
9.333 
9.667 
0.000 
'0.333 

80.667 
I l  .O00 
I l  ,333 
11.667 
12.000 

12.333 
12.667 
13.000 
13.333 
13.667 

14.000 
14.333 
14.667 
15.000 
15.333 

15.667 

16.333 
16.66i 
17.00( 

17.331 
17.66; 
18.00í 
18.33: 
18.66; 

19.000 
19.333 
19.667 
20.000 
20.333 

16.000 

I . 7 a  
2.061 
2.179 
2.701 
1.026 

3.332 
3.- 
4 . w  
4.137 
4.667 

4.997 
5.328 
5.0SV 
5.990 
6.321 

0.653 
6.985 
7.318 
7.650 
7.983 

8.316 
8.648 
8.981 
9.314 
9.646 

9.980 
10.313 
10.646 
10.980 
11.313 

I 1.646 
1 1.980 
12.313 
12.646 
12.980 

13.313 
13.646 
13.980 
14.313 
14.646 

14.980 
15.313 
15.646 
15.980 
16.313 

16.646 
16.980 
17.313 
17.646 
17.980 

lô.313 
18.646 
18.980 
19.313 
19.646 

1.533 
1 .E66 
2.199 
2.533 
2.866 

3.199 
3.532 
3.865 
4.198 
4.531 

4.865 
5.198 
5.531 
5.864 
6.197 

6.530 
6.864 
7.197 
7.530 
7.863 

8.196 
8.529 
8.862 
9.196 
9.529 

9.862 
10.195 
10.528 
10.861 
I l  ,194 

I 1.528 
11.861 
12.194 
12.527 
12.860 

13.193 
13.527 
13.860 
14.193 
14.526 

14.859 
15.192 
15.525 
15.859 
16.192 

16.525 
16.858 
17.191 
17.524 
17.857 

18.191 
18.524 
18.857 
19.190 
19.523 

1.732051 
2.020726 
2,309401 
2.598076 
2.886751 

3.175426 
3.464102 
3.752777 
4.041452 
4.3301 27 

4.618802 
4.907477 
5.1961 52 
5.484828 
5.773503 

6.06217E 
6.350153 
6.639528 
6.928203 
7.216178 

7.505553 
7.794229 
8.082904 
8.37 I579 
8.660251 

8.948929 

9.52627q 
9.81495! 
10.1036! 

10.3923i 
10.68091 
10.9696i 
11.2583: 
11.5470 

1 1 .ô3561 
12.1243d 
12.4130: 
12.7017 
12.99031 

13.27901 
13.5677 
13.8564 
1 4.1 450 
14.4337 

14.7224 
15.0111 
15.2997 
15.5884 
15.8771 

16.1658 
16.4544 
16.7431 
17.0318 
17.3205 

9 237604 

- 
a. Measurement with pins cannot be used to determine effective spaœ 

width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83, 

b. For REF minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c.  See Table 105. 
d. For R E F  maximum effective space width. and REF minimum effec- 

tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
g. External splines designed to this major diameter tabulation may not 

be interchanged with splines designed to previous spline standards. 
It is pormiwible to specify the full range of tolerances listed for E X  
tarnal Major Diameter if the mating internal splim is per this stan- 
dard or ANSI 85.15-1950 full dedendum splines. If the mating 
spline is per other spline standards, the Max Major D i a m t e r  and 
Tolerances on major diameter must k reduced by 0.2/P'+ 0.004 in. 

Copyright SAE International 
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f 
9 c .- 
P 

6 
7 
8 
9 

10 

1 1  
12 
13 

1.500000 
1.750000 
2.000000 
2.250000 
2.500000 

2.750000 
3.000000 
3.250000 

12 30 DEG PRESSURE' ANGLE 
TABLE 7-30 DEO PRESSURE ANGLE, F L A T  R O O T  SIDE FIT ,  4/8 SPLINE PITCH 

Internal I crternal Internal 
ond *- (see Drawing Daia) I (see Drawing Data) 

-~ 

'Fi 
Form 
Dio. 

tV 
Min. EH. Circ. Space Width 

Noies c 6 d 

Max. EM. Circ. Tooth Thicknoss 

Notes c 6 d 
0.3927 0.3917 

t 

Min. Actual Circ. Tooth Thickness Max. Actual Circ. Space Width 

O 
Pitch 
Dia. 

~- 

2 

0, 
Minor 
Dia. 

Dri 
Major 
Dia. 

Max.  

_ _  
4.1 

Do 
Major 
Dia. 

DFe 
Form 
Dia. 

Dre 
Minor 
Dia. 
Min. 

for Tolerance Clois 

8.5 

for Tolerance Class 

'ti 

5.1 6.1 14.1 

Note g 
- . .. . . 

17.1 

Note e 

18.1 
.- 

Note e 

+IO0 
.O 

- 

__ 
0.3974 
0.3974 
0.3975 
0.3975 
0.3976 

0.3976 
0.3977 
0.3577 
0.3978 
0.3978 

0.3979 
0.3979 
0.3980 
0.3981 
0.3981 

0.3982 
0.3982 
0.3983 
0.3983 
0.3984 

0.3984 
0.3985 
0.3985 
0.3986 
0.3986 

0.3987 
0.3987 
0.3988 
0.3988 
0.3989 

0.3990 
0.3990 
0.3991 
0.3991 
0.3992 

0.3992 
0.3993 
0.3993 
0.3994 
0.3994 

0.3995 
0.3995 
0.3996 
0.3996 
0.3997 

0.3998 
0.3998 
0.3999 
0.3999 
0.4000 

0.4000 
0.4001 
0.4001 
0.4002 
0.4002 - 

__ 

_ _  
0.3960 
0.3961 
0.3961 
0.3961 
0.3962 

0.3962 
0.3963 
0.3963 
0.3963 
0.3964 

0.3964 
0.3964 
0.3965 
0.3965 
0.3966 

0.3966 
0.3966 
0.3967 
0.3967 
0.3967 

0.3968 
0.3968 
0.3969 
0.3969 
0.3969 

0.3970 
0.3970 
0.3971 
0.3971 
0.3971 

0.3972 
0.3972 
0.3972 
0.3973 
0.3973 

0.3974 
0.3974 
0.3974 
0.3975 
0.3975 

0.3975 
0.3976 
0.3976 
0.3977 
0.3977 

0.3977 
0.3978 
0.3978 
0.3979 
0.3979 

8::;;; 
0.3980 
0.3980 
0.3981 - 

e 
9 

Note, - 

- 
0.3951 
0.3951 
0.3951 
0.3951 
0.3952 

0.3952 
0.3952 
0.3953 
0.3953 
0.3953 

0.3953 
0.3954 
0.3954 
0.3954 
0.3954 

0.3955 
0.3955 
0.3955 
0.3955 
0.3956 

0.3956 
0.3956 
0.3957 
0.3957 
0.3957 

0.3957 
0.3958 
0.3958 
0.3958 
0.3958 

0.3959 
0.3959 
0.3959 
0.3960 
0.3960 

0.3960 
0.3960 
0.3961 
0.3961 
0.3961 

0.3961 
0.3962 
0.3962 
0.3962 
0.3962 

0.3963 
0.3963 
0.3963 
0.3964 
0.3964 

0.3964 
0.3964 
0.3965 
0.3965 
0.3965 - 

6 b  - 

- 
0.3903 
0.3903 
0.3903 
0.3903 
0.3902 

0.3902 
0.3902 
0.3901 
0.3901 
0.3901 

0.3901 
0.3900 
0.3900 
0.3900 
0.3900 

0.3899 
0.3899 
0.3899 
0.3899 
0.3898 

0.3898 
0.3898 
0.3897 
0.3897 
0.3897 

0.3897 
0.3896 
0.3896 
0.3896 
0.3896 

0.3895 
0.3895 
0.3895 
0.3894 
0.3894 

0.3894 
0.3894 
0.3893 
0.3893 
0.3893 

0.3893 
0.3892 
0.3892 
0.3892 
0.3892 

0.3891 
0.3891 
0.3191 
0.3890 
0.3190 

0.3890 
0.3890 
0.3889 
0.3889 
0.3889 - 

I 11. .-.. 

Tolorance in 
Ten Thousandths 

- 

- 
1.842 
2.092 
2.342 
2.592 
2.842 

3.092 
3.342 
3.592 
3.842 
4.092 

4.342 
4.592 
4.842 
5.092 
5.342 

5.592 
5.842 
6.092 
6.342 
6.592 

6.842 
7.092 
7.342 
7.592 
7.842 

8.092 
8.342 
8.592 
8.842 
9.092 

9.342 
9.592 
9.842 

10.092 
10.342 

10.592 
10.842 
I 1.092 
I 1.342 
11.592 

I 1.842 
12.092 
12.342 
12.592 
12.842 

13.092 
13.342 
13.592 
13.842 
14.092 

14.342 
14.592 
14.842 
15.092 
15.342 - 

_ _ ~  

____ 
1.754 
2.004 
2.254 
2.505 
2.755 

3.006 
3.256 
3.507 
3.757 
4.008 

4.258 
4.509 
4.759 
5.010 
5.260 

5.51 1 
5.761 
6.012 
6.262 
6.513 

6.763 
7.014 
7.264 
7.515 
7.765 

8.016 
8.266 
8.517 
8.767 
9.018 

9.268 
9.5 I9 
9.769 

10.020 
10.270 

10.520 
10.770 
1 1 .o20 
11.270 
11.520 

1 1.770 
12.020 
11.270 
12.520 
12.770 

13.020 
13.270 
13.520 
13.770 
14.020 

14.270 
14.520 
14.770 
15.020 
15.270 - 

- 

~ 

0.3894 
0.3893 
0.3893 
0.3893 
0.3892 

0.3892 
0.3891 
0.3891 
0.3891 
0.3890 

0.3890 
0.3890 
0.3889 
0.3889 
0.3888 

0.3888 
0.3888 
0.3887 
0.3887 
0.3887 

0.3886 
0.3886 
0.3885 
0.3885 
0.3885 

0.3884 
0.3884 
0.3883 
0.3883 
0.3883 

0.3882 
0.3882 
0.3882 
0.3881 
0.3881 

0.3880 
0.3880 
0.3880 
0.3879 
0.3879 

0.3879 
0.3878 
0.3878 
0.3877 
0.3877 

0.3877 
0.3876 
0.3876 
0.3875 
0.3875 

0.3875 
0.3874 
0.3174 
0.3174 
0.3873 

7 

- 

__ 
0.3880 
0.3880 
0.3879 
0.3879 
0.3878 

0.3878 
0.3877 
0.3877 
0.3876 
0.3876 

0.3875 
0.3875 
0.3874 
0.3873 
0.3873 

0.3872 
0.3872 
0.3'871 
0.3871 
0.3870 

0.3870 
0.3869 
0.3869 
0.3868 
0.3868 

0.3167 
0.3867 
0.3866 
0.3866 
0.3865 

0.3864 
0.3864 
0.3863 
0.3863 
0.3862 

0.3862 
0.3861 
0.3861 
0.3860 
0.3860 

0.3159 
0.3859 
0.3858 
0.3858 
0.3157 

0.3856 
0.3856 
0.3855 
0.3855 
0.3854 

0.3854 
0.3853 
0.3153 
0.3852 
0.3852 - 

+O 
- 650 _- 

1.311 

1.784 
2.02s 
2.169 

2313  
2.759 
3 m 5  
3.2S2 
3.499 

3.747 
3.w5 
4.243 
4.492 
4.740 

4.989 
5.239 
5.488 
5.738 
5.987 

6.237 
6.486 
6.736 
6.985 
7.235 

7.484 
7.734 
7.983 
8.233 
8.482 

8.732 
8.981 
9.231 
9.480 
9.730 

9.910 
0.230 
0.480 
0.730 
0.980 

1.230 
1.480 
1.730 
1.980 
2.230 

2.480 
2.730 
2.980 
3.230 
3.480 

3.730 
3.980 
4.230 
4.480 
4.730 

I . n s  

- 
a. 

1.299038 
1.515544 
1.732051 
1.948557 
2.165064 

2.381570 
2.598076 
2.814583 
3.031089 
3.247595 

3.464102 
3.680608 
3.8971 1 4  
4.1 13621 
4.330127 

4.546633 
4.7631 40 
4.979646 
5.196 152 
5.412659 

5.629165 
5.845671 
6.062 178 
6.278684 
6 495190 

6.71 1697 
6.928203 
7.144710 
7.361 216 
7.577721 

7.794229 
8.010735 
8.227241 
8.443748 
8.660254 

8.876760 
9.093267 
9.309773 
9.526279 
9.742786 

9.959292 
IO. 17580 
10.39130 
10.6088 1 
10.82532 

1 1 .O4182 
1 1.25833 
11.47484 
11.49134 
11.90785 

12.12436 
11.34086 
12.55737 
12.77367 
12.99031 

1.316 
1 3 0  
1.7- 
2.031 
2.27s 

2.520 
2.7M 
3.013 
3.2óO 
3.501 

3 . 7 s  
4.004 
4.2S3 
4302 
4.751 

5.000 
5.250 
5.500 
5.750 
6.000 

6.250 
6.500 
6.750 
7.000 
7.250 

7.500 
7.750 
8.000 
8.250 
8.500 

8.750 
9.000 
9.250 
9.500 
9.750 

10.000 
10.250 
10.500 
10.750 
I 1 .o00 

I 1.250 
I I soo 
11.750 
12.000 
12.250 

12.500 
12.750 
13.000 
13.250 
13.500 

13.750 
I 4 .o00 
14.250 
14.500 
14.750 - 

0.3994 
0.3994 
0.3995 
0.3996 
0.3997 

0.3997 
0.3998 
0.3999 
0.4000 
0.4000 

0.4001 
0.4002 
0.4003 
0.4003 
0.4004 

0.4005 
0.4006 
0.4006 
0.4007 
0.4008 

0.4009 
0.4010 
0.4010 
0.401 1 
0.401 2 

0.4013 
0.4013 
0.4014 
0.4015 
0.4016 

0.4016 
0.4017 
0.4018 
0.4019 
0.4019 

0.4020 
0.4021 
0.4022 
0.4022 
0.4023 

0.4024 
0.4025 
0.4025 
0.4026 
0.4027 

0.4028 
0.4029 
0.4029 
0.4030 
0.4031 

0.4032 
0.4032 
0.4033 
0.4034 
0.4035 - 

1.750 
2.000 
2.250 
2.500 
2.750 

3.000 
3.250 
3.500 
3.750 
4.000 

4.250 
4.500 
4.750 
5.000 
5.250 

5.500 
5.750 
6.000 
6.250 
6.500 

6.750 
7.000 
7.250 
7.500 
7.750 

8.000 
8.250 
8.500 
8.750 
9.000 

9.250 
9.500 
9.750 

10.000 
10.250 

10.500 
10.750 
Il ,000 
Il 2 5 0  
Il ,500 

Il ,750 
I 2 .O00 
12.250 
12.500 
12.750 

13.000 
13.250 
13.500 
13.750 
14.000 

14.250 
14.500 
14.750 
15.000 
15.250 - 

1.147 
1.397 
1.647 
1 A97 
2.146 

2.396 
2.646 
2.896 
3,146 
3.396 

3.646 
3.896 
4.145 
4.395 
4.645 

4.895 
5.145 
5.395 
5.645 
5.894 

6.144 
6.394 
6.644 
6.894 
7.144 

7.394 
7.644 
7.893 
8.143 
8.393 

8.643 
8.893 
9.143 
9.393 
9.642 

9.892 
0.142 
0.392 
0.642 
0.892 

1.142 
1.392 
1.64 I 
1.891 
2.141 

2.391 
2.641 
2.891 
3.141 
3.391 

3.640 
3.890 
4.140 
4.390 
4.640 - 

0.3860 
0.3860 
0.3859 
0.3858 
0.3857 

0.3857 
0.3856 
0.3855 
0.3854 
0.3854 

0.3853 
0.3852 
0.3851 
0.3851 
0.3850 

0.3849 
0.3848 
0.3848 
0.3847 
0.3846 

0.3845 
0.3844 
0.3844 
0.3843 
0.3842 

0.3841 
0.384 1 
0.3840 
0.3839 
0.3838 

0.3838 
0.3837 
0.3836 
0.3835 
0.3835 

0.3834 
0.3833 
0.3832 
0.3832 
0.3831 

0.3830 
0.3829 
0.3829 
0.3828 
0.3827 

0.3826 
0.3825 
0.3825 
0.3824 
0.3823 

0.3822 
0.3822 
0.3821 
0.3820 
0.3119 - 

4.000000 

4.750000 
5.000000 

19 
?O 

21 
22 
23 
24 
2 s  

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

5.250000 
5.500000 
5.750000 
6.000000 
6.250000 

6.500000 
6.750000 
7.000000 
7.2 50000 
7.500000 

7.750000 
8.000000 
8. 2 50000 
8.500000 
8.750000 

9.000000 
9.250000 
9 .500000 
9.750000 
10.00000 

10.25000 
10.50000 
10.75000 
1 1  .ooooo 
Il  .i5000 

1 1.50000 
1 1.75000 
12.00000 
12.25000 
12.50000 

12.75000 
13.00000 
13.15000 
13.50000 
13.75000 

1 4 .ooooo 
14.25000 
14.550000 
14.75000 
15.00000 

:igures in bold type are modified values, see Section 
ixternal splines designed to this major diameter tabulation may not 
Y interchan@ with splines d.rignrd to pwiour wlim stanbrdh 
t ir prmirr ib(e to r p c i f y  the full r a m  of tookrancos l i s t d  for Ex- 
ernal Major Diamûîer if the mating internal IplitW is p r  this S t M -  
lard or ANSI 85.15-1950 full dodendurn zplirm. I f  tha mrting 
pline ir per 0 t h  spline sîanbrds, tha MJX Major Diamoter and 
roleran- on major diameter must be r a d W  by O l / P  + 0.064 in. 

a. Measurement with pins cannot be used to determine effective twœ 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 7683. 

b. For REF minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 
d. For R E F  maximum effective space width, and REF minimum effec- 

tive tooth thickness, see Table 64. 
Copyright SAE International 
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STD-SAE B92.L-ENGL L99b 7943725 058q7L3 Lb8 

-- 
Dri i 
Moior ' 
Dia. 

Max. 

___ 
4.1 

__ 
1.474 
1.674 
1.874 
2.074 
2.274 

2.474 
2.674 
2.874 
3.074 
3.274 

3.474 
3.674 
3.874 
4.074 
4.274 

4.474 
4.674 
4.874 
5.074 
5.274 

5.474 
5.674 
5.874 
6.074 
6.274 

6.474 
6.674 
6.874 
7.074 
7.274 

7.474 
7.674 
7.874 
9.074 
8.274 

8.474 
8.674 
8.874 
9.074 
9.274 

9.474 
9.674 
9.874 
10.074 
10.274 

10.474 
10.674 
10.874 
1 1 .O74 
11.274 

1 1.474 
1 I .674 
1 1  .a74 
12.074 
12.274 - 

s, 
Min. Eff. Cire. Swce Width 

0.3142 
Noies c & d 

S 

Max. Actual Cire. Space Width 

for Tolerance Class 

7 6 5 4 

1 7  f 5  s4 

8.7 8.6 8.5 8.4 

fV 

Max. Eff. Cire. Tooth Thickness 
- 0.3142 
Notes c I d 

I 

Min. Actual Cire. Twth Thiekn*sr 

for Tolerance Cless 

4 5 6 7 
- 

1 7  
.- 

t 4  '5 t, 

11.4 11.5 11.6 11.7 
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TABLE 8-30 OEG PRESSURE ANGLE,  F L A T  R O O T  S IDE F IT ,  5 / 1 0 S P L I N E  P I T C H  - 

. Intcrnol 
(see Drawing Dolo) 

External 
bee Drawing Dota) 

internal 
and 

Externol 

D 

Pitch 
Dia. 

2 

- 

Do 
m a i l  
Dia 

- 

14. 

Yot4 

- 

- 
+ 

. 53 

I A O  
I .bo 
I .ao 
2.00 
1.20 

2.40 
2.60 
2.80 

- 

3.00 
3.20 

3.4a 
3.6C 
3.8C 
4.0C 
4.2C 

4.4c 
4.6( 
4.8( 
5.0( 
5.21 

5.41 
5.61 
5.81 
6.M 
6.21 

6.4 
6.61 
6.11 
7.a 
7.21 

7.41 
7.61 
7.81 
a.@ 
8.21 

8.4i 
8.6i 
8.81 
9.0 
9.2 

9.4 
9.6 
9.D 
10.0 
10.2 

10.4 
10.6 
10.1 
11.0 
1 I . ?  

11.4 
11.6 
11.E 
l2.C 
12.1 - 

- 

'Fe 
Form 
Dio. 

D F i  
Form 
Dia. 

Di 
Ainor 
Dia. 

Dm 
Minor 
Dia. 
Min. 

Db 
B o w  
Dia. 

_ _ _  
3.1 5.1 - 4.1 17.1 

Note e - 

18.1 

lote e Notei o I b __ 

- 
.3 189 
3189 
3190 
8.3I90 
,3191 

1.3191 
1.3 192 
1.3192 
1.3193 
1.3193 

1.3194 
1.3194 
1.3195 
1.3 196 
1.3 196 

1.3197 
1.3197 
1.3198 
1.3198 
1.3199 

1.3199 
1.3200 
1,3200 
1.3201 
J.3201 

3.3202 
0.3202 
0.3203 
0.3203 
0.3204 

0.3205 
0.3205 
0.3206 
0.3206 
0.3207 

0.3207 
0.3208 
0.3208 
0.3209 
0.3209 

0.3210 
0.3210 
0.321 1 
0.321 1 
0.321 2 

0.3213 
0.3213 
0.3214 
0.321 4 
0.3215 

0.3215 
0.3216 
0.32 I 6  
0.3217 
0.3217 - 

- 

- 
1.3175 
1.3 I76 
1.3176 
1.3176 
1.3177 

1.3177 
1.3178 
1.3 I78 
1.3178 
1.3 179 

1.3 179 
1.3179 
1.3180 
1.31 80 
1.3181 

1.3181 
1.3181 
3.31 82 
5.3182 
3.3182 

0.3183 
0.3183 
0.3184 
0.3184 
0.3184 

0.3185 
0.3185 
0.3186 
0.3186 
0.3186 

0.3187 
0.3167 
0.3117 
0.3 188 
0.3188 

0.3189 
0.31 19 
0.3119 
0.3190 
0.3 190 

0.3190 
0.3191 
0.3191 
0.3192 
0.3191 

0.3191 
0.3193 
0.3193 
0.3194 
0.3191 

0.3191 
0.3195 
0.3195 
0.319: 
0.3194 - 

- 

- 
1.3166 
1.3166 
1.3166 
1.3166 
1.3167 

1.3167 
1.3 167 
1.3168 
1.3168 
1.3168 

1.3168 
5.3169 
0.3 169 
0.3169 
3.3169 

0.3 170 
0.3170 
0.3 170 
0.3170 
0.3171 

0.3171 
0.3171 
0.3172 
0.3172 
0.3172 

0.3172 
0.3173 
0.3 173 
0.3173 
0.3173 

0.3174 
0.3174 
0.3174 
0.3175 
0.3175 

0.3175 
0.3175 
0.3176 
0.3176 
0.3 176 

0.3174 
0.3 177 
0.3 I77 
0.3177 
0.3 I77 

0.3171 
0.3171 
0.3171 
0.3175 
0.317í 

0.3171 
0.317i 
0.3 181 
0.3181 
0.3181 
I_ 

Tolerance in 
Ten Thousandths 

+ 30 
-0  

I .ou 
1.241 
l .a2 
I .b26 
1.819 

1.01 5 
1.211 
2.410 
2.- 
2.- 

3.004 
3.203 
3 . m  

3.100 

4.000 
4.200 
4.400 
4.600 
4.800 

5.000 
5.100 
5.400 
5.600 
5.800 

6.000 
6.200 
6.400 
6.600 
6.000 

7.000 
7.200 
7.400 
7.600 
7.800 

8.000 
8.200 
8.400 
8.600 
8.800 

9.000 
9.200 
9.400 
9.600 
9.800 

1o.ooo 
10.200 
10.40(1 
10.600 
i0.8oa 

- 

3.601 

I i .ooa 
I 1 .zoo 
I I ,400 

I i.8oa 
1 I .60C 

- 

- 
1.404 
I .604 
1.804 
2.004 
2.204 

2.405 
2.605 
2.806 
3.006 
3.206 

3.407 
3.607 
3.808 
4.008 
4.208 

4.409 
4.609 
4.810 
5.010 
5.210 

5.41 1 
5.41 1 
5.812 
6.01 2 
6.112 

6.413 
6.613 
6.814 
7.014 
7.214 

7.4 I5 
7.615 
7.816 
8.016 
8.216 

8.417 
8.617 
8.818 
9.018 
9.211 

9.415 
9.6 1 $ 
9.82C 
10.02c 
10.22( 

10.42( 
10.62í 
10.82( 
I l  .OZ( 
11.22( 

11.42( 
I1.62í 
I I .82( 
12.02( 
12.22( - 

- 
1.3209 
1.3209 
1.3210 
1.321 1 
1.321 2 

1.321 2 
1.3213 
1.3214 
1.3215 
1.321 5 

1.3216 
1.3217 
1.3216 
1.3218 
1.3219 

3.3220 
1.3221 
3.3221 
0.3222 
3.3223 

0.3224 
0.3225 
0.3225 
0.3226 
0.3227 

0.3228 
0.3228 
0.3229 
0.3230 
0.3231 

0.3231 
0.3232 
0.3233 
0.3234 
0.3234 

0.3235 
0.3236 
0.3237 
0.3237 
0.3238 

0.3239 

0.324C 
0.3241 
0.3242 

0.3243 
0.324A 
O.324A 
0.3241 
0.3244 

0.3241 
0.324; 
0.3241 
0.3241 
0.323 

0.3246 

- 

- 
1.3111 
1.3111 
1.31 I8 
1.31 18 
3.31 17 

5.31 I7 
3.31 17 
3.3116 
0 . 3 l l 6  
3.3116 

0.31 I6 
0.3115 
0.3115 
0.3115 
0.3115 

0.31 14 
0.3114 
0.3114 
0.3114 
0.31 I3 

0.31 13 
0.3113 
0.31 I 2  
0 . 3 l l 2  
0.3112 

0.31 I2 
0.31 1 1  
0.31 I I 
0.31 I 1  
0.31 I1 

0.31 i 0  
0.31 10 
0.31 10 
0.3109 
0.3104 

0.3 109 
O.31OF 
0.3 1 O1 
0.310E 
0.3101 

0.3101 
0.3107 
0.3101 
0.3101 
0.310? 

0.310( 
0.310i 
0.3104 
0.3101 
0.310: 

0.310: 
0.310: 
0.310< 
0.310. 
0.310, - 

__ 
3.3109 
3.3108 
0.3108 
0.3108 
0.3107 

0.3107 
0.3lO6 
0.3106 
0.3106 
0.3l05 

0.3105 
0.3105 
0.3104 
0.3104 
0.3103 

0.3103 
0.3103 
0.3102 
0.3102 
0.3102 

0.3101 
0.3lOl 
0.3100 
0.3100 
0.3100 

0.3099 
0.3099 
0.3098 
0.3098 
0.3098 

0.3097 
0.3097 
0.3097 
0.3096 
0.3096 

0.3095 
0.3095 
0.3095 
0.3094 
0.3094 

0.3094 
0.3093 
0.3095 
0.3092 
0.3092 

0.3092 
0.309 1 
0.3û91 
0.30W 
0.3090 

0.309C 
0.3089 
0.3089 
O.308F 
0.3081 - 

- 
6 
7 
8 
9 

10 

1 1  
I2 
13 
14 
I5 

16 
17 
I8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 

39 
40 

4 1  
42 
43 
4 4  
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
5 5  

56 
57 
58 
59 
60 

3s 

- 

1.3095 
1.3095 
1.3094 
1.3094 
1.3093 

1.3093 
1.3092 
1.3092 
1.3091 
i.3091 

1.3090 
1.3090 
3.3089 
1.3088 
5.3088 

3.3087 
D.3087 
0.3086 
0.3086 
0.3085 

0.3085 
0.3084 
0.3084 
0.3083 
0.3083 

0.3082 
0.3082 
0.3081 
0.3081 
0.3080 

0.3079 
0.3079 
0.3078 
0.3078 
0.3077 

0.3077 
0.3076 
0.3076 
0.3075 
0.3075 

0.3071 
0.3074 
0.3073 
0.3073 
0.3072 

0.3071 
0.3071 

0.307C 
0.3065 

0.306S 
0.3061 
0.3061 
0.3063 
0.3061 

0.3070 

- 

I .o19 
I .236 
I .42? 
I .Mû 
1.814 

1.010 
1.m 
1.405 
1.601 
2.799 

1.m 
l . W J  
3.394 
3.m 
3.792 

3.991 
4.191 
4.390 
4.590 
4.790 

4.919 
5. I89 
5.381 
5.511 
5.788 

5.987 
6.187 
6.386 
6.586 
6.786 

6.985 
7.185 
7.384 
7.584 
7.784 

7.983 
8.183 
8.382 
8.582 
8.782 

8.981 
9.181 
9.380 
9.580 
9.780 

9.980 
10.110 
10.380 
10.580 
10.780 

10.980 
11.180 
11 3 8 0  
11.58C 
I I m a  - 

1.914 
1.114 
1.314 
1.514 
1.714 

1.914 
?.\14 
2.314 
2.513 
2.713 

2.913 
3.113 
3.313 
3.513 
3.713 

3.912 
4.112 
4.312 
4.512 
4.712 

4.912 
5.112 
5.312 
5.51 I 
5.71 I 

5.91 1 
6.111 
6.31 1 
6.511 
6.71 I 

6.91 1 
7.110 
7.3 1 O 
7.510 
7.710 

7.910 
8.110 
8.310 
8.509 
8.709 

8.909 
9.109 
9.309 
9.509 
9.709 

9.909 
10.108 
10.308 
10.508 
10.708 

10.908 
11.108 
11.308 
1 1.507 
I 1.707 

1.3075 
1.3075 
1.3074 
1.3073 
1.3072 

1.3072 
1.3071 
1.3070 
1.3069 
1.3069 

3.3068 
3.3067 
0.3066 
0.3066 
0.3065 

0.3064 
0.3063 
0.3063 
0.3062 
0.3061 

0.3060 
0.3059 
0.3059 
0.3051 
0.3057 

0.3056 
0.3056 
0.3055 
0.3054 
0.3053 

0.3053 
0.3052 
0.3051 
0.3050 
0.3050 

0.3049 
0.3048 
0.3047 
0.3047 
0.3046 

0.3045 
0.3044 
0.3044 
0.3043 
0.3042 

0.3041 
0.3040 
0.3040 
0.3039 
0.3038 

0.3037 
0.3037 
0.3036 
0.3035 
0.3034 

I .200000 
I.400000 
1.600000 
I .800000 
2 .oooooo 

2.200000 
2.400000 
2.600000 
2.800000 
3.000000 

3.200000 
3.400000 
3.600000 
3.800000 
4.000000 

4.200000 
4.400000 
4.600000 
4.800000 
5.000000 

5.200000 
5.400000 
5.600000 
5.800000 
6.000000 

~.2oooo0 
6.4OOOOC 
6.60000C 
6.80000C 
7 .oooooc 

7.20000c 
7.4000M: 
7.60000( 

8.00000( 

8.20000( 
8.400001 
8.60000i 
8.80000( 
9.000001 

9.20000l 
9.400001 
9.60000i 
9.800001 
I0.0000~ 

10.2000i 
10.4000 
10.6000 
10.8000 
1 1 .o000 

1 I .2000' 
11.4000 
1 1.60008 
11.8000~ 
12.0000 

7. aoooo( 

1 .O39230 
1 .2I 2436 
1.385641 
1.558846 
1.732051 

1.905256 
2.078461 
2.25 1 666 
2.424871 
2.598076 

2.771281 
2.944486 
3.1 17691 
3.290897 
3.464102 

3.637307 
3.810512 
3.983717 
4.156921 
4.3301 27 

4.503311 
4.676531 
4.84974; 
5.022941 
5.1961 5; 

5.36935; 
5.54256: 
5.715761 

6.062 171 

6.23538: 
6.408381 
6.58179: 
6.75499i 
6.92820. 

7.10140~ 
7.27461 
7.44781 
7.62102 
7.79422 

7.96743 
8.14063 
8.31384 
8.48704 
8.66025 

8.83345 
9.00666 
9.17986 
9.35307 
9.52627 

9.69948 
9.87269 
10.045d 
10.2l91 
IO.3923 

5.a8897: 

a. Measurement with pins cannot be used to determine effective s p œ  
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 7683. 

b. For REF minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c.  SeeTable 105. 
d. For R E F  maximum effective space width, and REF minimum effec- 

tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
9. External splines designed to this maior diametsr tabulation may not 

be in t r rchaqed with splines designed to pevviour spline standards. 
It is permissible to s p c i f y  tho full rango of tokr8nc.i lktod for Er- 
terna1 Major Diamata if tho mating internal splin is p r  this stan- 
dard or ANSI B5.15-1950 full dedendum tpiinos. If  tho nuting 
spline is per other spline stanáards, tho Max Major Diametor and 
Tolsranca on maior dmmoter must be r o d u d  by O.Z/P + 0.004 in. 
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s, 
Min. Eff Circ. Space Width 

I V  

Max. Eff. Ciic. Tooth thicknors 
Dri 'Fi 

5 

Man. Aciual Ciic. Space Width 

for Tolerance Class _ _ _  
7 6 5 4 

57  S6 CP 5 4  

8.7 0.6 8.5 8.4 

1 

Min. Aciuol Ciic. Tooth Thicknoss 

for Tolerance Class 

4 5 6 7 
.-__ 

t? 
., 

1, 1, t6  

11.4 11.5 11.6 11.7 

46 
47 
48  
49 
so 
51 
52 

7.666667 
7.833333 
8.000000 
8.166667 
8.333333 

8.500000 
8.666667 

14 30 DEG PRESSURE ANGLE 
TABLE 9-30 DEG FRESSURE ANGLE,  F L A T  R O O T  SIDE FIT, 6/12 SPLINE PITCH 

Internal 
rind 

External 

Internal 
(sec Drawing Data) 

E.t.mol 
(sea Drawing Data) 

DO 

Moim 
Dia. 

- 
14.1 

N o h  g 

+O 
- 430 

-- 

- 

N /  D 
Parch 
Dia. o !  

a /  

DFe 
Form 
Dia. 

Dre 
Minor 
Dia. 
Min. 

18.1 

0.2618 0.2618 I Notes c L d Noter c L d Maio* 
Dia. 
Max. 

_ _  
4.1 

Form 
Dia. 

Minoi 
Dia. 

5.1 - 6.1 

uoic I 

+ 50 
-0  

__ 

.- 

17.1 

Note a 

. -  

Noies o L b - 

-- 
1.229 
I .396 
1.562 
I .729 
1.896 

2.062 
2.229 
2.396 
2.562 
2.729 

2.896 
3.062 
3.229 
3.396 
3.562 

3.729 
3.896 
4.062 
4.229 
4.396 

4.562 
4.729 
4.896 
5.062 
5.229 

5.396 
5.562 
5.729 
5.896 
4.062 

6.229 
6.396 
6.562 
6.729 
6.896 

7.062 
7.229 
7.396 
7.542 
7.729 

7.896 
8.062 
8.229 
8.396 
8.562 

8.729 
8.896 
9.062 
9.229 
9.396 

9.562 
9.729 
9.896 
0.062 
0.229 

- 

- 

__ 
0.2579 

0.2578 
0.2577 
0.2577 

0.2576 
0.2576 
0.2575 
0.2575 
0.2574 

0.2574 
0.2573 
0.2573 
0.2572 
0.2572 

0.2571 
0.2571 
0.2570 
0.2570 
0.2569 

0.2569 

0.2568 
0.2567 
0.2567 

0.2566 
0.2566 
0.2565 
0.2565 
0.2564 

0.2564 
0.2563 
0.2563 
0.2562 
0.2562 

0.2562 
0.2561 
0.2561 
0.2560 
3.2560 

o.zs7a 

o . m a  

3.2559 
3.2559 
3.2558 
3.2558 
1.2557 

1.1557 
1.1556 
1.2556 
1.2555 
1.2555 

1.2554 
1.2554 
1.2553 
1.2553 
1.2552 

- 

-- 

0.2638 
0.2638 
0.2638 
0.2639 
0.2639 

0.2639 
0.2639 
0.2640 
0.2640 
0.2640 

0.2640 
0.2641 
0.264 I 
0.264 I 
0.2641 

0.2642 
0.2642 
0.2642 
0.2642 
0.2643 

0.2643 
0.2643 
0.2643 
0.2644 
0.2644 

0.2644 
0.2644 
0.2645 
0.2645 
0.2645 

0.2645 
0.2646 
0.2646 
0.2646 
0.2646 

0.2647 
0.2447 
0.2647 
0.2647 
0.2648 

0.2648 
0.2648 
0.2648 
0.2649 
0.2649 

0.2649 
0.2649 
0.2650 
0.2650 
0.2650 

0.2650 
0.2651 
D.2651 
0.2151 
3.2651 - 

__ 

0.2562 
0.2561 
0.2560 
0.2560 
0.2559 

0.2558 

0.2557 
0.2556 
0.2555 

0.2555 
0.2554 
0.2553 
0.2553 
0.2552 

0.255 1 
0.255 I 
0.2550 
0.2549 
0.2548 

0.2548 
0.2547 
0.2546 
0.2546 
0.2545 

0.2544 
0.2544 
0.2543 
0.2542 
0.2541 

0.2541 
0.2540 
0.2539 
0.2539 
0.2538 

0.2537 
0.2537 
0.2536 
0.2535 
0.2534 

0.2534 
0.2533 
0.2532 
3.2532 
3.2531 

3.2530 
3.2530 
3.2529 
1.2528 
1.2527 

1.2527 
1.2526 
1.2525 
1.2525 
1.2524 

o . m a  

- 

lalerance in 
Ten Thourondihr 

6 i oooooa 

9 I 1 500000 

7 1 166667 
8 I 1333333 

10 , 1 666667 

1.8660254 
1.010363 
1,154701 
1.299038 
1.443376 

1.58771 3 
1.73205 1 
1.876388 
2.020724 
2.165064 

2.309401 
2.453739 
2.598076 
2.742414 
2.886751 

3.03 I089 
3.175416 
3.3 19764 
3.464102 
3.608439 

3.752777 
3.8971 14 
4 341452 
4.  I85789 
4.3301 27 

4.474465 
4.618802 
4.763140 
4.907477 
5.0518 15 

5.196 1 52 
5.340490 
5.484828 
5.629165 
5.773503 

5.917840 
6.062178 
6.2065 15 
6.350853 
6.495110 

6.639528 
6.783846 
6.928203 
7.072541 
7.21 6878 

7.361216 
7.505553 
7.649891 
7.794229 
7.938566 

8.082904 
8.227241 
8.371 579 
8.51 5916 
8.660254 

1.171 
1.338 
1.504 
1.67 I 
I .838 

2.004 
2.171 
2.338 
2.505 
2.672 

2.839 
3.006 
3.173 
3.340 
3.507 

3.674 
3,841 
4.008 
4.175 
4.342 

4.509 
4.676 
4.843 
5.010 
5.177 

5.344 
5.51 1 
5.678 
5.845 
6.012 

4.179 
6.346 
6.513 
6.680 
6.847 

7.014 
7.161 
7.348 
7.515 
7.682 

7.849 
8.016 
8.183 
8.350 
8.517 

8.684 
8.851 
9.018 
9.185 
9.352 

9.519 
9.686 
9.853 

10.020 
10.187 

- 

0.881 
1 .o35 
1.194 
1.354 
1.516 

1 .a 
1.W 
2.001 
2.173 
2.338 

2.503 
2.669 
1.835 
3.000 
3.167 

3.334 
3.500 
3.667 
3.834 
4.000 

4.167 
4.334 
4.500 
4.667 
4.834 

5.000 
5.167 
5.334 
5.500 
5.667 

5.834 
6.000 
5.167 
6.334 
5.500 

5.667 
5.834 
7.000 
7.167 
7.334 

7.500 
7.667 

8.000 
8.167 

8.334 
8.500 
1.667 
B.834 
?.O00 

?.167 
8.334 
?.500 
?.667 
?.E34 

7.834 

- 

0.2674 
0.2675 
0.2676 
0.2476 
0.2677 

0.2678 
0.2678 
0.2679 
0.2680 
0.2680 

0.2681 
0.2682 
0.2483 
0.2683 
0.2684 

0.2685 
0.2685 
0.2686 
0.2687 
0.2687 

0.2688 
0.2689 
0.2690 
0.2690 
0.2691 

0.2692 
0.2692 
0.2693 
0.2694 
0.2494 

0.2695 
0.2696 
0.2697 
0.2697 
0.2678 

0.2699 
0.2699 
0.2700 
0.2701 
0.2701 

0.2702 
0.2703 
0.2704 
0.2704 
0.2705 

0.2706 
0.2706 
0.2707 
0.2708 
D.2708 

0.2709 
0.2710 
0.271 1 
0.271 1 
0.271 2 - 

0.2657 
0.2658 
0.2658 
0.2659 
0.2659 

0.2660 
0.2460 
0.2661 
0.2661 
0.2662 

0.2662 
0.2663 
0.2663 
0.2664 
0.2664 

0.2665 
0.2665 
0.2666 
0.2666 
0.2667 

0.2667 
0.2668 
0.2668 
0.2669 
0.2669 

0.2670 
0.2670 
0.2671 
0.2671 
0.2672 

0.2672 
0.2673 
0.2473 
G.2674 
0.2674 

0.2674 
0.2675 
0.2675 
0.2676 
0.2676 

0.2477 
0.2677 

0.2678 
0.2679 

0.2679 
0.2680 
O. 2680 
0.2681 
0.2681 

0.2682 
0.2682 
0.2683 
0.2683 
0.2684 

0.267a 

- 

0.2646 
0.2646 
0.2647 
0.2647 
0.2647 

0.2648 
0.2648 
0.2649 
0.2649 
0.2649 

0.2650 
0.2650 
0.2650 
0.2651 
0.2651 

0.2651 
0.2652 
0.2652 
0.2652 
0.2653 

0.2653 
0.2653 
0.2654 
0.2654 
0.2654 

0.2655 
0.2653 
0.2656 
0.2656 
0.2656 

0.2657 
0.2657 
0.2657 
0.2658 
0.2658 

0.2658 
0.2659 
0.2659 
0.2659 
0.2660 

0.2660 
0.2660 
0.2661 
3.2661 
3.2661 

3.2662 
3.2662 
3.2663 
3.2663 
1.1663 

1.2464 
3.2664 
1.2664 
1.2665 
1.2665 - 

0.2598 
0.2598 
0.2598 
0.2597 
0.2597 

0.2597 
0.1597 
0.2596 
0.2596 
0.2596 

0.2596 
0.2595 
0.2595 
0.2595 
0.2595 

0.2594 
0.2594 
0.2594 
0.2594 
0.2593 

0.2593 
0.2593 
0.2593 
0.2592 
0.2592 

0.2592 
0.2592 
0.2591 
0.2591 
0.2591 

0.2591 
0.2590 
0.2590 
0.2590 
0.2590 

0.2589 
0.1589 
0.2589 

0.2588 

0.2588 
0.2588 
0.2588 
0.2587 
0.2587 

0.2587 
0.2587 
0.2586 
0.2586 
0.2586 

0.2586 
0.2585 
0.2585 
0.2585 
0.2585 

0 . m ~  

- 

0.2590 
0.2590 

0.2589 
0.2588 

0.1588 
0.25B8 
0.2517 
0.2587 
0.2587 

0.2586 
0.2586 
0.2586 
0.2585 
0.2585 

0.2585 
0.2584 
O 2584 
0.2584 
0.2583 

0.2583 
0.2583 
0.2582 
0.2582 
0.2581 

0.2581 
0.2581 
0.2580 
0.2580 
0.2580 

D.2579 
3.2579 
0.2579 
0.1578 
3.2578 

3.2578 
1.2577 
>.2577 
1.2577 
1.2576 

1.2576 
1.2576 
1.2575 
1.2575 
3.2574 

).2574 
1.2574 
1.2573 
1.2573 
j.2573 

1.2572 
b.2572 
1.2572 
L2571 
1.2571 

0 . 2 5 1 ~  

- 

1.167 
1.333 
1.500 
1.667 
1 .a33 

2.000 
2.167 
2.333 
2.500 
2.667 

2.833 
3.000 
3.167 
3.333 
3.500 

3.667 
3.833 
4.000 
4.167 
4.333 

4.500 
4.667 
4.833 
5.000 
5.167 

5.333 
5.500 
5.667 
5.833 
6.000 

6.167 
6.333 
6.500 
6.667 
6.833 

7.000 
7.167 
7.333 
7.500 
7.667 

7.833 
8.000 
8.167 
8.333 
8.500 

B.667 
8.833 
9.000 
P.167 
P.333 

7.500 
1.667 
?.I33 
1.000 
1.167 

0.761 
0.928 
1.094 
1.261 
1.427 

1 394 
1.761 
1.927 
2.444 
2.260 

2.427 
2.593 
2.760 
2.926 
3.093 

3.259 
3.426 
3.593 
3.759 
3.926 

4.092 
4.259 
4.425 
4.592 
4.758 

4.925 
5.091 
5.25) 
5.425 
5.591 

5.751 
5.924 
6.091 
6.257 
6.424 

6.590 
6.757 
6.923 
7.090 
7.257 

7.423 
7.590 
7.756 
7.923 
B.089 

8.256 
8.422 
e589 
B.755 
5.922 

P.089 
ì.255 
P.422 
P.518 
).755 

0.876 
1 .om 
1.1w 
1.349 
1.511 

1.611 
1 . D a  
2.001 
2.161 
2.332 

2.497 
2.662 
2.8- 
2.993 
3.160 

3.326 
3.492 
3.659 
3.825 
3 . 9 9 1  

4.158 
1.324 
1.490 
a.657 
1.823 

1.989 
5.156 
5.322 
5.488 
5.655 

5.821 
5.987 
b. 154 
b.320 
b.486 

1.653 
b.819 
1.985 
r.152 
1.318 

1.484 
'A51 
'317 
'.q13 
k.150 

1.316 
1.482 
1.649 
1.815 
1.981 

'.148 
'.314 
.480 
.647 
a13 

1 1  , 1833333 
I 2  2.000000 
13 2 166667 
14 2 333333 
15 , 2 500000 

I4 I 2 664667 
17 2 833333 
18 3 000000 
19 3 166667 
20 3 333333 

21 1 3 500000 

:: ' 4 000000 

22 ~ 3 666667 
3 833333 

25 I 4 166667 

e. Fioures i n  bold tvoe are modified values, se a Measurement with pins cannot be used to determine effective spaœ 
width and tooth thickness. Measurement with Pins for actual space 
width and tooth thickness are in Tables 76-83. 

b. For REF minimum actual space width. and REF maximum actual 
tooth thickness. see Table 64. 

c. See Table 105. 
d. For REF maximum effective space width, and REF minimum effec- 

tive tooth thickness, see Table 64. 

g. E & m a I  splines designed to this mdor  di8fnetr  tabulation m y  not 
be interchanged with splines designed to previous splim sun&&. 
It is permissible t o  specify the full ran- of toloisncœ lirtd for EX- 
tarnal Major Di8metor if the mating intern81 spline is por this st8n- 
dard or ANSI 65%-1950 full dodendurn @ines. I f  th. mrting 
spline ir per other spline standards, the M8x Major Di81netr and 
Tolerances on major diameter must be reduced by 0.21P + 0.004 in. 
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Internal Internal 1 -  
and (soe Drawing Dato) 

, s, 

External 
fie* Drawing Dato) 

tV 

Db 
Bare 
Dio. 

’ri 
Maior 
Dio. 
Max. 

I 
lote e 

30 DEG PRESSURE ANGLE 
TABLE 10-30 D E G  PRESSURE ANGLE. F L A T  R O O T  SIDE FIT ,  8/16 SPLINE PITCH 

15 

Mor. W. Cirr Tooth Thickness 
O, i Min’ EH “‘!,:E 1 ~~~~ i Do 

&nor Notes c L d Note8 c 4 d Major 
Dia Dio. 

Mar. Actual Circ. 5poco Width Min. Actual Circ. Tooth lhitknnr 

DF i  
:own 
Dia. 

- 
5.1 

N D DFe 
Form 
Dio. 

__ 
17.1 

Uoto e 

- 
ì.65q 
1.772 
5.8W 
1.011 
1.133 

I .255 
1.378 
I .SOI 
1.614 
I .746 

1.672 
1.996 
2.120 
2.245 
2.370 

2.494 
2.619 
2.744 
2.869 
2.993 

3.118 
3.243 
3.368 
3.492 
3.617 

3.742 
3.867 
3.991 
4.1 I6 
4.241 

1.366 
4.490 
4.615 
4.740 
4.865 

4.989 
5.114 
5.239 
5.364 
5.488 

5.613 
5.738 
5.863 
5.987 
6.112 

6.237 
6.362 
6.486 
6.61 1 
6.736 

6.861 
6.985 
7.1 10 
7.235 
7.360 - 

Dre 
Minor 
Dia. 
Min. 

18.1 

Pitch 
Dio. f 

u c - 
for lolrronco Closr 

__ 
14.1 

*ate g 

+O 
- 350 

- .. 

__ 

. -  

4. I 
~~ 

- 
Notes a L b _ _ ~  

__- 
1.879 
I .O04 
1.129 
1.254 
1.379 

1.504 
1.629 
1.754 
I .a79 
2.004 

2.129 
2.255 
2.3b0 
2.505 
2.630 

2.756 
2.881 
3.006 
3.131 
3.257 

3.382 
3.507 
3.632 
3.758 
3.883 

4 O08 
4.133 
4.259 
4.384 
4 .SO9 

4.634 
4.760 
4.885 
5.010 
5.135 

5.261 
5.386 
5.51 1 
5.636 
5.762 

5.887 
6.012 
6.137 
6.263 
6.388 

6.513 
6.638 
6.764 
6.889 
7.014 

7.139 
7.265 
7.390 
7.5 I5 
7.640 

- 

- 
LI924 
1.1923 
1.1923 
LI922 
).I922 

1.1921 
1.1921 
1.1920 
1. 1920 
1.1919 

1.1919 
1.1918 
1.1918 
3.1917 
3.1917 

3.1916 
3.1916 
3.1915 
0.1915 
0.1914 

0.1914 
0.1913 
0.1913 
0.1912 
0.1912 

0.191 1 
0.1911 
0.1910 
0.1910 
O. 1909 

O. 1909 
O. I908 
0.I908 
O. I907 
O. I907 

O. I907 
O. I906 
O. 1906 
O. I905 
0.1905 

0.1904 
O. I904 
O. I903 
0.1903 
0.1902 

O. I902 
0.1901 
0.1901 
O. 1900 
O. I900 

o. 1899 
o. 1899 
O. 1698 
O. 1898 
0.1897 - 

Tolerance in 
Ten Thousandths 

+ 50 
-0 

- _- 
0.1991 
0.1991 
0.1992 
0.1992 
O. 1992 

0.1993 
0.1993 
0.1994 
0.1994 
0.1994 

0.1995 
o. 1995 
0.1995 
0.1996 
0.1996 

O. 1996 
0.1997 
0.1997 
0.1997 
o. 1998 
0.1998 
o. 1998 
o. 1999 
0.1999 
o. I999 
0.2000 
0.2000 
0.2001 
0.2001 
0.2001 

0.2002 
0.2002 
0.2002 
0.2003 
0.2003 

0.2003 
0.2004 
0.2004 
0.2004 
0.2005 

0.2005 
0.2005 
0.2006 
0.2006 
0.2006 

0.1007 
0.2007 
0.2008 
0.1008 
0.2008 

0.2009 
0.2009 
0.2009 
0.2010 
0.2010 

- 
1.1983 
1.1983 
).I983 
3.1984 
3.1984 

3.1984 
3.1984 
3.1985 
o. 1985 
0.1985 

o. 1985 
O. 1986 
O. I986 
0.1986 
0.1986 

0.1987 
O. 1987 
0.1987 
0.1987 
0.1988 

0.1988 
o. 1988 
0.1988 
0.1989 
0.1989 

0.1989 
0.1989 
0.1990 
0.1990 
0.1990 

0.1990 
0.1991 
0.1991 
0.1991 
0.1991 

0.1992 
0.1992 
0.1992 
0.1992 
0.1993 

0.1993 
o. 1993 
0.1993 
0.1994 
0.1994 

0.1994 
0.1994 
0.1995 
0.1995 
0.1995 

0.1995 
0.1996 
0.1996 
0.1996 
0.1996 

0.664 
D.777  
0.896 
1.016 
1.138 

1 .a6a 
1 .u3 
I .506 
I A29 
1.753 

1 .I77 
2.001 
2.125 
2.250 
2.375 

2.500 
2.625 
2.750 
2.875 
3.000 

3.125 
3.250 
3.375 
3.500 
3.625 

3.750 
3.875 
4.000 
4.125 
4.250 

4.375 
4.500 
4.625 
4.750 
4.875 

5.000 
5.125 
5.250 
5.375 
5.500 

5.625 
5.750 
5.875 
6.000 
6.125 

6.250 
6.375 
6.500 
6.625 
6.750 

6.875 
7.000 
7.125 
7.250 
7.375 

1.2019 
1.2020 
1.2021 
1.2021 
1.2022 

1.2023 
3.2023 
3.2024 
3.2025 
0.2025 

D.2026 
0.2027 
0.2028 
0.2028 
0.2029 

0.2030 
0.2030 
0.2031 
0.2032 
0.2032 

0.2033 
0.2034 
0.2035 
0.2035 
0.2036 

0.2037 
0.1037 
0.2038 
0.2039 
0.2039 

0.2040 
0.204 I 
0.2042 
0.2042 
0.2043 

0.2044 
0.2044 
0.2045 
0.2046 
0.2046 

0.2047 
0.2048 
0.2049 
0.2049 
0.2050 

0.2051 
0.2051 
0.2052 
0.2053 
0.2053 

0.2054 
0.2055 
0.2056 
0.2056 
0.2057 

1.2002 
1.2003 
1.2003 
1.2004 
1.2004 

ì.2005 
1.2005 
1.2006 
1.2006 
1.2007 

1.2007 
1.2038 
1.2008 
1.2009 
1.2009 

1.2010 
1.2010 
1.201 1 
3.201 1 
3.2012 

3.201 2 
3.2013 
3.2013 
3.2014 
0.2014 

0.2015 
0.2015 
0.2016 
0.2016 
0.2017 

0.2017 
0.2018 
0.2018 
0.2019 
0.2019 

0.2019 
0.2020 
0.2020 
0.2021 
0.202 1 

0.2022 
0.2022 
0.2023 
0.2023 
0.~024 

0.2024 
0.2025 
0.2025 
0.2026 
0.2026 

0.2027 
0.2027 
0.2028 
0.1028 
0.2029 

3.1943 
3.1943 
0.1943 
0.1942 
0.1942 

0.1942 
O. I942 
0.1941 
0.1941 
0.1941 

0.1941 
0.1940 
O. 1940 
0.1940 
0.1940 

0.1939 
0.1939 
0.1939 
0.1939 
0.1938 

0.1938 
0.1938 
0.1938 
0.ì937 
o. 1937 
0.1937 
o. 1937 
0.1936 
0.1936 
0.1936 

0.1936 
0.1935 
O. 1935 
O. I935 
O. 1935 

O. 1934 
0.1934 
0.1934 
O. 1934 
0.1933 

0.1933 
0.1933 
o. 1933 
0.1932 
0.1932 

0.1932 
0.1932 
0.1931 
0.1931 
0.1931 

0.1931 
0.1930 
0.1930 
0.1930 
0.1930 - 

1.1935 
1.1935 
1.1934 
1.1934 
l. I933 

). I933 
ì. 1933 
1.1932 
1.1932 
1.1932 

1.1931 
1.1931 
1.1931 
1.1930 
1. 1930 

1.1930 
1.1929 
1.1929 
3.1929 
3.1928 

3.1928 
3.1928 
3.1927 
D.1927 
0.1926 

0.1926 
0.1926 
O. 1925 
0.1925 
0.1925 

O. I924 
O. I924 
0.1924 
0.1923 
0.1923 

0.1923 
O. I922 
0.1922 
O. 1922 
0.1921 

0.1921 
0.1921 
0.1920 
0.1920 
0.1919 

0.1919 
0.1919 
0.1918 
0.1918 
0.1918 

0.1917 
0.1917 
0.1917 
0.1916 
0.1916 - 

1.1907 
1.1906 
1.1905 
1.1905 
).I904 

1.19.03 
1.1903 
1.1902 
3.1901 
3.1900 

3.1900 
3.1899 
3.1898 
3.1898 
0.1897 

0.1896 
0.1896 
O. 1895 
0.1894 
o. 1893 
o. 1893 
O. 1 892 
0.1891 
0.1891 
O. 1890 

o. 1889 
0.1 889 
0.1888 
0.1867 
o. I887 
O. I886 
o. 1885 
o. 1884 
o. I884 
o. I883 

o. I882 
o. I882 
0.I881 
o. I880 
o. 1880 

o. 1879 
o. I878 
o. I877 
o. I877 
0.1876 

o. I875 
0.1875 
o. I874 
o. I873 
O. I872 

0.1872 
0.1871 
O. I 870 
0.1 870 
O. 1869 - 

1.875 
I.000 
1.125 
1.250 
1.375 

I.500 
1.625 
1.750 
1.875 
2.000 

2. I25 
2.250 
2.375 
2.soo 
2.625 

2.750 
2.875 
3.000 
3.125 
3.250 

3.375 
3.500 
3.625 
3.750 
3.875 

4.000 
4.125 
4.250 
4.375 
4.500 

4.625 
4.750 
4.875 
5.000 
5.125 

5.250 
5.375 
5.500 
5.625 
5.750 

5.875 
6.000 
6.125 
6.250 
6.375 

6.500 
6.625 
6.750 
6.875 
7.000 

7.125 
7.250 
7.375 
7.500 
7.625 
- 

6 O7500000 

7 j O 8750000 
8 l000000 
9 I Il25000 

1375000 

13 1625000 
14 I 1750000 
I5 , 1 875000 

I 1 500000 

1.568 
1.692 
1.817 
1.942 
I .O67 

1.192 
1.317 
1.442 
I .567 
1.691 

1.816 
1.941 
2.060 
2.191 
2.316 

2.441 
2.566 
2.690 
2.815 
2.940 

3.065 
3.190 
3.315 
3.440 
3.565 

3.689 
3.814 
3.939 
4 .O64 
4.189 

4.314 
4.439 
4.564 
4.689 
4.813 

4.938 
5.063 
5.188 
5.313 
5.438 

5.563 
5.688 
5.812 
5.937 
6.062 

6.187 
6.312 
6.437 
6.562 
6.687 

6.81 1 
6.936 
7.061 
7.186 
7.31 1 - 

1 .O48 
1.173 
1.298 
1.423 

1.548 
1.673 
1.798 
1.923 
2.048 

2.173 
2.298 
2.423 
2.548 
2.673 

2.798 
2.923 
3.048 
3.173 
3.298 

3.423 
3.548 
3.673 
3.798 
3.923 

4.048 
4.173 
4.298 
4.423 
4.548 

4.673 
4.798 
A.923 
5.048 
5.173 

5.298 
5.423 
5.548 
5.673 
5.798 

5.923 
6.048 
6.173 
6.298 
6.423 

6.548 
6.673 
6.790 
6.923 
7.048 

7.173 
7.298 
7.423 
7.540 
7.673 - 

.75777i2 
,8660254 
.9742786 
1.082532 

1.190785 
1.299038 
1.407291 
1.515544 
1.623798 

1.73205 1 
1 .ô40304 
I .948557 
2.056810 
2.165064 

2.2733 17 
2.381570 
2.489823 
2.598076 
2.706329 

2.81 4583 
2.922836 
3.03 1089 
3. I39342 
3.247595 

3.355848 
3.464 1 O 2  
3.572355 
3.680608 
3.788861 

3.897 1 14  
4.005367 
4.113621 
4.22 1874 
4.330127 

4.438380 
4.546633 
4.654887 
4.763140 
4.87 I393 

4.979646 
5.087899 
5.196 I 52 
5.304406 
5.41 2659 

5.52091 2 
5.629165 
5.7374 18 
5.845671 
5.953925 

6.062178 
6.170431 
6.278684 
6.386937 
6.495 190 

16 
17 
18 
19 
20 

2.000000 
2.125000 
2.250000 
2.375000 
2.500000 

2.625000 
2.750000 
2 .875000 
3 .oooooo 
3.125000 

21 
22 
23 
2 1  
25 

3.250000 

3.500000 
3.62 5000 

3.875000 
4.000000 
4.125000 
4.2 50000 
4.375000 

4.500000 
4.625000 
4.7 50000 
4.875000 
5.000000 

5.125000 
5.250000 
5.375000 
5.500000 
5.625000 

5.750000 
5 .ô75000 
6.000000 
6.1 25000 
6.250000 

6.375000 
6.50000G 
6.625000 
6.750000 
6.875000 

7.000000 
7.125000 
7.250000 
7.375000 
7.500000 

31 
32 
33 
34 
35 

36 
37 
38 
39 
43  

4 1  
42 
43 
44 
45 

46 
47 
40 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

e. Figures in bold type are modified values. see Section 25. 
g. External splines designed to this major diameter tabulation m y  not 

be interchanged with splines d m i g d  to previous spline standards. 
It is permissible to specify the full rango of tolerances listed for Ex- 
ternal Major Diametn if the mating internal r p l i ~  is per this stan- 
dard or ANSI 65.15-1950 full dadendurn splines. If the mrting 
spline is per other spline standards. the Max Major Diameter and 
Tolerances on major diametof must b reduced by 0.2P + 0.004 in. 

a Measurement with pins cannot be used to determine effective spaœ 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 7683. 

b For R E F  minimum actual space width. and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105 
d For REF maximum effective space width, and REF minimum effec- 

tive tooth thickness, see Table 64. 
Copyright SAE International 
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5, 
Min. Eff. CiK. Sperr Width 

= 0.1571 
Notoscad 

16 

tV 

Mox. Iff. Circ. Tooth Thitknoss 
= 0.1571 

Notorcad  

30 DEG PRESSURE ANGLE 
TABLE 11-30 D E O  PRESSURE ANGLE,  F L A T  R O O T  SIDE F I T ,  10120 SPLINE PITCH 

Intomal 
ond 

L r t W M l  

lntwnol 
(- Drowing Doto) 

€xternol 
(we Drowing Dota) - 

OFe 
Form 
Dio. 

"ri 

Dio. 
Mo.. 

Moior 

- 
4. I 

"i 
Minoi 
Dio. 

- 
6. I 

Note e 

- 

"re 
Minor 
Dio. 
Min. 

"F i  
Form 
Dio. 

5.1 

f l  io 

I s t 

Max. Actuo1 Cire. S p c ~ c  Width Min. Aduol Circ. Tooth Thitknoss 

for Toloronce Clar fer Toleronca Class 

8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 14.1 

Note g 

__ 

- 
+O . 300 - 

0.700 
0.800 
0.900 
1 .o00 
1.100 

1.200 
1.300 
1 A00 
1 .500 
1 ,600 

1.700 
1 ,800 
1.900 
2.000 
2.100 

2.200 
2.300 
2.400 
2.500 
2.600 

2.700 
2.800 
2.900 
3.000 
3.100 

3.200 
3.300 
3.400 
3.500 
3.600 

3.700 
3.800 
3.900 
4 ,000 
4.100 

4.200 
4.300 
4.400 
4.500 
4.600 

4.700 
4.800 
4.900 
5 .O00 
5.100 

5.200 
5.300 
5.400 
5.500 
5.600 

5.700 
5.800 
5.900 
6.000 
6.100 

- 

17.1 

Note e 

- 
18.1 

Noïu  o L b - 
- 
0.1544 
o. 1544 
o. 1544 
o. 1544 
0.1513 

o. 1543 
0.1543 
0.1542 
0.1542 
0.1542 

0.1542 
0.1541 
0.1541 
0.1541 
0.1541 

O. 1540 
O. 1540 
O. 1540 
O. 1540 
o. 1539 

0.1539 
o. 1539 
o. 1538 
0.1538 
o. I538 

o. 1538 
o. 1537 
0.1537 
0.1537 
0.1 537 

O. I536 
O. 1536 
O. 1536 
o. 1535 
0.1535 

o. 1535 
o. 1535 
0.1 534 
o. 1534 
o. 1534 

o. 1534 
o. 1533 
o. 1533 
o. 1533 
O. 1532 

O. 1532 
0.1532 
0.1532 
0.1531 
0.1531 

0.1531 
0.1531 
O. I530 
0.1530 
O. 1530 - 

+ 50 
-0 - 

a.= 
0.717 
O.ln 

0.814 
0.91 1 

I .o01 
1.101 
I .lo3 
1 .= 
I .ma 

I .soa 
I .601 
1 .700 
1 .800 
1.900 

2.000 
2.100 
2.200 
2.300 
2.400 

2.500 
2.600 
2.700 
2.800 
2.900 

3.000 
3.100 
3.200 
3.300 
3.400 

3.500 
3.600 
3.700 
3.800 
3.900 

4.000 
4.100 
4.200 
4.300 
4.400 

4.500 
4.600 
4.700 
4.800 
4.900 

5.000 
5.100 
5.200 
5.300 
5.400 

5.500 
5.600 
5.700 
5.800 
5.900 

- 
o. 1 598 
O. 1 598 
o. 1598 
o. 1598 
o. 1 599 

o. I 599 
o. 1599 
0.1600 
0.1600 
0.1600 

0.1600 
0.1601 
0.1601 
0.1601 
0.1601 

0.1602 
0.1602 
0.1602 
0.1602 
0.1603 

O. 1603 
0.1603 
O. 1604 
0.1604 
O. 1604 

0.1604 
0.1605 
O. 1605 
O. 1605 
0.1605 

0.1606 
O. 1606 
0.1606 
0.1607 
O. 1607 

0.1607 
0.1607 
0.1608 
0.1608 
0.1601 

0.1608 
0.1609 
0.1609 
0.1609 
0.1609 

0.1610 
0.1610 
0.1610 
0.1611 
0.1611 

0.1611 
0.1611 
0.1612 
0.1612 
0.1612 

- 
O. I590 
O. I590 
0.1590 
O. I590 
0.1591 

0.1591 
0.1591 
0.1591 
0.1591 
O. I592 

0.1592 
O. I592 
0.1 592 
O. 1592 
o. I593 

0.1593 
o. 1593 
O. 1593 
o. 1 593 
o. I594 

o. 1594 
o. 1 594 
o. 1594 
o. 1594 
0.1595 

0.1595 
o. 1595 
o. 1595 
o. 1 595 
o. 1595 

O. 1596 
O. 1 596 
O. 1596 
O. 1596 
O. I596 

O. 1597 
o. 1597 
0.1597 
O. 1597 
o. I597 

o. 1598 
o. 1598 
0.1598 
0.1598 
0.1598 

o. 1599 
0.1 599 
O. I599 
0.15w 
0.1599 

o. 1599 
0.1600 
O. 1600 
0.1600 
0.1600 

- 
O. 1552 
O. 1552 
O. 1552 
0.1552 
0.1551 

0.1551 
0.1551 
0.1551 
0.1551 
0.1 550 

O. 1550 
O. 1550 
O. 1 550 
0.1550 
o. 1549 

o. 1549 
o. 1549 
o. 1549 
o. 1549 
o. 1548 

0.1 548 
o. 1548 
o. 1548 
0.1548 
o. I547 

o. 1547 
o. 1547 
0.1547 
o. 1547 
o. 1547 

O. 1546 
O. 1546 
O. 1546 
0.1546 
O. 1546 

O. 1545 
0.1545 
o. 1545 
0.1545 
0.1545 

0.1544 
o. I544 
o. 1544 
o. 1544 
o. 1544 

o. 1543 
o. I543 
o. 1543 
o. I543 
o. 1543 

0.1543 
0.1542 
O. I542 
0.1542 
0.1542 - 

- 
o. 1534 
o. 1533 
o. 1533 
0.1533 
0.1 532 

O. lá32 
0.1531 
0.1531 
0.1531 
O. 1530 

O. 1530 
O. 1530 
O. I529 
O. 1529 
0.1528 

O. I528 
0.1528 
O. 1527 
0.1527 
0.1527 

0.1526 
O. 1526 
0.1525 
0.1 525 
0.1525 

0.1524 
0.1524 
0.1524 
0.1523 
0.1523 

0.1 522 
0.1522 
0.1522 
0.1521 
0.1521 

0.1521 
0.1 520 
O. 1520 
O.Iäl9 
0.1519 

0.1519 
O.ISl1 
0.1518 
0.1517 
0.1517 

0.1517 
0.1516 
0.1516 
0.1516 
0.1515 

0.1515 
0.1514 
0.1514 
0.1514 
0.1513 

- 
0.019 
0.617 
0.712 
0.- 
0.- 

1 .aos 
1.101 
I .2m 
1.299 
1 .m 
1 .m 

1.696 
1.796 
1 A96 

1 . w 5  
2.095 
2.195 
2.295 
2.395 

2.494 
2.594 
2.694 
2.794 
2.094 

2.W3 
3.093 
3.193 
3.293 
3.393 

3.492 
3.592 
3.692 
3.792 
3.892 

3.991 
4.091 
4.191 
4.291 
4.391 

4.490 
4.590 
4.690 
4.790 
4.190 

4.989 
5.019 
5.189 
5.289 
5.389 

5.488 
5.588 
5.688 
5.788 
5.888 

1.m 

- 
0.73V 
0.839 
0.939 
1 .O39 
1.139 

1.239 
1.339 
1.439 
1.539 
1.639 

1.739 
1 .a39 
1.939 
2.039 
2.139 

2.239 
2.339 
2.439 
2.539 
2.639 

2.739 
2.839 
2.939 
3.039 
3.139 

3.239 
3.339 
3.439 
3.539 
3.639 

3.739 
3.439 
3.939 
4.039 
4.139 

4.239 
4.139 
4.439 
4.539 
4.639 

4.739 
4.839 
4.939 
5.039 
5.139 

5.239 
5.339 
5.439 
5.539 
5.639 

5.739 
5.839 
5.939 
6.039 
6.139 - 

- 
6 
7 
8 
9 
IO 

I I  
12 
13 
14 
15 

16 
17 
I8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59. 
60 - 

a. L 

0.6OOO000 
0.7oooO00 
0.8000000 
0.9000000 

1.000000 

1.100000 
1.200000 
I .3oaoo6 
I .400000 
1.5ooOoo 

1.600000 
1 .700000 
1 A00000 
1.900000 
2.000000 

2.100000 
2.200000 
2.300000 
2.400000 
2.5oQQoo 

2.600000 
2.700000 
2.8ooooO 
2.900000 
3.000000 

3.10000(1 
3.200000 
3.300000 
3.400000 
3.500000 

3.600000 
3.700000 
3.uK") 
3.900000 
4.000000 

4.100000 
4.100000 
4.3M)o<K) 
4.400000 
4.500000 

4.600000 
4.700000 
4.M0000 
4.900000 
5.000400 

5.100000 
5 . 2 m  
5.3000<10 
5.400000 
5.500000 

5.60oooo 
5.700000 
5.8ooooO 
5.900000 
6.oooO00 

0.5 1961 52 
0.6062178 
0.6928203 
0.7794229 
0.1060254 

0.9526279 
1 .O39230 
I .  I25833 
1.2 I2436 
1.299038 

1.385ó41' 
1.472243 
1.558846 
1.645448 
1.732051 

1.818653 
1.905256 
1.991858 
2.078461 
2.165064 

2.25 1666 
2.338269 
2.424871 
2.511474 
2.59 W76 

2.684679 
2.771281 
2.857884 
2.944486 
3.031089 

3.117691 
3.204 294 
3.290897 
3.377499 
3.464102 

3.550704 
3.637307 
3.723909 
3.810512 
3.8971 I4 

3.98371 7 
4.0703 I V  
4.156922 
4.243514 
4.3301 27 

4.4 16730 
4.503332 
4.5aw35 
4.676537 
4.763 140 

4.849742 
4.936145 
5.022947 
5.109550 
5.196152 

0.452 
0.552 
0.652 
0.751 
0.851 

0.951 
1 .O51 
1.151 
1.251 
1.351 

1.451 
I .55 I 
1.651 
1.75 1 
I A50 

1.950 
2.050 
2.150 
2.250 
2.350 

2.450 
2.550 
2.650 
2.750 
2.850 

2.949 
3.049 
3.149 
3.249 
3.349 

3.449 
3.549 
3.649 
3.749 
3.149 

3.949 
4.048 
4.148 
4.248 
4.348 

4.441 
4.548 
4.648 
4.748 
4.848 

4.948 
5.047 
5.147 
5.247 
5.347 

5.447 
5.547 
5.647 
5.747 
5.147 

0.1518 
0.1517 
0.1517 
0.1516 
0.1516 

0.1515 
0.1515 
0.1514 
0.1513 
0.1513 

0.1512 
0.1512 
0.1511 
0.1511 
0.1510 

0.1510 
O. 1509 
O. I509 
O. I508 
0.1507 

0.1507 
O. 1506 
O. 1506 
O. 1505 
O. 1505 

O. 1504 
0.1 504 
0.1503 
0.1503 
0.1502 

O. I502 
0.1501 
O. I500 
O. I500 
o. 1 499 

0.1499 
0.1498 
0.1498 
0.1497 
o. I497 

O. 1496 
0.1196 
0.1495 
0.1495 
0.1494 

0.1493 
0.1493 
0.1492 
0.1492 
0.1491 

0.1491 
O. 1490 
O. I490 
o. 1489 
O. 1489 

0.704 
0.804 
0.904 
1 .o04 
1.104 

1.204 
1 3 0 4  
I .404 
I .504 
I A04 

1.704 
1.804 
1.904 
2.004 
2.104 

2.205 
2.305 
2.405 
2.505 
2.605 

2.706 
2.806 
2.906 
3.006 
3.106 

3.207 
3.307 
3.407 
3.507 
3.607 

3.708 
3.808 
3.908 
4.008 
4.108 

4.209 
4.309 
4.409 
4.509 
4.609 

4.710 
4.810 
4.9 1 O 
5.010 
5.110 

5.21 1 
5.31 1 
5.411 
5.51 1 
5.61 1 

5.712 
5.812 
5.912 
6.012 
6.112 

0.1608 
0.1609 
0.1609 
0.1609 
0.1610 

0.1610 
0.1611 
0.1611 
0.161 1 
0.1612 

0.1612 
0.1612 
0.1613 
0.1613 
0.1614 

0.1614 
0.1614 
0.1615 
0.1615 
0.1615 

0.1616 
0.1616 
0.1617 
0.1617 
0.1617 

0.1618 
0.1618 
0.1618 
0.1619 
0.1619 

0.1620 
O. I620 
0.1620 
0.1621 
0.1621 

0.1621 
0.1622 
0.1622 
0.1623 
O. 1623 

0.1623 
0.1624 
0.1624 
0.1625 
0.1625 

0.1625 
0.1626 
0.1626 
O. 1626 
0.1627 

0.1627 
0.1628 
0.1628 
0.1628 
0.1629 

0.1624 
0.1625 
0.1625 
0.1626 
0.1626 

0.1627 
0.1627 
0.1628 
O. 1 629 
O. 1629 

0.1630 
O. 1630 
0.1631 
0.1631 
O. I 632 

0.1632 
O. 1 633 
O. 1633 
O. 1634 
0.1634 

0.1635 
0.1636 
0.1636 
0.1637 
0.1637 

0.1638 
0.1638 
O. 1639 
0.1639 
0.1640 

0.1640 
0.1641 
0.1642 
0.1642 
0.1643 

0.1643 
0.1644 
0.1644 
0.1645 
0.1645 

0.1646 
0.1646. 
0.1647 
0.1647 
0.1648 

0.1649 
0.1649 
0.1650 
0.1650 
0.1651 

0.1651 
O. 1652 
0.1652 
0.1653 
0.1653 

e. Figures in bold type are modified values, see Section 25. 
g. E ~ t ~ r u i l  splines d a i g n d  to  this m&r dunwtr tabulation nuy not 

b intmhin#ed with splim designad to  previous spline standardr. 
It ir permissible to  spacify tho full rango of tolerances listed for Ex- 
ternal Major Diameter if the mating internal spline is p r  this stan- 
dard 01 ANSI 85.15-1950 full dodendurn splines. If  the mating 
spline is par other spline standards, th .  Max Major Diamar and 
Tolerances on major diameter murt b reduced by 0.2/P + 0.004 in. 

isuremcnt with pins cannot be used to determine offutive spaœ 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83. 
For REF minimum actual space width, and REF maximum actua 
tooth thickness, see Table 64. 

c. CeeTable 105. 
d. For REF maximum effective space width. and REF minimum effec- 

tive tooth thickness, see Table 64. 

b. 
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T A B L E  12-30 D E G  PRESSURE A N G L E ,  F L A T  R O O T  S IDE F IT ,  12/24 SPLINE PITCH 

tV 

Intomol 
(sn Diorring Dota) 

Min. Hf Circ. SIJOCO Width 
= 0.1309 

Notoi c L. d 

5 

M a x .  Aflua1 Ciri. Space Width 

far Toloranco Class 

7 6 5 4 

I7 sli E5 S I  

8.7 8.6 8.5 8.4 

Moa. Hf. Gr<. Tooth Thicknos. 
0.1309 

Notos c L. d 

t 

Min. Actual Circ. Tooth Thicknosr 

tar Taloronco Class 

4 5 6 7 

t 7  
< _ _  

'4 t, t 6  

11.4 11.5 11.6 11.7 - 

Lxtornai 
(soo Drawing Dato) 

Intomal 
and 

Eatwnal 

c 

- 

Maior 
Dia. 

__ 
14.1 

Noie 9 

+O 
-270 

1.583 
1.667 
1.750 
b.833 
1.917 

I.000 
I .O83 
1.167 
I ,250 
I .333 

1.417 
1.500 
1.583 
1.667 
I ,750 

1.833 
1.917 
).O00 
2.083 
2.167 

2.250 
2.313 
2.417 
2.500 
2.581 

2.667 
2.750 
2.833 
2.917 
3.000 

3.081 
3.167 
3.250 
3.333 
3.417 

1.500 
3.583 
3.667 
3.750 
3.833 

3.917 
4.000 
4.083 
4.167 
4.250 

4.333 
4.417 
4.500 
4.583 
4.667 

4.750 
4.833 
4.917 
5.000 
5.083 

~ 

- 

- 

- 

- 

'Fe 
Form 
Dia. 

'Fi 
Farm 
Dia. 

- 
5.1 

'I 

Minor 
Dia. 

- 
6.1 

're 
Minor 
Dia. 
Min. 

17.1 

Note o 

18.1 

Not. O 

+ 50 
-0 

__ Not« - - 

- 
3.588 
3.671 
3.754 
3.838 
D.921 

1.004 
1 .O88 
1.171 
1.254 
1.338 

1.421 
1 ,504 
1.588 
1.671 
1.754 

1.818 
1.921 
2.004 
2.088 
2.171 

2.255 
2.338 
2.422 
2.505 
2.589 

2.672 
2.756 
2.839 
2.923 
1.006 

3.090 
1.173 
3.257 
3.340 
3.424 

3.507 
3.591 
3.674 
3.758 
3.841 

3.925 
4.008 
4.092 
4.175 
4.259 

4.342 
4.426 
4.509 
4.591 
4.676 

4.760 
4.143 
4.927 
5.010 
5.094 
- 

Idwoncm in 
Ton Thowondthi 

- 
).I282 
I .  I282 
1.1 282 
3.1282 
3.1281 

3.1281 
3.12BI 
1. I280 
3.1280 
û. 1280 

û. i 280 

m. I 279 
D. I279 

0.1279 
D. I279 

D. 1278 
D. 1278 
0.1278 
O. 1 278 
O. 1277 

O. 1 277 
0.1177 
O. I276 
O. 1276 
O. 1276 

0.1276 
0.1175 
O. 1275 
0.1275 
O. 1275 

0.1174 
0.1274 
0.1274 
0.1273 
O. I273 

O. 1273 
0.1273 
O. 1272 
O. I272 
O. 1272 

O. 1272 
0.1271 
0.1271 
0.1271 
O. 1270 

O. I270 
O. 1270 
O. I270 
O. I269 
O. 1269 

O. 1 269 
O. 1269 
0.1268 
O. 1268 
O. 1268 
- 

- 
I. I256 
1.1255 
LI255 
1.1254 
1.1254 

1.1253 
1.1251 
1.1252 
1.1251 
1.1251 

).1250 
). 1250 
1.1249 
1.1249 
1.1248 

).I248 
1. I247 
1.1247 
1.1246 
1.1 245 

3.1245 
3.1 244 
3.1244 
3.1243 
I. 1241 

D. I242 
D.1242 
0.1241 
D.1241 
D. 1240 

0.1240 
o. 1 219 
0.1238 
0.1211 
O. 1237 

0.1237 
0.1236 
O. I236 
0.1235 
0.1235 

O. 1214 
O. 1234 
0.1233 
O. 1233 
O. 1232 

0.1231 
0.1211 
0.1230 
0.1230 
0.1229 

0.1 229 
0.1228 
0.1228 
0.1227 
0.1 227 - 

~ 

b . 4 4  
).SIS 
#. 593 
>.u3 
a.754 

a.8% 
).)I7 
I .o0 
1.082 
l.lU 

1.247 
I .329 
1.412 
1.496 
1.579 

I .662 
1.746 
1.829 
1.912 
1 .PVS 

2.079 
2.162 
2.245 
2.328 
2.41 1 

2.494 
2.578 
2.661 
2.744 
2.827 

2.910 
2.993 
3.077 
1.160 
3.243 

3.326 
3.409 
3.4V2 
3.576 
3.659 

3.742 
3.825 
3.908 
1.991 
4.075 

4. I58 
4.241 
4.324 
4.407 
4.490 

4.574 
4.657 
4.740 
4.823 
4.906 - 

6 
7 
8 
9 
10 

1 1  
12 
13 
I4 
15 

16 
I7 
I8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
18 
39 
40 

41 
42 
41 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

0.5000000 
0.5833333 
0.6666667 
0.7500000 
0.8133133 

0.9 166667 
I .000000 
I .O83333 
I. 166667 
1 .25oooo 

1.331333 
1.416667 
1.500000 
1.583313 
1.666667 

1.75oooo 
1.833113 
1.916667 
2.000000 
2.081333 

2.166667 
2.25oooO 
2.331333 
2.416667 
2.50000(3 

2.583333 
2.666667 
2.750<100 
2.833333 
2.916667 

3.000000 
3.083333 
3.166667 
3.25oooO 
3.331333 

3.416667 
3.500000 
3.581333 
3.666667 
3.75oooo 

3.813333 
3.916667 
4.000000 
4.083313 
4.166667 

4.25oooO 
4.333333 
4.4 I6667 
4.500000 
4.583333 

4.666667 
4.750000 
4.811133 
4.916667 
5.000000 

.4330127 

.JO51114 

.5773502 
,6495 1 9 I 
.7216078 

.7938566 

. W 2 5 4  

.9381941 
1.010163 
I .O82512 

1 .15470l 
I .226869 
1.109038 
1.371207 
1.443376 

1.515544 
1 3877 13 
1.659882 
1.732051 
1.804220 

1.876188 
1.948557 
2.020726 
2.092895 
2.165064 

2.217232 
2.309401 
2.381570 
2.453739 
2.525907 

2.598076 
2.670245 
2.742414 
2.814583 
2.886751 

2.958920 
3.031089 
3.103258 
3.175426 
3.247595 

3.319764 
3.391933 
3.464102 
3.536270 
3.608439 

3.680608 
3.752777 
3.824946 
3.897114 
3.969283 

4.04 1452 
4.113621 
4.185789 
4.257958 
4.130127 

0.617 
0.700 
0.783 
0.867 
0.950 

1 .O13 
1.117 
1.200 
1.283 
1.367 

1.450 
1.533 
1.617 
1.700 
1.783 

I .867 
I .950 
2.013 
2.1 I7 
2.200 

2.283 
2.367 
2.450 
2.533 
2.617 

2.700 
2.783 
2.867 
2.950 
3.033 

3.1 I7 
3.200 
3.283 
3.367 
3.150 

3.533 
3.617 
3.700 
1.783 
3.867 

3.950 
4.031 
4.117 
4.200 
4.283 

4.367 
4.450 
4.533 
4.617 
4.700 

4.783 
4.867 
4.950 
5.033 
5.117 

0.448 
o. sa0 
0.N. 
&U8 
0.759 

0.841 
0.- 
1 .o01 
I .œ7 
1.169 

1.232 
1 .SM 
1.417 
1.500 
1.584 

1 .667 
1.750 
1.834 
1.917 
2.000 

2.084 
2.167 
2.250 
2.334 
2.417 

2.500 
2.584 
2.667 
2.750 
2.814 

2.917 
3.000 
1.084 
3.167 
1.250 

3.334 
3.417 
3.500 
3.584 
3.667 

3.750 
3.814 
3.917 
4.000 
4.084 

4.167 
4.250 
4.334 
4.417 
4.500 

4.584 
4.667 
4.750 
4.834 
4.917 - 

1.1362 
). 1363 
hl363 
3. I364 
3. 1164 

1.1345 
3.1365 
3.1366 
3.1367 
3.1367 

D.1368 
D. 1168 
D.136V 
O. 1369 
0.1370 

O. 1370 
0.1371 
0.1371 
0.1172 
0.1372 

0.1173 
O. 1174 
0.1374 
o. 1375 
0.1375 

0.1376 
O. 1376 
0.1377 
o. 1377 
O. I378 

O. 1378 
0.1379 
o. I380 
O. 1380 
0.1181 

0.1381 
O. 1382 
0.1382 
O. 1383 
o. I383 

O. 1384 
0.1384 
0.1185 
0.1185 
O. 1386 

O. 1387 
O. 1387 
0.1388 
O. 1388 
0.1389 

0.1319 
O. 1390 

0.1391 
0.1391 

o. I 390 

- 

1.1346 
1.1347 
1. I347 
1.1347 
1.1148 

). 1348 
1. I149 
1. 1349 
1.1349 
1.1350 

b.1350 
1. 1350 
1.115I 
1.1351 
1.1352 

1.1352 
).I352 
1.1353 
3.1353 
3. 1353 

1.1354 
3.1354 
3.1355 
3.1355 
3.1355 

D. 1356 
D.1356 
O. I356 
o. 1357 
0.1357 

o. 1358 
0.1358 
0.1358 
0.1159 
o. 1359 
o. 1359 
O. 1360 
0.1360 
0.1361 
0.1361 

0.1361 
O. I362 
0.1362 
0.1361 
O. I363 

O. 1163 
0.1364 
0.1364 
O. 1364 
0.1365 

O. 1365 
O. I366 
0.1366 
0.1366 
O. 1367 - 

1.1336 
).1336 
). 1336 
1. 1336 
3. I317 

1. I317 
3.1317 
3.1338 
1.1331 
3.1118 

D. 1338 
3.1339 
D.1139 
D. 1139 
o. 1339 

0.1340 
0.1340 
O. 1340 
O. I340  
0.1341 

0.1341 
0.1341 
0.1142 
0.1342 
0.1342 

0.1342 
o. 1343 
0.1343 
o. 1343 
0.1341 

o. I344 
0.1344 
o. 1344 
0.1345 
o. 1345 

o. 1345 
0.1345 
o. 1344 
0.1346 
O. 1346 

O. I346 
o. 1347 
o. 1347 
O. 1147 
o. 1347 
0.1348 
0.1348 
O. 1348 
0.1349 
0.1349 

0.1349 
o. I349 
0.1350 
O. 1350 
0.1350 

- 

D.1328 
O. 1328 
0.1328 
0.1328 
0.1129 

0.1129 
0.1329 
0.l329 
O. 1329 
O. I330 

O. I330 
O. 1330 
0.1310 
0.1130 
0.1331 

0.1331 
0.1311 
0.1331 
0.1331 
0.1332 

O. 1332 
0.1332 
0.1332 
0.1332 
0.1333 

O. 1133 
0.1333 
0.1333 
O. 1333 
0.1333 

0.1334 
O. 1314 
o. 1334 
0.1334 
o. 1334 

0.1335 
O. I315 
o. 1135 
0.1335 
0.1335 

0.1336 
O. 1336 
0.1336 
O. 1336 
O. I336 

o. I337 
O. I317 
0.1337 
O. 1137 
0.1337 

o. 1337 
O. 1138 
0.1 338 
0.1338 
0.1338 - 

o. 1290 
0.1290 
0.1290 
o. 1290 
O. I289 

O. I289 
O. 1289 
O. 1289 
0.1289 
0.1288 

0.1288 
0.1281 
O. 1288 
O. I288 
O. 1287 

O. 1287 
O. 1287 
O. I287 
O. 1287 
0.1286 

0.1286 
0.1286 
o. 1286 
0.1286 
0.1285 

O. I 285 
O. 1285 
0.1285 
O. I285 
O. 1285 

O. I284 
O. I 284 
O. 1284 
O. 1284 
O. 1284 

0.1283 
O. 1283 
O. 1283 
0.1 283 
O. 1281 

o. 1282 
0.1282 
o. 1282 
O. I282 
0.1282 

0.1281 
0.1281 
0.1?81 
0.1281 
0.1281 

0.1281 
0.12M 
0.12M 
o.ima 
0.1280 
- 

D.1272 
D.1271 
D.1271 
D.1271 
D. I270 

O. 1270 
0.1260 
O. I269 
O. I269 
0.1268 

O. 1268 
0.1268 
O. 1267 
0.1267 
0.1266 

0.1266 
O. I266 
O. I265 
0.1265 
O. I265 

O. I264 
O. I264 
O. I263 
0.1263 
0.1263 

0.1262 
0.1262 
O. I262 
0.1261 
0.1261 

o. 1260 
o. 1260 
o. I260 
o. I259 
O. 1259 

o. 1259 
O. 1258 
O. 1258 
O. 1257 
O. 1257 

O. 1 257 
0.1256 
0.1256 
0.1255 
0.1255 

0.1 25: 
O. I254 
0.1254 
0.1 254 
O. 1253 

O. I253 
0.l252 
0.1252 
0.1252 
0.1251 - 

1.374 
1.458 
3.541 
3.624 
3.707 

3.790 
3.874 
1.957 
1 .O40 
1.123 

1.207 
1 .I90 
1.373 
1 A56 
1.540 

1.623 
1.706 
1.789 
1.871 
1.956 

2.039 
2.122 
2.206 
2.289 
2.372 

2.455 
2.539 
2.622 
2.705 
2.781 

2.871 
2.955 
3.038 
3.121 
3.204 

3.288 
3.371 
3.454 
3.537 
3.621 

3.704 
3.787 
3.870 
3.954 
4.037 

4.120 
4.203 
4.287 
4.370 
4.453 

4.536 
4.620 
4.703 
4.?86 
4.869 

a. Measurement with pins cannot be used to determine effective spaœ 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 7683. 

b. For R E F  minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64.  

c. See Table 105. 
d. For R E F  maximum effective space width, and REF minimum effec- 

tive tooth thickness, see Table 64.  

e. Figures in bold type are modified values, see Section 25. 
g. External splines designed to this major diameter tabulation may not 

ôe interchanged with splines designed to previous spline standards. 
I t  is permissible t o  specify the full r a n 9  of tolerances listed for Ex- 
ternal Major Diameter if the mating internal spline is per this stan- 
dard or ANSI 85.15-1950 full dedendum splines. I f  the mating 
spline is per other spline standards, the M a x  Major Diameter and 
Toleranca on major diameter must ba reduced by 0.2/P + 0.004 in. 
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Provided by IHS under license with SAE
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r, 
Min. EH. Circ. Space Width 

= 0.0902 
Notes c L d 

5 

Max. Actual Circ. Space Widîh 

for tolerant* Clon 

7 6 5 4 

$7 st¡ s5 % 

8.7 8.6 8.5 8.4 

30 DCG PRESSURE ANGLE 
TABLE 13-30 DEO PRESSURE A N G L E ,  F L A T  R O O T  SIDE F IT ,  16/32 SPLINE P ITCH 

t V  

M a x .  EH. Circ. loath Thickness 
= 0.0902 

Notw c L d 

t 

Min. A b w l  Circ. Tooth Thickness 

for Tolerancm Class 

4 5 6 7 

'7 _- '4 t 5  ' 6  

11.4 11.5 11.6 l l , 7  

18 

Internal Internal 
(m Drawing Data) 

External 
(SH Drawing Data) and 

External 

D 

Pitch 
Dio. 

- 

* F i  
Form 
Dia. 

-- 

*re 
Minor 
Dia. 
Min. 

- 

Dri 
Major 
Dia. 
Mor. 

- 
4. I 
- 

- 

- 
0.463 
0.526 
0.588 
0.651 
0.7 I3 

0.776 
0.838 
0.901 
0.963 
1 .O26 

1.088 
1.151 
1.213 
1.276 
1.338 

1.401 
1.463 
1.526 
1.588 
1 A51 

1.713 
1.776 
1 .838 
1.901 
I .963 

2.026 
2.088 
'2.151 
2.213 
2.276 

2.338 
2.401 
2.463 
2.526 
2.588 

2.65 1 
2.713 
2.776 
2.838 
2.901 

2.963 
3.026 
3.088 
3.151 
3.213 

3.276 
3.338 
3.401 
3.463 
3.526 

3.588 
3.651 
3.713 
3.776 
3.838 - 

- 

Di 
Mina4 
Dia. 

- 

DO 

Major 
Dia. 

- 

'Fe 
Form 
Dia. 

Db 
8a.e 
Dio. 

3.1 5.1 6.1 14.1 
___ 
Note 9 - 

+O 
- 220 

0.437 
0.500 
0.562 
0.625 
0.687 

0.750 
0.812 
0.875 
0.937 
1 .wo 
1 .O62 
1.125 
1.187 
1.250 
1.312 

1.375 
1.437 
1 300 
1.562 
1.625 

1.687 
1.750 
1.812 
1.875 
1.937 

2.000 
2.062 
2.125 
2.187 
2.250 

2.312 
2.375 
2.437 
2.500 
2.562 

2.625 
2.687 
2.750 
2.812 
2.875 

2.937 
3.000 
3.062 
3.125 
3.187 

3.250 
3.312 
3.375 
3.437 
3.500 

3.562 
3.625 
3.687 
5.750 
3.812 

- 

17.1 

Note 

10.1 2 

Note 4 Notes a L b - 
- 
o. 1 O00 
0 . 1 m  
0.1000 
0.1000 
0.1000 

0.1001 
0.1001 
0.1001 
0.100\ 
0.1001 

0.1001 
0.1001 
0.1001 
0.1002 
o. 1002 

0.1002 
0.1602 
0.1002 
0.1002 
0.1002 

0.l003 
O. 1003 
0.1003 
O. I003 
0.1003 

0.1003 
0.1003 
0.1003 
0.1004 
0.1004 

O. 1004 
0.1004 
O. 1004 
O. I004 
0.1004 

O. 1005 
0.1005 
0.1005 
0.1005 
0.1005 

0.1005 
0.1005 
0.1006 
O. 1006 
0.1006 

0.1006 
0.1006 
0.1006 
0.1006 
0.1006 

0.1007 
O. 1007 
O. I007 
O. 1007 
0.1007 

- 
- 
0.0964 
0.0964 
0.0964 
0.0964 
0.0964 

0.0963 
0.0963 
0.0963 
0.0963 
0.0963 

0.0963 
0.0963 
0.0963 
0.0962 
0.0962 

0.0962 
0.0962 
0.0962 
0.0962 
0.0962 

0.0961 
0.0961 
0.0961 
0.0961 
0.0961 

0.0961 
0.0961 
0.0961 
0.0960 
0.0960 

0.0960 
0.0960 
0.0960 
0.0960 
0.0960 

0.0959 
0.0959 
0.0959 
0.0959 
0.0959 

0.0959 
0.0959 
0.0951 
0.0958 
0.0958 

0.0958 
0.0958 
0.0951 
0.0958 
0.0958 

0.0957 
0.0957 
0.0957 
0.0957 
0.0957 

- 

__ 
0.0957 
0.0957 
0.0956 
0.0956 
0.0956 

0.0956 
0.0956 
0.0956 
0.0955 
0.0955 

0.0955 
0.0955 
0.0955 
0.0954 
0.0954 

0.0954 
0.0954 
0.0954 
0.0953 
0.0953 

0.0953 
0.0953 
0.0953 
0.0952 
0.0952 

0.0952 
0.0952 
0.0952 
0.0952 
0.0951 

0.0951 
0.0951 
0.0951 
0.0951 
0.0950 

0.0950 
0.0950 
0.0950 
0.0950 
0.0949 

0.0949 
0.0949 
0.0949 
0.0949 
0.0949 

0.0948 
0.0948 
0.0948 
0.0948 
0.0948 

0.0947 
0.0947 
0.0947 
0.0947 
0.0947 

+ 50 
-0 - a m  

RIPS 
0.449 
O. se9 
O. s70 

0.63 I 
0.- 

0.815 
0.M 

0.939 
1 .o01 
1 .OM 
1.125 
1.188 

1.250 
1.313 
1.375 
1.438 
1 .soo 
1.563 
1 A25 
1 .688 
1.750 
1.813 

1.875 
1.938 
2.000 
2.063 
2. I25 

2.188 
2.250 
2.313 
2.375 
2.438 

2.506 
2.563 
2.625 
2.688 
2.750 

2.813 
2.875 
2.938 
3.000 
3.063 

3.125 
3.188 
3.250 
3.313 
3.375 

3.438 
3.500 
3.563 
3.625 
3.688 

o . 7 ~  

- 

Tolerance in 
Ten Thousandths - 

0.442 
0.504 
0.567 
0.629 
0.692 

0.754 
0.817 
0.879 
0.942 
1.004 

1 .O67 
1.129 
1.192 
1.254 
1.317 

1.379 
I A42 
I .SO4 
1.567 
1.629 

1.692 
1.754 
1.817 
1.879 
1.941 

2.004 
2.067 
2.130 
2.192 
2.255 

2.317 
2.380 
2.443 
2.505 
2.568 

2.631 
2.693 
2.756 
2.818 
2.88i 

2.944 
3.006 
3.069 
3.132 
3.194 

3.257 
3.319 
3.382 
3.445 
3.507 

3.570 
3.633 
3.695 
3.758 
3.820 - 

- 
0.1032 
0.1033 
0.1033 
0.1033 
0.1034 

0.1034 
0.1035 
0.1035 
0.1035 
O. 1036 

0.1036 
O. I036 
O. 1037 
0.1037 
O. I038 

O. I038 
0.1038 
O. I039 
0.1039 
0.1039 

O. 1040 
O. 1040 
0.1041 
0.1041 
0.1041 

0.1042 
0.1042 
0.1043 
O. 1043 
0.1043 

O. 1044 
O. I044 
O. 1044 
0.1045 
0.1045 

0.1046 
0.1046 
0.1046 
0.1047 
0.1047 

O. 1047 
0.1048 
0.1048 
0.1049 
O. I 049 

0.1049 
O.lO50 
0.1050 
0.1051 
0.1051 

0.1051 
0.1052 
o. 1052 
0.1052 
0.1053 - 

- 
0.1017 
0.1017 
0.1018 
0.1018 
0.1018 

0.1019 
0.1019 
0.1019 
0.1019 
o. 1020 

o. I020 
0.1020 
0.1020 
0.1021 
0.1021 

0.1021 
0.1021 
0.1022 
0.1022 
0.1022 

0.1023 
0.1023 
O.lO23 
O. IO23 
0.1024 

O. IO24 
0.1024 
0.1024 
0.1025 
0.1025 

0.1025 
0.1015 
0.1026 
0.1026 
0.1026 

O. 1027 
0.1027 
0.1027 
0.1027 
o. 1028 

0.1028 
o. I028 
O.l*28 
o. 1 029 
0.1029 

0.1029 
o. I029 
O. 1030 
O. 1030 
0.1030 

O. 1030 
0.1031 
0.1031 
0.1031 
O. 1032 - 

- 
O. 1007 
0.1007 
0.1008 
0.1001 
0.1008 

o. I O08 
0.1008 
0.1008 
0.1009 
0.1009 

o. 1009 
o. 1009 
0.1009 
0.1010 
0.1010 

0.1010 
0.1010 
0.1010 
0.1011 
0.1011 

0.101 1 
0.1011 
0.101 1 
0.1012 
0.1012 

0.1012 
0.1012 
0.1012 
0.1012 
0.1013 

0.1013 
0.1013 
0.1013 
0.1013 
0.1014 

0.1014 
0.1014 
0.1014 
0.1014 
0.1015 

0.1015 
0.1015 
0.1015 
0.1015 
0.1015 

0.1016 
0.1016 
0.1016 
0.1016 
0.1016 

0.1017 
0.1017 
0.1017 
0.1017 
0.1017 - 

- 
0.0947 
0.0947 
0.0946 
0.0946 
0.0946 

0.0945 
0.0945 
0.0945 
0.0945 
0.0944 

0.0944 
0.0944 
0.0944 
0.0943 
0.0943 

0.0943 
0.0943 
0.0942 
0.0942 
0.0942 

0.0941 
0.094 I 
0.0941 
0.094l 
0.0940 

0.0940 
0.0940 
0.0940 
0.0939 
0.0939 

0.0939 
0.0939 
0.0938 
3.0938 
0.0931 

0.0937 
0.0937 
0.0937 
0.0937 
0.0936 

0.0936 
0.0936 
0.0936 
0.0935 
0.0935 

0.0935 
0.0935 
0.0934 
0.0934 
0.0934 

D.0934 
0.0933 
D.0933 
3.0933 
D.0932 

- 
D.334 
D . 3 U  
D.444 
D. m 
D.565 

R626 
D.W 
R749 
LaIo 
D.872 

0.914 
0.996 
1.058 
1.121 
1.183 

1.246 
1.308 
1.371 
1.433 
1.496 

I .558 
1.621 
1.683 
I .746 
I .ao8 

1.871 
1.933 
I .995 
2.058 
2.120 

2.183 
2.245 
2.307 
2.370 
1.432 

2.494 
2.557 
2.619 
2.682 
1.744 

2.806 
2.869 
2.931 
1.w3 
1.056 

1.118 
1.181 
1.243 
1.305 
1.368 

1.430 
1.492 
1.555 
1.617 
1.680 

- 
6 
7 
8 
9 

10 

1 1  
I2 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48  
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

-- 
0.3750000 
0.4375000 
0.5000000 
0.562 5000 
0.62500oa 

0.687500a 
0.7~0000a 

0.937500a 

0.81 25000 
0.8750000 

I .000000 
1 ,062500 

I .  I17500 
1.25000(1 

1.311500 
1.375000 
1.437500 
I .500000 
1.561500 

I .625000 
I .687500 
1.750000 
I .81 2500 
1 .875000 

1.937500 
2.000000 
2.062500 
2.1 25000 
2.187509 

2.2 50000 
2.31 2500 
2.37 5000 
2.437500 
2.500000 

2.562500 
2 625000 
2.687500 
2.750000 
2.81 2500 

2.875000 
2.937500 
3.000000 
3.062500 
3.1 25000 

3.187500 
3.250000 
3.31 2500 
3.375000 
3.437500 

3.500000 
3.562500 
3.625000 
3.687500 
3.750000 

1 . 1 ~ 5 o o a  

D278 
D.340 
0.403 
0.465 
D.528 

D.590 
D.653 
D.7 I5 
0.777 
D.840 

3.902 
3.965 
I .O27 
I .ovo 
1.152 

1.214 
1.277 
1.339 
1.402 
1.464 

1.527 
1.589 
1.651 
1.714 
1.776 

I .a39 
1.901 
1.964 
1.026 
z .O89 

2.151 
1.213 
2.276 
1.338 
1.401 

2.463 
1.526 
t.588 
1.650 
1.713 

1.775 
1.838 
t.900 
1.963 
1.025 

1.087 
1.150 
1.212 
1.275 
1.337 

1.400 
1.462 
1.524 
8.517 
8.649 

0.3247594 
0.3788861 
0.4330127 

0.5412659 

0.5953925 
0.6495191 
0.7036456 

0.81 16988 

0.3á60254 
0.9201520 
0.9742786 

1.028405 
1 .O82531 

I .  136651 
I .  190765 
1.244912 
1.29pO38 
1.353165 

1.407291 
1.46141 8 
1.515544 
1.569671 
1.623796 

1 A77924 
1.732051 
1.786 177 
1.140304 
1.89443 I 

1.948557 
2.002684 
2.05681 O 
2.1 I0937 
2.165064 

2 .2  19 I90 
2.273317 
2.327443 
2.31 1570 
2.435696 

2.419823 
2.543950 
2.598076 
2.652203 
2.706329 

2.760456 
2.814583 
2.868709 
2.922836 
2 .V76962 

3.031019 
3.085215 
3.139342 
3. I93469 
3.247595 

0.4871 393 

0 . 7 5 7 n n  

0.0932 
0.0931 
0.093 1 
0.0931 
0.0930 

0.0930 
0.0929 
0.0929 

0.0928 

0.0928 
0.0926 
0.0927 
0.0927 
0.0926 

0.0926 
0.0926 
0.0925 
0.0925 
0.0925 

0.0924 
0.0924 
0.0923 
0.0923 
0.0923 

0.0922 
0.0922 
0.0921 
0.0921 
0.092 I 

0.0920 
0.0920 
0.0920 
0.09 1 9 
0.0919 

0.0911 
0.0918 
0.0918 
0.0917 
0.0917 

0.0917 
0.0916 
0.09 16 
0.09 I 5  
0.0915 

0.0915 
0.0914 
0.09 1 4 
0.0913 
0.0913 

0.0913 
0.0911 
0.091 2 
D.09 1 2 
D.OP11 

0.0929 

a. Measurement with pins cannot be used to determine effectiva space 
width and tooth thicknos. Measurement with pins for actual space 
width and tooth thickness are in Tables 7683. 

b. For REF minimum actual space width, and R E F  maximum actuai 
tooth thickness. see Table 64. 

c. See Table 105. 
d. For R E F  maximum effective space width, and REF minimum effec- 

tive tooth thickness. see Table 64. 

e. Figures in bold type are modified values. see Section 25. 
g. Extornil splines Wgnod t o  this maior diameter tabulation may not 

be interchanged with splines designoá to previous spline standards. 
It is p o r m i r ~ ~ a  to specify the full range of tolarance listed for Ex- 
tarnal Major Diameter if the mating internel spline is por this stan- 
dard or ANSI 85.15-1950 full dadendurn splines. I f  the mating 
spline ia poi 0th.r spline standards, the Max Major Diawuter and 
Tderancœ on major d i a m a r  must be rducod by 0.2P + 0.004 in. Copyright SAE International 
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'ABLE 14-30 D E G  PRESSURE A N G L E ,  F L A T  ROOT SIDE F IT ,  20/40 SPLINE PITCH 

Internal 
(see Drawing Data) 

External 
(s.. Drawing Dato) 

Interno1 
ond 

Liicrnal 

D 

Pitch 
Dio. 

~ ~~ 

2 
-- 

__ 

N 

f 
Y I- .- 
s 

tV 
Mmx. EH. Circ. Tooth Thickness 

= 0.0785 
Notes c L d 

t 

Min. Actual Circ. Tooth Thickness 

4 
Min. Eff. Circ. Spoce Widih 

- 0.0785 
Noies c L d 

S 

Mar. Actual Circ. Space Width 

Dri 
Motor 
Dio. 

Max .  

4.1 

DFi 
Form 
Dio. 

O0 
Moi01 
Dio. 

DFe 
Form 
Dia. 

Dre 
Minoi 
Dia. 
Min. 

Db 
Bose 
Dio. 

~ 

3 1  

Hinor 
Dia. 

for lolcronce Class I for Tolerance Closr 

6 7 

t, 

5.1 6.1 11.6 11.7 14.1 17.1 

lote e 

__ 
lote e uote g - 

+O 
. 200 

0.350 
0.400 
0.450 
0.500 
0.550 

0.600 
0.650 
0.700 
0.750 
0.800 

0.850 
0.900 
0.950 
1.000 
1 .O50 

1.100 
1.150 
1.200 
1.250 
1.300 

1.350 
I .400 
1.450 
1.500 
1.550 

1.600 
1.650 
1.700 
1.750 
1.800 

1.850 
1 .POU 
1.950 
2.000 
2.050 

2.100 
2.150 
2.200 
2.250 
2.300 

2.350 
2.400 
2.450 
2.500 
2.550 

2.600 
2.650 
2.700 
2.750 
2.800 

2.850 
2.900 
2.950 
3.000 
3.050 

_- 

Noies a C, b - 

~ 

0.372 
0.422 
0.472 
0.522 
0.572 

0.622 
0.672 
0.722 
0.772 
0.822 

0.872 
0.922 
0.972 
1 .o22 
1 .O72 

1.122 
1.172 
1.222 
1.272 
1.322 

1.372 
1.422 
1.472 
1.522 
1.572 

1.622 
1.672 
1.722 
1.772 
I .822 

1.872 
1.922 
1.972 
2.02í 
2.072 

2.  I22 
2.172 
2.222 
2.272 
2.322 

2.372 
2.422 
2.472 
2.522 
2.572 

2.622 
2.672 
2.722 
2.772 
2.022 

2.872 
2.922 
2.971 
3.022 
3 072 

- 

- 
1.0760 
1.0760 
).O759 
1.0759 
1.0759 

1.0759 
1.0759 
1.0759 
1.0758 
3.0758 

3.0758 
3.0758 
3.0758 
3.0757 
3.0757 

0.0757 
0.0757 
0.0757 
0.0756 
0.0756 

0.0756 
0.0756 
0.0756 
0.0755 
0.0755 

0.0753 
0.0755 
0.075á 
0.075: 
0.0754 

0.0754 
0.0754 
0.0754 
0.0754 
0.0753 

0.0753 
0.0753 
0.0753 
0.0753 
0.0752 

0.0752 
0.0752 
0.0752 
0.0752 
0.0752 

0.0751 
0.0751 
0.075 I 
0.0751 
0.075 1 

0.0750 
0.0750 
0.0750 
0.0750 
0.0750 

- 

~ 

___ 
1.0835 
1.0836 
1.0836 
1.0836 
1.0837 

3.0837 
3.0838 
3.0838 
3.0838 
3.0839 

3.0839 
0.0839 
0.0840 
0.0840 
0.081 1 

0.084 1 
0.084 1 
0.0842 
0.0842 
0.0842 

0.0843 
0.0843 
0.0844 
0.0844 
0.0844 

0.0045 
0.0845 
0.0846 
0.0846 
0.0846 

0.0847 
G.0847 
0.0847 
0.0848 
0.0848 

0.0849 
0.0849 
0.0849 
0.0850 
0.0850 

0.0850 
0.0851 
0.085 1 
0.0852 
0.0852 

0.0852 
0.0853 
0.0853 
0.0854 
0.0854 

0.0854 
0.0855 
0.0855 
0.0855 
0.0856 

- 

__ 

__ 
1.0810 
1.0810 
1.081 1 
1.081 1 
1.081 I 

3.081 1 
3.08 I 1 
3.081 I 
3.081 2 
3.081 2 

3.081 2 
3.0812 
3.0812 
0.08 13 
0.0813 

0.0813 
0.0813 
0.081 3 
0.0814 
0.0814 

0.0814 
0.0814 
0.08 14 
0.0815 
0.581 5 

0.081 5 
0.081 5 
0.0815 
0.081 5 
0.08 I6 

0.0816 
0.0816 
0.081 6 
0.0816 
0.0817 

0.0817 
0.0817 
0.0817 
0.0817 
0.081 e 
0.0818 
0.0818 
0.0818 
0.0818 
0.0818 

0.0819 
0.0819 
0.08 IF 
0.081F 
0.0819 

0.082C 
0.082C 
0.082C 
0.082C 
0.082C - 

___ 

- 
0.0803 
0.0803 
D.0803 
0.0803 
0.0805 

0.0804 
0.0804 
0.0804 
0.0804 
0.0804 

0.0804 
0.0804 
0.0804 
0.0805 
0.0805 

0.0805 
0.0805 
0.0805 
0.0005 
0.0805 

0.0806 
0.0806 
0.0806 
0.0806 
0.0806 

0.0806 
0.0806 
0.0806 
0.0807 
0.0807 

0.0807 
0.0807 
0.0907 
0.0807 
0.0807 

0.0808 
0.0808 
0.0808 
o.oaoa 
o.oaoa 

0.0808 
0.0808 

0.0805 
0.080$ 
0.0805 

0.0805 
0.0805 
0.0805 
0.0805 
0.0805 

0 .08: (  
0.081( 
0.081( 
0.081( 
0.081( 

- 

__ 

- 
0.0767 
0.0767 
0.0767 
0.0767 
0.0767 

0.0766 
0.0766 
0.0766 
0.0766 
0.0766 

0.0766 
0.0766 
0.0766 
0.0765 
0.0765 

0.0765 
0.0765 
0.0765 
0.0765 
0.0765 

0.0764 
0.0764 
0.0764 
0.0764 
0.0764 

0.0764 
0.0764 
0.0764 
0.0763 
0.0763 

0.0763 
0.0763 
0.0763 
0.0763 
0.0763 

0.076; 
0.076í 
0.076; 
0.076; 
0.076; 

0.076: 
0.076: 
0.0761 
0.0761 
0.076 1 

0.076' 
0.076' 
0.076 
0.076 
0.076 

0.076( 
0.0761 
0.0764 
0.0761 
0.0761 - 

+ 50 
-0 

0.274 
0.311 
0.361 
0.408 
0.456 

0.505 
0.554 
0.603 
0.653 
0.702 

0.752 
0.#1 
0.151 
0.900 
0.950 

1 .wo 
I .O50 
1.100 
1.150 
1.200 

1.250 
1.300 
1.350 
1.400 
1.450 

1.500 
1 .550 
1.600 
I .650 
1.700 

I .750 
1.800 
1 .ô50 
1.900 
1 ,950 

2.000 
2.050 
2.100 
2.1 50 
2.200 

2.250 
2.300 
2.350 
2.400 
2.450 

2.500 
2.550 
2.600 
2.650 
2.700 

2.750 
2.800 
2.850 
2.900 

- 

2.950 

Toleronce in 
Ten Thourondihr __ 

3.354 
3.404 
3.454 
3.504 
3.554 

3.604 
0.654 
3.704 
0.754 
0.804 

0.854 
0.904 
0.954 
1.004 
1 .O54 

1.104 
1.154 
I .?O4 
1.254 
1.304 

1.354 
1.404 
1.454 
1.504 
1.554 

1.604 
1.654 
I .704 
1.754 
1 .ô04 

1.854 
1.904 
1.954 
2.004 
2.054 

2.1 O5 
2 . 1 5 5  
2.205 
2.255 
2.305 

2.355 
2.405 
2.455 
2.505 
2.555 

2.606 
2.656 
2.706 
2.756 
2.806 

2.856 
2.906 
2.956 
3.006 
3.056 

__ 
1.0820 
1.0820 
1.082 I 
1.0821 
1.0821 

3.0822 
1.0822 
3.0822 
3.0822 
1.0823 

1.0823 
).O823 
1.0823 
1.0824 
1.0824 

1.0824 
1.0824 
3.0825 

3.0825 

1.0826 
3.0826 
9.0826 
0.0826 
0.0827 

0.0827 
0.0827 
0.0827 
0.0828 
0.0828 

0.0828 
0.0828 
0.5829 
0.0829 
0.0829 

0.0830 
0.0830 
0.0839 
0.0830 
0.0831 

0.0831 
0.083 1 
0.083 1 
0.0832 
0.0832 

0.0832 
0.0832 
0.0833 
0.0833 
0.0833 

0.0833 
0.0834 
0.0834 
0.0834 
0.0835 

1.0825 

- 

~ 

0.0750 
0.0750 
0.0749 
0.0749 
0.0749 

0.0748 
0.0748 
0.0748 
0.0748 
0.0747 

0.0747 
0.0747 
0.0747 
0.0746 
0.0746 

0.0746 
0.0746 
0.0745 
0.0745 
0.0745 

0.0744 
0.0744 
0.0744 
0.0744 
0.0743 

0.0743 
0.0743 
0.0743 
0.0742 
0.0742 

0.0742 
0.0742 
0.0741 
0.074 I 
0.074 I 

0.0740 
0.0740 
0.0740 
0.0740 
0.0739 

0.0739 
0.0739 
0.0739 
0.0731 
0.0738 

0.07311 
0.0731 
0.0737 
0.0737 
0.0737 

0.0737 
0.0734 
0.0734 
0.07% 
0.073! - 

- 
L.ZóQ 
L.313 
b.356 
b.403 
b.451 

i.- 
1.549 
).SPI 
b.W 
L.697 

b.747 
B.796 
B.846 
1.896 
1.946 

3.996 
I .O46 
1.096 
1.146 
1.196 

1.246 
I .296 
I .346 
1.396 
I .446 

1.496 
1.546 
1.596 
1.646 
1 ,696 

1.746 
1.796 
1.846 
I .896 
1.946 

1.995 
2.045 
2.095 
2.145 
2.195 

2.245 
2.2V5 
2.345 
2.395 
2.145 

2.494 
2.544 
2.594 
2.644 
2.694 

î.744 
2.794 
2.844 
2.894 
2.944 

-- 
0.3000000 
0.3500000 
O .4000000 
O. 4500000 
o. 5000000 

0.5500000 
0.6000000 
0.6500000 
0.7000000 
0.750UOOO 

0.8000000 
0.8500000 
0.9000000 
0.9550000 

1 .oooooo 

1.050000 
I .  100000 
1 .  I50050 
1.200000 
1 .250000 

I .3ooooa 
I .35oooa 
i .4ooooa 
1.45000C 
1.5ooooc 
1.55oooc 
1.60000C 
1.65000C 
1.70000C 
I ,750OOC 

1.80000( 
1.85000( 
1.90000( 
1.95000í 
2.00000( 

2.05000i 
2.10000~ 
2.15000( 
2.20000( 
2.25000( 

ï.300001 
2.35000i 
2.400001 
2.45000i 
2.50000i 

2 55oooi 
2.600001 
2.650001 
2.70000l 
2.750001 

2.80000' 
2.85000' 
2.90000 
2.95000' 
3.00000 

1.220 
1.270 
3.320 
3.370 
3.420 

1.469 
3.519 
).569 
1.619 
1.669 

1.719 
1.769 
1.819 
).ô69 
1.919 

1.969 
1.019 
I .O69 
1.119 
1.169 

1.218 
1.268 
1.318 
1.368 
1.418 

1.468 
1.518 
1.568 
1.618 
1.668 

1.718 
1.768 
1.818 
1 .E68 
1.918 

1.967 
2.017 
1.067 
2.117 
2.167 

2.217 
2.267 
2.317 
2.367 
2.417 

2.467 
2.517 
2.567 
2.617 
2.667 

2.717 
2.766 
2.816 
2.866 
2.916 

0.0735 
0.0734 
0.0734 
0.0734 
0.0733 

0.0733 
0.0732 
0.0732 
0.0732 
0.073 I 

0.0731 
0.0731 
0.0730 
0.0730 
0.0729 

0.0729 
0.0729 
0.0728 
0.0728 
0.0728 

0.0727 
0.0727 
0.0726 
0.0726 
0.0726 

0.0725 
0.0725 
0.0724 
0.0724 
0.0724 

0.0723 
0.0723 
0.0723 
0.0722 
0.0722 

0.0721 
0.0721 
0.0721 
0.0720 
0.0720 

0.0720 
0.0719 
0.0719 
0.0718 
0.0718 

0.07 18 
0.07 17 
0.07 17 
0.0716 
0.07 16 

0.0716 
0.071 5 
0.071 5 
0.071 5 
0.0714 

6 
7 
8 
9 
IO 

1 1  
12 
13 
14 
1 5  

16 
17 
18 
I9 
20 

21 
22 
23 
24 
25  

26 
27 
28  
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40  

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

5 1  
52 
53 
54 
55 

56 
57 
58  
59 
60 

- 

1.1598076 
1.303 I089 
1.3464102 
1.38971 14 
1.43301 27 

3.4763 140 
1.5196152 
3.5629165 
).6062178 
)A495191 

3.6928203 
).736 I2 I6 
1.7794229 
1.8227241 
1.8660254 

1.9093267 
1.9526279 
1.9959292 

1 .O39230 
1 .O82532 

1 . 1  25833 
1 . 1  691 34 
1 .21 2436 
1.255737 
1.299038 

1.342339 
1.38564 1 
1.428942 
1.472243 
1 .51 5544 

1.558846 
1 .602147 
1.645448 

1.732051 

1.77535i 
I .ô18653 
1.86195: 
1.905254 
1.948557 

1.991851 
2.035 16C 
2,078461 
2.12176: 
2.165064 

2.208361 
2.251 66t 
2.29496; 
2.33826í 
2.38 1 57í 

2.42487' 
2.4681 7: 
2 . 5 1  1474 
2.55477: 
2.59807d 

1.68875a 

e. Figures in bold type are modified values, see Section 25.  
g. External splines designed to this major diameter tabulation may not 

be interchanged with splines deigned to previous spline standards. 
I t  is permissible to specify the full ran* of tolerances listedfoi Ex- 
ternal Major Diameter if th6 mating internal spline is per this stan- 
dard or ANSI 85.15-1950 full d&ndum splim. If the mating 
spline is per other spline standards, the Max Major Diameîer and 
Tolerances on major diameter must be reduced by O.Z/P + 0.004 in. 

a Measurement with pins cannot be used t o  determine effective spa- 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83 

b. For R E F  minimum actual space width, and R E F  maximum actual 
tooth thickness. see Table 64. 

c See Table 105 
d .  For R E F  maximurn effective space width, and REF minimum effec- 

tive tooth thickness, see Table 64. 
Copyright SAE International 
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Intornat 
and 

External 

Internal 
ISN Drawing Dota) 

Eitoinol 
(SN Drawing Doto) 

__ 

DF i 
h i m  
Dia. 

- 

Dri 
Major 
Dia. 
Max. 

4.1 - 

- 
0.310 
0.352 
0.394 
0.435 
0.477 

0.519 
0.560 
0.602 
0.644 
0.685 

0.727 
0.769 
0.810 
0.852 
0.894 

0.935 
0.977 
1.019 
1 .O60 
1.102 

1.144 
1,185 
1.227 
1.269 
1.310 

1.352 
1.394 
1 A35 
1.477 
1.519 

1.560 
1.602 
I .644 
1.685 
1.727 

1.769 
1.810 
I 4 5 2  
I .e94 
1.935 

1.977 
2.0 19 
2.060 
2.102 
2.144 

2.185 
2.227 
2.269 
2.310 
2.352 

2.394 
2.435 
2.477 
2.519 
2.560 

4 t V  

0.0654 = 0.0654 
Min. Eff. Circ. Space Width 

Notor L L. d 

Mar. EH. Circ. Tooth Thickness 

Notar c L d 
S t 

Man. Actual Circ. Spate Width 

for Toloranco Clarr 

Min. Actual Circ. Taoth Thickness 

far Tolerance Class 

7 6 5 4 4 5 6 7 

'7 
. __ s7 sri s5 s i  14 1, %i 

8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 

Notos a L b 

DO 
Major 
Dia. 

Di 
Minor 
Dia. 

DFe 
Fom 
Dio. 

1 "re 

Dia. 
Min. 

1 Minor 

18.1 5.1 - 
__ 

- 
0.296 
0.338 
0.379 
0.421 
0.463 

0.504 
0.546 
0.588 
0.629 
0.671 

0.713 
0.754 
0.796 
0.838 
0.879 

0.921 
0.963 
1 .O04 
1.046 
1 .O88 

1.129 
1.171 
1.213 
1.254 
1.296 

1.338 
1.379 
1.421 
1.463 
1 .SO4 

1.546 
1.588 
1.629 
1.671 
1.713 

1.754 
1.796 
1 .E38 
1.879 
1.921 

1.963 
2.004 
2.046 
2.088 
2.130 

2.171 
2.213 
2.255 
2.297 
2.338 

2.380 
2.422 
2.464 
2.505 
2.547 -- 

6. I 14.1 17.1 

Nato e 

- 

- Noto g 

+o 
* I80 

- Nota e 

+ 50 
.O 

0.W 
0.263 
Ra00 
0.140 
A U 1  

0.421 
0.462 
O. sa 
o. su 
R U 5  

0.627 
0.664 
0.709 
0.751 
0.792 

0.834 
0.875 
0.917 
0.959 
1 .wo 
1 .O42 
1 .O84 
1.125 
1.167 
1.209 

1.250 
1.292 
1.334 
1.375 
1.417 

1.459 
1.500 
1.542 
1.584 
1.625 

1.667 
I .709 
1.750 
1.792 
I .834 

I .e75 
1.917 
1.959 
1.000 
2.042 

2.084 
2. I25 
2.167 
2.209 
2.250 

1.292 
2.334 
2.375 
2.417 
2.459 

- 

- 

- 

- 
0.0631 
0.0631 
0.0630 
0.0630 
0.0630 

0.0630 
0.0630 
0.0630 
0.0629 
0.0629 

0.0629 
0.0629 
0.0629 
0.0628 
0.0628 

0.0628 
0.0628 
0.0628 
0.0627 
0.0627 

0.0627 
0.0627 
0.0627 
0.0626 
0.0626 

0.0626 
0.0626 
0.0626 
0.0626 
0.0625 

0.0625 
0.0625 
0.0625 
0.0625 
0.0624 

0.0624 
0.0621 
0.0624 
0.0624 
0.0623 

0.0623 
0.0623 
0.0623 
0.0623 
3.0623 

3.0622 
3.0622 
3.0622 
0.0622 
3.0622 

3.0621 
3.0621 
0.0621 
3.0621 
5.0621 - 

Toleranca in 
lhourondthr 18 - 

6 
7 
8 
9 
IO 

1 1  
I2 
13 
14 
15 

16 
17 
18 
I9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

-- 
O. 2 5 00000 
0.29 I6667 
0.3333333 
O. 3750000 
0.4 166667 

0.4583333 
0.5000000 
0.5116667 
0.5833333 
0.6250000 

0.6666667 
0.7083333 
0.7500000 
0.7916667 
0.8333333 

0.8750000 
0.9 166667 
0.9583333 

1 .oooooo 
1 .O4 1667 

1.083333 
I. I 25000 
I .  I66667 
1.208333 
1.250000 

1.291667 
1.333333 
1.375000 
1.416667 
1 A58333 

I .500000 
1.541667 
I .583333 
I .625000 
1 A66667 

I .?O8333 
1 .750000 
1.791667 
1 .e33333 
1.87SOOO 

1.916667 
1.958333 
2.000000 
2.04 1667 
2.083333 

2.125oOa 
2. I66667 
2.208333 
2.250000 
2.291 667 

2.333333 
2.375000 
2.4 16667 
2.458333 
2.500000 

0.0700 
0.070 I 
0.0701 
0.0701 
0.0702 

0.0702 
0.0703 
0.0703 
0.0703 
0.0704 

0.0704 
0.0704 
0.0705 
0.0705 
0.0706 

0.0706 
0.0706 
0.0707 
0.0707 
0.0707 

0.0708 
0.0708 
0.0709 
0.0709 
0.0709 

0.0710 
0.0710 
0.071 1 
0.071 1 
0.071 1 

0.071 2 
0.071 2 
0.071 2 
0.0713 
0.0713 

0.0714 
0.071 4 
0.0714 
0.071 5 
0.0715 

0.0715 
0.0716 
0.0716 
0.0717 
0.0717 

0.0717 
0.0718 
0.0718 
0.0719 
0.07 I9 

0.0719 
0.0720 
0.0720 
0.0720 
0.0721 

0.0686 
0.0687 
0.0687 
0.0687 
0.0687 

0.0688 
0.0688 
0.0688 
0.0689 
0.0689 

0.0689 
0.0689 
0.0690 
0.0690 
0.0690 

0.0690 
0.0691 
0.0691 
0.0691 
0.0691 

0.0692 
0.0692 
0.0692 
0.0693 
3.0693 

0.0693 
0.0693 
0.0694 
0.0694 
1.0694 

5.0694 
3.0695 
5.0695 
5.0695 
3.0695 

3.0696 
3.0696 
1.0696 
1.0697 
1.0697 

1.0697 
1.0697 
1.0698 
1.0698 
1.0698 

1.0698 
).O699 
1.0699 
1.0699 
).Ob99 

1.0700 
1.0700 
1.0700 
1.0700 
1.0701 

0.0677 
0.0677 
0.0678 
0.0678 
0.0678 

0.0678 
0.0678 
0.0678 
0.0679 
0.0679 

0.0679 
0.0679 
0.0679 
0.0680 
0.0680 

0.0680 
0.0680 
0.0680 
0.0681 
0.0681 

0.068 1 
0.0681 
0.068 1 
0.0682 
0.0682 

0.0682 
0.0682 
0.0682 
0.0682 
0.0683 

0.0683 
0.0683 
0.0683 
0.0683 
0.0684 

0.0684 
0.0684 
0.0684 
0.0684 
0.0685 

0.0685 
0.0685 
0.0685 
0.0685 
0.0685 

0.0686 
0.0686 
0.0686 
0.0686 
0.0686 

0.0687 
0.0687 
0.0687 
0.0687 
0.0687 

0.0670 
0.067 1 
0.0671 
0.0671 
0.0671 

0.0671 
0.0671 
0.0671 
0.0672 
0.0672 

0.0672 
0.0672 
0.0672 
0.0672 
0.0672 

0.0672 
0.0673 
0.0673 
0.0673 
0.0673 

0.0673 
0.0673 
0.0673 
0.0674 
0.0674 

0.0674 
0.0674 
0.0674 
0.0674 
0.0674 

0.0674 
0.0675 
0.0675 
0.0675 
0.0675 

0.0675 
0.0675 
0.0675 
0.0676 
0.0676 

0.0676 
0.0676 
0.0676 
0.0676 
0.0676 

0.0676 
0.0677 
0.0677 
0.0677 
0.0677 

0.0677 
0.0677 
0.0677 
0.0678 
0.0678 

0.0638 
0.0637 
0.0637 
0.0637 
0.0637 

0.0637 
0.0637 
0.0637 
0.0636 
0.0636 

0.0636 
0.0636 
0.0636 
0.0636 
0.0636 

0.0636 
0.0635 
0.0635 
0.0635 
0.0635 

0.0635 
0.0635 
0.0635 
0.0634 
0.0634 

0.0634 
0.0634 
0.0634 
0.0634 
0.0634 

0.0634 
0.0633 
0.0633 
0.0633 
0.0633 

0.0633 
0.0633 
0.0633 
0.0632 
0.0632 

0.0632 
0.0632 
0.0632 
0.0632 
0.0632 

0.0632 
0.063 1 
0.0631 
0.0631 
0.0631 

0.063 1 
0.0631 
0.0631 
0.0630 
0.0630 
7 

0.0621 
0.0621 
0.0611 
0.0621 
0.0621 

0.0610 
0.0620 
0.0610 
0.0619 
0.0619 

0.0619 
0.0619 
0.0618 
0.0618 
0.0618 

0.061 8 
0.0617 
0.0617 
0.0617 
0.0617 

0.0616 
0.0616 
0.0616 
0.0615 
0.0615 

0.0615 
0.0615 
0.0614 
0.0614 
0.0614 

0.0614 
0.06 I3 
0.0613 
0.0613 
0.0613 

0.0611 
0.0612 
0.0612 
0.061 I 
0.061 I 

0.061 I 
0.061 1 
0.0610 
0.0610 
0.0610 

0.06 1 O 
0.0609 
0.0609 
0.0609 
0.0609 

0.0608 
0.0608 
0.0608 
0.0608 
0.0607 

0.292 
0.333 
0.375 
0.417 
0.458 

0.500 
0.542 
0.583 
0.625 
0.667 

0.708 
0.750 
0.792 
0.833 
0.875 

0.917 
0.958 
1.000 
1 .O42 
1 .O83 

1.125 
1.167 
1.208 
1.250 
1.292 

1.333 
1.375 
1.417 
1.458 
1.500 

1,542 
1.583 
I A25 
1.667 
1.708 

1.750 
1.792 
I ,833 
I .e75 
1.917 

1.958 
2.000 
2.042 
2.083 
1.125 

1.167 
1.208 
1.2M 
1.292 
2.333 

2.375 
1.417 
1.458 
1.500 
1.542 

L222 
L 2 U  
L295 
1.335 
L37b 

L416 
B.457 
b4w 
1.539 
L u 0  

1.62l 
1.663 
1.704 
1.746 
1.787 

1.829 
1.871 
1.912 
1.954 
1.946 

.O37 

.O79 

.I21 

.I62 

.204 

,246 
.247 
329 
,371 
.4 12 

,454 
496 
.537 
.579 
,621 

,662 
J O 4  
7 4 6  
,787 
429 

,871 
.912 
.954 
,995 
,037 

.O79 

.I20 

.I62 
203 
2 4 5  

.287 
328 
,370 
,411 
.453 - 

o. I82 
0.223 
0.265 
0.307 
0.348 

0.390 
0.431 
0.473 
0.5 I5 
0.556 

0.598 
0.639 
0.68 1 
0.723 
0.764 

0.806 
0.847 
0.889 
0.93 1 
0.972 

1.014 
1.055 
1 .O97 
1.139 
1.180 

1.222 
1.263 
I 3 0 5  
1.347 
1.388 

1.430 
1.471 
1.513 
I .555 
I .596 

1.638 
1.679 
1.721 
1.763 
I A04 

1.846 
I A87 
1.929 
1.971 
2.012 

2.054 
2.095 
2.137 
2.179 
2.220 

2.262 
2.303 
2.345 
2.387 
2.428 - 

1.9165064 
1.2525907 
1.2886751 
1.3247594 
ì.3608439 

U969283 
1.4330127 
1.469097 I 
1.5051814 
1.5412659 

1.5773502 
1.6134346 
1.6495 I9 1 
1.6856033 
1.7216878 

1.7577722 
1.7938566 
1.82994 IO 
ì.8660254 
1.9021098 

1.938 194 1 
1.9742786 
1.010363 
1 .O46447 
1.082532 

1.118616 
I .  154701 
I .  190785 
1.226869 
1.262954 

I ,299038 
1.335 122 
1.37 1207 
1.407291 
1.443376 

I A79460 
1.515544 
1.551629 
1.5877i3 
1.623791 

1.659882 
1.695966 
1 .732051 
1.768135 
1 .ô04220 

1 .ô40304 
I .ô76388 
1.91 2473 
1.948557 
1.984642 

2.020726 
2.056810 
2.092895 
2.128979 
2.165064 

0.0608 
0.0607 
0.0607 
0.0607 
0.0606 

0.0606 
0.0605 
0.0605 
0.0605 
0.0604 

0.0604 
0.0604 
0.0603 
0.0603 
0.0602 

0.0601 
0.0601 
0.0601 
0.060 1 
6.0600 

0.0600 
0.0600 
0.0599 
0.0599 
0.0599 

0.0598 
0.0598 
0.0597 
0.0597 
0.0597 

0.0596 
0.0596 
0.0596 
0.0595 
0.0595 

0.0594 
0.0594 
0.0594 
0.0593 
0.0593 

0.0593 
0.0592 
0.0592 
0.0591 
0.0591 

0.0591 
0.0590 
0.0590 
0.0589 
0.0589 

0.0589 
0.0588 
0.0588 
0.0588 
0.0517 

e. Figures in bold type are modified values, see Section 25. 
g. External splines dosigned to this major diameter tabulation nuy not 

k interchanged with spliner dosigmd to previous spline standardh 
It is p r m i s i b l e  to  m i w  the full range of t d i r a n e a  listed for EX- 
ternel Major Dumeter if the mating in tane l  spline it par this stm- 
dard oc ANSI  65.15-1950 full dadendurn splines. I f  the nuting 
sphw ir per 0 t h  spline stsnbrds, the Max Major Diameter and 
Tderanca on major dirmoter must ba reduced öy O.Z/P + 0.004 in. 

a. Measurement with pins cannot be used to determine ef i r t ive spra 
width and tooth thicknus. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-33. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 
d. For REF maximum effective space width, and REF minimum effec- 

tive tooth thickness, see Table 64. 
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21 

Internal 
and 

Extwn( 

D 

Pitch 
Dia. 

Internal 
(see Drawing Dato) 

External 
(see Drowing Data) 

s, t V  

Min. Eff. Circ. Space Width 
o , ~ l  1 1 Max. EH. Circ. Tooth Thickness 

Min. Actuo1 Circ. Tooth Thickness 

0.0491 DO 
Notes c 6 d Notes c 6 d Major 

s Dia. 

Max. Actual Circ. Spoce Width 

Db 
Baie 
Dia. 

_ _ ~  
3.1 

Dri 
Major 
Dia. 
Max. 

D F i  
Form 
Dia. 

Di 
Hinoi 
Dia. 

DFe 
Form 
Dia. 

~ 

17.1 

Note c 
_. - 

- 
0.168 
0.195 
0.222 
0.251 
0.281 

0.312 
0.342 
0.373 
0.404 
0.434 

0.465 
0.49ó 
0.527 
0.558 
0.589 

0.621 
0.652 
0.683 
0.714 
0.746 

Dre 
Minor 
Dia 
Min. 

- 
18 1 
- 

for Tolerance Class for Tolerance Class 

S7 

Notes a 6 b 

~- 

14 I 

Note g 

+O 
-140 

O 219 
O 250 
o 281 
O 312 
o 344 
o 375 
O 406 
o 437 
O 469 
o 500 

O 531 
O 562 
o 594 
O 625 
O 656 

O 687 
O 719 
O 750 
O 781 
o 812 
o 844 
o 875 
O 906 
o 937 
O 969 

__ 

1 2 4.1 5.1 6. I 

lote e 

+ 50 
-0  

D.173 
0.200 
0.227 
D.256 
0.286 

0.317 
0.347 
0.378 
0.409 
0.439 

0.470 
O.sol 
0.532 
0.563 
0.594 

0.625 
0.657 
0.688 
0.719 
0.750 

0.782 
0.813 
0.844 
0.875 
0.907 

0.938 
0.969 
1 .o00 
1 .O32 
1 .O63 

1 .O94 
1.125 
1.157 
1.188 
1.219 

1.250 
1.282 
1.313 
1.344 
1.375 

1.407 
1 A38 
1 A69 
1.500 
1.532 

1.563 
1.594 
1.625 
1.657 
1.688 

1.719 
1.750 
1.782 
1.813 
1.844 

__ 

__ 

~ 

~ 

0.223 
0.254 
0.286 
0.317 
0.348 

0.379 
0.411 
0.442 
0.473 
0.504 

0.536 
0.567 
0.598 
0.629 
0.661 

0.692 
0.723 
0.754 
0.786 
0.817 

0.848 
0.879 
0.91 I 
0.942 
0.973 

1 .O04 
I .O36 
I .O67 
1 .O98 
1.129 

1.161 
1.192 
1.223 
1.254 
1.286 

1.317 
1.348 
1.379 
1.411 
1.442 

1 A73 
1 .SO4 
1.536 
1.567 
1.598 

1.629 
1.661 
1.692 
1.723 
1.754 

1.786 
1.817 
1 .ô48 
1.879 
1.911 

__ 

__ 
1.0537 
).O538 
1.0538 
1.0538 
1.0539 

1.0539 
1.0540 
1.0540 
1.0540 
1.0541 

3.0541 
1.054 1 
1.0542 
1.0542 
3.0543 

3.0543 
3.0543 
3.0544 
3.0544 
3.0544 

0.0545 
0.0545 
0.0546 
0.0546 
0.0546 

0.0547 
0.0547 
0.0548 
0.0548 
0.0548 

0.0549 
0.0549 
0.0549 
0.0550 
0.0550 

0.0551 
0.0551 
0.0551 
0.0552 
0.0552 

0.0552 
0.0553 
0.0553 
0.0554 
0.0554 

0.0554 
0.0555 
0.0555 
0.0556 
0.0556 

0.0556 
0.0557 
0.0557 
0.0557 
0.0558 

__ 

__ 
0.0523 
0.0524 
0.0524 
0.0524 
0.0524 

0.0525 
0.0525 
0.0525 
0.0526 
0.0526 

0.0526 
0.0526 
0.0527 
0.0527 
0.0527 

0.0527 
0.0528 
0.0528 
0.0528 
0.0528 

0.0529 
0.0529 
0.0529 
0.0530 
0.0530 

0.0530 
0.0530 
0.0531 
0.0531 
0.0531 

0.0531 
0.0532 
0.0532 
0.0532 
0.0532 

0.0533 
0.0533 
0.0533 
0.0534 
0.0534 

0.0534 
0.0534 
0.0535 
0.0535 
0.0535 

0.0535 
0.0536 
0.0536 
0.0536 
0.0536 

0.0537 
0.0537 
0.0537 
0.0537 
0.0538 

Tolerance in 
Ten Thousandths 

i.1613791 
1.1894431 
1.2165064 
1.2435696 
1.2706329 

1.2976962 
1.3247594 
1.3518218 
1.3788861 
1.4059494 

1.43301 27 
1.4600760 
1.1871393 
1.51 42026 
1.5412659 

1.568329 1 
1.5953925 
1.6124557 
1.64951 91 
1.6765823 

1.7036456 
1,7307089 
1.7577722 
1.7848355 
1.81 18988 

1.8389620 
1.8660254 
1.6930887 
1.9201 520 
3.9472 I53 

3.9742786 
1.001342 
I .O28405 
1.055468 
1 .O82532 

I .I09595 
I .I36658 
I .  I63722 
1.190785 
1.217848 

1.244912 
1.27 1975 
1.299038 
1.326101 
1.353165 

I .380220 
1.407291 
1.434355 
1.461411 
1.488481 

1.51 5544 
1.542600 
1.569671 
1.596734 
I ,623791 

~ 

0.234 
0.265 
0.296 
0.327 
0.359 

0.390 
0.421 
0.452 
0.484 
0.515 

0.546 
0.577 
0.609 
0.640 
0.671 

0.702 
0.734 
0.765 
0.796 
0.827 

0.859 
0.890 
0.921 
0.952 
0.984 

1.015 
1 .O46 
1 .O77 
1.109 
1.140 

1.171 
1.202 
1.234 
1.265 
1.296 

1.327 
1.359 

1.421 
1.451 

1.484 
1.51: 
1.546 
1.577 
1.605 

1.64C 
1.671 
1.70; 
1.734 
1.76: 

1.79t 
1.821 
1.855 
1 .89( 
1.921 

I .39a 

- 
3.0507 
1.0508 
3.0508 
3.0508 
3.0508 

3.0508 
3.0508 
3.0508 
3.0509 
0.0509 

0.0509 
0.0509 
0.0509 
D.0509 
0.0509 

0.0509 
0.0510 
0.05 1 o 
0.05 1 o 
0.0510 

0.0510 
0.0510 
0.0510 
0.051 1 
0.051 1 

0.05 1 1 
0.051 1 
0.05 1 1 
0.051 1 
0.051 1 

0.051 1 
0.051 2 
0.051 2 
0.051 2 
0.051 2 

0.051 2 
0.051 2 
0.051 2 
0.0513 
0.05 13 

0.0513 
0.0513 
0.05 I3 
0.0513 
0.0513 

0.05 I3 
0.0514 
0.0514 
0.0514 
0.0514 

0.05l4 
0.0514 
0.0514 
0.0515 
0.0515 

~ 

0.0475 
0.0474 
0.0474 
0.0474 
0.0474 

0.0474 
0.0474 
0.0474 
0.0473 
0.0473 

0.0473 
0.0473 
0.0473 
0.0473 
0.0473 

0.0473 
0.0472 
0.0472 
0.0472 
0.0472 

0.0472 
0.0472 
0.0472 
0.0471 
0.0471 

0.0471 
0.0471 
0.0471 
0.0471 
0.0471 

0.0471 
0.0470 
0.0470 
0.0470 
0.0470 

0.0470 
0.0470 
0.0470 
0.0469 
0.0469 

0.0469 
0.0469 
0.0469 
0.0469 
0.0469 

0.0469 
0.0468 
0.0468 
0.0468 
0.0468 

0.0468 
0.0468 
0.0468 
0.0467 
0.0467 

- 
0.0468 
0.0468 
0.0467 
0.0467 
0.0467 

0.0467 
0.0467 
0.0467 
0.0466 
0.0466 

0.0466 
0.0466 
0.0466 
0.0465 
0.0465 

0.0465 
0.0465 
0.0465 
0.0464 
0.0464 

0.0464 
0.0464 
0.0464 
0.0463 
0.0463 

0.0463 
0.0463 
0.0463 
0.0463 
0.0462 

0.0462 
0.0462 
0.0462 
0.0462 
0.0461 

0.0461 
0.0461 
0.0461 
0.0461 
0.0460 

0.0460 
0.0460 
0.0460 
0.0460 
0.0459 

0.0459 
0.0459 
0.0459 
0.0459 
0.0459 

0.0458 
0.0458 
0.0451 
0.0458 
0.0458 

- 
6 
7 
8 
9 
IO 

I I  
1 2  
13 
I4 
I5 

16 
17 
18 
I9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
42 
43 
44 
45 

46 
47 
4 8  
49 
50 

51  
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 
a. N 

W 

-- 
0.1875000 
0.2187500 
O. 2500000 
0.2812500 
0.3 125000 

0.3437500 
0.37 50000 
0.4062500 
0.4375000 
0.4687500 

0.5000000 
0.5312500 
0.5625000 
0.5937500 
0.6250000 

0.6562500 
0.6875000 
0.7187500 
0.7500000 
0.7812500 

0.8125000 
0.8437500 
0.8750000 
0.9062500 
0.9375000 

0.9687500 
I .oooooo 
I .O3 I250 
1 .O62500 
I .o93750 

1.12sooa 
I .  15625C 
1. I 8750C 
1.2 1875C 
1.25000c 

1.281251 
1.31 250C 
I .34375( 
1.37500( 
1.40625( 

1.43750( 
1.46875í 
1.5ooooí 
1.53125í 
1.56250í 

1.59375i 
1.62500i 
1.65625i 
1.68750i 
1.7 1875i 

1.75000í 
1.78125i 
1.8125Oi 
1.84375( 
1.87500i 

- .- 
1.0514 
1.0514 
1.0515 
1.051 5 
1.051 5 

1.05 15 
1.05 15 
1.05 1 5  
1.0516 
1.0516 

1.05 I6 
1.0516 
1.0516 
1.05 17 
1.05 17 

3.05 17 
3.0517 
1.05 I7 
3.0518 
3.0518 

3.0518 
3.0518 
3.0518 
3.0519 
3.0519 

0.0519 
D.05 19 
0.0519 
0.0519 
0.0520 

0.0520 
0.0520 
0.0520 
0.0520 
0.0521 

0.0521 
0.0521 
0.0521 
0.0521 
0.0522 

0.0522 
0.0522 
0.0522 
0.0522 
0.0522 

0.0523 
0.0523 
0.0523 
0.0523 
0.0523 

0.0524 
0.0524 
0.0524 
0.0524 
0.0524 
- 

-- 
0.0459 
0.0458 
0.0458 
0.0458 
0.0458 

0.0457 
0.0457 
0.0457 
0.0456 
0.0456 

0.0456 
0.0456 
0.0455 
0.0455 
0.0455 

0.0455 
0.0454 
0.0454 
0.0454 
0.0454 

0.0453 
0.0453 
0.0453 
0.0452 
0.0452 

0.0452 
0.0452 
0.0451 
0.0451 
0.0451 

0.0451 
0.0450 
0.0450 
0.0450 
0.0450 

0.0449 
0.0449 
0.0449 
0.0448 
0.0448 

0.0448 
0.0448 
0.0447 
0.0447 
0.0447 

0.0447 
0.0446 
0.0446 
0.0446 
0.0446 

0.0445 
0.0445 
0.0445 
0.0445 
0.0444 

1.0445 
1.0444 
3.0444 
1.0444 
3.0443 

3.0443 
3.0442 
3.0442 
3.0442 
3.0441 

3.0441 
3.0441 
3.0440 
3.0440 
3.0439 

D.0439 
0.0439 
0.0438 
0.0438 
0.0437 

0.0437 
0.0437 
0.0436 
0.0436 
0.0436 

0.0435 
0.0435 
0.0434 
0.0434 
0.0434 

0.0433 
0.0433 
0.0433 
0.0432 
0.0432 

0.0431 
0.0431 
0.0431 
0.0430 
0.0430 

0.0430 
0.0429 
0.0429 
0.0428 
0.0428 

0.0428 
0.0427 
0.0427 
0.0426 
0.0426 

0.0426 
0.0425 
0.0425 
0.0425 
0.0424 

0.133 
0.164 
0.196 
0.227 
0.258 

0.289 
0.320 
0.352 
0.383 
0.414 

0 . 4 4 5  
0.476 
0.508 
0.539 
0.570 

0.601 
0.632 
0.663 
0.695 
0.726 

0.777 i 0.757 
0.808 
0.839 
0.871 
0.902 

0.788 
0.819 
0.851 
0.882 

O 913 
0.944 
0.975 
1 .O06 
1038 

1 .O69 
1.100 
1.131 
1.162 
1.194 

1.225 
1.256 
1.287 
1.318 
1.349 

1.381 
1.412 
1.443 
1.474 
1 .so5 

1.537 
1.568 
1.599 
1.630 
1.661 

1.693 
1.724 
1.755 
1.786 
1.817 

o 933 
O 964 
O 996 
I027 
I 058 

1 089 
I 121 
1 I52 
1 183 
1 2 1 4  

1 2 4 6  
1277 
1308 
1339 
1371 

1402 
1433 
1 464 
1496 
1527 

1 5 5 8  
I 589 
I621 
1652 
1683 

I .O00 
1.031 
1.062 
1.094 
1.125 

1.156 
1.187 
1.219 
1.250 
1.281 

1.312 
1.344 
1.375 
1.406 
1.437 

1.469 
1 ,500 
1.531 
1.562 
1.594 

1.625 
1.656 
1.687 
1.719 
1.750 

1.78 I 
1.812 
1.844 
1.875 
1.906 

1714 
1746 
1.777 
1 8 0 8  
1039 

isurement with pins cannot be used to determine effective space 
t h  and tooth thickness. Measurement with oins for actual soace 

e. Figures in bold type are modified values, see Section 25. 
g. External splines designed to this major diameter tabulation may not 

be interchanged with splines designed to previous spline standards. 
It is permissible t o  specify the full range of tolerances listed for Ex- 
ternal Major Diameter if the mating internal spline is per this stan- 
dard or ANSI  B5.15-1950 full dedendum splines. I f  the mating 
spline is per other spline standards, the Max Major Diameter and 
Tolerances on major diameter must lm reduced by 0.2/P + 0.004 in. 

width and tooth thickness are in Tables 76-83. 
b. For R E F  minimum actual space width. and R E F  maximum actual 

tooth thickness. sep Table 64. 
c See Table 105. 
d. For R E F  maximum effective space width, and R E F  minimum effec- 

tive tooth thickness. see Table 64 
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STD-SAE B92.L-ENGL L99b 7943725 0584722 270 = 
30 DEG PRESSURE ANGLE 

FIG. &SPLINE TERMS, SYMBOLS AND DRAWING DATA. 30 DEG PRESSURE ANGLE, FLAT ROOT MAJOR DIAMETER FIT 

This fit is used lor assemblies where runout o l  tlie mem- 
ber having the internal spline must be held to minimum, 
siicli as a gear on a shaft as shown below. In this fit. eccen- 
tricity between mating members is limited by tlie radial 
major diameter clearance. 

RUNOUT OF GEAR 
MUST BE HELD 
TO A MINIMUM 

Caution should be used in considering this fit because: 
1. When eccentricity between the major circle and the 

effective spline does not occur, excessive effective 
clearance may be present. 

2. When eccentricity doe., occur, torque load is borne b y  
only a few teeth. 

Caution should also be used in the finer pitches and 
smaller numbers of teeth to make sure that the major diam- 
eter chamfer is not so great that the remaining top land 
would be so small that the fit woiild be ineffective. 

Press fits are not tabulated because their design depends 
on the degree of tightness desired and must ;illow for siicli 
factors as the shape of the blank, wall thickness, material, 
hardness, thermal expansion, etc. Close tolerances or selec- 
tive size grouping may be required to limit fit variations. 

See Tables 17-24. 

DRAWING DATA 

INTERNAL INVOLUTE SPLINE DATA 

RAT ROOT MAJOR DIAMETER FIT 

NUMBER OF TEETH xx 
SPLINE PITCH 11/11 

PRESSURE ANGLE 30" 
BASE DIAMETER a.xxxaxx REF 
mien DIAMETER x . x x x ~ x x  REF 
MAJOR DIAMETER x.xxxx/x.axxx 
FORM DIAMETER x.xa1 
MINOR DIAMETER x.aax/x.xxx 

CIRCULAR SPACE WIDTH 

MAX ACTUAL x.xxxx 
MIN EFFECTIVE x.xaa1 

NOTE: THE MAJOR MAMETER AND EFECTIVE SPLINE 
MUST BE CONCENTRIC AT MAXIMUM MATERIAL 
CONDITIONS. 

The following infomotion moy be odded as required: 

M*X MUSUREMENT BETWEEN PINS a.aaxx REF 
)IN DIAMETER L X X X X  

CORNER CLEARANCE a.aax/a.axx 
(Soe Fig. 34.1 

EXTERNAL INVOLUTE SPLINE DATA 

RAT ROOT M.AJOR DIAMETER FIT 

NUMBER OF TEETH xx 
SPLINE P n c n  xx/xx 
PRESSURE ANGLE 3w 
BASE DIAMETER a.xaaxxa REF 
PITCH DIAMETER x.xxxxax REF 

' x.aaxx/x.xxxa MAJOR DIAMETER 
FORM DIAMETER x.aaa 
MINOR DIAMETER x.xxx MIN 

CIRCULAR TOOTH THlCñNESS 

MAX EFFECTIVE X.I"ÆX 

MIN A C " ,  x.xxxx 

NOTE: THE MAJOR DIAMETER AND EFFECTIVE SPLINE 
MUST BE CONCENTRIC AT MAXIMUM MATERIAL 
CONDITIONS. 

The following information may be odded as required: 

MIN MEASUREMENT OVER PINS x.ax=x REF 
PIN DIAMETER a.xxx1 
CHAMFER HEIGHT a.axx/x.xxa 

The above drawing data is required for the spline 
specifications. The  standard system is shown; foi- ;ilternate 
systems, see Table 4 and paragraphs 11.4.1, 11.4.2 and IS. 
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I Internal 

3.1 
-- 

,732051 
,020726 
309401 
.598076 
,886751 

,175426 
,464 1 O2 
,751777 
,041452 
,330127 

.618802 

.907477 

.I96152 

.484828 

.773503 

.O62178 

.MO853 
,639528 
,.928203 
' 2 1  6878 

'.505553 
'.794229 
i.082904 
1.371 579 
1.660254 

1.948929 
1.237604 
1.526279 
1.814953 
IO. 10363 

10.3923a 
10.68098 
10.96966 
I 1.25833 
I 1.54701 

I1  .ô3561 
12.1 2436 
12.4130: 
12.70171 
12.99051 

13.2790t 
13.5677: 
13.8564' 
14.14501 
14.43371 

14.7224: 
I 5.01 1 1 ' 
15.2997i 
15.5884i 
15.8771: 

16.1658 
16.45441 
16.7431( 
17.03 18: 
17.3205 - 

2.061 1.866 
2.199 

23 30 DEG PRESSURE ANGLE 
TABLE 17-30 DEG PRESSURE ANGLE,  F L A T  R O O T  MAJOR D I A M E T E R  FIT, 3 / 6 S P L I N E  PITCH 

Internal 
and 

Eriernol 

D 
Pitch 
Dio. 

External 
(see Drowinp Doto) (see Drawing Doia) - 

t 

Min. 
ctual 
Cirr. 
'oath 
ickncri 

- 
S 
in" W. 
Circ. 
+ X e  
idrh = 
1.5236 
Joies 
: a d  

Moa. 
hctuol 
Cirr. 
5pOce 

x- 

Nid,h 

8.5 

- 

N 

No. d 
l w t h  

- 
1 
- 

__ 

Di 
Minor 
Dio. 

Db 
Bare 
Dio. 

Dri 
Moior 
Dio. 

DFi  I 

:orm 
Dio. 

tV 

a. Etf. 
CiK. 
Tooth 
iicknorc 

Dior Dial Form I ~ i ~ a .  

I .homfcr 1 
Mar , 

0.052 L- 17.1 i 18.1 

i- 4ote c 

Min 
0.035 

14 2 
__ 
Jote h 

2 4.3 5.2 6.1 10 

Noter 
e a d  

- 
- 

- 
1.5217 
1.5217 
1.5216 
1.5216 
1.5216 

1.5216 
1.5216 
1.5215 
1.5215 
3.5215 

0.5215 
0.521 5 
0.5214 
0.5214 
0.5214 

0.521 4 
0.5214 
0.5213 
0.5213 
0.5213 

0.5213 
0.5213 
0.5212 
0.5212 
0.5212 

0.521 2 
0.52 1 2  
0.521 1 
0.521 1 
0.521 1 

0.521 1 
0.521 1 
0.5210 
0.5210 
0.5210 

0.5210 
0.5210 
0.5209 
0.5209 
0.5209 

0.5209 
0.5209 
0.5208 
0.5201 
0.5zoa 

0.520e 
0.5201 
0.5201 
0.5207 
0.5201 

0.5207 
0.5201 
0.5204 
0.5204 
0.5204 - 

I l  

4oter 
- 

lote o Yoier 

10+ 3D) 

.O 
+150 

-0 
O 
(3  + 2D) 

Tdwanc~ in 
Ten Thousandths - 

2.267 
2.601 
2.935 
3.269 
3.603 

3.937 
4.271 
4.605 
4.939 
5.273 

5.607 
5.941 
6.275 
6.609 
6.943 

7.277 
7.61 1 
7.945 
8.279 
8.613 

8.947 
9.281 
9.615 
9.949 

10.283 

10.616 
10.950 
I 1.283 
11.616 
I 1.950 

12.283 
12.616 
12.950 
13.283 
13.61.6 

13.950 
14.283 
14.616 
14.950 
15.283 

15.616 
15.950 
16.283 
16.616 
16.950 

17.283 
17.616 
17.950 
18.283 
18.616 

18.950 
19.283 
19.616 
19.950 
20.283 

- 
6 
7 
8 
9 

10 

I I  
12 
13 
I 4  
1s 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

2.000000 
2.333333 
2.666667 
3.000000 
3.333333 

3 A66667 
4.000000 
4.333333 
4.666667 
5.oooooo 

5.333333 
5.666667 
6.000000 
6.333333 
6.666667 

7.000000 
7.333333 
7.666667 
8.000000 
8.333333 

8.666667 
9.000000 
9.333333 
9.666667 
10.00000 

10.33333 
10.66667 
1 1 .ooooo 
1 1  33333 
1 1.66667 

12.00000 
12.33333 
12.66667 
13.00000 
13.33333 

13.66667 
14.00000 
14.33333 
14.66667 
15.00000 

15.33333 
15.66667 
16.00000 
16.33333 
16.66667 

17.00000 
17.33333 
17.66667 
18.00000 
18.33333 

18.66667 
19.00000 
19.33333 
19.66667 
20.00000 

2.3334 
2.6667 
3.0000 
3.3334 
3.6667 

4.0000 
4.3334 
4.6667 
5.0000 
5.3334 

5.6667 
6.0000 
6.3334 
6.6667 
7.0000 

7.3334 
7.6667 
8.0000 
6.3334 
8.6667 

9.0000 
9.3334 
9.6667 
0.0000 
0.3334 

10.6667 
1 .o000 
1.3334 

I 1 A667 
l2.0000 

12.3334 
12.6667 
13.0000 
13.3334 
13.6667 

14.0000 
14.3334 
14.6667 
15.0000 
15.3334 

15.6667 
16.0000 
16.3334 
16.6667 
I7.0000 

17.3334 
17.6667 
18.0000 
18.3334 
18.6667 

I9.OoOO 
19.3334 
19.6667 
20.0000 
20.3334 

1.713 
2.067 
2 . m  
2.101 
3.014 

3.360 
3.689 
4.018 
4.347 
4.678 

5.009 
1.340 
S.672 
6.001 
6.3s 

6.- 
7.000 
7.334 
7.667 
8.000 

8.334 
8.667 
9.000 
9.334 
9.667 

IO.000 
10.334 
10.667 
l1.000 
11.334 

11.667 
12.000 
12.334 
12.667 
13.000 

13.334 
13.667 
14.000 
14.334 
14.667 

15.000 
15.334 
15.667 
16.000 
16.334 

16.667 
17.000 
17.334 
17.667 
18.000 

18.334 
18.667 
19.000 
19.334 
19.667 - 

1.5273 
1.5274 
1.5274 
1.5275 
1.5275 

1.5276 
1.5276 
1.5277 
1.5277 
1.5278 

1.5278 
1.5279 
).5280 
1.5280 
1.5281 

1.5281 
1.5282 
3.5282 
3.5283 
D.5283 

D.5284 
0.5284 
0.5285 
0.5285 
0.5286 

0.5286 
0.5287 
0.5287 
0.5288 
0.5285 

0.5285 
0.529C 
0.529C 
0.5291 
0.5291 

0.529: 
0.529; 
0.529: 
0.529: 
0.529, 

0.529d 
0.529: 
0.529i 
0.5291 
0.529i 

0.529; 
0.5291 
0.5291 
0.529' 
0.529' 

0.5301 
0.53oi 
0.530 
0.530 
0.530 

i.5180 
1.5179 
1.5178 
1.5177 
1.5177 

1.5176 
1.5175 
1.5175 
1.5174 
1.5113 

1.5172 
1.5172 
1.5171 
).5170 
1.5169 

1.5169 
1.5168 
1.5167 
1.5166 
1.5166 

1.5165 
1.5164 
3.5164 
1.5163 
3.5162 

D.5161 
D.5161 
D.5160 
D.5159 
0.5158 

0.5158 
0.5157 
0.5156 
0.5156 
0.5155 

0.5154 
0.5153 
0.5152 
0.515; 
0.5151 

0.5 I5( 
0.515c 
0.5144 
0.5141 
0.5141 

0.5141 
0.514t 
0.514: 
0.514: 
0.514, 

O 514: 
0.514: 
0.514: 
0.514 
0.5141 

2.3332 
2.6666 
2.9999 
3.3332 
3.6666 

3.9999 
4.3332 
4.6666 
4.9999 
5.3339 

5.6666 
5.9999 
6.3332 
6.6666 
6.9999 

7.3332 
7.6666 
7.9999 
8.3332 
8.6666 

8.9999 
9.3332 
9.6666 
9.9999 

10.3332 

lO.6666 
10.9999 
11.3331 
I 1 A666 
1 1.9999 

12.3331 
12.6666 
12.9999 
13.3331 
13.6666 

13.9995 
14.333; 
14.6664 
14.9995 
15.333: 

15.666t 
15.9991 
16.333; 
16.666t 
16.9993 

17.333: 
17.6661 
17.999' 
18.333: 
18.6664 

18.999' 
19.333 
19.666, 
19.999' 
20.333 

2.379 
2.Ml 
3.016 

3.352 
3.600 
4.001 
4.337 
4.647 

4.917 
S.328 
S A S 9  
5.990 
6.321 

b.bS3 
6.985 
7.3111 
7.650 
7.983 

8.316 
8.64(1 
8.981 
9.314 
9.646 

9.980 
10.313 
10.646 
10.98C 
11.312 

11.646 
1 1  .PIC 
12.312 
12.646 
12.98í 

13.31: 
1 3 . U  
13.98i 
14.31: 
l4.64i 

14.98f 
15.31: 
15.641 
15.98í 
16.31: 

16.641 
16.981 
17.31 
17.64i 
17.981 

18.31 
18.64 
18.981 
19.31 
19.64 
- 

2.533 
2.866 

3.199 
3.532 
3.865 
4.198 
4.531 

4.865 
5.198 
5.531 
5.864 
6.197 

6.530 
6.864 
7.197 
7.530 
7.863 

8.196 
8.529 
8.862 
9.196 
9.529 

9.862 
10.195 
10.528 
10.861 
11.194 

1 1  5 2 8  
11.861 
12.194 
12.527 
12.860 

13.193 
13.527 
13.860 
14.193 
14.526 

14.859 
15.192 
15.525 
15.859 
16.192 

16.525 
16.858 
17.191 
17.524 
17.857 

18.191 
18.524 
18.857 
19.190 
19.523 

a. Measurement w i th  pins cannot be used to determine effective space 
width ond tooth thickness. Measurement wi th  pins fo r  actual space 
w id th  and tooth thickness are in Tables 77 and 84. 

b. For  R E F  minimum actual space width, and REF maximum actual 
tooth thickness. see Table 64. 

c. SeeTable 105. 

d. For REF maximum effective space width, and REF minimurn effec 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
h. See Table 105, items 15 and 16 
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Intomal 
(mo Drawing Data) 

Intomal 
and 

Exkmal 
Extomal 

(soo omwing Data) - 
S 

fin" EH. 
Circ. 
spa- 
width = 
0.3927 
N o t u  
c a d  

Mo.. 
Adual 
Circ. 
spa- = 
8.5 

TI- 

- 
N o t a  
o L b  - 

- 

t 

Min. 
Actual 

Circ. 
Tooïh 

hidinui 

- 

' O  
rior Di< 

Major 
Dia. 

Zhomfoi 
Ma.. 

0.01 1 
Min. 

0.027 

14.2 - 
Jote h 

O 
(3 + 20) 

1.7499 
1.9999 
2.2499 
2.4999 
2.7499 

2.9999 
3.2499 
3.4999 
3.7499 
3.9999 

4.2499 
4.4999 
4.7499 
4.9999 
5.2499 

5.4999 
5.7499 
5.9999 
6.2499 
6.4999 

6.7499 
6.9999 
7.2499 
7.4999 
7.7499 

7.9999 
8.2499 
8.4999 
8.7499 
8.9999 

9.2499 
9.4999 
9.7499 
9.9999 
10.2499 

10.4999 
10.7499 
10.9999 
11.2499 
11.4999 

11.7499 
11.9999 
12.2499 
12.4999 
12.7499 

12.9999 
13.2499 
13.49w 
13.7499 
13.9999 

14.2499 
14.4999 
14.7499 
14.9999 
15.2499 

- 

- 

N 
No. d 
Tooth 

D 
?itch 
Dia. 

Db 
8ou 
Dia. 

Dri 
Moior 
Dio. 

DF i 
Form 
Dia. 

Di 
Minor 
Dio. 

'Fe 
Form 
Dio. 

t" 
I k i x  Eff. 

Circ. 
Tooth 

hielnesr 

Dm 
Minor 
Dia. 
Min. 

18.1 

1.147 
I .397 
1.647 
1.897 
2.146 

2.396 
2.646 
2.896 
3.146 
3.396 

3.646 
3.896 
4.145 
4.395 
4.645 

4.895 
5.145 
5.395 
5.645 
5.894 

6.144 
6.394 
6.644 
6.894 
7.144 

7.394 
7.644 
7.893 

8.393 

8.643 
8.893 
9.143 
9.393 
9.642 

9.892 
10.142 
10.392 
10.642 
10.892 

11.142 
I 1.392 
11.641 
11.891 
12.141 

12.391 
12.641 
12.891 
13.141 
13.391 

13.640 
13.890 
14.140 
14.390 
14.640 

8.143 

- 

1 2 3. I 4.3 5.2 - 
- 

11 

N o t u  
a L b  

-- 
- 

.__ 

0.3877 
0.3876 
0.3876 
0.3875 
0.3175 

0.3874 
0.3874 
0.3873 
0.3873 
0.3872 

0.3872 
0.3871 
0.3870 
0.3870 
0.3869 

0.3869 
0.3868 
0.3868 
0.3867 
0.3867 

0.3866 
0.3866 
0.3865 
0.3865 
0.3864 

0.3864 
0.3863 
0.3863 
0.3862 
0.3861 

0.3861 
0.3860 
0.3860 
0.3859 
0.3859 

0.3851 
0.3858 
0.3857 
0.3857 
0.3156 

0.3856 
0.3855 
0.3855 
0.3854 
0.3854 

0.3853 
0.3852 
0.3152 
0.3851 
0.3851 

0.3850 
0.3850 
0.3849 
0.3U9 
0.3848 

17.1 

Note o 

- 
- 

- 
i . a i i  
134s 
1.784 
2.02s 
2.m 

a m a  

a.= 
2.75, 

a2S2 
a.- 
s.741 

4.w 
4.492 
4.740 

4.989 
5.239 
5.488 
5.738 
5.987 

6.237 
6.486 
6.736 
6.985 
7.235 

7.484 
7.734 

8.233 
8.482 

1.731 
8.981 
9.231 
9.410 
9.730 

9.960 
10.230 
10.480 
10.730 
10.960 

11.230 
1 1 A80 
1 1.730 
I 1 .910 
12.230 

12.480 
12.730 
12.910 
13.230 
13.460 

13.730 
13.910 
14.230 
11.460 
14.730 

a,m 

,7.983 

- 

IO 
Noter 
o L d  

0.3910 
0.3910 
0.3910 
0.3910 
0.3910 

0.3909 
0.3909 
0.3909 
0.3909 
0.3909 

0.3909 
0.3908 
0.3908 
0.3908 
0.3908 

0.3908 
0.3908 
0.3908 
0.3907 
0.3907 

0.3907 
0.3907 
0.3907 
0.3907 
0.3907 

0.3906 
0.3906 
0.3906 
0.3906 
0.3906 

0.3906 
0.3905 
0.3905 
0.3905 
0.3905 

0.3905 
0.3905 
0.3905 
0.3904 
0.3904 

0.3904 
0.3904 
0.3904 

0.3904 

0.3903 
0.3903 
0.3903 
0.3903 
0.3903 

0.3903 
0.3902 
0.3902 
0.3902 
0.3902 

0.3904 

W o m w o  in 
Ton Thousandths 

( io+ao i  
-0 - 

6 
7 
8 
9 

10 

I I  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

16 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

1.7500 
2.0000 
2.2500 
2.5000 
2.7500 

Loo00 
3.2500 
3.5om 
3.7500 
4.0000 

4.2500 
4.5000 
4.7500 
5.oooo 
5.2500 

5.5000 
5.7500 
6.0000 
6.2500 
6.5000 

6.7500 
7.0000 
7.2500 
7.5000 
7.7500 

8.0000 
8.2500 
8.5000 

9.0000 

9.2500 
9.5000 
9.7500 
10.0000 
10.2500 

10.5000 
10.7500 
Il.oo00 
11.2500 
11.5000 

11.7500 
12.0000 
12.2500 
12.5000 
12.7500 

I3.oooO 
13.2500 
I3.5ûûO 
13.7500 
I4.oooO 

14.2500 
14.5000 
14.7500 
l5.owo 
15.2500 

a.7500 

1.700 
1.950 
2.200 
2.451 
2.701 

2.952 
3.202 
3.453 
3.703 
3.954 

4.204 
4.455 
4.705 
4.956 
5.206 

5.457 
5.707 
5.958 
6.201 
6.459 

6.709 
6.960 
7.210 
7.46 I 
7.71 I 

7.962 
8.2 I2 

6.713 
8.964 

9.214 
9.465 
9.715 
9.966 

10.216 

10.466 
10.716 
10.966 
11.216 
I I A66 

11.716 
I 1.966 
12.216 
12.466 
12.716 

12.966 
13.216 
13.466 
13.716 
13.966 

14.216 
14.466 
14.716 
14.966 
15.216 

a m  

1.314 
1 . 5 s  
1.789 
2 r n l  
o. i l5  

2.520 
2.7U 

3.260 
3 . m  

3.7% 
4.004 
4 . 2 s  
4.m 
4.711 

5.000 
5.250 
5.500 
5.750 
6.000 

6.250 
6.500 
6.750 
7.000 
7.250 

7.500 
7.750 
1.000 
8.250 
8.500 

8.750 
9.000 
9.250 
9.500 
9.750 

10.000 
10.250 
10.500 
10.750 
1 ).o00 

11.250 
1 1 . M o  
1 1.750 
12.000 
12.250 

12.500 
12.7M 
13.000 
13.250 
13.500 

13.750 
14.000 
14.250 
14.500 
14.750 

8.01 a 

0.3960 
0.3961 
0.3961 
0.3961 
0.3962 

0.3962 
0.3963 
0.3963 
0.3963 
0.3964 

0.3964 
0.3964 
0.3965 
0.3965 
0.3966 

0.3966 
0.3966 
0.3967 
0.3967 
0.3967 

0.3968 
0.3968 
0.3969 
0.3969 
0.3969 

0.3970 
0.3970 
0.397 I 
0.3971 
0.3971 

0.3972 
0.3972 
0.3972 
0.3973 
0.3973 

0.3974 
0.3974 
0.3974 
0.3975 
0.3975 

0.3975 
0.3976 
0.3976 
0.3977 
0.3977 

0.3977 
0.3978 
0.3978 
0.3979 
0.3979 

0.3979 
0.3980 
0.3980 
0.3980 
0.3981 

1.500000 
1.75oooO 
2.000000 
2.25oooO 
2.5ooOoo 

2.75oooo 
3.000000 
3.250000 
3.500606 
3.750000 

4.00oooo 
4.25oooO 
4.500000 
4.750000 
5.000000 

5.250000 
5.500000 
5.750000 
6.00oooO 
6.250000 

6.500000 
6.750000 
7.000000 
7.250000 
7.500000 

7.750000 
1.000000 
8.25oooO 
8.500000 
8.750000 

9.000000 
9.2 50000 
9.50oooO 
9.75oooo 
1C.00000 

10.25000 
10.50000 
I O ,75000 
ll.OOO00 
11.25000 

1 1 . 5 ~  
Il .75000 
12.00000 
12.25000 
12.5oooO 

12.75000 
13.00000 
13.25Ooo 
13.5o<Loo 
13.75000 

14.000QO 
14.25000 
14.5oooO 
14.75000 
15.00000 

1 . 2 ~ 0 3 0  
1.5 15544 
1.731051 
1.948557 
2.165064 

2.381570 
2.598076 
2.81 4583 
3.031089 
3.24759á 

3.464101 
3.680601 
3.8971 I 4  
4.113621 
4.330127 

4.546633 
4.763146 
4.979646 
5.196152 
5.4 12659 

5.629165 
5.84567 1 
6,062170 

6.4951W 

6.71 1697 
6.921203 
7.144710 
7.361 214 

6.27a684 

7 . 5 m 2 1  

7.794229 
8.010735 
8.227241 
6.44374E 
8.660254 

8.876760 
9.093267 
9.309773 
9.526279 
9.742786 

9.95929a 
10.17580 
I0.3923C 
10.6081l 
10.82531 

11.04181 
1 1,25833 
1 I A7481 
11.69131 
1 1.90786 

12.1 2434 
12.34084 
12.55737 
12.77317 
12.9903t 

a. Measurement with pins cannot be used to determine offUt¡vO spa- 
width and tooth thkknœs. Measurement with pins for actual space 
width and tooth thickness are in Tables 77 and 84. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness. see Table 64. 

c. SeeTable 105. 

d. For REF maximum effective space width, and R E F  minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in tmld type are modified values, see Section 25. 
h. See Table 105. items 15 and 16. 
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External 
(see Drawing Data) 

lnternal 
on¿ 

External 

Internal 
(see Drawing Data) - 

N 

No. of 
l w t h  

- 
S 

hin" EH. 
Circ. 

Space 
Width = 
0.3142 
Notes 
c & d  

Mor. 
Actual 

Circ. 
Space 
Width 

8.5 

Notes 
a L b  

Jj 

_- 
__ 

- 

tV 
bar I f f .  
Cim. 
Tooth 
rickncrr 

D 

Pitch 
Dia. 

'b 
Base 
Dia. 

"ri 
Maior 
Dio. 

DF i 
Form 
Dia. 

__ 
5.2 

"I 

Minor 
Dio. 

DO 
rior Die 

Maior 
Dia. 

homfei 
Mar. 
0.034 
Min. 

14.2 

DFe 
Form 
Dia. 

Dre 
Minar 
Dia. 
Min. 

t 

Min. 
k iua l  
Circ. 

Tooth 
riches 

1 
__ 

6.1 

Joie e 

- 
10 

Not- 
a & d  

-- 

__ 

Il 

Notes 
a & b  

- 
- 

17.1 18.1 4.3 

dote h Yotc e 

1l0+301 
-0 

+ 80 
-0 

1 .ow 
1.241 
1 . a 2  
I .b23 
1.819 

2.015 
2.212 
2.410 
2.- 
2.806 

3.004 
3.20) 
3.401 
3.6Ql 
3.800 

4.000 
4.200 
4.400 
4.600 
4.800 

5.000 
5.200 
5.400 
5.600 
5.800 

6.000 
6.200 
6.400 
6.600 
6.800 

7.000 
7.200 
7.400 
7.600 
7.800 

8.000 
8.200 
8.400 
8.600 
8.800 

9.000 
9.200 
9.400 
9.600 
9.800 

10.000 
10.200 
10.400 
10.600 
10.800 

1 1 .O00 
1 1  ,200 
11.400 
11.600 
1 1 . m  

~ 

- 

Tolerance in 
Ten Thousandths 

O 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
18 
I9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

1.200000 
I .400000 
1.600000 
I .800000 
2.000000 

2.200000 
2.400000 
2.600000 
2.800000 
3.000000 

3.200000 
3.400000 
3.600000 
3.800000 
4.000000 

4.200000 
4.400000 
4.600000 
4.800000 
5.000000 

5.200000 
5.400000 
5.600000 
5.800000 
6.000000 

6.200000 
6.400000 
6.600000 
6.800000 
7.000000 

7.200000 
7.400000 
7.600000 
7.800000 
8.000000 

8.200000 
8.400000 
8.600000 

9.000000 

9.200000 
9.400000 
9.600000 
9.800000 
10.00000 

10.20000 
10.40000 
10.60000 
10.80000 
1 1  .ooooo 
1 I .20000 
1 1.40000 
1 I .60000 
1 I .80000 

8.~oo<>oa 

i 2 . m o a  

1.4000 
1 A000 
1.8000 
2.0000 
2.2000 

2.4000 
2.6000 
2.8000 
3.0000 
3.2000 

3.4000 
3.6000 
3.8000 
4 .OOOO 
4.2000 

4.4000 
4.6000 
4.8000 
5.0000 
5.2000 

5.4000 
5.6000 
5.8000 
6.0000 
6.2000 

6.4000 
6.6000 
6.8000 
7.0000 
7.2000 

7.4000 
7.6000 
7.8000 
8.0000 
8.2000 

8.4000 
8.6000 
8.8000 
9.oooo 
9.2000 

9.4000 
9.6000 
9.8000 
lO.0000 
lO.2000 

0.4000 
10.6000 
iO.8000 
I 1 .o000 
1 .ZOO0 

I I .4000 

1.360 
1.560 
1.760 
I . W O  
2.160 

2.361 
2.561 
2.762 
2.962 
3.162 

3.363 
3.563 
3.764 
3.964 
4.164 

4.365 
4.565 
4.766 
4.966 
5.166 

5.367 
5.567 
5.768 
5.968 
6.168 

6.369 
6.569 
6.770 
6.970 
7.170 

7.371 
7.571 
7.772 
7.972 
8.172 

8.373 
8.573 
8.774 
8.974 
9.174 

9.375 
9.575 
9.776 
9.976 

10.176 

10.376 
10.576 
10.776 
10.976 
11.176 

11.376 

0.3175 
0.3176 
0.3176 
0.3176 
0.3177 

0.3 177 
0.3178 
0.3178 
0.3178 
0.3 179 

0.3179 
0.3179 
0.3180 
0.3180 
0.3181 

0.3181 
0.3181 
0.3182 
0.3182 
0.3182 

0.3 183 
0.3183 

0.3 I 84 
0.3 I84 

0.3185 
0.3 1 85 
0.3 186 
0.3186 
0.3186 

0.3 187 
0.3187 
0.3 187 
0.3188 
0.3188 

0.3189 
0.3189 
0.3 1 89 
0.3190 
0.3 190 

0.3190 
0.3191 
0.3191 
0.3192 
0.3192 

0.3192 
0.3193 
0.3193 
0.3 1 94 
0.3194 

0.3194 
0.3195 
0.3195 
0.3195 
0.3196 

0 . 3 ~ 1 4  

- 

0.31 25 
D.3125 
3.3125 
Q.3 125 
0.31 25 

0.3124 
0.3124 
0.3 124 
0.3124 
0.3 124 

0.3124 
0.3123 
0.3123 
0.3123 
0.3123 

0.3123 
0.3123 
0.3123 
0.3122 
0.3122 

0.31 22 
0.3122 
0.3122 
0.31 22 
0.3 122 

0.3121 
0.3121 
0.3121 
0.3121 
0.3121 

0.3121 
0.3120 
0.3120 
0.3120 
0.3120 

0.3120 
0.3120 
0.3120 
0.31 19 
0.31 19 

0.3119 
0.31 19 
0.3119 
0.3119 
0.3119 

0.31 18 
0.3118 
0.31 I8 
0.3118 
0.3118 

0.3118 
0.3117 
0.31 17 
0.3117 
0.3117 

- 

0.3092 
0.3091 
0.3091 
0.3090 
0.3090 

0.3089 
0.3089 
0.3088 
0.3088 
0.3087 

0.3087 
0.3086 
0.3085 
0.3085 
0.3084 

0.3084 
0.3083 
0.3083 
0.3082 
0.3082 

0.3081 
0.3081 
0.3080 
0.3080 
0.3079 

0.3079 
0.3078 
0.3078 
0.3077 
0.3076 

0.3076 
0.3075 
0.3075 
0.3074 
0.3074 

0.3073 
0.3073 
0.3072 
0.3072 
0.3071 

0.3071 
0.3070 
0.3070 
0.5069 
0.3069 

0.3068 
0.3067 
0.3067 
0.3066 
0.3066 

0.306s 
0.3065 
0.3064 
0.3064 
0.3063 - 

1.3999 
1.5999 
1.7999 
1 . 9 m  
2.1999 

2.3999 
2.5999 
2.7999 
2.9999 
3.1999 

3.3999 
3.5999 
3.7999 
3.9999 
4.1999 

4.3999 
4.5999 
4.7999 
4.9999 
5.1999 

5.3999 
5.5999 
5.7999 
5.9999 
6.1999 

6.3999 
6.5999 
6.7999 
6.9999 
7.1999 

7.3999 
7.5999 
7.7999 
7.9999 
8.1999 

8.3999 
8.5999 
8.7999 
8.9999 
9.1999 

9.3999 
9.5999 
9.7999 
9.9999 
o. 1999 

,0.399î 
10.5999 
10.7999 
lO.999î 
11.1999 

I l  ,3999 
I l  .599q 
I l  ,7999 
I 1 .999P 
I 2.1 99I 

- 

1 .o49 
1.236 
1.427 
1 .a 
1314 

2.010 
2.m 
2.405 
1.6001 
2.799 

2.917 
3.19s 
3.394 
3.m 
3.792 

3.991 
4.191 

4.590 
4.7w 

4.989 
5.189 
5.388 
5.5811 
5.788 

5.987 
6.187 
6.386 
6.586 
6.786 

6.985 
7.183 
7.384 
7.584 
7.784 

7.983 
8.183 
8.381 
8.511 
8.781 

8.981 
9.181 

9.58C 
9.78C 

9.9M 
10.18C 
10.38C 
10.58c 
10.78C 

10.98C 
11.18C 
1 1.38C 
1 1.58C 
1 1.78( 

4.390 

9.ma 

- 

1 .O39230 
1.212436 
1.385641 
1.558846 
1.732051 

1.905256 
2.078461 
2.251666 
2.424871 
2.598076 

2.771 281 
2 944486 
3.1 17691 
3.290897 
3.464 102 

3.637307 
3.81051 2 
3.983717 
4.1 56922 
4.330127 

4.503332 
4.676537 
4.849742 
5.022947 
5.1 961 52 

5.369357 
5.542563 
5.715768 
5.888973 
6.062178 

6.235383 
6.408588 
6.581793 
6.754998 
6.wa203 

7.1 O1 408 
7.27461 3 
7.447818 
7.621024 
7.794229 

7.967434 
8. I40639 
8.313844 
8.487049 
8.660254 

8.833459 
9 .O06664 
9.179869 
9.353074 
9.526279 

9.699484 

10.04589 
v . 8 7 ~ 6 ~ 0  

io.2ivio 
10.39230 

0.9 14 
1.114 
1.314 
1.514 
1.714 

1.914 
2.1\4 
2.314 
2.513 
2.713 

2.9 13 
3.113 
3.3 13 
3.513 
3.713 

3.912 
4.112 
4.312 
4.512 
4.712 

4.912 
5.112 
5.312 
5.51 I 
5.71 1 

5.91 1 
6.1 1 1  
6.31 1 
6.51 1 
6.71 1 

6.91 1 
7.110 
7.310 
7.510 
7.710 

7.910 
8.1 10 
8.310 
8.509 
8.709 

8.909 
9.109 
9.309 
9.509 
9.709 

9.909 
10.108 
10.308 
10.508 
10.708 

10.901 
11.108 
1 1.308 
11.507 
1 1.707 

11.6000 I 11.576 
I 1 .ô000 i 11.776 
12.0000 1 11.976 
12.2000 12.176 

a. Measurement w i th  pins cannot be used to determine effective space 
width and tooth thickness. Measurement w i th  pins for actual space 
width and tooth thickness are in Tables 77 and 84. 

b. For REF minimum actual space width. and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
h. See Table 105, items 15 and 16. 
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26 30 DEG PRESSURE ANGLE 
3 D I A M E T E R  FlT,.6/12 SPLINE PITCH T A B L E  20-30 D E G  PRES 

intemal 
and 

Extomal 

No. d Pitch 
Twth Dia. Dia. 

URE ANGLE,  FLAT R O O T  MAI1 

S 
Min! EM. 
Cin 

SP- 
Width = 
0.2618 
Notn 
c l d  
T 

Max. 
Actwl  
circ. 
spou 
Width 

8.5 

Not- 
a l b  

'ri 

Dia. 
Maior 

- 
4.3 

DO 
l+r Di# 

Mai= 
Dia. 

:hada 
Mall. 

0.029 
Min. 

14.2 

Qols 

DFe 
km 
Dio. 

Dre 
Minu 
Dio. 
Wn. 

DFi 
F # m  
Dia. 

- 
5.2 

t 

Min. 
Aawl 

arc. 
Tooth 

hidinn 

- 
1 1  

Not- 
a & b  

- 
- 

- 
0.2575 
0.2575 
0.2574 
0.2574 
0.2574 

0.2573 
0.2573 
0.2572 
0.2572 
0.2571 

0.2571 
0.2570 
0.2570 
0.2569 
0.1569 

0.2569 
0.2568 
0.2568 
0.2567 
0.2567 

0.2566 
0.2566 
0.2565 
0.2565 
0.2565 

0.2564 
0.2564 
0.2563 
0.2563 
0.2562 

0.2562 
0.2561 
0.2561 
0.2560 
0.2560 

0.2560 
0.2559 
0.2559 
0.2558 
0.2558 

0.2557 
0.2557 
0.2556 
0.2556 
0.2556 

0.2555 
0.2555 
0.2554 
0.2554 
0.2553 

0.2553 
0.2552 
0.2552 
0.2551 
0.2551 - 

Minor 
Dia. 

- 
6.1 - 

h 8  

17.1 18.1 

Note h 

(i0+3C 
.O 

1.1667 
1.3334 
I 3000 
I .6667 
1 .o334 

2.oooo 
2.1667 
2.3334 
2.5000 
2.6667 

2.8334 
3.oooo 
3.1667 
3.3334 
3.5000 

3.6667 
3.8334 
4.oooo 
4.1667 
4.3334 

4.5000 
4.6667 
4.8334 
5.oooo 
5.1667 

5.3334 
5.5000 
5.6667 
5.8334 
6.oooO 

6.1667 
6.3334 
6.5000 
6.6667 
6.8334 

7.oooo 
7.1667 
7.3334 
7 . 5 m  
7.6667 

7.8334 
8.oooo 
8.1667 

8.5000 

8.6667 
8.8334 
9.oooo 
9.1667 
9.3334 

9.5004 
9.6667 
9.8334 
1o.oooo 
10.1667 

- 

a.3334 

+ 50 
-0 

O 
(3 + 201 

1.1666 
1.3332 
1 A999 
1.6666 
1.8332 

1.9999 
2.1666 
2.3332 
2.4999 
2.6666 

2.8332 
2.9999 
3.1666 
3.3332 
3.4999 

3 . a  
3.8332 
3.9999 
4.1666 
4.3332 

4.4999 
4.6666 
4.8332 
4.9999 
5.1666 

5.3332 
5.4999 
5.6666 
5.8332 
5.9999 

6.1666 
6.3332 
6.4999 
6.6666 
6.8332 

6.9999 
7.1666 
7.3332 
7.4999 
7.6666 

7.8332 
7.9999 
8.1666 
8.3332 
8.49w 

- 

a . u  
8.8332 
8.9999 
9.1666 
9.3332 

9.4999 
9.6666 
9.8332 
9.9999 
10.1666 

- 

Tdomnco in 
Ton Thourondtk - 

1.134 
1.300 
1.467 
1.634 
I .m 
1.967 
2.134 
2.301 
2.46ü 
2.635 

2.802 
2.969 
3. I36 
3.303 
3.470 

3.637 
3.804 
3.971 
4.138 
4.305 

4.472 
4.639 
4.806 
4.973 
5.140 

5.307 
5.474 
5.641 
5.808 
5.975 

6.142 
6.309 
6.476 
6.643 
6.8 I O 

6.977 
7.144 
7.31 1 
7.478 
7.645 

7.812 
7.979 
8.146 
8.313 
8.480 

8.647 
8.814 
8.081 
9.148 
9.315 

9.482 
9.649 
9.116 
9.983 

10.150 

__ 
6 
7 

9 
10 

1 1  
12 
I3 
14 
I5 

16 
17 
18 
I9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

a 

om1 
1 .œ1 
1.lU 
1 .u4 
1.116 

1 .a 
1.043 
2.- 
t i n  
2.m 

2.- 
2.111 
2.w 
3.000 
3.167 

3.334 
3.500 
3.667 
3.834 
4.000 

4.167 
4.334 
4.500 
4.667 
4.834 

5.000 
5.167 
5.334 
5.m 
5.667 

5.834 
6.000 
6.167 
6.334 
6.500 

6.667 
6.834 
7.000 
7.167 
7.334 

7.500 
7.667 
7.834 
8.000 
a. I 67 

8.334 
8.500 
8.667 

9.000 

9.167 
9.334 
9.Mo 
9.667 
9.834 

a.- 

- 

0.2646 
0.2646 
0.2647 
0.2647 
0.2647 

0.2648 
0.2648 
0.2649 
0.2649 
0.2649 

0.2650 
0.2650 
0.26% 
0.2651 
0.2651 

0.2651 
0.2652 
0.2652 
0.2652 
0.2653 

0.2653 
0.2653 
0.2654 
0.2654 
0.2654 

0.2655 
0.2655 
0.2656 
0.2656 
0.26% 

0.2657 
0.2657 
0.2657 
0.2658 
0.2658 

0.2658 
0.2659 
0.2659 
0.2659 
0.2660 

0.2660 
0.2660 
0.2661 
0.2661 
0.2661 

0.2662 
0.2662 
0.2663 
0.2663 
0.2663 

0.2664 
0.2664 
0.2664 
0.2665 
0.2665 

0.2603 
0.2603 
0.2603 
0.2603 
0.2603 

0.2603 
0.2603 
0.2603 
0.2603 
0.2603 

0.2602 
0.2602 
0.2602 
0.2602 
0.2602 

0.2602 
0.2602 
0.2602 
0.2602 
0.2602 

0.2601 
0.2601 
0.2601 
0.2601 
0.2601 

0.2601 
0.2601 
0.2601 
0.2601 
0.2601 

0.2600 
0.2600 
0.2600 
0.2600 
0.2600 

0.2600 
0.2600 
0.2600 
0.2600 
0.2600 

0.2599 
0.2599 
0.2599 
0.2599 
0.2599 

0.1599 
0.2599 
0.2599 
0.2599 
0.2599 

0.2598 
0.2598 
0.2598 
0.2598 
0.2598 

O.W# 
1 .om 
1 .sa 
131 I 

1.U! 
1 .m 
206 
2.1u 
2.m 
2.- 
tyd 

2.993 
3 . W  

3.32á 
3.491 
3.659 
3.823 
3.991 

4.15a 
4.324 
4.4w 
4.657 
4.8213 

4.919 
5.154 
5.321 
5.4u 
5.655 

5.821 
5.987 
6.154 
4.3M 
6.4M 

6.653 
6.819 
6.9U 
7.151 
7.31a 

7.484 
7.651 
7.817 
7.983 
8.1% 

8.3 I d  
8.481 
8.6449 
8.813 
8 . W  

9.148 
9.314 
9.4.a 
9.647 
9.813 

i.in 

zm 

- 

0.761 
0.928 
1 .o94 
1.261 
1 A27 

1 .m 
1.761 
I .927 
2.094 
2.260 

2.427 
2.593 
2.76û 
2.926 
3.093 

3.259 
3.426 
3.593 
3 . n 9  
3.926 

4.m 
4.259 
4.425 
1 .92  
4.758 

4.925 
5.091 
5.258 
5.425 
5.591 

5.758 
5.924 
6.091 
6.257 
6.424 

6.590 
6.757 
6.923 
7.090 
7.257 

7.423 
7.500 
7.756 
7.91) 
8.- 

8.256 
8.422 
8.W 
8.755 
8.922 

9.089 
9.255 
9.422 
9.588 
9.755 - 

1.000000 
1.166667 
1.333333 
1.500000 
1.666667 

1.833333 
2.000000 
2.166667 
2.333333 
2.50000(1 

2.666667 
2.833333 
3.oMKHK) 
3.16û667 
3.333333 

3.5000(10 
3.666667 
3.833333 
4.000000 
4.166667 

4.333333 
4.500000 
4.666667 
4.833333 
5.000000 

5.166667 
5.333333 
5.500000 
5.666667 
5.833333 

6.000000 
6.166667 
6.333333 
6.500000 
6.666667 

6.833333 
7.000000 
7.166667 
7.333333 
7.500000 

7.666667 
7.833333 
a.000000 
a. I 66667 
8.333133 

8.500000 
8.666667 
8.833333 
9.000000 
9.166667 

9.333333 
9.500000 
9.666667 
9.833333 
10.00000 

).ô660254 
1.010363 
I .  154701 
1.299038 
1 A43376 

1.587713 
1.731051 
1.876388 
2.020726 
2.165064 

2.309401 
2.453739 
2.598076 
2.742414 
2.8ô6751 

3.031019 
3.175426 
3.3 19764 
3.464102 
3.608439 

3 . 7 5 2 m  
3.897114 
4.04 1452 
4.1 85789 
4.3301 27 

4.474465 
4.618W2 
4.763140 
4.907477 
5.051815 

5.196152 
5.340490 
5.484128 
5.629165 
5.773503 

5.917840 
6.062178 
6.206515 
6.350853 
6.495190 

6.639528 
6.783866 
6.928203 
7.072541 
7.216878 

7.361 216 
7.505553 
7.64989 I 
7.794229 
7.938% 

8.082904 
8.227241 
8.371579 
8.515916 
8.660254 

e. Measurement with pins cannot be used to determine mffœtiw space 
width and tooth thieknoss. Measurement with pins for actual space 
width and tooth thickness are in Tables 77 end 84. 

b. For REF minimum actuel space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. SeeTable 105. 

d. For REF maximum effective 

e. Figires in bold type are modified vduer, 
h. See Table 105, items 15 Md 16. 

width, MCI R E F  minimum offa- 
tive tooth thickness, see Table 84. 

Srction 26. 
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30 DEG PRESSURE A N G L E  27 
TABLE 21-30 DEG PRE! )RE ANGLE,  F L A T  R O O T  MAJ D I A M E T E R  F I T ,  8/16 SPLINE PITCH 

Exicrnol 
(see Drawing Doto) 

Iniernol 
(we Drawing Dato: 

Internal 
and 

Extern 

D 
Pitch 
Dio. 

- 
S 

Circ. 
ipace 
'idth = 
1.1963 
Yoics 
r a d  

Mor. 
ictuol 
Circ. 
Space 

8.5 

Yoies 

i2 EH 

I, 

lidth 

- 

__ 
).I991 
).I991 
).1992 
).1992 
1. 1 992 

1.1 993 
1.1993 
1. 1 994 
1.1994 
1.1 994 

3.1 995 
3.1995 
3.1995 
1.1996 
I. 1996 

3.1 996 
0.1997 
0.1997 
o. 1997 
o. 1991 

D.199ó 
0.1999 
0.1999 
0.1999 
0.1999 

0.200c 
0.200c 
0.2001 
0.2001 
0.2001 

0.200; 
0.200; 
0.200; 
0.200: 
0.200: 

0.200: 
0.2001 
0.2004 
0.2001 
0.2001 

0.200: 
0.200: 
0.2001 
0.200t 
0.2001 

0.100: 
0.200: 
0.200i 
0.200i 
0.200i 

0.200' 
0.200 
0.200 
0.20 11 
0.201' - 

__ 

t 

Min 
Lctual 
Circ. 

Tooth 
iicknes- 

__ 
I I  

Notes 
o L b  

- 

__ 

- 
o. I920 
o. I920 
0.1919 
0.1419 
0.1919 

O.IV18 
0.1918 
0.1917 
0.1917 
0.1916 

0.1916 
0.1915 
0.1915 
0.1914 
0.1914 

0.1914 
0.1913 
0.1913 
0.1912 
0.1912 

0.191 1 
0.191 1 
o . i v i a  
o.ivia 
o.ivia 

o. 1 909 
0.1909 
0.1901 
0.19ot 
0.1907 

0.1907 
0.19Od 
0.19ot 
0.190: 
0.190: 

0.190: 
0.1901 
0.1901 
0.190: 
o. 190: 

0.190: 
o. 1 90: 
o. 1 90 
0.190 
o. 190 

o. 190t 
o. 1 va 
0.1899' 
o. 189' 
0.189i 

0.189 
o. 189 
o. 189 
o. 1 89 
o. 189 

- 

Dri 
Major 
Dio. 

- 

Lox Eff. 
Circ. 
Tooth 
iickness 

N 
No. of 
Tooth 

__ 
1 

Db 
lase 
Dio. 

DO 
ijor Dia 

Major 
Dia 

homfer 
Moi  
1.023 
Min 
).o14 

14 2 

DFe 
Form 
Dio. 

Dre 
Minor 
Dio. 
Min. 

DF i 
.orm 
Dia. 

Minor 
Dio. 

__ 
17.1 2 3.1 

-- 
4.3 5.2 6.1 IO 18.1 

lote e 
Notes 
o L d  __ 

- 
0.1948 
0.1948 
D.1948 
D. 1948 
o. 1948 

0.1948 
o. 1948 
o. 1948 
0.1948 
0.1948 

0.1947 
0.1947 
0.1947 
O. 1947 
o. 1947 

0.1947 
0.1947 
0.1947 
o. 1947 
O. 1947 

O. 1946 
0.1946 
0.1946 
0.1946 
O. 1946 

0.1946 
0.1946 
0.1946 
0.1946 
0.1946 

0.1945 
0.1945 
0.1945 
0.1945 
0.1945 

0.1945 
o. 1945 
o. 1945 
0.1945 
0.1945 

0.1944 
o. I 944 
o. 1944 
0.1944 
o. 1944 

O. 1944 
0.1944 
0.1944 
0.1944 
0.1944 

0.1943 
0.1943 
o. 1943 
0.1943 
0.1943 - 

iate h 
__ 

I 
3 + 20) 
- 
0.8749 
0.9999 
1.1249 
1.2499 
1.3749 

1.4999 
1.6249 
1.7499 
1.8749 
1 .99?9 

2.1249 
2.2499 
2.3749 
2.4999 
2.6249 

2.7499 
2.0749 
2.9999 
3.1249 
3.2499 

3.3749 
3.4999 
3.6249 
3.7449 
3.8749 

3.9999 
4.1249 
4.2499 
4.3749 
4.4999 

4.6249 
4.7499 
4.8749 
4.9999 
5.1249 

5.2499 
5.3749 
5.4999 
5.6219 
5,7499 

5.8749 
5.9991 
6.1241 
6.2499 
6.374s 

6.4995 
6.6245 
6.7495 
6.6745 
6.9995 

7.124í 
7.2495 
7.3745 
7.4995 
7.624t 

lote e 
__ 
1 0 f 3 D  

.O 

0.8750 
1 .o000 
1.1250 
1.2500 
1.3750 

1 so00 
1.6250 
1.7500 
1.8750 
2.0000 

2.1250 
2.2500 
2.3750 
2.5000 
2.6250 

2.7500 
2.8750 
3.0000 
3.1250 
3.2500 

3.3750 
3.5000 
3.6250 
3.7500 
3.8750 

4.0000 
4.1250 
4.2500 
4.3750 
4.5000 

4.6250 
4.7500 
4.8750 
5 . m o  
5.1250 

5.2500 
5.3750 
5.5000 
5.6250 
5.7500 

5.8750 
6.0000 
6.1 250 
6.2500 
6.3750 

6.5000 
6.6250 
6.7500 
6.8750 
7.0000 

- 

7. i 250 
7.25M 
7.3750 
7.5000 
7.6250 - 

+ 50 
-0 

0.664 
0.m 
O. w6 
1.016 
1.138 

1 .Mo 
1.383 
1 .so6 
1 .O29 
1.753 

1.877 
2.001 
2.125 
2.250 
2.375 

2.500 
2.625 
2.750 
2.875 
3.000 

3.125 
3.250 
3.375 
3.500 
3.625 

3.750 
3.875 
4.000 
4. I25 
4.250 

4.375 
4.500 
4.625 
4.750 

___ 

4.175 

5.000 
5.125 
5.250 
5.375 
5.500 

5.625 
5.750 
5.875 
6.000 
6.125 

6.250 
6.375 
6.500 
6.625 
6.750 

6.875 
7.000 
7.125 
7.250 
7.375 - 

Toleronre in 
Ten Thousandths - 

0.850 
0.975 
1.100 
1.225 
I .350 

1 A75 
1 A00 
1.725 
1 .a50 
1.975 

2.1 O0 
2.226 
2.351 
2.476 
2.601 

2.727 
2.852 
2.977 
3.102 
3.228 

3.353 
3.478 
3.603 
3.729 
3.854 

3.979 
4.104 
4.230 
4.355 
4.480 

4.60s 
4.731 
4.856 
4.981 
5.106 

5.232 
5.357 
5.462 
5.607 
5.733 

5.858 
5.983 

6.234 
6.359 

6.484 
6.609 
6.733 
6 . W  
6.983 

7.1 1 C  
7.231 
7.361 
7.481 
7.61 I 

6.ioa 

- 

__ 
0.659 
0.m 
Q.8W 
1.01 I 
1.133 

I.2SS 
1.378 
1.501 
1.624 
1.748 

1.872 
1.990 
2.120 
2.245 
2.370 

2.494 
2.619 
2.744 
2.869 
2.993 

3.118 
3.243 
3.368 
3.492 
3.617 

3.742 
3.867 
3.991 
4.116 
4.241 

4.366 
4.490 
4.615 
4.740 
4.865 

4.989 
5.1 1 4  
5.239 
5.364 
5.488 

5.612 
5.731 
5.862 
5.987 
6.11: 

6.23; 
6.36: 
6.484 
6.61 1 
6.73( 

6.86 
6.98: 
7.111 
7.23: 
7.36í 

.- 
0.568 
0.692 
0.817 
0.942 
1 .O67 

1.192 
1.317 
1 . U 2  
1.567 
1.69 1 

1.816 
1.941 
2.066 
2.191 
2.316 

2.441 
2.566 
2.690 
2.815 
2.940 

3.065 
3.190 
3.315 
3.440 
3.565 

3.689 
3.814 
3.939 
4.064 
4.189 

4.314 
4.439 
4.564 
4.669 
4.813 

4.938 
5.063 
5.188 
5.313 
5.438 

5.563 
5.686 
5.812 
5.937 
6.062 

6.187 
6.312 
6.437 
6.562 
6.687 

6.81 1 
6.936 
7.061 
7.186 
7.31 I 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
JO 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44  
45 

46 
47 
48 
49 
50 

51 
5 2  
53 
54 
55 

56 
57 
58 
59 
60 - 

~ 

).7500000 
).8750000 
1 .oooooo 
1.125000 
1.250000 

1.375000 
1.500000 
I .625000 
1.750000 
1 .ô75000 

2.000000 
2.125000 
2.250000 
2.375000 
2.550000 

2.625000 
2.750000 
2.875000 
3.000000 
3.1 25000 

3.250000 
3.375000 
3.500000 
3.625000 
3.7 50000 

3.875000 
4.000000 
4.1 25000 
4.250000 
4.375000 

4. JO0000 
4.625000 
4.750000 
4.875000 
5.000000 

5.12 JO00 
5.250000 
5.375000 
5.5oO000 
5.625000 

5.750000 
5.875000 
6.00oooO 
6. I25000 
6.250000 

6.375000 
6.500000 
6.625000 
6.750000 
6.875000 

7.oooooa 
7. i zoos 

7. sooooa 

7.25000(1 
7.3750OC 

.6495191 

.7577722 

.ô660254 

.9742786 
1.012532 

I .  190783 
1.299031 
1.40729 1 
1.515544 
1.623791 

1.732051 
1 ,840504 
1.948557 
2.05681 C 
2.165064 

2.27331'1 
2.381 57C 
2.489822 
2.59807t 
2.706325 

2.814582 
2.921831 
3.031085 
3.1 3934: 
3.24759: 

3.355644 
3.46410: 
3,57235: 
3.680601 
3.78886 

3.897111 
4.00536: 
4.11362 
4.22187. 
4.3301 2: 

4.43838i 
4.54663, 
4.65488: 
4.76314i 
4.67139 

4.97964 
5.08789 
5.19615 
5.30440 
5.41265 

5.52091 
5.629 16 
5.7374 I 
5.84567 
5.95392 

6.06217 
6.17043 
6.27068 
6.30693 
6.495 1 9 - 

a. Measurement with pins cannot be used to determine e i t c t i v e  spsw 
width and tooth thkknœs. Measurement with pins for actual space 

width and tooth thickness are in Tables 77 and 84. 
b. For R E F  minimum actual space width, and R E F  maximum actual 

tooth thickness, see Table 64. 
c. SeeTable 105. 

d. For REF maximum effective space width, and R E F  minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
h.  See Table 105, items 15 and 16. 
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0.1556 
0.1556 
0.1556 
0.1556 

0.1556 
0.1556 
0.1556 
0.1556 
0.1556 

0.1556 

0.1528 
0.1528 
0.1527 
0.1527 

0.1527 
0.1526 
0.1526 
0.1526 
0.1525 

0.1525 

0.1555 

0.1555 
0.1555 
0.1555 
0.1555 
0.1555 

0.1555 
0.1555 
0.1555 
0.1555 
0.1555 

0.1554 
0.1554 
0.1554 
0.1554 
0.1554 

0.1554 
0.1554 
0.1554 
0.1554 
0.1554 

0.1554 
0.1554 
0.1554 
0.1554 
0.1554 

0.1553 
0.1553 
0.1553 
0.1553 
0.1553 

0.1553 
0.1553 
0.1553 
0.1553 
0.1553 

' 0.1524 

0.1523 
0.1523 
0.1522 
0.1522 
0.1522 

0.1521 
0.1521 
0.1521 
0.1520 
0.1520 

0.1520 
0.1519 
0.1519 
0.I51V 
0.15in 

0.1518 
0.1518 
0.1517 
0.1517 
0.1517 

0.1516 
0.1516 
0.1516 
0.1515 
0.1515 

0.1515 
0.1514 
0.1514 
0.1514 
0.1513 

0.1513 
0.1513 
0.1512 
0.1512 
0.I512 

30 DEG PRESSURE ANGLE 
TABLE 22-30 DEG PRESSURE ANGLE,  F L A T  ROOT MAJOR D I A M E T E R  F IT ,  10120 SPLINE PITCH 

28 

lntunal Extemol 
(see Drawing Data) 

Internal 
(sw Drawing Data) and 

Exnma 

D 

Pitch 
Dio. 

I - 
S 

*nv ~f 
Circ. 

s p c .  
Niàth = 
0.1571 
Noies 
C a r l  

Mar. 
Actual 

Circ. 
Space 

8.5 

Noter 
a L b  

T 

Width 

~ 

- 

- 

N 

No. of 
Tooth 

- 

DF i 
Form 
Dia. 

- 
5.2 - 

- 

Di 
Minor 
Dio. 

- 
6.1 

t 

km Hf. Min. 

Tooth Circ. 
hickness loath 

Circ. Actual 

tv . hicknes 

DO 
iior Dia 

Moior 
Dia. 

:homfci 
Mar. 

0.020 
Min. 
0.011 

14.2 

DFe 
Form 
Dia. 

Dre 
Minar 
Dia. 
Min. 

Dri 
Maiw 
Dia. 

4.3 

Db 
l a u  
Dia. 

3.1 

- 
17.1 

Note e 

__- 
1 2 18.1 

Yate e Vote h 

+ 50 
-0 

O 
[3+2D) 

0.6999 
0.7999 
0.8999 
0.9999 
1 .o999 

1.1999 
1.2999 
1.3999 
1 A999 
1.5999 

1.6999 
1.7999 
1 .a999 
1 .9999 
2.0999 

2.1999 
2.29W 
1.3999 
2.4999 
2.5999 

2.6999 
2.7999 
2.8999 
2.9999 
3.0999 

3.1999 
3.2999 
3.3999 
3.4999 
3.5999 

3.6999 
3.79w 
3.8999 
3.9999 
4.0999 

4.1999 
4.2999 
4.3999 
4.4999 
4.5999 

4.6999 
4.7999 
4.8999 
4.9999 
5.0999 

5.1999 
5.2999 
5.3999 
5.4999 
5.5999 

5.6999 
5.7999 
5.8999 
5.9999 
6.0999 

- 

- 

( l o f 3 0  
-0 

0.7000 
0.8000 
0.9000 
I .o000 
1.1000 

1 .zoo0 
1.3000 
1.4000 
1.5000 
1.6000 

1.7000 
1.8OOO 
I .voo0 
2.0000 
2.1000 

2.1000 
2.3000 
2.4000 
2.5000 
2.6000 

2.7000 
1.8000 
2.9000 
3.0000 
3.1000 

3.2000 
3.3000 
3.4000 
3.5000 
3.6000 

3.7000 
3.8000 
3.9000 
4.0000 
4.1000 

4.2000 
4.3000 
4.4000 
4.5000 
4.6000 

4.7000 
4.8000 
4.9000 
5.0000 
5.1000 

5.2000 
5.3000 
5.4000 
5.5000 
5.6000 

5.7000 
5.8000 
5.9000 
6.0000 
6.1000 

Idwanem in 
Ten lhouwnâthr 

- 
0.680 
0.780 
0.880 
0.980 
1 .o80 

1.180 
1.280 
1.380 
1.480 
1.580 

1 A80 
1.780 
1 A80 
1 . V I O  
2.080 

2.181 
2.281 
2.381 
2.481 
2.581 

2.682 
2.782 
2.882 
2.982 
3.082 

3.183 
3.283 
3.383 
3.483 
3.583 

3.684 
3.784 
3.884 
3.984 
4.084 

4.185 
4.285 
4.385 
4.485 
4.585 

4.686 
4.786 
4.886 
4.986 
5.086 

5.187 
5.287 
5.387 
5.487 
5.587 

5.688 
5.788 
5.888 
5.988 
6.088 

- 
6 
7 
8 
9 

10 

I I  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

1.5 1961 52 
1.6062178 
i.6928203 
i.7794229 
1.8660251 

i.9526279 
1 .O39230 
1.125833 
1.21 2436 
1.299038 

1.385641 
1.472243 
1.558846 
1.645448 
1.732051 

1.818653 
1 ,905256 
1.99 I858 
2.078461 
2.165064 

2.251666 
2.338269 
2.424871 
2.5 1 1474 
2.598076 

2.684679 
2.77 1 18 1 
2.857884 
2.944486 
3.031089 

3.117691 
3.204294 
3.290897 
3.377499 
3.464102 

3.550704 
3.637307 
3.723909 
3.81051 2 
3.8971 14 

3.98371 7 
4.0703 1 9 
4.1 56922 
4.243524 
4.330127 

4.416730 
4.503332 
4.589935 
1.676537 
4.763 140 

4.849742 
4.936345 
5.022947 
5.109550 
5.196152 

0334 
0.622 
0.717 
0.814 
0.91 1 

1 .o01 
1.101 
1 .m 
1.304 
1.- 

1 .lo2 
1.601 
1.700 
1.800 
1.900 

2.000 
2.100 
2.200 
2.300 
2.400 

2.500 
2.600 
2.700 
2.800 
2.900 

3.000 
3.100 
3.200 
3.300 
3.400 

3.500 
3.601 
3.700 
3.800 
3.900 

4.000 
4.100 
4.200 
4.300 
4.400 

4.500 
4.600 
4.700 
4.800 
4.900 

5.000 
5.100 
5.200 
5.300 
5.400 

5.500 
5.600 
5.700 
5.800 
5.900 

o. 1598 
0.1598 
o. I598 
o. 1598 
o. 1599 

o. 1599 
O. 1599 
O. 1600 
0.1600 
0.1600 

0.1600 
0.1601 
0.1601 
0.1601 
0.1601 

0.1602 
0.1602 
O. 1602 
o. 1602 
O. 1603 

O. 1603 
0.1603 
0.1604 
O. 1604 
0.1601 

0.1604 
O. 1605 
0.1605 
O. 1605 
O. 1605 

O. 1606 
O. 1606 
O. 1606 
O. 1607 
O. 1607 

O. 1607 
O. 1607 
o. 1608 
0.1608 
o. 1608 

o. 1608 
0.1609 
O. 1609 
o. 1609 
0.1609 

0.1610 
0.1610 
0.1610 
0.1611 
0.1611 

0.161 1 
0.1611 
0.1612 
0.1612 
0.1612 

- 

0.1557 
O. I557 
0.1556 
0.1556 
0.1556 

O. 1530 
O. 1530 
0.1529 
0.1529 
O. 1529 

0329 

0.712 
0.101 
0.906 

1 .o01 
1.102 
1.200 
1.299 
I .sw 
I .497 
I.* 
1.696 
1.796 
1 .ô96 

1 .995 
2.095 
2.195 
2.295 
2.395 

2.494 
2.594 
2.694 
2.794 
2.894 

2.993 
3.093 
3.193 
3.293 
3.393 

3.492 
3.592 
3.692 
3.792 
3.892 

3.991 
4.091 
4.191 
4.291 
4.391 

4.490 
4.590 
4.690 
4.790 
4.890 

4.989 
5.089 
5.189 
5.289 
5.389 

5.488 
5.588 
5.688 
5.788 
5.888 

0.617 

- 

0.452 
0.552 
0.652 

0.851 

0.951 
1 .O51 
1.151 
1.251 
1.351 

1.451 
1.551 
1.651 
1.751 
1 3 5 0  

1.950 
2.050 
2.150 
2.250 
2.350 

2.450 
2.550 
2.650 
2.750 
2.850 

2.949 
3.049 
3.149 
3.249 
3.349 

3.449 
3.549 
3.649 
3.749 
3.849 

3.949 
4.048 
4.148 
4.248 
4.348 

4.448 
4.548 
4.648 
4.748 
4.846 

4.948 
5.047 
5.147 
5.247 
5.347 

5.447 
5.547 
5.647 
5.747 
5.847 

0.751 

- 

0.6W0000 
0.7000000 
0.8oo0(300 
0.9000000 

1 .000000 

1.1oO000 
1.200000 
I .300000 
1.400000 
1.500000 

1.600000 
1.700000 
1.800000 
1 .voo000 
2.ooooO0 

2.100000 
2.200000 
2.300000 
2.400000 
2,500000 

2.600000 
2.700000 
2.800000 
2.900000 
3.000000 

3.1 O0000 
3.200000 
3.300000 
3.400000 
3.500000 

3.600000 
3.700000 
3.800000 
3.900000 
4.000000 

4.100000 
4.200000 
4.300000 
4.400000 
4.500000 

4.600000 
4.700000 
4.100000 
4.900000 
5.000000 

5.100000 
5.200000 
5.300000 
5.400000 
5.500000 

5.600000 
5.700000 
5.800000 
5.900000 
6.000000 

O. 1555 O. 1525 
0.1555 0.1524 
0.1555 0.1524 

a. Measurement with pins cannot be used to determineeffactiwsp.co 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 77 and 84. 

b. For R E F  minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For R E F  maximum effective space width, and R E F  minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
h. See Table 105, items 15 and 16. 
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I 

Circ. 
Space 
Yidth = 
0.1m 
Notei  
c a d  

M a x .  
Actual 
Circ. 

Space 
width 

8.5 

Notes 
a L b  

Is 

0.1336 
O. 1336 
0.1336 
O. 1336 
O. 1337 

l. 1337 
I. 1337 

I. 1338 
1.1338 

1.1531 
I. 1339 
1.1339 
I. 1339 
1.1339 

1.1340 
1. 1340 
1.1340 
1.1340 
1.1341 

).1341 
).1341 
1.1342 
1.1342 
1.1342 

3.1342 
1.1343 
3.1343 
3.1343 
1.1345 

D.1344 
0.1344 
0.1 344 
0.1345 
0.1345 

D.1345 
0.1345 
o. 1346 
o. 1344 
0.1346 

O. 1346 
0.1 347 
0.1347 
o. 1347 
0.1347 

0.1348 
0.1 348 
0.1348 
o. I349 
0.1349 

o. 1349 
0.1349 

1.133a 

0.1350 
0.1350 
0.13sa - 

6.1 

ate 

+ 50 
-0 

__ 

- 

0.- 
0.520 
0.598 
Aó78 
0.759 

0.841 
0.922 
1 .a 
1 .#7 
1.169 

I.2St 

1.417 
1.500 
1.584 

1.667 
1.750 
1.834 
1.917 
2.000 

2.084 
2.167 
2.250 
2.334 
2.417 

2.500 
2.584 
2.667 
2.750 
2.834 

2.917 
3.000 
3.084 
3.167 
3.250 

3.334 
3.417 
3.500 
3.584 
3.667 

3.750 
3.834 
3.917 
4.000 
4.084 

4.167 
4.250 
4.334 
4.417 
4.500 

4.584 
4.667 
4.750 
4.834 
4.917 

i 3 4  

- 

10 

Notes 
m a d  

- 

I ' Min. 
hCtUOl 
Circ. 
lwth 
icknnr 

1 1  
- 
Note8 
$ 

- 
1.1268 
1. 1268 
1.1267 
1.1267 
1. 1267 

1.1266 
I. 1266 
1.1266 
5.1265 
3.1265 

3.1245 
D. 1264 
D. 1264 
O. 1264 
0.1263 

0.1243 
O. 1 263 
0.1 262 
0.1 262 
0.1 262 

0.1261 
0.1261 
0.1 260 
o. 1260 
o. 1260 
O. 1259 
0.1259 
O. 1259 
0.1258 
0.1258 

0.1258 
0.1257 
0.1257 
0.1257 
0.1256 

0.1256 
0.1256 
0.1253 
0.1255 
0.1255 

O. 1254 
0.1254 
0.1254 
0.1 253 
0.1253 

0.1 253 
0.125: 
0.125: 
0.125: 
0.1251 

0.125' 
0.125 
0.1 25( 
0.1254 
0.1251 - 

2.3332 
2.4166 
2.4999 
2.5832 

2.162 
2.245 
2.321 
2.411 

2.9166 2.744 

30 DEG PRESSURE ANGLE 
T A B L E  23-30 DEG PRESSURE ANGLE, F L A T  R O O T  MAJOR D I A M E T E R  FIT, 12/24 SPLINE PITCH 

29 

Internal 
and 

External 

Internal 
(IW Drawing Data) 

External 
(see Drawing Data) 

T-- 
~ 

DFe 
form 
Dia. 

__ 
17.1 

Note e 

~ 

- 

__ 
0.443 
0.515 
0.593 
0.673 
0.754 

0.836 
0.917 
I .o00 
1 .o12 
1.164 

1.247 
1.329 
1.412 
1.496 
1.579 

1.662 
1.746 
1.829 
1.912 
1.995 

N 

No. of 
Teeth 

D 
Pitch 
Dio. 

Db 
B O U  
Dia. 

Dri 
h i o r  
Dia. 

'Fi 
arm 
Dia. 

Dre 
Minor 
Dio. 
Min. 

18.1 
___ 

0.374 
0.451 
0.541 
0.624 
0.707 

0.790 
0.874 
0.957 
1 .O40 
1.123 

1.207 
1.290 
1.373 
1.456 
1.540 

1.623 
1.706 
1.789 
1.873 
1.956 

2.039 
2.122 
2.206 
2.289 
2.372 

jor Dio 

najor 
DIO. 
iamfcr 
Max. 
1.017 
Min. 

14.2 
__ 
lote h 
__ 

3 +2D) 

Ylinor 
Dio. 

ox EH. 
Circ. 
lwth 
i t k i m i  

3.1 4.3 
- 

5.1 - 
- 

10+3D 

.O 
Toletunce in 
Ten Thouwndths - 
6 
7 
8 
9 
10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52  
53 
54 
55 

54 
57 
58 
59 
60 

1.5000000 
1.5033333 
3.6666667 
3 . 7 5 m  
3.8 3 3 3 3 3 3 

3.9 166667 
1 .ooO000 
1 .O83333 
1.166467 
1.250000 

1.333333 
1.4 16467 
1 .500000 
1 .sa3333 
1.666667 

1.75oooo 
1 .E33333 
1 .9 16667 
2.oooo00 
2.083333 

2.166667 
2.250000 
2.333333 
2.416667 
2.500000 

2.583333 
2.664667 
2.750000 
2.833333 
2.916667 

3.000000 
3.083333 
3.166667 
3.25oooO 
3.333333 

3.4 16667 
3.50oooO 
3.583333 
3.666667 
3.75oooO 

3.833333 
3 .9 1 4447 
4.000000 
4.083333 
4.1 66647 

4.250000 
4.333333 
4.416667 
4.500000 
4.513333 

4.666667 
4.75oooo 
4.833333 
4.9 16667 
5.000000 

43301 27 
5051814 
5773502 
6495191 
7216878 

7938566 
8640254 
9381941 
I .O10363 
I .O82532 

I .  154701 
1.226869 
I .299038 
1.371 207 
I A43376 

1.515544 
1.587711 
1.659881 
1.732051 
1 .ô04220 

1 .ô76383 
1.948557 
2.020726 
2.092893 
2.165064 

2.23723; 
2.309401 
2.38157( 
2.45313 
2.525W1 

2.59807í 
2.47021: 
2.7424 1, 
2.81458: 
2.88675 

2.95892( 
3.03108' 
3.103251 
3,175421 
3.14759 

3.31976, 
3.39193, 
3.46410 
3.53427i 
3.60843' 

3.68040 
3.75 277 
3.82494 
3.8971 1 
3.94928 

4.04 145 
4.11342 
4.18578 
4.25795 
4.33012 - 

1.5834 
b.6667 
1.7500 
1.8334 
1.9 167 

I .o000 
I .O834 
1.1667 
1.2500 
1.3334 

1.4147 
1 .SOO0 
1,5834 
1 A647 
1.7500 

1.8334 
1.9167 
2.oooo 
2.0834 
2.1667 

2.2500 
2.3334 
2.4147 
2.5000 
2.5834 

2.6467 
2.7500 
2.1334 
2.9167 
3.0000 

3.0834 
3.1667 
3.25Oa 
3.3334 
3.4167 

3.5006 
3.5834 
3.6467 
3.75oc 
3.8334 

3.9161 
4.000( 
4.0834 
4.1661 
4.250( 

4.3331 
4.4161 
4.500( 
4.5834 
4.666; 

4.750( 
4.833, 
4.916; 
S.oOo( 
5.083, - 

0.567 
D.650 
0.734 
0.117 
0.900 

0.984 
1 .O67 
1.150 
1.234 
1.317 

1.400 
1 A84 
1.567 
1.450 
1 . I34  

1.817 
1.900 
1.984 
2.067 
2.151 

2.234 
2.318 
2.401 
2.485 
2.561 

2.652 
2.735 
2.819 
2.901 
2.986 

3.061 
3.153 
3.234 
3.32( 
3.401 

3.481 
3.57c 
3.451 
3.73; 
3.82' 

3.90d 
3.981 
4.07' 
4. I51 
4.231 

4.32: 
4.40. 
4.48' 
4.57 
4.651 

4.73' 
4.82 
4.90 
4.99 
5.07 - 

1.1295 
1.1295 
1.1294 
1.1294 
1.1294 

1.1294 
1.1294 
1.1294 
). I294 
1. 1294 

1.1294 
1.1294 
1.1294 
1.1294 
1.1294 

3.1294 
3.1293 
3.1293 
3.1293 
D. 1193 

D.1293 
D. I293 
0.1293 
0.1 293 
O. 1 293 

0.1293 
0.1293 
0.1293 
O. 1293 
0.1293 

0.1 292 
0.1292 
0.1292 
0.1292 
0.1292 

0.1292 
0.1292 
0.1292 
0.1292 
o. 1292 
o. 1292 
o. 1292 
o. 1292 
o. 1292 
o. I292 
0.1291 
0.1291 
0.1291 
0.1291 
0.1291 

0.1291 
0.1291 
0.1291 
0.1291 
0.1291 - 

D.5832 
0.6666 
0.7499 
0.8332 
D.9 166 

0.9999 
1 .O832 
1.1644 
1.2499 
1.3332 

1.4166 
1.4999 
1 .SE32 
1 A666 
1.7499 

1.8332 
1.9166 
1 .9999 
2.0832 
2.1666 

2.455 
2.539 
2.622 
2.705 
2.788 

2.871 
2.955 
3.038 
3.121 
3.204 

3.288 
3.371 
3.454 
3.537 
3.621 

3.704 
3.787 
3.870 
3.954 
4.037 

4.120 
4.203 
4.217 
4.370 
4.453 

4.536 
4.620 
4.703 
4.786 
4.869 

2.9999 

3.0132 
3.1666 
3.2499 
3.3332 
3.4 166 

3.4999 
3.5832 
3.6666 
3.7499 
3.8332 

3.9166 
3.9999 
4.0132 
4.1666 
4.2499 

4.3332 
4.4166 
4.4999 
4.5832 
4.6666 

4.7499 
4.8331 
4.9166 
4.999q 
5.083i - 

2.827 

2.910 
2.993 
3.077 
3.160 
3.243 

3.326 
3.409 
3.492 
3.576 
3.659 

3.742 
3.825 
3.908 
3.991 
4.075 

4.151 
4.241 
4.324 
4.407 
4.49a 

4.574 
4.651 
4.7a 
4.823 
4.90t - 

a. Measurement with pins cannot be used to determineaffactivr S p a t .  
width and tooth thicknru. Measurement with pins for actual space 
width and tooth thickness are in T a u e s  77 and 84. 

b. For R E F  minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d .  For R E F  maximum effective space width, and R E F  minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
h. See Table 105, items 15 and 16. 

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



30 30 DEG PRESSURE ANGLE 
T A B L E  24-30 D E G  PRESSURE A N G L E ,  F L A T  R O O T  MAJOR D I A M E T E R  F IT ,  16/32 SPLINE PITCH 

Internal 
(see Drawing Data) 

External 
(roe Drawing Data) 

Intmrnal 
and 

External - 

Di 
Minar 
Dia. 

- 
6. I 

Note t 
- 

- 
S 

Minv EU 
Circ. 

Space 
width = 
0.0982 
Noter 
c a d  

Max. 
Actual 
Circ. 

Space 
Width 

8.5 

Notes 
a L b  

T 

- 
- 

- 

DFi 
Form 
Dia. 

- 
5.2 

D 
Pitch 
Dia. 

Db 
Base 
Dia. 

N 
No. 01 
Teeth 

- 
1 

Do 
hapior Di 

Maior 
Dia. 

Chomfe 
Max .  

0.014 
Min. 

0.- 

14.2 

DFf! 
Faim 
Dia. 

Dre 
Minor 
Dia. 
Min. 

I V  
Max Eff 

circ. 
Tooth 

rhickm 

t 

Min. 
Actual 

Circ. 
Tooth 

hicùnei 

- 
11 

Noter 
a 6 b  

- 
- 

Dri 
Mojar 
Dia. 

4.3 

I 

17.1 18.1 10 

Notes 
a L d  Note t Note e 

I l O f 3 D  
-0 

+ 50 
.O 

-0 
- (3  +2D 

0.437A 
0.4991 
0.5624 
0.6241 
0.687A 

0.7495 
0.8I2A 
0.8745 
0.9371 
0.9991 

1.062A 
1.1245 
1.187A 
1.2495 
1.3124 

1.3745 
I A374 
I .4995 
1.5624 
1 A245 

1.637A 
1.7495 
1.8124 
1 A741 
1 .9374 

1.9999 
2.0624 
2.1241 
2.1874 
2.2499 

2.3124 
2.3749 
2.4374 
2.4999 
2.5624 

2.6249 
2.6874 
2.7499 
2.8124 
2.8749 

2.9374 
2.9999 
3.0624 
3. I249 
3. I874 

3.2499 
3.3124 
3.3749 
3.4374 
3.4999 

3.5624 
3.6249 
3.6874 
3.7499 
3.8124 

- 

7 

Tolerance in 
Ten Thousandths 

6 
7 
8 
9 

10 

I I  
12 
I3  
14 
15 

16 
17 
18 
I 9  
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32  
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
4 9  
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

0.3750000 
0.4375000 
0.5000000 
0.5625000 
0.6250000 

0.6875000 
0.7500000 
0.8125000 
0.3750000 
0.9375000 

1 .oooooo 
1 .O62500 
1.125000 
1.187500 
1.250000 

1.3 12500 
1.375000 
1.437500 
1 ,500000 
1.562500 

1.625000 
1.637500 
1.750000 
1 .ô1 2500 
I .O75000 

1.937500 
2.000000 
2.062500 
2.  I25000 
2.187500 

2.250000 
2.3 12500 
2.375000 
2.437500 
2,500000 

2.562500 
2.625000 
2.687500 
2.750000 
2.81 2500 

2.875000 
1.937500 
3.006000 
3.062500 
J. 125000 

3.187500 
3.250000 
3.312500 
3.375000 
3.437500 

3.500000 
1.562509 
3.625000 
3.687500 
3.750000 

.324759~ 

.378386 

.433012: 
A371 39: 
.54 1265' 

.595392. 

.649519 

.703645i 

.757772: 

. I l  1398i 

.866025~ 

.920152l 

.î74273i 
1.02840. 
1 .08253: 

1.136651 
1 .19078! 
1.24491: 
I .299031 
1.35316. 

1.40729 
1.46 1 4 1 I 
1.51554~ 
1.56967' 
1.623791 

1.67791, 
1.73205' 

1.84030d 
1.89443' 

1.94855; 
2.00263r 
2.05681t 
2.1  1093; 
2.165064 

2.2191 9( 
2.27331 i 
2.327443 
2.381 57C 
2.43569t 

2.489322 
1.54395( 
2.59807d 
2.652202 
2.706325 

2.76045t 
2.814582 
2.868701 
2.92283t 
2.97696; 

i .7a6 I 7; 

1.031085 
L08521: 
j. 13934: 
j. 193465 
1.24759! - 

0.4375 
0.5000 
0.5625 
0.6250 
0.6875 

0.7500 
0.81 25 
0.8750 
0.9375 
1 .o000 

1.0625 
1.1250 
1.1875 
1.2500 
1.3125 

1.3750 
1.4375 
1.5000 
1.5625 
1 A250 

1 A075 
1.7500 
1.8125 
1.3750 
1.9375 

2.0000 
2.0625 
2.1250 
2.1375 
2.2500 

2.3125 
2.3750 
2.4375 
2.5000 
2.5625 

2.6250 
2.6875 
2.7500 
2.81 25 
2.8750 

2.9375 
3.0000 
3.0625 
3.1 250 
3. I875 

3.2500 
3.3125 
3.3750 
3.4375 
3.5000 

3.5625 
3.6250 
3.6375 
3.7500 
3.3125 - 

0.425 
0.483 
0.550 
0.613 
0.675 

0.738 
0.800 
0.863 
0.925 
0.988 

1 .O50 
1.113 
1.175 
1.238 
1 ,300 

1.363 
1.425 
1.488 
1.550 
1.613 

1.675 
I .738 
1 .eo0 
1.863 
1.925 

1.988 
2.050 
2.1 I3 
2.176 
2.238 

2.30 1 
2.364 
2.426 
2.439 
2,551 

2.614 
2.677 
2.739 
2.302 
2.865 

2.927 
2.990 
3.052 
3.115 
3.178 

3.240 
3.303 
3.366 
3.428 
3.491 

3.553 
3.616 
3.679 
3.741 
3.304 - 

0.339 
0.393 
0.449 
0.- 
o.sm 
0.6351 
0.692 

0.01s 
0.817 

0.939 
1 .o01 
1 .ob3 
1.125 
1.188 

1.250 
1.313 
1.375 
1 A38 
1.500 

1.563 
1.625 
1.688 
1.750 
1 .ô1 3 

1 .a75 
1.938 
2.000 
2.063 
2.125 

2.188 
2.250 
2.313 
2.375 
2.438 

2.500 
2.563 
2.615 
2.688 
2.750 

2.813 
2.875 
2.038 
3.000 
3.063 

3.125 
3.188 
3.250 
3.313 
3.375 

3.438 
3.500 
3.563 
3.625 
3.688 

0.7s 

- 

0.1007 
O. 1007 
o. 1 O08 
o. 1 O08 
0.1008 

0.1008 
0.1008 
o. 1008 
o. 1 009 
o. 1009 

o. 1009 
0.1ow 
0.1009 
0.1010 
0.1010 

0.1010 
0.1010 
0.1010 
0.1011 
0.101 1 

0.101 1 
0.1011 
0.101 1 
0.1012 
0.1012 

0.1012 
0.1012 
0.1012 
0.1012 
0.1013 

0.10:3 
0.1013 
0.1013 
0.1013 
0.1614 

0.1014 
0.1014 
0.1014 
0.1014 
0.1015 

0.1015 
0.1015 
0.1015 
0.1015 
0.1015 

0.1016 
0.1016 
0.1016 
0.1016 
0.1016 

0.1017 
O.tO17 
0.1017 
0.1017 
0.1017 - 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 

0.0067 
0.0967 
0.0967 
0.0967 
0.0967 

0.0967 
0.0967 
0.0967 
0.0967 
0.0967 - 

0.094î 
0.0941 
0.094 1 
0.094 I 
0.0941 

0.0941 
0.0941 
0.0941 
o.ov4a 
o.owa 

o.ov4a 
o .0~40  
o.ov4a 
0.0939 
0.0939 

0.0939 
0.0939 
0.0939 
0.0938 
0.0938 

0 . o ~  
0.0938 
0.0933 
0.0937 
0.0937 

0.0937 
0.0937 
0.0937 
0.0937 
0.0936 

0.0936 
0.0936 
0.0936 
0.0936 
0.0935 

0.0935 
0.0935 
0.0935 
0.0935 
0.0934 

0.0934 
0.0934 
0.0934 
0.0934 
0.0934 

0.0933 
0.0933 
0.0933 
0.0933 
0.0933 

0.0932 
0.0932 
0.0932 
O.OP32 
0.0932 - 

0.334 
0.380 
0.444 
0.- 
o.Sb61 

0.6% 
0.617 
0.749 
0.810 
0.872 

0.934 
0.- 
1 . o u  
1.121 
1.183 

1.246 
1.308 
1.371 
1.433 
1.496 

1.558 
1.621 
1.633 
1.746 
1 .O08 

1.171 
1 .933 
1 .995 
2.053 
2. 120 

2.133 
2.245 
2.307 
2.370 
2.432 

2.494 
2.557 
2.619 
2.682 
2.744 

2.806 
2.369 
2.931 
2.993 
3.056 

3.113 
3.181 
3.243 
3.305 
3.368 

3.430 
3.492 
3.555 
3.617 
3.600 - 

0.278 
0.340 
0.403 
0.465 
0.528 

0.590 
0.653 
0.715 
0.777 
0.840 

0.902 
0.965 
1 .O27 
1 .o90 
1.152 

1.214 
1.277 
1.339 
1 AO2 
1.464 

1.527 
1.589 
1.65 1 
1.714 
1.776 

I .a39 
1.901 
1.964 
2.026 
2.039 

2.151 
2.213 
2.276 
2.333 
2.401 

2.463 
2.526 
2.50. 
2.650 
2.713 

2.775 
2.838 
2.900 
2.P63 
3.025 

3.087 
3.150 
3.212 
3.275 
3.337 

3.400 
3.462 
3.524 
3.587 
3.649 

a. Measurement with pins cannot be used to determine effective spa- 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 77 and 84. 

b. For  REF minimum actual space width. and REF maximum actual 
tooth thickness. see Table 64. 

c. See Table 105. 

d. For R E F  maximum effective space width, and REF minimum effec 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
h. See Table 105, items 15 and 16. 
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30 DEG PRESSURE ANßìE 

\ 7 -SPACE WIDTH (CIRCULAR) TOOTH THICKNESS CIRCULAR) 
s - ACTUAL Ø -ACTUAL \ 4 -EFFECTIVE Øv-EFFECTIVE 

CIRCULAR PITCH p 

7 \ FORM CLEARANCE CF 

EXTERNAL 

-Ï DIA 

31 

\ l I I I  ” 
PITCH 

DIA 
D 

REF 

\ 
FIG. 7-SPLINE TERMS, SYMBOLS AND DRAWING DATA, 30 DEG PRESSURE ANGLE, FILLET ROOT SIDE FIT 

T h e  fillet radius permits heavier loading and effects 
greater fatigue resistance than flat roots tlirongli absence of 
stress raisers. 

Press fits are not tabulated because their design depends 

on the degree of tightness desired and must allow for such 
factors as the shape of the blank, wall thickness, material, 
hardness, thermal expansion, etc. Close tolerances or selec- 
tive size grouping may be required to limit fit variations. 

See Tables 25-38. 

DRAWING DATA 

INTERNAL INVOLUTE SPLINE DATA II EXTERNAL INVOLUTE SPLINE DATA 

FILLET ROOT SIDE FIT 

NUMBER OF TEETH 
SPLINE PITCH 
PRESSURE ANGLE 
BASE DIAMETER 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 

CIRCULAR SPACE WIDTH 

MAX ACTUAL 
MIN EFFECTIVE 

ax 
X X / l X  

30° 
a.aaaxaa REF 
x.xaxaxx REF 
%axa MAX 
x . a u  
~ . X X X / ~ . X l l X  

x.xxxx 
x.xaxx 

The following information may be added as required: 

M A X  MEASUREMENT BETWEEN PINS x.xxxx REF 
PIN DIAMETER a.axaa 
FILLET RADIUS MIN 1.1xxx 

FILLET ROOT SIDE FIT 

NUMBER OF TEETH 
SPLINE PITCH 
PRESSURE ANGLE 
BASE MAMETZR 
PITCH DIAMETER 
MAJOR DIAMETER 
FORM DIAMETER 
MINOR DIAMETER 

CIRCULAR TOOTH THICKNESS 

M A X  EFFECTIVE 
MIN ACTUAL 

a.axax 
a .awx 

The following information may be added a5 required: 

MIN MEASUREMENT OVER PINS i . a x x x  REF 
PIN MAMETER a.xxaa 1 FILLET RADIUS MIN a.axax 

T h e  above drawing data is required for the spline 
specifications. The  standard is system shown; for alternate 
systems, see Table 4 and paragraphs 11.4.1, 11.4.2 and 13. 
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~ 

STD-SAE B72-L-ENGL 377b 7943725 0584732 OLT 

~~ 

s, 
Min. Etf. Circ. Space Width 

= 0.6283 
Noies c 1 ¿ 

tV 
M a x .  EM. Circ. Tooth l h i c k i m s  

= 0.6283 
Notes c L, d 

~~ 

S 

Max. Acíuol Circ. Space Width 

for Tolerance Closs 

7 6 5 4 

s7 % I5 S I  

8.7 8.6 8.5 8.4 

t 

Min. Actual Circ. Tooth Thickims 

for Telerance Clors 

4 5 6 7 

t 4  1, ' 6  '7 

11.4 11.5 11.6 11.7 

30 DEG PRESSURE ANGLE 
TABLE 25-30 DEG PRESSURE ANGLE,  F I L L E T  R O O T  SIDE FIT, 2.W SPLINE PITCH 

Intemol 
O.. bowing Dota) 
- 

DI 
Minor 
Dio. 

- 
6.1 

Ob 

Dia. 
8 O M  

Dri 
MoiQ 
Dio. 
Mar. 

'Fi 
Form 
Dia. 

DFe 
Fomi 
Dio. 

- 
17.1 

Note e 
.. - 

DO 
Moior 
Dio. 

14.1 

Dre 
Minoc 
Dio. 
Min. 

18.2 

5 )  

3.1 4.2 5.1 

Note f 
I_ 

- 
3.173 
3.573 
3.973 
4.373 
4.774 

5.174 
5.574 
5.974 
6.374 
6.775 

7.175 
7.575 
7.975 
8.375 
8.775 

9.176 
9.576 
9.976 

10.376 
10.776 

11.177 
11.577 
11.977 
12.377 
1 2 . m  

13.177 
13.578 
13.978 
14.378 
14.778 

15.178 
15.579 
15.979 
16.379 
16.779 

17.179 
17.579 
17.980 
18.380 
18.780 

19.180 
19.580 
19.981 
20.381 
20.781 

21.181 
21.581 
21.982 
22.382 
22.782 

23.182 
23.582 
23.981 
24 .W 
24.783 

Note e 

+200 
-0 

2.- 
24S5 
2.828 
3.209 
3.600 

4.000 
4.400 
4.800 
5.200 
5.600 

6.000 
6.400 
6.800 
7.200 
7.600 

8.000 
8.400 
8.800 
9.200 
9.600 

0.000 
0.400 
0.800 
1 .zoo 
1.600 

2.000 
2.400 
2.800 
3.200 
3.600 

4.000 
4.400 
4.800 
5.200 
5.600 

6.000 
6.400 
6.800 
7.200 
7.600 

8.ooo 
8.400 
0.800 
9.200 
9.600 

,0.000 
0.400 
0.100 
1.200 
'1.600 

'2.OOO 
2.400 
2 . w  
'3.200 
'3.600 

- 

-- 

- 

Note - 

- 
0.6309 
0.6310 
0.6310 
0.63 1 1 
0.631 1 

0.631 1 
0.6312 
0.6312 
0.6312 
0.6313 

0.63 13 
0.63 14 
0.63 14 
0.63 14 
0.63 15 

0.631 5 
0.63 15 
0.6316 
0.6316 
0.6317 

0.63 1 7 
0.63 17 
0.63 18 
0.6318 
0.63 18 

0.6319 
0.6319 
0.6320 
0.6320 
0.6320 

0.6321 
0.6321 
0.6321 
0.6322 
0.6322 

0.6323 
0.6323 
0.6323 
0.6324 
0.6324 

0.6324 
0.6325 
0.6325 
0.6326 
0.6326 

0.6326 
0.6327 
0.6327 
0.6327 
0.6328 

0.6328 
0.6329 
0.6329 
0.6329 
0.6330 - 

L,b Note f 0 

+o 
* 200 

2.800 
3.200 
3.600 
4.000 
4.400 

4.800 
5.200 
5.600 
6.000 
6.400 

6.800 
7.200 
7.600 
8.000 
8.400 

8.800 
9.200 
9.600 

1o.OOo 
10.400 

10.800 
1 i .200 
11.600 
12.000 
12.400 

12.800 
13.200 
13.600 
14.000 
14.400 

14.800 
15.200 
15.600 
16.000 
16.400 

16.800 
17.200 
17.600 
18.000 
18.400 

18.800 
19.200 
19.600 
10.000 
10.400 

2o.u)o 
21.200 
21.600 
22.000 
i2.400 

? 2 . w  
i3.200 
?3.600 
M.000 
t4.400 - 

- 
- 
0.6335 
0.6336 
0.6337 
0.6337 
0.6338 

0.6339 
0.6340 
0.6340 
0.634 1 
0.6342 

0.6342 
0.6343 
0.6344 
0.6345 
0.6345 

0.6346 
0.6347 
0.6348 
0.6348 
0.6349 

0.6350 
0.6351 
0.6351 
0.6352 
0.6353 

0.6354 
0.6354 
0.6355 
0.6356 
0.6357 

0.6357 
0.6358 
0.6359 
0.6360 
0.6360 

0.6361 
0.6362 
0.6363 
0.6363 
0.6364 

0.6365 
0.6365 
0.6366 
0.6367 
0.6368 

0.6368 
0.6369 
0.6370 
0.6371 
0.6371 

0.6372 
0.6373 
0.6374 
0.6374 
0.6375 

- 

- 

- 
0.6320 
0.6321 
0.6321 
0.6322 
0.6322 

0.6323 
0.6323 
0.6324 
0.6324 
0.6325 

0.6325 
0.6326 
0.6327 
0.6327 
0.6328 

0.6328 
0.6329 
0.6329 
0.6330 
0.6330 

0.6331 
0.6331 
0.6332 
0.6332 
0.6333 

0.6333 
0.6334 
0.6334 
0.6335 
0.6336 

0.6336 
0.6337 
0.6337 
0.6338 
0.6338 

0.6339 
0.6339 
0.6340 
0.6340 
0.6341 

0.634 1 
0.6342 
0.6342 
0.6343 
0.6344 

0.6344 
0.6345 
0.6345 
0.6346 
0.6346 

0.6347 
0.6347 
0.6348 
0.6348 
0.6349 

- 

Toloronce in 
Ten Thourondthc - 

0.6246 
0.6245 
0.6245 
0.6244 
0.6244 

0.6243 
0.6243 
0.6242 
0.6242 
0.6241 

0.6241 
0.6240 
0.6239 
0.6239 
0.6238 

0.6238 
0.6237 
0.6237 
0.6236 
0.6236 

0.6235 
0.6235 
0.6234 
0.6234 
0.6233 

0.6233 
0.6232 
0.6232 
0.623 1 
0.6230 

0.6230 
0.6229 
0.6229 
0.6228 
0.6228 

0.6227 
0.6227 
0.6226 
0.6226 
0.6225 

0.6225 
0.6224 
0.6224 
0.6223 
0.6223 

0.6222 
0.6221 
0.6221 
0.6220 
0.6220 

0.6219 
0.6219 
0.62 1 8 
0.6218 
0.6217 

- 

- 
0.6231 
0.6230 
0.6229 
0.6229 
0.6228 

0.6227 
0.6216 
0.6226 
0.6225 
0.6224 

0.6224 
0.6223 
0.6222 
0.6221 
0.6221 

0.6220 
0.6219 
0.6218 
0.6218 
0.6217 

0.6216 
0.6215 
0.6215 
0.6214 
0.6213 

0.62 1 2 
0.62 1 2 
0.621 1 
0.6210 
0.6209 

0.6209 
0.6200 
0.6207 
0.6206 
0.6206 

0.6205 
0.6204 
0.6203 
0.6203 
0.6202 

0.6201 
0.6201 
0.6200 
0.6199 
0.6198 

0.6198 
0.6197 
0.6196 
0.6195 
0.6195 

0.6194 
0.6193 
0.6192 
0.6192 
0.6191 - 

- 
2011 
2444 
2821 
S.lo1 
3.592 

3.991 
4.390 
4.789 
5.188 
5.588 

5.987 
6.316 
6.785 
7.184 
7.584 

7.983 
8.382 
8.781 
9.1 80 
9.580 

9.980 
10.380 
10.780 
11.180 
1 .JI0 

11.980 
11.380 
12.780 
13.180 
13.580 

13.980 
4.380 
4.780 
15.180 
5.580 

5.980 
6.380 
6.780 
7.180 
7.580 

7.980 
8.380 
8.780 
9.180 
9.580 

9.980 
'0.380 
'0.780 
'1.180 
1 .I80 

I .980 
2.380 
2.780 
3.180 
3.580 - 

- 
0.6257 
0.6256 
0.6256 
0.6255 
0.6255 

0.6255 
0.6254 
0.6254 
0.6254 
0.6253 

0.6253 
0.6252 
0.6252 
0.6252 
0.6251 

0.6251 
0.625 I 
0.6250 
0.6250 
0.6249 

0.6249 
0.6249 
0.6248 
0.6248 
0.6248 

0.6247 
0.6247 
0.6246 
0.6246 
0.6246 

0.6245 
0.6245 
0.6245 
0.6244 
0.6244 

0.6243 
0.6243 
0.6243 
0.6242 
0.6242 

0.6242 
0.624 1 
0.6241 
0.6240 
0.6240 

0.6240 
0.6239 
0.6239 
0.6239 
0.6238 

0.6238 
0.6237 
0.6237 
0.6237 
0.6236 - 

- 
6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 

-- 
0.6357 
0.6358 
0.6359 
0.6361 
0.6362 

0.6363 
0.6364 
0.6365 
0.6366 
0.6367 

0.6368 
0.6369 
0.6370 
0.6371 
0.6372 

0.6373 
0.6374 
0.6375 
0.6376 
0.6378 

0.6379 
0.6380 
0.6381 
0.6382 
0.6383 

0.6384 
0.6385 
0.6386 
0.6387 
0.6388 

0.6389 
0.6390 
0.6391 
0.6392 
0.6393 

0.6394 
0.6396 
0.6397 
0.6398 
0.6399 

0.6400 
0.6401 
0.6402 
0.6403 
0.6404 

0.6405 
0.6406 
0.6407 
0.6408 
0.6409 

0.64 10 
0.64 1 1 
0.64 12 
0.641 4 
0.641 5 

- 

2.400000 
2.800000 
3.200000 
3.6oooOO 
4.000000 

4.100000 
4.800000 
2.200000 
5.600000 
6.000000 

6.400000 
6.80MH)<) 
7.200000 
7.600000 
8.ooooo00 

8.400000 
8.800000 
9.200000 
9.600000 
1 0.00000 

10.40000 
10.80000 
I 1.20000 
1 1.60000 
12.00000 

12.40000 
12.8oO00 
13.20000 
13.60000 
14.aoOOO 

14.40000 
14.80000 
I5.2OOOO 
15.60000 
16.00000 

16.40000 
16.80000 
17.20000 
17.60000 
18.00000 

18.40000 
18.80000 
19.20000 
19.60000 
20.00000 

20.40000 
20.80000 
21.20000 
2 1.60000 
22.00000 

22.40000 
22.80000 
23.20000 
23.bWoO 
24.00000 

2.078461 
2.424871 
2.771281 
3.117691 
3.464102 

3.81051 2 
4.156922 
4.503332 
4.849742 
5.196 152 

5.542563 
5.888973 
6.235383 
6.58 I793 
6.928203 

7.2746 13 
7.621024 
7.967434 
8.31 3844 
8.660254 

9.006664 
9.353074 
9.699484 
10.04589 
10.39230 

10.73871 
11.08513 
I 1 A3154 
1 1.77795 
12.1 2436 

12.47077 
12.81718 
13.16359 
13.51000 
13.85641 

14.20282 
14.54923 
14.89564 
15.24205 
15.58846 

15.93487 
16.281 28 
16.62769 
16.97410 
17.32051 

17.66692 
18.01 333 
18.35974 
1 8.7061 5 
19,05256 

19.39897 
19.74538 
20.09179 
20.43820 
20.78461 

2.805 
3.206 
3.607 
4.008 
4.408 

4.809 
5.210 
5.61 1 
6.012 
6.4 I 2  

6.8 I3 
7.214 
7.615 
8.016 
8.416 

8.817 
9.218 
9.619 

10.020 
10.420 

10.820 
11.220 
1 1 A20 
12.020 
12.420 

12.020 
13.220 
13.620 
14.020 
14.420 

14.820 
15.220 
15.620 
16.020 
16.420 

16.820 
17.220 
17.620 
18.020 
18.410 

18.820 
19.220 
19.620 
20.020 
20.420 

20.820 
21.220 
21.620 
22.020 
22.420 

22.820 
23.220 
23.620 
24.020 
24.420 

1 f i 7  
2.027 
2.427 
2.827 
3.226 

3.626 
4.026 
4.126 
4.46 
5.225 

5.625 
6.025 
6.425 
6.825 
7.225 

7.624 
8.024 
8.124 
8.824 
9.224 

9.623 
10.023 
10.423 
10.823 
I l  223 

I 1.623 
12.022 
12.422 
12.822 
13.222 

13.622 
14.011 
14.421 
14.821 
15.221 

15.621 
16.021 
16.420 
16.820 
17.220 

17.620 
18.020 
18.419 
8.819 
9.219 

9.619 
0.019 
0.418 
0.818 
!1.218 

i1.618 
2.018 
2.418 
2.817 
3317 

0.6209 
0.6208 
0.6207 
0.6205 
0.6204 

0.6203 
0.6202 
0.6201 
0.6200 
0.6199 

0.6 198 
0.6197 
0.6196 
0.6195 
0.6194 

0.6193 
0.6192 
0.6191 

0.6189 

0.6187 
0,6186 
0.6185 
0.61M 
0.6183 

0.6182 
0.6181 
0.6180 
0.6179 
0.6178 

0.6177 
0.6 176 
0.6175 
0.6174 
0.6 173 

0.6 172 
0.6 170 
0.61 69 
0.6 1 68 
0.6167 

0.6166 
0.6165 
0.6164 
0.6163 
0.6162 

0.6161 
0.6160 
0.6159 
0.6158 
0.61 57 

0.6156 
0.6155 
0.61 54 
0.6152 
0.6151 

0.6190 

- 
f. Where a minimum value for the fillet radius must be specified, see 

paragraph 7.3 and Table 108 .  
g. External splines designed to this mapi diemotor tabulacion my not 

be in tarchnpd with splines dœignd to provioin spiim rcandirds. 
It is prmiuiblr to specify th. full rango of t d r a m a  listed for Ex- 
tarnal Major Diameter if th. mating intmrrul @¡M n #r this - 
dard or ANSI 85.15-1950 full dodondurn splines. If th. mting 
rpiiri. i s  par ottur rplim rt.ndw<h. ttu Max Major Dia- and 
T o k r a w  on m a p r  diamrtrr must k i d u a d  by O.Z/P + 0.001 in. 

a Measurement with pins cannot be used to determine effective space 
width a n d  tooth thicknos. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83 

b For REF minimum BctuaI space width. and REF maximum actual 
tooth thickness. see Table ô4 

c SeeTable105 
d For REF maximum eftective space width, and REF minimum effec- 

tive tooth thickness. see Table 64 
e Figures in bold type are modified values, see Section 25 
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4 
Min. m. Cire. Spau Width 

= 0.5236 
N o h i  c d 

5 

Mor. Actual Cim. Spaœ Width 

far lol.mnc* Class 

7 6 5 4 

30 DEG FRESSURE ANGLE 33 
T A B L E  26-30 D E G  PRESSURE ANGLE,  F I L L E T  R O O T  S IDE F I T ,  3/6 SPLINE P ITCH 

t V  

M a x .  Eff. Circ. Tooth Thicknesr 
= 0.5236 
Nates c 4 d 

t 

Min. Actual Circ. Tooth Ihicknrrr 

for Toleronca Clar  

4 5 6 7 

internal 
and 

Ert*mal 

Int*mol 
(we Dmwing Dota) 

Lxtornal 
(BOO Dmwing Dato) 

- 

DFe 
FaNn 
Dio. 

N I D  Di 
Hinor  
Dia. 

- 
6.1 

Do 
Majar 
Dia. 

DFi 
Form 
Dia. 

5.1 

2.338 
2.672 
3.m 
3.340 
3.674 

4.008 
4.342 
4.676 
5.010 
5.344 

5.678 
6.012 
6.346 
6.680 
7.014 

7.348 
7.682 
8.0 16 
8.350 
8.684 

9.018 
9.352 
9.686 

10.020 
10.354 

10.687 
I l  .o20 
I1 354 
I 1.687 
I 2 .o20 

12.354 
12.687 
13.020 
13.354 
13.687 

14.020 
14.354 
14.687 
15.020 
15.354 

15.687 
16.020 
16.354 
16.687 
17.020 

17.354 
17.687 
18.020 
18.354 
18.687 

19.020 
19.354 
19.687 
20.010 
20.354 - 

Dre 
Minar 
Dia. 
Min. 

18.2 

ñajor 
Dia. 
MOX.  

B a n  
Dia. 

4.2 8.7 I 8.6 I 8.5 I 8.4 1 1 1 . 4  1 1 1 . 5  1 1 1 . 6  I 11.7 17.1 

Yoti i 
- 

- 

- 
1.742 
2.- 
2.550 
2.668 
2.993 

3.326 
3.658 
3.991 
4.324 
4.656 

4.989 
5.322 
5.654 
5.987 
6.320 

6.652 
6.985 
7.318 
7.650 
7.983 

8.316 
8.648 
8.981 
9.314 
9.646 

9.980 
0.3 13 
0.646 
0.9W 
1.313 

1.646 
1 .980 
2.313 
2.646 
2.9M 

13.313 
13.646 
13.980 
14.313 
14.646 

14.980 
15.313 
15.646 
l5.9W 
16.313 

16.646 
16.9M 
17.313 
17.646 
I7.9M 

18.313 
18.646 
18.9M 
19.313 
19.646 - 

lote f - 

_ -  - 
2.646 
2.980 
3.313 
3.647 
3.986 

4.314 
4.647 
4.981 
5.314 
5.648 

5.981 
6.315 
6.648 
6.982 
7.315 

7.649 
7.962 
8.316 
8.650 
8.983 

9.317 
9 . m  
9.964 
10.317 
10.651 

10.964 
11.318 
11.651 
I1 .985 
12.318 

12.652 
12.985 
13.319 
13.652 
13.986 

14.319 
14.653 
14.986 
15.320 
15.653 

13.987 
16.320 
16.654 
16.987 
17.321 

17.654 
17.986 
18.322 
18.655 
18.985' 

19.322 
19.656 
19.989 
20.323 
20.6% 

ilote 

+ I  50 
.O 

- N o t n o a b  Note f 

Tokmnu in 
Tin Thourondth8 - 

6 
7 
8 
9 
IO 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29! 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51  
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

2.000000 
2.333333 
2.666667 
3.000000 
3.333333 

3.666667 
4.000000 
4.333333 
4.666667 
5.000000 

5.333333 
5.666667 
6.000000 
6.333333 
6.666667 

7.000000 
7.333333 
7.666667 
8.000000 
8.333333 

8.666667 
9.000000 
9.333333 
9.666667 
10.00000 

10.33333 
10.66667 
I I .o0000 
1 1  33333 
1 1.66667 

12.00000 
12.33333 
12.66667 
13.00000 
13.33333 

13.66667 
14.00000 
14.33333 
14.66667 
15.00000 

15.33333 
15.66667 
16.00000 
16.33333 
16.6666ï 

17.00000 
17.33333 
17.66667 
18.00000 
18.33333 

18.66667 
19.0000(1 
19.33333 
19.66667 
20.0000E 

I .73205 1 
1.020726 
2.309401 
i.598076 
2.886751 

5.175426 
i.4641 O2 
L752777 
4.041 452 
4.3301 27 

4.618802 

5.196152 
5.484828 
5.773503 

6.062178 
6.350853 
6.639528 
6.928203 
7.216878 

7.505553 
7.794229 
8.082904 
8.371 579 
8.660254 

8.948929 
9.237604 
9.526279 
9.814955 
10.1 0363 

10.39230 
10.6M98 
10.96966 
11.25833 
11 54701 

11.83568 
12.12436 
12.41303 
1 2.701 71 
12.99038 

13.27906 

13.85641 
14.1 4508 
14.43376 

14.72243 
15.OI1l1 
15.29978 
15.58846 
1 5.877 1 3 

16.16581 
16.45448 
16.74316 
17.03 1 ô3 
17.32051 

4.907477 

i 3.56773 

1.747 
2.- 
1.567 
1.WS 
3.000 

3.334 
3.667 
4.000 
4.334 
4.667 

5.000 
5.334 
5.667 
6.000 
6.334 

6.667 
7.000 
7.334 
7.667 
8.000 

8.334 
8.667 
9.000 
9.334 
9.667 

0.000 
0.334 
0.667 
1 .000 

,1334 

I I .667 
I 2.000 
12.334 
12.667 
13.000 

13.334 
13.667 
14.000 
14.334 
14.667 

15.000 
15.334 
15.667 
16.000 
16,334 

16.667 
17.000 
17.334 
17.667 
18.W 

18.334 
18.667 
19.ooC 
19.334 
19.66'1 - 

3.5310 
3.531 1 
3.5312 
3.5314 
3.5315 

1.53 16 
3.5317 
3.5318 
0.5319 
0.5320 

0.5321 
0.5322 
0.5323 
0.5324 
0.5325 

0.5326 
0.5327 
0.5328 
0.5329 
0.5330 

0.5332 
0.5333 
0.5334 
0.5335 
0.5336 

0.5337 
0.5338 
0.5339 
0.5340 
0.5341 

0.5342 
0.5343 
0.5344 
0.5345 
0.5346 

0.5347 
0.5349 
0.5350 
0.5351 
0.5352 

0.5353 
0.5354 
0.5355 
0.5356 
0.5357 

0.5358 
0.5359 
0.5360 
0.5361 
0.5362 

0.5363 
0.5364 
0.5365 
0.5367 
0.5568 

1.5288 
1.5289 
1.5290 
1.5290 
1.5291 

1.5292 
1.5293 
1.5293 
1.5294 
1.5195 

1.5295 
1.5296 
3.5297 
3.5298 
3.5298 

D.5299 
0.5300 
D.5301 
D.5301 
ü.5302 

0.5303 
0.5304 
0.5304 
0.5305 
0.5306 

0.5307 
0.5307 
0.5308 
0.5309 
0.5310 

0.5310 
0.53 1 1 
0.531 2 
0.5313 
0.53 13 

0.5314 
0.531 5 
0.5316 
0.5316 
0.5317 

0.5318 
0.5318 
0.5319 
0.5320 
0.5321 

0.5321 
0.5322 
0.5323 
0.5324 
0.5324 

0.5325 
0.5326 
0.5327 
0.5327 
0.5328 - 

1.5273 
1.5274 
1.5274 
1.5275 
1.5275 

1.5276 
1.5276 
1.5277 
1.5277 
1.5278 

1.5278 
1.5279 
1.5180 
1.5280 
1.5281 

1.5281 
1.5282 
1.5282 
1.5283 
1.5283 

1.5284 
1.5284 
3.5285 
3.5285 
3.5286 

3.5286 
3.5287 
3.5287 
3.5288 
3.5289 

D.5289 

D.5290 
D.5291 
D.5291 

0.5292 
0.5292 
0.5293 
0.5293 
0.5294 

0.5294 
0.5295 
0.5295 
0.5296 
0.5296 

0.5297 
0.5298 
0.5298 
0.5299 
0.5299 

0.5300 
0.5300 
0.5301 
0.5301 
0.5302 

D . ~ O  

- 

1.5262 
1.5263 
1.5263 
1.5264 
1.5264 

1.5264 
1.5265 
1.5265 
1.5265 
1.5266 

1.5266 
3.5267 
1.5267 
1.5267 
1.5268 

3.5268 
3.5268 
3.5269 
0.5269 
D.5270 

0.5270 
D.5270 
0.5271 
0.5271 
0.5271 

0.5272 
0.5272 
0.5273 
0.5273 
0.5273 

0.5274 
0.5274 
0.5274 
0.5275 
0.5275 

0.5276 
0.5276 
0.5276 
0.5277 
0.5277 

0.5277 
0.5278 
0.5278 
0.5279 
0.5279 

0.5279 
0.52MI 

0.52M 
0.5281 

0.5281 
0.5282 
0.5287 
0.5281 
0.5283 

o . m a  

- 

3.5210 
3.5209 
3.5209 
3.5208 
3.5208 

3.5208 
3.5207 
3.5207 
D.5207 
D.5206 

D.5206 
0.5205 
0.5205 
0.5205 
0.5204 

0.5204 
0.5204 
0.5203 
0.5203 
0.5202 

0.5202 
0.5202 
0.5101 
0.5201 
0.5201 

0.5200 
0.5200 
0.5199 
0.5199 
0.5199 

0.5198 
0.5198 
0.5198 
0.5197 
0.5197 

0.5196 
0.5196 
0.5196 
0.5195 
0.5195 

0.5195 
0.5194 
0.5194 
0.5193 
0.5193 

0.5193 
0.5192 
0.5192 
0.5192 
0.5191 

0.5191 
0.5190 
0.5190 
0.5190 
0.5189 

1.5 199 
1.5 198 
1.5198 
1.5197 
1.5197 

1.5196 
1.5196 
b.5195 
1.5195 
1.5194 

1.5194 
1.5193 
1.5192 
1.5192 
1.5191 

1.5191 
1.5190 

1.5189 
1.5 I 89 

1.5 188 
1 3 i M  
3.5187 
M l 8 7  
3.5186 

3.5186 
3.5185 
D.5185 
3.5184 
D.5!83 

0.5183 
D.5182 
0.5182 
0.5181 
0.5111 

0 . 5 I M  
0 .5 lM 
0.5179 
0.5 179 
0.5178 

0.5178 
0.5177 
0.5177 
0.5176 
0.5175 

0.5175 
0.5174 
0.5174 
0.5173 
0.5173 

0.5172 
0.5172 
0.5171 
0.5171 

).sim 

0 . 6 m  

1.5184 
1.5183 
1.5182 
1.5182 
1.5181 

1.51M 
1.5179 
M 1 7 9  
1.5178 
1.5177 

1.5177 
1.5176 
1.5175 
1.5174 
1.5174 

3.5173 
3.5172 
).JI71 
3.5171 
3.5170 

D.5169 

0.5168 
0.5167 
0.5166 

0.5165 
0.5165 
0.5161 
0.5163 
0.5162 

0.5162 
0.5161 
0.5160 
0.5 159 
0.5 159 

0.5158 
0.5157 
0.5156 
0.5156 
0.5155 

0.5154 
0.5154 
0.5153 
0.5152 
0.5151 

0.5151 

0.5149 
0.5141 
0.5141 

0.51 47 
0.5l4á 
0.5145 
0.514: 
0.5144 

m.51611 

o.sisa 

1.5162 
1.5161 
1.5160 
1.5158 
1.5157 

1.5156 
1.5 155 
1.5154 
3.5 153 
3.51 52 

3.5151 
3.5150 
D.5149 
3.5146 
3.5147 

D.5146 
0.5145 
0.5144 
0.5143 
0.5142 

0.5 140 
0.5139 
0.5138 
0.5137 
0.5136 

0.5135 
0.5134 
0.5 133 
0.5132 
0.5131 

0.5130 
0.5129 
0.5128 
0.51 27 
0.51 26 

0.5115 
0.5123 
0.5122 
0.5121 
0.5 I20 

0.51 19 
0.5118 
0.51 17 
0.5116 
0.51 I 5  

0.51 I 4  
0.5113 
0.51 12 
0.51 I 1  
0.51 IO 

0.5109 
0.5 I O8 
0.5 107 
0.5105 
0.5104 

2.333 
2.667 
3.000 
3.333 
3.667 

4.000 
4.333 
4.667 
5.000 
5.333 

5.667 
6.000 
6.333 
6.667 
7.000 

7.333 
7.667 
8.000 
8.333 
8.667 

9.000 
9.333 
9.667 

10.000 
10.333 

10.667 
Il.OO0 
11.333 
I I A67 
12.OOO 

12.333 
12,667 
13.000 
13.333 
13.667 

14.000 
I 4.333 
14.667 
15.000 
15.333 

15.667 
16.000 
16.333 
16.667 
17.000 

17.333 
17.667 
18.000 
18.333 
18.667 

19.000 
19.333 
19.667 
2 0 . m  
20.333 - 

1.354 
1.687 
2.020 
2.353 
2.686 

3.020 
3.353 
3.686 
4.019 
4.352 

4.685 
5.018 
5.352 
5.665 
6.018 

6.351 
6.684 
7.017 
7.350 
7.684 

8.017 
8.350 
8.683 
9.016 
9.349 

9.683 
10.016 
10.349 
10.682 
11.015 

I l  ,348 
I 1  .Ml 
12.015 
12.348 
12.681 

13.014 
13.347 
13.680 
14.01 3 
14.347 

14.680 
15.013 
15.346 
15.479 
16.012 

16.346 
16.679 
17.012 
17.345 
17.678 

18.011 
18.344 
18.678 
19.01 1 
19.344 

a Measurement with pins cannot k used to determine effectiv* I(WO 
width and tooth thicknu. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. SeeTablr 105. 
d. For REF maximum effective space width, and REF minimum effec- 

tive tooth thickness. see Table 64. 
e. Figures in bold type are modified values, see Section 25. 

f. Where a minimum value for the fillet radius must be specified. see 
paragraph 7.3 and Table 108. 

g. External spl i im d e a i i d  io thh maior diamstr tabulation may not 
be interchan@ with p l i n a  dosignodko pevioui spline standards. 
It ir permissible to specify the full rang. of tolerama listed fw Ex- 
ternel Majw Diameter if the mating internel spline I p.. this stark 
dard or ANSI 85.15-1- full dodondurn .piina. I f  the miring 
spline is per other spline smndardr, the Max Major Dianmtn a d  
Tokrancrr on mipr diawuter must k reduad by 0.2IP + 0.004 in. 
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34 

In(.mol 
Ond 

tatemol - 

'i 
Minor 
bio. 

- 

'Fi 
Fomi 
Dio. ;2 

I 2 

'V 

Mor. W. cire. Tooth lhidin.ss 
= 0.3-7 

- r & d  

t 
Min. Eff. Cire. S#K. Width 

= 0.5917 
N o i . l c & ¿  

S 

Moa. b w l  CiK. S p o u  Width 

OFe 
Fwm 
Dio. 

- 
17.1 

Noie  e 
- _ _  

Db 
Base 
Dio. 

3. I 

Ore 
Minor 
Dio. 
Min. 

18.2 

t 

Min. h u o l  Cire. Tooth T h i d i m s  

for lob- Clou for T o h m n œ  Claw 

8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 4.2 5.1 - 
- 

6.1 

Noie e 

+loo 
-0 

1314 

l.7U 
2.001 
2.250 

2.500 
2.750 
3.000 
3.250 
3.500 

3.750 
4.000 
4.250 
4.500 
4.750 

5.m 
5.250 
5.500 
5.750 
6.060 

6.250 
6.500 
6.750 
7.000 
7.250 

7.500 
7.750 
8.000 
8.250 
8.500 

8.750 
9.000 
9.250 
9.500 
9.750 

6.000 
0.250 
0,500 
0.750 
1 .000 

~ 1.250 
I .soo 
1 .I50 

12.000 
12.250 

12.500 
I 2.750 
13.000 
13.250 
13.500 

13.750 
14.000 
14.250 
14.500 
14.750 

- 
- 

- 
1.m 

- 

Vote f - Note f Noir - 

- 
0.395 1 
0.3951 
0.395 1 
0.3951 
0.3952 

0.3952 
0.3952 
0.3953 
0.3953 
0.3953 

0.3953 
0.3954 
0.3954 
0.3954 
0.3954 

0.3955 
0.3955 
0.3955 
0.3955 
0.3956 

0.3956 
0.3956 
0.3957 
0.3957 
0.3957 

0.3957 
0.3958 
0.3958 
0.3958 
0.3958 

0.3959 
0.3959 
0.3959 
0.3960 
0.3960 

0.3960 
0.3960 
0.3961 
0.3961 
0.3961 

0.3961 
0.3962 
0.3962 
0.3962 
0.3962 

0.3963 
0.3963 
0.3963 
0.3964 
0.3964 

0.3964 
0.3964 
0.3965 
0.3965 
0.3965 - 

- 
- 
0.3494 
0.3994 
0.3995 
0.3996 
0.3997 

0.3997 
0.3W8 
0.3999 
0.4066 
0.4000 

0.4001 
0.4002 
0.4003 
0.4403 
0.4004 

0.4005 
0.4006 
0.4006 
0.4007 
0.4008 

0.4009 
0.4010 
0.4010 
0.401 1 
0.401 2 

0.4013 
0.4013 
0.4014 
0.4015 
0.4016 

0.4016 
0.4017 
0.4018 
0.4019 
0.4019 

0.4020 
0.4021 
0.4022 
0.4022 
0.4023 

0.4024 
0.4025 
0.4025 
0.4026 
0.4027 

0.4028 
0.4029 
0.4029 
0.4030 
0.403 1 

0.4032 
0.4032 
0.4033 
0.4034 
0.4035 

- 
- 
0.38W 
0.38W 
0.3879 
0.3879 
0.3878 

0.3878 
0.3877 
0.3877 
0.3876 
0.3876 

0.3875 
0.3875 
0.3874 
0.3873 
0.3873 

0.3872 
0.3872 
0.3871 
0.3871 
0.3870 

0.3870 
0.3869 
0.3869 
0.3868 
0.3866 

0.3867 
0.3867 
0.3866 
0.3866 
0.3865 

0.3864 
0.3864 
0.3863 
0.3863 
0.3862 

0.3862 
0.3861 
0.38661 
0.3160 
0.3160 

0.3859 
0.3859 
0.3858 
0.3858 
0.3857 

0.3856 
0.3856 
0.3855 
0.3855 
0.3854 

0.3854 
0.3853 
0.3853 
0.3852 
0.3852 - 

~ 

1.013 
1.263 
1.513 
1.763 
2.013 

2.263 
2.513 
2.763 
3.012 
3.262 

3.512 
3.762 
4.012 
4.262 
4.512 

4.761 
5.01 1 
5.261 
5.51 1 
5.761 

6.01 1 
6.261 
6.51 1 
6.760 
7.010 

7.260 
7.510 
7.760 
8.010 
8.260 

8.510 
8.759 
9.009 
9.259 
9.509 

9.759 
0.009 
0.259 
0.508 
0.7% 

1 .o08 
1.258 
1.508 
1.758 
2.608 

2.258 
2.507 
2.757 
3.007 
3.257 

3.507 
3.757 
4.007 
4.256 
4.506 - 

- 
1.309 
1 .m 
1.7m 
1.001 
2.245 

2.494 
2.744 
2.993 
3.243 
3.492 

1.742 
3.991 
1.241 

1.740 

1.989 
5.239 
5.488 
1.738 
5.987 

á.237 
b.486 
b.736 
b.985 
r.235 

IAM 
r.734 
r.983 
1.233 
1.482 

1.732 
1.981 
1.231 
?A80 
?.730 

1.980 
L230 
1.480 
1.730 
b.980 

I .230 
1.440 
1.730 
1.980 
1.230 

!.480 
!.730 
!.980 
1.230 
1.480 

1.730 
1.980 
230 
.480 
1.730 

1.490 

- 

6 
7 
8 
9 

10 

1 1  
12 
13 
I4 
15 

16 
I7  
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
4 0  

41 
42 
43 
44 
45 

46 
47 
4 1  
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

1.500000 
I .75000(1 
2.000000 
2.25oooo 
2.soaooO 

2.750000 
3.000000 
3.250000 
3.500000 
3.75oooo 

4.000040 
4.2500(30 
4.5oooOa 
4.7500(30 
5.0000000 

5.2500(10 
S.SO0000 
5.75oooo 
6.600006 
6.250000 

6.500000 
6.75oooO 
7.000000 
7.25oooO 
7.5000a0 

7.750000 
8.600006 
8.25oooO 
8.506000 
8.7%60<)0 

9.066640 
9.25QoOo 
9.500000 
9.750000 
10.00000 

10.25000 
10.5ooOo 
10.75000 
ll.M)<)o 
11.25000 

11.50000 
1 1.75000 
12.U0000 
12.25000 
12.50000 

12.75000 
I3.0000<) 
13.25000 
13.5000<1 
1 3 . 7 5 m  

14.OoooO 
14.25000 
14.5000(3 
l4.75oOa 
15.00000 

1.299038 
1.5 I5544 
1.732011 
1.948557 
2.165064 

2.381570 
2.590076 
2.1 14583 
3.031089 
3.247595 

3.464 102 
3.680608 
3.8971 1 4 
4.1 13621 
4.3301 27 

4.546633 
4.763 140 
4.979646 
5.196152 
5.4 12659 

5.629165 
5.845671 
6.062 178 
6.278684 
6.4951 90 

6.711697 
6.928203 
7. I44710 
7.361 216 
7 s n m  

7.794229 
8.010735 
8.227241 
8.443748 
8.660254 

8.876760 
9.093267 
9.309773 
9.526279 
9.742786 

9.959292 
10.17580 
10.39230 
10.6088 1 
10.12532 

1 1 .O41 82 
11 .i5833 
11.474(i4 
1 1.69 I34 
1 1.90785 

12.12436 
12.34086 
12.55737 
12.77387 
12.99038 

1.987 
2.237 
2.487 
2.737 
2.987 

3.237 
3.487 
3.737 
3.908 
4.238 

4.488 
4.738 
4.988 
5.238 
5.488 

5.739 
5.989 
6.239 
6.- 
6.739 

6.989 
7.239 
7.469 
7 . 7 6  
7.990 

8.240 
8.490 
8.740 
8.990 
9.240 

9 . m  
9.741 
9.991 

10.241 
10.491 

'0.741 
10.991 
I l  ,241 
11.492 
11.742 

11.992 
12.242 
12.492 
12.742 
12.992 

13.242 
13.493 
13.7U 
13.993 
14.243 

14.493 
14.743 
14.993 
15.244 
15.494 - 

1.754 
2.004 
2.254 
2.505 
2.755 

3.006 
3.256 
3.507 
3.757 
4.008 

4.258 
4.509 
4.759 
5.010 
5.260 

5.51 1 
5.761 
6.01 2 
6.262 
6.513 

6.763 
7.014 
7.264 
7.515 
7.765 

8.016 
8.266 
8.517 
8.767 
9.018 

9.268 
9.519 
9.769 
0.020 
0.270 

0.520 
0.770 
1 .o20 
1.270 
1.520 

1.770 
2.020 
2.270 
2.520 
2.770 

3.020 
3.270 
3.520 
3.770 
4.020 

4.270 
4.520 
4.770 
5.020 
5.270 - 

0.3974 
0.3974 
0.3975 
0.3975 
0.3976 

0.3976 
0.3977 
0.3977 
0.3978 
0.3978 

0.3979 
0.3979 
0.3980 
0.3981 
0.3981 

0.3982 
0.3982 
0.3983 
0.3983 
0.3984 

0.3984 
0.3985 
0.3985 
0.3966 
0.3986 

0.3987 
0.3987 
0.3988 
0.3988 
0.3989 

0.3090 
0.3990 
0.3Wl 
0.3991 
0.3992 

0.3W2 
0.3993 
0.3993 
0.3994 
0.3994 

0.3995 
0.3995 
0.3996 
0.3996 
0.3997 

0.3998 
0.3998 
0.3999 
0.3999 
0.4000 

0.4000 
0.4001 
0.4001 
0.4002 
0.4002 

0.3960 
0.3961 
0.3961 
0.3961 
0.3962 

0.3962 
0.3963 
0.3963 
0.3963 
0.3964 

0.3964 
0.3964 
0.3965 
0.3965 
0.3966 

0.3966 
0.3966 
0.3967 
0.3967 
0.3967 

0.3968 
0.3968 
0.3969 
0.3969 
0.3969 

0.3970 
0.3970 
0.3971 
0.3971 
0.3971 

0.3972 
0.3972 
0.3972 
0.3973 
0.3973 

0.3974 
0.3974 
0.3974 
0.3975 
0.3975 

0.3975 
0.3976 
0.3976 
0.3977 
0.3977 

0.3977 
0.3978 
0.3978 
0.3979 
0.3979 

0.3979 
0.3980 
0.3960 
0.3980 
0.3981 

0.3903 
0.3903 
0.3903 
0.3903 
0.3902 

0.3902 
0.39O2 
O.Wû1 
0.3901 
0.3901 

0.3901 
0.3900 
0.3900 
0.3900 
0.3900 

0.3899 
0.3899 
0.3899 
0.3899 
0.3898 

0.3898 
0.3898 
0.3897 
0.3897 
0.3897 

0.3897 
0.3896 
0.3896 
0.3896 
0.3896 

0.3895 
0.3895 
0.3895 
0.3894 
0.3094 

0.3894 
0.3894 
0.3893 
0.3893 
0.3893 

0.3893 
0.3892 
0.3892 
0.3892 
0.3892 

0.3891 
0.3891 
0.3891 
0.3190 
0.3890 

0.3890 
0.3890 
0.3889 
0.3889 
0.3889 - 

0.3894 
0.3193 
0.3893 
0.3893 
0.3892 

0.3897 
0.3891 
0.3891 
0.3891 
0.3890 

0.3890 
0.3890 
0.3889 
0.3889 
0.3888 

0.3888 
0.3888 
0.3887 
0.3887 
0.3887 

0.3886 
0.3886 
0.3885 
0.3885 
0.3885 

0.3884 
0.3884 
0.38N 
0.3883 
0.3883 

0.3882 
0.3182 
0.3882 
0.3881 
0.3881 

0.3800 
0.38ôO 
0.38ôO 
0.3879 
0.3879 

0.3179 
C.3878 
0.3878 
0.3877 
0.3877 

0.3877 
0.3876 
0.3876 
0.3875 
0.3875 

0.3875 
0.3674 
0.3874 
0.3874 
0.3873 - 

~ 

1.750 
2.000 
2.250 
2.500 
2.750 

3.000 
3.250 
3.500 
3.750 
4.000 

4.250 
4.500 
4.750 
5.000 
5.250 

5.500 
5.750 
6.000 
6.250 
6.500 

6.750 
7.000 
7.250 
7.500 
7.750 

8.000 
8.250 
8.500 
8.750 
9.000 

9.250 
9 . 5 0  
9.750 
10.000 
10.250 

10.500 
0.750 

1 I .O00 
11.250 
11.500 

I 1.750 
12.0oo 
2.2% 
2.500 
2.7% 

3.000 
3.250 
3.500 
3.750 
4.000 

4.250 
4.500 
4.750 
5 . m  
5.250 - 

0 . 3 W  
0.3160 
0.3859 
0.3858 
0.3857 

0.3857 
0.3856 
0.3855 
0.3854 
0.3854 

0.3853 
0.3852 
0.3651 
0.3851 
0.3850 

0.3849 
0.3848 
0.3848 
0.3847 
0.3846 

0.3845 
0.3M4 
0.3844 
0.3843 
0.36442 

0.3841 
0.384 1 
0.3840 
0.3839 
0.3838 

0.3838 
0.3837 
0.3836 
0.3835 
0.3835 

0.3834 
0.3833 
0.3832 
0.3832 
0.3831 

0.3830 
0.3829 
0.3829 
0.3828 
0.3827 

0.3826 
0.3825 
0.3825 
0.3824 
0.3823 

0.3822 
0.3822 
0.3821 
0.3820 
0.3819 

f .  Where a m i n i m u m  value f o r  t h e  f i l le t  radius must be specified. see 
paragraph 7.3 and Table 108. 

9. External splines designed to th is  map' diameter tabu la t ion  may not 
be i n t e r c h n g o d  with splines dnignd to previous spl ine n a d a r h .  
It il p.rMssible to specify the full r a m  of t o l e r a n c r  linrd far Ex- 
t a r ru l  Major Diameter i f  thr mating i n t w n a l  Ipiine ir pm th i s  stan- 
dard or ANSI 65.15-1950 full dendurn sflines. I f  the mat ing  
SpiiM is p e ~  0 t h  spliin standsi&. ths Max Mqor Diameter and 
T o l e r a n c a  on mapr diameter must be r e d d  by 0.2/P + 0.004 in. 

a Measurement w i t h  p ics  cannot be used to determine ef fect ive spBt% 
w i d t h  and  tooth thicknos. Measurement w i t h  pins f o r  actual space 
w i d t h  and t o o t h  thickness are in Tables 76-83. 

b For  R E F  minimum actual space w id th .  and REF m a x i m u m  actual  
tooth thickness, see Table 64 

c SeeTable 105  
d F o r  REF m a x i m u m  effect ive space width,  and R E F  minimum effec- 

t ive tooth thickness, see Table 64 
e Figures in bold type are m o d i f i e d  values. see Sect ion 25 
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30 DEG PRESSURE ANGLE 35 
T A B L E  28-30 DEG PRESSURE ANGLE,  F I L L E T  ROOT SIDE FIT,  5/10 SPLINE PITCH 

Internal 
and 

Exiernal I 
Pitch 
Dia. 

Internal 
(H. Dmwing Data) 

External 
(see Drawing Dota) - 

Dri 
Major 
Dia. 
Ma.. 

- 
4.2 

Min. EH. Circ. Space Width 

Noies e L d 

Max. Hf. Cire. Tooth Thickness 

Notes c L d 
= 0.3142 = 0.3142 

Dia. 

Min. Aauol Circ. Tooth Thickness M o x .  Actual Circ. Space Width 

Dre 
Minor 
Dia. 
Min. 

N 

f 
2 
a 
c 

P 

- 
1 

DFi 
Form 
Dia. 

Di 
Wnor 
Dia. 

- 
6.1 

lote e 

- 

DFe 
Form 
Dio. 

- 
17.1 

Jete e 

.- 

for Tolerance Class for Toleronre Class 

__ 
14.1 11.2 5.1 

Note g 

+o 
. 80 

1.400 
1 A00 
1.800 
2.000 
2.200 

2.400 
2.600 
1.800 
3.000 
3.200 

3.400 
3.600 
3.800 
4.000 
4.200 

4.400 
4.600 
4.800 
5.000 
5.200 

5.400 
5.600 
5.800 
6.000 
6.200 

6.400 
6.600 
6. 800 
7.000 
7.200 

7.400 
7.600 
7.800 
8.000 
8.200 

8.400 
8.600 
8.800 
9.000 
9.200 

9.400 
9.600 
9.800 
10.000 
10.200 

10.400 
10.600 
10.000 
I l  .O00 
1 1  ,200 

1 1.400 
1 1.600 
1 I .BOO 
12.000 
12.200 

- 

- 

Uote f lote f Noies - 

- 
1.404 
I A04 
1 .ô04 
2.004 
2.204 

2.405 
2.605 
2.806 
3.006 
3.206 

3.407 
3.607 
3.808 
4.008 
4.208 

4.409 
4.609 
4.810 
5.010 
5.210 

5.41 1 
5.61 1 
5.812 
6.012 
6.212 

6.413 
6.6 13 
6.114 
7.014 
7.214 

7.415 
7.615 
7.816 
8.016 
8.216 

8.417 
8.6 17 
8.818 
9.0 18 
9.218 

9.419 
9.619 
9.120 
10.020 
10.220 

10.420 
10.620 
10.820 
11.020 
11.220 

1 1.420 
1 1.620 
1 1.820 
12.020 
12.210 
- 

+ 80 
-0 

Tolerance in 
Ten Thousandths 

- 
1.592 
1.792 
1 .992 
2.192 
2.392 

2.592 
2.792 
2.992 
3.193 
3.393 

3.593 
3.793 
3.993 
4.193 
4.393 

4.594 
4.794 
4.994 
5.194 
5.394 

5.594 
5.794 
5.994 
6.195 
6.395 

6.595 
6.795 
6.995 
7.195 
7.395 

7.595 
7.796 
7.996 
8.196 
8.396 

8.596 
8.796 
8.996 
9.197 
9.397 

9.597 
9.797 
9.997 
10.197 
10.397 

10.597 
10.798 
10.998 
11.198 
1 1.398 

11.598 
11.798 
11.998 
12.199 
12.399 

- 

~ 

3.3209 
3.3209 
3.3210 
3.321 1 
3.321 2 

0.32 12 
0.32 13 
0.3214 
0.3215 
0.3215 

0.3216 
0.3217 
0.3218 
0.3218 
0.3219 

0.3220 
0.3221 
0.3221 
0.3222 
0.3223 

0.3224 
0.3225 
0.3225 
0.3226 
0.3227 

0.3228 
0.3221 
0.3229 
0.3230 
0.3231 

0.3231 
0.3232 
0.3233 
0.3234 
0.3234 

0.3235 
0.3236 
0.3237 
0.3237 
0.3238 

0.3239 
0.3240 
0.3240 
0.3241 
0.3242 

0.3243 
0.3244 
0.3244 
0.3245 
0.3246 

0.3247 
0.3247 
0.3248 
0.3249 
0.3250 

- 
I .o49 

1.410 
1.600 
1.796 

1 .995 
2.195 
2.394 
2.594 
2.794 

I .m 

2.m 
3.193 
3.392 
3.592 
3.792 

3.991 
4.191 
4.390 
4.590 
4.790 

4.989 
5.189 
5.388 
5.588 
5.788 

5.987 
6.187 
6.386 
6.586 
6.786 

6.985 
7. I 85 
7.384 
7.584 
7.784 

7.983 
8.183 
8.382 
8.582 
8.782 

1.981 
9.111 
9.380 
9.580 
9.780 

4.980 
10.180 
10 380 
10.580 
10 7no 

10 98C 
I I  1ßO 
1 1  380 
I I  SEO 
1 1.780 
- 

- 
6 
7 
8 
9 
10 

1 1  
12 
13 
14 
15 

16 
17 
18 
I9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

4 6  
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 

59 
60 

sa 

I .ow 
1.228 
1.416 
1 .WS 
I .e00 

2.000 
2.200 
2.400 
2.600 
2.800 

3.000 
3.200 
3.400 
3.601 
3.800 

4.000 
4.200 
4.400 
4.600 
4.100 

5 ,000 
5.200 
5.400 
5.600 
5 .  800 

6.000 
6.200 
6.400 
6.600 
6.100 

7.000 
7.200 
7.400 
7.600 
7.800 

1.000 
8.200 
8.400 
8.600 
8.800 

9.000 
9.100 
9.400 
9.600 
3.800 

IO.000 
10.200 
10.400 
10.600 
10.8oc 

I l  .O00 
1 1  ,200 
11.400 
11.600 
1 1 .ao0 

1.3189 
1.3 1 89 
1.3 190 
1.3 190 
3.3191 

3.3191 
3.3192 
).JI92 
3.3193 
M193 

1.3194 
3.3194 
3.3195 
3.3196 
1.3196 

3.3197 
3.3197 
3.3191 
3.3198 
3.3199 

3.3199 
3.3200 
D.3200 
0.3201 
0.3201 

0.3202 
0.3202 
0.3203 
0.3203 
0.3204 

0.3205 
0.3205 
0.3206 
0.3206 
0.3207 

0.3207 
0.3208 
0.3208 
0.3209 
0.3209 

0.3210 
0.3210 
0.321 1 
0.321 1 
0.3212 

0.3213 
0.3213 
0.3214 
0.3214 
0.321 5 

0.3215 
0.3216 
0.3216 
0.3217 
0.3217 

).3175 
1.3176 
3.3176 
3.3176 
1.3177 

1.3177 
3.3 178 
9.3 178 
0.1171 
3.3179 

0.3179 
0.3179 
0.3180 
0.3180 
0.3181 

0.3181 
0.3181 
0.3182 
0.3182 
0.31 82 

0.31 83 
0.3183 
0.3184 
0.3184 
0.3184 

0.3185 
0.3 1 85 
0.3 186 
0.3 I86 
0.3 186 

0.3187 
0.3187 
0.3187 
0.3188 
0.31 88 

0.3189 
0.3189 
0.3 1 ô9 
0.3190 
0.3190 

0.3190 
0.3191 
0.3191 
0.3192 
0.3192 

0.3192 
0.3193 
0.3193 
0.3194 
0.3194 

0.3194 
0.3195 
0.3195 
0.5195 
0.3196 

0.3 166 
0.3166 
0.3166 
0.3166 
0.3167 

0.3167 
0.3167 
0.3168 
0.3 161 
0.3168 

0.3168 
0.3 169 
0.3 169 
0.3169 
0.3 169 

0.3170 
0.3170 
0.3170 
0.3170 
0.3171 

0.3171 
0.3171 
0.3172 
0.3172 
0.3172 

0.3172 
0.3173 
0.3173 
0.3 173 
0.3173 

0.3174 
0.3174 
0.3174 
0.3175 
0.3175 

0.3175 
0.3175 
0.3 176 
0.3176 
0.3176 

0.3176 
0.3177 
0.3177 
0.3177 
0.3177 

0.3178 
0.3 178 
0.3178 
0.3 179 
0.3179 

0.3179 
0.3179 
0.3180 
0.3180 
0.3180 

0.31 18 
0.3118 
0.3111 
0.31 18 
0.3117 

0.31 17 
0.31 17 
0.31 16 
0.31 16 
0.3116 

0.3116 
0.3115 
0.3115 
0.3115 
0.31 15 

0.31 14 
0.31 14 
0.31 14 
0.3114 
0.31 13 

0.3113 
0.3113 
0.3112 
0.3112 
0.3112 

0.31 12 
0.31 1 1  
0.31 I l  
0.31 I l  
0.31 I l  

0.3110 
0.3110 
0.31 10 
0.3109 
3.3109 

0.3109 
0.3 1 O9 

0.3101 
0.3101 

0.3101 
0.3107 
0.3101 
0.3107 
0.3101 

0.310¿ 
0.3 104 
0.3101 
0.310: 
0.3101 

0.3101 
0.310: 
0.310, 
0.310, 
0.3104 

0.3 i oa 

0.3 109 
0.3101 
0.3 1 O8 
0.3108 
0.3107 

0.3107 
0.3106 
0.3106 
0.3106 
0.3105 

0.3105 
0.3105 
0.3104 
0.3 104 
0.3103 

0.3 103 
0.3 103 
0.3102 
0.3102 
0.3102 

0.3101 
0.3101 
0.3100 
0.3100 
0.3100 

0.3099 
0.3099 
0.3091 
0.3091 
0.3091 

0.3097 
0.3097 
0.3097 
0.3096 
0.3096 

0.3095 
0.3095 
0.3095 
0.3094 
0.3094 

0.3094 
0.3093 
0.3093 
0.3092 
0.3092 

0.3092 
0.3091 
0.3091 
0.3090 
0.3090 

0.3090 
0.3089 
0.3089 
0.3089 
0.3088 

3.3095 
).3095 
1.3094 
Mo94 
1.3093 

3.3093 
1.3092 
1.3092 
1.3091 
1.3091 

3.3090 
3.3090 
3.3089 
3.3081 
m.3081 

D.3017 
0.3017 
D.3086 
0.3086 
0.3015 

0.3085 
0.3084 
0.3084 
0.3083 
0.3083 

0.3012 
0.3082 
0.3081 
0.3011 
0.3080 

0.3079 
0.3079 
0.3078 
0.3078 
0.3077 

0.3077 
0.3076 
0.3076 
0.3075 
0.3075 

0.3074 
0.3074 
0.3073 
0.3073 
0.3ü72 

0.3071 
0.3071 
0.3070 
0.3070 
0.3069 

0.3069 
0.3061 
0.3068 
0.3061 
0.3067 

MO75 
>.3075 
1.3074 
3.3073 
3.3072 

3.3072 
3.3071 
3.3070 
3.3069 
3.3069 

3.3068 
D.3067 
0.3066 
0.3066 
0.3065 

0.3064 
0.3063 
0.3063 
0.3062 
0.3061 

0.3060 
0.3059 
0.3059 
0.3058 
0.3057 

0.3056 
0.3056 
0.3055 
0.3054 
0.3053 

0.3053 
0.3052 
0.3051 
0.3050 
0.3050 

0.3049 
0.3048 
0.3047 
0.3047 
0.3046 

0.3045 
0.3044 
0.3044 
0.3043 
0.3042 

0.3041 
0.3040 
0.3040 
0.3<'39 
0.30 18 

0.303ï 
0.3037 
0.3036 
0.3035 
0.3034 

1 .O39230 
1.212436 
1.315641 
1.558846 
1.732051 

1.905256 
2.078461 
2.251666 
2.424171 
2.591076 

2.771281 
2.944416 
3.117691 
3.290197 
3.464102 

3.637307 
3.81051 2 
3.98371 7 
4.156922 
4.330127 

4.503332 
4.676537 
4.849742 
5.022947 
5.196152 

5.369357 
5.542563 
5.7 15768 
5.888973 
6.062178 

6.235383 
6.408588 
6.581793 
6.754998 
6.928203 

7.101408 
7.27461 3 
7.447818 
7.621024 
7.794229 

7.967434 
8.110639 
8.313144 
8.487049 
8.660254 

8.833459 
9.006664 
9.179869 
9.353074 
9.526279 

9.699484 
9.872690 
10.04519 
10.21910 
10.39210 

0.808 
1 .o08 
1.208 
1.408 
1.608 

1 .Bo8 
2.008 
2.208 
2.407 
2.607 

2.807 
3.007 
3.107 
3.407 
3.607 

3.806 
4.006 
4.206 
4.406 
4.606 

4.806 
5.006 
5.206 
5.405 
5.605 

5.805 
6.005 
6.205 
6.405 
6.605 

6.805 
7.004 
7.204 
7.404 
7.604 

7.804 
8.004 
8.204 
8.403 
8.603 

8.803 
9.003 
9.203 
9.403 
9.603 

9.803 
lO.002 
10.202 
10 402 
10 602 

iO.802 
I 1  .o62 
I I  202 
11.401 
1 1  to1 

1 .200000 
1.400000 
1.600000 
1.800000 
2.000000 

2.200000 
2.400000 
2.600000 
2.800000 
3.00oooo 

3.200(300 
3.400000 
3.600000 
3.800000 
4.00oooo 

4.200000 
4.400000 
4.600000 
4.800000 
5.000000 

5.200000 
5.400000 
5.60oooO 
5.800000 
6.000000 

6.200000 
6.400000 
6.600000 
6.800000 
7.0MK)o 

7.200000 
7.400000 
7.600000 
7.800000 
8.00oooo 

1.200000 
8.40000(1 
1.6000Oû 
1.1000w 
9.000000 

9. 200000 
9.400000 

9.8ooooc 
10.0000c 

1 0.2000c 
10.4000C 
I0.6000C 
10.1000c 
1 1 .000Oc 

I 1 .2oooc 
I l  .4000C 
1 1.6000C 
1 1 .IOOOC 
12.0000c 

v.6ooooa 

f Where a minimum value for the fillet radius must be specified see 
paragraph 7 3 and Table 108 

g External splines desiQned to this malor diameter tabulation may not 
be interchanged with splines designed to previous spline standards 
I t  is parmissible to specify the full rangs of tolerances h t e d  for E x  
terna1 Major Diameter if the mating internal spline is per this stan 
dard or ANSI 65.15-1950 full dadendurn splines If the mating 
spline is per other spline standards. the Max Malor Diameter and 
Tolerancas on mapr diameter must be reduced by O 2/P + 0 ûû4 in. 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83 

b For REF minimurn actual space width. and REF maximum actual 
tooth thickness. see Table 64 

c. See Table 105. 
d. For REF maximum effective space width, and REF minimum effec- 

tive tooth thickness. see Table 64 
e. Figures in bold type are modified values, see Section 25. 
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7 

)7 

8.7 

tntornol 
O l d  

External 

6 5 4 4 5 6 7 

' 6  $5 $4 '4 t 5  '6 t 7  

8.6 8.5 8,4 11.4 11.5 11.6 11.7 

Inromal 
(see Dmwing Dato) 

Externol 
(mo Dmwing Doto) 

- 

DFi 
Form 
Dia. 

- 
5.1 __ 

Min. EH. Circ. S p o o  Width 

Noter c & d 

Max.  W. Circ. Tooth Thidinsr 

Notos c l d 
= 0.2618 = 0.2618 

Max. Actual Circ. Space Width 

for lokroncb Class 

Min. Actual Circ. Tooth Thickmi 

for Toloronco Class 

Dri 
Major 
Dio. 

M 4 X .  

___ 
4.2 

Di 
Mino 
Dio. 

Do 
Maior 
$%O. 

~ 

14.1 

DFe 
Fami 
Dio. 

- 
17.1 

Dre 
Minor 
Dio. 
Min. 

18.2 6. I 

Note i Note N o t o s a l b  Note g 

+o 
. 50 

1.167 
I .333 
1.500 
1.667 
1.833 

2.000 
2.167 
2.333 
2.500 
2.667 

2.833 
3.000 
3.167 
3.333 
3.500 

3.667 
3.833 
4.000 
4.167 
4.333 

4.500 
4.667 
4.833 
5.000 
5.167 

5.333 
5.mo 
5.667 
5.833 
6.000 

6.167 
6.333 
6.500 
6.667 
6.133 

7.000 
7.167 
7.333 
7.500 
7.667 

7 . w  
1.000 
1.167 
8.333 
1.500 

1667 
B.833 
V.o00 
V.167 
P.333 

v.500 
P . 6 0  
?.O33 
1 .O00 
1.167 

- 

- 

- 

Note f - 

- 
0.2657 
0.2651 
0.2658 
0.2659 
0.2659 

0.266a 
0.2660 
0.2661 
0.2661 
0.2662 

0.2662 
0.2663 
0.2663 
0.2664 
0.2664 

0.2665 
0.2< $5 
0 . 2 6 ~ 6  
0.2666 
0.2667 

0.2667 
0.2668 
0.1668 
0.2669 
0.2669 

0.2670 
0.2670 
0.2671 
0.267 1 
0.2672 

0.2672 
0.2673 
0.2673 
0.2674 
0.2674 

0.2674 
0.2675 
0.2675 
D.2676 
0.2676 

3.2677 
3.2677 
3.2678 
1.2678 
1.2679 

1.2679 
1.2660 
1.268û 
1.2681 
1.2681 

1.2682 
L2682 
1.2683 
1.2683 
1.2684 - 

+ sa 
.a 

ami 

1.m 

- 

1.023 
1 . m  

1 . S M  

1.667 
1 .a34 
2.000 
2.167 
2.334 

2.500 
2.667 
2.834 
3 .000 
3.167 

3.334 
3.500 
3,667 
3.834 
4.m 

4.167 
4.334 
4.500 
4.667 
4.834 

5 .o00 
5.167 
5.334 
5.500 
5.667 

5.834 
6.000 
6.167 
h.334 
6.500 

6.667 
6.834 
7.000 
7.167 
1.334 

?.SOO 
7.667 
T.834 
B.o00 
B.167 

1.334 
k .500  
k.667 
1.834 
?.wo 
P.167 
P.334 
?.500 
P.667 
1.834 - 

Tdomnw in 
Ton lhourondths - 

6 
7 
8 
9 

10 

I I  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
51 
59 
60 - 

- 
1.326 
1 A93 
1.660 

1.994 
i .a27 

2.160 
2.327 
2.494 
2.661 
2.827 

2.994 
3.161 
3.328 
3.495 
3.661 

3.828 
3.995 
4.162 
4.329 
4.495 

4.662 
4.829 
4.996 
5.163 
5.329 

5.496 
5.663 
5.830 
5.996 
6.163 

6.330 
6.497 
6.664 
6.830 
6.997 

7.164 
7.331 
7.491) 
7.664 
7 .P1 

7.998 
8.165 
8.331 
8.498 
8.66s 

8.- 
8.999 
9.165 
9.332 
9.499 

9.666 
9.m 
9.999 
10.166 10.333 

- 
1.171 
1.338 
1 S O 4  
1.671 
1.838 

2.004 
2.171 
2.338 
2.505 
2.672 

2.839 
3.006 
3.173 
3.340 
3.507 

3.674 
3.841 
4.008 
4.175 
4.342 

4.509 
4.676 
4.843 
5.010 
5.177 

5.344 
5.51 1 
5.678 
5.845 
6.012 

6.179 
6.346 
6.513 
6.680 
6.847 

7.014 
7.181 
7.348 
7.515 
7.682 

7.849 
1.0 16 
8.183 
8.350 
8.517 

1.684 
1.851 
9.018 
9. I 85 
9.352 

9.519 
9.686 

0.020 
D. 187 

9.853 

- 
0.2674 
0.2675 
0.2676 
0.2676 
0.2677 

0.2678 
0.2678 
0.2679 
0.2660 
0.2680 

0.2681 
0.2682 
0.2683 
0.2683 
0.2684 

0.2685 
0.2685 
D.2686 
D.2687 
0.2687 

D.2688 
0.2689 
3.2690 
3.2690 
3.2691 

1.2692 
1.2692 
1.2693 
1.2694 
1.2694 

1.2695 
1.2696 
b.2697 
U 6 9 7  
1.2698 

1.2699 
1.2699 
1.2700 
1.2701 
1.2701 

1.2702 
1.2703 
1.2704 
1.2704 
1.2705 

1.2706 
1.2706 
1.2707 
ì.2708 
1.2708 

1.2709 
1.2710 
1.271 1 
1.271 1 
1.2712 - 

- 
0.2646 
0.2646 
0.2647 
0.2647 
0.2647 

0.2648 
0.2648 
0.2649 
0.2649 
0.2649 

0.2650 
0.2650 
0.2650 
0.2651 
0.2651 

0.2651 
0.2652 
0.2652 
0.2652 
0.2653 

0.2653 
0.2653 
0.2654 
0.2654 
0.2654 

0.2655 
0.2655 
0.2656 
0.2656 
0.2656 

0.2657 
0.2657 
0.2657 
0.2658 
0.2658 

0.2658 
0.2659 
0.2659 
0.2659 
0.2660 

0.2660 
0.1660 
0.2661 
0.2661 
0.2661 

0.2662 
0.1662 
0.2663 
0.2663 
0.2663 

0.2664 
0.2664 
0.2664 
0.2665 
D.2665 - 

f 

- 
0.2638 
0.2638 
0.2631 
0,2639 
0.2639 

0.2639 
0.2639 
0.2640 
0.2640 
0.2640 

0.2640 
0.2641 
0.2641 
0.2641 
0.2641 

0.2642 
0.2642 
0.2642 
0.2642 
0.2643 

0.2643 
0.2643 
0.2643 
0.2644 
0.2644 

0.2644 
0.2644 
0.2645 
0.2645 
0.2645 

0.2645 
0.2646 
0.2646 
0.2646 
0.2646 

0.2647 
0.2647 
0.2647 
0.2647 
0.2648 

0.2648 
0.2648 
0.2648 
0.2649 
0.2649 

0.2649 
0.2649 
0.26% 
0.2650 
0.2650 

0.2650 
0.2651 
0.2651 
0.2651 
0.2651 - 

- 
0.2590 
0.2590 
0.2589 
0.2589 
0.2588 

0.2588 
0.2588 
0.2587 
0.2587 
0.2587 

0.2586 
0.2516 
0.2586 
0.1585 
0.2585 

0.1585 
0.25M 
0.2584 
0.1584 
0.2583 

0.2583 
0.2583 
0.2582 
0.2582 
0.2581 

0.2581 
0.1581 
0.2580 
0.1580 
0.2580 

0.2579 
0.2579 
0.2579 
0.2571 
0.2578 

0.2578 
0.2577 
0.2577 
0.2577 
0.2576 

0.2576 
0.2576 
0.2575 
0.2575 
0.2574 

0.2574 
0.2574 
0.2573 
0.2573 
0.2573 

0.2572 

0.2572 

0.2571 

m.2572 

m.2571 - 

- 
0.2579 
0.2571 
0.2578 
0.2577 
0.2577 

0.2576 
0.2576 
0.2575 
0.2575 
0.2574 

0.2574 
0.2573 
0.2573 
0.2572 
0.2572 

0.2571 
0.2571 
0.2570 
0.2570 
0.2569 

0.2569 
0.2568 
0.2568 
0.2567 
0.2567 

0.2566 
0.2366 
0.2565 
0.2565 
0.2564 

0.2561 
0.2563 
0.25ó3 
0.2562 
0.2561 

0.2562 
D.2561 
3.2561 
3.2560 
1.2560 

1.2559 
1.2559 
1.2558 
1.2558 
1.2557 

1.2557 
1.2556 
b.2556 
1.2555 
1.2555 

1.2554 
1.2554 
1.2553 
1.2553 
1.2552 - 

- 
au1 
1.020 
1.17s 
1 .Ja4 
1 A96 

I .662 
1 .ô29 
1.995 
2.162 
2.328 

2.494 
2.661 
2.827 
2.993 
3.160 

3.326 
3.492 
3.659 
3.825 
3.991 

1.158 
1.324 
1.490 
1.657 
1.823 

1.989 
5.156 
5.322 
1.488 
5.655 

5.821 
1.987 
5.154 
5.320 
5.486 

5.653 
b.819 
5.985 
'.I52 
'318 

'.A84 
'A51 
'.ô I7 
'.PU 
1.150 

1.316 
1.482 
1.649 
1.815 
1.981 

'. I48 
' 9 1 4  
'.4W 
'.647 
' J I 3  - 

1 .ooooo( 
1.166667 
1.33333J 
1.500ooc 
1.666667 

I .a33333 
2.00000C 
2.16666'1 
2.333333 
2.50000(1 

2.666667 
2.833333 
3.00000(3 
3.166667 
3.333333 

i. 5ooooa 
3.666667 
3.033333 
4.000000 
4.166667 

4.333333 
4.500000 
4.666667 
4.833333 
5.000000 

5.166667 
5.333333 
5.500000 
5.666667 
5.833333 

6.M)o<) 
6.166667 
6.333333 
6.500000 
6.666667 

6.833333 
7.000000 
7.166667 
7.333333 
7.500000 

7.666667 
7.833333 
8.000(300 
8.166667 
8.333333 

8 . u ) o  
1.666667 
1.833333 
9.000000 
9.166667 

9.333333 
9.M0000 
9.666667 
9.u3333 
10.00000 - 

0.2591 
0.1591 
0.2591 
0.2597 
0.259'1 

0.259'1 
0.2597 
0.2596 
0.2596 
0.2596 

0.2596 
0.259á 
0.2595 
0.2595 
0.2595 

0.2594 
0.2594 
0.2594 
0.2594 
0.2593 

0.2593 
0.2593 
0.2593 
0.2592 
0.2592 

0.2592 
0.2592 
0.2591 
0.2591 
0.2591 

0.2591 
0.2590 
0.2590 
0.2590 
0.2590 

0.2589 
0.2589 
0.2589 
0.2589 
0.2588 

0.2588 
0.2581 
0.2588 
0.2587 
Q.2587 

0.2587 
D.2587 

3,2586 
D.2586 

m.2516 

m . 2 5 ~  
3.2585 
3.2585 
1.2585 
1.2585 - 

0.674 
0.840 
1 .o07 
1.173 
1.340 

1.506 
1.673 
1 .E39 
2.006 
2.173 

2.339 
2.506 
2.672 
2.839 
3.005 

3.172 
3.338 
3.505 
3.671 
3.838 

4.005 
4.171 
4.338 
4.504 
4.671 

4.837 
5.m4 
5.170 
5.337 
5.503 

5.670 
1.837 
1.003 
1.170 
1.336 

1.503 
1.669 
1.836 
'.002 
V.169 

'3.35 
'302 
'.66? 
'.ow 
1.002 

1.168 
1.335 
1.501 
1.668 
1.834 

'1001 
1.167 
'.u4 
'.501 
'.U7 - 

0.8660254 
1.010363 
1.1 54701 
1.299038 
1.443376 

1.587713 
1.732051 
1.876388 
2.020726 
2.165064 

2.309401 
2.453739 
2.598076 
2.74241 4 
2.886751 

3.031089 
3.175426 
3.3 19764 
3.464102 
3.608439 

3.752777 
3.8971 14 
4.041452 
4.185789 
4.330127 

4.474465 
4.618802 
4.763140 

5.0518 15 

5.196152 
5.340490 
5.484828 
5.629165 
5.773503 

5.917840 
6.062178 
6.206515 
6.350853 
6.4951 90 

6.639528 
6.783866 
6.928203 
7.072541 
7.216878 

7.361216 
7.505553 
7.64989 1 
7.794229 
7.938566 

8.082904 
8.227241 
8.371 579 
1.511916 
8.660254 

4.907477 

- 

0.2562 
0.2561 
0.2560 
0.2560 
0.2559 

0.2558 
0.2558 
0.2557 
0.2556 
0.2555 

0.2555 
0.2554 
0.2553 
0.2553 
0.2552 

0.2551 
0.2551 
0.2550 
0.2549 
0.2548 

0.2548 
0.2547 
0.2546 
0.2546 
0.2545 

0.2544 
0.2544 
0.2543 
0.2542 
0.254 1 

0.2541 
0.2540 
0.2539 
0.2539 
0.2538 

0.2537 
0.2537 
0.2536 
0.2535 
D.2534 

0.2514 
3.2533 
1 .2u2 
1.2532 
1.2531 

1.2530 
1.2530 
1.2529 
1.2528 
1.2527 

1.2527 
1.2526 
1.2525 
1.2525 
1.2524 - 

a. Measurement with pins cannot bt used to determine offoctro space 
wdrh and tooth thaknoss. Measurement with pins for actual space 
wdth and tooth thrkness are in Tables 7683.  

b For REF minimum actual space width. and REF maximum actual 
tooth thickness, see Table 64 

c. See Table 105 
d. For REF maximum effective space width, and REF minimurn effec- 

tive tooth thickness. see Table 64 
e. Figures in bold type are modified values, see Section 25. 

Nhere a minimum value for the fillet radius must be specified, ~e 
paragaph 7.3 and Table 108. 

g. Extormi rpiim d . r i  to this nubr dhnntw tabulation m y  not 
b. intarehan@ with splina daignod to pwiour Sp(¡M standards. 
It ir pwmiuible to spœify tha full rano. of tdnancœ listed for Ex- 
tarnal Majw 0bnwt.r if th. nuti- intorml rpiiiw ir pa this stan- 
dard or ANSI 85.15-1950 full M u m  @ir#. I f  tha nmting 
d ina  ir pa 0 t h  s p i i n  rtanbrdr, th. Max Major Dbnw~r  and 
To Imam on nmjor diamaor must bm ducrd  bv 02/P + 0.W in. 
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STDVSAE B92.L-ENGL L19b 7943725 0584737 bTL 

S 

M a x .  Aciual Circ. Space Width 

for Tolerance Class 

7 6 5 4 

=7 86 85 =4 

8.7 8.6 8.5 8 .4  

t 

Min. Aciwl Circ. Tooth Thickness 

for Tolerance Class 

4 5 6 7 

t 4  1, t 6  t, 

11.4 11.5 11.6 11.7 

1.1915 
3.1935 
3.1934 
0.1934 
0.1933 

0.1933 
0.1933 
0.1932 
0.1932 
0.1932 

0.1931 
0.1931 
0.IPll 
0.1930 
0.1930 

0.1930 
0.1929 
0.1929 
0.1929 
0.1928 

0.1928 
0.1928 
0.1927 
0.1927 
0.1926 

O. 1926 

0.1924 
0.1923 
0.1923 
0.1922 
0.1912 

0.1921 
0.1921 
0.1920 
0.1920 
0.1919 

0.1919 
0.1918 
0.1918 
0.1917 
0.1917 

0.1916 
0.1916 
0.1915 
0.1915 
0.1914 

0.1914 
0.1913 
0.1913 
0.1912 
0.1912 

0.1925 
0.1925 

0.1924 
0.1924 
0.1924 

0.1910 
0.1909 

0.1909 
0.1908 
0.1908 

30 DEG PRESSURE ANGLE 
TABLE 30-30 DEG PRESSURE ANGLE, F I L L E T  ROOT SIDE FIT ,  8/16 SPLINE PITCH 
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Iniernal 
(w Drawing Data) 

External 
(see Drawing Dato) 

Internal 
ond 

Exiernol 

Piich 
Dia. 

4 
Min. Eff. Circ. Space Widih 

= 0.1963 
Notes c 1. d 

tv  
Mox. Hi. Circ. Tooth Thickness 

- 0.1963 
Noies c I d 

'b 
Bose 
Dia. 

Dri 
Major 
Dia. 
Max. 

__ 
4.2 

'Fi 
Form 
Dia. 

Di 
Minor 
Dia. 

- 
6.1 

DO 
Major 
Dia. 

- 
14.1 

OFe 
Form 
Dia. 

- 
17.1 

Note e 
- 

Dre 
Minor 
Dia. 
Min. 

18.2 5.1 

dote f __ Joie e 
~ 

+ 50 
-0 

Note g 

+O 
. 50 

- Note f 

Tolerance in 
Ten Thousandths - 

r.6- 
L I U  
LUI 
I .o00 
1.121 

1.246 
1.371 
I .496 
1.621 
1.746 

1.871 
I .995 
2.120 
2.245 
2.370 

2.494 
2.619 
2.744 
2.869 
2.993 

3.1 18 
3.243 
3.368 
3.492 
3.617 

3.742 
3.867 
3.991 
4.116 
4.241 

4.366 
4.490 
4.615 
4.740 
4.865 

4.989 
5.114 
5.239 
5.364 
5.488 

5.613 
5.738 
5.863 
5.987 
6.112 

6.237 
6.362 
6.486 
6.61 1 
6.736 

6.861 
6.985 
7.1 IO 
7.235 
7.360 - 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
I5 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42  
43 
44 
45 

46 
47 
48 
49 
50 

51 
5 2  
53 
54  
55 

56 
57 
58 
59 
60 

1.7500Ooo 
3.8750000 

1 .o00000 
1.125000 
1.250000 

1.375000 
1.500000 
I .625000 
1.750000 
1.875000 

2.000000 
2.125000 
2.250000 
2.375000 
2.500000 

2.625000 
2.750000 
2.875000 
3.000000 
3.1 25000 

3.250000 
3.375000 
3.500000 
3.625000 
3.750000 

3 .875000 
4 .O00000 
4.125000 
4.250000 
4.375MM 

4.500000 
4.625ooa 

4 . m o o a  

5 .  I 25ooa 
5.2soooa 

4.75000<1 

5.000000 

5.37500C 
5.50000C 
5.62500C 

5.75000C 
5.87500( 
6.0000M: 
6.12500( 
6.25000í 

6.37500( 
6.50000í 
6.62 SOO( 
6.75000( 
6.8750M 

7.0000w 
7.1250w 
7.2500M 
7.3750M 
7.50000l 

.6495 I9 1 
,7577722 
A660254 
8.9742786 
1 .O82532 

1.190785 
I .299038 
1.407291 
1 .SI 5544 
1.623798 

1.732051 
1.840304 
1.948557 
2.056810 
2.165064 

2.273317 
2.381570 
2.489823 
2.598076 
2.706329 

2.8 14583 
2.922836 
3.03 I089 
3.139342 
3.247595 

3.355848 
3.464102 
3.572355 
3 .680608 
3.788861 

3.897114 
4.005367 
4.113621 
4.221874 
4.330127 

4.438380 
4.546633 
4.654887 
4.7631 40 
4.871393 

4.979646 
5.087899 
5 .  I96 152 
5.304406 
5.412659 

5.52091 2 
5.629165 
5.737418 
5.845671 
5.953925 

6.062178 
6.170431 
6.278664 
6.386937 
6.495190 

0.957 
1.122 
1.247 
1.373 
1 A90 

1.623 
1.748 
1.873 
1 .W8 
2.123 

2.248 
2.374 
2.499 
2.624 
2.749 

2.874 
2.999 
3.124 
3.249 
3.375 

3.500 
3.625 
3.750 
3.875 
4.000 

4.125 
4.250 
4.376 
4.501 
4.626 

4.751 
4.076 
5.001 
5.126 
5.251 

5.376 
5.502 
5.627 
5.752 
5.877 

6.002 
6.127 
6.252 
6.377 
6.503 

6.628 
6.753 
6.870 
7.003 
7.128 

7.253 

7.504 
7.629 
7.754 

7.378 

0.879 
1 .O04 
1.129 
1.254 
1.379 

I .504 
1.629 
1.754 
1.879 
2.004 

2.129 
2.255 
2.380 
2.505 
2.630 

2.756 
2.881 
3.006 
3.131 
3.257 

3.382 
3.507 
3.632 
3.758 
3.883 

4.008 
4. I33 
4.259 
4.384 
4.509 

4.634 
4.760 
4.885 
5.010 
5.135 

5.261 
5.386 
5.51 1 
5.636 
5.762 

5.887 
6.01 2 
6.137 
6.263 
6.388 

6.5 I3 
6.638 
6.764 
6.889 
7.014 

7.139 
7.265 
7.390 
7.515 
7.640 

1 . M  
1.771 
L m 6  
I .m 
1.125 

1.250 
1.375 
1.500 
I ,625 
1.750 

I .a75 
2.000 
2.125 
2.250 
2.375 

2.500 
2.625 
2.750 
2.875 
3.000 

3.125 
3.250 
3.375 
3.500 
3.625 

3.750 
3.875 
4.000 
4.125 
4.250 

4.375 
4.500 
4.625 
4.750 
4.875 

5.000 
5.125 
5.250 
5.375 
5.500 

5.625 
5.750 
5.875 
6.000 
6.125 

6.250 
6.375 
6.500 
6.625 
6.750 

6.875 
7.000 
7.125 
7.250 
7.375 

0.2019 
D.2020 
0.202 I 
0.2021 
0.2022 

0.2023 
0.2023 
0.2024 
0.2025 
0.2025 

0.2026 
0.2027 
0.2028 
0.2028 
0.2029 

0.2030 
0.2030 
0.2031 
0.2032 
0.2032 

0.2033 
0.2034 
0.2035 
0.2035 
0.2036 

0.2037 
0.2037 
0.2038 
0.2039 
0.2039 

0.2040 
0.2041 
0.2042 
0.2042 
0.2043 

0.2044 
0.2044 
0.2045 
0.2046 
0.2046 

0.2047 
0.2048 
0.2049 
0.2049 
0.2050 

0.2051 
0.2051 
0.2052 
0.2053 
0.2053 

0.2054 
0.2055 
0.2056 
0.2056 
0.2057 

).2002 
).2003 
1.2003 
).2004 
1.2004 

1.2005 
1.2005 
1.2006 
9.2006 
3.2007 

3.2007 
3.2008 
3.2008 
0.2009 
0.2009 

0.2010 
0.2010 
0.201 1 
0.201 I 
0.2012 

0.2012 
0.2013 
0.2013 
0.2014 
0.2014 

0.2015 
0.2015 
0.2016 
0.2016 
0.2017 

0.2017 
0.2018 
0.2018 
0.2019 
0.2019 

0.2019 
0.2020 
0.2020 
0.2021 
0.2021 

0.2022 
0.2022 
0.2023 
0.2023 
0.2024 

0.2024 
0.2025 
0.2025 
0.2026 
0.2026 

0.2027 
0.2027 
0.2028 
0.2028 
0.2029 

i.1991 
1.1991 
1.1992 
1.1992 
I. 1992 

I. 1993 
1.1993 
1.1994 
1.1994 
1.1994 

1.1995 
1.1995 
).I995 
). 1996 
1.1996 

).I996 
1.1997 
1.1997 
1.1997 
).I998 

1.1998 
).1998 
).I999 
1.1999 
).I999 

1.2000 
).2000 
9.2001 
3.2001 
1.2001 

3.2002 
3.2002 
3.2002 
3.2003 
3.2003 

0.2003 
0.2004 
0.2004 
0.2004 
0.2005 

0.2005 
0.2005 
0.2006 
0.2006 
0.2006 

0.2007 
0.2007 
0.2008 
0.2008 
0.2008 

0.2009 
0.2009 
0.2009 
0.2010 
0.2010 

1 
- 

).I983 
).I983 
).I983 
). 1984 
). 1984 

). 1984 
1.1984 
). 1 985 
1.1985 
1.1985 

1.1985 
I. 1986 
1.1986 
1.1986 
3. 1986 

3. 1987 
3.1987 
1.1987 
3.1987 
3.1988 

o. 1988 
0.1988 
o. 1988 
0.1989 
0.1989 

0.1989 
0.1989 
O. 1990 
0.1990 
0.1990 

O. 1990 
0.1991 
0.1991 
0.1991 
0.1991 

0.1992 
O.  1992 
0.1992 
0.1992 
o. 1993 

0.1993 
0.1993 
O. 1993 
o. 1994 
0.1994 

o. 1994 
0.1994 
0.1995 
0.1995 
0.1995 

0.1995 
0.1996 
0.1996 
0.1996 
0.1996 

- 

1.1943 
3.1943 
1.1943 
9.1942 
3.1942 

1.1941 
3.1942 
1.1941 
3.1941 
3.1941 

0.1941 
0.1940 
3.1940 
0.1940 
0.1940 

D. 1939 
o. 1939 
o. 1939 
0.1939 
0.1938 

0.1938 
0.1938 
0.1938 
0.1937 
0.1937 

o. 1937 
0.1937 
O. I936 
0.1936 
0.1936 

0.1936 
0.1935 
0.1935 
0.1935 
0.1935 

0.1934 
0.1934 
0.1934 
o. 1934 
0.1933 

0.1933 
0.1933 
0.1933 
0.1932 
0.1932 

0.1932 
0.1932 
0.1931 
0.1931 
0.1931 

0.1931 
0.1930 
O. I930 
0.1930 
O. 1930 
- 

1.875 
I .o00 
1.125 
1.250 
1.375 

I .500 
1.625 
1.750 
I .875 
2.000 

2.125 
2.250 
2.375 
2.500 
2.625 

2.750 
2.875 
3 . 0 0 0  
3.125 
3.250 

3.375 
3.500 
3.625 
3.750 
3.875 

4.000 
4.125 
4.250 
4.375 
4.500 

4.625 
4.750 
4.875 
5.000 
5.125 

5.250 
5.375 
5 . 5 0 0  
5.625 
5.750 

5.875 
6.000 
6.125 
6.250 
6.375 

6.500 
6.625 
6.750 
6.875 
7.000 

7.125 
7.250 
7.375 
7.500 
7.625 - 

0.503 
0.628 
0.753 
0.877 
1.002 

1.127 
1.252 
1.377 
1.502 
1.627 

1.752 
1.876 
2.001 
2.126 
2.251 

2.376 
2.501 
2.626 
2.751 
2.875 

3.000 
3.125 
3.250 
3.375 
3.500 

3.625 
3.750 
3.874 
3.999 
4.124 

4.249 
4.374 
4.499 
4.624 
4.749 

4.874 
4.998 
5.123 
5.248 
5.373 

5.498 
5.623 
5.748 
5.873 
5.997 

6.122 
6.247 
6.372 
6.497 
6.622 

6.747 
6.872 
6.996 
7.121 
7.246 

0.1907 
0.1906 
0.1905 
0.1905 
0.1904 

0.1903 
0.1903 
0.1902 
0.1901 
o. 1 VOO 

0.1900 
o. 1899 
0.1898 
o. 1898 
o. 1897 

O. 1 896 
O. 1896 
o. 1895 
o. I894 
o. 1893 

0.1893 
O. 1 892 
0.1891 
0.1191 
0.1890 

0.1889 
o. 1889 
O. 1 886 
0.1887 
0.1887 

O. 1886 
o. 1885 
o. I884 
0.1884 
0.1883 

0.1882 
o. I882 
0.1881 
0.1880 
0.1880 

0.1879 
0.1878 
0.1877 
0.1877 
O.  1876 

0.1875 
o. 1875 
o. 1874 
0.1873 
O .  I872 

0.1872 
0.1871 
0.1170 
0.1870 
O .  1869 

0.1907 
O. 1906 
0.1906 
O. I905 
O. 1905 

0.1904 
O 1904 
O. 1903 
0.1903 
O. 1902 

0.1902 
0.1901 
0.1901 
0.1900 
0.1900 

0.1899 
0.1899 
o. 1898 
0.1896 
o. I897 - 

0.1923 
0.1922 
0.1912 
0.1922 
0.1921 

0.1921 
0.1921 
0.1920 
0.1920 
0.1919 

0.1919 
0.1919 
0.1918 
0.1918 
0.1918 

0.1917 
0.1917 
0.1917 
0.1916 
0.1916 
- 

a Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83 

b For REF minimum actual space width, and REF maximum actual 
tooth thickness. see Table 64 

c See Table 105 
d For REF maximum effectivespace width. and REF minimum effec- 

tive tooth thickness. see Table 64 
e Figures in bold type are modified values, see Section 25 

Where a minimum value 
DaraoraDh 7 3 and Table 1( 

the fillet radius must be specifged. see 

9. Exteinal splines designed to this major diameter tabulation may not 
be interchanged with splines designed to previous spline standards. 
I t  is permissible to specify the full range of tderances listed for Ex- 
ternal Major Diameter if the mating internal spline is per  this stan- 
dard or ANSI 85.15-1950 full dedendum splines. If the mating 
spline is per other spline standards, the Max Major Diameter and 
Tolerances on major diameter must be reduced by O.Z/P + 0.004 in. 
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4 
Min. Eff. CiK. 5-u Width 

= 0.1171 
N o t u  c 4 d 

5 

Mar. h o l  Cire. Spaem Width 

for lolorana Clou 

7 6 5 4 

1 7  '6 s5 SI  

8.7 8.6 8.5 8.4 

4r 
Mar. Eff. Cire. Tooth Thicknu 

= 0.1571 
N o t u c 4 d  

t 

Min. h o l  Circ. Tooth Thickmu 

for lokmncm Clom 

4 5 6 7 

t 4  t, tI3 b 
11.4 11.5 11.6 11.7 

D 
Pitch 
Dia. 

Ob 
B o u  
Dio. 

38 

intmmol 

30 DEG PRESSURE ANGLE 
TABLE 31-30 D E O  PRESSURE ANGLE,  F I L L E T  R O O T  SIDE F I T ,  ion0 SPLINE PITCH 

ond 
Litmrnal 

I - 

Di 
Mino 
Dia. 

7 

Do 
majw 
Dio. 

- 
14.1 - 

- 0  

i a  
- 5 0  

0.700 
0.- 
0.900 
1 .000 
1.100 

1 .m 
1 .loo 
I A00 
1.500 
I .600 

I .700 
I .m 
1.900 
2.OOO 
2.100 

2.100 
2.300 
2.400 
2.500 
2.600 

2.700 
2.800 
2.900 
3.000 
3.100 

3.109 
3.300 
3.400 
3.500 
3.600 

3.700 
3.- 
3 . m  
4.000 
4.100 

4.109 
4.300 
4.400 
1.500 
4.600 

b.700 
4.800 
1.900 
5.OOO 
5.100 

1.200 
5.300 
5.400 

1.600 

1.700 
1.800 
1.900 
1.- 
L.100 

- 
- 

m o  

- 

- 

N 

f 
'6 

P 

DFi 
Form 
Dio. 

- 
5.1 

Mim 
mo. 
Min. 

6.1 17.1 

M a  
- 1 14.2 

Note f Note 1 Not- a 1 b - 

- 
0.15w 
0.15W 
0.1590 

0.1591 

0.1591 
0.1591 
0.1591 
0.1591 
O. 1592 

O. 1592 
0.1592 
0.1592 
O. 1 592 
O. 1593 

O. 1 593 
0.1503 
o. 1593 
O. 1593 
o. 1594 

o. 1594 
o. 1594 
o. 1 594 
0.1594 
0.1595 

0.1 595 
0.1 595 
0.1595 
o. 1595 
D. 1595 

D. 1596 
Q. 1 596 
Q. 1 596 
0.1596 
D. 1 596 

D. I597 
D.1597 
3.1597 
3.1597 
3.1597 

3.1598 
3.1598 
3.1598 
I. 1598 
3.1598 

3.1599 
1.1599 
1.1599 
1.1594 
1.1599 

1.1599 
1.1600 
1.1600 
1.1600 
1.1600 

0 . 1 ~ 9 0  

- 

- 

- 
0.1534 
0.1 533 
0.1533 
0.1535 
0.1532 

0.1532 
0.1511 
0.1511 
0.1531 
o. I530 

O. 1530 
o. I 530 
0.1510 
o. 1529 
0.1518 

0.1528 
0.1528 
O. 1 527 
O. 1527 
o. 1527 

O. 1524 
O. I526 
D. 1 525 
0.1 525 
0.1525 

0.1524 
0.1524 
D.1524 
3.1513 
3.1 523 

I. 1522 
3.1522 
3.1522 
3.1521 
3.1521 

1.1521 
1.1510 
1.1510 
1.1519 
b.1519 

1.1519 
1.1518 
1.1518 
1.1517 
1.1517 

1.1517 
1.1516 
1.1516 
1.1516 
1.1515 

1.1515 
1.1514 
1.1514 
1.1514 
1.1511 - 

+ 50 
-0 
- 
au4 
a710 
amos 
o.mi 

RU1 

1 .o00 
1.100 
1.200 
1 300 
1 A00 

1 .500 
1.600 
1.700 
1 .m 
1.900 

2.000 
2.100 
2.200 
2.300 
2.400 

2.500 
2.600 
2.700 
2.800 
2.900 

3.OOO 
3.100 
3.200 
3.300 
3.400 

3.500 
3.600 
3.700 
3.800 
3.900 

4.000 
4.100 
4.200 
4.300 
4.400 

4.500 
4.600 
1.700 
4.800 
4.900 

5.000 
5.100 
5.200 
5.300 
5.400 

5.500 
5.600 
1.700 
5.m 
5.900 - 
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7 
8 
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1 1  
12 
13 
14 
15 

16 
17 
18 
19 
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21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

a. M 
- 

W 
W 

- 
0.1598 
o. 1598 
0.1598 
o. I598 
0.1599 

0.1599 
0.1599 
0.1600 
0.1400 
0.1600 

0.1600 
0.1601 
0.1601 
0.1601 
0.1601 

0.1601 
o. 1602 
o. I602 
0.1602 
O. 16Ol 

D. 1603 
D. 1603 
D. 1604 
D. 1604 
Q.1604 

3.1604 
3.1605 
L1605 
3.1605 
1.1605 

3.1606 
1.1606 
1.1606 
1.1607 
1. 1607 

1.1607 
1.1607 
1.1601 
).lm 
1. I608 

1.1608 
1.1609 
1.1609 
1.1609 
1.1609 

).i610 
1.1610 
1.1610 
1.1611 
1.1611 

1.1611 
1.1611 
1.1612 
1.1612 
1.1612 - 

- 
0.155i 
o. 1551 
o. 1551 
o. I551 
0.1551 

0.1551 
0.1551 
0.1551 
0.1551 
0.15s 

o. i 550 

o. i 550 

o. 1550 
0.1550 

o. 1549 

0.1549 
o. 1 549 
o. 1 549 
0.154P 
0.1548 

o. 1548 
0.1548 
o. 1 548 
0.1548 
o. 1547 

o. I547 
o. 1547 
0.1547 
0.1547 
0.1547 

O. 1 546 
0.1546 
O. 1 546 
0.1546 
O. 1546 

o. 1545 
O. 1 545 
D. 1 545 
O. 1545 
o. 1 545 

0.1544 
0.1544 
0.1544 
D. 1 544 
D.1544 

D. 1543 
3. 1 543 
3. 1 us 
I. 1543 
3. 1 543 

3.1 543 
1.1542 
1. I542 
1.1542 
P.1542 - 

- 
0.1544 
o. 1544 
0.1544 
0.1544 
O. 1543 

O. 1543 
O. 1543 
0.1542 
0.1542 
O. I542 

0.1542 
0.1541 
0.1541 
0.1541 
0.1541 

0.1540 
O . l U 0  
O. I540 
O. 1 540 
O. 1 539 

0.1539 
0.1539 
O. 1538 
0.1531 
o. 1 538 

o. 1 538 
O. I537 
O. 1537 
O. I537 
O. I 537 

0.1536 
0.1536 
O. 1536 
0.1535 
0.1535 

O. 1535 
O. 1535 
O. 1534 
O. 1 534 
O. 1534 

0.1534 
0.1533 
o. 1533 
o. 1533 
0.1 532 

0.1532 
o. 1512 
D.lU2 
D.1531 
D..1531 

D.1531 
D.1531 
3.1550 
LI530 
3.1 530 - 

- 
an, 
Qblb 
wo$ 
am 
a m  
0.996 
1 .Op6 
1.196 
1.296 
1.396 

1 A96 
1 396 
1.696 
1 .Tp6 
1 .ôV6 

1.995 
2.WS 
2.195 
2.295 
2.395 

2.494 
2.594 
2.694 
2.794 
2.194 

2.w3 
3.093 
3.193 
3.293 
3.393 

3.492 
3.592 
3.6V2 
3.792 
3.892 

3.Wl 
4 . W  
4.191 
4.291 
4.391 

4.490 
4.590 
1.690 
4.790 
4 .890  

4.919 
1.019 
1.189 
I.289 
1.- 

1.488 
1.w 
1 . a  
1.788 
1.888 - 

- 
0.799 
0.899 
0.999 
1.100 
1.200 

1 .JO0 
1 .ao 
1.600 
1 .m 
1.m 
1.900 
2.000 
2.100 
2.201 

2.301 
1.401 
2.501 
2.601 
2.701 

2.801 
2.901 
3.001 
3.101 
3.201 

3.302 
3.402 
3.502 
3.602 
3.702 

3.802 
3.W2 
4.002 
4.102 
4.202 

4.302 
4.403 
4.503 
4.603 
4.703 

4.803 
4.903 
5.003 
5.103 
5.103 

5.303 
5.404 
5.504 
5.604 
5.704 

5.804 
5.904 
6.001 
6.104 
6.204 

i.m 

- 

- 
0.704 
0.004 
0.904 
1.004 
1.104 

-- 
0.1608 
0.1609 
0.1609 
0.1609 
0.1610 

0.1610 
0.1611 
0.161 1 
0.1611 
0.1612 

0.1612 
0.1612 
0.1613 
0.1613 
0.1614 

0.1614 
0.1614 
0.1615 
0.1615 
0.1615 

0.1616 
0.1616 
0.1617 
0.1617 
0.1617 

0.1618 
0.1618 
0.1618 
0.1619 
0.1619 

0.1620 
0.1620 
0.1620 
0.1421 
0.1621 

0.1621 
0.1622 
0.1622 
0.1623 
0.1623 

D.1623 
0.1624 
D.1624 
0.1625 
D.1625 

D. 1625 
m.1626 
m. i 626 
3.1626 
3.1627 

3.1627 
3.1628 
3.1628 
1.1628 
I. I629 - 

0.6OOOOO4 
0.700Q00a 
0.8000000 
O.VOOO000 

1.00000(1 

1.10000(1 
1.100000 
1.306606 
I .4OOO0(1 
1.500000 

1.60000Q 
1.700000 
I .MKMoo 
1.900000 
2.000000 

2.100000 
2.200000 
2.300000 
2.400000 
2.50000(1 

2.400000 
2.700000 
2.mOoOO 
2.900000 
LOO0000 

3.1ooooo 
3.200000 
3.3oooOO 
3.400oW 
3.500000 

3.600000 
3.700000 
3.uK)Ooa 
3.W0000 
4.000000 

4.100000 
4.200000 
4.300000 
4.400000 
4.500000 

4.60oooa 
4.700000 
4.M0000 
4.900000 
5.000000 

5.100000 
5.200000 
5.300000 
5.400000 
5.500000 

5.600000 
5.700000 
5.- 
5.900000 
6.000000 

3.5196152 
).6042171 
1.4928203 

1.8660254 

1.9526279 
1 .O39230 
1.125833 
1.212436 
1.299038 

1.38564 1 
1 A72243 
1.558846 
1.645448 
I .732051 

1.8 I U 5 1  
I .POS254 
1.991858 
2.078461 
2.165064 

2.251666 
2.338269 
2.424871 
2.51 1474 
2.598076 

2.684679 
2.771181 
2.857884 
2.944484 
3.031089 

3.1 17691 
3.204294 
3.290897 
3.377499 
3.464102 

3.550704 
3.637307 
3.723909 
3.810312 
3.8971 14 

3.983717 
4.070319 
4.156922 
4.243524 
4.3301 27 

4.4 16730 
4.503332 
4.589935 
4.676537 
4.7631 40 

4.849742 
1.936345 
5.022947 
5.109550 
5.196152 

i.nv4229 

0.1624 
0.1625 
0.1625 
O. 1626 
0.1626 

0.1627 
0.1627 
0.1628 
O. I629 
O. I629 

0.1630 
0.1630 
0.1631 
0.1631 
0.1632 

0.1612 
0.1633 
0.1633 
0.1634 
O. 1634 

O. 1635 
0.1636 
0.1636 
0.1637 
0.1437 

3.163a 
3.1638 
3.1639 
3.1 639 
3.1640 

1.1640 
3.1641 
3.1442 
3.1b42 
1.1643 

1. 1643 
1. 1444 
1.1644 
1.1645 
1.1645 

1.1646 
1.1646 
1.1447 
1.1647 
1.1448 

1. 1649 
b.1649 
1.1430 
1.1650 
1.1651 

1.1651 
1.1652 
1.1652 
1.1653 
1. 1653 - 

0 .m 
0.501 
0.601 
0.700 
0.800 

0.900 
1 .o00 
1.100 
1 *m 
1 .mo 
1 .a 
1 .600 
1 .m 
1.799 

1 .ow 
1 .w9 
1.099 
2.199 
2.299 

2.399 
2.499 
2.m 
2.6W 
2.799 

2.898 
1.998 
3.m 
3.198 
t.290 

1.m 
1.- 
1.598 
1.m 
1.198 

l.m 
1w7 
1.097 
1.197 
1.297 

1.397 
1.497 
1.m 
1.697 
1.797 

1.897 
1.996 
Low 
1.1% 
im 
1.m 
1.496 
i.- 

t . 6 9 6  
.106 

1.m 

- 

0.1518 
0.1517 
0.1517 
0.1514 
0.1516 

0.15lS 
0.1515 
0.1514 
0.1511 
0.15I3 

0.1512 
0.1512 
0.1511 

0.1510 

0.1510 
0.1509 
0.1509 

O. 1 507 

O. 1 SO7 
0.1506 
0.1506 
0.1505 
0.1505 

D.1504 
O. 1504 
0.1503 
8.1503 
0.1502 

D.1502 
D.1501 
D . 1 5 0 0  
Q.1500 
D. I499 

3.1499 
Q. I 498 

3.1497 
3.1497 

I. 1496 
LI496 
1.1495 
1.1495 
J.1494 

1.1493 
1. 1 493 
1.14P1 
1.1492 
1.1491 

1.1491 
1.1490 
1.1490 
1. I489 
1.1489 

o . is i i  

o . i m  

m. i 498 

- 

1.204 
1.304 
1 A04 
1.504 
I .604 

1.704 
1 J O 4  
1.904 
2.004 
2.104 

2.205 
2.305 
2.405 
2.505 
2.605 

2.706 
2.- 
2.906 
3.006 
3,106 

3.207 
3.307 
3.407 
3.507 
3.607 

3.708 
3.808 
3.908 
1.008 
1.108 

1.209 
1.309 
1.409 
1.509 
1.609 

4.710 
1.810 
1.910 
5.010 
5.1 10 

5.21 1 
1.311 
5.41 1 
1.51 1 
1.61 1 

1.712 
1.812 
1.912 
LO12 
b.112 - 

uremenl with pins cannot be used to determine mffoetiw s p a w  
b and tooth thicknœs. Measurement with pins for actual space 
I and tooth thickness are in Tables 7683. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness. see Table 64. 

f. Where a minimum value for the fillet radius must be rpccified. sm? 
paagraph 7 3 and Table 106. 

9. Emrnri rpiirm krignd to tha nupr dunmr iobulation my o(R 
b. int.rrhng.d with splines daignd IO pr.riWi rpiiW rtndwdr 
II ir p.r-t~ to -ity ttw fuit ring. or tdr- ~akd for Er- 
twiui Major DNWW if aW mating interml spihm ii p u  this COIC 
dsid or ANSI Bs.15-195O full dd.ndum splina. If t h  mting 
rplim ir pr 0 t h  @¡no st.nd~&. thr Max Mipr  Dunw(.r and 
Toloranca on nu* diamoter m u t  b. n d d  by O.Z/P 0.004 in 

c. See Table 105. 
d. For REF maximum effective space width. and REF minimum effec- 

tive t w t h  thickness. see Table 64. 
e. Figures in bold type are modified values. see Section 25. 
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- 
1. 1362 
1. 1363 
1.1363 
1.1364 
1.1364 

1.1365 
I. 1365 
I. 1366 
1. 1 367 
1.1367 

3.1368 
3. I368 
3.1369 
3.1369 
3.1370 

0.1370 
0.1371 
0.1371 
0.1372 
0.1372 

o. 1373 
o. 1374 
0.1374 
o. 1375 
0.1375 

O. 1376 
0.1376 
O. 1377 
0.1377 
0.1378 

0.1378 
O. 1379 
0.1380 
0.1380 
0.1381 

0.1381 
O. 1382 
O. I382 
0.1383 
o. 1383 

0.1384 
o. 1384 
o. 1385 
0.1385 
O. 1386 

0.1387 
0.1387 
0.1388 
0.1388 
O. 1389 

0.1389 
0.1390 
O. 1390 
0.1391 
0.1391 - 

+ 50 
-0 
- 
m.w 
m.sm 
m . u 1  
m.752 

RI11 

0.834 
0.917 
1 .000 
1 .O84 
1.167 

1.250 
1.334 
1.417 
1.500 
1.584 

1.667 
1.750 
1 .I34 
1.917 
2.000 

2.084 
2.167 
2.250 
2.334 
2.417 

2.500 
2.584 
2.667 

2.834 

2.917 
3 . w  
3.084 
3.167 
3.25C 

3.334 
3.411 
3.5M 
3.584 
3.661 

3.7% 
3.834 
3.911 
4 .soc 
4.0& 

4.16; 
4.25f 
4.331 
4.41; 
4.5a 

4.58, 
4.66; 

4.8% 
4.91; 

2.7sa 

4 . 7 ~  

- 

D.668 
0 . 7 ~ 1  
0.834 
D.918 
1 .o01 

1 .on5 
1.168 
1.252 
1.335 
1.418 

1 .m 
1.585 
1 .669 
1.752 
1.836 

1.919 
2.002 
2.086 
2.169 
2.253 

2.336 
2.420 
2.503 
2.586 

2.753 
2.037 
2.910 
3.004 
3.m 

2.670 

3.110 
3.254 
3.337 
3.421 
3.504 

3 . s 7  
3.671 
3.754 
3.038 
3.921 

4.005 
4.088 
4.171 
4.255 
4.338 

4.422 
4.505 
4.589 
4.672 
4.755 

4.839 
4.922 
5.- 
5.089 
5.173 - 

- 
1.588 
1.671 
1.754 
1.838 
1.921 

I ,004 
I .O88 
1.171 
1.254 
I .338 

1.421 
1.504 
1.588 
1.671 
1.754 

1 .O38 
1.921 
2.004 
2.088 
2.171 

2.255 
2.338 
2.422 
2.505 
2.589 

2.672 
2.756 
2.839 
2.923 
3.006 

3.090 
3.173 
3.257 
3.340 
3.424 

3.507 
3.591 
3.674 
3.758 
3.841 

3.925 
4 . m  
4.095 
4.175 
4.259 

4.342 
4.426 
4.509 
4.593 
4.676 

4.760 
4.143 
4.927 
5.010 
5.094 

- 
1.1346 
1.1347 
I. 1347 
1.1347 
1.1348 

1.1348 
). 1349 
1.1349 
). 1349 
1.1350 

1.1350 
1.1350 
1.1351 
1.1351 
b.1352 

).1352 
1.1352 
1.1353 
1. 1353 
3. 1353 

1.1354 
3.1354 
3.1355 
3.1355 
3.1355 

D. 1356 
3.1356 
0.1356 
D.1357 
D. 1357 

D.1358 
D. I358 
D.1358 
o. I359 
O. 1359 

0.1359 
0.1360 
O. 1360 
0.1361 
0.1361 

0.1361 
0.1361 
0.1361 
0.1363 
0.1363 

0.1363 
0.1364 
O. 1364 
O. 1364 
0.1365 

O. 1365 
O. 1366 
O. I366 
O. 1366 
O. 1367 

- 

- 
3.132E 
3.1328 
D.1328 
3.1321 
3.1329 

D.1329 
D. 1329 
0.1329 
0.1329 
D. 1330 

0.1330 
0.1330 
O. 1330 
O. I330 
0.1331 

0.1331 
0.1331 
0.1331 
0.1331 
O. 1332 

0.1332 
0.1332 
O. 1332 
0.1332 
o. I333 

0.1333 
0.1333 
0.1333 
o. I333 
0.1333 

o. 1334 
O. 1334 
0.1334 
o. 1334 
O. 1334 

o. 1335 
o. 1335 
o. 1335 
O. 1335 
o. 1335 

O. 1336 
O. 1336 
0.1336 
0.1336 
0.1336 

o. 1337 
0.1337 
0.1337 
o. 1337 
0.1337 

0.1337 
0.1338 
0.1338 
0.1338 
0.1338 - 

- 
I. 1290 
I. 1290 
1.1290 
I. 1290 
I. I289 

1.1289 
1. 1289 
1.1289 
1.1289 
). I288 

1. 1288 
1. 1288 
1.1288 
1. 1288 
1. 1287 

).1287 
1.1217 
3.1287 
3.1287 
3.1286 

3.1 286 
D.12M 
0.1286 
D.1216 
D.1285 

3.1 285 
D.1285 
D. 1285 
0.1285 
D. 1285 

D. 1284 
D. 1284 
0.1284 
O. 1284 
O. 1 2E4 

O. 1283 
0.1 283 
O. I283 
O. I283 
O. 1283 
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0.128: 
O.12E 
o. 128: 

o.izai 

o.izai 

0.1281 
0.1281 

0.1281 

0.128' 
0.12u 
o. 1 zu 
0.128~ 
o. 128( 

- 

- 
1.1336 
1. 1336 
1. 1336 
1. 1336 
1.1337 

1.1337 
I. I337 
1.1338 
3. 1338 
1. 1338 

3. 1338 
3.1339 
0.1339 
D. 1339 
0.1339 

D.1340 
0.1340 
0.1340 
0.1340 
0.1341 

0.1341 
0.1341 
0.1 342 
0.1342 
0.1342 

0.1342 
0.1343 
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0.1343 
0.1343 

0.1344 
0.1344 
0.1344 
0.1345 
0.1345 
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O. I346 
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1. 1280 
1. 1280 

1. 1280 
). 1279 
3.1 279 
3.1 279 
3.1279 

D.1278 
0.1 278 
D. 1278 
D. 1278 
D.1277 

0.1277 
D.1277 
0.1276 
0.1W6 
0.1276 

O. I276 
0.1275 
0.1275 
0.1275 
O. I275 

O. I274 
0.1274 
0.1274 
O. 1273 
0.1273 

O. I273 
O. 1273 
0.1272 
0.1 272 
O. 1272 

O. 1272 
0.1271 
0.1271 
0.1271 
O. 1270 

O. 1270 
0.1270 
O. 1270 
0.1 269 
0.1269 

O. 1269 
O. 1269 
O. 1268 
O. 1261 
O. 1261 

- 

I.1272 
1.1271 
I.1271 
1.1271 
1.1270 

3.1 270 
3. 1269 
3.1269 
3.1 269 
3.1268 

D. 1268 
D. 1268 
0.1 267 
D. I267 
0.1266 

0.1166 
0.1266 
0.1265 
0.1265 
0.1265 

0.1264 
O. I264 
O. 1263 
O. I263 
O. 1263 

O. 1262 
0.1262 
O. 1262 
0.1261 
0.1261 

0.1260 
0.1260 
0.1260 
O. 1259 
0.1259 

O. 1259 
0.1258 
O. 1 258 
O. 1257 
O. 1257 

0.1257 
O. 1256 
0.1256 
0.1255 
0.1255 

0.1255 
O. I254 
O. 1254 
0.1254 
0.1253 

0.1253 
0.1252 
0.1252 
0.1252 
0.1251 - 

3.1256 
3.1 255 
3.1255 
3.1 254 
3.1 254 

D.1253 
D.1253 
D.1252 
0.1251 
D.1251 

O. I ?50 
O. 1250 
O. 1249 
O. I249 
0.1248 

0.1248 
O. 1247 
0.1247 
O. I246 
O. 1245 

O. 1245 
0.1244 
O. 1244 
O. 1243 
O. 1243 

0.1242 
0.1242 
0.1241 
0.1241 
O. 1240 

O. 1240 
O. 1239 
O. 1238 
O. 1231 
O. 1237 

O. 1237 
O. 1236 
0.1 236 
O. 1233 
O. 1235 

O. 1234 
O. 1234 
0.1233 
0.1233 
O.Il32 

0.1231 
0.1231 
o. I230 
0.1230 
0.1229 

O. 1229 
o. 1228 
o. I228 
O. 1227 
O. 1227 - 

0.583 
D.667 
0.750 
D.833 
D.9 17 

I .000 
1 .O83 
1.167 
1.250 
1.333 

1.417 
1 ,500 
1 .583 
1.667 
1.750 

1 .a33 
1.917 
2.000 
2.083 
2.167 

2.250 
2.333 
2.417 
2.500 
2.583 

2.667 
1.750 
2.833 
2.917 
3.000 

3.083 
3.167 
3.250 
3.333 
3.4 17 

3.500 
3.583 
3.667 
3.750 
3.833 

3.917 
4.000 
4.083 
4.167 
4.250 

4.333 
4.417 
4.500 
4.583 
4.667 

4.750 
4.833 
4.917 
5.ooo 
5.083 - 

1.443 
L S I S  
1.sw 
L667 
1.747 

1.829 
1.912 
LW6 
I .O79 
1.162 

I .246 
1.329 
1.412 
1.496 
I .579 

I .¿a 
I .746 
I A29 
1.912 
1.995 

2.079 
2.162 
2.245 
2.328 
2.41 I 

2.494 
2.578 
2.661 
2.744 
2.827 

2.910 
2.993 
3.077 
3.160 
3.243 

3.326 
3.409 
3.492 
3.576 
3.659 

3.742 
3.825 
3.908 
3.991 
4.075 

4.158 
4.241 
4.324 
4.407 
4.490 

4.574 
4.657 
4.740 
4.823 
4.906 

fied, see 
- 

0.332 
0.416 
0.4W 
0.582 
0.665 

0.749 
0.832 
0.915 
0.m 
1.002 

1.165 
1.248 
1.331 
1.415 
1.498 

1 .u)1 
1 .a4 
1.748 
1.831 
1.914 

1 .w7 
2.080 
2.164 
2.247 
2.330 

2.413 
1.497 
2.580 
2.663 
2.746 

2.830 
2.913 
2.996 
3.079 
3.163 

3.246 
3.329 
3.412 
3.496 
3.579 

3.662 
3.745 
3.829 
3.912 
3.995 

4.078 
4.161 
4.245 
4.328 
4.41 1 

4.494 
4.578 
4.661 
4.744 
4.827 

1.43301 27 
1.5051814 
1.5773502 
1.6493 19 1 
1.7116878 

i.7938566 
i . W Z 5 4  
1.958194 1 
1 .O 1 O363 
1.012532 

1.154701 
1.226869 
1.299038 
1.371 207 
1.443376 

1.515541 
1.587713 
1.659882 
1.732051 
1 .804220 

1 .O76388 
1.948557 
2.020726 
2.092895 
2.l65064 

2.237232 
2.309401 
2.381 570 
2.453739 
2.525907 

2.598076 
2.670245 
2.?42414 
2.81 4583 
2.886751 

2.958920 
3.03 1 089 
3. I03258 
3.175426 
3.247595 

3.319764 
3.391933 
3.464102 
3.536270 
3.608439 

3.640608 

3.824946 
3.8971 I4 
3.969283 

4.041452 
4.113621 
4. I85789 
4.257958 
4.330127 

3 . 7 5 2 m  

- 

0.5833333 
0.6666661 
0.7500000 
0.8333333 

0.9166667 
1.000000 
1 .O83333 
1.166667 
1.25ooOo 

1.333333 
1.416667 
1.500000 
I .se3333 
1 .666667 

1.7MoOo 
1 .e33333 
1.916667 
2.000000 
2.085333 

2.166667 
2.25oooo 
2.333333 
2.416667 
2.M0000 

2.583333 
2.666667 
1.75ooo(1 
2.833333 
2.916667 

3.00000P 
3.083333 
3.16ó467 
3.25000( 
3.333333 

3.416661 
3.SOOW 
3.58333: 
3.666663 
3.75000( 

3.D3333: 
3.916661 
4.OQ000( 
4.08333: 
4.16666; 

4.2u100( 
4.33333: 
4.41666; 
4.50000( 
4.58333: 

4.66666; 
4.7- 
4.83333: 
4.91666; 
5.- 

a Measurement with pins cannot be used to determine e f f u t m  smca 
w d î h  and tooth thirkrru. Measurement with pins for actual space 
width and tooth thickness are in Tables 7683 

b. For REF minimum actual space width. and REF maximum actual 
tooth thickness. see Table 64 

c. SeeTabie 105. 
d. For REF maximum effective space width. and REF minimum elfec. 

tive tooth thickness. see Table 64 
e. Figures in bold type are modified values. s e e  Section 25. 

Where a minimum value 1 
oaraarwh 7.3 and Table l i  

the fillet redius must be rp 
~~ . - .  

g. External splines desigrwd to this n u p r  diameter tabulation m y  not 
b. intorchangod with spiines designed to pwioua rplin standards. 
I t  ir pormiuibls to rpcify thr lull r a m  of tdorancsr linûd for E N  
toriul Maior Diarmtr if tha muting internal spline ir p.r this starr 
derd or ANSI 65.15-1950 full dukndum splines. If thi mating 
spline ir pm othai spline standwds. tho Max Maior Diamitw and 
Toleranca on m a p r  dianwtr: must be r d d  by 0.2p + 0.m in. 
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40 

-~ 

0 
)St& 
Dia. 

N 

f 
'b 

d 

inCnnOl 
ond 

fktMllIl 

'b 
Bow 
Dia. 

0.442 
0.504 
0.567 
0.629 
0.692 

0.754 
0.817 
0.879 
0.942 
1.004 

1.067 
1.129 
1.192 
1.254 
1.317 

1.379 
1.442 
1.504 
1.567 
1.629 

1.692 
1.754 
1.817 
1.879 
1.942 

1.004 
2.067 
2.130 
2.192 
2.255 

2.317 
2.380 
2.443 
2.505 
2.568 

2.631 
2.693 
2.756 
2.818 
2.881 

2.944 
3.006 
3.069 
3.132 
3.194 

3.257 
3.319 
3.382 
3.445 
3.507 

3.570 
3.633 
3.695 
3,758 
3.820 

6 
7 
8 
9 

10 

Il 
12 
13 
I 4  
I 5  

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 
a. I 

I 

Nota 

+ 50 
.O 

a m  
asa 
A448 

45661 

0.625 
0.688 
0.750 
0.813 
0.875 

0.938 
1.000 
1.063 
1.125 
1.188 

1.250 
1.313 
1.375 
1.438 
1.500 

1.563 
1.625 
1.688 
1.750 
1.813 

1.875 
1.938 
2.000 
2.063 
2.125 

2.188 
2.250 
2.313 
2.375 
2.438 

2.500 
2.563 
2.625 
2.688 
2.750 

2.813 
2.875 
2.938 
3.000 
3.063 

3.125 
3.188 
3.250 
3.313 
3.375 

3.438 
3.500 
3.563 
3.625 
3.688 

0.375oooO 
0.4375000 
0.5000000 
0.5625000 
0.625oooO 

0.6875000 
0.7500000 
0.8125000 
0.8750(100 
0.9375000 

I .000000 
1.062500 
1.125000 
I .  187500 
1.25000(3 

1.31 2500 
1.375000 
1.437500 
1.50a00O 
1.562500 

1.625000 
1.687500 
I .75oooo 
I .El 2500 
1.875000 

1.937500 
2.000000 
2.062500 
2.125000 
2.1 87500 

2.25oooO 
2.31 2500 
2.375006 
2.437500 
2.500000 

2.562500 
2.625000 
2.687500 
2.75oooO 
2.812500 

2.875000 
2.937500 
3.000000 
3.062500 
3.125000 

3.187500 
3.25oooO 
3.312500 
3.375000 
3.437500 

3.500000 
3.562500 
3.625000 
3.687500 
3.75oOoo 

0.0932 
0.0931 
0.0931 
0.0931 
0.0930 

0.0930 
0.0929 
0.0929 
0.0929 
0.0928 

0.0928 
0.0928 
0.0927 
0.0927 
0.0926 

0.0926 
0.0926 
0.0925 
0.0925 
0.0925 

0.0924 
0.0924 
0.0923 
0.0923 
0.0923 

0.0922 
0.0922 
0.0921 
0.0921 
0.0921 

0.0920 
0.0920 
0.0920 
0.0919 
0.0919 

0.0911 
0.0918 
0.0918 
0.0917 
0.0917 

0.0917 
0.0916 
0.0916 
0.0915 
0.0915 

0.0915 
0.0914 
0.0914 
0.0913 
0.0913 

0.0913 
0.0912 
0.0912 
0.0912 
0.0911 

1.3247594 
1.3788861 
1.43301 27 
1.4871393 
1.5412659 

1.5953925 
1,6495191 
1.7036456 

1.81 18988 

i . W 2 5 4  
1.9201520 
L97427W 

I .O28405 
1.082531 

1.136658 
1.190785 
1.244912 
1.299038 
1.353165 

1.40729 1 
1.461418 
1.515544 
1.56967 1 
1.623798 

1 . 7 5 r n i i  

I . 6 n 9 i i  
1.732051 
1.7ô66177 
1.840304 
1.894431 

1.948557 
2.002684 
2 0568 1 O 
2.110937 
2.165064 

2.2 19 I90 
2.273317 
2.327443 
2.38 I570 
2.435696 

2.489823 
2.543950 
2.598076 
2.652203 
2.706329 

2.760456 
2.8l4583 
2.868709 
2.922836 
2.976962 

3.03 I089 
3.085215 
3. I39342 
3.193469 
3.247595 

Note g 

+o 
~ 50 

0.437 
0.500 
0.562 
0.625 
0.687 

0.750 
0.812 
0.875 
0.937 
1.000 

1.062 
1.125 
1.187 
1.250 
1.312 

1.375 
1.437 
1.500 
1.562 
1.625 

1.687 
1.750 
1.812 
1.875 
1.937 

2.000 
2.062 
2.125 
2.117 
2.250 

2.312 
2.375 
2.437 
2.500 
2.562 

2.625 
2.687 
2.750 
2.812 
2.875 

2.937 
3.000 
3.062 
3.125 
3.187- 

3.250 
3.312 
3.375 
3.437 
3.500 

3.561 
3.625 
3.687 
3.750 
3.812 

30 DEG PRESSURE ANG 

0.0957 
0.0957 
0.0956 
0.0956 
0.0956 

0.0956 
0.0956 
0.0956 
0.0955 
0.0955 

0.0955 
0.0955 
0.0955 
0.0954 
0.0954 

0.0954 
0.0954 
0.0954 
0.0953 
0.0953 

0.0953 
0.0953 
0.0953 
0.0952 
0.0952 

0.0952 
0.0952 
0.0952 
0.0952 
0.0951 

0.0951 
0.0951 
0.0951 
0.0951 
0.0950 

0.0950 
0.0950 
0.0950 
0.0950 
0.0949 

0.0949 
0.0949 
0.0949 
0.0949 
0.0949 

0.0948 
0.0948 
0.0948 
0.0948 
0.0948 

0.0947 
0.0947 
0.0947 
0.0947 
0.0947 

TABLE 33-30 DEG PRESSURE ANGLE,  FILLET I 

0.0947 
0.0947 
0.0946 
0.0946 
0.0946 

0.0945 
0.0945 
0.0945 
0.0945 
0.0944 

0.0944 
0.0944 
0.0944 
0.0943 
0.0943 

0.0943 
0.0943 
0.0942 
0.0942 
0.0942 

0.0941 
0.0941 
0.0941 
0.0941 
0.0940 

0.0940 
0.0940 
0.0940 
0.0939 
0.0939 

0.0939 
0.0939 
0.0938 
0.0938 
0.0938 

0.0937 
0.0937 
0.0937 
0.0937 
0.0936 

0.0936 
0.0936 
0.0936 
0.0935 
0.0935 

0.0935 
0.0935 
0.0934 
0.0934 
0.0934 

0.0934 
0.0933 
0.0933 
0.0933 
0.0932 

Intamol 
(we Dmwing Data) 

'ri 
Moior 
Dia. 
Mo.. 

4.2 

Note f - 

- 
0.502 
0.565 
0.628 
0.690 
0.753 

0.815 
0.878 
0.94û 
1 .o03 
1.066 

1.128 
1.191 
1.253 
1.316 
1.378 

1.441 
1.504 
1.566 
1.629 
1.69 1 

1.754 
1.816 
1.879 
1.941 
2.004 

2.067 
2.129 
2.192 
2.254 
2.317 

2.379 
2.442 
2.505 
2.567 
2.630 

2.692 
2.755 
2.817 
2.880 
2.943 

3.005 
3.068 
3.130 
3.193 
3.255 

3.318 
3.380 
3.443 
3.506 
3.568 

3.631 
3.693 
3.756 
3.818 
3.881 

O O T  SIDE FIT ,  16/32 SPLINE PITCH 

Extamol 
(we &wing Data) 

Min. Hi. Cie,  Spec* Width 

N o t u  e L d 

Max.  W. Cire. Tooth Thickness 

Notas c L d 
= 0.W82 = 0.0982 

O. I O32 
O. 1033 
O. I033 
O. 1033 
O. 1034 

0.1034 
0.1035 
0.1035 
O. 1035 
0.1036 

0.1036 
0.1036 
O. 1037 
0.1037 
0.1038 

O. 1038 
0.1038 
0.1039 
0.1039 
O. 1039 

0.1040 
0.1040 
0.1041 
0.1041 
0.1041 

0.1042 
0.1042 
0.1043 
O. 1043 
O. 1043 

O. 1044 
O. 1044 
0.1044 
O. 1045 
0.1045 

0.1046 
0.1046 
0.1046 
0.1047 
0.1047 

0.1047 
0.1048 
0.1048 
O. 1049 
O. 1049 

0.1049 
O. 1050 
0.1050 
0.1051 
0.1051 

0.1051 
0.1052 
0.1052 
0.1052 
0.1053 

aruremeni with pins cannot be used to determine effective space 
kh and tooth thickness. Measurement with pins for actual space 

width and tooth thickness are in Tables 76-83. 
b FOI REF minimum actual space width. and REF maximum actual 

tooth thickness. see Table 64 
c. See Table 105. 
d For REF maximum effectivespace width. and REF minimum effec. 

tive tooth thickness. see Table 64 
e. Figures in bold type are modiiied values, see Section 25 

0.1017 
0.1017 
0.1018 
0.1018 
0.1018 

0.1019 
0.1019 
0.1019 
0.1019 
0.1020 

0.1020 
0.1020 
0.1020 
0.1021 
0.1021 

0.1021 
0.1021 
0.1022 
0.1022 
0.1022 

0.1023 
0.1023 
0.1023 
0.1023 
0.1024 

O. 1024 
O. 1024 
O. 1024 
0.1025 
0.1025 

0.1025 
0.1025 
0.1026 
0.1026 
0.1026 

0.1027 
0.1027 
0.1027 
O. 1027 
0.1028 

0.1028 
o. 1028 
0.1028 
0.1029 
0.1029 

0.1029 
0.1029 
0.1030 
0.1030 
0.1030 

0.1030 
0.1031 
0.1031 
0.1031 
0.1032 

O. 1007- 
O. I007 
0.1008 
0.1001 
o. 1 008 

o. 1008 
o. 1 008 
o. 1 008 
O. 1009 
O. 1 009 

0.1009 
O. 1009 
0.1009 
O . l O l 0  
0.1010 

0.1010 
0.1010 
0.1010 
0.1011 
0.1011 

0.101 I 
0.101 1 
0.101 1 
0.1012 
0.1012 

0.1012 
0.1012 
0.1012 
0.1012 
0.1013 

0.1013 
0.1013 
0.1013 
0.1013 
0.1014 

0.1014 
0.1014 
0.1014 
0.1014 
0.1015 

0.1015 
0.1015 
0.1015 
0.1015 
0.1015 

0.1016 
0.1016 
0.1016 
0.1016 
0.1016 

0.1017 
0.1017 
0.1017 
0.1017 
0.1017 

f 

9 

N o t c r a L b  

0.1000 
0.1000 
0.1000 
0.1000 
0.1000 

0.1001 
0.1001 
0.1001 
0.1001 
0.1001 

0.1001 
0.1001 
0.1001 
0.1002 
0.1002 

o. 1002 
0.1002 
0.1002 
0.1002 
o. 1002 

O. 1003 
0.1003 
0.1003 
O. 1003 
O. 1 003 

0.1003 
0.1003 
0.1003 
O. 1004 
0.1004 

O. 1004 
O. 1004 
O. 1004 
0.1004 
0.1004 

0.1005 
0.1005 
0.1005 
O. 1005 
0.1005 

0.1005 
o. 1005 
0.1006 
0.1006 
0.1006 

0.1006 
0.1006 
0.1006 
0.1006 
0.1006 

0.1007 
0.1007 
0.1007 
0.1007 
0.1007 

-- 
0.0964 
0.0964 
0.0964 
0.0964 
0.0964 

0.0963 
0.0963 
0.0963 
0.0963 
0.0963 

0.0963 
0.0963 
0.0963 
0.0962 
0.0962 

0.0962 
0.0962 
0.0962 
0.0962 
0.0962 

0.0961 
0.0961 
0.0961 
0.0961 
0.096 I 

0.0961 
0.0961 
0.0961 
0.0960 
0.0960 

0.0960 
0.0960 
0.0960 
0.0960 
0.0960 

0.0959 
0.0959 
0.0959 
0.0959 
0.0959 

0.0959 
0.0959 
0.0958 
0.0951 
0.0958 

0.0958 
0.0958 
0.0958 
0.0958 
0.0958 

0.0957 
0.0957 
0.0957 
0.0957 
0.0957 

DFe 
Form 
Dia. 

17.1 

Nota 
- 

- 

- 
0314 

a443 

R s a  

0.621 
0.683 
0.746 
0.808 
0.871 

0.933 
0.996 
1.058 
1.121 
1.183 

1.246 
1.308 
1.371 
1.433 
1.496 

1.558 
1.621 
1.683 
1.746 
1.808 

1.871 
1.933 
1.995 
2.058 
2.120 

2.183 
2.245 
2.307 
2.370 
2.432 

2.494 
2.557 
2.619 
2.682 ' 
2.744 

2.806 
2.W9 
2.931 
2.993 
3.056 

3.118 
1.181 
L.243 
1.305 
1.368 

1.430 
1.492 
1.555 
1.617 
1.680 

m.au 

m . s m  

- 
Where a minimum value for the fillet radius must be specified. see 
paragraph 7.3 and Table 108. 
External splines designed to this maior diameter tabulation NY not 
be interchanged with splines designed to previous spline standards. 
it is permissible to specify the full rang. of toleranca listed for Ex- 
ternal Maior Diameter if the mating internal splin8 is per this stan- 
dard or ANSI 65.15-1950 full dedendum spiinsr. I f  the mating 
spline is per other spline standards, the Max Major Dianntw and 
Tolerama on major diameter must be reduced by O.Z/P + 0.009 in. 

Dre 
Minor 
Dia. 
Min. 

18.2 

Note f 

D.235 
0.297 
D.360 
0.422 
0.485 

0.547 
0.610 
0.672 
0.735 
D.797 

D.859 
D.922 
3.984 
I .O47 
1.109 

1.172 
1.234 
1.296 
1.359 
1.421 

1.484 
I .546 
I .m 
I .671 
1.733 

I .796 
1.858 
I . n i  
1.983 
2.046 

2.108 
2.171 
2.233 
2.295 
2.358 

2.420 
2.483 
2.545 
1.608 
2.670 

2.732 
2.795 
2.857 
2.920 
1.982 

1.045 
1.107 
1.169 
1.232 
b.294 

1.357 
1.419 
1.482 
1.5u 
1.606 

- 
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r, 
Min. tff. Cire. Space Width 

0.0785 
Notes c 1 d 

t V  

Max. EH. Cire. Tooth Thickness 
0.0785 

Noter c L d 

5 

Max. Actual Cire. Spoco Width 

for loloronce Class 

t 

Min. Actual Circ. Tooth Thickness 

for loleronre Class 

7 b 5 4 4 

s7 

8.7 

‘ti 
- .. 

56 I S  =I t s  

8.6 8.5 8.4 11.4 11.5 11.6 11.7 

30 DEG PRESSURE ANGLE 41 
TABLE 34-30 DEG PRESSURE ANGLE, FILLET ROOT SIDE FIT, 20/40 SPLINE PITCH 

Intornal 
and 

Intornal 
(m Drawing Dota) 

Eatornal 
(sec Drawing Data) - 

Di 
Minor 
Dia. 

__I 

6.1 

- 

Dri 
Majar 
Dia. 
Max. 

- 
4.2 

__ 

OFe 
Form 
Dia. 

- 
17.1 

Note e 

DF i 
Form 
Dia. 

- 
5.1 

Ore 
Minor 
Dio. 
Min. 

_ _ _  
18.2 

Note f 
. .- 

-. __ 

Db 
Easa 
Dia. 

3.1 

O0 
Major 
Dio. 

._ 
14.1 

Note g - 
+O 
. 50 

lote f - 

- 
0.404 
0.454 
0.504 
0.554 
0.604 

0.654 
0.704 
0.754 
0.804 
0.854 

0.904 
0.954 
1 .O04 
1 .O55 
1.105 

1.155 
1.205 
1.255 
1.305 
1.355 

1 . a 5  
1 A55 
1.505 
1.555 
1.405 

1.655 
1.705 
1.755 
1.806 
1.856 

1 .pw 
1 .956 
2.006 
2.056 
2.106 

2.156 
2.204 
2.256 
2.304 
2.354 

2.404 
2.454 
2.506 
2.557 
2.407 

2.657 
2.707 
2.757 
2.807 
2.857 

2.907 
2.957 
3 .O07 
3.057 
3.107 - 

Moto e 

loloroncm in  
Ten Thousandths 

+ 50 
.O 

0.274 
0.310 
0.361 
0.- 
0.453 

O.MI 
0.550 
0.600 
0.650 
0.700 

0.750 
0.800 
0.850 
0.900 
0.950 

1 .o00 
1 .OSO 
1.100 
1.150 
1.200 

1.250 
1.300 
1.350 
1.400 
1.450 

I .500 
I .550 
1.600 
1.650 
1.700 

1.750 
1 .ao0 
1.850 
1 .voo 
1.9 50 

2.000 
2.050 
2.100 
2.150 
2.200 

2.250 
2.300 
2.350 
2.400 
2.450 

2.500 
2.550 
2.600 
2.650 
2.700 

2.750 
2.800 
2.850 
2.900 
2.950 

- 

- 

- 
6 
7 
8 
9 
IO 

1 1  
12 
I3 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

z. L 
- 

- 
3.354 
3.404 
0.454 
0.504 
0.554 

0.604 
0.654 
0.704 
0.754 
0.804 

0.854 
0.904 
0.954 
1 .O04 
1 .O54 

1.104 
1.154 
1.204 
1.254 
1.304 

1.354 
1.404 
1 A 5 4  
1.504 
1.554 

1.604 
1.654 
1.704 
1.754 
1.804 

I .I54 
I .904 
1.954 
2.004 
2.054 

2.105 
2.1 55 
2.205 
2.255 
2.305 

2.355 
2.405 
2.455 
2.505 
2.555 

2.606 
2.656 
2.706 
2.756 
2.806 

2.0.56 
2.906 
2.456 
3.006 
3.056 
- 

0.0810 
3.0810 
0.011 1 
0.081 1 
3.011 1 

0.081 1 
0.081 1 
0.081 1 
0.081 2 
D.0812 

0.081 2 
0.0112 
0.01 12 
0.0813 
0.0813 

0.0813 
0.0813 
0.0813 
0.0814 
0.0814 

0.0814 
0.09 14 
0.0814 
0.081 5 
0.081 5 

0.08 15 
0.0815 
0.08IS 
0.0815 
0.0116 

0.08 16 
0.0816 
0.08 16 
0.0816 
0.0817 

0.0817 
0.08 17 
0.0817 
0.0817 
0.0818 

0.0818 
0.0818 
0.0818 
0.0810 
0.081 8 

0.08 1 9 
0.0819 
0.0819 
0.0819 
0.0819 

0.0820 
0.0820 
0.0820 
0.0820 
0.0820 - 

0.0803 
0.0803 
0.0803 
0.0803 
0.0803 

0.0804 
0.0804 
0.0804 
0.0104 
0.0804 

0.0804 
0.0804 
0.0804 
0.0805 
0.0805 

0.0805 
0.0805 
0.0805 
0.0805 
0.0805 

0.0806 
0.0806 
0.0806 

0.0806 

0.0806 
0.0806 
0.0806 
0.0807 
0.0807 

0.0807 
0.0807 
0.0807 
0.0807 
0.0807 

0.0806 

0.0808 
0.0808 
0.0808 
0.0808 
0.0800 

0.0808 
0.0808 
0.0809 
0.0809 
0.0809 

0.0809 
0.0809 
0.0809 
0.0809 
0.0809 

0.0110 
0.0810 
0.0810 
0.0810 
0.0810 - 

0.0767 
0.0767 
0.0767 
0.0767 
0.0767 

0.0744 
0.0766 
0.0766 
0.0766 
0.0766 

0.0766 
0.0766 
0.0766 
0.0765 
0.0765 

0.0765 
0.0765 
0.0765 
0.0765 
0.0765 

0.0764 
0.0764 
0.0764 
0.0764 
0.0764 

0.0764 
0.0764 
0.0764 
0.0763 
0.0763 

0.0763 
0.0763 
0.0763 
0.0763 
0.0763 

0.0762 
0.0762 
0.0762 
0.0762 
0.0762 

0.0762 
0.0762 
0.0761 
0.0761 
0.0761 

0.0761 
0.0761 
0.0761 
0.0761 
0.0761 

0.0760 
0.0760 
0.0760 
0.0760 
0.0760 
- 

3.0740 
1.0740 
3.0759 
3.0759 
3.0759 

0.0759 
0.0759 
0.0759 
3.0758 
0.0758 

0.0758 
0.0758 
0.0758 
0.0757 
0.0757 

0.0757 
0.0757 
D.0757 
0.0756 
0.0756 

0.0756 
0.0756 
0.0756 
0.0755 
0.0755 

0.0755 
0.0755 
0.0755 
0.0755 
0.0754 

0.0754 
0:0754 
0.0754 
0.0754 
0.0753 

0.0753 
0.0753 
0.0753 
0.0753 
0.0752 

0.0752 
0.0752 
0.0752 
0.0752 
0.0752 

0.0751 
0.075 1 
0.0751 
0.0751 
0.0751 

0.0750 
0.0750 
0.0750 
0.0750 
0.0750 - 

0.0750 
0.0750 
0.0749 
0.0749 
0.0740 

0.0748 
0.0748 
0.0748 
0.0748 
0.0747 

0.0747 
0.0747 
0.0747 

0.0746 

0.0746 
0.0746 
0.0745 
0.0745 
0.0745 

0.0744 
0.0744 
0.0744 
0.0744 
0.0743 

0.0743 
0.0743 
0.0743 
0.0742 
0.0742 

0.0742 
0.0742 
0.0741 
0.074 1 
0.074 I 

0.0740 
0.0740 
0.0740 
0.0740 
0.0739 

0.0739 
0.0739 
0.0739 
0.0731 
0.0738 

0.0738 
0.0738 
0.0737 
0.0737 
0.0737 

0.0737 
0.0736 
0.0736 
0.0736 
0.0735 

0.0746 

- 

0.0735 
0.0734 
0.0734 
0.0734 
0.0733 

0.0733 
0.0732 
0.0732 
0.0732 
0.0731 

0.0731 
0.0731 
0.0730 
0.0730 
0.0729 

0.0729 
0.0729 
0.0728 
0.0728 
0.0728 

0.0727 
0.0727 
0.0726 
0.0726 
0.0726 

0.0725 
0.0725 
0.0724 
0.0724 
0.0724 

0.0723 
0.0723 
0.0723 
0.0722 
0.0722 

0.0721 
0.0721 
0.0721 
0.0720 
0.0720 

0.0720 
0.0719 
0.0719 
0.07 18 
0.0718 

0.0718 
0.0717 
0.0717 
0.0716 
0.0716 

0.0716 
0.071 5 
0.071 5 
0.071 5 
0.07 14 - 

0.350 
0.400 
0.450 
0.500 
0.550 

0.600 
0.650 
0.700 
0.750 
0.800 

0.850 
0.900 
0.950 
1 .O00 
1.050 

1.100 
1.150 
1.200 
1.250 
1.300 

1.350 
1.400 
I A50 
1.500 
1.550 

1.600 
1.650 
1.700 
1.750 
1.800 

1.850 
1 ,900 
1 .PSO 
2 .O00 
2.050 

2.100 
2.150 
2.200 
2.250 
2.300 

2.350 
2.400 
2.450 
2.500 
2.550 

2.600 
2.650 
2.700 
2.750 
2.800 

2.850 
2.900 
2.950 
3.000 
3.050 - 

L2bv 
1.313 
8.356 
I . 4 0 0  
L44. 

1.496 
3.546 
1.596 
1.646 
3.696 

1.746 
1.796 
3.846 
3.896 
).946 

3.996 
I .O46 
I .O96 
1.146 
1.196 

1.216 
1.296 
1.346 
1.396 
I .446 

1.496 
1.546 
1.596 
1.646 
1 .ô96 

1.746 
1.796 
1.846 
1.896 
1.946 

1.995 
2.045 
2.095 
2.145 
2.195 

2.245 
2.295 
2.345 
2.3V5 
2.445 

2.494 
2.544 
2.594 
2.644 
2.694 

2.744 
2.794 
2.844 
2.894 
2.944 - 

0.186 
0.236 
0.286 
0.336 
0.386 

0.436 
0.486 
0.536 
0.586 
0.636 

0.686 
0.736 
0.786 
0.835 
0.885 

0.935 
0.985 
1.035 
1 .O85 
1.135 

1.185 
1.235 
1.285 
1.335 
1.385 

1.435 
1.485 
1.535 
1.584 
1.634 

1.684 
1.734 
1.784 
1.834 
1.884 

1.934 
1.984 
2.034 
2.084 
2.134 

2.184 
2.234 
2.284 
2.333 
2.383 

2.433 
2.483 
2.533 
2.583 
2.633 

2.683 
2.733 
2.783 
2.833 
2.883 

0.3000000 
0.3500000 
0.400oooO 
0.450oooO 
0.M00000 

0.550oooO 
0.6000oQo 
0.6500000 
0.700oooO 
0.7500000 

0.8000000 
0.8x)(K>Oo 
0.9060000 
0.9500000 

1 .oooooO 

I .05oooO 
1.1oMKx) 
1.15oooO 
1.200000 
I .25oooO 

1.300000 
1.35000(1 
1.400000 
1.45oooO 
1.500000 

1 .550000 
I .600000 
1.650000 
1.700000 
1.750000 

1.800000 
1.85oMH) 
1 .voo000 
1.95oooO 
2.000000 

2.05ooQo 
2.100000 
2.150000 
2.20oooo 
2.25oooO 

2.300000 
2.350000 
2.400000 
2.45ooOO 
2.500000 

2.55oooO 
2.6oooOO 
2.650000 
2.700000 
2.75oooO 

2.80oM)(I 
2.850000 
2.900000 
2.950000 
3.000000 

.259M)76 

.3031089 
3464102 
.)OP71 14 
.4330127 

,1763140 
,5194152 
,5629165 
.6062178 
,6495 19 1 

.6928203 

.7361216 

.ô227241 

.U60254 

.9093267 
1.9526279 
~.9959292 
1 .O39230 
1.082531 

1.125833 
1.169 134 
1.212436 
1.255737 
1.299038 

1.342339 
I .38564 1 
1.428942 
1.472243 
1.515544 

1.558846 
1.602147 
1.645448 
1.608750 
1.732051 

1.775352 
1.818653 
l.MlP55 
1 .VOS256 
1.941557 

1.441158 
2.035140 
2.078461 
2.1 21742 
2.165064 

2.208365 
2.25 1666 
2.294967 
2.338269 
2.381570 

2.42487 I 
2.468172 
2.51 1474 
2.554775 
2.598076 

.nwm 

3.0835 
3.0836 
0.0834 
3.0836 
0.0837 

0.0837 
0.0838 
0.0838 
0.0838 
0.0839 

0.0039 
0.0839 
0.0840 
0.0840 
0.0841 

0.0841 
0.0841 
0.0842 
0.0842 
0.0842 

0.0843 
0.0843 
0.0844 
0.0844 
0.0844 

0.0845 
0.0845 
0.0846 
0.0846 
0.0846 

0.0847 
0.0847 
0.0847 
0.0848 
0.0841 

0.0849 
0.0849 
0.0849 
0.0850 
0.0850 

0.08SO 
0.0851 
0.0851 
0.0852 
0.0852 

0.0852 
0.0853 
0.0853 
0.0854 
0.0854 

0.0854 
0.0855 
0.0855 
0.0855 
0.0856 - 

0.0820 
0.0820 
0.0821 
0.0821 
0.0821 

0.0822 
0.0822 
0.0822 
0.0822 
0.0823 

0.0823 
0.0823 
0.0823 
0.0824 
0.0824 

0.0824 
0.0824 
0.0825 
0.0825 
0.0825 

0.0826 
0.0826 
0.0826 
0.0826 
0.0827 

0.0827 
0.0827 
0.0827 
0.0828 
0.0828 

0.0828 
0.0828 
0.0819 
0.0829 
0.0829 

0.0830 
0.0830 
0.0830 

0.0831 

0.0831 
0.0831 
0.0831 
0.0832 
0.0832 

0.0832 
0.0832 
0.0833 
0.0833 
0.0833 

0.0833 
0.0834 
0.0834 
0.0834 
0.0835 

0.08~0 

- 
surement v Dins cannot be USQ o determine effective space Where a minimum value tor the fillet radius must be specified, see 

paraqraph 7 3 and Table 108. width and tooth th#cknesr. Measurement with pins for actual space 
width and tooth thickness are in Tables 76 83 

1 For REF minimum actual space width. and REF maximum actual 
tooth thickness. see Table 64 

3 See Table 105 
3 For REF maximum effective spxe width, and REF minimum effec 

tive tooth thickness. see Table 64 
- 

Figures in bold type are modifid valuer. see Section 25 

g External splines designed to this maior diameter tabulation may not 
be interchanged with splines dcwgned to previous spline standards 
It IS permissible to specify the full range of tolerances listed for E x  
tarnal Maior Diamater i f  the mating internal spline is per this stan 
dard or ANSI 65 15-1950 full dedendum splines. I f  the mating 
spline i s  pef other spline standards, the Max Maior Diameter and 
Tolerance on major diameter must be reduced by O ZIP + O 004 in. 
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STD-SAE B72-L-ENGL L99b 7943725 0584742 Tb7 m 

4 
Min. EH. Cire. Spoco Width 

= 0.0654 
N o t a  c I; d 

5 

M a x .  Actuol Circ. Spoœ Widih 

for lolwanco Clam 

7 6 5 4 

s7 s.9 IS s4 

8.7 8.6 8.5 8.4 

t V  

Mon. W. Ciic. twth lhicknoss 
= 0.0654 

N e î n r L d  
t 

Min. Acîual Circ. Twth lhicknori 

for toleronu Closr 

4 5 6 7 

t, 1, t, t, 

11.4 11.5 11.6 11.7 

D 
?itch 
Dio. 

'b 
B o u  
Dio. 

0.2500000 
0.29 I6667 
0.3133331 
0.3750000 
0.4 166667 

0.4583313 
0.5000000 
0.5416667 
0.5833133 
0.625oooO 

0.6666647 
0.7083333 
0.7500000 
6.7916667 
0.8333333 

0.875oooO 
0.9166667 
0.9581313 

l.oooO00 
,041667 

.O83331 

. I25000 
,166467 
,208531 
.150006 

,291667 
,331313 

1.375000 
1.416667 
1.458333 

1.5OOOOú 
1.541117 
I .583533 
1.615000 
1.666667 

1.7OU33 
1.750006 
1.791667 
1.111333 
I .87- 

I .PI6667 
1.958333 
2.000000 
1.041é47 
2.0UJJ3 

1.1lmoo 
l . l U U 7  
2 . m W  
2.1- 
1 . l 9 1 W  

2 . ~ ~ 3 3 ~  
1 . 3 7 M  
2 . 4 i W  
1.45-3 
2.- 

0.2165064 
0.2525907 
0.2886751 
0.1147594 
0.3608419 

0.3969283 
0.43301 27 
0.4ó90971 
0.5051014 
0.5411659 

0.5773501 
0.6134346 
0.6495191 
0.6854031 
0.711ôô78 

0.7577712 
0.7918-6 
0.8299410 
O.WO254 
0.9021098 

0.9381941 
0.V742786 
' 1.010363 

1.046447 
1.081532 

1.118616 
1.151701 
1.190783 
1.226869 
1.262954 

I.299038 
1.131111 
1.371 107 
I A07191 
1.443376 

1 A79460 
I .5 I5544 
I.5516l9 
i . 5U7i3  
1 .623798 

1 A59882 
1.695911 
1.732051 
1.7U135 
1.0041lO 

I . U O U u  
I .87UU 
1.911473 
1 . r 4 u n  
I . * u u l  

1.OuIlO 
2.091895 
2.110979 
2.1*5011 

i .om7i6  
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TABLE 35-30 D E G  PRESSURE ANGLE,  F I L L E T  ROOT SIDE FIT,  24/48 SPLINE PITCH 

Intornol 
Ond 

Citomal 

---l--- 

Intemol 
~ S N  Drowing Dato) - 

'Fi 
Form 
Dio. 

- 

N 

f t 
% 
c 

s 

- 
1 

- 

D O  
major 
Dio. 

- 
14.1 

- 

'Fe 
Form 
Dio. 

- 
17.1 

I 
'i 

&inor 

Dio. 

Dri 
Moior 
Dio. 
Mo.. 

're 
Minor 
Dia. 
Min. 

18.1 4.1 5. I 6. I 

Note f __ 

- _  
0.337 
0.379 
0.421 
0.442 
0.504 

0.546 
0.588 
0.629 
0.671 
0.713 

0.755 
0.796 
0.838 
0.880 
0.921 

0.963 
1 .o05 
1 .O47 
1 .O88 
1.130 

1.172 
1.214 
1.255 
1.297 
1.339 

1.380 
1.422 
1.464 
1.506 
1.547 

1.589 
1.631 
1.673 
1.714 
1.756 

1.798 
I .840 
1.881 
1.923 
1.965 

1 .o06 
2.048 
2.090 
2.132 
2.173 

2.115 
2.257 
2.299 
2.340 
1.382 

2.414 
2.466 
2307 
2.549 
2.591 

lot. d 

+ 50 
-0 

.n7 

.w 

.m 

.JJ8 

.we 

.418 

.4m 
3 0 0  
.542 
384 

A25 
.667 
.709 
.750 
.792 

.ô14 
,875 
.917 
,954 
.o00 

042 
,084 
,125 
,167 
,209 

,250 
292 
,354 
,375 
,417 

A59 
,500 
,541 
,584 
,625 

.A67 
,709 
,750 
,792 
,831 

,875 
,917 
,959 
,000 
,042 

.ou 
,115 
,167 
,209 
,lSO 

,291 
. u 4  
, 375 
417 
459 

~ 

__ 

Not. g 

+o - 50 

0.292 
0.331 
0.175 
0.4 I7 
0.458 

0.500 
0.542 
0.583 
0.625 
0.667 

0.708 
0.750 
0.792 
0.831 
0.875 

0.9 I7 
0.958 
1 .o00 
1.042 
1 .ou 
1.125 
1.167 
I .208 
1.250 
1.292 

1.113 
1.175 
1.417 
I ,458 
1.500 

1.542 
1.583 
1.615 
I .667 
I .I08 

I .750 
I .I91 
1.133 
I 3 7 5  
1.917 

I .958 
2.OOO 
1.041 
1 . O U  
1.125 

1.167 
t.101 
1.150 
1.291 
1.333 

1375 
1.417 
t.458 
t.Mo 
f.542 

- 
- 

- 

Not. . __ Note f __ 

- 
0.296 
0.138 
0.379 
0.421 
0.463 

0.504 
0.546 
0.588 
0.629 
0.671 

0.71 3 
0.754 
0.796 
0.838 
0.87Q 

0.921 
0.963 
1.004 
1 .O46 
1 .O88 

1.119 
1.171 
1.113 
1.154 
1.296 

1 ,338 
1.379 
1.421 
1 A63 
I .504 

1.546 
1 .JO8 
I .O29 
1.671 
1.713 

1.754 
I .796 
1 . U 8  
1.879 
1.921 

1 . 9 a  
2.001 
2.046 
2.018 
2.130 

2.171 
1.1 I3 
2.255 
1.297 
2 . W  

1.380 
2.412 
2.w 
l.Sû5 
1.547 - 

Toleionto in 
Ten Thourondths 
- 

6 
7 
8 
9 

I O  

1 1  
12 
13 
14 
IS 

16 
17 
18 
19 
20 

21 
22 
13 
14 
25 

26 
27 
18 
29 
10 

1 1  
32 
31 
1 4  
35 

56 
17 
18 
39 
40 

41  
42 
4 1  
44 
45 

46 
47 
48 
49 
50 

51 
51 
w 
54 
55 

u 
57 
58 
59 
40 

a. h 
- 

u 

- 
0.0677 
0.0677 
0.0678 
0.0678 
0.0678 

0.0678 
0.0678 
0.0678 
0.0679 
0.0679 

0.0679 
0.0679 
0.0679 
0.0680 
0.0680 

0.0610 
0.0680 
0.0680 
0.0681 
0.0681 

0.0681 
0.0681 
0.0681 
0.0682 
0.0682 

0.0681 
o . o u 1  
0.0682 
0.0682 
0.0683 

0.0681 
0.0681 
0.0683 
0.0683 
0.0684 

0.0684 
0.0684 
0.0184 
0.0684 
0.0685 

0.0685 
0.0685 
0.0685 
0.0685 
0.0185 

0.- 
0.0114 

O.Ob86 
0.- 

0 . W 7  
0 . W 7  
o .ou7 
D .ou7 
O.OU7 

o . m  

- 
f 

I 

- 
0.0612 
0.0621 
0.0611 
0.061 1 
0.061 I 

o.am 
0.0620 
0.0620 
0.0619 
0.0619 

0.06 I9 
0.06 19 
0.06 18 
0.0618 
0.0618 

0.0618 
0.06 17 
0.06 17 
0.0617 
0.06 I7 

0.06 16 
0.0616 
0.0616 
0.061 5 
0.0615 

0.0615 
0.0615 
0.0614 
0.06 14 
0.0614 

0.0614 
0.0613 
0.0611 
0.0613 
0.061 J 

0.0612 
0.0612 
0.06 12 
0.061 I 
0.061 I 

0.061 1 
0.061 I 
0.0610 
0.0110 
0.01IO 

0.0110 
0.0609 
0 . M  
0 . W  
0 . W  

0.0600 

0 . W  
D.W7 

m.om 
D.orar 

- 

L22l 
LW 

LJJJ 
La7J 

1.41 J 
L4W 
1.496 
1.537 
1.579 

1.62 1 
1.642 
1.704 
1.746 
1.787 

1.829 
1.871 
1.912 
LV54 
1.996 

.O17 

.O79 
1.121 
1.162 
I .204 

,246 

1.329 
,371 
A12 

A54 
I A96 
.5J7 
.579 
.611 

.Ml 

.704 

.746 

.787 

.al9 

471 
.911 
.954 
.w5 
. a 7  

.o79 

. I z o  

.I61 

.)o) 
345 

. 2 n  
318  
.370 
A1 1 
.45J 

L m  

I .287 

- 
ied. see 

0.154 
0.196 
0.238 
0.279 
0.321 

0.362 
0.404 
0.446 
0.487 
0.529 

0.570 
0.612 
0.6á4 
0.695 
0.737 

0.778 
0.820 
0.862 
0.903 
0.945 

0.987 
1 .O28 
1 .o70 
1 . 1 1 1  
1.153 

1.195 
1.236 
1.278 
1.319 
1.361 

1 .a3 
1 .*u 
1.486 
1.527 
1.569 

1.611 
1.652 
1 A94 
1.735 
1 .m 
1.819 
1.860 
1.902 
1.943 
1.985 

2.017 
2.068 
2.110 
2.151 
2.193 

2.135 
2.176 
2.318 
2.359 
2.401 - 

- 
0.0700 
0.0701 
0.0701 
0.0701 
0.0701 

0.0702 
0.0703 
0.0703 
0.0701 
0.0704 

0.0704 
0.0704 
0.0705 
0.0705 
0.0706 

0.0706 
0.0706 
0.0707 
0.0707 
0.0707 

0.0708 
0.0708 
0.0709 
0.0709 
0.0709 

0.0710 
0.0710 
0.071 1 
0.071 1 
O.Wl1 

0.0711 
0.0712 
0.07 1 2 
0.0713 
0.0713 

0.07 14 
0.0714 
0.07 I4 
0.0715 
0.0715 

0.0715 
0.0716 
0.0716 
0.0717 
0.0717 

0.0717 
0.07 i 8 
0.0718 
0.0719 
0.0719 

0.0719 o.wm 
omm 
0.0720 
0.0721 - 

0.0686 
0.0687 
0.0687 
0.0687 
0.0687 

0.0688 

0.0688 
0.0689 
0.0689 

0.0689 
0.0689 
0.0690 
0.0690 
0.0690 

0.0690 
0.0691 
0.0691 
0.0691 
0.0691 

0.0692 
0.0691 
0.0692 
0.0693 
0.0693 

0.0693 
0.0693 
0.0694 
0.0694 
0.0694 

0.0694 
0.0695 
0.0695 
0.0695 
0.0695 

0.0696 
0.0696 
0.0196 
0.0197 
0.0197 

0.0197 
0.0197 
0.0198 
0.0698 
0.0198 

0.0698 
0.0699 
0.0699 
0.0199 
0.0199 

0.07Oû 
0.0700 
0.0700 
0.0700 
0.0701 

0.0688 

- 

0.0670 
0.0671 
0.0671 
0.0671 
0.0671 

0.0671 
0.0671 
0.0671 
0.0672 
0.0672 

0.0672 
0.0671 
0.0472 
0.0672 
0.0671 

0.0672 
0.0671 
0.0671 
0.0673 
0.0673 

0.0671 
0.0673 
0.0673 
0.0674 
0.0674 

0.0674 
0.0674 
0.0674 
0.0674 
0.0674 

0.0674 
0.0675 
0.0675 
0.0675 
0.0675 

0.0675 
0.0675 
0.0675 
0.0676 
0.0676 

0.0676 
0.0676 
0.0176 
0.0676 
0.0676 

0.0676 
0 . W  
0.0177 
0.0677 
0.0477 

0.- 
0.0677 
0.0677 
0.0678 
0.0678 - 

0.0638 
0.0617 
0.0637 
0.0617 
0.0437 

0.0617 
0.0617 
0.0617 
0.0616 
0.0616 

0.0616 
0.0616 
0.0636 
0.0616 
0.0636 

0.0616 
0.0635 
0.0635 
0.0635 
0.0635 

0.0635 
0.0635 
0.0635 
0.0634 
0.0634 

0.0634 
0.0614 
0.0634 
0.0614 
0.0654 

0.0614 
0.0633 
0.0631 
0.0633 
0.0631 

0.0633 
0.0631 
0.0633 
0.0632 
0.0631 

0.0631 
0.0632 
0.0631 
0.0639 
0.0631 

0 . w 2  
0.0651 
0.0631 
0.0631 
o.Ob31 

0.0631 
0.w I 
0.0651 
0.0650 
0.- - 

0.0631 
0.0631 
0 . W  
0.0630 
0.0610 

0.0630 
0.0630 
0.0650 
0.0629 
0.0629 

0.0629 
0.0619 
0.0619 
0.0618 
0.0628 

0.0628 
6.0618 
0.0618 
0.0627 
0.0617 

0.0617 
0.0617 
0.0617 
0.0616 
0.0626 

0.0616 
0.0626 
0.0616 
0.0126 
0.0625 

0.0615 
0.0625 
0.0625 
0.0625 
0.0624 

0.0614 
0.0624 
0.0614 
0.0624 
0.0623 

0.0625 
0.0623 
0.0623 
0.0113 
0.0625 

0.0612 
0.0612 
0.0611 
0.0622 
0.0411 

0.0421 
0.061 1 
0.0611 
0.0111 
0.0121 - 

0.0608 
0.0607 
0.0607 
0.0607 
0.0606 

0.0606 
0.0605 
0.0605 
0.0605 
0.0604 

0.0604 
0.0604 
0.0605 
0.0603 
0.0602 

0.0602 
0.0602 
0.0601 
0.0601 
0.06oO 

0.06oO 
0.06oO 
0.0599 
O.05W 
0.0599 

0.0598 
0.0598 
0.0597 
0.0597 
0.0597 

0.0596 
0.0596 
0.0596 
0.0595 
0.0595 

0.0594 
0.0594 
0.0594 
0.8591 
0.0593 

0.0591 
0.0591 
0.0592 
0.0591 
0.0591 

0.0591 
0.0590 
0.059Q 
0.om 
o.ou1 
0.05@9 
0.05m 
0.05U 
0.0588 
O . O U I  - 

tive space Where a minimum value for the fillet radius must be rp 
paragraph 7.3 and Table 1 0 8  

ssurement with pins cannot be used to determine e« 
kh and tooth thickness. Measurement with pins for actual waCe 

width and tooth thickness are in Tables 76-83. 
b For R E F  minimum actual space width. and REF maximum actual 

tooth thickness, see Table 64 
c See Table 105 
d For REF maximum effective space width, and REF minimum effec- 

tive tooth thickness. see Table 64 
e. Figurer in bold type are modified values, see Section 25. 

9. External rpiinas d r i g n d  to this major diameter tabulation nuy no4 
be in1irching.d with splines designed to prwiour s @ i M  standards. 
I t  is permissible to spwify tho full r a w  of tdnancœ lbtd for EX- 
terna1 Major Diamter if the mating internal Ipiins b p.r this starb 
dard or ANSI 85.15-1950 full dd.ndum dinas. i f  lhe mrting 
spline ir per othor spline sîandards, the Max Maior Diirrœtor ~ n d  
T o l e r a m  on major dianutor must ba iduad by O.Z/P + 0.004 in. 
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30 DEG PRESSURE ANGLE 43 
TABLE 36-30 DEG PRESSURE ANGLE,  F I L L E T  ROOT SIDE F I T ,  32/64 SPLINE PITCH 

I 

Dia. 

Internol 
ond 

External 

T-r I Pitch 

7 

E7 

8.7 

Internol 
(see Drowing Doto) 

6 5 4 4 5 4 7 

$6 15 E4 t, t 5  '6 1, 

8.6 8.5 8.4 11.4 11.5 11.6 11.7 

Externo1 
(see Drawing Dotal 

Min. EH. Circ. Spoce Width 
= 0.0491 

Notes c a d 

Moi. LH. Circ. Tooth Thickness 

Notes c 1 d 

Max. Actuol Circ. Spoce Width 

for Toleronce Closs 

Min. Actuol Circ. Tooth Thickms 

for Tolcroncc Closs 

Db 
80- 
Dia. 

D,I 
Major 
Dio. 

M O X .  

__ 
4.2 

dote f 
__ 

- 

- 
0.255 
0.286 
0.318 
0.349 
0.380 

0.41 1 
0.443 
0.474 
0.505 
0.537 

0.568 
0.599 
0.631 
0.662 
0.693 

0.725 
0.7% 
0.787 
0.819 
0.850 

0.881 
0.913 
0 . 9 U  
0.975 
1 .ow 
1 .O38 
1.069 
1.100 
1.132 
1.163 

1.194 
1.226 
1.257 
1.288 
1.320 

1.351 
1.382 
1.414 
1 . u 5  
1.476 

1.508 
1.539 
1.570 
1.601 
1.633 

1.664 
1.695 
1.727 
1.758 
1.789 

1.821 
1 .ô52 
1 .883 
1.91 5 
1.946 

- 

DFi 
Form 
Dia. 

Di 
Hinor 
Dio. 

- 
6.1 

lote e 

- 

O0 
üojor 
Dio. 

DFe 
Form 
Dio. 

- 
17.1 

Joie e 

- 

Dre 
Minor 
Dio. 
Min. 

18.2 
I * - 

5.1 

- 
14.1 3.1 

Notes o 1 b lot. 9 

+o 
.30 

1.219 
1.250 
1.281 
1.312 
1.344 

1.375 
1.406 
1.437 
1.469 
1.500 

1.531 
1.562 
1.594 
1.625 
1.656 

1.687 
1.719 
1.750 
1.781 
1.812 

1.844 
1.875 
1.906 
1.937 
1.969 

I .o00 
I .O3 1 
I .O62 
I .O94 
1.125 

1.156 
1.187 
1.219 
1.250 
1.281 

1.312 
1.344 
1.375 
1 A06 
1.437 

1.469 
1 SOO 
1.531 
1.562 
1.594 

1.625 
1.656 
1.687 
1.719 
1.750 

1.78 1 
1 .a1 2 
1.844 
1.875 
1.906 

- 

- 

- 

Note f 

1.114 
1.115 
I. 176 
1.207 
1.239 

1.270 
1.301 
1.332 
1.363 
1.395 

1.416 
1.457 
1.48 
1.519 
1.550 

b.582 
1.613 
1.644 
1.675 
1.706 

1.738 
1.769 
1.800 
1.831 
1.862 

1.893 
1.925 
1.956 
1.987 
1.018 

I .O49 
I ,081 
1.112 
1.143 
1.174 

1.205 
1.236 
1.268 
1.299 
1.330 

1.361 
1.392 
1.424 
1.455 
1.486 

1.517 
1.548 
1.580 
1.61 1 
1.642 

1 A73 
1.704 
1.735 
1.767 
1.798 - 

I ~ 

Toloronce in 
Ten Thousandths 

+ 30 
.O 

1.17J 
1.- 

1.211 
1.281 

3.311 
1341 
ù.376 
3.407 
3.438 

0.469 
0 . m  
0.532 
0.563 
0.594 

0.625 
0.657 
0.688 
0.719 
0.750 

0.782 
0.813 
0.844 
0.875 
0.907 

0.938 
0.969 
1 .o00 
1 .O32 
1 .O63 

1 .O94 
1.125 
1.157 
1.188 
1.119 

i 2 5 0  
1.282 
1.313 
1.344 
1.375 

1.407 
1.431 
1.469 
1.500 
1.532 

1.563 
1.594 
1.625 
1.657 
1.688 

1.719 
1.750 
1.782 
1.813 
1 .a44 

__ 

1 . ~ 7  

- 

- 
).O523 
).O524 
3.0524 
3.0524 
3.0524 

3.0525 
3.0525 
3.0525 
3.0526 
3.0526 

0.0526 
0.0526 
0.0527 
0.0527 
0.0527 

0.0527 
0.0528 
0.0528 
0.0528 
0.0528 

0.0529 
0.0529 
0.0529 
0.0530 
0.0530 

0.0530 
0.0530 
0.053 1 
0.0531 
0.0531 

0.0531 
0.0532 
0.0532 
0.0532 
0.0532 

0.0533 
0.0533 
0.0533 
0.0534 
0.0534 

0.0534 
0.0534 
0.0535 
0.0535 
0.0535 

0.0535 
0.0536 
0.0536 
0.0536 
0.0536 

0.0537 
0.0537 
0.0537 
0.0537 
0.0538 - 

- 
1.0507 
1.0508 
1.0508 
).O508 
1.0508 

1.0508 
3.0508 
3.0508 
3.0509 
3.0509 

3.0509 
0.0509 
D.0509 
3.0509 
0.0509 

D.0509 
0.0510 
0.0510 
0.0510 
0.05 1 O 

0.0510 
0.05 1 O 
0.0510 
0.051 1 
0.051 1 

0.051 1 
0.051 1 
0.051 1 
0.051 1 
0.051 1 

0.051 1 
0.05 I 2  
0.05 12 
0.051 2 
0.051 2 

0.0512 
0.051 2 
0.051 2 
0.0513 
0.0513 

0.05 13 
0.051 3 
0.05 13 
0.05 13 
0.0513 

0.05 13 
0.0514 
0.05 I 4  
0.0514 
0.0514 

0.0514 
0.051 4 
0.05 14 
0.0515 
0.05 1 J - 

- 
3.0475 
3.0474 
D.0474 
D.0474 
0.0474 

0.0474 
0.0474 
0.0474 
0.0473 
0.0473 

0.0473 
0.0473 
0.0473 
0.0473 
0.0473 

0.0473 
0.0472 
0.0472 
0.0472 
0.0472 

0.0472 
0.0472 
0.0472 
0.0471 
0.0471 

0.0471 
0.0471 
0.0471 
0.0471 
0.0471 

0.0471 
0.0470 
0.0470 
0.0470 
0.0470 

0.0470 
0.0470 
0.0470 
0.0469 
0.0469 

0.0469 
0.0469 
0.0469 
0.0469 
0.0469 

0.0469 
0.0468 
0.0468 
0.0468 
0.0468 

0.0468 
0.0468 
0.0468 
0.0467 
0.0467 - 

- 
1.0459 
1.0458 
1.0458 
1.0458 
1.0458 

1.0457 
1.0457 
1.0457 
1.0456 
1.0456 

3.0456 
3.0456 
3.0455 
3.0455 
3.0455 

3.0455 
3.0454 
3.0454 
3.0454 
D.0454 

3.0453 
0.0453 
0.0453 
0.0452 
0.0452 

0.0452 
0.0452 
0.0451 
0.0451 
0.0451 

0.0151 
0.0450 
0.0450 
0.0450 
0.0450 

0.0449 
0.0449 
0.0449 
0.0448 
0.0448 

0.0441 
0.0448 
0.0447 
0.0447 
0.0447 

0.0447 
0.0446 
0.0446 
0.0446 
0.0446 

0.0445 
0.0445 
0.0445 
0.0445 
0.0444 

the f i l l  
- 

- 
i . I U  
I. I V I  

1.2s 
1.m 
i .2a  

1310 . 
LI4Q 
L U 1  
1.402 
1.433 

1.464 
1.496 
1.527 
1.558 
1.589 

1.621 
1.652 
1.683 
1.714 
1.746 

1.777 
1.808 
1.839 
).ô71 
1.901 

3.933 
1.964 
3.996 
I .O27 
I .O58 

I .O89 
1.121 
1.152 
1.183 
1.214 

1.246 
1.277 
I 308  
1.339 
1.371 

1.402 
1 A33 
1 A64 
1.496 
1.527 

1.558 
1.589 
I .62 1 
I .652 
1.683 

1.714 
1.746 
1.777 
1,808 
1.839 

__ 
1.0468 
1.0468 
1.0467 
1.0467 
1.0467 

1.0467 
1.0467 
1.0467 
1.0466 
1.0466 

1.0466 
1.0466 
1.0466 
1.0465 
1.0465 

1.0465 
).O465 
1.0465 
1.0464 
1.0464 

1.0464 
3.0444 
).O464 
1.0463 
3.0463 

3.0463 
3.0463 
D.0463 
3.0463 
5.0462 

3.0462 
3.0462 
3.0462 
D.0462 
0.0461 

0.0461 
0.0461 
0.0461 
0.0461 
0.0460 

0.0460 
0.0460 
0.0460 
0.0460 
0.0459 

0.0459 
0.0459 
0.0459 
0.0459 
0.0459 

0.0458 
0.0458 
0.0458 
0.0458 
0.0458 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
I8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52  
53 
54 
55 

56 
57 
58 
59 
60 

- 

O. 1875000 
0.2187500 
0.2500000 
0.2812500 
0.3 125000 

0.3437500 
0.3750000 
0.4062500 
0.4375000 
0.4687500 

0.5000000 
0.531 2500 
0.5625000 
0.5937500 
0.6250000 

0.6562500 
0.6875000 
0.71 87500 
O .7 50OOOO 
0.7811500 

0.8125000 
0.8437500 
0.8750000 
0.9062500 
0.9375000 

0.9687500 
1 .oooooo 
1 .O31 250 
1 .O62500 
1.093750 

1.1 25000 
1.156230 
1,187500 
1.218750 
i .z5oooa 

I .3 i x o a  
i .34375a 

1.281150 

1.375000 
1.406259 

i . 4 m o a  

i .sooooa 
1.468759 

1.53125C 
1.5625OC 

1.59375c 
1.625009 
1.656259 
i .6875oa 
i .7 i 8750 

1 .781~50 

i .a75000 

1.75000C 

1 .81 2500 
1 443759 

,1623791 
.I894431 
,2165064 
8.2435696 
,2706329 

1.2976962 
1.3247594 
1.3518128 
1.3788841 
'L4059494 

1.4130127 
1.4600740 
i.4871393 
1.5142026 
1.541 2659 

1.5683291 
1.5453925 
1.6124557 
1.6495 191 
1.4765823 

1.7036456 
ì.7307089 
1.7577722 
1.7848355 
1.81 I8988 

1.8389620 
1.8660254 
1.8930887 
1.9201520 
1.9472153 

1.9742786 
1.001342 
1.028405 
1 .O55468 
1 .O82532 

1 .lo9595 
1.136658 
I .  163722 
1.190785 
1 .2 1 7848 

1.244912 
1.271975 
I .299038 
1.326101 
1.353165 

1 .JE0228 
1 A0729 1 
1 A34355 
1.461 418 
1.48848 I 

1.515544 
1.542608 
1.569671 
1.596734 
1.623798 

0.223 
0.254 
0.286 
0.317 
0.348 

0.379 
0.411 
0.442 
0.473 
O.  504 

0.536 
0.567 
0.598 
0.629 
0.661 

0.692 
0.723 
0.754 
0.786 
0.817 

0.848 
0.879 
0.91 1 
0.942 
0.973 

1.004 
1 .O36 
1 .O67 
1.098 
1.129 

1.161 
1.192 
1.223 
1.254 
1.286 

1.317 
1.348 
1.379 
1.411 
1.442 

1.473 
1 .SO4 
1.536 
1.567 
1.598 

1.629 
1.661 
1.692 
1.723 
1.754 

1.786 
1.817 
1 3 4 8  
1.879 
1.911 

- 

0.0537 
0.0538 
0.0538 
0.0538 
0.0539 

0.0539 
0.0540 
0.0540 
0.0540 
0.0541 

0.0541 
0.0541 
0.0542 
0.0542 
0.0543 

0.0543 
0.0543 
0.0544 
0.0544 
0.0544 

0.0545 
0.0545 
0.0546 
0.0546 
0.0546 

0.0547 
0.0547 
0.0548 
0.0548 
0.0548 

0.0549 
0.0549 
0.0549 
0.0550 
0.0550 

0.0551 
0.0551 
0.0551 
0.0552 
0.0552 

0.0552 
0.0553 
0.0553 
0.0554 
0.0554 

0.0554 
0.0555 
0.0555 
0.0556 
0.0556 

0.0556 
0.0557 
0.0557 
0.0557 
0.0558 - 

0.0514 
0.0514 
0.0515 
0.0515 
0.0515 

0.05 15 
0.0515 
0.051 5 
0.0516 
0.0516 

0.0516 
0.0516 
0.05 16 
0.0517 
0.0517 

0.0517 
0.05 17 
0.0517 
0.0518 
0.0518 

0.0518 
0.051 8 
0.05 1 8 
0.0519 
0.0519 

0.0519 
0.3519 
0.0519 
0.0519 
0.0520 

0.0520 
0.0520 
0.0520 
0.0520 
0.0521 

0.0521 
0.0521 
0.0521 
0.0521 
0.0522 

0.0522 
0.0522 
0.0522 
0.0522 
0.0522 

0.0523 
0.0523 
0.0523 
0.0523 
0.0523 

0.0524 
0.0524 
0.0524 
0.0524 
0.0524 - 

i 

1.0445 
1.0444 
3.0444 
3.0444 
3.0443 

3.0443 
3.0442 
3.0442 
3.0442 
3.0441 

5.0441 
0.044 1 
D.0440 
0.0410 
0.0439 

0.0439 
0.0139 
0.0438 
0.0438 
0.0437 

0.0437 
0.0437 
0.0436 
0.0436 
0.0436 

0.0415 
0.0435 
0.0434 
0.0434 
0.0434 

0.0433 
0.0433 
0.0433 
0.0432 
0.0432 

0.0431 
0.0431 
0.0431 
0.0430 
0.0430 

0.0430 
0.0429 
0.0429 
0.0428 
0.0428 

0.0428 
0.0427 
0.0417 
0.0426 
0.0426 

0.0426 
0.0425 
0.0425 
0.0425 
0.0424 - 

a Measurement w i t h  pins cannot be used 70 determine effective space 
w i d t h  and tooth thickness. Measurement w i t h  pins f o r  actual space 
w i d i h  and t o o t h  thickness are in Tables 76-83 

b For R E F  m i n i m u m  actual space w i d t h  and REF m a x i m u m  actual 
t o o t h  thickness. :ee Table 64 

c See Table 105 
d For REF max imurn  ef fect ive space w id th .  and REF minimum effec 

t ive t o o t h  thickness, see Tab le  64 
e Figures in bold t y p e  are m o d i f i e d  values, see Sect ion 25 

Where a m i n i m u m  value 
Daraaraoh 7 3 and Table 1 I 

radius must be specified. see 
_ .  

g. External splines dprigned to this major diameter tabulation may not 
be interchanged with splines designed to previous spline standards. 
It is permissible to specify thc full range of tolerances listed f o r  Ex- 
ternal Major Diameter if the mating internal spline is per this stan 
dard or ANSI 85.15-1950 full ddendum splines. If the mating 
spline IS par other spline standards, the Max Major Diameter and 
Tolerances on m a p r  diameter must be reduced by O.Z/P + 0.004 in. 
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STD-SAE B92.L-ENGL L99b m 7743725 0584744 831 m 

Internal 
(rea Drawing Dato) 

44 

External 
(soa omwing Doia) 

Dri 
Major 
Dia. 
Mar. 

Internal 
and 

External -x- Pitch 

Dio. 

c 

DFi 
Form 
Dia. 

0.206 
0.231 
0.256 
0.281 
0.306 

0.331 
0.354 
0.381 
0.406 
O431 

0.456 
0.481 
0.506 
0.531 
0.554 

0.582 
0.407 
0.632 
0.657 
0.482 

0.707 
0.732 
0.757 
0.782 
0.807 

0.832 
0.857 
0.882 
0.907 
0.932 

0.957 
0.983 
1.008 
1.033 
1.058 

1.083 
1.108 
1.133 
1.158 
1.183 

1.208 
1.233 
1.258 
1.283 
1.308 

1.333 
1 . 3 9  
1.384 
1.409 
1.434 

1.459 

l . ~  
1.534 
1.559 

1 . 1 4  

0.179 
0.205 
0.230 
0.254 
0.279 

0.304 
0.329 
0.354 
0.379 
0.404 

0.429 
0.454 
0.479 
0.504 
0.529 

0.554 
0.579 
0.404 
0.429 
0.654 

0.679 
0.704 
0.729 
0.754 
0.779 

0.804 
0.829 
0.854 
0.879 
0.904 

0.929 
0.954 
0.979 
1.004 
1.029 

1.054 
1.079 
1.104 
1.129 
1.154 

1.179 
1.204 
1.229 
1.254 
1.279 

1.304 
1.329 
1.354 
1.379 
1.404 

1.429 

1.479 
1.504 
1.529 

1.454 

I t V  s, I 
Min. Eff. Circ. Spoce Width 

Noies c 6 d 

Max. Eft .  Cire. Tooth Thickness 

Notes e L d 
0.0393 0.0393 

5 t 

Di 
Minor 

Dio. 

'Fe 
Form 
Dia. 

Ore 
Mim 
Dio. 
Min. 

1a.2 

Db 
8O.c 
Dia. 

-_ .- 

3. I 
-- 

Max. Aciual Circ. Space Width I Min. Actual Cim. Tooth Thirliners 

for Toleronce Class I for Tolerance Class 

4.1 

Note e 

- 4.2 1 5.1 
_ _ ~  8.7 8.4 8.5 8.4 11.4 11.5 11.4 11.7 

- 

Note 9 

+o 
-30 

- Note f --I- - 
~ 

0.0414 
0.0416 
0.04 17 
0.04 17 
0.0417 

0.0417 
0.0417 
0.0417 
0.04 18 
0.04 18 

0.0418 
0.04 18 
0.04 18 
0.04 1 9 
0.0419 

0.0419 
0.0419 
0.0419 
0.0420 
0.0420 

0.0420 
0.0420 
0.0420 
0.0421 
0.0421 

0.042 1 
0.0421 
0.0421 
0.0421 
0.0422 

0.0422 
0.0422 
0.0422 
0.0422 
0.0423 

0.0423 
0.0423 
0.0423 
0.0423 
0.0424 

0.0424 
0.0424 
0.0424 
0.0424 
0.0424 

0.0425 
0.0425 
0.0425 
0.0425 
0.0425 

0.0426 
0.0424 
0.0424 
0.0424 
0.0426 
- 

1 

Note - 

- 
0.0409 
0.0410 
0.0410 
0.0410 
0.0410 

0.04 1 O 
0.0410 
0.0410 
0.041 1 
0.041 1 

0.041 1 
0.041 1 
0.041 1 
0.041 I 
0.041 1 

0.041 1 
0.041 2 
0.04 12 
0.041 2 
0.0412 

0.04 12 
0.04 12 
0.041 2 
0.0413 
0.04 13 

0.0413 
0.0413 
0.04 13 
0.04 13 
0.04 13 

0.0413 
0.0414 
0.04 14 
0.0414 
0.0414 

0.04 14 
0.0414 
0.04 I 4  
0.0415 
0.04 I5 

0.04 15 
0.04 15 
0.04 15 
0.0415 
0.04 15 

0.0415 
0.0416 
0.0416 
0.0414 
0.0414 

0.0416 
0.04 14 
0.0414 
0.04 17 
0.04 17 
- 

i L b  - Note f 

0.089 
0.114 
0.139 
0.164 
0.189 

0.214 
0.239 
0.244 
0.289 
0.314 

0.339 
0.364 
0.389 
0.414 
0.439 

0.463 
0.488 
0.513 
0.538 
0.563 

0.588 
0.413 
0.438 
0.443 
0.688 

0.713 
0.738 
0.743 
0.788 
0.813 

0.838 
0.042 
0.887 
0.912 
0.937 

D.942 
D.9û7 
1.012 
1 .O37 
1.062 

1.087 
1.112 
1.137 
1.162 
1.187 

1.212 
I .236 
1.241 
1.204 
1.311 

1.336 
1.361 
I .u)6 
, Al1 
.u6 - 

Tolerance in 
Ten Thourandihr 

+ 30 
-0 

- 
6 
7 
8 
9 
10 

I I  
12 
13 
14 
I5 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
4 0  

41 
42 
43 
44 
45 

44 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
5v 
60 

a h .  
- 

O. I500000 
O. I750000 
0.2000000 
0.2250000 
o.  2500000 

0.2750000 
0.3000000 
0.32 50000 
0.3500000 
0.3750000 

0.4000000 
0.4250000 
0.4500000 
0.4750000 
0.5000000 

0.5250000 
0.5500000 
0.5750000 
0.4000000 
0.4250000 

0.4500000 
0.6750000 
0.7000000 
0.7250000 
0.7500000 

0.7750000 
0.8000000 
0.8250000 
0.8500000 
0.8750000 

0.9000000 
0.9250000 
0.9500000 
0.9750000 

1 .oooooo 

1 .O25000 
1 .O50000 
1 .O75000 
1.lOOOM) 
I .  125000 

I. I50000 
I .  175000 
1 200000 
l.225000 
1.250000 

1.275000 
1.300000 
1.325000 
1.350000 
1.375000 

1.400000 
1.425000 
1.450000 
1.475000 
1 .500000 

O. 1299038 
0.1 51 5543 
0.173205 I 
0.1948557 
0.2145064 

0.2381570 
0.2598076 
0.2814582 
0.3031089 
0.3247594 

0.3464 I02 
0.3680408 
0.3897114 
0.4113421 
0.43301 27 

0.4546633 
0.47431 40 
O. 4979446 
0.5194152 
0.541 2659 

0.5629165 
0.5845471 
0.6062178 
0.6276484 
0.6495 1 9 1 

0.671 1697 
0.6928103 
0.7144710 
0.736 1 2 I6 
0.7577722 

0.7794229 
0.8010734 
0.8227241 
0.8443748 
0.8660254 

0.8876760 
0.9093267 
0.9309773 
0.9526279 
0.9742786 

0.9959292 
I .O 17580 
I .O39230 
1 .O60881 
1.081532 

1.104182 
I .  125833 
1.147484 
I. I691 34 
1.190785 

1.2 12436 
1.234066 
1.255737 
1.277367 
1.299018 

0.140 
0.162 
0.184 
0.103 
0.229 

a m  
0.277 
0 . a  
0.324 
0.331 

0.376 
0.400 
0.425 
0.450 
0.475 

0.500 
0.525 
0.550 
0.575 
0.400 

0.625 
0.650 
0.475 
0.700 
0.725 

0.750 
0.775 
0.800 
0.825 
0.850 

0.875 
0.900 
0.925 
0.950 
0.975 

1 .WO 
I .O25 
I .O50 
1.075 
1.100 

1.125 
1.150 
1.175 
1 .zoo 
1.225 

1.250 
1.275 
1.300 
1.325 
1.350 

1.375 
1 A00 
1 A25 
I A50 
1 A75 - 

0.0425 
0.0426 
0.0426 
0.0426 
0.0424 

0.0427 
0.0427 
0.0427 
0.0428 
0.0428 

0.0428 
0.0428 
0.0429 
0.0429 
0.0429 

0.0429 
0.0430 
0.0430 
0.0430 
0.0430 

0.0431 
0.0431 
0.0431 
0.0432 
0.0432 

0.0432 
0.0432 
0.0433 
0.0433 
0.0433 

0.0433 
0.0434 
0.0434 
0.0434 
0.0434 

0.0435 
0.0435 
0.0435 
0.0434 
0.0436 

0.0434 
0.0436 
0.0437 
0.0437 
0.0437 

0.0437 
0.0436 
0.043I 
0.0438 
0.0438 

0.0439 
0.0439 
0.0439 
0.0439 
0.0440 

- 

0.0377 
0.0374 
0.0374 
0.0374 
0.0374 

0.0374 
0.0374 
0.0374 
0.0375 
0.0375 

0.0375 
0.0375 
0.0375 
0.0375 
0.0375 

0.0375 
0.0374 
0.0374 
0.0374 
0.0374 

0.0374 
0.0374 
0.0374 
0.0373 
0.0373 

0.0373 
0.0373 
0.0373 
0.0373 
0.0373 

0.0373 
0.0372 
0.0372 
0.0372 
0.0372 

0.0372 
0.0372 
0.0372 
0.0371 
0.0371 

0.0371 
0.0371 
0.0371 
0.0371 
0.0371 

0.0371 
0.0370 
0.0370 
0.0370 
0.0370 

0.0370 
0.0370 
0.0370 
0.0369 
0.0349 - 

0.0370 
0.0370 
0.0349 
0.0369 
0.0349 

0.0349 
0.0349 
0.0349 
0.0348 
0.034I 

0.0348 
0.0348 
0.03óô 
0.0347 
0.0367 

0.0347 
0.0347 
0.0347 
0.0344 
0.0344 

0.0346 
0.0344 
0.0344 
0.0345 
0.0345 

0.0345 
0.0345 
0.0345 
0.0345 
0.0364 

0.0344 
0.0344 
0.0364 
0.0344 
0.0343 

0.0343 
0.0343 
0.0343 
0.0343 
0.0342 

0.0342 
0.0362 
0.0362 
0.0342 
0.0342 

0.0341 
0.034 1 
0.034 1 
0.0341 
0.0341 

0.0360 

0.0360 
0.0360 
0.0360 

0.0340 

- 

0.0341 
0.0340 
0.0360 
0.0360 
0.0340 

0.0359 
0.0359 
0.0359 
0.0358 
0.0358 

0.0358 
0.035B 
0.0357 
0.0357 
0.0357 

0.0357 
0.0356 
0.0354 
0.0354 
0.0354 

0.0355 
0.0355 
0.0355 
0.0354 
0.0354 

0.0354 
0.0354 
0.0353 
0.0353 
0.0353 

0.0353 
0.0352 
0.0352 
0.0352 
0.0352 

0.0351 
0.0351 
0.0351 
0.0350 
0.0350 

0.0350 
0.0350 
0.0349 
0.0349 
0.0349 

0.0349 
0.0348 
0.0348 
0.0346 
0.0348 

0.0347 
0.0347 
0.0347 
0.0347 
0.0346 - 

0.0347 
0.0344 
0.0344 
0.0344 
0.0345 

0.0345 
0.0344 
0.0344 
0.0344 
0.0343 

0.0343 
0.0343 
0.0342 
0.0342 
0.0341 

0.0341 
0.0341 
0.0340 
0.0340 
0.0340 

0.0339 
0.0339 
0.0338 
0.0338 
0.0338 

0.0337 
0.0337 
0.0336 
0.0334 
0.0334 

0.0335 
0.0335 
0.0335 
0.0334 
0.0334 

0.0333 
0.0333 
0.0333 
0.0332 
0.0332 

0.0332 
0.0331 
0.0331 
0.0330 
0.0330 

0.0330 
0.0329 
0.0329 
0.0326 
0.0328 

0.0328 
0.0327 
0.0327 
0.0327 
0.0324 - 

0.175 
0.200 
0.225 
0.250 
0.275 

0.300 
0.325 
0.350 
0.375 
0.400 

0.425 
0.450 
0.475 
0.500 
0.525 

0.550 
0.575 
0.600 
0.425 
0.450 

0.475 
0.700 
0.725 
0.750 
0.775 

0.800 
0.825 
0.850 
0.875 
0.900 

0.925 
0.950 
0.975 
1 .o00 
1.025 

1 .O50 
1 .O75 
1.100 
1.125 
1.150 

1.175 
1.200 
1.225 
1 ,250 
1.275 

1.300 
1.325 
1.350 
1.375 
1.400 

1.425 
1.450 
1 A75 
1 .SOO 
1.525 - 

D.la3 
@.IS7 
D.IW 
0 . m  
0.224 

A 2 U  
0.171 
0.297 
o.ni  
A346 

03771 
0.394 
0.421 
0.444 
0.471 

0.494 
0.521 
0.544 
0.571 
0.596 

0.621 
0.644 
0.471 
0.494 
0.72 I 

0.744 
0.771 
0.794 
0.821 
0.844 

0.671 
0.694 
0.921 
0.944 
D.971 

0.994 
1.021 
1 .O44 
1.071 
1 .O94 

1.121 
1.144 
1.171 
1.196 
1.221 

1.246 
1.271 
1.296 
1.321 
I .344 

1.371 
1.394 
I A21 
1.444 
1.471 - 

0.0439 
0.0440 
0.0440 
0.0440 
0.0441 

0.044 1 
0.0442 
0.0442 
0.0442 
0.0443 

0.0443 
0.0443 
0.0444 
0.0444 
0.0445 

0.0445 
0.0445 
0.0444 
0.0444 
0.0446 

0.0447 
0.0447 
0.0448 
0.0448 
0.0448 

0.0449 
0.0449 
0.0450 
0.0450 
0.0450 

0.0451 
0.0451 
0.0451 
0.0452 
0.0452 

0.0453 
0.0453 
0.0453 
0.0454 
0.0454 

0.0454 
0.0455 
0.0455 
0.0456 
0.0454 

0.0454 
0.0457 
0.0457 
0.0458 
0.0458 

0.0458 
0.0459 
0.0459 
0.0459 
0.0440 

suremenr with pins cannot be used to derer 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83 

b For R E F  minimum actual space width. and REF maximum actual 
tooth thtcknesr. see Table 64 

c See Table 105 
d For R E F  maximum effective space width, and REF minimum effec. 

tive tooth thickness. see Table 64. 
e Figurer in bold type are modified values, seesection 25. 

ne effective space Where a minimum value for the fillet radius must be rp 
paragraph 7.3 and Table 108. 

9. External spiines d e s i e d  to this major diametof tabulation m y  not 
k intsrchangd with splines Wgmd to pwious spliii. StindwdS. 
It is  permissible to spaify the full rang. of tdsra- l ist4 for Ex- 
ternal Major Diameter if th. mating internal spline ir p.r this nin- 
dard or ANSI 85.15-1950 full d-dum sPlirm. If th. rmiting 
splinc ir per othor zpliræ standards, the Max Mapr Diinwtof 8nd 
Tolerancr on nuior diameîer must k r e d u d  by O.Z/P + 0.004 in. 

fied. see 
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STD-SAE B92-L-ENGL L99b 7943725 0589795 778 

30 DEG PRESSURE ANGLE 45 
4BLE 38-30 D E G  PRESSURE ANGLE,  F I L L E T  R O O T  SIDE F IT ,  48/96 SPLINE PITCH 

DFi Di 

s, 
Min. Eff.  Circ. Space Width 

= 0.0327 
Notes c L d 

*V 

Moi. Eff. Circ. Tooth Thickness 
- 0.0327 

Noies c L d 

5 

Mor. Acîual Circ. Space Width 

for Tolerance Class 

t 

Min. Actual Ci-. Tooth Thickness 

for Tolerance Class 

Dia. 
Form I 

Dia. 
Minor 

__ 
1.150 
1.171 
LI92 
1.2 13 
1.234 

1.254 
1.275 
1.296 
1.3 17 
1.338 

3.359 
5.379 
3.400 
0.421 
0.442 

0.463 
0.484 
0.504 
0.525 
0.546 

0.567 
0.588 
0.609 
0.629 
0.650 

0.671 
0.692 
0.713 
0.734 
0.754 

0.775 
0.796 
0.817 
0.838 
0.159 

0.879 
0.900 
0.921 
0.942 
0.963 

O.Pa4 
1 .o04 
1 .O25 
1 .O46 
I .O67 

1 .O88 
1.109 
1.129 
1.150 
1.171 

1.192 
1.213 
1.234 
1.254 
1.275 - 

7 6 5 4 4 5 6 7 

s7 

8.7 

i 

Sti 1 5  =4 t, (5  '6 

8.6 8.5 8.4 11.4 11.5 11.6 11.7 

t, - 

Internal 
(see Drawing Oato) 

External 
(see Orawing Doia) 

Internal 
and 

Y 
N I  Dri 

Mojor 
Dio. 
Mar. 

Do 
lojor 
Dio. 

DFt? 
Form 
Dia. 

__ 
17.1 

401. e 

Db 
Bare 
Dio. 

3.1 

Dm 
Minor 
Dia. 
Min. 

18.2 

Note f 

! Pitch 
Dio. 

' S I  

4.2 

ote f 
- 
__ 

__ 
3.173 
3.193 
1.214 
1.235 
0.2% 

0.277 
1.298 
0.319 
0.340 
0.361 

0.382 
0.402 
0.423 
0.444 
0.465 

0.486 
0.507 
0.528 
0.549 
0.570 

0.591 
0.61 1 
0.632 
0.653 
0.674 

0.695 
0.716 
0.737 
0.758 
0.779 

0.800 
0.820 
0.841 
0.862 
0.883 

0.904 
0.925 
0.946 
0.967 
0.988 

1 .o09 
1.029 
1 .oso 
1 .O71 
1.092 

1.113 
1.134 
1.155 
1.176 
1.197 

1.218 
1.238 
1.259 
1 .28a 
1.301 - 

6.1 14.1 5.1 

ote e Noter a L b dote g 

+O 
.30 

I. 146 
1.167 
1.188 
1.208 
1.229 

1.250 
1.271 
1.292 
1.312 
1.333 

1.354 
1.375 
1.396 
3.417 
1.437 

3.458 
3.479 
0.500 
0.521 
0.542 

0.562 
0.583 
0.604 
0.625 
0.646 

0.667 
0.687 
0.708 
0.729 
0.750 

0.771 
0.792 
0.812 
0.833 
0.854 

0.875 
0.196 
0.917 
0.937 
0.958 

0.979 
1 .o00 
1.021 
1 .O42 
1.062 

I .O83 
1.104 
1.125 
1.146 
1.167 

1.187 
1.201 
1.229 
1.250 
1.271 

- 

- 
+ 30 

-0 

1.119 
1.137 
I.IS1 
1.173 
1.191 

1.21 1 
l.232 
1.212 
1.273 
1.191 

1.314 
1.334 
1.311 
1.376 
1.396 

1.417 
1.438 
1.459 
1.480 
1.500 

1.521 
1.542 
3.563 
3.584 
0.605 

0.625 
0.646 
0.667 
0.688 
0.709 

0.730 
0.750 
0.77 1 
0.792 
0.813 

0.834 
0.855 
0.875 
0.196 
0.917 

0.938 
0.959 
0.980 
1 .o00 
I .o2 1 

1 .O41 
1 .O63 
1 .O84 
1.105 
1.12s 

1.144 
1.167 
1.181 
1.20s 
1.23< 

__  

- 

Tolerance in 
Ten Thouiandthr - 

1.0373 
1.0374 
1.0374 
1.0374 
1.0375 

1.0375 
1.0376 
1.0376 
1.0376 
1.0377 

1.0377 
3.0377 
1.0378 
D.0378 
3.0379 

3.0379 
0.0379 
0.0380 
0.0380 
0.0380 

0.0381 
0.0381 
0.0382 
0.0382 
0.0382 

0.0383 
0.0383 
0.0384 
0.0384 
0.0384 

0.0385 
0.0385 
0.0385 
0.0386 
0.0386 

0.0387 
0.0387 
0.0317 
0.0388 
0.0388 

0.0388 
0.0389 
0.0309 
0.0390 
0.0390 

0.0390 
0.0391 
0.0391 
0.0392 
0.0392 

0.0392 
0.0393 
0.0393 
0.0393 
0.0394 - 

- 
1.0359 
1.0360 
1.0360 
1.0360 
1.0360 

1.0361 
1.0361 
1.0361 
1.0362 
1.0362 

1.0362 
1.0362 
1.0363 
1.0363 
1.0363 

1.0363 
1.0364 
1.0364 
1.0364 
1.0364 

3.0365 
3.0365 
3.0365 
0.0366 
0.0366 

0.0366 
0.0366 
0.0367 
0.0367 
0.0367 

0.0367 
0.0368 
0.0368 
0.0368 
0.0368 

0.0369 
0.0369 
0.0369 
0.0370 
0.0370 

0.0370 
0.0370 
0.0371 
0.0371 
0.0371 

0.0371 
0.0371 
0.0371 
0.0371 
0.0372 

0.0373 
0.0373 
0.037: 
0.0372 
0.037I - 

~ 

1.0350 
1.0350 
1.0351 
LO351 
1.0351 

).O351 
LO351 
1.035 1 
).O352 
1.0352 

3.0352 
3.0352 
3.0352 
0.0353 
0.0353 

0.0353 
0.0353 
0.0353 
0.0354 
0.0354 

0.0354 
0.0354 
0.0354 
0.0355 
0.0355 

0.0355 
0.0355 
0.0355 
0.0355 
0.0356 

0.0356 
0.0356 
0.0356 
0.0356 
0.0357 

0.0357 
0.0357 
0.0357 
0.0357 
0.0358 

0.0358 
0.0358 
0.0358 
0.0351 
0.0358 

0.0359 
0.0359 
0.0359 
0.0359 
0.0359 

0.0360 
0.0360 
0.0360 
0.0360 
0.0360 - 

- 
1.0343 
1.0344 
3.0344 
3.0344 
0.0344 

0.0344 
0.0344 
0.0344 
0.0345 
0.0345 

0.0345 
0.0345 
0.0345 
0.0345 
0.0345 

0.0345 
0.0346 
0.0346 
0.0346 
0.0346 

0.0346 
0.0346 
0.0346 
0.0347 
0.0347 

0.0347 
0.0347 
0.0347 
0.0347 
0.0347 

0.0347 
0.0348 
0.0348 
0.0348 
0.0348 

0.0348 
0.0348 
0.0348 
0.0349 
0.0349 

0.0349 
0.0349 
0.0549 
0.0349 
0.0349 

0.0349 
0.0350 
0.0350 
0.0350 
o.ossa 

o.ossa 
0.03sa 
0.035C 
0.0351 
0.0351 - 

- 
1.03 1 1 
1.03 1 O 
1.03 1 O 
LO310 
1.0310 

1.0310 
1.0310 
1.0310 
LO309 
1.0309 

1.0309 
1.0309 
1.0309 
1.0309 
1.0309 

1.0309 
3.0308 
3.0308 
3.0308 
9.0308 

0.0308 
0.0301 
0.0301 
0.0307 
0.0307 

0.0307 
0.0307 
0.0307 
0.0307 
0.0307 

0.0307 
0.0306 
0.0306 
0.0306 
0.0306 

0.0306 
0.0306 
0.0306 
0.0305 
0.0305 

0.0305 
0.0305 
0.0305 
0.0305 
0.0305 

0.0303 
0.0304 
0.0304 
0.0304 
0.0304 

0.0304 
0.0304 
0.030~ 
0.030: 
0.030: - 

- 
1.0304 
1.0304 
1.0303 
).O303 
1.0303 

1.0303 
LO303 
1.0303 
1.0302 
3.0302 

3.0302 
3.0302 
3.0302 
0.030 1 
0.0301 

0.0301 
0.0301 
0.0301 
0.0300 
0.0300 

0.0300 
0.0300 
0.0300 
0.0299 
0.0299 

0.0299 
0.0299 
0.0299 
0.0299 
0.0298 

0.0298 
0.0298 
0.0291 
0.0291 
0.0297 

0.0297 
0.0297 
0.0297 
0.0297 
0.029d 

0.0294 
0.0294 
0.0294 
0.0294 
0.0294 

0.029: 
0.029: 
0.029: 
0.029: 
0.029: 

0.029~ 
0.029l 
0.029a 
0.029, 
0.029d - 

- 
3.0295 
3.0294 
1.0294 
5.0294 
3.0294 

3.0293 
0.0293 
0.0293 
0.0292 
0.0291 

0.0292 
0.0292 
0.0291 
0.0191 
0.0291 

0.0291 
0.0290 
0.0290 
0.02w 
0.02w 

0.0289 
0.0289 
0.0289 
0.0288 
0.0288 

0.0288 
0.0218 
0.0287 
0.0287 
0.0287 

0.0287 
0.0286 
0.0286 
0.02M 
0.0286 

0.0285 
0.0285 
0.0215 
0.0284 
0.0284 

0.0284 
0.0284 
0.0283 
0.0283 
0.0283 

0.0283 
0.0282 
0.0282 
0.0282 
0.0281 

0.0281 
0.0281 
0.0281 
0.0281 
0.02MI - 

- 
1.0281 
1.0280 
1.0280 
1.0280 
1.0279 

1.0279 
1.0178 
1.0278 
1.0278 
1.0277 

1.0277 
1.0277 
1.0276 
1.0276 
1.0275 

1.0275 
1.0275 
1.0274 
1.0274 
3.0273 

3.0273 
3.0273 
3.0272 
0.0272 
0.0272 

0.0271 
0.0271 
0.0270 
0.0270 
0.0270 

0.0269 
0.0269 
0.0269 
0.0268 
0.0268 

0.0167 
0.0267 
0.0267 
0.0266 
0.0266 

0.0266 
0.0265 
0.0265 
0.0264 
0.0264 

0.0264 
0.0263 
0.0263 
0.0262 
0.0262 

0.0262 
0.0261 
0.0261 
0.0261 
0.0260 - 

- 
1.114 
LI32 
1.150 
1.168 
).ln 
1.m 
1.227 
L247 
M68 
) .ZU 

J . 3 0 9  
J . 3 2 9  
J.350 

0.39 1 

0.412 
0.433 
0.454 
0.475 
0.496 

0.516 
0.537 
0.558 
0.579 
0.600 

0.621 
0.641 
0.662 
0.683 
0.704 

0.725 
0.746 
0.766 
0.717 
0.808 

0.829 
0.850 
0.871 
0.891 
0.912 

0.933 
0.954 
0.975 
0.996 
1.016 

1 .O37 
1 .O58 
1 .O79 
1.100 
1.121 

m.371 

- 
6 
7 
8 
9 
IO 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

I. 1250000 
3.1458332 
I. 1666667 
3.1875000 
0.2083333 

3.229 1667 
3.2500000 
0.2701333 
0.2916667 
0.31 25000 

0.3333333 
0.3541667 
0.3750000 
0.3958333 
0.4 166667 

0.4375000 
0.4583533 
0.1791667 
0.5000000 
0.5208333 

0.5416667 
0.5625000 
0.5833333 
0.6041667 
0.6250000 

0.6458333 
0.6666667 
0.6875000 
0.7083333 
0.7291667 

0.7500000 
0.7701333 
0.79 16667 
0.8125000 
0.8333333 

0.8541667 
0.8750000 
0.8958333 
0.9166647 
0.9375000 

0.9583333 
0.9791667 

1 .oooooo 
I .O20833 
I .O4 1667 

1.0625W 
1 .O83333 
I .  IO4 167 
1.125OM: 
1.145833 

1 . I  66661 
1. I8750C 
I .20833? 
1.129161 
1.25000( 

.1082532 

. I  262954 

.1443375 

.lai23798 
1.1804220 

.I984642 
8.21 65064 
1.1345485 
1.2 525907 
1.2706329 

1.2886751 
1.30671 72 
1.3147594 
1.3428016 
1.3601439 

1.3718861 
1.3969283 
1.4149705 
1.4330127 
1.4510549 

L4690971 
1.4171393 
1.5051814 
1.5132237 
1.541 2659 

3.5593011 
0.5773502 
D.5953925 
0.61 34346 
0.6314769 

0.6495 1 9 1 
0.667561 1 
0.6856033 
0.7036456 
0.721 6871 

0.73973OC 
0.757772î 
0.7758144 
0.79385M 
0.81 I1981 

0.81994 1( 
0.847913; 
0.8660254 
0.8140674 
0.9021091 

0.9201 5% 
0.938194' 
0.9562% 
0.974271i 
0.9923201 

1.01036: 
I .02840: 
1.04644: 
1.06449i 
1.08253: 

0.073 
0.094 
0.115 
O. 136 
0.1% 

0.177 
0.198 
0.219 
0.239 
0.260 

0.281 
0.302 
0.322 
0.343 
0.364 

0.385 
0.406 
0.426 
0.447 
0.468 

0.489 
0.509 
0.530 
0.551 
0.572 

0.592 
0.613 
0.634 
0.655 
0.675 

0.696 
0.717 
0.738 
0.759 
0.779 

0.800 
0.821 
0.842 
0.862 
0.883 

0.904 
0.925 
0.945 
0.966 
0.987 

1.008 
1 .O29 
1 .O49 
1 .O70 

I 1.091 

to determine ef tive space f. Where a minimum value for the fillet raiiur must bè specified. see 
paragraph 7.3 and Table 108. 

g. External splines designad to <his major diameter tabulation may not 
be interchanged with splines designed to previous spline standards. 
I t  is permissible to specify the full r a m  of tolerances listed for Ex- 
ternal Major Diarnetr if the mating internal spline is por this stan- 
dard or ANSI 85.15-1950 full dadendurn splines. I f  the mating 
spline i s  per other spline standards. the Max Major Diameter and 
Tolerama on rnajor diamstwr must be r d u c d  by O.Z/P + 0.004 in. 

a Measurement with pins cannot be u 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 76-83 

b For REF mintmum actua\ space width, and REF maximum actual 
tooth thickness. see Table 64 

c. See Table 105 
d For R E F  maximum effectwe space width, and REF minimum effec- 

tive tooth thickness. see Table 64 
e Figures in bold type are modified values, see Section 25 
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INTERNAL INVOLUTE SPLINE DATA 

FILLET ROOT S I M  FIT 

NUMBER OF TEETH xx 

PRESSURE ANGLE 37.5" 
BASE DIAMETER x.xaxxxx REF 
PITCH DIAMETER x.xxaxxx REF 
MAJOR DIAMETER x.xxx M A X  
FORM DIAMIXER 1.111 

MINOR DIAMETER 1.xx1/n.xxa 

SPLINE PITCH a a / n  

CIRCULAR SPACE WIDTH 

MAX ACTUAL a.xaxx 
MIN EFFECTIVE a.xxxx 

The fo l lowing in format ion may be added ar required: 

MAX MEASUREMENT BETWEEN PINS x.xaxK REF 
PIN DIAMETER X(..XXX 

FIG. 8 - m  

EXTERNAL INVOLUTE SPLINE DATA 

FILLET ROOT SIE  FIT 

NUMBER OF TEETH X i  

PRESSURE ANGLE 37.50 
BASE DIAMETER I.XIX*XX REF 
PITCH DIAMETER x.xaxiax REF 
MAJOR DIAMETER 
FORM DIAMETER X . I X X  

MINOR DIAMETER 1.111 MIN 

SPLINE PITCH XX/AX 

a.xaX/* .Xxl  

CIRCULAR TOOTH THICKNESS 

MAX EFFKTIVE x.xxxx 
MIN ACTUAL u.xaxx 

The fo l lowing information m a y  be added or required: 

MiN MEASUREMENT OVER FINS niama REF 
PIN DIAMETER a.nxxx 

STD*SAE B92-L-ENGL L99b m 7943725 058474b bO4 m 

37.5 DEG PRESSURE ANGLE 

7 SPACE WIDTH (CIRCULARI TOOTH THICKNESS íCIRCULARI 
s -ACTUAL I - ACTUAL 
5"- EFFECTIVE tu- EFFECTIVE 

\ I 
r C I R C U L A R  PITCH p 

7 FORM CLEARANCE C' 
INTERNAL 

\ 

Aí 
PITCH 

DIA 
O 

REF 

\ 

EXTERNAL 

IE TERMS, SYMBOLS ND DR VINC D-2TA. 37.5 DEG PRESSURE ANG .E, FILLET ROOT SIDE FIT 

T h e  pressure angle and proportions of this spline are a 
direct compromise of the 30 and 45 deg pressure angle 
splines. It is often used on couplings where the external 
spline is to be cold formed; especially where a 45 deg pres- 
sure angle spline will not satisfy functional requirements 
and the shaft material is above hardness limitation of 30 
deg pressure angle cold forming tools. 

Press tits are not tabulated because their design de- 
pends on the degree of tightness desired and must allow 
for such factors as the shape of the blank, wall thickness, 
material, hardness, thermal expansion, etc. Close tolerances 
or selective size grouping may be required to liniit fit vari- 
ations. 

See Tables 39-52. 

The  above drawing data is required for the spline 
specifications. The  standard system is shown; for alternate 
systems, see Table 4 and paragraphs 11.4.1, i 1.4.2 and IS. 
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37.5 D E G  PRESSURE ANGLE 47 
TABLE 39-37.5 DEG PRESSURE ANGLE,  F I L L E T  ROOT SIDE F IT ,  2615 SPLINE PITCH 

Internal Internal 
(we Drawing Data) 

trtemal 
( 8 -  Dmwing Daia) and 

External 

D 
Filch 
Dia. 

s, 
Min. EH. Circ. Spare Width 

Notes c 1 d 
= 0 . W 3  

tV 
Mar. W. Circ. Tooth Thickness 

= 0 . M 3  
Noter c L d 

Db 
aase 
Dia. 

'i 
Minor 
Dio. 

DO 

Maior 
Dia. 

- 
14.1 

Dri 'Fi 
Major Form 
Dio. Dio. 

DFe 
Farm 
Dia. 

- 
17.2 

Note e 

- 

're 
Minor 
Dia. 
Min. 

18.3 

S 

Moa. Actual Circ. Space Width 

for Tolerance Class 

Min. Actual Circ. loath Thickness 

for Tolerance Clors 

7 6 5 4 4 5 6 7 

S I  SI; s5 S I  1, t, 1, 1, 

8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 

Noies a 1 b 

1 

2 b.2 3.2 

Jote e 

+200 
-0 

2.011 
2.480 
2.880 
3.280 
3.680 

4.080 
4.480 
4.880 
5.280 
5.680 

6.080 
6.480 
6.880 
7.280 
7.680 

8.080 
8.480 
8.880 
9.280 
9.680 

0.080 
0.480 
0.880 
11.280 
1 1.680 

12.080 
11.480 
12.880 
13.280 
13.680 

14.080 
14.480 
14.880 
15.280 
15.680 

I6.080 
16.480 
16.880 
17.280 
17.680 

18.080 
18.480 
18.880 
19.280 
19.680 

20.080 
20.480 
20.880 
21.280 
21.680 

22.080 
22.480 
22.880 
23.280 
23.680 

_ _  

__ 

- 

T-- Tolerance in 
Ten Thousandths 

+O 
. 200 
2.800 
3.200 
3.600 
4.000 
4.400 

4.800 
5.200 
5.600 
6.000 
6.400 

6.800 
7.200 
7.600 
8.000 
8.400 

b.800 
9.200 
9.600 
10.000 
10.400 

10.800 
I 1 2 0 0  
11.600 
12.000 
12.400 

12.800 
13.200 
I 3.600 
14.000 
14.400 

14.800 
15.200 
15.600 
16.000 
16.400 

16.800 
17.200 
17.600 
18.000 
18.400 

18.800 
19.200 
19.600 
20.000 
20.400 

20.800 
21.200 
2 1 A00 
22.000 
22.400 

22.800 
23.200 
23.600 
24.000 
24.400 

- 

- 

- 
A720 
.672 1 
.672 I 
A722 
#.6722 

1.6723 
1.6723 
1.6724 
1.6724 
1.6725 

1.6725 
1.6726 
1.6727 
1.6727 
1.6728 

1.6728 
1.6729 
1.6729 

1.6730 

1.6731 
1.6731 
1.6732 
1.6732 
1.6733 

1.6733 
1.6734 
1.6734 
3.6735 
3.6736 

3.6736 
1.6737 
3.6737 
3.6738 
3.6738 

0.6739 
3.6739 
0.6740 
0.6740 
0.6741 

0.674 I 
0.6742 
0.6742 
0.6743 
0.6744 

0.6744 
0.6745 
0.6745 
0.6746 
0.6746 

0.6747 
0.6747 
0.6748 
0.6748 
0.6749 

1.6730 

- 

- 
1.6709 
1.6710 
1.6710 
1.671 1 
1.671 I 

1.671 1 
1.671 2 
1.671 2 
1.671 2 
1.6713 

1.6713 
1.6714 
1.6714 
1.6714 
1.6715 

1.6715 
1.67 I5 
1.67 16 
Lb716 
1.6717 

1.67 17 
1.67 17 
3.671 8 
3.671 8 
1.671 8 

3.6719 
3.6719 
3.6720 
0.6720 
0.6720 

0.6721 
0.6721 
0.6721 
0.6722 
0.6722 

0.6723 
0.6723 
0.6723 
0.6724 
0.6724 

0.6724 
0.6725 
0.6725 
0.6726 
0.6726 

0.6726 
0.6727 
0.6727 
0.6727 
0.6728 

0.6728 
0.6729 
0.6729 
0.6729 
0.6730 

- 
1.6657 
1.6656 
1.6656 
1.6655 
1.6655 

1.6655 
1.6654 
1.6654 
1.6654 
1.6653 

1.6653 
1.6652 
1.6652 
1.6652 
ì.6651 

1.6651 
1.6651 
3.6650 
3.6650 
3.6649 

3.6649 
3.6649 
3.6648 
0.6648 
0.6648 

0.6647 
0.6647 
0.6646 
0.6646 
0.6646 

0.6645 
0.6645 
0.6645 
0.6644 
0.6644 

0.6643 
0.6643 
0.6643 
0.6642 
0.6642 

0.6642 
0.6641 
0.6641 
0.6640 
0.6640 

0.6640 
0.6639 
0.6639 
0.6639 
0.6638 

0.6638 
0.6657 
0.6637 
0.6637 
0.6636 

- 
1.6646 
1.6645 
1.6645 
1.6644 
1.6644 

1.6643 
1.6643 
1.6642 
h.6642 
).6641 

ì.6641 
1.6640 
1.6639 
1.6639 
1.6638 

3.6638 
3.6637 
3.6637 
3.6636 
0.6136 

0.6635 
0.6635 
0.6634 
0.6634 
0.6633 

0.6633 
0.6632 
0.6632 
0.6631 
0.6630 

0.6630 
0.6629 
0.6629 
0.6621 
0.6628 

0.6627 
0.6627 
0.6626 
0.6626 
0.6625 

0.6625 
0.6624 
0.6624 
0.6623 
0.6623 

0.6622 
0.662 1 
0.6621 
0.6620 
0.6620 

0.6619 
0.6619 
0.6618 
0.6618 
0.6617 

___ 
1.6631 
1.6630 
1.6629 
1.6629 
ì.6628 

1.6627 
1.6626 
1.6626 
1.6625 
1.6424 

1.6624 
1.6613 
3.6622 
3.4621 
0.6621 

0.6620 
0.6619 
0.6618 
0.6618 
0.6617 

0.6616 
0.66615 
0.6615 
0.6614 
0.6613 

0.6612 
0.6612 
0.661 I 
0.6610 
0.6609 

0.6609 
0.6608 
0.6607 
0.6606 
0.6606 

0.6605 
0.6604 
0.6603 
0.6603 
0.6602 

0.6601 
0.6601 
0.6600 
0.6599 
0.6598 

0.6598 
0.6597 
0.6596 
0.6595 
0.6595 

0.6594 
0.6593 
0.6592 
0.6592 
0.6591 - 

- 
2.w2 
2.474 
2.873 
3.272 
3.672 

4.071 
4.470 
4.869 
5.268 
5.668 

6.067 
6.466 
6.865 
7.264 
7.664 

8.063 
8.462 
8.861 
9.260 
9.660 

10.060 
10.460 
10.860 
1 1.260 
11.660 

12.060 
12.460 
I 2 460 
13.260 
13.660 

14.060 
14.460 
14.860 
15.260 
15.660 

16.060 
16.460 
16.860 
17.260 
17.660 

18.060 
18.460 
18.860 
19.260 
19.660 

20.060 
20.460 
20.160 
21.260 
2 1.660 

22.060 
22.460 
22.860 
23.260 
23.660 

- 

- -- 
1 .no 
2.230 
2.630 
3.030 
3.430 

3.830 
4.229 
4.629 
5.029 
5.429 

5.829 
6.229 
6.629 
7.029 
7.428 

7.828 
8.228 
8.628 
9.028 
9.428 

9.828 
10.227 
10.627 
I1 .O27 
Il A27 

I I .a27 
12.227 
12.627 
13.026 
13.426 

13.826 
14.226 
14.626 
15.026 
15.426 

15.825 
16.225 
16.625 
17.025 
17.425 

17.825 
18.225 
18.625 
19.024 
19.424 

19.824 
20.224 
20.624 
21 .O24 
21.424 

21.823 
22.223 
22.623 
23.023 
23.423 

- 
6 
7 
8 
9 
10 

1 1  
I2 
I3 
I4 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
4c 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 

- 
1.6735 
1.6736 
1.6737 
1.6737 
b.6738 

1.6739 
1.6740 
1.6740 
1.6741 
1.6742 

1.6742 
1.6743 
1.6744 
1.6745 
1.6745 

3.6746 
3.6747 
3.6748 
3.6748 
0.6749 

0.6750 
0.6751 
0.6751 
0.6752 
0.6753 

0.6754 
0.6754 
0.6755 
0.6756 
0.6757 

0.6757 
0.6758 
0.6759 
0.6760 
0.6760 

0.6761 
0.6762 
0.6763 
0.6763 
0.6764 

0.6765 
0.6765 
0.6766 
0.6767 
0.6768 

0.6768 
0.6769 
0.6770 
0.6771 
0.6771 

0.6772 
0.6773 
0.6774 
0.6774 
0.6775 

2.805 
3.206 
3.607 
4.008 
4.408 

4.809 
5.210 
5.61 1 
6.012 
6.412 

6.813 
7.214 
7.61 5 
8.016 
8.4 16 

8.817 
9.218 
9.619 
10.020 
10.420 

10.820 
11.220 
I I .620 
12.020 
12.420 

r2.820 
13.220 
13.620 
14.020 
14.420 

14.820 
15.220 
15.620 
16.020 
16.420 

16.820 
17.220 
17.620 
18.020 
18.420 

18.820 
19.220 
19.620 
20.020 
20.420 

20.820 
21.220 
2 I A20 
22.020 
22.420 

22.820 
23.220 
23.620 
24.020 
24.420 

1.6609 
1.6608 
1.6407 
1.6605 
3.6604 

1.6603 
1.6602 
1.6601 
3.6600 
0.6599 

0.6598 
0.6597 
0.6596 
0.6595 
0.6594 

0.6593 
0.6592 
0.6591 
0.6590 
0.6589 

0.6587 
0.6586 
0.6585 
0.6584 
0.6583 

0.6582 
0.6581 
0.6580 
0.6579 
0.6571 

0.6577 
0.6576 
0.6575 
0.6574 
0.6573 

0.6572 
0.6570 
0.6569 
0.6568 
0.6567 

0.6566 
0.6565 
0.6564 
0.6563 
0.6562 

0.6561 
0.656a 
0.6559 
0.6558 
0.6557 

0.6556 
0.6555 
0.6554 
0.6552 
0.655 I 

1.6757 
1.6758 
3.6759 
3.6761 
5.6762 

3.6763 
3.6764 
3.6765 
0.6766 
0.6767 

0.6768 
0.6769 
0.6770 
0.6771 
0.6772 

0.6773 
0.6774 
0.6775 
0.6776 
0.6778 

0.6779 
0.6780 
0.6781 
0.6782 
0.6783 

0.6784 
0.6785 
0.6786 
0.6787 
0.6788 

0.6789 
0.6790 
0.679 1 
0.6792 
0.6793 

0.6794 
0.6796 
0.6797 
0.6798 
0.6799 

0.6800 
0.6801 
0.6802 
0.6803 
0.6804 

0.6805 
0.6806 
0.6807 
0.6808 
0.6809 

0.6810 
0.681 I 
0.681 2 
0.6814 
0.681 5 

2.400000 
2.800000 
3.200000 
3.600000 
4 .oooooo 
4.400000 
4.800000 
5.200000 
5.600000 
6.000000 

6.400000 
6.800000 
7.200000 
7.600000 
8.000000 

8.AO0000 
8.800000 
9.200000 
9.400000 
10.00000 

10.40000 
10.800000 
11.20000 
1 I .bo000 
12.00000 

12.40000 
12.80000 

13.6000C 
i3.20000 

14.ooooa 

14.4000C 
14.8000C 
15.2000C 
15.6000C 
16.ooooc 

16.4OOOC 
16.8000C 
17.20oM: 
17.6000( 
18.0000( 

18.4000( 
18.8000( 
19.2000( 
19.6OOOt 
20.0000f 

20.4000f 
20.8000( 
21.20001 
2 1.6OOOl 
22.0000l 

22.40001 
22.8000( 
23.20001 
23.60001 
24.00001 

1.904048 
2.221389 
2.538731 
2.856072 
3.17341 3 

3.490755 
3 .ô0809 6 
4.125437 
4.442778 
4.7W120 

5.07746 1 
5.394802 
5.71 2144 
6.029485 
6.346826 

6.664 160 
6.981 509 
7.298850 
7.6 16\92 
7.933533 

8.250874 
8.5682 I6 
8.885557 
9.101898 
9.520240 

9.837581 
10.1 5492 
10.47226 
10.78960 
11.10695 

11.42429 
1 1.74163 
12.05897 
12.3763 I 
12.69365 

13.0 1099 
13.32834 
13.64568 
13.96302 
14.28036 

14.59770 
14.91504 
15.23231 
15.54971 
15.86707 

16. I8441 
16.50175 
1 6.8 1 909 
17.13643 
17.45377 

17.771 1 1  
l8.0884t 
l8.4058C 
18.71314 
19.04041 

4.290 
4.690 

5.090 
5.491 
5.891 
6.291 
6.691 

7.091 
7.491 
7.891 
8.291 
,8.692 

9.092 
9.492 
9.892 
l0.292 
10.692 

Il ,092 
I 1.493 
I 1  .a93 
12.293 
12.693 

13.093 
13.493 
13.893 
14.294 
14,694 

15.094 
15.494 
15.894 
16.294 
16.694 

17.095 
17.495 
17.895 
18.295 
18.695 

19.095 
19.495 
19.895 
20.296 
20.696 

2 I ,096 
21.496 
21.896 
22.296 
22.696 

23.097 
23.497 
23.897 
24.297 
24.697 

d.  For R E F  maximum effective space width. and R E F  minimum effec- 

tive tooth thickness, see Table 64. 
e. Figures in bold type are modified values, see Section 25. 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b. For REF minimum actual space width. and R E F  maximum actual 
tooth thickness. seeTabte 64. 

c. See Table 105. Copyright SAE International 
Provided by IHS under license with SAE
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Intornal 
(WO Drawing Data) 

s, 
Min. EH. Cire. Space Width 

. 0.5569 
Minar Notes c C, d 

5 
Dio. 

Mar. Actual Circ. Space Width 

Extornol 
(see Drawing Dato) 

t V  

Max. Eff. Cire. Tooth Thirknori 
0.5569 "0 

Notai c & d Major 
Dio. t 

Min. Actual Cire. Tooth Thickness 

+ I  50 
-0 

1.7- 
2.067 
2.400 
2.734 
3.067 

3.400 
3.734 
4.067 
4.400 
4.734 

5.067 
5.400 
5.734 
6.067 
6.400 

6.734 
7.067 
7.400 
7.734 
8.067 

8.400 
8.734 
9.067 
9.400 
9.734 

0.067 
0.400 
0.734 
1.067 
1.400 

1.734 
2.067 

2.734 
3.067 

3.400 
3.734 
4.067 
4.400 
4.734 

5.067 
5.400 
5.734 
6.067 
6.400 

6.734 
7.067 
7.400 
7.734 
8.067 

18.400 
lB.734 
19.067 
19.400 
,9.734 

2.400 

0.5643 
0.5644 
0.5645 
0.5647 
0.5648 

0.5649 
0.5650 
0.5651 
0.5652 
0.5653 

0.5654 
0.5655 
0.5656 
0.5657 
0.5658 

0.5659 
0.5660 
0.5661 
0.5662 
0.5663 

0.5665 
0.5666 
0.5667 
0.5668 
0.5669 

0.5670 
0.5671 
0.5672 
0.5673 
0.5674 

0.5675 
0.5676 

0.5678 
0.5679 

0.5680 
0.5682 
0.5683 
0.5684 
0.5685 

0.5686 
0.5687 
0.5668 
0.5689 
0.5690 

0.5691 
0.5692 
0.5693 
0.5694 
0.5695 

0.5696 
0.5697 
0.5698 
0.5700 
0.5701 

0.5677 

6 
7 
8 
9 
10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 ' 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 
2.000000 
2.333333 
2.666667 
3.000000 
3.333333 

3.666667 
4.000000 
4.333333 
4.666667 
5.000000 

5.333333 
5.666667 
6.000000 
6.333333 
6.666667 

7.000000 
7.333333 
7.666667 
8.000000 
8.333333 

8.666667 
9.000000 
9.333333 
9.666667 
10.00000 

10.33333 
10.66667 
Il.00000 
11.33333 
11.66667 

12.00000 
12.33333 
12.66667 
13.00000 
13.33333 

13.66667 
14.00000 
14.33333 
14.66667 
15.ooOOO 

15.33333 
15.66667 
16.00000 
16.33333 
16.66667 

17.00(300 
17.33333 
17.66667 
18.00000 
18.33333 

18.66667 
19.00000 
l9.33333 
19.66667 
20.00000 
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TABLE 40-376 DEG PRESSURE ANGLE.  F I L L E T  R O O T  SIDE FIT, 36 SPLINE PITCH 

~ ~ ~~~ 

Intornal 
and 

Extornol - 

'Fi 
Form 
Dia. 

- 
5.1 - 

Ob 
baso 
Dio. 

-- 
3.1 

"Fe 
Form 
Dia. 

"re 
Minor 
Dia. 
Min. 

18.3 

'ri 
Major 
Dia. 
MO*. 

5 Di., 

I- : /  - 
P 

.- 

14.1 
I I I I I ~~ 

6.1 8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 
I 

4.4 17.2 

Noie a 
.- 

Nates - 

- 
0.5595 
0.5596 
0.5596 
0.5597 
0.5597 

0.5597 
0.5598 
0.5598 
0.5598 
0.5599 

0.5599 
0.5600 
0.5600 
0.5600 
0.5601 

0.5601 
0.5601 
0.5602 
0.5602 
0.5603 

0.5603 
0.5603 
0.5604 
0.5604 
0.5604 

0.5605 
0.5605 
0.5606 
0.5606 
0.5606 

0.5607 
0.5607 
0.5607 
0.5608 
0.5608 

0.5609 
0.5609 
0.5609 
0.5610 
0.5610 

0.5610 
0.561 1 
0.561 1 
0.5612 
0.5612 

0.501 2 
0.5613 
0.5613 
0.5613 
0.5614 

0.5614 
0.5615 
0.561 5 
0.561 5 
0.5616 - 

Noto e I 
+O . 150 - 

2.333 
2.667 
3.000 
3.333 
3.667 

4 .O00 
4,333 
4.667 
5.000 
5.333 

5.667 
6.000 
6.333 
6.667 
7.000 

7.333 
7.667 
8.000 
8.333 
8.667 

9.000 
9.333 
9.667 
10.000 
10.333 

10.667 
11.000 
I 1.333 
I 1.667 
12.000 

12.333 
12.667 
13.000 
13.333 
13.667 

14.000 

14.667 
15.000 
15.333 

15.667 
16.000 
16.333 
16.667 
17.000 

17.333 
17.667 
18.000 
18.333 
18.667 

19.000 
19.333 
19.667 
!O.OOO 
f0.333 

14.331 

- 

Talarancm in 
Ton Thousandths - 

1.73s 
2.062 
2.394 
2.727 
3.060 

3.392 
3.725 
4.058 
4.390 
4.723 

5.056 
5.388 
5.721 
6.054 
6.386 

6.719 
7.052 
7.384 
7.717 
8.050 

8.382 
8.71 5 
9.048 
9.380 
9.713 

0.046 
0.380 
0.713 
1 .O46 
1.380 

1.713 
2.046 
2 3 0  
2.713 
3.046 

3.380 
3.713 
4.046 
4.380 
4.713 

5.046 
5.380 
5.713 
6.046 
6.380 

6.7 13 
7.046 
7.380 
7.713 
8.046 

8.300 
8.7 13 
9.046 
9.380 
9.7 I3 - 

- 
2 .96  
2.910 
3.243 
3.577 
3.910 

4.2U 
4.577 
4.91 1 
5.244 
5.578 

5.91 1 
6.245 
6.578 
6.91 1 
7.245 

7.578 
7.912 
8.245 
8.579 
8.912 

9.246 
9.579 
9.913 
10.246 
1o.m 
10.913 
11.247 
11.580 
11.914 
12.247 

12.581 
12.914 
13.247 
13.581 
13.914 

14.248 
14.581 
14.915 
15.248 
15.582 

15.915 
16.249 
16.582 
16.916 
17.249 

17.583 
17.916 
18.250 
18.581 
18.916 

19.250 
19.583 
19.917 
20.2% 
20.m 

- 
2.338 
2.672 
3.006 
3.340 
3.674 

4.008 
4.342 
4.676 
5.010 
5.344 

5.678 
6.012 
6.346 
6.680 
7.014 

7.348 
7.682 
8.016 
8.350 
8.684 

9.018 
9.352 
9.686 
10.020 
10.354 

10.687 
I 1 .o20 
I 1.354 
I 1.687 
12.020 

12.354 
12,687 
13.020 
13.354 
13,687 

14.020 
14.354 
14.687 
15.020 
15.354 

15.687 
16.020 
16.354 
16.687 
17.020 

17.354 
17.687 
18.020 
18.354 
18.687 

19.020 
19.354 
19.6B7 
20.020 
20.554 
- 

0.5621 
0.5622 
0.5623 
0.5623 
0.5624 

0.5625 
0.5626 
0.5626 
0.5627 
0.5628 

0.5628 
0.5629 
0.5630 
0.5631 
0.5631 

0.5632 
0.5633 
0.5634 
0.5634 
0.5635 

0.5636 
0.5637 
0.5637 
0.5638 
0.5639 

0.5640 
0.5640 
0.5641 
0.5642 
0.5643 

0.5643 
0.5644 
0.5645 
0.5646 
0.5646 

0.5647 
0.5641 
0.5649 
0.5649 
0.5650 

0.5651 
0.5651 
0.5652 
0.5653 
0.5654 

0.5654 
0.5655 
0.5656 
0.5657 
0.5657 

0.5658 
0.5659 
0.5660 
0.5660 
0.5661 

0.5606 
0.5607 
0.5607 
0.5608 
0.5608 

0.5609 
0.5609 
0.5610 
0.5610 
0.561 1 

0.561 I 
0.561 2 
0.5613 
0.5613 
0.5614 

0.5614 
0.5615 
0.5615 
0.5616 
0.5616 

0.5617 
0.5617 
0.5618 
0.5618 
0.5619 

0.56 19 
0.5620 
0.5620 
0.5621 
0.5622 

0.5622 
0.5623 
0.5623 
0.5624 
0.5624 

0.5625 
0.5625 
0.5626 
0.5626 
0.5627 

0.5627 
0.5628 
0.5628 
0.5629 
0.5629 

0.5630 
0.5631 
0.5631 
0.5632 
0.5632 

0.5633 
0.5633 
0.5634 
0.5634 
0.5635 - 

0.5543 
0.5542 
0.5542 
0.5541 
0.5541 

0.5541 
0.5540 
0.5540 
0.5540 
0.5539 

0.5539 
0.5538 
0.5538 
0.5538 
0.5537 

0.5537 
0.5537 
0.5536 
0.5536 
0.5535 

0.5535 
0.5535 
0.5534 
0.5534 
0.5534 

0.5533 
0.5533 
0.5532 
0.5532 
0.5532 

0.5531 
0.5531 
0.5531 
0.5530 
0.5530 

0.5529 
0.5529 
0.5529 
0.5528 
0.5528 

0.5528 
0.5527 
0.5527 
0.5526 
0.5526 

0.5526 
0.5525 
0.5525 
0.5525 
0.5524 

0.5524 
0.5523 
0.5523 
0.5523 
0.5522 - 

0.5532 
0.5531 
0.5531 
0.5530 
0.5530 

0.5529 
0.5529 
0.5528 
0.5528 
0.5527 

0.5527 
0.5526 
0.5525 
0.5525 
0.5524 

0.5524 
0.5523 
0.5523 
0.5522 
0.5522 

0.5521 
0.5521 
0.5520 
0.5520 
0.5519 

0.5519 
0.5518 
0.5518 
0.5517 
0.5516 

0.5516 
0.5515 
0.5515 
0.5514 
0.5514 

0.5513 
0.5513 
0.5512 
0.5512 
0.551 I 

0.551 1 
0.5510 
0.5510 
0.5509 
0.5508 

0.5508 
0.5507 
0.5507 
0.5506 
0.5506 

0.5505 
0.5505 
0.5504 
0.5504 
0.5503 - 

0.5517 
0.5516 
0.55 15 
0.5515 
0.5514 

0.5513 
0.5512 
0.55 I2 
0.551 1 
0.5510 

0.5510 
0.5509 
0.5508 
0.5507 
0.5507 

0.5506 
0.5505 
0.5504 
0.5504 
0.5503 

0.5502 
0.5501 
0.5501 
0.5500 
0.5499 

0.5498 
0.5498 
0.5497 
0.5496 
0.5495 

0.5495 
0.5494 
0.5493 
0.5492 
0.5492 

0.5491 
0.5490 
0.5489 
0.5489 
0.54B8 

0.5487 
0.5487 
0.5486 
0.5485 
0.5484 

0.5484 
0.5483 
0.5482 
0.5481 
0.5481 

0.5480 
0.5479 
0.5478 
0.5478 
0.5477 - 

0.5495 
0.5494 
0.5493 
0.5491 
0.5490 

0.5419 
0.5488 
0.5487 
0.5486 
0.5485 

0.5484 
0.5483 
0.5482 
0.5481 
0.5480 

0.5479 
0.5478 
0.5477 
0.5476 
0.5474 

0.5473 
0.5472 
0.5471 
0.5470 
0.5469 

0.5468 
0.5467 
0.5466 
0.5465 
0.5464 

0.5463 
0.5462 
0.5461 
0.5460 
0.5459 

0.5458 
0.5456 
0.5455 
0.5454 
0.5453 

0.5452 
0.5451 
0.5450 
0.5449 
0.5448 

0.5447 
0.5446 
0.5445 
0.5444 
0.5443 

0.5442 
0.5441 
0.5440 
0.5438 
0.5437 - 

1.524 
1 .857 
2.190 
2.523 
2.856 

3.190 
3.523 
3.856 
4.189 
4.522 

4.856 
5.189 
5.522 
5.855 
6.188 

6.522 
6.855 
7.188 
7.521 
7.854 

8.188 
8.521 
8.854 
9.187 
9.520 

9.854 
0.187 
0.520 
0.853 
1.186 

1.519 
1 .853 
2.186 
2.519 
2.852 

3.185 
3.519 
3.052 
4.185 
4.518 

4.851 
5.185 
5.518 
5.851 
6.184 

6.517 
6.851 
7.184 
7.517 
7.8% 

8.183 
8.517 
8.m 
9.1 W 
9.516 

1.586707 
1 .ô51 151 
2.1 15609 
2.380060 
2.64451 1 

2.908962 
3.1734 13 
3.437864 
3.702315 
3.966766 

4.231218 
4.495669 
4.760120 
5.024 57 1 
5.289022 

5.553473 
5.817924 
6.082375 
6.346826 
6.61 I 277 

6.875729 
7.1401 80 
7.404631 
7.669082 
7.933533 

8.197984 
8.462435 
8.726886 
8.99 I337 
9.255788 

9.520240 
9.784691 
10.0491 4 
10.3 1359 
10.57804 

10.84250 
11.10695 
1 1.37140 
1 I A3585 
1 1.90030 

12.16475 
12.41920 
12.69365 
12.95810 
13.22255 

13.48701 
13.75146 
14.01591 
14.28036 
14.5448 1 

14.80926 
15.0737 1 
15.338 I6 
15.60261 
15.86707 

d. For REF maximum effective space width. and REF minimum effec- 

tive tooth thickness, see Table 64. 
e. Figures in bold type are modified values, see Section 25. 

a. Measurement with pins cannot be used to determine offoctivo rprœ 
width and tooth thid<-. Measurement with pins for actual space 
width and tooth thickness are in Tablet 85-92. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. Sea Table 105. Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

--`-`-`,,`,,`,`,,`---



STD-SAE B92.1-ENGL 197b  7943725 0584749 313 

4 tV 

Min. EH. Circ. Spaco Width 
= 0.4177 

Notes c 4 d 

S 

Mar. Actual Circ. Spa- Width 

for Toleranco Class 

7 6 5 4 

i l  16 85 I4 

8.7 8.6 8.5 8.4 

Mar. Ht. Circ. Tooth Thickness 
- 0.4177 
Notos c L d 

t 

Min. m u a l  Circ. Tooth Thichmss 

for Tolomnco Class 

4 5 6 7 

i ,  i, t 6  1 7  

11.4 11.5 11.6 11.7 
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TABLE 41-37.5 D E G  PRESSURE A N G L E ,  F I L L E T  R O O T  S IDE F I T .  4/8 SPLINE PITCH 

I 
internal 

and 
Ertcinal I Internal 

(we Drawing üata) 
Ertornal 

(soo Drawing Data) 
- 

'ri 
Major 
Dia. 
Mar. 

__ 
4.4 

I I 

DFi 
Form 
Dia. 

- 
5.1 

'O 
Moiar 
Dia. 

DFe 
Farm 
Dia. 

"re 
Minor 
Dia. 
Min. 

Minor 
Dia. 

6.2 

Note e 

- 14.1 
__ 

- 
+o 

. 100 

17.2 

Nato 
__ 

18.3 

I I - 

- 
1.4201 
1.4201 
1.4201 
1.4201 
1.4202 

0.4202 
0.4202 
0.4203 
0.4203 
0.4203 

0.4203 
0.4204 
0.4204 
0.4204 
0.4204 

0.4205 
0.4205 
0.4205 
0.4205 
0.4206 

0.4206 
0.4206 
0.4207 
0.4207 
0.4207 

0.4207 
0.4208 
0.4208 
0.4208 
0.4208 

0.4209 
0.4209 
0.4209 
0.4210 
0.4210 

0.4210 
0.4210 
0.421 1 
0.421 1 
0.421 1 

0.421 1 
0.421 2 
0.4212 
0.4212 
0.4212 

0.4213 
0.421 3 
0.4213 
0.4214 
0.4214 

0.4214 
0.4214 
0.42l5 
0.4215 
0.4215 - 

+IO0 
-0 

1.306 
1.550 
1.800 
2.050 
2.300 

2.550 
2.800 
3.050 
3.300 
3.550 

3.800 
4.050 
4.300 
4.550 
4.800 

5.050 
5.300 
5.550 
5.800 
6.050 

6.300 
6.550 
6.800 
7.050 
7.300 

7.550 
7.800 
8.050 
8.300 
8.550 

8.800 
9.050 
9.300 
9.550 
9.800 

10.050 
10.300 
10.550 
10.800 
I I .O50 

11.300 
11.550 
11.800 
12.050 
12.300 

12.550 
12.800 
13.050 
13.300 
13.550 

13.800 
14.050 
14.300 
14.550 
14.800 

- 
Toleranco in 
Ton Thousandths 
- 
6 
7 
8 
9 
IO 

1 1  
12 
I3 
14 
I5 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 
1.934 
2.184 
2.434 
2.684 
2.934 

3.184 
3.434 
3.684 
3.934 
4.185 

4.435 
4.685 
4.935 
5.185 
5.435 

5.685 
5.935 
6.185 
6.435 
6.686 

6.936 
7.186 
7.436 
7.686 
7.936 

8.186 
8.436 
8.686 
8.936 
9.187 

9.437 
9.687 
9.937 
10.187 
10.437 

10.687 
10.937 
11.187 
11 A37 
I I .688 

I 1.938 
12.188 
12.438 
12.688 
12.938 

13.188 
13.438 
13.688 
13.938 
14.189 

14.439 
14.689 
14.939 
15.189 
15.439 - 

- 
1.754 
2.004 
2.254 
2.505 
2.755 

3.006 
3.256 
3.507 
3.757 
4.008 

4.258 
4.509 
4.759 
5.010 
5.260 

5.51 I 
5.761 
6.012 
6.262 
6.513 

6.763 
7.014 
7.264 
7.515 
7.765 

8.016 
8.266 
8.517 
8.767 
9.018 

9.268 
9.519 
9.769 
10.020 
10.270 

10.520 
10.770 
I 1 .o20 
1 I .270 
11.520 

1 1.770 
12.020 
12.270 
12.520 
12.770 

13.020 
13.270 
13.520 
13.770 
14.020 

14.270 
14.520 
14.770 
15.020 
i 5.270 - 

- 
3.4224 
1.4224 
0.4225 
0.4225 
0.4126 

0.4226 
0.4227 
0.4227 
0.4128 
0.4228 

0.4229 
0.4229 
0.4230 
0.4231 
0.4231 

0.4232 
0.4232 
0.4233 
0.4233 
0.4234 

0.4234 
0.4235 
0.4235 
0.4236 
0.4236 

0.4237 
0.4237 
0.4238 
0.4238 
0.4139 

0.4240 
0.4240 
0.4241 
0.4241 
0.4242 

0.4242 
0.4243 
0.4243 
0.4244 
0.4244 

0.4245 
0.4245 
0.4246 
0.4246 
0.4247 

0.4248 
0.4248 
0.4249 
0.4249 
0.4250 

0.4250 
0.4251 
0.4251 
0.4252 
0.4252 - 

__ 
)A210 
1.4211 
1.421 1 
1.4211 
1.4212 

1.4212 
)A213 
1.4213 
)A213 
1.4214 

)A214 
1.4214 
1.4215 
1.4215 
1.4216 

1.4216 
3.4216 
3.4217 
1.4217 
5.4217 

0.4218 
0.4218 
0.4219 
0.4219 
0.1219 

0.4220 
0.4220 
0.4221 
0.4221 
0.4221 

0.4222 
0.4222 
0.4222 
0.4223 
0.4223 

0.4224 
0.4224 
0.4224 
0.4225 
0.4225 

0.4225 
0.4226 
0.4226 
0.4227 
0.4227 

0.4227 
0.4228 
0.4228 
0.4229 
0.4229 

0.4229 
0.4230 
0.4230 
0.4230 
0.4231 - 

- 
0.4153 
0.4153 
0.4153 
0.4153 
0.4 I 5 2  

0.4152 
0.41 52 
0.4151 
0.4151 
0.4151 

0.4151 
0.4 I 50 
0.4150 
0.4 150 
0.4 150 

0.4149 
0.4 149 
0.4 149 
0.4 1 49 
0.41 48 

0.4148 
0.4148 
0.4147 
0.4 147 
0.4 147 

0.4 147 
0.4 146 
0.4146 
0.4146 
0.4146 

0.4145 
0.4145 
0.4145 
0.41 44 
0.4144 

0.4144 
0.4144 
0.4143 
0.4143 
0.4 143 

0.4143 
0.4142 
0.4142 
0.4142 
0.4141 

0.4141 
0.4141 
0.4141 
0.4 140 
0.4 140 

0.4 140 
0.4140 
0,4139 
0.4 139 
0.4139 - 

- 
1.4150 

1.41 29 
1.4 129 
1.41 28 

3.4128 
3.4 127 
3.4 127 
3.4126 
3.4126 

3.4125 
0.4125 
0.4 124 
0.4123 
0.41 23 

0.4121 
0.41 22 
0.4121 
0.4121 
0.4120 

0.41 20 
0.41 I9 
O A I  19 
0.4111 
0.41 I8 

0.41 I7 
0.41 I7 
0.41 I6 
0.41 16 
0.4115 

0.41 I4 
0.4114 
0.4113 
0.4113 
0.41 12 

0.4112 
0.41 I l  
0.4111 
0.41 IO 
0.41 10 

0.4109 
0.4109 
0.4108 
0.4108 
0.4107 

0.4106 
0.4106 
0.4105 
0.4105 
0.4104 

0.4104 
0.4l03 
0.4103 
0.4102 
0.4102 

1.4130 

- 

1.750 
1 ,000 
2.250 
2.500 
2.750 

3.000 
3.250 
3.500 
3.750 
4.000 

4.250 
4.500 
4.750 
5.000 
5.250 

5.500 
5.750 
6.000 
6.250 
6.500 

6.750 
7.000 
7.250 
7.500 
7.750 

8.000 
8.250 
8.500 
8.750 
9.000 

9.250 
9.500 
9.750 
lO.OO0 
10.250 

10.500 
10.750 
ll.OO0 
I 1  2 5 0  
11.500 

I 1,750 
12.000 
12.250 
12.500 
12.750 

13.000 
13.250 
13.500 
13.750 
14.000 

14.250 
14.500 
14.750 
15.000 
15.250 - 

1.141 
1.391 
1.641 
1.891 
2.141 

2.391 
2.641 
2.891 
3.141 
3.390 

3.640 
3.m 
4.140 

4.640 

4.m 
5.140 

5.440 
5 . m  

6.1 39 
6.169 
6.639 
6.889 
7.139 

7.389 
1.634 
7.889 
8.139 
8.388 

8.638 
8.888 
9.138 
9.388 
9.638 

9.888 
10.138 
16.388 
10.638 
10.17 

11.137 
11.387 
I 1.637 
1 1.887 
12.137 

12.387 
12.637 
12.887 
13.137 
13.366 

13.636 
13.886 
14.136 
14.386 
14.636 

4.390 

5.390 

1 .500000 
1.750000 
2 .oooooo 
2.250000 
2.500000 

2.750000 
3.000000 
3.250000 
3.500000 
3.750000 

4.000000 
4.250000 
4.500000 
4.750000 
5.000000 

5.250000 
5.500000 
5.750000 
6.000000 
6.250000 

6.500000 
6.7 50000 
7.000000 
7.250000 
7.500000 

7.750000 
8.000000 
8 .  2 50000 
8.500000 
8.750000 

9.000000 
9.  250000 
9.500000 
9.750000 
10.00000 

10.25000 
1 O. 500OO 
10.75000 
1 1 .ooooo 
1 1.25000 

1 1 .50000 
1 1.75000 
12.00000 
12.25000 
12.50000 

11.75000 
13.00000 
I 3.25ooa 
13.soooa 
13.7500C 

l4.00ooE 
14.2500C 
I 4.  soooa 
I 4.7sooa 
i 5.ooooa 

I .  I90030 
1.388368 
1.586707 
1 .ta5045 
1.983383 

2.181722 
2.380060 
2.578398 
2.776737 
2.975075 

3.17341 3 
3.37 1752 
3.570090 
3.768428 
3.966766 

4.165105 
4.363443 
4.56 1781 
4.760120 
4.958458 

5. I56796 
5.355135 
5.553473 
5.751811 
5.9501 50 

6.148488 
6.34b826 
6.5451 65 
6.743503 
6.94 184 I 

7.140180 
7.338518 
7.536856 
7.735195 
7.933533 

8.1 31 871 
8.330210 
8.528548 
8.726886 
8.925225 

9.123563 
9.321901 
9.520240 
9.718578 
9.9 I69 16 

10.11525 
10.31359 
10.51 I93 
10.71027 
10.90861 

I l  .IO695 
1 1 30518 
11.50362 
11.70196 
I i .90030 

0.4144 
0.4143 
0.4143 
0.4143 
0.4142 

0.4142 
0.4141 
0.4141 
0.4141 
0.4 I40 

0.4140 
0.4140 
0.41 39 
0.4 139 
0.41 38 

0.4138 
0.41 38 
0.41 37 
0.41 37 
3.4136 

0.4 I36 
0.41 36 
0.4135 
0.4135 
0.4135 

0.41 34 
0.41 34 
0.4133 
0.4 133 
0.4 133 

0.4132 
0.41 32 
0.41 32 
0.4131 
0.4131 

0.41 30 
0.4130 
0.4130 
0.4129 
0.4129 

0.4129 
0.4128 
0.4128 
0.4127 
0.1127 

0.4127 
0.4126 
0.4126 
0.4125 
0.4125 

0.4125 
0.4124 
0.4124 
0.4124 
0.4123 - 

û.41 IO 
3.4110 
0.41OP 
0.1108 
3.4107 

0.4 I07 
0.4106 
0.4105 
0.4104 
0.4104 

0.4103 
0.4102 
0.4101 
0.4101 
0.4100 

0.4099 
0.4098 
0.4098 
0.4097 
0.4096 

0.4095 
0.4094 
0.4094 
0.4093 
0.4092 

0.4091 
0.409 1 
0.4090 
0.4089 
0.4088 

0.4088 
0.4087 
0.4086 
0.4085 
0.4085 

0.4084 
0.4083 
0.4082 
0.4082 
0.408 I 

0.4080 
0.4079 
0.4079 
0.4078 
0.4077 

0.4076 
0.4075 
0.4075 
0.4074 
0.4073 

0.4072 
0.4072 
0.4071 
0.4070 
0.4069 - 

1.301 
1.546 
1.796 
2.045 
2.295 

2.544 
2.794 
3.043 
3.293 
3.542 

3.792 
4.041 
4.291 
4.540 
4.790 

5.039 
5.289 
5.538 
5.788 
6.037 

6.287 
6.536 
6.786 
7.035 
7.285 

7.534 
7.784 
8.033 
8.283 
8.532 

8.782 
9.031 
9.281 
9.530 
9.780 

10.030 
10.280 
10.530 
10.780 
l1.030 

I 1.280 
11.530 
I 1.780 
12.050 
12.280 

12.530 
12.780 
13.030 
13.280 
13.530 

13.780 
14.030 
14.280 
14.530 
14.780 

0.4244 
0.4244 
0.4245 
0.4246 
0.4247 

0.4247 
0.4248 
0.4249 
0.4250 
0.4250 

0.4251 
0.4252 
0.4253 
0.4253 
0.4254 

0.4255 
0.4256 
0.4254 
0.4257 
0.4258 

0.4259 
0.4260 
0.4260 
0.4261 
0.4262 

0.4263 
0.4263 
0.4264 
0.4265 
0.4266 

0.4266 
0.4267 
0.4268 
0.4269 
0.4269 

0.4270 
0.4271 
0.4272 
0.4272 
0.4273 

0.4274 
0.4275 
0.4275 
0.4276 
0.4277 

0.4278 
0.4279 
0.4279 
0.4280 
0.4281 

0.4282 
0.4282 
0.4283 
0.4284 
0.4285 - 

a. Measurement with pins cannot be used to determine rffrctivr space 
width and tooth thicknap. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b. For REF minimum actual space width. and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
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STD-SAE B72.L-ENGL L77b P 77113725 0584750 035 = 
50 37.5 DEG PRESSURE ANGLE 

T A B L E  42-37.5 DEG PRESSURE ANGLE,  F I L L E T  ROOT SIDE FIT, 5/10 SPLINE PITCH 
Internal 

and 
External 

D 

Pitch 
Dio. 

2 

- 

"i 
Minor 
Dio. 

- 
6.2 

- 

"Fe 
cwm 
Dia. 

s, t V  

= 0.3942 - 0.3341 
N o t w e a d  N o M c a d  

Min. Hf. Ci-. Space Width Mox. M. Circ. Tooth lhicknns 

S t 

Max .  Actual Ci-. Space Width 

far lolmronu Clas 

Min. Actual Circ. Tooth Thickness 

for Tolemna Class 

7 6 5 4 4 5 6 7 

'Fi 
Form 
Dia. 

- 
5.1 

"re 
Mina  
Dia. 
Min. 

Ob 
B a a  
Dio. 

3.2 

Dri 
Maior 
Pio. 
Ma.. 

4.4 

=7 SI3 % s4 t, 1, 

8.7 8.6 8.5 8.4 11.4 11.5 11.6 1 17.2 

Note e 

- 

- 

18.3 
I I L I I , 

Not. e 

+ 80 
-0 

- Not, - i & b  - 

- 
0.33 18 
0.3318 
0.331 8 
0.3318 
0.3317 

0.3317 
0.3317 
0.3316 
0.3316 
0.3316 

0.3316 
0.33 1 5 
0.33 1 5 
0.3315 
0.3315 

0.3314 
0.3314 
0.3314 
0.3314 
C.3313 

0.33 I 3  
0.3313 
0.3312 
0.33 12 
0.3312 

0.33 12 
0.331 1 
0.331 1 
0.331 1 
0.331 1 

0.3310 
0.3310 
0.3310 
0.3309 
0.3309 

0.3309 
0.3309 
0.3308 
0.3308 
0.3308 

0.3308 
0.3307 
0.3307 
0.3307 
0.3307 

0.3306 
0.3306 
0.3306 
0.3305 
0.3305 

0.3305 
0.3305 
0.3304 
0.3304 
0.3304 - 

- 
+o 

- 8 0  

1.400 
1 .&JO 
1 .&m 
2.000 
2.200 

2.400 
2 . m  
2.800 
3.000 
3.200 

3.400 
3.600 
3.000 
4.000 
4.200 

4.400 
4.600 
4.800 
5.000 
5.200 

5.400 
5.600 
5.800 
6 .ao0 
6.200 

6.400 
6.600 
6 .300 
1.000 
1.200 

1.400 
7.600 
7.800 
B.O00 
B.200 

b.400 
B . 6 0 0  
B . 8 0 0  
V.O00 
?.200 

PA00 
P.600 
P . 3 0 0  
3.O00 
5.200 

3.400 
3 . 6 0 0  
1.800 
I .o00 
I .200 

I .400 
I .600 
I .wo 
1.000 
1.200 

- 

- 

- 
- 
0.3309 
0.3308 
0.3308 
0.3308 
0.3307 

0.3307 
0.3306 
0.3- 
0.3306 
0.3305 

0.3305 
0.3305 
0.3304 
0.3304 
0.3303 

0.3303 
0.3303 
0.3302 
0.3302 
0.3302 

0.3301 
0.3301 
0.3300 
0.3300 
0.3300 

0.3299 
0.3299 
0.3298 
0.3298 
0.3298 

0.3297 
0.3297 
0.3297 
0.3296 
0.3296 

0.3295 
0.3295 
0.3295 
0.3294 
0.3294 

0.3294 
0.3293 
0.3193 
0.3292 
0.3292 

0.3292 
0.3291 
0.3191 
0.3290 
0.3290 

0.5290 
D.3289 
0.3219 
0.3289 
0.3288 - 

- 
- 
0.3295 
0.3195 
0.3194 
0.3294 
0.3293 

0.3293 
0.3292 
0.3292 
0.3291 
0.3291 

0.3290 
0.3290 
0.3289 
0.3288 
0.3288 

0.3287 
0.3287 
0.32U 
0.3266 
0.3285 

0.3285 
0.32M 
0.3284 
0.3283 
0.3283 

0.3282 
0.3282 
0.3281 
0.3281 
0.32W 

0.3279 
0.3279 
0.3278 
0.3278 
0.3277 

0.3277 
0.3276 
0.3276 
0.3275 
0.3275 

0.3274 
0.3274 
0.3273 
0.3273 
0.3272 

0.3271 
0.3271 
0.3270 
0.3270 
0.3269 

0.3269 
0.3268 
0.32ó8 
0.3267 
0.3267 - 

Toleronce in 
Ten Thousandth - 

1.404 
1.604 
1 .ô04 
2.004 
2.204 

2.405 
2.605 
2.806 
3.006 
3.206 

3.407 
3.607 
3.808 
4.008 
4.208 

4.409 
4.609 
4.810 
5.010 
5.210 

5.41 1 
5.61 1 
5.812 
6.012 
6.212 

6.4 13 
6.613 
6.814 
7.014 
7.214 

7.415 
7.615 
7.816 
8.016 
8.216 

8.417 
8.617 
8.818 
9.0 18 
9.218 

9.419 
9.619 
9.820 

10.020 
10.220 

10.420 
10.620 
10.820 
I 1 .o20 
11.120 

1 1 A20 
I 1 A20 
I 1 .a20 
12.020 
12.220 - 

- 
6 
7 
8 
Y 

10 

1 1  
I 2  
13 
14 
15 

16 
17 
18 
I9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
3.2 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
42 
43 
44 
45 

46  
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 

1.200000 
1.400000 
1.600000 
1.800Ooo 
2 . 0 0 m  

2.200000 
2.400000 
2.600000 
2.800000 
3.000000 

3.200000 
3.400000 
3.600000 
3.800000 
4 .O 00000 

4.200000 
4.400000 
4.600000 
4.800000 
5.000000 

5.200000 
5.400000 
5.600000 
5.800000 
6.0ooOOO 

6.200000 
6.400000 
6.600000 
6.800600 
7.000000 

7.200000 
7.400000 
7.600000 
7.800000 
8.000000 

8.200000 
8.400000 
8.600000 
8.800000 
9.000000 

9 .  200000 
9.400000 
9.600000 
9.800000 
10.00000 

10.20000 
10.40000 
10.60000 
10.80000 
1 1 .o0000 

11.2oooo 
11.40000 
I 1.60000 
Il .80000 
12.00000 

>.9520240 
1.110695 
1.269565 
1.428036 
1.586707 

i ,745377 
1.904048 
2.062719 
2.22 1 389 
2.380060 

2.538731 
2.69740 I 
2.856072 
3.01 4743 
3.1734 13 

3.332084 
3.490755 
3.649425 
3.808096 
3.966766 

4.125437 
4.284108 
4.442778 
4.60 1449 
4.7601 20 

4.9 18790 
5.077461 
5.236132 
5.394802 
5.553473 

5.71 2 144 
5.870114 
6.029485 
6.1 881 56 
6.346826 

6.505497 
6.664 168 
6.822838 
6.981509 
7.1401 80 

7.298850 
7.457521 
7.616192 

7.933533 

8.092204 
8.250874 
8.409545 
8.568216 
8.726886 

8.885557 
9.044228 
9.202898 
9.36 1569 
9.520240 

7.774862 

1 . U 9  
1.74? 
1.949 
2.149 
2.349 

2.549 
2.749 
2.949 
3.149 
3.350 

3.550 
3.750 
3.950 
4.150 
4.350 

4.550 
4.750 
4.950 
5.150 
5.351 

5.551 
5.751 
5.951 
6.151 
6.351 

6.551 
6.751 
6.951 
7.151 
7.352 

7.552 
.7.732 
7.952 
8.152 
8.352 

8.552 
8.752 
8.952 
9.152 
9.353 

9.553 
9.753 
9.953 

10,153 
10.353 

10.553 
10.753 
10.953 
11.153 
11 354 

11 354, 
11.751 
1 1 . 9 U  
12.154 
12.354 

- 

I mb 
1.240 
1 .440 
1.640 
1 .ô40 

2.040 
2.240 
2.440 
2.640 
2.840 

3.040 
3.241 
3.440 
3.640 
3.840 

4.040 
4.240 
4.440 
4.640 
4.840 

5.040 
5.240 
5.440 
5.640 
5.840 

6.040 
6.240 
6.440 
6.640 
6.840 

7.040 
7.240 
7.440 
7.640 
7.840 

8.040 
8.240 
8.440 
8.640 
8.840 

9.040 
9.240 
9.440 
9.640 
9.840 

0.040 
0.240 
0.440 
0.640 
0.840 

1 .O40 
1.210 
1 A40 
1 A40 
1.840 

- 

0.3409 
0.3409 
0.3410 
0.341 1 
0.3412 

0.3412 
0.34 13 
0.34 14 
0.34 15 
0.34 15 

0.3416 
0.34 17 
0.341 6 
0.3418 
0.3419 

0.3420 
0.3421 
0.3421 
0.3422 
0.3423 

0.3424 
0.3425 
0.3425 
0.3426 
0.3427 

0.3428 
0.3428 
0.3429 
0.3430 
0.3431 

0.3431 
0.3432 
0.3433 
0.3434 
0.3434 

0.3435 
0.3436 
0.3437 
0.3437 
0.3431 

0.3439 
0.3440 
0.3440 
0.3441 
0.3442 

0.3443 
0.3444 
0.3444 
0.3445 
0.3446 

0.3447 
0.3447 
0.3448 
0.3449 
0.34% - 

0.3319 
0.3389 
0.3390 
0.3390 
0.3391 

0.3391 
0.5392 
0.3392 
0.3393 
0.3393 

0.3394 
0.3394 
0.3395 
0.3396 
0.3396 

0.3397 
0.3397 
0.3398 
0.3398 
0.3399 

0.3399 
0.3400 
0.3400 
0.3401 
0.3401 

0.3402 
0.3402 
0.3403 
0.3403 
0.3404 

0.3405 
0.3405 
0.3406 
0.3406 
0.3407 

0.3407 
0.3408 
0.3408 
0.3409 
0.3409 

0.3410 
0.3410 
0.34 I 1 
0.341 1 
0.341 2 

0.3413 
0.34 1 3 
0.3414 
0.3414 
0.34 15 

0.34 15 
0.34 16 
0.3416 
0.3417 
0.3417 - 

0.3375 
0.3376 
0.3376 
0.3376 
0.3377 

0.3377 
0.3378 
0.3378 
0.3378 
0.3379 

0.3379 
0.3379 
0.3360 
0.3380 
0.3381 

0.3381 
0.3381 
0.3382 
0.3382 
0.3382 

0.3383 
0.3383 
0.3314 
0.3384 
0.3384 

0.3305 
0.3385 
0.3386 
0.3386 
0.3386 

0.3387 
0.3387 
0.3387 
0.3388 
0.3308 

0.3389 
0.33ô9 
0.3389 
0.3390 
0.3390 

0.3390 
0.3391 
0.339 I 
0.3392 
0.3392 

0.3392 
0.3393 
0.3393 
0.3394 
0.3394 

0.3394 
0.3345 
0.3395 
0.3395 
0.3396 - 

0.3366 
0.3366 
0.3366 
0.3366 
0.3367 

0.3367 
0.3367 
0.336b 
0.3368 
0.3368 

0.3368 
0.3369 
0.3369 
0.3369 
0.3369 

0.3370 
0.3370 
0.3370 
0.3370 
0.3371 

0.3371 
0.3371 
0.3372 
0.3372 
0.3372 

0.3372 
0.3373 
0.3373 
0.3373 
0.3373 

0.3374 
0.3374 
0.3374 
0.3375 
0.3375 

0.3375 
0.3375 
0.3376 
0.3376 
0.3376 

0.3376 
0.3377 
0.3377 
0.3377 
0.3377 

0.3378 
0.3376 
0.3378 
0.3379 
0.3379 

0.3379 
0.3379 
0.3380 
0.3380 
0.3380 

0.3275 
0.3275 
0.3274 
0.3273 
0.3272 

0.3272 
0.3271 
0.3270 
0.3269 
0.3269 

0.3261 
0.3267 
0.3266 
0.3266 
0.3265 

0.3264 
0.3263 
0.3263 
0.3262 
0.3261 

0.3260 
0.3259 
0.3259 
0.32S8 
0.3257 

0.3256 
0.3256 
0.3255 
0.3254 
0.3253 

0.3253 
0.3252 
0.3251 
0.3250 
0.3250 

0.3249 
0.3248 
0.3247 
0.3247 
0.3246 

0.3245 
0.3244 
0.3244 
0.3243 
0.3242 

0.3241 
0.3240 
0.3240 
0.3239 
0.3238 

0.3237 
0.3237 
0.3236 
0.3235 
0.3234 - 

I .o41 
1.236 
1.436 
1.636 
1 .ô336 

2.035 
2.235 
2.434 
2.634 
2.R34 

3.033 
3.233 
3.432 
3.632 
3.832 

4.031 
4.231 
4.430 
4.630 
4.830 

5.029 
5.219 
5.428 
5.628 
5.126 

6.027 
6.227 
6.426 
6.626 
6.826 

7.025 
7.225 
7.424 
7.624 
7.824 

1.023 
1.223 
1.422 
1.622 
1.822 

V.O2 I 
v.221 
P.420 
PA20 
P.820 

3.010 

3.4m 
3.220 

3.620 
1.820 

I .o20 
I .220 
1.420 
I .620 
I A20 - 

0.91 1 
1.111 
1.311 
1 311 
1.711 

1.911 
2.111 
2.311 
2.511 
2.710 

2.910 
3.110 
3.310 
3.510 
3.710 

3.910 
4.110 
4.310 
4310 
4.709 

4.909 
5.1w 
5.3W 
5 . W  
5.709 

5.- 
6.1w 
6.3W 
6.W 
6.708 

6.908 
7.106 
7.- 

7.706 

7.908 
B.106 
).j08 
B.5W 
B.707 

B.907 
V.107 
P 3 7  
P.407 

7.508 

9.707 

1.907 
3.107 
3.307 
3.507 
3.706 

3.906 
1.106 
I .## 

I .m 
I .m 

7 - 
a. Measurement with pins cannot be used to determine rffictiw sp8o 

width and tooth chicknos. Measurement with pins for atucil space 
width and tooth thickness are in Tables 85-92. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness. see Table 64. 

c. See Table 105. 

maximum effective spse  width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 

Copyright SAE International 
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STD-SAE B72-L-ENGL L97b 7993725 0589751 T7L 

5 

Max. Actual Circ. Spoge Width 

for Tolerance Class 

7 6 5 4 

1 7  SR SS S I  

8.7 8.6 8.5 8 .4  

t 

Min. Actual Circ. Tooth Thickness 

far Tolerance Class 

4 5 6 7 
.~ 

1 4  t s  t, 1 7  
.~ 

11.4 11.5 11.6 11.7 

37.5 DEG PRESSURE ANGLE 5 1  
T A B L E  43-37.5 DEG PRESSURE ANGLE,  F I L L E T  R O O T  SIDE F IT ,  6/12 SPLINE PITCH 

Internal 
and Internal 

(see Drawing Data) 
External 

(see borrina Data) 

s, I I V  

DF i 
Form 
Dia. 

Min. Eff .  Circ. Space Width 
= 0.2785 

Notes c d 

Mar. Eff. Circ. Tooth Thickness 
- 0.2785 

Notes c L d 
Dri 

Molor 
Dia. 
Max 

N D 
Pitch 
Dia. 

Db 
Base 
Dia. 

Di 
Minor 
Dia. 

DO 
Major 
Dia. 

.~ 

14.1 

'Fe 
Form 
Dia. 

- 
17.2 

Note e 

re 
Minor 
Dio. 
Min. 

18.3 

f 
u c 
ö l  I 

4.4 5.1 - 
6.2 

Note e 

- 

I 
Toleronre in 
Ten Thousandths 

+ 50 
-0 

+O 
. 50 

1.167 
1.333 
1.500 
1 .ô67 
1.833 

2.000 
2.167 
2.333 
2.500 
2.667 

2.833 
3.000 
3.167 
3.333 
3.500 

3.667 
3.833 
4.000 
4.167 
4.333 

4.500 
4.667 
4.833 
5.000 
5.167 

5.333 
5.500 
5.667 
5.833 
6.000 

6.167 
6.333 
6.500 
6.667 
6.833 

7.000 
7.167 
7.333 
7.500 
7.667 

7.833 
8.000 
8. I67 
8.333 
8.500 

8.667 
8.833 
9.000 
9.167 
9.333 

9.500 
9.667 
9.833 
IO.000 
10.167 

- 

- 

- 
D.U7 
1 .O29 
1.196 
1.362 
1.529 

1.696 
1.862 
2.029 
2.195 
2.361 

2.528 
2.694 
2.860 
3.027 
3.193 

3.359 
3.526 
3.692 
3.858 
4.025 

4.191 
4.357 
4.524 
4.690 
4.856 

5.023 
5.189 
5.355 
5.522 
5.688 

5.854 
6.021 
6.  I87 
6.353 
6.520 

6.686 
6.852 
7.019 
7.185 
7.351 

7.518 
7.684 
7.850 
8.017 
8. 1 83 

8.349 
8.516 
8.682 
8.848 
9.015 

9 181 
9.347 
9.514 
9.680 
9.846 

6 
7 
8 
9 
IO 

1 1  
I2 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
AV 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

1 .oooooo 
1 .  I66667 
1.333333 
1.500000 
1.666667 

1 .a33333 
2.000000 
2.166667 
2.333333 
2.500000 

2.666667 
2.833333 
3.000000 
3.166667 
3.333333 

3.500000 
3.666667 
3.833333 
4.000000 
4.166667 

4.333333 
4.500000 
4.666667 
4.833333 
5.000000 

5.166667 
5.333333 
5.500000 
5.666667 
5.833333 

6.000000 
6.166667 
6.333333 
6.500000 
6.666667 

6.833333 
7 .O00000 
7.166667 
7.333333 
7.500000 

7.666667 

1.7933532 
1.9255788 
1.057804 
1.190030 
1.322255 

1.454481 
I .586707 
I .7 18932 
1.851 158 
1.983383 

2.1 15609 
2.247834 
2.380060 
2.512285 
2.64451 1 

2.776737 
2.908962 
3.041 188 
3.173413 
3.305639 

3.437864 
3.570090 
3.702315 
3.834541 
3.966766 

4.098992 
4.23 121 8 
4.363443 
4.495669 
4.627894 

4.7601 20 
4.892345 
5.024571 
5. I56796 
5.289022 

5.421248 
5.553473 
5.085699 
5.8 17924 
5.950150 

6.082375 

1.291 
1.457 
1.624 
1.791 
1.958 

2.124 
2.291 
2.458 
2.625 
2.791 

2.958 
3.125 
3.292 
3.459 
3.625 

3.792 
3.959 
4.126 
4.292 
4.459 

4.626 
4.793 
4.959 
5.126 
5.293 

5.460 
5.626 
5.793 
5.960 
6.127 

6.293 
6.460 
6.627 
6.794 
6.960 

7.127 
7.294 
7.461 
7.627 
7.794 

7.961 
8.128 
8.294 
8.461 
8.628 

8.795 
8.962 
9.128 
9.295 
9.462 

9.629 
9.795 
9.962 

10.129 
10.296 - 

1.171 
1.338 
1.504 
1.671 
1.838 

2.004 
2.171 
2.338 
2.505 
2.672 

2.839 
3.006 
3.173 
3.340 
3.507 

3.674 
3.84 I 
4.008 
4.175 
4.342 

4.509 
4.676 
4.843 
5.010 
5.177 

5.344 
5.51 1 
5.678 
5.845 
6.012 

6.179 
6.346 
6.513 
6.680 
6.847 

7.0 14 
7.181 
7.348 
7.515 
7.682 

7.849 
8.0 16 
8. I83 
8.350 
8.517 

8.684 
8.851 
9.018 
9.185 
9.352 

9.519 
9.686 
9.853 
0.020 
O. 187 
- 

0.872 
1 .O34 
1.200 
1.367 
1.534 

1.700 
I .867 
2.034 
2.200 
2.367 

2.534 
2.700 
2.867 
3.034 
3.200 

3.367 
3.534 
3.700 
3.867 
4.034 

4.200 
4.367 
4.534 
4.700 
4.867 

5.034 
5.200 
5.367 
5.534 
5.700 

5.867 
6.034 
6.200 
6.367 
6.534 

6.700 
6.867 
7.034 
7.200 
7.367 

7.534 
7.700 
7.867 
8.034 
8.200 

8.367 
8.534 
8.700 
8.867 
9.034 

9.200 
9.367 
9.534 
9.700 
9.867 - 

0.2841 
0.2842 
0.2843 
0.2843 
0.2844 

0.2845 
0.2845 
0.2846 
0.2847 
0.2847 

0.2848 
0.2849 
0.2850 
0.2850 
0.2851 

0.2852 
0.2852 
0.2853 
0.2854 
0.2854 

0.2855 
0.2856 
0.2857 
0.2857 
0.2858 

0.2859 
0.2859 
0.2860 
0.2861 
0.2861 

0.2862 
0.1863 
0.2864 
0.2864 
0.2865 

0.2866 
0.2866 
0.2867 
0.2868 
0.2868 

0.2869 
0.2870 
0.2871 
0.2871 
0.2872 

0.2873 
0.2873 
0.2874 
0.î875 
0.2875 

0.2876 
0.2877 
0.2878 
0.2878 
0.2879 - 

0.2824 
0.2825 
0.2825 
0.2826 
0.2826 

0.2827 
0.2827 
0.2828 
0.2828 
0.2829 

0.2829 
0.2830 
0.2830 
0.2831 
0.2831 

0.2832 
0.2832 
0.2833 
0.1813 
0.2834 

0.2834 
0.2835 
0.2835 
0.2836 
0.2836 

0.2837 
0.2837 
0.2838 
0.2838 
0.2839 

0.2839 
0.2840 
0.2040 
0.2841 
0.284 1 

0.284 I 
0.2842 
0.2847 
0.2843 
0.2843 

0.2844 
0.2844 
0.2845 
0.2845 
0.2846 

0.2846 
0.2847 
0.2847 
0.2848 
0.2848 

0.2849 
0.2849 
0.2850 
0.2850 
0.2851 

0.2813 
0.2013 
0.2814 
0.2814 
0.2814 

0.281 5 
0.2815 
0.2816 
0.2816 
0.2816 

0.2817 
0.2817 
0.2817 
0.2818 
0.2818 

0.2818 
0.2819 
0.2819 
0.2819 
0.2820 

0.2820 
0.2820 
0.2821 
0.2821 
0.2821 

0.2822 
0.2822 
0.2823 
0.2823 
0.2823 

0.2824 
0.2824 
0.2824 
0.2825 
0.2825 

0.2825 
0.2826 
0.2826 
0.2816 
0.2827 

0.2827 
0.2827 
0.2828 
0.2828 
0.2828 

0.2829 
0.2829 
0.2830 
0.2830 
0.2830 

0.283 1 
0.283 1 
0.283 1 
0.2832 
0.2832 

0.2805 
0.2805 
0.2805 
0.2806 
0.2806 

0.2806 
0.2806 
0.2807 
0.2807 
0.2807 

0.2807 
0.2808 
0.2808 
0.2808 
0.2808 

0.2809 
0.2809 
0.2809 
0.2809 
0.2810 

0.2810 
0.2810 
0.2BIO 
0.281 1 
0.281 1 

0.281 1 
0.281 1 
0.2812 
0.2812 
0.2812 

0.2812 
0.2813 
0.2813 
0.2813 
0.281 3 

0.2814 
0.281 4 
0.281 4 
0.281 4 
0.281 5 

0.2815 
0.2815 
0.2815 
0.2816 
0.2816 

0.2816 
0.2816 
0.2817 
0.2817 
0.2817 

0.2817 
0.281 8 
0.281 8 
0.2818 
0.2818 

0.2765 
0.2765 
0.2765 
0.2764 
0.2764 

0.2764 
0.2764 
0.2763 
0.2763 
0.2763 

0.2763 
0.2762 
0.2762 
0.2762 
0.2762 

0.2761 
0.2761 
0.2761 
0.2761 
0.2760 

0.2760 
0.2760 
0.2760 
0.2759 
0.2759 

0.2759 
0.2759 
0.2758 
0.2758 
0.2758 

0.2758 
0.2757 
0.2757 
0.2757 
0.2757 

0.2756 
0.2756 
0.2756 
0.2756 
0.2755 

0.2755 
0.2755 
0.2755 
0.2754 
0.2754 

0.2754 
0.2754 
0.2753 
0.2753 
0.2753 

0.2753 
0.2752 
0.2752 
0.2752 
0.2752 

0.2757 
0.2757 
0.2756 
0.2756 
0.2755 

0.2755 
0.2755 
0.2754 
0.2754 
0.2754 

0.2753 
0.2753 
0.2753 
0.2752 
0.2752 

0.2752 
0.275 I 
0.2751 
0.2751 
0.2750 

0.2750 
0.2750 
0.2719 
0.2749 
0.2748 

0.2748 
0.2748 
0.2747 
0.2747 
0.2747 

0.2746 
0.2746 
0.2746 
0.2745 
0.2745 

0.2745 
0.2744 
0.2744 
0.2744 
0.2743 

0.2743 
0.2743 
0.2742 
0.2742 
0.274 1 

0.274 1 
0.2741 
0.2740 
0.2740 
0.2740 

0.2739 
0.2739 
0.2739 
0.2738 
0.2738 

0.2746 
0.2745 
0.2745 
0.2744 
0.2744 

0.2743 
0.2743 
0.2742 
0.2742 
0.2741 

0.274 I 
0.2740 
0.2740 
0.2739 
0.2739 

0.2738 
0.2738 
0.2737 
0.2737 
0.2736 

0.2736 
0.2735 
0.2735 
0.2734 
0.2734 

0.2733 
0.2733 
0.2732 
0.2732 
0.2731 

0.2731 
0.2730 
0.2730 
0.2729 
0.2729 

0.2729 
0.2728 
0.2728 
0.2727 
0.2727 

0.2726 
0.2726 
0.2725 
0.2725 
0.2724 

0.2724 
0.2723 
0.2723 
0.2722 
0.2722 

0.2721 
0.2721 
0.2720 
0.2720 
0.2719 

0.2729 
0.2728 
0.2727 
0.2727 
0.2726 

0.2725 
0.2725 
0.2724 
0.2723 
0.2722 

0.2722 
0.2721 
0.2720 
0.2720 
0.2719 

0.2718 
0.2718 
0.2717 
0.2716 
0.2715 

0.2715 
0.2714 
0.2713 
0.2713 
0.2712 

0.271 1 
0.271 1 
0.2710 
0.2709 
0.2708 

0.2708 
0.2707 
0.2706 
0.2706 
0.2705 

0.2704 
0.2704 
0.2703 
0.2702 
0.2702 

0.2701 
0.2700 
0.2699 
0.2699 
0.2698 

0.2697 
0.2697 
0.2696 
0.2695 
0.2694 

0.2694 
0.2693 
0.2692 
0.2692 
0.2691 

1.759 
1.926 
I .o92 
1.259 
1.126 

1.592 
1.759 
1.925 
2.092 
2.259 

2.425 
2.592 
2.7% 
2.925 
3.091 

3.2% 
3.425 
3 .591  
3.758 
3.924 

4.091 
4.257 
4.424 
4.591 
4.757 

4.924 

5.257 
5.423 
5.590 

5.757 
5 913 
6.090 
6.256 
6.423 

6.589 
6.756 
6.923 
7.089 
7.256 

7.422 
7.589 
7.756 
7.922 
8.089 

8.255 
8.422 
8.588 
8.755 
8.922 

9.088 
9.255 
9.421 
9.588 
9.754 

5.090 

7.833i33 ~ 6.214601 
8.000000 ~ 6.346826 
8.166667 6.479052 
8.333333 I 6.61 1277 

8.500000 6.743503 
8.666667 I 6.875729 
8.833333 1 7.007954 
9.000000 j 7.140180 
9.166667 ~ 7.272405 

9.333333 7.404631 
9.500000 7.536856 
9.666667 7.669082 
9.833333 7.801307 

i 

-l- 10.00000 7.933533 

d .  For R E F  maximum effective space width, and REF minimum effec. 
tive tooth thickness. see Table 6 4 .  

e. Figures in bold type are modified values, see Section 25 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 

w d t h  and tooth thickness are in Tables 85-92. 
b. For R E F  minimum actual space width. and R E F  maximum actual 

tooth thickness, see Table 6 4 .  
c. See Table 105. Copyright SAE International 
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52 37.5 DEG PRESSURE ANGLE 
T A B L E  U-37.6 DEO PRESSURE ANGLE,  F I L L E T  R O O T  SIDE FIT,  8/16 SPLINE PITCH 

Inhmol 
and 

Citomal 

Inkmal 
(-0 Drawing Dam) 

Exiemol 
(soo Drawing Doto) - 

'ri 
Mojor 
Dio. 
Ma.. 

4.4 - 

s, t V  

Max. H. Cin. Tooth Thickness 

Notos c I, d 

Min. EH. Cin. Space Width 

N o t n  c I, d 
= 0.2088 = 0.2088 

S t 

Max. Actual Cin. Spoco Width 

for lolmranu Class 

Min. Actual Circ. Tooth 1hickn.ss 

for Tolerance Class 

7 6 5 4 4 5 6 7 

Ob 
B a u  
Dia. 

Do 
Major 
Dio. 

DFe 
Form 
Dio. 

Dre 
Minor 
Dio. 
Min. 

N D 
?itch 

i Dia. 
t 
a 
c 

%i 
Form 
Dio. 

Qi 
Mina 
Dio. 

I l I I I 1 I 
~ 

5 7  I6 8 4  1, 1, ' 8  1, 

8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 

Notos a b 

5.1 - 6.2 

Nat. I 

- 17.2 

Noto e 

18.3 

+ 50 
-0 

lalorana in 
lm Thousandths 

0.750000( 
0.075000( 

I .00000( 
1.125W 
1 . 2 m  

1.375W 
1.50000( 
1.62Moc 
1.75oooC 
1.075ooC 

2.00000P 
2. I 2 5 M  
2.25000(1 
2.37500(1 
2.50000(1 

2.625000 
2 . 7 5 W  
2.87SOOû 
3 . ~ 0 a  
3.12MoQ 

3 . 2 5 W  
3.375000 
3.500000 
3.625000 
3.75oooo 

3.075000 
4.000000 
4.125000 
4.25oooO 
4.375000 

4.500000 
4.625000 
4.75oooo 
4.07- 
5.000000 

5.125MO 
5.25oooO 
5.37Noo 
5.500000 
5.625000 

5.75oooo 
5.875000 
6.000000 
6.125000 
6.2Mooo 

6.375000 
6.500000 
6.625000 
6.75oooO 
6.875000 

7.- 
7.125000 
7.25ûCW 
7.375000 
7.wKKK)o 

0.5950150 
0.694 104 1 
0.7933532 
0.8925225 
0.99 169 16 

1 .wo161 
1.190030 
I .209199 
1.300360 
1.407537 

1.506707 
1.685876 
1 .I85045 
1 .u4214 
1 .PI3303 

2.012552 
2.101722 
2.200091 
2.380060 
2.479229 

2.578390 
2.677567 
2.776737 
2.0759û6 
2.975075 

3.074244 
3.1734 I 3 
3.272582 
3.371752 
3.470921 

3.570090 
3.669259 
3.768428 
3.167597 
3.966766 

4.065956 
4.165105 
4.264274 
4.363443 
4.462612 

4.561781 
4.660951 
4.760 I 20 
4.059289 
4.958458 

5.057627 
5.1 56796 
5.255966 
5.3551 35 
5.454304 

5.553473 
5.652642 
5.75111 1 
5.05oWl 
5.950150 

0.970 
1 .o95 
1.220 
1.345 
1.470 

1.595 
1.720 
1 ,045 
1.971 
2.096 

2.221 
2.346 
2.471 
2 .96  
2.721 

2.846 
2.971 
3.096 
3.221 
3.347 

3.472 
3,597 
3.722 
3.847 
3.972 

4.097 
4.222 
4.347 
4.472 
4.597 

4.723 
4.w 
4.973 
5.698 
5.223 

5.348 
5.473 
5.598 
5.723 
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d. For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 

a. Measurement with pins cannot be used to determine rffoctivo s p a  
width and tooth thickm. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 
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29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
4 2  
43 
44 
45 

46 
47 
48 
49 
50 

51  
52  
53 
54 
5 5  

56 
57 
58 
59 
60 - 

0.600oooO 
0.7000000 
0.800oooO 
o.vOo(1oOo 

1 .oooooo 

1.1ooooo 
1.2oM)oo 
1.300000 
1 .400000 
1 .500000 

1.600000 
1.700000 
1.8OooOO 
1 .POO000 
2.oo0Ooo 

2.100000 
2.200000 
2.300000 
2.40oooO 
2.500000 

2.600000 
2.700000 
2.800000 
2.400000 
3.000000 

3,100000 
3.2oooOO 
3.300000 
3.4000W 
3.500000 

3.600000 

3.80000<1 
3.9000W 

3 . 7 ~ 0  

4.oooooa 

4.200000 
4.1000OC 

4.3000OC 
4.40000C 
4.50000C 

4.60000C 
4.70000C 
4.80000C 
4.9ooooc 
5.oooooc 

5.10000c 
5.20000C 
5.30000C 
5.400ooc 
5.5ooooc 

5.60000C 
5.70000C 
5.8ooooc 
5.9ooooc 
6.00000C 

3.47601 20 
3.5553472 
3.6346826 
3.71401 80 
3.7933532 

0.8726884 
D.9520240 

I .O3 1359 
1.110695 
1.190050 

1.269365 
l.348701 
1.428036 
1 307371 
1.586707 

1 .ô44042 
1.745377 
1 4247 13 
1.904048 
1.983383 

2.062719 
2.142054 
2.221389 
2.300725 
2.380060 

2.459395 
2.538731 
2.61 8066 
2.697401 
2.776737 

2.8S6072 
2.935407 
3.014743 
3.094078 
3.173413 

3.152749 
3.332084 
3.411419 
3.490755 
3.570090 

3.649425 
3.728761 
3.808096 
3.887431 
3.966766 

4.046102 
4.125437 
4.204772 
4.284 1 O8 
4.363443 

4.442778 
4.522114 
4.601449 
4.680784 
4.760120 

0.m 
0.877 
0.V77 
1 .o77 
1.177 

1.277 
1.377 
1.477 
1.578 
1.678 

1.778 
1.878 
I .978 
2.078 
2.178 

2.278 
2.378 
2.478 
2.578 
2.678 

2.778 
2.878 
2.978 
3.079 
3.179 

3.279 
3.379 
3.479 
3.579 
3.679 

3.779 
3.879 
3.979 
4.079 
4.179 

4.279 
4.379 
4.480 
4.580 
4.680 

4.780 
4.880 
4.980 
5.080 
5.180 

5.280 
5.380 
5.480 
5.580 
5.680 

5.780 
5.881 
5.981 
6.081 
6.181 

0.704 
0.804 
0.904 
1 .O04 
1.104 

1.204 
1.304 
1.404 
1.504 
1.604 

1.704 
1 A04 
1.904 
2.004 
2.104 

2.105 
2.305 
2.405 
2.505 
2.605 

2.706 
2.806 
2.906 
3.006 
3.106 

3.207 
3.307 
3.407 
3.507 
3.607 

3.708 
3.808 
3.908 

4.108 

4.209 
4.309 
4.409 
4.509 
4.609 

4.710 
4.810 
4.910 
5.010 
5.1 10 

5.21 1 
5.31 1 
5.41 1 
5.51 1 
5.61 1 

5.712 
5.812 
5.912 
6.012 
6 .112  

4 .001  

- 

0.521 
0.620 
0.720 
0.120 
0.920 

1 .o20 
1.120 
1 .no 
1.320 
1.420 

1.520 
1.620 
I .720 
I .e20 
I .wo 

2.020 
2.120 
2.210 
2.320 
2.420 

2.510 
2.620 
2.720 
2.820 
2.920 

3.020 
3.120 
3.220 
3.320 
3.420 

3.520 
3.620 
3.720 
3.820 
3.920 

4.020 
4.120 
4.220 
4.320 
4.420 

4.520 
4.620 
4.720 
4.820 
4.920 

5.010 
5.120 
5.220 
5.320 
5.420 

5.520 
5.620 
5.720 
5.820 
5.920 - 

3.1618 
3.1617 
3.1617 
1.1616 
3.1616 

3.1615 
3.1615 
3.1614 
3.1613 
3.1613 

1.1612 
3.1612 
3.161 I 
3.161 1 
3.1610 

3.1610 
3.1609 
3.1609 
0.1608 
0.1608 

0.1607 
O. 1606 
0.1606 
O. 1605 
0.1605 

0.1604 
0.1604 
0.1603 
0.1603 
0.1602 

0.1602 
0.1601 
0.1600 
0.1600 
0.1599 

o. 1 599 
0.1 598 
0.1 598 
0.1597 
0.1597 

O. 1 596 
0.1 596 
0.1595 
0.1595 
o. 1594 

o. 1593 
o. 1593 
O .  1592 
0.1592 
0.1591 

0.1591 
0.1 590 
O. 1590 
o. 1 589 
o. 1589 

0.700 
0.800 
0.900 
1 .O00 
1.100 

I 2 0 0  
1.300 
1.400 
1 ,500 
1.600 

1.700 
1.800 
1.900 
2.000 
2.100 

2.200 
2.300 
2.400 
2.500 
2.600 

2.700 
2.800 
2.900 
3.000 
3.100 

3.200 
3.300 
3.400 
3.500 
3.600 

3.700 
3.800 
3.900 
4.000 
4.100 

4.200 
4.300 
4.400 
4.500 
4.600 

4.700 
4.800 
4.900 
5.000 
5.100 

5 2 0 0  
5.300 
5.400 
5.500 
5.600 

5.700 
5.800 
5.900 
6.000 
6.100 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thizkness are in Tables 85-92. 

b .  For REF minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c .  See Table 105. 

d .  For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness. see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
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Dia. 

Dr I 
Majar 
Dia. 
Max. 

Min. EH. Circ. Space Width 

Noies c L d 

Max. Eff. Circ. looth lñickncss 

Notes c L d 
0.1392 - 0.1392 

Max. Actual Circ. Space Width 

for Tolerance Clan 

Min. Actual Circ. looth Thickness 

for Tolerance Class 

Di 
Minoi 
Dia. 

- 
6.2 

Noie I 

__ 

DFe 
Farm 
Dia. 

Dre 
Minor 
Dia. 
Min. 

Major 
Dia. 

14.1 -_ 4.4 
__-  

.. 

5.1 
~ 

17.2 

Nota e 

__ 
11.3 '-C-tl--- -__ 

__ 
0.1419 
0.1419 
0.1419 
0.1419 
0.1420 

0.1420 
0.1420 
0.1421 
0.1421 
0.1421 

0.1421 
0.1422 
0.1422 
0.1422 
0.1422 

0.1423 
0.1423 
0.1423 
0.1423 
0.1424 

0.1424 
0.1424 
0.1425 
0.1425 
0.1425 

O. 1425 
0.1426 
0.1426 
O. 1426 
O. I426 

0.1427 
O. I427 
3.1427 
3.1428 
0.1428 

D. I428 
D. I428 
3.1429 
D.1429 
1.1429 

3.1429 
3.1430 
3.1430 
D. 1430 
3. I430 

1.1431 
1.1431 
1.1431 
1.1432 
1.1432 

1.1432 
3.1432 
I. 1433 
I. 1433 
1.1133 

- 

- 

- 
0.141 1 
0.141 1 
0.1411 
0.1411 
0.1412 

0.1412 
0.1412 
0.1412 
0.1412 
0.1413 

0.1413 
0.1413 
0.1413 
0.1413 
0.1414 

0.1414 
0.1414 
0.1414 
0.1414 
0.1415 

0.1415 
0.1415 
0.1415 
0.1415 
0.1416 

0.1416 
0.1416 
0.1416 
0.1416 
0.1416 

0.1417 
0.1417 
0.1417 
0.1417 
0.1417 

0.1418 
0.1418 
0.1418 
0.1418 
0.1418 

0.1419 
0.1419 
0.1419 
0.1419 
0.1419 

O. 1420 
0.1420 
O. 1420 
0.1420 
0.1420 

O. 1420 
0.1421 
0.1421 
0.1421 
0.1421 

- 

- 

-- 
0.1365 
O. 1365 
0.1365 
0.1365 
0.1 364 

O. I364 
0.1364 
O. 1363 
O. I363 
0.1363 

O. I363 
0.1362 
0.1362 
0.1362 
0.1362 

0.1361 
0.1361 
0.1361 
0.1361 
O. I360 

O. 1360 
O. I360 
0.1359 
0.1359 
0.1359 

0.1359 
0.1358 
O. 1358 
0.1358 
o. 1358 

0.1357 
o. 1357 
D. 1357 
D. 1356 
0.1356 

O. 1356 
0.1356 
0.1355 
0.1355 
0.1355 

D.1355 
3.1 354 
D. 1354 
0.1354 
D. 1353 

3.1353 
3.1353 
3.1353 
3.1352 
3.1352 

3.1352% 
D.1352 
1.1351 
).I351 
3.1351 - 

___ 

0.1 339 
o. I338 
O. I338 
0.1337 
0.1337 

0.1336 
O. 1336 
o. 1335 
0.1334 
0.1334 

o. 1333 
o. 1333 
0.1332 
0.1332 
0.1331 

0.1331 
O. 1330 
0.1330 
0.1329 
0.1329 

0.1328 
0.1327 
0.1327 
0.1326 
0.1326 

0.1325 
0.1325 
0.1324 
0.1324 
0.1323 

0.1323 
0.1322 
0.4321 
0.1321 
0.1320 

0.1320 
0.1319 
0.1319 
0.1318 
0.1318 

0.1317 
0.1317 
0.1316 
0.1316 
0.1315 

0.1314 
0.1314 
0.1313 
0.1313 
0.1312 

0.1312 
0.131 1 
0.1311 
0.1310 
0.1310 - 

+ 50 
-0 

+O 
- 50 

0.583 
0.667 
0.750 
0.833 
0.917 

1 .o00 
1 .O83 
1.167 
1.250 
1.333 

1.417 
1.500 
1.583 
1.667 
1.750 

1 .e33 
1.917 
2.000 
2.083 
2.167 

2.250 
2.333 
2.417 
2.500 
2.583 

2.667 
2.750 
2.833 
2.917 
3.000 

3.083 
3.167 
3.250 
3.333 
3.417 

3.500 
3.583 
3.667 
3.750 
3.833 

3.917 
1.000 
1.083 
1.167 
1.250 

(333 
1.417 
I. 500 
1.583 
1.667 

1.750 
1.833 
1.917 
i.000 
1.083 

- 
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- 

6 
7 
8 
9 
IO 

I I  
12 
13 
14 
15 

16 
17 
18 
I 9  
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
31 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54  
55 

56 
57 
58 
59 
60 

A 

- 
o.see 
0.671 
0.754 
0.838 
0.921 

1.004 
1.081 
1.171 
1.254 
1.338 

1.421 
1.504 
1 SE8 
1.671 
1.754 

1.838 
I .92 I 
2.004 

2.171 

2.255 
2.338 
2.422 
2.505 
2.589 

2.672 
2.756 
2.839 
2.923 
3.006 

3.090 
3.173 
3.257 
3.340 
3.424 

3.507 
3.591 
3.674 
3.758 
3.841 

3.925 
4.008 
4.092 
4.175 
4.259 

4.342 
4.426 
4.509 
4.593 
4.676 

4.760 
4.843 
4.927 
5.010 
5.094 

2.088 

- 
0.1429 
0.1430 
O. 1430 
O. 1430 
0.1431 

0.1431 
0.1432 
0.1432 
0.1432 
o. 1433 

o. 1433 
0.1433 
0.1434 
0.1434 
0.1435 

0.1435 
0.!435 
O. 1436 
0.1436 
O. I436 

o. 1437 
0.1437 
0.1438 
o. I438 
0.1438 

0.1439 
0.1 439 
o. 1439 
O. 1440 
0.1440 

0.1441 
0.1441 
0.1441 
0.1442 
0.1442 

0.1442 
0.1443 
0.1443 
0.1444 
o. I444 

0.1444 
0.1445 
0.1445 
0.1446 
0.1446 

0.1446 
o. 1447 
0.1447 
0.1447 
0.1448 

o. I448 
o. I449 
O. 1449 
o. 1449 
O. I450 - 

- 
o. I373 
o. 1373 
0.1373 
0.1373 
O. 1372 

0.1372 
O. I372 
0.1372 
O. 1372 
0.1371 

0.1371 
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0.1371 
0.1371 
O. 1370 

0.1370 
0.1370 
O. 1370 
O. 1370 
O. 1369 

0.1369 
0.1369 
0.1369 
O. 1369 
O. 1368 

0.1368 
0.1168 
O. 1368 
O. 1368 
O. 1368 

0.1367 
0.1367 
0.1367 
O. 1367 
0.1367 

O. 1366 
O. 1366 
O. 1366 
0.1366 
O. 1366 

O. 1365 
0.1365 
0.1365 
O. 1365 
O. 1365 

O. 1364 
O. 1364 
O. 1364 
O. 1364 
O. 1364 

O. 1364 
0.1363 
O. I363 
O. 1363 
O. 1363 - 

__ 
0.1355 
o. 1354 
0.1354 
0.1354 
0.1353 

0.1353 
0.1352 
0.1352 
0.1352 
0.1351 

0.1351 
0.1351 
O. 1350 
0.1350 
0.1349 

o. 1349 
0.1349 
0.1348 
0.1348 
0.1348 

o. 1347 
o. 1347 
O. I346 
O. 1346 
O. 1346 

o. 1345 
0.1345 
0.1345 
o. 1344 
o. 1344 

0.1343 
0.1343 
o. I343 
0.1342 
0.1342 

0.1342 
0.1341 
0.1341 
O. 1340 
0.1340 

O. 1340 
o. I339 
0.1339 
o. 1338 
o. I338 

0.1338 
O. 1337 
o. 1337 
o. 1337 
O. 1336 

O. 1336 
o. 1335 
O. 1335 
D. I335 
D.1334 - 

~- 
0.500000c 
0.5833133 
0.6666667 
0.750000C 
0.8333333 

0.9166667 

1 .O83333 
1 ,166667 

I .oooooa 

1.2soooa 

1.333333 
I . 4  16667 
1.500000 
1.583333 
1.666667 

1.750000 
1.833333 
1.916667 
2.000000 
2.083333 

2.166667 
2.250000 
2.333333 
2.416667 
2.500000 

2.583333 
2.666667 
2.750000 
2.833333 
2.91 6667 

3.000000 
3.083333 
3.166667 
3.250000 
3.333333 

3.416667 
3.500000 
3.583333 
3.666667 
3.75oooo 

3.833333 
3.91 6667 
4.00oooO 
4.083333 
4.166667 

4.25oooO 
4.333333 
4.4 16667 
4 . 5 m  
4.583333 

4.664647 
4.75oooo 
4.833535 
4.916667 
5.000000 

~ 

0.3966765 
DA627894 
0.5289022 
D.5950150 
3.6611277 

3.7272405 
3.7933532 
9.8594661 
3.9255788 
3.9916916 

1.057804 
I .  123917 
I .  190030 
1.256143 
1.322255 

I .38836e 
1.454481 
1.520594 
1.586707 
1.652819 

1.718932 
I .785045 
1 .E51 158 
1.917270 
1.983383 

2.049496 
2.115609 
2.181722 
2.247834 
2.3 13947 

2.380060 
2.446173 
2.512285 
2.571398 
2.64451 1 

2.710624 
2.776737 
2.842149 
2.908962 
2.975075 

3.041188 
3.107300 
3. I734 13 
3.239526 
3.305639 

3.371752 
3.437864 
3.503977 
3.570090 
3.636203 

3.702315 
3.768428 
3.834541 
3.900654 
3.966766 

0.649 
0.732 
0.815 
0.899 
0.982 

1 .o66 
1.149 
1.232 
1.316 
1.399 

1.483 
I .566 
1.649 
1.733 
1.816 

1.900 
1.983 
2.066 
2.150 
2.233 

2.317 
2.400 
2.483 

2.650 

2.734 
2.817 
2.901 
2.984 
3.067 

3.151 
3.234 
3.318 
3.401 
3.484 

3.568 
3.651 
3.735 
3.818 
3.901 

3.985 
4.068 
4.152 
4.235 
4.318 

4.402 
4.485 
4.569 
4.652 
4.735 

4.819 
4.902 
4.986 
5.069 
5.152 

2.567 

0.- 
0.517 
0.600 
0.684 
0.767 

1.850 
1.934 
1.017 
1.100 
1.184 

1.267 
1.350 
1.434 
1.517 
1.600 

1.684 
I .767 
1.850 
1.934 
2.017 

LI00 
2.184 
2.267 
2.350 
2.434 

!.517 
!.600 
!.684 
!.767 
!.ô50 

t.934 
1.017 
I. 1 O0 
I. 184 
1.267 

1.350 
1.434 
1.517 
1.600 
1.684 

1.767 

1.934 
1.017 
m.100 

1.184 
1.267 
1.350 
1.434 
1.517 

l.m 
1.684 
1.767 
1.150 
1.934 

1.~50 

0.1445 
0.1446 
O. 1446 
0.1447 
o. 1447 

o. I 4 4 8  
0.1448 
o. 1449 
0.1450 
0.1450 

0.1451 
0.1451 
0.1452 
0.1452 
0.1453 

0.1453 

0.1454 
0.1455 
0.1455 

0.1 456 
o. 1457 
0.1457 
o. 1458 
o. 1458 

o. 1459 
0.1459 
O. 1460 
O. 1460 
0.1461 

0.1461 
0.1462 
O. 1463 
0.1463 
O. 1464 

0.1464 
O. 1465 
0.1 465 
0.1 466 
0.1466 

O. 1467 
o. 1467 
O. I468 
O. 1468 
0.1469 

O. 1470 
0.1470 
0.1471 
0.1471 
0.1472 

O. 1472 
O. I473 
0.1473 
0.1474 
0.1 474 

41454 

L u a  
3.512 
3.596 
1.679 
1.762 

1.846 
L929 
1.012 
I .O96 
I .179 

1.262 
1.346 
1.429 
1.512 
I .596 

I .679 
I .762 
1.846 
1.929 
1.012 

t.095 
t.178 
t.262 
t.345 
t . 4 2 ~  

!.5l I 
!.594 
!.677 
!.761 
!.E44 

!.927 
1.010 
1.093 
1. 176 
1.260 

1.343 
1.426 
1.509 
1.592 
1.675 

1.759 
1.842 
1.925 
1.008 
1.091 

'.I74 
,258 
3 4 1  
A24 
307 

,590 
.673 
.757 
4 4 0  
.923 - 

D.376 
D.460 
3.543 
3.626 
1.709 

1.793 
1.876 
1.959 
I .O42 
1.126 

I .209 
1.292 
1.376 
1.459 
1.542 

1.625 
1.709 
I .792 
I .E75 
I .958 

!.042 
!.125 
!.208 
!.291 
!.375 

!.458 
!..i41 
!A24 
! ,708 
!.791 

!.E74 
1.958 
8.041 
1.124 
1207 

'.291 
m.374 
1.457 
.540 
.624 

.107 

.m 

.873 

. 9 n  

.ou) 

,123 
,206 
,290 
,373 
,456 

,540 
.623 
,706 
,789 
,873 

- 
d. For REF maximum effective space width, and REF 

tive tooth thickness, see Table 64. 
a. Measurement with pins cannot be used to determine effrt ivo spmœ 

width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. SeeTa4le 105. 

nimum effec- 

e. Figures in bold type are modified values, see Section 25. 
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I % 
Min. Eff. Cire. Space Width 

= 0.1044 
Noies c L d 

S 

l o x .  Actual Circ. Space Width 

for Toleranc. Class 

7 6 5 4 

1 7  $6 5 s  =, 
8.7 8.6 8.5 8.4 

tV 

M a x .  EH. Circ. Tooth Thickness 
= 0.1044 

Notes e 1 d 

t 
Min. Actual Circ. Tooth Thickness 

for Tolerance Class 

4 5 6 7 

'. 1, '7 
-- 

11.4 11.5 11.6 11.7 

__ 

- 
3.442 
3.504 
3.567 
3.629 
3.692 

3.754 
3.817 
0.879 
0.942 
1.004 

1 .O67 
1.129 
1.192 
1.254 
1.317 

1.379 
1.442 
1.504 
1.567 
1.629 

1.692 
1.754 
1.817 
1 .E79 
1.942 

2.004 
2.û67 
2.130 
2.192 
2.255 

2.317 
2.380 
2.443 
2.505 
2.568 

2.631 
2.693 
2.756 
2.818 
2.881 

2.944 
3.006 
3.069 
3.132 
3.194 

3.257 
3.319 
3.382 
3.445 
3.507 

3.570 
3.633 
3.695 
3.758 
3.820 

- 

37.5 DEG PRESSURE ANGLE 5 5  
'ABLE 47-37.5 DEG PRESSURE ANGLE,  F I L L E T  ROOT SIDE F IT ,  16/32 SPLINE PITCH 

Internal Internal 
(see Drawing Dato) 

External 
(see Drawing Doto) and 

Externa\ 

D 
Piich 
Dio. 

"Fe 1 
:arm 
Dia. 

D i  
linor 
Dio. 

"ri 
Major 
Dia. 

Max .  

- 
4.4 

DO 
iajor 
Dio. 

Dre 
Minor 
Dia. 
Min. 

"b 
nase 
Dia. 

-- 
3.2 

"Fi 
Form 
Dia. 

5.1 6.2 14.1 17.2 

lot. e 
. .- 

18.3 1 2 

Noies a 1 b - 

- 
8.1094 
8.1095 
1.1095 
1.1095 
l. 1096 

I. 1 096 
I. 1 097 
1.1097 
i.1097 
I. 1098 

1.1098 
1. 1 098 
i. 1099 
I. 1 O W  
1.1100 

1.1100 
1.1 100 
1.1101 
1.1101 
1.1101 

1.1102 
1.1102 
3.1103 
3.1 103 
3.1 I03 

3.1 104 
1.1104 
3.1105 
3.1105 
3.1105 

0.1106 
0.1106 
0.1106 
0.1 I07 
0.1 107 

O.Il08 
0.1 108 
0.1108 
0.1 109 
0.1 109 

0.1 109 
0.1 110 
0.1 I IO 
0.1111 
0.1111 

0.1111 
0.1112 
0.1112 
0.1113 
0.1113 

0.1113 
0.1114 
0.1114 
O . I l 1 4  
0.1115 
- 

- 

__ 
1.1009 
1.1009 
1. 1008 
1.1 008 
1. 1 O08 

1. 1007 
1. 1 007 
1.1007 
1.1007 
1.1006 

1.1006 
1.1006 
1.1006 
1.1005 
1.1005 

3.1005 
3.1005 
3.1004 
3.1004 
3.1004 

0.1003 
0.1003 
O. 1003 
0.1003 
0.1002 

0.1002 
0.1002 
0.1002 
0.1001 
0.1001 

0.1001 
0.1001 
O.Io00 
O.Io00 
0.1OOo 

0.0999 
0.0999 
0.0999 
0.0993 
0.0998 

0.0998 
0.0998 
0.0998 
0.0997 
0.0997 

0.0997 
0.0997 
0.owc 
0.099c 
0.0996 

0.099t 
0.099: 
0.099: 
0.099: 
0.0994 

- 

+ 50 
-0 

LSSO 
- 

1.388 
1.450 
1.513 
1.575 

b.638 
1.700 
ì.763 
3.825 
).888 

1.950 
1.013 
I .O75 
1.138 
1.200 

I .263 
1.325 
1.388 
1 A50 
1.513 

1.575 
1.638 
1.700 
1.763 
1 .E25 

1 .E88 
1.950 
2.0 13 
2.075 
2.138 

2.200 
2.263 
2.325 
2.388 
2.450 

2.513 
2.575 
2.6311 
2.700 
2.763 

2.825 
2.880 
2.950 
3.013 
3.073 

3.133 
3.200 
3.263 
3.325 
3.388 

3.45c 
3.51: 
3.57: 
3.631 
3.70( 

- 

+o 
- 50 Tolerance in 

Ton Thousandths __ 
1.1062 
1.1062 
1.1062 
1.1062 
1.1062 

1. 1063 
!.I063 
).I063 
1. 1063 
1. 1063 

1.1063 
1.1063 
1. I063 
1.1064 
1.1064 

3.1064 
3.1064 
3.1064 
3.1064 
3.1064 

D.1065 
D.1065 
0.1065 
0.1065 
0.1065 

0.1065 
O. I065 
O. 1065 
O. 1066 
0.1066 

0.1066 
0.1066 
0.1066 
0.1066 
0.1066 

0.1067 
0.1067 
0.1067 
0.1067 
0.1067 

0.1067 
O. 1067 
0.1060 
0.1061 
0.1060 

0.1066 
0.1061 
0.1068 
0.1068 
0.1068 

0.106F 
0.106í 
O. 106< 
O. 1 065 
o. 1 0 6 5  - 

- 
1.1026 
3.1026 
I. 1026 
3.1026 
1.1026 

3.1025 
1.1025 
3.1025 
3.1025 
3.1025 

3.1025 
0.1025 
0.1025 
0.1024 
D.1024 

0.1024 
0.1024 
O. 1024 
0.1024 
O. 1024 

0.1023 
0.1023 
0.1023 
0.1023 
0.1023 

0.1023 
0.1023 
0.1023 
0.1022 
0.1022 

0.1022 
0.1022 
0.1022 
0.1022 
0.1022 

0.1021 
0.1021 
0.1021 
0.1021 
O.lO2l 

0.1021 
0.1021 
O.lO20 
0.102c 
o. 1 02c 

o. 10% 
o. 1 OZ( 
o. 1 OZ( 
o. 102C 
o. 1 02C 

O . \ O \ ~  
0.101! 
0.101! 
0.101' 
0.101' 

- 

- 
l.1019 
i.1019 
1.1018 
i.1018 
1.1018 

1.1018 
i.1018 
1.1018 
1.1017 
1.1017 

LI017 
1.1017 
1.1017 
l.1016 
1.1016 

1.1016 
1.1016 
1.1016 
1.1015 
1.1015 

).IO15 
1.1015 
3.1015 
3.1014 
3.1014 

3.1014 
3.1014 
3.1014 
0.1014 
0.1013 

0.1013 
0.10l3 
0.1013 
0.1013 
0.1012 

0.1012 
0.1012 
0.1012 
0.1012 
0.1011 

0.1011 
0.1011 
0.101 I 
0.101 1 
0.1010 

0.1010 
0.1010 
0.1010 
o. io ia  
o. ioia 

0.1009 
0.1009 
0.1009 
0.1009 
0.1ûO9 
- 

- 
1. 1079 
1.1079 
1. I 080 
1.1080 
1.1080 

1.1081 
1.1081 
1.1081 
1.1081 
1.1082 

1.1082 
3.1082 
3.1082 
3.1083 
3.1083 

3.1083 
3.1083 
3.1084 
O. 1084 
0.1084 

0.1085 
0.1085 
o. 1 O85 
0.1085 
0.1086 

0.1086 
0.1086 
0.1086 
0.1087 
0.1087 

O. 1087 
0.1087 
o. 1 088 
o. 1 088 
0.1088 

O. 1 089 
O. 1 089 
0.1089 
0.1089 
O. 1090 

0.1090 
O. 1090 
0.1090 
0.1091 
O . l O 9 1  

0.1091 
0.1091 
0.1092 
0.1091 
0.1092 

0.1092 
O. 1 093 
0.1093 
0.1093 
O. 1094 
- 

- 
1.1069 
1.1069 
I. 1070 
I. I070 
1.1070 

1.1070 
1.1070 
i.1070 
i.1071 
i.1071 

i.1071 
1.1071 
i.1071 
1.1072 
1.1072 

1. 1072 
1. 1072 
1.1072 
i. I073 
1. 1073 

1.1073 
1.1073 
3.1073 
3.1074 
3.1074 

3.1074 
1.1074 
3.1074 
3.1074 
3.1075 

0.1075 
O. 1075 
O. 1075 
O. I075 
0.1076 

0.1076 
0.1076 
O. 1076 
0.1076 
0.1077 

O. 1077 
o . i o n  
O. 1077 
0.1077 
O. 1077 

0.1078 
0.1078 
O. 1078 
O. 1078 
O. I078 

0.1079 
O. 1079 
O. 1079 
O. 1079 
0.1079 

- 

1.437 
1.500 
1.562 
1.625 
1.687 

1.750 
1.812 
1.875 
1.937 
.O00 

.O62 

. I25 
1.117 
, .250 
1.312 

1.375 
1.437 
I 500 
1.562 
1.625 

1.687 
L .750 
1.812 
I .E75 
I .937 

2.000 
2.062 
2.125 
2.187 
2.250 

2.312 
2.375 
2.437 
2.500 
2.562 

2.625 
2.687 
2.750 
2.112 
2.875 

2.937 
3.000 
3.062 
3.125 
3.187 

3.250 
3.312 
3.375 
3.437 
3.500 

3.561 
3.625 
3.687 
3.75c 
3.811 

- 

L325 
1.383 
1.446 
1.508 
1.571 

1.633 
1.696 
1.758 
1.821 
1.883 

1.946 
1.008 
1.071 
1.133 
1.196 

I .258 
1.321 
1.383 
1.446 
1.508 

1.571 
i .633 
1.646 
1.758 
1.82 1 

I .O83 
1.946 
2.008 
2.070 
2.133 

2.195 
2.257 
2.320 
2.382 
2.445 

2.507 
2.569 
2.632 
2.694 
2.756 

2.819 
2,881 
2.944 
3.006 
3.068 

3.131 
3.193 
3.255 
3.318 
3.380 

3.443 
3.505 
3.567 
3.630 
3.692 - 

0.281 
0.343 
0.406 
0.468 
0.531 

0.593 

0.718 
0.781 
0.843 

0.905 
0.968 
1 .O30 
1.093 
1.155 

1.218 
1.280 
1.343 
1.405 
1 .468 

1.530 
1.592 
1.655 
1.717 
1.780 

1.842 
1.905 
1.967 
2.030 
2.092 

2.154 
2.217 
2.279 
2.342 
2.404 

2.467 
2.529 
2.592 
2.654 
2.717 

2.779 
2.841 
2.904 
2.966 
3.029 

3.091 
3.154 
3.216 
3.279 
3.341 

3.403 
3.446 
3.528 
3.591 
3.653 

0.656 

-- 
,2975075 
,3470921 
3966765 
.4462612 
.4?58458 

.5454303 

,6445994 
.694 184 1 
.7437687 

.7933532 

.E429379 

.8925225 
,942 IO70 
.9916916 

1 .O4 1276 
I .O9086 I 
I .  140445 
I .  1 90030 
1.23961 5 

1.289199 
1.338784 
1.388368 
1.437953 
1.487537 

1.537122 
I .586707 
1.636291 
1.685876 

.59501 so 

I .73546a 

I ,785043 
1.83463C 
1 3 8 4 2  I 4  
1.93379s 
1 ,983382 

2.032961 
2.08255: 
2.1 321 3: 
2.18172: 
2.231304 

2.280891 
2.33047: 
2.38006( 
2.429441 
2.479223 

2.52881a 
2.578391 
2.62798: 
2.67756; 
2.72715: 

2.n673; 
2.12632 
2.875904 
1.925491 
2.97507. 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
II 
I V  
20 

21 
22 
23 
24 
25 

26 
27 
20 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 

0.488 
0.550 
0.613 
0.675 
0.738 

0.801 
0.863 
0.326 
0.988 
1 .O51 

1.113 
1.176 
1.238 
1.301 
1.363 

1.426 
1.489 
1.551 
1.614 
1.676 

1.739 
1.801 
1.864 
1.926 
1.989 

2.052 
2.1 14 
2.177 
2.239 
2.302 

2.364 
2.427 
2.489 
2.552 
2.614 

2.677 
2.740 
2.802 
2.865 
2.927 

2 . m  
3,052 
3.1 I5 
3.177 
3.240 

3.303 
3.365 
3.428 
3.490 
3.553 

3.615 
3.678 
3.740 
3.803 
3.865 

- 

0.3750000 
0.4375000 

0.5625000 
0.6250000 

0.6175000 
0.7500000 
0.8125000 
0.8750000 
0.9375000 

1 .o00000 
1 .O62500 
1.125000 
1.187500 
1.250000 

1.312500 
1.375000 
1.437500 
1.500000 
1.562500 

1.425000 
I .687500 
1.750000 
1.812500 
1.875000 

1.937500 
2.000000 
2.062500 
2.125000 
2. I 87500 

o.~ooaooo 

2.250000 
2.312500 

2.437500 
2.5ooooa 

2.3750Oû 

2.562500 
2.625OOC 
2.6875OC 
2.75000C 
2.81 250C 

2.87500C 
2.9375oC 
3.00oooC 
3.06250C 
3. I 2500C 

3.1 8750C 
3.2 500oC 
3.31250( 
3.37500( 
3.4375OC 

3.50000C 
3.56250C 
3.62500( 
3.68750í 
3.75000í 

1.0994 
).o993 
1.0993 
1.0993 
1.0992 

1.0992 
1.0991 
).OW1 
3.0991 
3.0990 

1.0990 
1.OPW 
3.0989 
3.0989 
3.0988 

0.0988 
0.0988 
0.0987 
0.0987 
0.0987 

0.0986 
0.0986 
0.0985 
0.0985 
0.0985 

0.0984 
0.0984 
0.0983 
0.0983 
0.0983 

0.0982 
0.0912 
0.0982 
0.0981 
0.0981 

0.0980 
0.0980 
0.0980 
0.0979 
~1.0979 

0.0979 
0.0971 
0.0978 
0.0977 
0.0977 

0.0977 
0.0976 
0.0976 
0.0975 
0.0975 

0.0975 
0.0974 
0.0974 
0.0974 
0.0973 
- 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b. For R E F  minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d.  For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness. see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
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Min. €H. Circ. Space Width 
0.0835 

Noter c & d 

Max. I f f .  Circ. Tooth Thickness 
O.ûô35 

Notes c & d 

56 37.5 DEG PRESSURE ANGLE 
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Internal 
ond 

External 

Inteinol 
(see Drawing Dota) 

Latemol 
(U. Drowir) Doto) 

s, I t V  

Fe 
Form 
Dio. 

- 
17.2 

Noie o 

- 

Dr l  
Major 
Dia. 

M O X .  

~~ - 
4.4 

DFi 
Form 
Dio. 

Db 
8ose 
Dia. 

Pitch 
Dio. 

I- :¡ 
Mojw 
040. 

Mino? 
Dio. 
Min. 

Minor 
Dio. 5 t 

Min. Actual Circ. Tooth Thickness Max. Actual Circ. Space Width - 
e for Tolerance Class I for lolcronce Class 

I It---- 
Toleronte in 
Ten Thouiondihs 

37 36 s i  t, t, 

8.7 8.6 8.5 8.4 11.4 11.5 11.6 14.1 18.3 3.2 6.2 

Note e 

+ 50  
-0 

0.285 
0.310 
0.380 
0.410 
0.460 

0.510 
0.560 
0.610 
0.660 
0.710 

0.760 
0.810 
0.860 
0.910 
0.960 

1.010 
1 .O60 
1.110 
1.160 
1.210 

1.260 
1.310 
1.360 
1.410 
1 A60 

1.510 
1.560 
1.610 
1.660 
1.710 

1.760 
1.810 
1.860 
1.910 
1.860 

2.010 
2.060 
2.110 
2.160 
2.210 

2.260 
2.310 
2.360 
2.410 
2.460 

2.510 
2.560 
2.610 
2.660 
2.7 I O 

2.760 
2.810 
2.860 
2.910 
2.960 

- 
- 

-~ 

- 

Noter - 

- 
0.0853 
0.0853 
0.0853 
0.0153 
0.0153 

0.0854 
0.0854 
0.0854 
0.0854 
0.0854 

0.0854 
0.0854 
0.0854 
0.0855 
0.0855 

0.0855 
0.0855 
0.0155 
0.0855 
0.0855 

0.0856 
0.0856 
0.0856 
0.0856 
0.0156 

0.0856 
0.0856 
0.0856 
0.0857 
0.0857 

0.0857 
0.0857 
0.0857 
0.0857 
0.0857 

0.0858 
0.0858 
0.0858 
0.0858 
0.0851 

0.0858 
D.0858 
D.0159 
D.0859 
0.0159 

D.0859 
D.0859 
0.0859 
0.0859 
0.0859 

0.0860 
0.0860 
0.0810 
D.0860 
D.0860 

- 

& b  _ _  

- 
0.392 
0.442 
0.492 
0.542 
0.592 

0.642 
0.692 
0.742 
0.792 
0.842 

0.892 
0.942 
0.992 
1.042 
1 .O92 

1.142 
1.192 
1.242 
1.292 
1.342 

1.393 
1.443 
1 ,493 
1.543 
1.593 

1.643 
1.693 
1.743 
1.793 
1.843 

1.893 
1.943 
1.993 
2.043 
2.093 

2.143 
2.193 
2.243 
2.293 
2 343 

2.394 
2.444 
2.494 
2.544 
2.594 

2.644 
2.694 
2.744 
2.794 
2.844 

2.894 
2.944 
2.994 
3.0U 
3.094 - 

+o - 50 

0.350 
0.400 
0.450 
0.500 
0.550 

0.600 
0.650 
0.700 
0.750 
0.800 

0.850 
0.900 
0.950 
1 .o00 
1 .O50 

1.100 
1.150 
1 .zoo 
1.250 
1.300 

1.350 
1.400 
1 A50 
1.500 
1.550 

1 .600 
1 A50 
1.700 
1.750 
1.800 

1 -850 
I .voo 
1.950 
2.000 
2.050 

2.100 
2.150 
2.200 
2.250 
2.300 

2.350 
2.400 
2.450 
2.500 
2.550 

2.600 
2.650 
2.700 
2.750 
1.800 

2.150 
2.900 
2.950 
S.Oo0 
LO50 

- 

- 

- 
3.260 
1.306 
U 5 6  
3.406 
m.456 

3.506 
3.556 
3.606 
3.656 
5.706 

1.756 
1.806 
3.856 
1.906 
1.956 

I .o06 
I .O56 
1.106 
1.156 
I .206 

1.256 
1.306 
1.356 
I .406 
I A56 

I .506 
I .556 
I .a 
I .656 
I .706 

I .756 
1.806 
1.856 
I .906 
I .956 

1.005 
1.055 
1,105 
1.155 
c?o5 

!.255 
!.JO5 
!.355 
1.405 
!A55 

'304 
1.554 
1.604 
'A54 
'.704 

'.754 
'.eo4 
'.854 
,904 
.PSI - 

- 
6 
7 
8 
9 
IO 

1 1  
12 
13 
14 
15 

16 
17 
I1 
19 
20 

21 
2 2  
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
4 0  

4 1  
42 
4 3  
4 4  
4 5  

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 

0.223 
0.273 
0.323 
0.373 
0.423 

0.473 
0.523 
0 9 3  
0.613 
0.673 

0.723 
0.773 
0.823 
0.873 
0923 

0.973 
1 .O23 
1 .O73 
1.123 
1.173 

1.222 
1.272 
1.322 
1.372 
1 A22 

1.472 
1.522 
1 .m 
1.622 
1.672 

1.722 
1.772 
1.822 
1.872 
1 .m 
1.972 
2.022 
2.072 
2.122 
2.172 

2.221 
2.271 
2.321 
2.371 
2.421 

2.471 
2.521 
2.571 
2.621 
2.671 

2.721 
2.771 
2.821 
1.871 
2.921 - 

0.3000000 
0.3500000 
0.4000000 
O .4500000 
0.5000000 

0.5500000 
0.6000000 
O. 6 500000 
0.7000000 
0.7500000 

0.8000000 
0.8500000 
0.9000000 
0.9500000 

I .oooooo 

1.050000 
I .  100000 
1.150000 
1 .200000 
1.250000 

1.300000 
1.350000 
1.400000 
I .450000 
1.500000 

I .550000 
1.600000 
1.650000 
1.700000 
1.750000 

1.800000 
I .850000 
1.900000 
1 .950000 
2.000000 

2.050000 
2 . 1  00000 
2.150000 
2.200000 
2.250000 

2.300000 
2.350000 
2.400000 
2.450000 
2.500000 

3.2310060 
3.2776737 
3.317341 3 
3.3570090 
3.3966765 

3.4363443 
3.4760 1 20 
D.5156795 
3.5553472 
D.5950150 

3.6346826 
3.6743503 
3.7 I 40 1 80 
3.7536855 
3.7933532 

3.8330210 
3.8726886 
3.9 123563 
3.9520240 
3.9916916 

1.031359 
1.071027 
1.110695 
1 .  I50362 
I .  1 90030 

1.229698 
1.269365 
1.309033 
1.34870 1 
1.388368 

1.128036 
1.467704 
1.507371 
I .547039 
1.586707 

1.626374 
1.666042 
1.705710 
1.745377 
1.785045 

1.824713 
1 ,864380 
1.904048 
1.843716 
1.983313 

0.354 
0.404 
0.454 
0.504 
0.554 

0.604 
0.654 
0.704 
0.754 
0.804 

0.854 
0.904 
0.954 
1 .O04 
1 ,051 

1.104 
1.154 
1.204 
1.254 
1.304 

1.354 
1.404 
1 A 5 4  
1.504 
1.554 

1.604 
1.654 
1.704 
1.754 
1.104 

1 .E54 
1.904 
1.954 
2.001 
2.054 

2.105 
2.155 
2.205 
2.255 
2.305 

2.355 
2.405 
2.455 
2.505 
2.555 

ZAO¿ 
2.656 
2.706 
2.756 
2.806 

2.856 
2.906 
2.956 
3.006 
3.056 - 

0.0885 
0.0866 
0.0816 
0.0886 
0.0887 

0.0887 
0.0888 
0.0888 
0.0888 
0.0889 

0.0189 
0.0889 
0.0890 
0.0890 
0.0891 

0.0891 
0.0891 
0.0892 
0.0892 
0.0892 

0.0893 
0.0893 
0.0894 
0.0894 
0.0894 

0.0895 
0.0895 
0.0896 
0.0896 
0.0896 

0.0897 
0.0897 
0.0897 
0.0898 
0.0898 

0.0899 
0.0899 
0.0899 
0.0900 
0.0900 

0.0900 
0.0901 
0.09Ol 
0.0902 
0.0902 

0.0902 
0.0903 
0.0903 
0.0904 
0.0904 

0.0904 
O 0905 
0.0905 
0.0905 
0.0906 

0.0870 
0.0870 
0.0871 
0.087 1 
0.0871 

0.0872 
0.0872 
0.0872 
0.0872 
0.0873 

0.0673 
0.0873 
0.0873 
0.0874 
0.0874 

0.0874 
0.0874 
0.0875 
0.0875 
0.0875 

0.0176 
0.0176 
0.0876 
0.0876 
0.0877 

0.0877 
0.0877 
0.0877 
0.0878 
0.0878 

0.0878 
0.0878 
0.0879 
0.0879 
0.0879 

0.0880 
0.0880 
0.0880 
0.0880 
0.0881 

0.0181 
0.0881 
0.0881 
0.0862 
0.0882 

0.0882 
0.0882 
0.0883 
0.0883 
0.0883 

0.0883 
0.0884 

0.0881 
0.0885 

0 . 0 8 ~  

0.0860. 
0.0860 
0.086 1 
0.0861 
0.0861 

0.0861 
0.0861 
0.0861 
0.0862 
0.0862 

0.0142 
0.0862 
0.0862 
0.0863 
0.0863 

0.0863 
0.0863 
0.0863 
0.0864 
0.0864 

0.0864 
0.0864 
0.0864 
0.0865 
0.0865 

0.0865 
0.0865 
0.0865 
0.0865 
0.0866 

0.0866 
0.0866 
0.0866 
0.0866 
0.0867 

0.0867 
0.0867 
0.0867 
0.0867 
0.0168 

0.0868 
0.0868 
0.0861 
0.0868 
0.0868 

0.0869 
0.0869 
0.0869 
0.0169 
0.0869 

0.0870 
0.0870 
0.0870 
0.0870 
0.0870 - 

0.0817 
0.0817 
0.0817 
0.0817 
0.0817 

0.0816 
0.0816 
0.01 16 
0.0816 
0.0116 

0.00 I6 
0.0816 
0.0816 
0.0815 
0.0815 

0.081 5 
0.081 5 
0.081 5 
0.0815 
0.08 15 

0.0114 
0.08 14 
0.0811 
0.0814 
0.081 4 

0.0814 
0.081 4 
0.081 4 
0.0813 
0.0813 

0.0113 
0.08 I 3  
0.0813 
0.08 13 
0.0813 

0.0812 
0.081 2 
0.08 12 
0.01 12 
0.08 12 

0.08 I 2  
0.0812 
0.081 I 
0.081 1 
0.081 1 

0.08 1 1 
0.081 1 
0.081 1 
0.08I 1 
0.081 1 

0.0810 
0.0810 
0.0810 
0.0810 
0.08 1 o 
- 

0.0110 
0.0810 
0.0809 
0.0809 
0.0809 

0.0809 
0.0809 
0.0809 
0.0808 
0.0808 

0.0101 
0.0808 
0.0108 
0.0807 
0.0107 

0.0807 
0.0807 
0.0807 
0.0806 
0.0806 

0.0806 
0.0806 
0.0806 
0.0805 
0.0805 

0.0805 
O.Oô05 
0.0805 
0.0805 
0.0804 

0.0804 
0.0801 
0.0104 
0.0804 
0.0803 

0.0803 
0.0803 
0.0803 
0.0803 
0.0102 

0.0802 
0.0802 
0.0802 
0.0802 
0.0801 

0.0801 
0.0801 
0.0101 
0.0801 
0.0801 

0 . 0 ~ 0  
0.0800 
0.0800 
0.0100 
0.0100 

- 

0 . o m  
0.0800 
0.07W 
0.0799 
0.0799 

0.0798 
0.0791 
0.0791 
0.0798 
0.0797 

0.0797 
0.0797 
0.0797 
0.0796 
0.0796 

8.0796 
0.0796 
0.0795 
0.0795 
0.0795 

0.0794 
0.0794 
0.0794 
0.0794 
0.0793 

0.0793 
0.0793 
0.0793 
0.0792 
0.0792 

0.0792 
0.0792 
0.0791 
0.079 1 
0.0791 

0.0790 
0.0790 
0.0790 
0.0790 
0.0789 

0.0719 
0.0789 
0.0789 
0.078D 
0.0781 

0.0786 
0.071ô 
0.0787 
0.0787 
0.0787 

0.0787 
0.0786 
0.07ô6 
0.07ô6 
0.0785 

- 

0.0785 
0.0784 
0.0714 
0.0784 
0.0783 

0.0783 
0.0782 
0.0712 
0.0782 
0.071 1 

0.0781 
0.0781 
0.0780 
0.0780 
0.0779 

0.0779 
0.0779 
0.0778 
0.0778 
0.0778 

0.0777 
0.0777 
0.0776 
0.0776 
0.0776 

0.0775 
0.0775 
0.0774 
0.0774 
0.0774 

0.0773 
0.0773 
0.0773 
0.0772 
0.0772 

D.0771  
0.0771 
D.0771 
D.0770 
0.0770 

0.0770 
0.0769 
0.0769 

3.0768 

1.0768 
1.0767 
1.0767 
3.0766 
3.0766 

1.0766 
LO765 
).O765 
J.0765 
1.0764 

m.0761 

- 

2 550000 , 2.023051 
2.600000 ' 2 062719 
2.650000 1 2:102386 
2.700000 2.1 42054 
2.750000 I 2.181722 

2.800000 1 2.221389 
2.850000 2.26 1057 
2.900000 ! 2.300725 
2.950000 I 2.340392 
3.000000 I 2.380060 

L 
a Measurement with pins cannot be used to  determine effective space 

width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b For REF minimum actual space width. and REF maximum actual 
tooth thickness, see Table 64. 

c .  See Table 105. 

d. For REF maximum effective space width. and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
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37.5 DEG PRESSURE ANGLE 
ABLE 49-37.5 DEG PRESSURE ANGLE,  F I L L E T  R O O T  SIDE FIT ,  24/48 SPLINE PITCH 

6 5 4 4 

57 

1 7  

8.7 

Internal 
and 

_ _  - . -~ 

56 s5 5 i  '4 1, tti 

8.6 8.5 8.4 11.4 11.5 11.6 11.7 
.~ 

Internal 
(sec Drawing Data) 

2.042 
I .92 I 
1.962 

External 
(sec Drawing Data) 

- 

're 
Minar 
Dia. 
Min. 

._ - 
18.3 __ 

~ 

'Fi 
Farm 
Dia. 

r, I t V  1 
Di 

*inor 
Dio. 

Dri 
Major 
Dia. 
Max. 

- 
4.4 

'Fe 
Form 
Dia. 

- 
14.1 5. I 6.2 

lote e 
- 17.2 

Note e - 

__ 
0.210 
0.2u 
0.296 
0.337 
0.379 

0.421 
0.462 
0.504 
0.546 
0.587 

0.629 
0.671 
0.712 
0.754 
0.796 

0.837 
0.879 
0.92 1 
0.962 
1.004 

L b  __ 

__ 
).O680 
).O679 
).O679 
1.0679 
1.0679 

1.0679 
1.0679 
1.0679 
).O678 
3.0678 

3.0678 
3.0678 
3.0678 
3.0678 
0.0678 

3.0678 
0.0677 
0.0677 
0.0677 
0.0677 

0.0677 
0.0677 
0.0677 
0.0676 
0.0676 

0.0676 
0.0676 
0.0676 
0.0676 
0.0676 

0.0676 
0.0675 
0.0675 
0.0675 
0.0675 

0.0675 
0.0675 
0.0675 
0.0674 
0.0674 

0.0674 
0.0674 
0.0674 
0.0674 
0.0674 

0.0674 
0.0673 
0.0673 
0.0673 
0.0673 

0.0673 
0.0673 
0.0673 
0.0672 
0.0672 

- 

- 
0.0664 
0.0663 
0.0663 
0.0663 
0.0663 

0.0662 
0.0662 
0.0662 
0.0661 
0.0661 

0.0661 
0.066 1 
0.0660 
0.0660 
0.0660 

0.0660 
0.0659 
0.0659 
0.0659 
0.0659 

0.0658 
0.0658 
0.0658 
0.0657 
0.0657 

0.0657 
0.0657 
0.0656 
0.0656 
0.0656 

0.0656 
0.0655 
0.0655 
0.0155 
0.0155 

0.0654 
0.0654 
0.0654 
0.0653 
0.0653 

0.0653 
0.0653 
0.0652 
0.0652 
0.0652 

0.0652 
0.0651 
0.0651 
0.0651 
0.0651 

0.0650 
0.0650 
0.0650 
0.0650 
0.0649 

Noter -- 

- 
1.071 2 
).O7 13 
).O71 3 
).O713 
1.0713 

).O713 
1.0713 
1.0713 
1.0714 
1.0714 

1.0714 
1.071 4 
1.0714 
1.0714 
1.071 4 

3.071 4 
1.071 5 
1.071 5 
3.0715 
1.07 1 5 

3.071 5 
3.071 5 
3.071 5 
0.0716 
0.0716 

0.0716 
0.0716 
0.0716 
0.0716 
0.0716 

0.0716 
0.0717 
C.0717 
0.0717 
0.0717 

0.0717 
0.0717 
0.07 I7 
0.0718 
0.0718 

0.0718 
0.0718 
0.0718 
0.0718 
0.071 8 

0.0718 
0.0719 
0.0719 
0.0719 
0.07 19 

0.0719 
0.0719 
0.0719 
0.0720 
0.0720 

Tolerance in 
Ten Thousandths 

+ 50 
-0 
- 
).ni 
L2S9 
1.300 
1.342 
1.384 

1.126 
3.467 
1.509 
3.550 
0.592 

3.634 
3.675 
0.717 
3.759 
0.800 

0.842 
0.884 
0.925 
0.967 
1 .O09 

1 .O50 
1 .o92 
1.134 
1.175 
1.217 

1.259 
1.300 
1.342 
1.384 
1.425 

1.467 
1.509 
1.550 
1.592 
1.634 

1.675 
1.717 
1.759 
I .Boo 
1.842 

1.884 
1.925 
1.967 
2.009 
2.050 

2.092 
2.134 
2.175 
2.217 
2.259 

2.300 
2.342 
2.384 
2.425 
2.467 

+o 
. 50 

0.292 
0.333 
0.375 
0.417 
0.458 

0.500 
0.542 
0.583 
0.625 
0.667 

0.708 
0.750 
0.742 
0.833 
0.875 

0.417 
0.958 
1 .O00 
1 .O42 
1.083 

__ ~ 

0.296 
0.338 
0.379 
0.421 
0.463 

0.504 
0.546 
0.588 
0.629 
0.671 

0.713 
0.754 
0.796 
0.838 
0.879 

0.921 
0.963 
1.004 
1.046 
1 .O88 

1.129 
1.171 
1.213 
1.254 
1.296 

1.338 
1.379 
1.421. 
1.463 
1.504 

1.546 
1.588 
1.629 
1.671 
1.713 

1.754 
1.796 
1.838 
1.879 
1.921 

1.963 
2.004 
2.046 
2.088 
2.130 

2.171 
2.213 
2.255 
2.297 
2.338 

2.380 
2.422 
2.464 
2.505 
2.547 - 

- 
0.0742 
0.0743 
0.0713 
0.0743 
0,0744 

0.0744 
0.0745 
0.0745 
0.0745 
0.0746 

0.0746 
0.0746 
0.0747 
0.0747 
0.0748 

0.0748 
0.0748 
0.0749 
0.0749 
0.0750 

0.0750 
0.0750 
0.0751 
0.0751 
0.0751 

0.0752 
0.0752 
0.0753 
0.0753 
0.0753 

0.0754 
0.0754 
0.0754 
0.0755 
0.0755 

0.0756 
0.0756 
0.0756 
0.0757 
0.0757 

0.0757 
0.0758 
0.0758 
0.0759 
0.0759 

0.0759 
0.0760 
0.0760 
0.0761 
0.0761 

0.0761 
0.0762 
0.0762 
0.0762 
0.0763 

- 
1.0728 
1.0729 
).O729 
1.0729 
).O729 

1.0730 
1.0730 
1.0730 
3.0731 
3.0731 

3.073 1 
3.073 1 
3.0732 
3.0732 
0.0732 

0.0732 
0.0733 
0.0733 
0.0733 
0.0733 

0.0734 
0.0734 
0.0734 
0.0735 
0.0735 

0.0735 
0.0735 
0.0736 
0.0736 
0.0736 

0.0736 
0.0737 
0.0737 
0.0737 
0.0737 

0.0738 
0.0738 
0.0731 
0.0739 
0.0739 

0.0739 
0.0739 
0.0740 
0.0740 
0.0740 

0.0740 
0.0741 
0.074 I 
0.074 I 
0.0741 

0.0742 
0.0742 
0.0742 
0.0742 
0.0743 

- 
0.0719 
0.0719 
0.0720 
0.0720 
0.0720 

0.0720 
0.0720 
0.0720 
0.0721 
0.0721 

0.0721 
0.0721 
0.0721 
0.0722 
0.0722 

0.0722 
0.0722 
0.0722 
0.0723 
0.0723 

0.0723 
0.0723 
0.0723 
0.0724 
0.0724 

0.0724 
0.0724 
0.0724 
0.0724 
0.0725 

0.0725 
0.0725 
0.0725 
0.0725 
0.0726 

0.0726 
0.0726 
0.0726 
0.0726 
0.0727 

0.0727 
0.0727 
0.0727 
0.0727 
0.0727 

0.0728 
0.0728 
0.0728 
0.0728 
0.0728 

0.0729 
0.0729 
0.0729 
0.0729 
0.0729 

- 
1.0673 
1.0673 
1.0671 
1.0672 
3.0672 

3.0672 
0.0672 
3.0672 
0.0671 
0.0671 

0.0671 
0.0671 
0.0671 
0.0670 
0.0670 

0.0670 
0.0670 
0.0670 
0.0669 
0.0669 

0.0669 
0.0669 
0.0669 
0.0668 
0.0668 

0.0668 
0.0668 

0.0668 
0.0667 

0.0667 
0.0667 
0.0667 
0.0667 
0.0666 

0.0666 
0.0666 
0.0666 
0.0666 
0.0665 

0.0665 
0.0665 
0.0665 
0.0665 
0.0665 

0.0664 
0.0664 
0.0664 
0.0664 
0.0644 

0.0663 
0.0663 
0.0663 
0.0663 
0.0663 

0.066a 

- 
6 
7 
8 
9 

\ O  

1 1  
12 
I3 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
3 2  
33 
34 
35 

36 
37 
31 
39 
40 

41 
42 
43 
44 
45 

46 
47 
4 8  
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 

-- 
0.2500000 
0.2916667 
0.3333333 
0.3750000 
0.4166667 

0.4583333 
0.5000000 
0.54 16667 
0.5833333 
0.6250000 

0.6666667 
0.7083333 
0.7500000 
0.791 6667 
0.8333333 

0.8750000 
0.9166667 
O. 9 5 8 3 3 3 3 

1 .oooo0o 
1 .O4 1667 

1 ,083333 
1 . I 25000 
1 .  I66667 
1 ,101333 
1 .250000 

1.29 1667 
1.333333 
1.375000 
1.4 16667 
1 A58333 

1.500000 
1.541667 
\ .sa3333 

1.666667 

I .708333 
1.75000C 
1.79 I 661 
1.833333 
1.87500( 

1.9 I 6661 
1 .95833! 
2.00000( 
2.041661 
2.083333 

2.1 ?Soo( 
2.166661 
2.208332 
2.25000( 
2.29 1663 

2.333332 
2.37500( 
2.4 1466; 
2.45833: 
2.50000( 

I .6~500a 

0.327 
0.369 
0.410 
0.452 
0.494 

0.535 
0.577 
0.619 
0.661 
0.702 

0.744 
0.786 
0.827 
0.869 
0.91 1 

0.953 
0.994 
1 .O36 
1 .O78 
1 . I  19 

1.161 
1.203 
1.245 
1.286 
1.328 

1.370 
1.41 1 
1.453 
1.495 
1.537 

1.578 
1.620 
1.662 
1.703 
1.745 

1.787 
1.829 
1.870 
1.912 
1.954 

1 .W6 
2.037 
2.079 
2.121 
2.162 

2.204 
2.244 
2.288 
2.329 
2.371 

2.413 
2.454 
2.496 
2.538 
2.580 

- 

.I983382 

.2313947 
,16445 1 O 
2975075 
3305639 

1.3636201 
1.3964765 
1.4297330 
1.1627894 
1.4951458 

1.5289012 
1.561 9586 
1.5950150 
l.6280714 
1.661 1277 

1.694 I84 1 
1.7272405 
1.7602969 
1.7933532 
1.8264097 

1.8594661 
).8925225 
1.9255788 
1.9586352 
1.991 69 16 

1 ,021748 
1 .O57804 
I .O9086 1 
1 . I  23917 
1 ,  I56974 

I .  I90030 
I .223086 
\ .2S6143 
1.289199 
1.322255 

1.355311 
1.388361 
1.42 1425 
1.454481 
1.487537 

1 ,520594 
1 S53650 
1.586707 
1.619763 
1.652819 

1.685176 
1.71 8932 
1.751989 
1.785045 
1.818101 

1 .a51 I58 
1.884214 

1.950327 
1 .Va3383 

i.91727a 

3.186 
3.227 
3.269 
3.310 
3.352 

3.394 
3.435 
1.477 
1.519 
3.560 

3.602 
3.643 
3.685 
3.727 
3.768 

3.810 
3.852 
3.893 
3.935 
0.976 

1.018 
I .O60 
1.101 
1.143 
1.184 

1.226 
1.268 
1.309 
1.351 
1.393 

1.434 
1.476 
1.517 
1.559 
1.601 

1 A42 
1.684 
1.725 
1.767 
I ,809 

1.854 

1.934 
1.975 
2.017 

2.058 
2.100 
2.142 
2.183 
2 225 

2.266 

2.350 
2.391 
2.433 

I ,892 

2 ,308 

0.0650 
0.0649 
0.0649 
0.0649 
0.0648 

0.0648 
0.0647 
0.0647 
0.0647 
0.0646 

0.0646 
0.0646 
0.0645 
0.0645 
0.0644 

0.0644 
0.0644 
0.0643 
0.0643 
0.0643 

0.0642 
0.0642 
0.064 1 
0.064 1 
0.0641 

0.0640 
0.0640 
0.0639 
0.0639 
0.0639 

0.0638 
0.0638 
0.0638 
0.0637 
0.0637 

0.0636 
0.0636 
0.0636 
0.0635 
0.0635 

0.0635 
0.0634 
0.0634 
0.0633 
0.0633 

0.0633 
0.0632 
0.0632 
0.0631 
0.0631 

0.0631 
0.0630 
0.0630 
0.0630 
0.0629 

1.125 , 1046 
1.167 I 1087 
1.208 I 1129 
1.250 1171 
1292 1212 

1.333 
1.375 
1.417 
1.458 
1.500 

1.542 
1.583 
1.625 
1.667 
1.708 

1.750 
1.792 
1.833 
1.875 
1.917 

1.958 
2.000 

1.254 
1.296 
1.337 
1.379 
1.421 

1.462 
1.504 
1.546 
1.587 
1.629 

1.671 
1.71 2 
1.754 
1.796 
1.837 

1.879 

2.167 2.087 
2.208 2.129 
2.250 ' 2.170 
2.292 2.212 
2.333 I 2.253 I 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thicknou. Measurement with pins for actual space 

width and tooth thickness are in Tables 85-92. 
b. For REF minimum actual space width, and REF maximum actual 

tooth thickness, see Table 64. 
c. See Table 105. 

d.  For REF maximum effective space width, and REF minimum effec 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
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37.5 DEG PRESSURE ANGLE 
TABLE 50-376 DEO PRESSURE ANGLE, FILLET ROOTSIDE FIT, 32/64 SPLINE PITCH 

t V  

Intomol 

Min. EH. Circ. Swcr Width 
- 0.0522 

Noies c d 

Inrornal 
(soo Dmwinp Data) 

M a x .  W. Circ. Tooth Thickness 
r 0.0522 

Noter c k d 

D 

Pitch 
Dio. 

'b 
B o w  
Dio. 

Externo1 
(see Drawing Dora) ond 

t x t m m e l  - 

DFe 
F W l l  
Dio. 

_- 
17.2 

Note e 

- 

Dri  
Mojor 
Dio. 

M O N .  

DFi 
Form 
Dia. 

Di 
Minor 
Dia. 

re 
Minor 
Dia. 
Min. 

18.3 

Maior 
Dia. t 

Min. Actual Circ. Tooth Thicknmrr I s 
Mox. Actual Circ. Space Width 

for laleronco Clorr far Toleionce Class 

.- 

14.1 4.4 5.1 62 

Note e 

+30 
-0 

- Nota - 

- 
0.0538 
0.0539 
0.0539 
0.0539 
0.0539 

0.0539 
0.0539 
0.0539 
0.0540 
0.0540 

0.0540 
0.0540 
0.0540 
0.0540 
0.0540 

0.0540 
0.0541 
0.0541 
0.054 I 
0.0541 

0.0541 
0.0541 
0.0541 
0.0542 
0.0542 

0.0542 
0.0542 
0.0542 
0.0542 
0.0542 

0.0542 
0.0543 
0.0543 
0.0543 
0.0543 

0.0543 
0.0543 
0.0543 
0.0544 
0.0544 

0.0544 
0.0544 
0.0544 
0.0544 
0.0544 

0.0544 
0.0545 
0.0545 
0.0545 
3.0545 

3.0545 
3.0545 
3.0545 
3.0546 
3.0546 

L b  - 

- 
0.0506 
0.0505 
0.0505 
0.0505 
0.0505 

0.0505 
0.0505 
0.0505 
0.0504 
0.0504 

0.0504 
0.0504 
0.0504 
0.0504 
0.0504 

0.0504 
0.0503 
0.0503 
0.0503 
0.0503 

0.0503 
0.0503 
0.0503 
0.0502 
0.0502 

0.0502 
0.0502 
0.0502 
0.0502 
0.0502 

0.0502 
0.0501 
0.0501 
0.0501 
0.0501 

0.0501 
0.0501 
0.0501 
0.0500 
0.i500 

0.0500 
0.0500 
0.0500 
0.0500 
0.0500 

0.0500 
0.0499 
0.0499 
0.0493 
0.0499 

0.0493 
0.0499 
0.0499 
0.0498 
0.0498 

- 
-- 
0.247 
0.278 
0.309 
0.341 
0.372 

0.403 
0.434 
0.466 
0.497 
0.528 

0.560 
0.Wl 
0.622 
0.654 
0.685 

0.716 
0.7U 
O. 779 
0.810 
0.841 

0.873 
0.m 
0.935 
0.%7 
0.998 

1 .o19 
1 .o60 
1.092 
1.123 
1.154 

1.186 
1.217 
1.24 
1.980 
1.31 1 

1.342 
1.373 
1.405 
1 .u6 
1.467 

1.499 
1.530 
1.561 
1.593 
1.624 

1.655 
1 .a6 
1.718 
1.749 
1.780 

1.812 
1 .E43 
1 .IR4 
1 .m6 
1.937 

- 

-. 
0.0554 
0.0555 
0.0555 
0.0555 
0.0555 

0.0556 
0.0556 
0.0556 
0.0557 
0.0557 

0.0557 
0.0557 
0.0558 
0.0558 
0.0558 

0.0558 
0.0559 
0.0559 
0.0559 
0.0559 

0.0560 
0.0560 
0.0560 
0.0561 
0.0561 

0.0561 
0.0561 
0.0562 
0.0562 
0.0562 

0.0562 
0.0563 
0.0563 
0.0563 
0.0563 

0.0564 
0.0564 
0.0564 
0.0565 
0.0565 

0.0565 
0.0565 
0.0566 
0.0566 
0.0566 

0.0566 
0.0567 
0.0567 
0.0567 
0.0567 

0.0568 
0.0568 
0.0568 
0.0568 
D.0569 

+o 
-30 

Toloronco in 
Ten Thousandths - 

6 
7 
8 
9 
IO 

1 1  
12 
I3 
14 
1s 

14 
17 
I8 
19 
20 

21 
22 
23 
24 
?5 

24 
27 
28 
29 
30 

31 
32 

34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

33 

- 

O. 1875000 
0.2187500 
0.2500000 
0.2812500 
0.3 125000 

0.3437500 
0.375OQ00 
0.4062500 
0.4375000 
0.4687500 

0.50000000 
0.531 2500 
0.5625000 
0.5937500 
0.625oooO 

0.6562500 
0.6875000 
0.7187500 
0.7500000 
0.781 2500 

0.8 125000 
0.8437500 
0.8750WO 
0.9012500 
0.9375000 

0.9687500 
1 .o00000 
l.031250 
I .O62500 
1 .w3750 

1.125000 
1.156250 
1.187500 
1.2187750 
1.250000 

1.281 250 
I .3 1 2500 
1.343750 
1.375000 
1.406250 

1 A37500 
1.468750 
1.500000 
1.53 I250 
1.562HK) 

1.593750 
I .625000 
1.656250 
I .687500 
1.7 18750 

1.75oooO 
1.781250 
I .81?500 
I .843750 
1.875000 

Oj487537 
O. 1735460 
O. 1903382 
0.2231 306 
0.2479229 

0.2727151 
0.297SO75 
0.1222997 
0.3470921 
0.371 8844 

0.3966765 
0.4214689 
0.4461612 
0.4710535 
0.4958458 

0.5206181 
0.5454303 
0.5702227 
0.59501 50 
0.6198072 

0.6445996 
0.6693917 
0.694 184 1 
0.7189764 
0.7417687 

0.76856 I O 
0.7933531 

0.8429379 
o.aiai 456 
0.86moa 

0.8925225 
0.9173148 
0.942 1070 
0.9668993 
0.0916916 

1 .O 16484 
1 .O4 1276 
1 .O66068 
I .o9016 1 
1.115653 

1.140445 
1.165238 
1.190030 
1.214822 
1.239615 

1.264407 
1.289199 
1.31 3991 
1.338784 
1.363576 

1.388360 
1.413161 
1 A37953 
I .46274á 
1.417537 

0.223 
0.254 
0.286 
0.317 
0.148 

0.379 
0.41 1 
0.442 
0.473 
0.504 

0.536 
0.567 
0.590 
0.629 
0.661 

0.692 
0.723 
0.754 
0.786 
0.817 

0.048 
0.079 
0.91 1 
0.942 
0.971 

1 .o04 
1 .O36 
1 .O67 
1 .O98 
1.129 

1.161 
1.192 
1.223 
1.254 
1.286 

1.317 
1.348 
1.379 
1.411 
1.442 

I .473 
1.504 
1.536 
1.567 
1.598 

1 A29 
1.661 
1.692 
1.723 
1.754 

1.786 
1.817 
1 ,848 
1.879 
1.911 

0.167 
0.196 
0.225 
0.257 
0.288 

0.319 
0.350 
0.382 
0.4 13 
0.444 

0.475 
0.507 
0.538 
0.569 
0.600 

0.632 
0.663 
0.694 
0.725 
0.757 

0.788 
0.819 
0.850 
0.882 
0.913 

0.944 
0.975 
1.007 
1 .O38 
1 .O69 

1.100 
1.132 
1.163 
1.194 
1.225 

1.257 
1 .?88 
1.319 
1.350 
1.382 

1.413 
1.444 
1.475 
1.507 
1.538 

1.569 
1.600 
1.632 
1.663 
I .694 

1.725 
1.757 
1.780 
1.819 
1.850 

0.0545 
0.0545 
0.0546 
0.0546 
0.0546 

0.0546 
0.0546 
0.0546 
0.0547 
0.0547 

0.0547 
0.0547 
0.0547 
0.0548 
0.0548 

0.0548 
0.0548 
0.0548 
0.0549 
0.0549 

0.0549 
0.0549 
0.0549 
0.0550 
0.0550 

0.0550 
0.0550 
0.0550 
0.0550 
0.0551 

0.055 I 
0.0551 
0.055 1 
0.0551 
0.0552 

0.0552 
0.0552 
0.0552 
0.0552 
0.0553 

0.0553 
0.0553 
0.0553 
0.0553 
0.0553 

0.0554 
0.0554 
0.0554 
0.0554 
0.0554 

0.0555 
0.0555 
0.0555 
0.0555 
0.0555 

0.0499 
0.0499 
0.0498 
0.0498 
0.0498 

0.0498 
0.0498 
0.0498 
0.0497 
0.0497 

0.0497 
0.0497 
0.0497 
0.0496 
0.0496 

0.0496 
0.0496 
0.0496 
0.0495 
0.0495 

0.0495 
0.0495 
0.0495 
0.0494 
0.0494 

0.0494 
0.0494 
0.0494 
0.0494 
0.0493 

0.0493 
0.0493 
0.0493 
0.0493 
0.0492 

0.0492 
0.0492 
0.0492 
0.0492 
0.0491 

0.0491 
0.0491 
0.0491 
0.0491 
0.0490 

0.0490 
0.0490 
0.0490 
0.0490 
0.0490 

0.0489 
0.0489 
0.0489 
0.0489 
0.0489 

0.0490 
0.0489 
0.0189 
0.0489 
0.0489 

0.0488 
0.0488 
0.0488 
0.0487 
0.0487 

0.0487 
0.0487 
0.0486 
0.0486 
0.0486 

0.0486 
0.0485 
0.0485 
0.0485 
0.0485 

0.0484 
0.0484 
0.0484 
0.0483 
0.0483 

0.0483 
0.0483 
0.0482 
0.0482 
0.0482 

0.0482 
0.0481 
0.0481 
0.0481 
0.0481 

0.0480 
0.0480 
0.0480 
0.0479 
0.0479 

0.0479 
0.0479 
0.0478 
0.0478 
0.0478 

0.0478 
0.0477 
0.0477 
0.0477 
0.0477 

0.0476 
0.0476 
0.0476 
0.0476 
0.0475 

0.0476 
0.0475 
0.0475 
0.0475 
0.0474 

0.0474 
0.0473 
0.0473 
0.0473 
0.0472 

0.0472 
0.0472 
0.0471 
0.0471 
0.0470 

0.0470 
0.0470 
0.0469 
0.0469 
0.0468 

0.0468 
0.0468 
0.0467 
0.0467 
0.0467 

0.0466 
0.0466 
0.0465 
0.0465 
0.0465 

0.0464 
0.0464 
0.0464 
0.0463 
0.0463 

0.0462 
0.0462 
0.0462 
0.0461 
0.0461 

0.0461 
0.0460 
0.0460 
0.0459 
0.0459 

0.0459 
0.0458 
0.0458 
0.0457 
0.0457 

0.0457 
1.0456 

3.0456 
J.0455 

m.0456 

0.219 
0.2750 
0.281 
0.312 
0.344 

0.375 
0.406 
0.437 
0.469 
0.500 

0.531 
0.562 
0.594 
0.625 
0.656 

0.687 
0.719 
0.750 
0.781 
0.812 

0.044 
0.875 
0.906 
0.937 
0.969 

1 .o00 
1.031 
I .O62 
1 .O94 
1.125 

1.156 
1.187 
1.219 
1.250 
1.281 

1.312 
1.344 
1.375 
1 A06 
1 A37 

1 A69 
1 300 
1.531 
1.562 
1.594 

1 A25 
1.656 
1.687 
1.719 
I .ï50 

1.781 
1.812 
1 A44 
1 .a75 
I .906 - 

O. I b2 
0.191 
0.221 
0.252 
0.283 

0.314 
0.346 
0.377 
0.408 
0.439 

0.471 
0.502 
0.533 
0.564 
0.596 

0.627 
0.b58 
0.689 
0.721 
0.752 

0.783 
0.814 
0.846 
0.077 
0.908 

0.939 
0.97 1 
1.002 
1 .O33 
1 .O64 

1 .O96 
1.127 
1.158 
1.189 
1.221 

1.252 
1.283 
1.314 
1.346 
1.377 

1.408 
1.439 
1 A71 
1 .so2 
1.533 

1.564 
1.596 
I .627 
1.658 
1.689 

1.721 
I .752 
1.783 
1.814 
I A46 

0.138 
O. 169 
0.200 
0.231 
0.263 

0.2Q4 
0.325 
0.356 
0.387 
0.419 

0 .00  
0.481 
0.512 
0.543 
0.575 

0.- 
0.617 
0.668 
0.699 
0.731 

0.762 
0.793 
0.824 
0.855 
0.887 

0.918 
0.949 
0.980 
1.011 
1 .o43 

1 .O74 
1.105 
1.136 
1.167 
1.199 

1.230 
1.261 
1.292 
1.323 
1.355 

1.386 
1.417 
1 .u 
1.479 
1.51 1 

1.542 
1 . n 3  
I .601 
1.635 
1.667 

1.698 
1.729 
1.760 
1.791 
1.823 - 

0.0568 
0.0569 
0.0569 
0.0569 
0.0570 

0.0570 
0.0571 
0.0571 
0.0571 
0.0572 

0.0572 
0.0572 
0.0573 
0.0573 
0.0574 

0.0574 
0.0574 
0.0575 
0.0575 
0.0575 

0.0576 
0.0576 
0.0577 
0,0577 
0.0577 

0.0578 
0.0578 
0.0579 
0.0579 
0.0579 

0.0580 
0.0580 
0.0580 
0.0581 
0.0581 

0.0582 
0.0582 
0.0582 
0.0583 
0.0583 

0.0583 
0.0584 
0.0584 
0.0585 
0.0585 

0.0585 
0.05â6 
0.0586 
0.0587 
0.0587 

0.0587 
0.0588 
0.0588 
0.0508 
0.0589 

a. Measurement with pins cannot be used to determine ß f f r t i v o  space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 

Copyright SAE International 
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TABLE 51-37.5 DEG PRESSURE ANGLE,  F I L L E T  ROOT SIDE FIT, 40/80 SPLINE PITCH 

Internal 
and 

Ertemal 

Interno1 
(see Drawing Doto) 

Eaternal 
(see Drawing Oata) 

s, I t V  I 
DI 

Minor 
Dia. 

__ 
6.2 

Min. Eft. Circ. Space Width 1 Mar. EH. Circ. ~ Tooth Thickness 1 
0.0418 Do 

Notes c L d Notes c 1 d Major 

5 
Dia. 

Mor. Actual Circ. Space Width 

for Tolerance Class 

Min. Actual Circ. Tooth Thickness 

for Tolerance Class 

Db 
0ase 
Dia. 

3.2 

Dri 
Maior 
Dio. 
Mar. 

DFi 
Form 
Dia. 

- 
5.1 

D 
Pitch 
Dio. 

DFe 
Form 
Dia. 

- 
17.2 

dote e 

. -  

- 

're 
Minor 
Dia. 
Min. 

18.3 
-- 

.~ 

14.1 

I 

I 8.6 8.7 ¡ 8.5 ¡ 8.4 1 11.4 i 11.5 1 1 1 . 6 3  11: 1 4.4 2 -L I I I 1 I 1 
Yote e 

+30 
-0 

_- Notes - 

- 
3.0434 
3.0435 
1.0435 
3.0435 
3.0435 

0.0435 
D.0435 
0.0435 
0.0436 
D.0436 

0.0436 
0.0436 
0.0436 
0.0436 
0.0436 

0.0436 
0.0437 
0.0437 
0.0437 
0.0437 

0.0437 
0.0437 
0.0437 
0.0438 
0.0438 

0.0438 
0.0438 
0.0438 
0.0438 
0.0438 

0.0438 
0.0439 
0.0439 
0.0439 
0.0439 

0.0439 
0.0439 
0.0439 
0.0440 
0.0440 

0.0440 
0.0440 
0.0440 
0.0440 
0.0440 

0.0440 
0.0441 
0.0441 
0.0441 
0.0441 

0.0441 
0.0441 
0.0441 
0.0442 
0.0442 

- 
Tolwonce in 
Ten Thousandths 

- 

- 
1.0372 
1.0371 
1.0371 
1.0371 
1.0370 

1.0370 
1.0369 
1.0369 
1.0369 
1.0368 

1.0368 
1.0368 
1.0367 
1.0367 
1.0366 

1.0366 
1.0366 
1.0365 
1.0365 
1.0364 

3.0364 
1.0364 
1.0363 
1.0363 
1.0363 

3.0362 
3.0362 
3.036 1 
3.0361 
3.0361 

3.0360 
0.0360 
0.0360 
0.0359 
0.0359 

0.0358 
0.0358 
0.0358 
0.0357 
0.0357 

0.0357 
0.0356 
0.0356 
0.0355 
0.0355 

0.0355 
0.0354 
0.0354 
0.0353 
0.0353 

0.0353 
0.0352 
0.0352 
0.0352 
0.035 1 

- 
+O 
-30 

___ 

___ 
3.0450 
3.0451 
3.0451 
3.0451 
3.0451 

0.0452 
0.0451 
0.0452 
0.0453 
0.0453 

0.0453 
0.0453 
0.0454 
0.0454 
0.0454 

0.0454 
0.0455 
0.0455 
0.0455 
0.0455 

0.0456 
0.0456 
0.0456 
0.0457 
0.0457 

0.0457 
0.0457 
0.0458 
0.0458 
O 0458 

0.0458 
0.0459 
0.0459 
0.0459 
0.0459 

0.0460 
0.0460 
0.0460 
0.0461 
0.0461 

0.0461 
0.0461 
0.0462 
0.0462 
0.0462 

0.0462 
0.0463 
0.0463 
0.0463 
0.0463 

0.0464 
0.0464 
0.0464 
0.0464 
0.0465 

- 

__ 
1.044 I 
1.0441 
1.0442 
1.0442 
1.0442 

1.0442 
1.0442 
1.0442 
3.0443 
3.0443 

1.0443 
1.0443 
1.0443 
1.0444 
3.0444 

3.0444 
1.0444 
1.0444 
3.0445 
3.0445 

0.04jS 
0.0445 
0.0445 
D.0446 
0.0446 

0.0446 
0.0446 
0.0446 
0.0446 
0.0447 

0.0447 
0.0447 
0.0447 
0.0447 
0.0448 

0.0448 
0.0448 
0.0448 
0.0448 
0.0449 

0.0449 
0.0449 
0.0449 
0.0449 
0.0449 

0.0450 
0.0450 
0.0450 
0.0450 
0.0450 

0.0451 
0.0451 
0.045 1 
0.0451 
0.0451 

- 

- 
1.0395 
1.0395 
1.0394 
1.0394 
1.0394 

1.0394 
1.0394 
1.0394 
1.0393 
1.0393 

1.0393 
3.0393 
1.0393 
1.0392 
3.0392 

3.0392 
3.0392 
3.0392 
0.0391 
0.0391 

0.039 1 
0.039 1 
0.0391 
0.0390 
0.0390 

0.0390 
0.0390 
0.0390 
0.0390 
0.0319 

0.0389 
0.0389 
0.0389 
0.0319 
0.0318 

0.0318 
0.0388 
0.0388 
0.0388 
0.0387 

0.0317 
0.0387 
0.0387 
0.0387 
0.0386 

0.0386 
0.0386 
0.0386 
0.0386 
0.0386 

0.0385 
0.0385 
0.0385 
0.0385 
0.0385 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

o. 150o0o0 
O. 1750000 
o. 2000000 
O. 2 2 50000 
o. 2 500000 

0.2750000 
0.3000000 
0.3250000 
0.3500000 
0.3750000 

0.4000000 
0.4250000 
O. 4 500000 
0.4750000 
0.5000000 

0.5250000 
0.5500000 
0.5750000 
0.6000000 
0.6250000 

0.6500000 
0.6750000 
0.7000000 
0.72 50000 
0.7500000 

o.775oooo 
0.8000000 
0.8150000 
0.85oooo0 
0.8750000 

0.9000000 
0 . 9 2 5 m o  
0.950000~ 
0.9750000 

1 .000000 

i .ozsooa 
i .oso0oa 
i .0750oa 
1.10000C 
1.125ooc 

1.15oooc 
1.1750OC 
1 .2oOOoc 
1.225ooc 
1.25oooc 

1.27500C 
1.3M)oOc 
1.32500C 
1.35000c 
1.37500c 

1.400000 

1 .45000C 
1.47500C 
1.50000c 

i .moos 

1.1190030 
1. 1318361 
1.1516707 
1.1785045 
1.1983382 

1.2111722 
1.23ôOO60 
1.2578397 
3.2776737 
1.1975075 

3.3 I73413 
3.337 I751 
0.3570090 
3.37684 27 
3.3966765 

0.4165105 
3.4363443 
DA56 1781 
0.47b0120 
0.4958458 

0.5156795 
0.5355135 
0.5553471 
0.5751810 
0 . ~ v 5 0 i ~ a  

0.61484811 
0.6346820 
0.6545164 
0.6743503 
0.6941841 

0.7 1 401 8C 
0.7338511 
0.753685! 
0.7735194 
0.793353; 

0.8 I 3 1 87í 
0.833021( 
O. 8 5 2 8 5 4 I 
0.8726884 
0.892522! 

0.91 2356: 
0.932190' 
0.952014 
0.9711571 
0.99 I6Plí 

1.01152: 
1.03135( 
1.051 19: 
1.07102; 
1.09086' 

1.11069: 
1.13052i 
I .  15036: 
1.1701 9i 
I .  19003i 

0.199 
0.224 
0.249 
0.274 
0.299 

0.324 
0.349 
0.374 
0.399 
0.424 

0.449 
0.474 
0.499 
0.524 
0.549 

0.574 
0.599 
0.624 
0.649 
0.674 

0.700 
0.725 
0.750 
0.775 
0.800 

0.825 
0.850 
0.875 
0.900 
0.925 

0.950 
0.975 
1 .wo 
1 .o25 
1 . O M  

1 .O75 
1 .loo 
1.125 
1.150 
1.175 

1.201 
1.226 
1.251 
1.276 
1.301 

1.326 
1.351 
1.376 
1.401 
1.426 

1 A51 
1 A76 
1 .501 
1.526 
1.551 - 

0.179 
0.105 
0.230 
0.254 
0.279 

0.304 
0.329 
0.354 
0.379 
0.404 

0.429 
0.454 
0.479 
0.504 
0.529 

0.554 
0.579 
0.604 
0.629 
0.654 

0.679 
0.704 
0.729 
0.754 
0.779 

0.804 
0.829 
0.854 
0.879 
0.904 

0.929 
0.954 
0.979 
1 .O04 
1 .O29 

1 .O54 
1 .O79 
1.104 
1.129 
1.154 

1.179 
1.101 
1.229 
1.754 
1.279 

1.304 
I .329 
1.354 
1.379 
1.404 

1.429 
1.454 
1.479 
1 ,504 
1.529 

0.135 
0.157 
0.181 
0.205 
0.230 

0.255 
0.180 
0.305 
0.330 
0.355 

0.380 
0.405 
0.430 
0.455 
0.480 

0.505 
0.530 
0.555 
0.580 
0.605 

0.630 
0.655 
0.680 
0.705 
0.730 

0.755 
0.780 
0.806 

~ 0.830 
0.855 

0.880 
0.905 
0.930 
0.955 
0.980 

1 .o05 
1 .O30 
I .o55 
1 .oto 
1.105 

1.130 
1.155 
1.180 
1.205 
1.230 

1.255 
1 2 8 0  
1.305 
1.330 
1.355 

1.380 
1 A05 
1.430 
1.455 
1.410 

1.0464 
1.0465 
1.0465 
1.0465 
1.0466 

1.0466 
1.0467 
1.0467 
1.0467 
1.0468 

1.0468 
3.0461 
1.0469 
1.0469 
1.0470 

1.0470 
1.0470 
3.0471 
3.0471 
3.0471 

3.0472 
0.0472 
0.0473 
D.0473 
0.0473 

0.0474 
0.0474 
0.0475 
0.0475 
0.0475 

0.0476 
0.047ó 
0.0476 
0.0477 
0.0477 

0.0478 
0.0478 
0.0478 
0.0479 
0.0479 

0.0479 
0.0480 
0.0480 
0.0481 
0.0481 

0.0481 
0.0482 
0.0482 
0.0483 
0.0483 

0.0483 
0.0484 
0.0484 
0.0484 
0.0485 

0.0402 
0.0401 
0.040 1 
0.0401 
0.0401 

0.0401 
0.0401 
0.0401 
0.0400 
0.0400 

0.0400 
0.0400 
0.0400 
0.0400 
0.0400 

0.0400 
0.0399 
0.0399 
0.0399 
0.0399 

0.0399 
0.0399 
0.0399 
0.0398 
0.0398 

0.0398 
0.0398 
0.0398 
0.0398 
0.0398 

0.0398 
0.0397 
0.0397 
0.0397 
0.0397 

0.0397 
0.0397 
0.0397 
0.0396 
0.0396 

0.0396 
0.0396 
0.0396 
0.0396 
0.0396 

0.0396 
0.0395 
0.0395 
0.0395 
0.0395 

0.0395 
.O ,0395 
0.0395 
0.0394 
0.03V4 

1.0316 
1.0315 
1.0385 
).O385 
1.0385 

1.0384 
3.0384 
3.0384 
3.0383 
3.0383 

3.0383 
0.0383 
0.0382 
D.0382 
0.0382 

0.0382 
0.0381 
0.0381 
0.0381 
0.038l 

0.0380 
0.0380 
0.03ôO 
0.0379 
0.0379 

0.0379 
0.0379 
0.0371 
0.0378 
0.0378 

0.0378 
0.0377 
0.0377 
0.0377 
0.0377 

0.0376 
0.0376 
0.0376 
0.0375 
0.0375 

0.0375 
0.0375 
0.0374 
0.0374 
0.0374 

0.0374 
0.0373 
0.0373 
0.0373 
0.0373 

0.037i 
0.037: 
0.037; 
0.037: 
0.0371 

1.175 
1.200 
1.225 
1.250 
1.275 

1.300 
1.325 
1.350 
1.375 
1.400 

1,425 
1.450 
1.475 
1.500 
1.525 

1.550 
3.575 
3.600 
3.625 
3.650 

3.675 
0.700 
0.725 
D.750 
3.775 

0.800 
0.825 
0.850 
0.875 
0.900 

0.925 
0.950 
0.975 
1.000 
1 .o25 

1.050 
1 .O75 
1.100 
1.125 
1.150 

1.175 
1 .zoo 
1.225 
1.250 
1.275 

1.300 
1.325 
1.350 
1.375 
1 A00 

1.425 
1.450 
1.475 
1.500 
I .525 

Lim 
ì. 1 I2 
ì. 176 
b.201 
1.226 

1.251 
1.276 
1.301 
1.326 
1.351 

1.376 
3.401 
3.426 
3.451 
3.476 

0.501 
0.526 
3.551 
D.576 
D.601 

0.626 
0.651 
0.676 
0.701 
0.726 

0.751 
0.776 
0.801 
0.826 
0.85 I 

0.876 
0.901 
0.926 
0.951 
0.976 

1.001 
1 .O26 
1.051 
I .O76 
1.101 

1.126 
1.151 
1.176 
1.201 
1.226 

1.251 
1.276 
1.301 
1.326 
1.351 

1.376 
1.401 
1.426 
1.451 
1 A76 - 

,109 
8.134 
. 1 59 
,184 
1.209 

1.234 
1.259 
1.284 
1.309 
1.334 

1.358 
1.383 
1.408 
1.433 
b.458 

1.483 
1.508 
1.533 
3.558 
1.583 

3.608 
0.633 
3.658 
3.683 
0.708 

0.733 
0.758 
0.783 
0.808 
0.833 

0.857 
0.882 
0.907 
0.932 
0.957 

0.982 
1.007 
1 .O32 
1 .O57 
1 .O82 

1.107 
1.132 
1.157 
1.182 
1.207 

1.232 
1.257 
1.282 
1.307 
1232 

1.356 
1.381 
1.406 
1.431 
1.456 - 

d. For R E F  maximum effective space width, and REF minimum effec 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 

a. Measurement with pins cannot be used to determine effective spa- 
width and tooth thicknos. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS
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T A B L E  62-37.5 D E G  PRESSURE ANGLE,  F I L L E T  ROOT SIDE F IT ,  48/96 SPLINE P ITCH 

Intoinal 
(.H Drawing Data) 

Lxiiernol 
(soe Drawing Data) 

Internal 
and 

External 

O 

Pitch 
Dia. 

2 

- 

N 

5 
u c .. 
P 

Min. EH. Circ. Space Width 
0.0348 

Noter c L d 

Max. CH. Circ. Tooth Thickness 
0.0348 

Noies c L d Majar 
Dia. 

5 

'Fe 
Form 
Dia. 

- 
17.2 

Nato o 

- 

Ore 
Minoi 
Dia. 
Min. 

"ri 
Major 
Dia. 
Max. 

'Fi 
Form 
Dio. 

Di 
Minor 
Dia. 

Max. Actual Circ. Space Width I Min. Actual Circ. Tooth Thicknos$ I 
for Tolcronce Class for Tolerance Class 

.- 

14.1 18.3 1 
_. 

__ 

4.4 5.1 6.2 

Noie e 

+30 
-0  

0.113 

Al51 
0.171 
0.192 

0.213 
0.234 
0.155 
0.275 
0.296 

0.317 
0.338 
0.359 
0.380 
0.400 

0.421 
0.442 
0.463 
0.484 
0.505 

0.525 
0.546 
0.567 
0,588 
0.609 

0.630 
0.650 
0.671 
0.692 
0.713 

0.734 
0.755 
0.775 
0.796 
0.817 

0.838 
0.859 
0.880 
0.900 
0.921 

0.942 
0.963 
0.984 
1 .o05 
1 .O25 

1 .O46 
1 .o47 
1 .O88 
1.109 
1.130 

1,150 
1.171 
1.192 
1.213 
1.234 

__ 

~ 

- 

a m  

- 

L b  Notei __ 

- 
0.0364 
0.0365 
0.0365 
0.0365 
0.0365 

0.0365 
0.0365 
0.0365 
0.0366 
0.0366 

0.0366 
0.0366 
0.0366 
0.0366 
0.0366 

0.0366 
0.0367 
0.0367 
0.0367 
0.0367 

0.0367 
0.0367 
0.0367 
0.0368 
0.0368 

0.0368 
0.0368 
0.0368 
0.0368 
0.0368 

0.0368 
0.0369 
0.0369 
0.0369 
0.0369 

0.0369 
0.0369 
0.0369 
0.0370 
0.0370 

0.0370 
0.0370 
0.0370 
0.0370 
0.0370 

0.0370 
0.0371 
0.0371 
0.037 1 
0.0371 

0.0371 
0.0371 
0.0371 
0.0372 
0.0372 - 

- 

-- 
0.166 
O. 187 
0.208 
0.229 
0.250 

0.271 
0.292 
0.313 
0.334 
0.354 

0.375 
0.396 
0.417 
0.438 
0.459 

0.480 
0.501 
0.521 
0.542 
0.563 

0.584 
0.605 
0.626 
0.647 
0.668 

0.689 
0.709 
0.730 
0.751 
0.772 

0.793 
0.814 
0.835 
0.856 
0.876 

0.897 
0.91 8 
0.939 
0.960 
0.981 

1.002 
1 .O23 
1 . o u  
1 .o64 
1 .O85 

1.106 
1.127 
1.116 
1.169 
1.190 

1.211 
1.231 
1.252 
1.273 
1.294 - 

~. 

o. 1 50 
0.171 
0.192 
0.213 
0.234 

0.254 
0.275 
0.296 
0.317 
0.338 

0.359 
0.379 
0.400 
0.421 
0.442 

0.463 
0.484 
0.504 
0.525 
0.546 

0.567 
0.588 
0.609 
0.629 
0.650 

0.671 
0.692 
0.713 
0.734 
0.754 

0.775 
0.796 
0.817 
0.838 
0.859 

0.879 
0.900 
0.921 
0.942 
0.963 

0.984 
1 .O04 
1.025 
1 .O46 
i ,067 

1 .O88 
1.109 
1.129 
1.150 
1.171 

1.192 
1.213 
1 .234 
1.254 
1 .I75 
- 

+O 
-30 

O. 146 
0.167 
0.188 
0.201 
0.229 

0.250 
0.271 
0.292 
0.312 
0.333 

0.354 
0.375 
0.396 
0.4 17 
0.437 

0.458 
0.479 
0.500 
0.521 
0.542 

0.562 
0.583 
0.604 
0.625 
0.646 

0.667 
0.687 
0.708 
0.729 
0.750 

0.771 
0.792 
0.811 
0.833 
0.854 

0.875 
0.896 
0.917 
0.937 
0.958 

0.979 
1 .o00 
1.021 
1 .O42 
1 .O62 

1 .O83 
1.104 
1.125 
1.146 
1.167 

1.187 
1 .zoa 
1.229 
1.250 
1.271 

- 

- 

Tolerance in 
Ten Thousandths - 

0.108 

0.146 
0.166 
0.187 

0.208 
0.229 
0.250 
0.271 
0.291 

0.3 12 
0.333 
0.354 
0.375 
0.396 

0.416 
0.437 
0.458 
0.479 
0.500 

0.521 
0.541 
0.562 
0.583 
0.604 

0.625 
0.646 
0.666 
0.687 
0.708 

0.729 
0.750 
0.771 
0.791 
0.812 

0.833 
0.854 
0.875 
0.696 
0.916 

0.937 
0.958 
0.979 
1 .wo 
1.021 

1 .O4 1 
1 .o62 
I .O83 
1.104 
1.125 

1.146 
1.166 
1.187 
1.208 
1.229 

aim 

- 

- 
0.0332 
0.033 1 
0.0331 
0.0331 
0.0331 

0.0331 
0.0331 
0.033 1 
0.0330 
0.0330 

0.0330 
0.0330 
0.0330 
0.0330 
0.0330 

0.0330 
0.0329 
0.0329 
0.0329 
0.0329 

0.0329 
0.0329 
0.0329 
0.0328 
0.0328 

0.0328 
0.0328 
0.0328 
0.0328 
0.0328 

0.0328 
0.0327 
0.0327 
0.0327 
0.0327 

0.0327 
0.0327 
0.0327 
0.0326 
0.0326 

0.0326 
0.0326 
0.0326 
0.0326 
0.0326 

0.0326 
0.0325 
0.0325 
0.0325 
0.0325 

0.0325 
0.0325 
0.0325 
0.0324 
0.0324 - 

- 
6 
7 
8 
9 

10 

1 1  
I2 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 - 

0.0394 
0.0395 
0.0395 
0.0395 
0.0396 

0.0396 
0.0397 
0.0397 
0.0397 
0.0398 

0.0398 
0.0398 
0.0399 
0.0399 
0.0400 

0.0400 
0.0400 
0.0401 
0.0401 
0.0401 

0.0402 
0.0402 
0.0403 
0.0403 
0.0403 

0.0404 
0.0404 
0.0405 
0.0405 
0.0405 

0.0406 
0.0406 
0.0406 
0.0407 
0.0407 

0.0408 
0.0408 
0.0408 
0.0409 
0.0409 

0.0409 
0.04 1 O 
0.0410 
0.04 1 1 
0.041 1 

0.04 1 1 
0.041 2 
0.041 2 
0.04 13 
0.04 13 

0.041 3 
0.041 4 
0.0414 
0.04 14 
0.04 15 - 

0.0380 
0.0381 
0.0381 
0.0381 
0.0381 

0.0382 
0.0382 
0.0382 
0.0383 
0.0383 

0.0383 
0.0383 
0.0384 
0.0384 
0.0384 

0.0384 
0.0385 
0.0385 
0.0385 
0.0385 

0.0386 
0.0386 
0.0386 
0.0387 
0.0387 

0.0387 
0.0387 
0.0388 
0.0388 
0.0388 

0.0388 
0.0389 
0.0389 
0.0389 
0.0389 

0.0390 
0.0390 
0.0390 
0.039 1 
0.039 1 

0.0391 
0.039 1 
0.0392 
0.0392 
0.0392 

0.0392 
0.0393 
0.0393 
0.0393 
0.0393 

0.0394 
0.0394 
0.0394 
0.0394 
0.0395 - 

0.0991691 
O. 1 156974 
0.1322255 
0.1487537 
O. 165281 9 

o. 18 181 O0 
0.191338Z 
0.2148665 
0.2313947 
0.2479229 

0.2644510 
0.2809793 
0.2975075 
0.3140357 
0.3305639 

0.3470921 
0.3636202 
0.3801 484 
0.3966765 
0.4132048 

0.4297330 
0.4462612 
0.4627894 
0.4793176 
0.4958458 

0.5123739 
0.5289021 
0.5454303 
0.56 19586 
0.5784867 

0.59501 50 
0.6115431 
0.6280714 
0.6445996 
0.66 I 1277 

0.6776559 
0.694 1 84 1 
0.71071 23 
0.7272405 
0.7437687 

0.7602969 
0.7768250 
0.7933532 
0.80988l4 
0.8264097 

O. 84 29379 
0.8594661 
0.1759913 
0.1925225 
0.9090507 

0.9255788 
0.942 1070 
0.9586352 
0.9751634 
0.99 169 16 

0.0371 
0.0371 
0.0372 
0.0372 
0.0372 

0.0372 
0.0372 
0.0372 
0.0373 
0.0373 

0.0373 
0.0373 
0.0373 
0.0374 
0.0374 

0.0374 
0.0374 
0.0374 
0.0375 
0.0375 

0.0375 
0.0375 
0.0375 
0.0376 
0.0376 

0.0376 
0.0376 
0.0376 
0.0376 
0.0377 

0.0377 
0.0377 
0.0377 
0.0377 
0.0378 

0.0378 
0.0378 
0.0378 
0.0378 
0.0379 

0.0379 
0.0379 
0.0379 
0.0379 
0.0379 

0.0360 
0.0380 
0.0380 
0.0380 
0.0380 

0.0381 
0.0381 
0.0381 
0.0381 
0.0381 - 

0.0325 
0.0325 
0.0324 
0.0324 
0.0324 

0.0324 
0.0324 
0.0324 
0.0323 
0.0323 

0.0323 
0.0323 
0.0323 
0.0322 
0.0322 

0.0322 
0.0322 
0.0322 
0.0321 
0.0321 

0.0321 
0.0321 
0.0321 
0.0320 
0.0320 

0.0320 
0.0320 
0.0310 
0.0320 
0.0319 

0.0319 
0.0319 
0.0319 
0.0319 
0.0318 

0.031 8 
0.0318 
0.03 1 8 
0.03 1 8 
0.0317 

0.0317 
0.0317 
0.0317 
0.0317 
0.0317 

0.0316 
0.03 16 
0.03 16 
0.0316 
0.03 16 

0.03 15 
0.03 15 
0.03 15 
0.03 1 5 
0.03 1 5 - 

0.03 16 
0.03 15 
0.03 I5 
0.0315 
0.03 I5 

0.0314 
0.031 4 
0.0314 
0.03 I3 
0.0313 

0.03 I3 
0.0313 
0.031 2 
0.03 I2 
0.03 I2 

0.031 2 
0.031 1 
0.031 1 
0.031 1 
0.031 I 

0.0310 
0.0310 
0.03 1 O 
0.0309 
0.0309 

0.0309 
0.0309 
0.0308 
0.0301 
0.0308 

0.0308 
0.0307 
0.0307 
0.0307 
0.0307 

0.0306 
0.0306 
0.0306 
0.0305 
0.0305 

0.0305 
0.0305 
0.0304 
0.0304 
0.0304 

0.0304 
0.0303 
0.0303 
0.0303 
0.0303 

0.0302 
0.0302 
0.0302 
0.0302 
0.0301 - 

0.0302 
0.0301 
0.0301 
0.0301 
0.0300 

0.0300 

0.0299 
0.0299 
0.0298 

0.0298 
0.0298 
0.0297 
0.0297 
0.0296 

0.0296 
0.0296 
0.0295 
0.0295 
0.0295 

0.0294 
0.0294 
0.0293 
0.0293 
0.0293 

0.0292 
0.0292 
0.0291 
0.0291 
0.029 1 

0.0290 
0.0290 
0.0290 

0.0289 

0.0288 
0.0288 
0.0288 
0.0287 
0.0287 

0.0287 
0.0286 
0.0286 
0.0285 
0.0265 

0.0285 
0.0284 
0.0284 
0.0283 
0.0283 

0.0283 
0.0282 
0.0282 
0.0282 
0.0281 

0.029? 

0.0219 

- 

0.090 
0.1 1 1  
0.131 
O. 152 
0.173 

0.194 
0.215 
0.235 
0.256 
0.277 

0.298 
0.318 
0.339 
0.360 
0.381 

0.402 
0.422 
0.443 
0.464 
0.485 

0.505 
0.526 
0.547 
0.568 
0.589 

0 . W  
0.630 
0.65 I 
0.672 
0.693 

0.713 
0.734 
0.755 
0.776 
0.796 

0.817 
0.838 
0.859 
6.880 
0.900 

0.91 1 
0.942 
0.963 
0.984 
1.004 

1 .O25 
1 .o46 
1 .o67 
1 .O87 
1.108 

1.129 
1.150 
1.171 
1.191 
1.212 

o. 1250000 
0.1 458332 
O. 1666667 
0.1 875000 
0.2083333 

0.229 1667 
O. 2500000 
0.2708333 
0.29 16667 
0.3 I25000 

0.3333333 
0.3541667 
0.3750000 
0.3958333 
0.4 166667 

0.4375000 
0.4583333 
0.479 1667 
o. 5000000 
0.5208333 

0.54 16667 
0.5625000 
0.5833333 
0.604 1667 
0.6250000 

0.6458333 
0.6666667 
0.6175000 
0.7063333 
0.729 1667 

0.7500000 
0.7708333 
0.79 16667 
0.8 125000 
0.8333333 

0.8541667 
O. 17 50000 
0.1958333 
0.9 166667 
0.9375000 

0.9583333 
0.979 1667 
1 .00oooo 
1 .O20833 
1 .O4 I667 

1 .O62500 
1.063333 
1.104167 
1.1 25OCO 
1.145833 

1.166667 
1.1 87500 
1.208333 
1 .229 167 
1.250000 

a. Measurement with pins cannot be used to determine o f fu t ive  rpsw 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 85-92. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. SeeTable 105. 

d. For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
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45 DEG PRESSURE ANGLE 

INTERNAL INVOLUTE SPLINE D A T A  

FILLET ROOT SIM FIT 

NUMBER OF TEETH X I  
SPLINE PITCH xx/ax 
PRESSURE ANGLE 4 50 
BASE DIAMETER x.xaxana REF 
PITCH DIAMETER x .axxx ia  REF 
MAJOR DIAMETER a x x a  M A X  
FORM DIAMETER n . x x i  
MINOR DIAMETER a.xxx/x.xxx 

CIRCULAR SPACE WIDTH 

MAX ACTUAL x.xxax 
MIN EFFECTIVE x.xaax 

The following information may be added as required: 
MAX MEASUREMENT &€TWEEN PINS 1.axx.x REF 
PIN DIAMETER a.aaxa 

TOOTH THICKNESS   CIRCULA RI 
I - A C T U A i  
r,,-EFFECTivE 

EXTERNAL INVOLUTE SPLINE DATA 

FILLET ROOT SIDE FIT 

NUMBER OF TEETH a x  
SPLINE PITCH x x / m  
PRESSURE ANGLE 4 50 
BASE DIAMETER n.xxaxax REF 
PITCH DIAMETER x.xxxaxx REF 
MAJOR DIAMETER x.xxx/x.xxa 
FORM DIAMETER X . X I X  

x.axx MIM MINOR DIAMETER 

CIRCULAR TOOTH THICKNESS 

MAX EFFECTIVE x.xxax 
MIN ACTUAL x .1111  

The following information may be added as required: 

MIM MUWREMPMT OVER PINS a.axxa REF 
PIN DIAMETER x.xxax 

SPACE WIDTH ICIRCULARI 
5 -ACTUAL 
s,-EFFECTiVE J CIRCULAR PITCH P 

y F O R M  CLEARANCE C, 
'$ \ INTERNAL 
\ 

FIG. 9-SPLINE TERMS, SYMBOLS AND DRAWING DATA 

Involute splines with 45 deg pressure angle are used 
where tile toothed member delivers torque only (does not 
slide under load) and where wall thicknesses arc great 
enough to resist bursting tendencies. The  45 des pressure 
angle spline is highly suitable for cold forming. 

EXTERNAL 

61 

45 DEG PRESSURE AXGLE, FILLET ROOT SIDE FIT 

Press fits are not tabulated because their design depends 
on the degree of tightness desired iind must ;illow for such 
factors as the shape of the blank, wall thickness, material, 
hardness, thermal expansion, etc. Close tolerance5 or selec- 
tive size grouping may be required to limit fit variation. 

See Tables 53-63. 

The  above drawing data is required for the spline 
specifications. T h e  standard system is shown; for alternate 
systems see Table 4 and paragraphs 11.4.1, 1 1.4.2 and 13. 

INTERNAL STRAIOHT SIDED OPTION-ALTERNATE DESIGN 

The following information may be added os requbred 

MAX MEASUREMENT BETWEEN PINS X XXXX REF 
PIN DIAMETER X XXXX 

X X  Xo INTERNAL 
FORM ANGLE' INTERNAL FORM ANGLE VARIATION +XXo - X X o  

ITable 66) (Table 6 5 )  
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STDOSAE B72-L-ENGL L77b E 7943725 05847b2 857 = 

Min. Eff. Circ. Spow Width 
- 0.1771 

Notes c d 

45 DEG PRESSURE ANGLE 
TABLE 53-45 DEG PRESSURE ANGLE,  F I L L E T  ROOT SIDE FIT, 10/20 SPLINE PITCH 

Mon. W. Circ. Tooth Thickmrs 
= 0.1771 

Natos c 4 d 

internal 
ond 

External 

Mar. Actual Circ. Spocm Width 

for Tohanee Cioss 

7 6 5 4 

=7 S 6  IS $4 

8.7 8.6 8.5 8.4 

Interno1 
(see Drawing &ta) 

Min. Actuo1 Circ. Tooth Thickness 

for Tolwance Clam 

4 5 6 7 
- 

t, 1, 1, 1 7  

11.4 11.5 11.6 11.7 

Externo1 
(w Omwing Dota) 

~ _ _  

Db 
B a n  
Dio. 

__ 
3.3 

.. 

~. - 

Dri 
Mojor 
Dia. 
Max. 

'Fi 
Form 
Dio. 

O0 
MO+ 
Dio. 

- 
14.1 

'Fe 
Farn, 
Dia. 

- 
17.3 

Note e 
~ 

're 
Minor 
Dio. 
Min. 

18.4 

Minor 
Dia. t 

4.5 5.1 6. 3 

Note f - Note e 
~ 

+ 50 
.O 

Nota - 4 b  - _. .- 

- 
0.755 
0.855 
0.955 
1 .O55 
1.156 

1.256 
1.356 
1.456 
1.556 
1.6M 

1.7% 
1.856 
1 .956 
2.0% 
2.156 

2.256 
2.356 
2.456 
2.556 
2.656 

2.756 
2.856 
2.957 
3.057 
3.157 

3.257 
3.357 
3.457 
3.557 
3.657 

3.757 
3.857 
3.957 
4.057 
4.157 

4.257 
4.357 
4.457 
4.557 
4.657 

4.757 
4.858 
4.958 
5.058 
5 158 

5.258 
5.358 
5.458 
5.558 
5.658 

5.758 
5.858 
5.958 
6.058 
6.158 - 

- 

- 
0.1744 
o. 1744 
o. 1744 
0.1744 
0.1743 

O. 1743 
O. 1743 
0.1742 
0.1742 
0.1742 

0.1742 
0.1741 
0.1741 
0.1741 
0.1741 

0.1740 
O. 1740 
0.1740 
0.1740 
o. 1739 

o. 1739 
o. I739 
o. I738 
0.1738 
O. 1738 

0.1738 
0.1737 
o. 1737 
0.1737 
0.1737 

O. 1736 
0.1736 
O. 1736 
O. 1735 
0.1735 

0.1735 
0.1735 
o. 1734 
o. 1734 
o. 1734 

o. 1734 
O. 1733 
0.1733 
0.1733 
0.1732 

0.1732 
0.1732 
0.1732 
0.1731 
0.1731 

0.1731 
0.1731 
0.1730 
0.1730 
3. I730 

- 

+o - 50 
Note f Tolerance in 

Ten Thousandths 
- 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
4 2  

0.600000C 
0.700000C 
0.800000c 
0.900000C 

I .oooooc 

I . 1 ooooc 
1.20000c 
I .30000C 
1.40000C 
1.50000C 

1.60000C 
1.70000C 
1 .8ooooc 
1.90000c 
2 .oooooc 
2. i ooooa 
2.20000a 
2.300ooa 
2.400ooa 
2.5ooooa 

2.6ooooa 
2.700000 
2.800000 
2.900000 
3.000000 

3.100000 
3.200000 
3.300000 
3.400000 
3.500000 

3.600000 
3 700000 
3.800000 
3.900000 
4.000000 

4.100000 

0.4242641 

D.5656854 
D.6363961 

0.494974e 

3.707106e 

a.aa52az 
3.7778174 

3.9192388 
3.9899495 

1.060660 

1.131371 
1.202082 
1.272792 
1.343503 
1.414214 

1.484924 
1.555635 
1.626344 
1.697056 
1.767767 

1.838470 
I ,909188 
1.979899 
2.050610 
2.121 320 

2.19203 1 
2.262742 
2.333452 
2.404 163 
2.474874 

2.345584 
2.616293 
2.687006 
2.7577 17 
2.828427 

2.899138 
2.919849 
3.040559 
3.1 11270 
3.181981 

3.252691 
3.323402 
3.3941 13 
3.464823 
3.535534 

3.606245 
3.676955 
3.747666 
3.81 8377 
3.889087 

3.959798 
4.030509 
4.101219 
4.171930 
4.24 264 1 

0.704 
0.804 
0.904 
1 .O04 
1.104 

1.204 
1.304 
1.404 
1.504 
1.604 

1.704 
1 .804 
1.904 
2.004 
2.104 

2.205 
2.305 
2.405 
2.503 
2.605 

2.706 
2.806 
2.906 
3.006 
3.106 

3.207 
3.307 
3.407 
3.507 
3.607 

3.708 
3.808 
3.908 
4.008 
4.108 

4.209 
4.309 
4.409 
4.509 
4.609 

4.710 
4.810 
4.910 
5.010 
5.1 10 

5.211 
5.311 
5.411 
5.511 
5.61 I 

5.712 
5.812 
5.912 
6.012 
6.112 

- 

0.540 
0.640 
0.740 
0.840 
0.940 

I .O40 
1.140 
1.240 
1.340 
1.440 

1.540 
1.640 
1.740 
1 .E40 
1.940 

2.040 
2.140 
2.240 
2.340 
2.440 

2.340 
2.640 
2.740 
2.840 
2.940 

3.04C 
3.140 
3.240 
3.340 
3.440 

3.540 
3.640 
3.740 
3.840 
3.940 

4.040 
4.140 
4.240 
4.340 
4.440 

4.540 
4.640 
4.740 
4.840 
4.940 

5.040 
5.140 
5.240 
5.340 
5.440 

5.540 
5.640 
5.740 
5.840 
5.940 

- 

O .  1824 

0.1825 
0.1826 
0.1826 

0.1817 
0.1827 
o. I828 
0.1829 
0.1829 

O. 1830 
O. 1830 

0.1831 

0.1e25 

o . ie3 i  

o . ie32  

O. 1832 
0.1833 
0.1833 
o. 1834 
o. 1834 

o. 1835 

O.  1836 
0.1837 

o. I e36 

o.ie37 

0.1 838 
0.1838 
0.1839 
o. 1839 
O. 1840 

O. I840 
0.1841 
O. 1842 
0.1842 
0.1843 

0.1  e43 
o. 1844 
0.1844 
o. 1845 
0.1845 

O. I846 
O. 1846 

0.1847 
o. 1848 

o. 1849 
0.1849 
O. 1850 
0.1850 
0.1851 

0.1851 

0.1852 
o. 1853 

o. i e47 

o.le52 

o. i e53 - 

o. i eo8 

o. i eo9 
O. 1809 

O. 1809 
0.1810 

0.1810 
0.181 1 
0.181 1 
0.181 1 
0.1812 

0.1812 
0.1812 

0.1813 
o . l e i 3  

o . l e i 4  

0.1814 
0.1814 
0.1815 
0.1815 
0.1815 

0.1816 
o . l e i 6  
o . l e i 7  
0.1117 
0.1817 

0.1818 
0.1818 
0.1818 
0.1819 
0.1819 

o. 1820 
o. 1 820 
o. 1820 
0.1821 
0.1821 

0.1121 
0.1822 
0.1822 
0.1 823 
0.1823 

0.l823 
0.1824 
o. lez4 
o. i 125 
o.lez5 

0.1825 
O. 1826 
0.1826 
0.1826 
D. 1827 

0.1827 
J. I e28 
3.ie28 
3. I e28 
3.  i e29 

- 

O. 1790 
0.1790 
0.1790 
O. 1790 
O I791 

0.1791 
0.1791 
0.1791 
0.1791 
O. 1792 

0.1792 
0.1792 
0.1792 
0.1792 
0.1793 

o. I793 
o. 1793 
o. 1793 
o. 1793 
o. 1794 

0.1794 
0.1794 
0.1794 
0.1794 
0.1795 

o. I795 
O. 1795 
o. I795 
o. 1795 
0.1795 

0.1796 
0.1796 
0.1796 
O. 1796 
0.1796 

o. 1797 
0.1797 
O. I797 
o. 1797 
0.1797 

0.1798 

3.1798 
3.1798 

3 . i m  

3.1791 

3. 1799 
3.1799 
3.1799 
3.1799 
3.1799 

1.1799 
1.1800 
1.1800 
1.1800 
). 1 roo 
7 

0.1752 
0.1752 
0.1752 
0.1752 
0.1751 

0.1751 
0.1751 
0.1751 
0.1751 
O. 1750 

O. I750 
0.1750 
O. 1750 
0.1750 
0.1749 

O. 1749 
o. 1749 
0.1749 
o. 1749 
0.1748 

0.1748 
4.1748 
o. 1748 
o. I748 
o. 1747 

0.1747 
0.1747 
o. 1747 
0.1747 
0.1747 

0.1746 
0.1746 
O. 1746 
O. 1746 
0.1746 

O. 1745 
0.1745 
0.1745 
0.1745 
0.1745 

0.1744 
0.1744 
0.1744 
0.1744 
0.1744 

o. 1743 
o. 1743 
0.1743 
0.1743 
O. 1743 

3.1743 
3.1742 
3.1742 
3.1742 
1.1742 

- 

0.1734 
0.1733 
0.1733 
o. 1733 
0.1732 

O. 1732 
0.1731 
0.1731 
0.1731 
0.1730 

0.1730 
O. 1730 
O. 1729 
0.1729 
O. 1728 

0.1728 
0.1728 
0.1727 
0.1727 
O. 1727 

O. 1726 
O. 1726 
0.1725 
0.1725 
0.1725 

0.1724 
0.1724 
0.1724 
0.1723 
0.1723 

0.1722 
0.1722 
3.1722 
3.1721 
3.1721 

3.1721 
5.1720 
3.1720 
3.1719 
3.1719 

1.1719 
1.1718 
> 1718 
1.1717 
1.1717 

b.1717 
1.1716 
1.1716 
).1716 
1.1715 

1.1715 
1.1714 
1.1714 
1.1714 
1.1713 

7 

0.1718 
0.1717 
0.1717 
0.1716 
0.1716 

0.1715 
0.1715 
0.1714 
0.1713 
0.1713 

0.1712 
0.1712 
0.1711 
0.1711 
0.1710 

0.1710 
O. 1709 
0.1709 
O. 1708 
O. 1708 

0.1707 
0.1706 
0.1706 
0.1705 
O. 1705 

O. 1704 
O. I704 
O. I703 
O. I703 
0.1702 

O. 1702 
0.1701 
0.1700 
0.1700 
O. 1699 

O. 1699 
D.lb9ô 
O. 1698 
O. I697 
D.1697 

3.1696 
3.1696 
3.1695 
3. I695 
3.1694 

b. 1693 
1.1693 
3.1692 
1.1692 
B.1691 

1.1691 
j. 1690 
I. 1690 
1.1619 
1.1619 - 

0.700 
0.800 
0.900 
1 .o00 
1 . 1 0 0  

I .zoo 
I 300 
1.400 
1 SOO 
1.600 

1.700 
1 .800 
1 .wo 
2.000 
2.100 

2.200 
2.300 
2.400 
2.500 
2.600 

2.700 
2.800 
2.900 
3.000 
3.100 

3.200 
3.300 
3.400 
3.500 
3.600 

3.700 
3.800 
3.900 
4.000 
4.100 

4.200 
4 300 
4.400 
4.500 
4.600 

4.700 
1.800 
1.900 
5.000 
5.100 

5.200 
5.300 
5.400 
5.500 
1.600 

5.700 
1.800 
5.900 
L O O 0  
LI00 

0.536 
0.636 
0.736 
0.836 
0.936 

1 .O36 
1.136 
1.236 
1.336 
1.436 

1.536 
1.636 
1.736 

1.936 

2.035 
2.135 
2.235 
2.335 
2.435 

2.534 
1.634 
1.734 
2.834 
2.934 

1.033 
1.133 
1.233 
1.333 
1.433 

1.532 
1.632 
1.732 
1.832 
ì.932 

1.031 
1.131 
1.231 
1.331 
1.430 

1.530 
1.630 
1.730 
1.830 
8.929 

8.029 
8.129 
,.229 
,329 
,421 

.528 
,628 
.728 

,917 

I .e36 

. w e  

0.485 
0.585 
0.685 
0.785 
0.884 

0.984 
1 .o84 
1.184 
1.204 
1.384 

1 .w 
1.584 
1.684 
1.784 
1.884 

1.984 
2.084 
2.184 
2.284 
2.m 

2.484 
2.584 
2.683 
2.783 
2.M3 

2 . 9 1  
3.083 
3.1å3 
3.20 
3.383 

3.483 
3.583 
3.683 

3.883 

3.983 
4.083 
1.183 
1.2113 
1.383 

1.483 
1.582 
1.682 
1.782 
1.882 

1.982 
1.082 
1.182 
1.282 
1.382 

1.482 
r.582 
1.682 
8.782 
.ea2 

3.783 

pagc) 

o. 1798 
o. 1798 
0.1798 
0.1798 
0.1799 

o. 1799 
0.1799 
0.1800 
0.1800 
O. I800 

o. I e00 
0.1801 
0.1101 
0.1801 
0.1801 

o. 1802 
o. 1802 
0.1802 
o. 1802 
O. I803 

O. 1803 

0.1 804 
O .  1804 
O. 1804 

O. 1804 
0.1805 
O. 1805 
O. 1805 
O. 1805 

O. 1806 
O.  I 806 

o. i eo3 

o. I eo6 
o. i eo7 
O .  1807 

O. 1807 
0.1007 
O. 1808 
o. 1808 
0.1808 

o. 1808 
O.  I809 

O .  1109 
O.  1 809 

0.1810 
0.1810 
0.1810 
0.1811 
0.1811 

o. I eo9 

o . l e i 1  
0.1811 
0.1812 
0.1812 
o.la12 

- 

4 . 2 0 0 0 0 0  
43 4.300000 

4.400000 44 
4 5  

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 

4.500000 

4.600000 
4.700000 
4.800000 
4.900000 
5.000000 

5.100000 
5.200000 
5.300000 
5.400000 
5.500000 

5.600000 
5.700000 
5.800000 
5.900000 
6.000000 

(continued on n 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For R E F  minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximurn effective space width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 

f. Form dia values for 6 thru 15 teeth corrected with 1996 reaffirmation. 
- 
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4 tV 

o. 100000 
6.200000 
6.300000 
6.400000 
6.500000 

6.600000 
6.700000 
6.800000 
6.900000 
7.000000 

7.100000 
7.200000 
7.300000 
7.400000 
7.500000 

7.600000 
7.700000 
7.800000 
7.900000 
a.oooooo 

8.100000 
8.200000 
8.300000 
8.400000 
8.500000 

8.600000 
8.700000 

8.900000 
9.000000 

9.100000 
9.200000 
9.300000 
9.400000 
9.500000 

9.600000 
9.700000 
9.800000 
9.900000 

8.8ooooo 

10.0oooo 

4.313351 
4.384062 
4.454773 
4.525484 
4.596194 

4.666905 
4.73761 6 
4.808326 
4.879037 
4.949748 

5.020458 
5.091 169 
5.161880 
5.232590 
5.303301 

5.374012 
5 . I 4  47 2 2 
5.515433 
5.586 1 4 4 
5.656854 

5.727565 
5.798276 
5.868986 
5.939697 
6.010408 

6.081 1 1  8 
b.151824 

6.293251 
6.363961 

6.43467ï 
6.505383 
6.576093 
6.646804 
6.717515 

6.78822: 
6.85893C 
6.92964? 
7.000357 

6 . m s 4 a  

7.07106a 
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Internal 
and 

External 

D 
Pitch 
Dia. 

Internal 
(sea Drawing Data) 

External 
(sa. Drawing Daia) 

- 

DO 

Maior 
Dia. 

__ 
14.1 
- 

- 
+o 

- 50 - 

6.200 
6.300 
6.400 
6.500 
6.600 

6.700 
6.800 
6.900 
7.000 
7.100 

7.200 
7.300 
7.400 
7.500 
7.600 

7.700 
7.800 
7.900 
8.000 
8.100 

8.200 
8.300 
8.400 
8.500 
8.600 

8.700 
8.800 
8.900 
9.000 
9.100 

9.200 
9.300 
9.400 
9.500 
9.600 

9.700 
9.800 
9.900 

10.000 
10.100 

- 

- 

DFe 
Form 
Dia. 

__ 
17 3 

Note e 
- 

~ 

Min. EH. Circ. Spare Width Mar. EH. Circ. Tooth Thickness 

Notcs c L d 
-- o 1771 = 0.1771 Dri 

Hajor 
Dia. 
Max. 

DF i 
Form 
Dia. 

Db 
B a c  
Dia. 

3.3 

Dre 
Minor 
Dia. 
Min. 

Minor 
Dia. 

__ 
6 3  

‘Joie e 

- 

Mar. Actual Circ. Space Width I Min. Actual Circ. Tooth Thickness 

for Tolarance Class for Tolerance Class 

.- 

8.7 8 .6  8.5 8.4 11.4 11.5 11.6 11.7 1 4 .5  
- 

5.1 
-- 

18 4 2 

Notcs o L b 

Tolerance in 
Ten Thousandths 

+ 50 
-0 

~ 

6.040 
6.140 
6.240 
6.340 
6.440 

6.540 
6.640 
6.740 
6.840 
6.940 

7.040 
7. I40 
7.240 
7.340 
7.440 

7.540 
7.640 
7.740 
7.840 
7.940 

8.040 
8.140 
8.240 
8.340 
8.440 

8.540 
8.640 
8.740 
8.840 
8.940 

9.040 
9.140 
9.240 
9.340 
9.440 

9.540 
9.640 
9.740 
9.840 
9.940 

I 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72  
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92  
93  
94 
95 

96 
97 
98 
99 

1 O0 

6.258 
6.358 
6.458 
6.558 
6.659 

6.759 
6.859 
6.959 
7.059 
7.159 

7.259 
7.359 
7.459 
7.559 
7.659 

7.759 
7.859 
7.959 
8.059 
8.159 

8.259 
8.359 
8.459 
8.560 
8.660 

8.760 
8.860 
8.960 
9.060 
9.160 

9.260 
9.360 
9.4450 
9.560 
9.660 

9.760 
9.860 
9.960 

10.060 
10.160 

- 

6.213 
6.313 
6.413 
6.513 
6.613 

6.714 
6.814 
6.914 
7.014 
7.114 

7.215 
7.315 
7.4 I 5  
7.515 
7.61 5 

7.716 
7.816 
7.916 
8.016 
8.1 li 

8.21 ’ 
8.317 
8.417 
8.517 
8.617 

8.718 
8.818 
8.918 
9.018 
9.118 

9.219 
9.319 
9.419 
9.519 
9.619 

9.720 
9.820 
9.920 

10.020 
10.120 

- 

0.1854 
o. I854 
0.1855 
0.1856 
0.1856 

O. 1857 
o. 1857 
0.1858 
O. 1858 
o. 1859 

o. 1859 
0.1860 
0.1860 
0.1861 
0.1861 

O.  1862 
O. 1863 
O .  1863 
O .  1864 
O .  1864 

O. 1865 
0.1865 
O. 1866 
O. 1866 
O. 1867 

0.1867 
0.1868 
O. 1869 
0.1869 
O.  1870 

O. 1870 
0.1871 
0.1871 
O. 1872 
0.1872 

0.1 873 
0.1873 
0.1874 
0.1874 
0.1875 

O.  1 829 
0.1 829 
O. I830 
O. I 830 
0.1831 

0.1831 
0.1831 
0.1832 
O. 1832 
0.1832 

0.1833 
0.1833 
0.1834 
0.1834 
0.1834 

0.1835 
0.1835 
0.1 835 
0.1836 
0.1836 

o. 1837 
o. 1837 
o. 1837 
o. 1838 
O. I836 

0.1839 
0.1839 
o. 1839 
0.1840 
0.1840 

0.1840 
0.1841 
0.1841 
0.1842 
0.1842 

0.1842 
0.1843 
0.1843 
0.1843 
0.1844 

0.1812 
0.1813 
0.1813 
0.1813 
0.1814 

0.1814 
0.1814 
0.1814 
0.1815 
0.1815 

0.1815 
0.1815 
0.1816 
0.1816 
0.1816 

0.1817 
0.1817 
0.1817 
0.1817 
0.1818 

0.1818 
0.1818 
0.1818 
0.1819 
0.1819 

0.1819 
0.1819 
0.1820 
o. 1820 
0.1820 

0.1821 
0.1821 
0.1821 
0.1821 
0.1822 

0.1 822 
o. 1822 
o. 1822 
0.1823 
O .  1823 

- 

o. 1800 
0.1801 
0.1801 
0.1801 
0.1801 

0.1801 
o. 1802 
o. 1802 
o. 1802 
0.1802 

o. 1802 
0.1803 
0.1803 
O. 1803 
O. 1803 

0.1803 
0.1804 
0.1804 
0.1804 
0.1804 

0.1804 
0.1804 
O. 1805 
0.1 805 
0.1 805 

0.1805 
O .  1805 
o. 1806 
o. 1 BO.! 
o. 1 BOC 

0.18OC 
o. 180C 
o. 1807 
0.1807 
O. 1 807 

O. 1 807 
o. 1807 
o. 1808 
o. i 8oe 
o. i eoe 

0.1742 
0.1741 
0.1741 
0.1741 
0.1741 

0.1741 
0.1740 
O. 1740 
0.1740 
O. 1740 

0.1740 
0.1739 
0.1739 
O. 1739 
0.1739 

0.1739 
0.1738 
O. 1738 
0.1738 
0.1738 

0.1738 
0.1738 
O. 1737 
O. 1737 
0.1737 

0.1737 
0.1737 
0.1736 
O. 1736 
O. 1736 

0.1736 
0.1736 
o. 1735 
O.  I735 
0.1735 

0.1735 
0.1735 
0.1734 
0.1734 
0.1734 

0.1730 
0.1729 
0.1729 
0.1729 
0.1728 

0.1728 
0.1728 
0.1728 
0.1727 
0.1727 

0.1727 
0.1727 
0.1726 
0.1726 
O .  1726 

0.1725 
0.1725 
0.1725 
O .  1725 
0.1724 

0.1724 
0.1724 
0.1724 
0.1723 
0.1723 

0.1723 
0.1723 
0.1722 
0.1722 
0.1722 

0.1721 
0.1721 
0.1721 
0.1721 
0.1720 

0.1720 
0.1720 
0.1720 
0.1719 
0.1719 

- 

0.1713 
0.1713 
0.1712 
0.1712 
0.171 1 

0.1711 
0.1711 
0.1710 
0.1710 
0.1710 

O. 1709 
0.1709 
O. 1708 
O. 1708 
O. 1708 

O. 1707 
O. 1707 
O. I707 
O. 1706 
O. 1706 

O. 1705 
O. I705 
0.1705 
0.1704 
O. 1704 

0.1703 
0.1703 
O .  1703 
0.1702 
0.1702 

0.1702 
0.1701 
0.1701 
0.1700 
O. I700 

O. 17Oû 
0.1699 
O. 1699 
o. 1699 
0.1698 

- 

5.982 
6.082 
6.182 
6.282 
6.381 

6.481 
6.581 
6.681 
6.781 
6.881 

6.981 
7.081 
7.181 
7.281 
7.381 

7.481 
7.581 
7.681 
7.781 
7.881 

7.981 
8 .O8 1 
8.181 
8.280 
8.380 

8.480 
8.580 
8.680 
8.780 
8.880 

8.980 
9.080 
9.180 
9.280 
9.380 

9.400 
9.580 
9.680 
9.780 
9.880 

6.027 
6.127 
6.227 
6.327 
6.427 

6.526 
6.626 
6.726 
6.826 
6.926 

7.025 
7.125 
7.225 
7.325 
7.425 

7.524 
7.624 
7.724 
7.624 
7.924 

8.023 
8. 123 
8.223 
8.323 
8.423 

8.511 
8.621 
8.722 
8.822 
8.921 

9.021 
9.121 
9.221 
9.321 
9.421 

9.520 
9.620 
9.720 
9.820 
9.920 

- 

0.1688 
O. 1688 
0.1687 
0.1686 
0.1686 

0.1685 
0.1685 
0.1684 
0.1684 
0.1683 

O. 1683 
O. 1682 
0.1682 
0.1681 
O. 1680 

O. I680 
o. 1679 
0.1679 
O. 1678 
O. 1678 

O. 1677 
O. 1677 
0.1676 
0.1676 
0.1675 

0.1675 
0.1674 
0.1673 
O. 1673 
0.1672 

0.1672 
0.1671 
0.1671 
0.1670 
O. I670 

0.1669 
O. I669 
O. 1668 
0.1668 
0.1667 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement wlth pins for actual space 
width and tooth thickness are in Tables 93-104. 

b .  For REF minimum actual space width. and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105 

d. For R E F  maximum effective space width, and REF minimum effec 
tive tooth thickness. see Table 64. 

e. Figures in bold type are modlfied values, see Section 25 
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a 
c 

Pitch 
Dia. 
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Ob 
UOH 
Dio. 

- .  

3.3 

Internal 
(see Drawing Doto) 

External 
(see Drawing Daia) ond 

Extew - 

Moior 
Dio. 
Mon. 

- 

DF i 
Form 
Dia. 

i s, tV 

Min. Eff. Circ. Space Width 

Notes c 6 d 

Moi. EH. Circ. Tooth Thickness 
O. 1476 O. 1476 

Notes c 6 d Moior 
Dio. 

Moi. Actual Cirt. Space Width Min. Actual Circ. Tooth Thickness 

DI 
Minor 
Dia. 

'Fe 
Form 
Dio. 

~- 

17.3 

Noie e 

Nole I 
-- 

__ 
0.446 
0.529 
0.612 
0.696 
0.779 

0.862 
0.948 
1.029 
1.112 
1.198 

1.279 
1.362 
1.446 
1.529 
1.812 

1.696 
1.779 
1.862 
1 .946 
2.029 

2.112 
2.195 
2.278 
2.361 
2.445 

2.528 
2.61 1 
2.694 
2.777 
2.860 

2.944 
3.027 
3.110 
3.193 
3.276 

3.359 
3.443 
3.526 
3.609 
3.692 

3.775 
3.858 
3.942 
1.025 
4.108 

1.191 
4.274 
1.357 
1.440 
4.524 

1.607 
1.690 
1.773 
1.656 
1.940 

"re 
Minor 
Dio. 
Min. 

18.4 
-~ 

far Tolcmncc Clors far Tolerance Class 

Notes a 6 b 

4.5 5.1 6.3 
__ 

14.1 

Nole f Note e 
. -  

- 
0.630 
0.714 
0.797 
0.880 
0.964 

1 .O47 
1.131 
1.214 
1.297 
1.381 

1.464 
1.548 
1.631 
1.714 
1.798 

1.881 
1.965 
2.048 
2.131 
2.215 

2.298 
2.381 
2.465 
2.548 
2.632 

2.715 
2.798 
2.882 
2.965 
3.049 

3.132 
3.215 
3.299 
3.382 
3.465 

3.549 
3.632 
3.716 
3.799 
3.882 

3.966 
4.049 
4.133 
4.216 
4.299 

4.383 
4.466 
4.550 
4.633 
4.716 

4.1~00 
4.883 
4.966 
5.050 
5.133 - 

~ 

__ 
o. 1439 
o. 1438 
0.1438 
0.1438 
0.1437 

0.1437 
O. 1436 
O. 1436 
O. 1436 
0.1435 

0.1435 
0.1435 
o. 1434 
o. I434 
0.1433 

0.1433 
o. 1433 
O. 1432 
0.1 432 
0.1432 

0.1431 
0.1431 
O. 1430 
0.1430 
0.1430 

0.1429 
0.1429 
0.1429 
0.1428 
O. 1428 

0.1427 
0.1427 
0.1427 
0.1426 
O. I426 

O. 1426 
0.1425 
0.1425 
0.1424 
0.1424 

0.1424 
0.1423 
0.1423 
0.1422 
0.1422 

O. 1422 
0.1421 
0.1421 
0.1421 
0.1420 

O. 1420 
0.1419 
0.1419 
0.1419 
0.1418 - 

+ 50 
.O 

0.450 
0.534 
0.617 
0.700 
0.784 

0.867 
0.950 
1 .O34 
1.117 
1.200 

I .284 
1.367 
1.450 
1.534 
1.617 

1.700 
1.784 
1.867 
1.950 
2.034 

2. I17 
2.200 
2.284 
2.367 
2.450 

2.534 
2.617 
2.700 
2.784 
2.867 

2.950 
3.034 
1.117 
3.200 
3.284 

3.367 
3.450 
3.534 
3.617 
3.700 

L784 
3.867 
5.950 
1.034 
1.117 

1.200 
1.284 
1.367 
1.450 
1.534 

1.617 
1.700 
1.784 
1.867 
1.950 

- 

- 

+O . 50 
0.583 
0.667 
0.750 
0.833 
0.917 

1 .o00 
1 .O83 
1.167 
1.250 
1.333 

1.417 
1.500 
I .583 
1.667 
1.750 

1 .a33 
1.917 
2.000 
2.083 
2.167 

2.250 
2.333 
2.417 
2.500 
2.583 

2.667 
2.750 
2.833 
2.917 
3.000 

3.083 
3.167 
3.250 
3.333 
3.417 

3.500 
3.583 
3.667 
3.750 
3.833 

3.917 
4.000 
4.083 
1.167 
4.250 

1.333 
1.417 
1.500 
1.583 
4.667 

1.750 
t.833 
1.917 
1.000 
1.083 

- 

Tolerante in 
Ten Thousandths 
- 
6 
7 
8 
9 
IO 

I l  
12 
13 
14 
I5 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
51 
59 
60 - 

- 
0.588 
0.671 
0.754 
0.838 
0.921 

1.004 
1.088 
1.171 
1.254 
1.338 

1.421 
1.504 

1.871 
1.754 

1.837 
1.92 1 
2.004 
2.088 
2.171 

2.255 
2.338 
2.422 
2.505 
2.589 

2.672 
2.756 
2.839 
2.923 
3.006 

3.090 
3.173 
3.257 
3.340 
3.424 

3.507 
3.591 
3.674 
3.758 
3.841 

3.925 
4.008 
4.092 
4.175 
4.259 

4.342 
4.426 
4.509 
4.593 
4.676 

4.760 
4.843 
4.927 
5.0 1 O 
5.094 

1.588 

~ 

O. 1503 
O. 1503 
O. 1503 
O. 1503 
O. 1504 

0.1 504 
0.1504 
0.1505 
O. 1505 
O. 1505 

O. 1505 
0.1506 
0.1506 
O. I506 
O. 1506 

O. 1507 
O. I507 
O. 1507 
O. 1 507 
O. 1508 

O. 1508 
o. 1508 
0.1509 
O. 1509 
O. 1509 

O. 1509 
0.1510 
0.1510 
0.1510 
0.1510 

0.151 1 
0.151 1 
0.151 1 
0.1512 
0.1512 

0.1512 
3.1512 
0.1513 
3.1513 
0.1513 

3.1513 
3.1514 
3.1514 
3.1514 
3.1514 

3.1515 
1.1515 
1.1515 
1.1516 
1.1516 

1.1516 
1.1516 
1.1517 
1.1517 
1.1517 

- 
0.1495 
0.1495 
0.1495 
0.1495 
0.1446 

O. 1496 
O. 1496 
O. 1496 
O. 1496 
o. 1497 
o. I497 
0.1497 
0.1497 
0.1497 
0.1498 

0.1498 
o. 1498 
0.1498 
O. 1498 
o. 1499 
0.1499 
O. 1499 
0.1499 
O. 1499 
0.1500 

O. I500 
O. 1 500 
O. 1500 
O. 1500 
O. 1 500 

0.1501 
0.1501 
0.1501 
0.1501 
0.1501 

0.1502 
0.1502 
O. 1502 
O. 1502 
0.1502 

O. 1503 
O. 1503 
D.1503 
0.1 503 
O. 1503 

D. 1504 
3.1504 
0.1504 
3.1504 
0.1504 

I. 1504 
9.1505 
3.1505 
1.1505 
3.1505 - 

- 
0.1457 
0.1457 
0.1457 
0.1457 
0.1456 

0.1456 
O. 1456 
O. 1456 
O. I456 
0.1455 

0.1455 
o. 1455 
0.1455 
o. 1455 
0.1454 

o. 1454 
o. 1454 
0.1454 
0.1454 
0.1453 

0.1453 
0.1453 
0.1453 
0.1453 
O. 1452 

0.1452 
0.1452 
0.1452 
0.1452 
0.1452 

0.1451 
0.1451 
0.1451 
0.1451 
0.1451 

O. 1450 
0.1450 
0.1450 
0.1450 
0.1450 

0.1449 
0.1449 
0.1449 
o. 1449 
0.1449 

o. 1448 
O. 1448 
0.1448 
o. 1448 
o. 1448 

0.1448 
o. 1447 
0.1447 
0.1447 
0.1447 - 

-- 
0.5000000 
0.5633333 
0.6666667 
0.7500000 
0.8333333 

0.9166667 
1.000000 
1.083333 
1.166667 
1.250000 

1.333333 
1.416667 
1.500000 
1.583333 
1.666667 

1.750000 
1 .833333 
1 .9 16667 
2.000000 
2.013333 

2. I66667 
2.250000 
2.333333 
2.4 16667 
2.500000 

2.583333 
2.666667 
2.750000 
2.833333 
2.916667 

3.000000 
3.083333 
3.166667 
3.250000 
3.333333 

3.4 14667 
3.500000 
3.583333 
3.666467 
3.750000 

3.833333 
3.9 16667 
4.000000 
4.083333 
4.166667 

4.250000 
4.333333 
4.4 16667 
4.500000 
4.583333 

4.646667 
4.750000 
4.833333 
4.9 16667 
5.000000 

).3535534 
1.41 24790 
1.4714045 
).5303301 
).SE92556 

).6411 81 2 
b.707 1068 
L7660324 
).8249579 
).a838835 

).9428091 
1 .o0 1735 
1 .O60660 
I .  1 IV586 
1.17851 1 

1.237437 
1.296362 
1.355288 
1.4 14214 
1.473 I39 

1.532065 
1.590990 
1.6499 16 
1.70884 1 
1.767767 

1 ,824693 
1.86561 1 
1 . P U 5 4 4  
2.003469 
2.062395 

2.121320 
2.180246 
2.239172 
2.298097 
2.357023 

2.415948 
2.474874 
2.533799 
2.592725 
2.651650 

2.71 0576 
2.769502 
2.828427 
2.887353 
2.946278 

3.005204 
3.064129 
3.123055 
3.181981 
3.2 40V06 

3.299832 
3.358757 
3.417683 
3.476608 
3.535534 

O. 1529 
O. I530 
O. I530 
0.1531 
0.1531 

0.1532 
0.1532 
o. 1533 
o. I534 
0.1 534 

o. 1535 
0.1535 
0.1536 
O. 1536 
o. 1537 
o. 1537 
0.1538 
o. 1538 
o. 1539 
0.1539 

0.1540 
0.1541 
0.1541 
0.1542 
0.1542 

0.1543 
0.1 543 
o. 1544 
o. 1544 
o. 1545 
0.1545 
0.1 546 
0.1 547 
0.1547 
o. 1548 
0.1548 
o. 1549 
o. 1549 
O. 1550 
0.1550 

0.1551 
0.1551 
3.1552 
3.1552 
3.1553 

3.1554 
I. 1554 
3.1555 
3.1555 
I. 1556 

1.1556 
3.1557 
3.1557 
3.1 558 
3.1558 

0.1513 
0.1514 
0.1514 
0.1514 
0.1515 

0.1515 
0.1516 
0.1516 
0.1516 
0.1517 

0..1 5 17 
0.1517 
0.1518 
0.1518 
0.1519 

0.1519 
0.1519 
0.1520 
O. 1520 
0.1520 

0.1521 
0.1521 
O. 1522 
0.1522 
O. 1522 

O. 1523 
0.1 523 
O. 1523 
O. 1524 
0.1 524 

0.1 525 
0.15i5 
0.1 525 
0.1 526 
0.1526 

O. 1526 
O. 1527 
0.1527 
0.1528 
0.1528 

0.1528 
O. 1529 
0.1 529 
O. 1530 
O. 1530 

O. 1530 
0.1531 
0.1531 
0.1531 
0.1532 

0.1 532 
0.1533 
0.1533 
0.1533 
0.1534 

0.1449 
0.1449 
0.1449 
0.1449 
0.1448 

0.1448 
0.1448 
0.1447 
0.1447 
0.1447 

0.1447 
0.1446 
0.1446 
O. 1446 
O. 1446 

0.1445 
0.1445 
0.1445 
0.1445 
0.1444 

0.1444 
0.1444 
0.1443 
o. 1443 
O. 1443 

0.1443 
0.1442 
0.1442 
0.1442 
O. I442 

0.1441 
0.1441 
0.1441 
O. 1440 
0.1440 

0.1440 
0.1440 
0.1439 
0.1439 
0.1439 

o. 1439 
o. I438 
0.1438 
o. 1438 
0.1437 

0.1437 
0.1437 
0.1437 
0.1436 
O. 1436 

0.1436 
0.1436 
0.1435 
0.1435 
0.1435 - 

O. I423 
0.1422 
0.1 422 
0.1421 
0.1421 

0.1420 
0.1420 
0.1419 
0.1418 
0.1418 

0.1417 
0.1417 
0.1416 
0.1416 
0.1415 

0.1415 
0.1414 
0.1414 
0.1413 
0.1412 

0.1412 
0.1411 
0.141 I 
0.1410 
0.1410 

O. 1409 
0.1409 
O. 1408 
O. 1408 
O. 1407 

O. 1407 
O. 1406 
O. 1405 
D. 1405 
O. 1404 

D. 1404 
3. 1403 
O. 1403 
D. 1402 
3.1402 

1.1401 
1.1401 
3.1400 
3.1400 
1. 1399 

I .  1398 
J. 1398 
3.1397 
1.1397 
). 1396 

). I396 
1.1395 
). 1395 
3.1394 
1. I394 - 

0.403 
0.486 
0.570 
0.653 
0.736 

0.819 
0.903 
0.986 
1.069 
1.153 

1.23.5 
1.319 
1.402 
1.486 
1 ,569 

1.652 
1.735 
1.819 
1.902 
1.985 

2.069 
2.152 
2.235 
1.318 
1.402 

1.485 
t.568 
1.652 
1.735 
U18 

1.901 
1.985 
1.068 
1.151 
1.235 

1.318 
1.401 
1.484 
1.568 
1.651 

1.734 
1.817 
1.901 
1.984 
1.067 

.rsi 

.234 

.317 

.400 

.a4 

,567 
.65û 
,734 
.ô17 
.900 
pogel (continued on n 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width. and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
f. form dia values for 6 thru 20 teeth corrected with 1996 reaffirmation. 
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s, 
Min. Eff.  Circ. Spate Width 

O 1476 
Notes c 1 d 

tV  

Max. Ef f .  Circ Tooth Thickness 

Noies c 1 d 
o. 1476 

S 

Mar Actual Circ Space Width 

for Tolerance Class 
____. 

7 6 5 4 

S I  1 7  'h % 

8 7  8 6  8 5  8 4  

t 

Min Actuol Circ Tooth Thicknrss 

for Tolerance Class 

4 5 6 7 

'4 t, +, ' 7  
- ~. - 

1 1 4  1 1 5  1 1 6  1 1 7  

45 DEG PRESSURE ANGLE 
TABLE 54-45 DEG PRESSURE ANGLE, FILLET ROOT SIDE FIT, 12/24 SPLINE PI r w  

65 

Interno1 
(see Drawing Data) 

External 
(sec Drowing Dota) 

Internal 
and 

External 

Pitch 
Dia. 

t 

- 

Do 
Major 
Dia 

Dri 
Major 
Dio. 
Moa. 

D F i  
Form 
Dia. 

- 
5.1 

Di 
Hinor 
Dio. 

- 
6.3 

Dre 
Minor 
Dia. 
Min. 

Db 
8ase 
Dia. 

Form ' 
Dia. 

14 1 
... -. 

17 3 

dote e 

- 
18 4 

- .- 3.3 

lote e 

+ 50 
.O 

__ 
+o 

. 50 
- 

5.167 
5.250 
5.333 
5.417 
5.500 

5.583 
5.667 
5.750 
5.833 
5.917 

6.000 
6.083 
6.167 
6.250 
6.333 

6.417 
6.500 
6.583 
6.667 
6.750 

6.833 
6.917 
7.000 
7.083 
7.167 

7.250 
7.333 
7.417 
7.500 
7.583 

7.667 
7.750 
7.833 
7.917 
s.ooa 

8.083 
8.167 
8.25C 
8.332 
8.411 

- 

Toleranca in 
Ten Thousandths - 

O. 1505 
O. I506 
O. 1506 
O. 1506 
O. 1506 

O. 1506 
0.1 507 
0.1507 
0.1507 
O. 1507 

O.  1507 
0.1508 
O.  1508 

0.15011 

0.1 508 
O. 1 509 
O. 1509 
O .  1509 
o. 1509 

O .  150s 
0.1 50s 
0.151C 
0.151C 
0.151C 

0.I51C 
0.151( 
0.1511 
0.1511 
0.1511 

0.1511 
0.1511 
0.151: 
0.151: 
0.151: 

0.151: 
0.151: 
0.151: 
0.151: 
0.151: 

o . i m  

- 

0.1447 
0.1446 
o. 1446 
0.1446 
0.1446 

0.1 446 
0.1 445 
0.1445 
0.1445 
0.1445 

o. 1445 
o. 1444 
0.1444 

0.1 444 

o. 1444 
0.1443 
o. 1443 
o. I443 
0.1443 

0.1443 
0.1443 
0.1442 
0.1442 
0.1442 

0.1442 
0.1442 
0.144) 
0.1441 
0.1441 

0.1441 
0.1441 
0.1440 
0.1440 

0.1444 

o.i4ra 

0.1440 
0.144a 
0.1439 
0.1439 
o. 1439 

__ 

0.1435 
0.1434 
0.1434 
0.1434 
o. 1433 

o. 1433 
0.1433 
0.1433 
0.1432 
0.1432 

O.  1432 
0.1432 
0.1431 
0.\431 
0.1431 

0.1430 
0.1430 
0.1430 
0.1430 
0.1429 

0.1429 
0.1429 
0.1429 
0.1428 
0.1428 

0.1428 
0.1421 
0.1427 
0.1427 
0.1427 

0.1426 
0.1426 
0.1426 
0.1426 
0.1423 

O. 1423 
O. 142! 
0.142! 
0.1424 
0.1424 

__ 

0.1418 
0.1418 
0.1417 
0.1417 
0.1416 

0.1416 
0.1416 
0.1415 
0.1415 
0.1415 

0.1414 
0.1414 
0.1413 
0.1413 
0.1413 

0.1412 
0.1412 
0.1412 
0.1411 
0.1411 

0.1410 
0.1410 
0.1410 
O. 1409 
O. 1409 

O. 1408 
0.1408 
O. 1408 
0.1407 
O. 1407 

O. I407 
O. 1406 
O. 1406 
0.1405 
0.1405 

0.1405 
0.1404 
O. 1404 
O. 1404 
0.1403 

- 

1.1393 
1.1393 
). 1392 
>.I391 
1.1391 

3.1390 
3.1390 
3.1389 
3.1389 
3.1388 

3.1388 
D.1387 
D. 1387 
0.1386 
o. 1385 

o. 1385 
o. I384 
o. I384 
o. I383 
o. 1383 

0.1382 
0.1382 
0.1381 
0.1381 
O. 1380 

0.1380 
0.1379 
0.1378 
0.1378 
O. 1377 

0.1377 
0.1376 
O. 1376 
0.1375 
0.1375 

0.1374 
0.1374 
0.1373 
0.1373 
0.1372 

- 

- 

61 
62 
63 
64  
65 

66 
67 
68 
69 
70 

71 
72  
73  
74 
75 

7 6  
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92  
93 
94 
95 

96 
97 
98 
99 

100 

- 

5.083333 
5. I66667 
5.250000 
5.333333 
5.416667 

5.500000 
5.583333 
5.666667 
5.75oooo 
5.833333 

5.91 6647 
6.000000 
6.083333 
6.166667 
6.25oooO 

6.333333 
6.416667 
6.500000 
6.583333 
6.666667 

6.750000 
6.833333 
6.9 16667 
7.000000 
7.083333 

7.166667 
7.250000 
7.333333 
7.4 16667 
7.50000(1 

7.583333 
7.666667 
7.75oooI 
7.833333 
7.9 16661 

8.00000( 
8.083332 
8.166661 
8.25000( 
8.331332 

3.594460 
3.653385 
3.712311 
3.771236 
3.830 162 

3.889017 
3.948013 
4.006939 
4.065864 
4.124790 

4.1 8371 3 
4.242641 
4.301566 
4.340491 
4.4 1941 a 
4.478343 
453726í 
4.596 1 94 
4.65512C 
4.714043 

4.772971 
4.83189t 
4.89082í 
4.949741 
5.008672 

5.06759i 
5.126524 
5.18545( 
5.24437! 
5.303301 

5.36222i 
5.421 15: 
5.4ûQO71 
5.53900: 
5.59792' 

5.656851 
5.71578( 
5.77470i 
5.83363 
5.89255; 

5.177 
5.261 
5.344 
5.428 
5.51 I 

5.595 
5.678 
5.762 
5.845 
5.929 

6.012 
6.096 
6.179 
6.263 
6.346 

6.430 
6.513 
6.597 
6.680 
6.764 

6.847 
6.931 
7.014 
7.098 
7.181 

7.265 
7.348 
7.432 
7.515 
7.599 

7.682 
7.766 
7.849 
7.933 
8.016 

8.100 
0.183 
8.267 
8.350 
8.434 

5.034 
5.117 
5.200 
5.284 
5.367 

5.450 
5.534 
5.617 
5.700 
5.784 

5. 867 
5.950 
6.034 
6.117 
6.200 

6.284 
6.367 
6.450 
6.534 
6.617 

6.700 
6.784 
6.867 
6.950 
7.034 

7.117 
7.200 
7.284 
7.367 
7.450 

7.534 
7.617 
7 .7w 
7.784 
7.867 

7.950 
8.034 
8.117 
8.2OC 
8.284 

o. 1559 
o. 1559 
0.1510 
O .  1561 
0.1561 

0.1562 
U.1562 
O. 1563 
0.1563 
0.1564 

0.1564 
O. 1565 
O. 1565 
0.1566 
0.1566 

O.  1567 
O. 1568 
O. 1568 
0.1569 
0.1 569 

0.1 570 
O. 1570 
0.1571 
0.1571 
0.1 572 

0.1 572 
0.1573 
0.1 574 
0.1574 
O. 1575 

o. 1575 
0.1576 
0.1576 
0.1577 
0.1577 

o. 1578 
0.1578 
O. 1579 
0.1579 
o. 1580 

D. 1534 
0.1 534 
0.1 535 
0.1 535 
0.1 536 

O. 1536 
O. 1536 
0.1537 
o. 1537 
o. 1537 

0.1538 
0.1538 
0.1539 
O. 1539 
0.1539 

0.1540 
0.1540 
0.1540 
0.1541 
0.1541 

0.1542 
0.1 542 
0.1542 
o. 1543 
0.1 543 

0.1 544 
0.1544 
0.1 544 
o. 1545 
0.1545 

o. 1545 
0.1 546 
O. 1546 
o. I547 
0.1547 

o. I547 
0.1548 
o. 1548 
o. 1548 
o. 154s 

0.1517 
0.1518 
0.1518 
0.1518 
0.1519 

0.1519 
0.1519 
0.1519 
O .  1520 
O .  1520 

O .  1520 
0.1520 
0.1521 
0.1521 
0.1521 

0.1522 
0.1522 
0.1522 
0.1522 
O.  1523 

O. 1523 
0.1523 
0.1523 
0.1524 
0.1524 

0.1524 
0.1524 
0.1525 
0.1525 
0.1525 

0.1526 
0.1 526 
0.1 526 
0.1526 
O. 1527 

O. 1527 
O. 1527 
0.1 527 
0.1528 
o. I528 

5.023 
5.106 
5. I89 
5.272 
5.355 

5.439 
5.522 
5.605 
5.688 
5.771 

5.854 
5.938 
6.02 1 
6.104 
6.187 

6.270 
6.353 
6.437 
6.520 
6.603 

6.686 
6.769 
6.852 
6.936 
7.019 

7.102 
7.185 
7.268 
7.351 
7.435 

7.518 
7.601 
7.684 
7.767 
7.850 

7.934 
8.017 
8.100 
8.183 
8.266 

- 

4.983 
5.067 
5.150 
5.233 
5.316 

5.400 
5.403 
5.566 
5.650 
5.733 

5.816 
5.899 
5.983 
6 .O66 
6.149 

6.233 
6.316 
6.399 
6.482 
6.566 

6.649 
6.732 
6.816 
6.899 
6.982 

7.065 
7.149 
7.232 
7.315 
7.398 

7.402 
7.565 
7.648 
7.732 
7.815 

7.898 
7.981 
8.065 
8.148 
8.231 

- 

5.217 
5.300 
5.383 
5.467 
5.550 

5.634 
5.717 
5.800 
5.884 
5.967 

6.051 
6.134 
6.217 
6.301 
6.384 

6.467 
6.551 
6.634 
6.718 
6.801 

6.884 
6.968 
7.051 
7.135 
7.218 

7.301 
7.385 
7.468 
7.551 
7.635 

7.718 
7.802 
7.885 
7 . w  
8.052 

8.135 
8.219 
8.202 
8.385 
8.469 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness, Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b .  For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table lQ5. 

d. For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
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l 
4 tV 

Min. Efí. Cire. Space Widih 
= O.Il07 

Nates c d 

S 

Mon. é«. Circ. Tooth Thidrmii 
i 0.1 IO7 

Noies e L d 

t 

for Tolerance CIOBI 

7 6 5 4 

s7 $6 s5 s4 

for Tolerance CIOU 

4 5 6 7 

'. t, t6 '7 

8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 

66 45 DEG PRESSURE ANGLE 
TABLE 55-45 DEG PRESSURE ANGLE,  FILLET ROOT SIDE FIT, 1W32 SPLINE PITCH 

I 

Internal 
(I.. Dmwing Doto) 

E x h m o l  
(sm Drawing Dato) 

Internal 
and 

Erternol 

Pitch 
Dia. Dio. 

c 
a 

- 

'Fe 
Form 
Dio. 

__ 
17.3 

Note e 

~ _ _  

__ 

Dri 
Major 
Dio. 
Mar. 

D F i  
Form 
Dio. 

Di 
Minor 
Dio. 

Dre 
Minor 
Dio. 
Min. 

DO 
w a r  
Dio. 

Mor. Aauol Cire. S p a a  Width I Min. Actual Cim. Tooth lhickmrr 

f2+- ._ 

Toleronre in 
Ten Thouiondths 

4.5 5.1 

Note i 

- 6.3 

Note e 

- 
- 
+ 50 

-0 

0.338 
0.400 
0.463 
0.525 
0.588 

0.650 
0.7 13 
0.775 
0.838 
0.900 

0.963 
1 .O25 
1 .GE8 
1.150 
1.213 

1.275 
1.338 
1 A00 
1.463 
1.525 

1.588 
1.650 
1.713 
1.775 
1 .838 

1 ,900 
1 .963 
2.025 
2.088 
2.150 

2.213 
2.275 
2.338 
2.400 
2.463 

2.525 
2.588 
2.650 
2.713 
2.775 

2.838 
2.900 
2.963 
5.025 
5.068 

1.150 
5.213 
5.275 
3.338 
5.400 

3.463 
3.525 
5.588 
5.650 
1.713 

- 

- 

14.1 16.4 

Noies o L b - 
__ 
0.1072 
0.1072 
0.1071 

0.1071 

0.1070 
O. 1070 
O. 1070 
0.1070 
O. 1 069 

O. 1 069 
O. 1 069 
O. 1 069 
0.1068 
0.1068 

0.1068 
o. 1 068 
O. 1067 
O. I067 
0.1067 

0.1066 
0.1066 
0.1066 
0.1066 
0.1065 

0.1065 
O. 1065 
0.1065 
0.1064 
0.1064 

0.1064 
0.1064 
0.1063 
0.1063 
0.1063 

0.1062 
0.1062 
0.1062 
0.1062 
0.1061 

0.1061 
0.1061 
0.1061 
0.1060 
0.1060 

0.1060 
0.1060 
0.1059 
0.1059 
0.1050 

0.1059 
O. IO58 
0.1056 
O. 1056 
D. 1057 

0.1071 

- 

- 
0.1 125 
0.1125 
0.1125 
0.1125 
0.1125 

0.1126 
0.1126 
0.1126 
0.1126 
0.1 126 

0.1126 
0.1126 
0.1126 
0.1127 
0.1127 

O.ll2T 
0.1127 
0.1127 
0.1127 
0.1127 

0.1128 
0.1128 
0.1128 
0.1128 
0.1128 

0.1 128 
0.1128 
0.1 I28 
0.1 129 
0.1 129 

0.1129 
0.1129 
0.1129 
0.1129 
0.1129 

0.1 130 
0.1130 
O.Il30 
0.1130 
0.1130 

0.1130 
0.1130 
0.1131 
0.1131 
0.1131 

O . I l 3 1  
0.1!31 
O . I l 3 1  
0.1151 
O . I l 3 1  

0.1132 
0.1 I32 
0.1 I32 
0.1132 
0.1132 

+o 
~ 50 

Note i 

- 
0.474 
0.536 
0.599 
0.661 
0.724 

0.786 
0.849 
0.912 
0.974 
1 .O37 

1 .o99 
1.162 
1.224 
1.287 
1.349 

1.412 
1.474 
1.537 
1.599 
1.662 

1.725 
I .787 
1.850 
1.912 
1.975 

2.037 
2.100 
2.162 
2.225 
2.287 

2.350 
2.412 
2.475 
2.538 
2.600 

2.663 
2.725 
2.788 
2.850 
2.913 

2.975 
3.038 
3.100 
3.163 
3.225 

3.288 
3.351 
3.413 
3.476 
3.538 

3.601 
3.663 
3.726 

3.851 
3.788 

7 

-- 
0.442 
0.504 
0.567 
0.629 
0.692 

0.754 
0.817 
0.079 
0.942 
1 .O04 

1 .O67 
1.129 
1.192 
1.254 
1.317 

1.379 
1.442 
1 S O 4  
1.567 
1.629 

1.692 
1.754 
1.817 
1.879 
1.942 

2.004 
2.067 
2.130 
2.192 
2.255 

2.317 
2.380 
2.443 
2.505 
2.568 

2.631 
2.693 
2.756 
2.818 
2.881 

2.944 
3.006 
3.069 
3.132 
3.194 

3.257 
3.319 
3.382 
3.445 
3.507 

3.570 
3.633 
3.695 
3.758 
3.820 
- 

- 
0.1132 
0.1132 
0.1133 
0.1 I33 
0.1 I33 

0.1 133 
0.1 133 
0.1133 
0.1 134 
0.1 I34 

0.1134 
0.1 134 
0.1 134 
0.1 135 
0.1 135 

0.1135 
0.1135 
0.1 135 
0.1136 
0.1136 

0.1136 
0.1 I36 
0.1136 
0.1137 
0.1137 

0.1137 
0.1 137 
0.1137 
0.1 137 
0.1 I38 

0.1 136 
0.1 138 
0.1138 
0.1138 
0.1 I39 

0.1 139 
0.1139 
0.1 I39 
0.1139 
0.1 140 

0.1140 
0.1 140 
0.1140 
0.1 140 
0.1 140 

0.1 141 
0.1141 
0.1141 
0.1141 
0.1141 

0.1142 
0.1142 
0.1142 
0.1142 
D.I  I42 - 

- 
6 
7 
8 
9 

10 

1 1  
12 
13 
14 
I5 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31  
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44  
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

O. 1057 
0.1056 
0.1056 
0.1056 
O. 1055 

0.1055 
0.1054 
0.1054 
0.1054 
0.1053 

0.1053 
0.1053 
0.1052 
O. IO52 
0.1051 

0.1051 
0.1051 
0.1050 
0.1050 
O. 1049 

O. 1049 
O. 1049 
O. 1048 
O. 1048 
O. 1048 

0.1047 
0.1047 
0.1046 
0.1046 
0.1046 

0.1045 
0.1045 
O. 1045 
O. 1044 
0.1044 

0.1043 
0.1043 
0.1043 
0.1042 
0.1042 

0.1042 
0.1041 
0.1041 
0.1040 
0.1040 

O. 1040 
0.1039 
O. I O39 
O. 1038 
0.1038 

0.1038 
0.1037 
0.1037 
0.1037 
0.1036 

0.437 
0.500 
0.562 
0.625 
0.687 

0.750 
0.812 
0.875 
0.937 
1 .O00 

1.062 
1.125 
1.187 
1.250 
1.312 

1.375 
1.437 
1.500 
1.562 
1.625 

1.687 
I .750 
1.812 
1.875 
1 .937 

2.000 
2.062 
2.125 
2.187 
2.250 

2.312 
2.375 
2.437 
2.500 
2.562 

2.625 
2.687 
2.750 
2.812 
2.875 

2.937 
3.000 
3.062 
3.125 
3.187 

3.250 
3.312 
3.375 
3.437 
3.500 

3.562 
3.625 
3.687 
3.750 
3.8 I2 

0.333 
0.398 
0.458 
0.521 
0.563 

0.646 
0.708 
0.771 
0.833 
0.896 

0.858 
1.021 
1 .O83 
1.146 
1 .zoe 
1.271 
1.333 
1.396 
1.458 
1.521 

1.503 
1 A46 
1.708 

I .e33 

I .E96 
I .958 
2.020 
2.083 
2.145 

2.208 
2.270 
2.332 
2.395 
2.457 

2.5 19 
2.582 
2.644 
2.707 
2.769 

2.831 
2.894 
2.956 
5.018 
5.081 

S.143 
1.206 
5.268 
8.330 
1.393 

L455 
1.517 
1.580 
1.642 
1.705 

1 .77 i 

0.301 
0.364 
0.426 
0.49 
0.551 

0.614 
0.676 
0.738 
0.801 
0.863 

0.926 
0.988 
1 .O51 
1.113 
1.176 

1.238 
1.301 
1.363 
1.426 
I .48 

1.550 
1.613 
1 A75 
1.738 
1.800 

1.863 
1.925 
1.988 
2.050 
2.113 

2.175 
2.238 
2.300 
2.362 
2.425 

2.487 
2.550 
2.612 
2.675 
2.737 

2.800 
2.862 
2.925 
2.987 
3.050 

3.112 
3.174 
3.237 
3.299 
3.362 

3.424 
3.467 
3.549 
3.612 
3.674 

0.3750000 
0.4375000 
0.5000000 
0.5625000 
O. 6 2 5OOOO 

0.6875000 
0.7500000 
0.8125000 
0.8750000 
0.9375000 

1.000000 
1.062500 
1.125000 
I .  187500 
I .250000 

1.312500 
1.375000 
1 A37500 
1.500000 
1.562500 

1.625000 
1.687500 
1.750000 
1 . B I  2500 
1.875000 

1.937500 
2.000000 
2.062500 
2.1 25000 
2. I 87500 

2.250000 
2.3 I 2500 
2.375000 
2.437500 
2.500000 

2.562500 
2.625000 
2.687500 
2.750000 
2.ß12500 

2.875000 
2.937500 
3.000000 
3.062500 
3.1 25000 

3.167500 
3.250000 
3.3 12500 
3.375000 
3.437500 

3.500000 
3.562500 
3.625000 
3.687 500 
3.75oooo 

1.265 1650 
1.3093592 
1.3535534 
1.3977476 
1.4419417 

1.4861359 
1.5303301 
1.5745243 
1.6187184 
1.66291 26 

1.7071066 
1.75 13009 
1.7954951 
1.8396893 
1.8838835 

1.9280777 
1.9722718 
1.016466 
1.060660 
I. I04854 

1.149049 
1.193243 
1.237437 
1.281631 
1.325825 

1.370019 
I ,41421 4 
1.458408 
1.502602 
1.546796 

1.590990 
1.635 184 
1 A79379 
1.723573 
1.767767 

1.811961 
1.856 155 
1.900350 
1.944544 
1.9811738 

2.032932 
2.0771 26 
2. I 2 1 320 
2. I6551 5 
2.209709 

2.253903 
2.298097 
1.342291 
2.386485 
2.430680 

2.474874 
2.519061 
2.563262 
2.607456 
2.651650 

0.1157 
0.1158 
0.1 I58 
0.1158 
0.1 159 

0.1159 
0.1 160 
0.1 160 
0.1 160 
0.1 161 

0.1161 
0.1161 
0.1162 
0.1 162 
0.1163 

0.1 163 
0.1163 
0.1164 
0.1 164 
0.1164 

0.1 I65 
0.1 I65 
0.1 I66 
0.1166 
0.1166 

0.1 167 
0.1167 
0.1168 
0.1 168 
0.1 168 

0.1 169 
0.1 169 
0.1 169 
0.1170 
0.1 170 

0.1 171 
0.1 171 

0.1 172 
0.1 172 

0.1172 
0.1173 
0.1 173 
0.1 174 
0.1 174 

0.1 174 
0.1 175 
0.1 175 
0.1176 
0.1176 

0.1 176 
0.1177 
0.1 in 
0.1177 
0.1178 

0.1 171 

- 

0.1142 
0.1142 
0.1143 
0.1143 
O.Il43 

0.1144 
O.Il44 
0.1144 
0.1 144 
0.1145 

0.1 145 
0.1145 
0.1145 
0.1146 
0.1146 

0.1 146 
0.1146 
0.1147 
0.1 147 
0.1147 

0.1148 
0.1148 
0.1148 
0.1148 
0.1149 

0.1149 
0.1149 
0.1149 
0.1150 
0.1150 

0.1150 
0.1150 
O.Il51 
0.1 151 
0.1 151 

0.1152 
0.1152 
0.1152 
0.1152 
0.1153 

0.1153 
0.1153 
O.Il53 
0.1154 
0.1154 

0.1154 
0.1154 
O.Il55 
0.1155 
0.1155 

0.1155 
0.1156 
0.1156 
0.1156 
0.1157 - 

0.1082 
o. 1 082 
0.1081 
0.1081 
0.1081 

0.1081 
0.1081 
0.1081 
0.1ow 
0.1060 

o.Io80 
o. 1 o80 
0.1080 
O. 1079 
0.1079 

0.1079 
0.1079 
0.1079 
0.1078 
0.1078 

O. 1078 
O. 1078 
0.1078 
0.1077 
0.1077 

0.1077 
0.1077 
O. 1077 
0.1077 
0.1076 

O. 1076 
O. 1076 
0.1076 
O. I076 
O. 1075 

0.1075 
0.1075 
O. I075 
O. I075 
O. I074 

O. 1074 
O. 1074 
O. 1074 
O. 1074 
0.1073 

D.1073 
D.1073 
0.1073 
D.1073 
3.1073 

3.1072 
3.1072 
3.1072 
D.1072 
I. 1072 

0.1089 
0.1089 
0.1089 
o. I 089 
0.1089 

0.1086 
0.1088 
0.1088 
0.1088 
0.1088 

0.1088 
0.1088 
0.1088 
0.1087 
0.1087 

0.1087 
0.1087 
O. 1087 
0.1087 
0.1087 

O. 1086 
0.10M 
0.1066 
o. 1086 
O. 1086 

o. 1 OM 
o. 1 o86 
0.1016 
0.1085 
0.1085 

0.1085 
0.1085 
0.1085 
0.1085 
O. 1085 

0.1084 
0.1084 
0.1084 
0.1084 
O.IO84 

0.1084 
0.1084 
0.1083 
0.1083 
0.1083 

0.1083 
0.1083 
O. 1083 
o. 1 ou 
O. 1083 

o. 1082 
o. 1082 
o. 1082 
o. 1082 
0.1062 - (continued on nei i  poge) 

d.  For R E F  maximum effective space width, and R E F  minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
f. Form dia values for 6 thru 28 teeth corrected with 1996 reaffirmation. 

a. Measurement with pins cannot be used to determine effoctiw spa- 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For R E F  minimum actual space width, and R E F  maximum actual 
tooth thickness. see Table 64. 

c. See Table 105. Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS
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N I  D 
PitCk 

f Dia. 
e c 

O 
- 

Db 
Bare 
Dio. 

7 

s7 

8.7 

1 
6 5 4 4 5 6 7 

SS s i  t, t, 16 11 

8.6 8.S 8.4 11.4 11.5 11.6 11.7 

45 DEG PRESSURE ANGLE 
TABLE 55-45 DEG PRESSURE ANGLE,  F I L L E T  ROOT SIDE F IT ,  16/32 SPLINE PITCH 

67 

Iniernol 
ond 

Exicrnal 

Internal 
(see Drawing Dato) 

External 
( w e  Drawing Dota) 

7-7 - 
O F ,  

Form 
Dio. 

DI 
Minor 
Dio. 

DO 

Major 
Dia. 

Dm 
Minor 
Dia. 
Min. 

DFe 
Form 
Dia. 

Moior 
Dia. 

Max.  

I 
1 -T-+- 5.1 6.3 

lote e 
~ 

14.1 17.3 

Note e __ 

18.4 

Notes a L b - 
+o . 50 

- 

- 

0.1178 
0.1179 
0.1179 
0.1179 
0.1180 

0.1 180 
0.1180 
0.1181 
0.1 181 
0.1182 

0.1 182 
0.1182 
0.1 183 
0.1 183 
0.1 183 

0.1 184 
0.1 184 
0.1 185 
0.1 185 
0.1 185 

0.1 186 
0.1 186 
0.1187 
0.1 187 
0.1187 

0.1 188 
0.1188 
C.1188 
0.1189 
0.1189 

0.1190 
0.1190 
0.1190 
0.1191 
0.1 I 9 1  

0.119) 
0.1192 
0.1191 
0.1 193 
0.1 193 

Toleronre in 
Ten Thourondihr 

+ 50 
-0 

~ 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
’ 92 

93 
94 
95 

96 
97 
98 
99 

1 O0 

3.8 \ 2500 
3.875000 
3.937500 
4 .oooooo 
4.062500 

4.125000 
4.187500 
4.250000 
4.3 1 2500 
4.375000 

4.437500 
4.500000 
4.562500 
4.625000 
4.687500 

4.750000 
4.81 2500 
4.875000 
4.937500 
5.000000 

5.062500 
5.125000 
5.187500 
5.250000 
5.3 1 2500 

5.375000 
5.437500 
5.500000 
5.562500 
5.625000 

5.687500 
5.750000 
5.812500 
5.875000 
5.937500 

6.000000 
6.062500 

6.187500 
6.250000 

6 .  i 25000 

2.695845 
2.740039 
2.784233 
2.828427 
1.872621 

2.916816 
2.961010 
3.005204 
3.049398 
3.093592 

3.1 37786 
3.1 81981 
3.2261 75 
3.270369 
3.314563 

3.358757 
3.402951 
3.447146 
3.491 340 
3.535534 

3.579728 
3.623922 
3.668117 
3.71 231 1 
3.756505 

3.800499 
3.844893 
3.889087 
3.933281 
3.977476 

4.02167C 
4.065864 
4.1 1005I 
4.15425i 
4.198447 

4.241641 
1.28683: 
4.331025 
4.375222 
4 .4  1941 I 

3.883 
3.946 
4.008 
4.071 
4.134 

4.196 
4.259 
4.321 
4.384 
4.447 

4.509 
4.572 
4.635 
4.697 
4.760 

4.822 
4.885 
4.948 
5.010 
5.073 

5.136 
5.198 
5.261 
5.323 
5.386 

5.449 
5.51 I 
5.574 
5.637 
5.699 

5.762 
5.824 
5.887 
5.950 
6.012 

6.075 
6.138 
6.200 
6.263 
6.325 

3.775 
3.838 
3.900 
3.963 
4.025 

4.088 
4.150 
4.213 
4.275 
4.338 

4.400 
4.463 
4.525 
4.588 
4.650 

4.713 
4.775 
4.838 
4.900 
4.963 

5.025 
5.088 
5.150 
5.213 
5.275 

5.338 
5.400 
5.463 
5.525 
5.588 

5.650 
5.713 
5.775 
5.838 
5.900 

5.963 
6.025 
6.088 
6.150 
6.213 

0.1157 
0.1157 
0.1157 
0.1158 
0.1158 

0.1158 
0.1158 
0.1159 
0.1159 
0.1159 

0.1159 
0.1 160 
0.1 160 
0.1 160 
0.1 161 

0.1 161 
0.1 161 
0.1161 
0.1 162 
0.1 162 

0.1 162 
0.1 162 
0.1 163 
0.1163 
0.1163 

0.1163 
0.1164 
0.1164 
0.1164 
0.1165 

0.1 165 
0.1 165 
0.1165 
0.1 166 
0.1 166 

0.1166 
0.1166 
0.1167 
0.1167 
0.1167 

0.1002 
o. 1082 
0.1081 
0.1081 
0.1081 

0.1081 
0.1081 
0.1081 
0.1081 
0.1081 

o. 1 O80 
o. 1 O80 
o. 1 O80 
o. 1 O80 
o. 1 O80 

o. I080 
0.1080 
O. 1079 
0.1079 
0.1079 

0.1079 
0.1079 
0.1079 
O. 1079 
O. 1078 

0.1078 
O. 1078 
O. 1078 
O. 1078 
0.1078 

0.1078 
0.1078 
O. 1077 
O. 1077 
O. 1077 

O. 1077 
O. 1077 
O. I077 
O. 1077 
0.1076 

0.1071 
0.1071 
0.1071 
0.1071 
0.1071 

0.1070 
O. 1070 
O. 1070 
O. 1070 
0.1070 

O. 1070 
O. 1069 
0.1469 
O. I069 
0.1069 

0.1069 
0.1068 
0.1068 
0.1068 
0.1068 

0.1068 
0.1067 
0.1067 
0.1067 
0.1067 

0.1067 
0.1066 
0.1066 
O. 1066 
O. I066 

0.1066 
O. 1066 
0.1065 
0.1065 
0.1065 

0.1065 
0.1065 
0.1064 
0.1064 
O. I064 

O. 1057 
O. 1057 
0.1057 
0.1056 
0.1056 

0.1056 
0.1056 
0.1055 
0.1055 
0.1055 

0.1055 
0.1054 
0.1054 

0.1053 

0.1053 
0.1053 
0.1053 
0.1052 
0.1052 

0.1051 
0.1052 
0.1051 
0.1051 
0.1051 

0.1051 
0.1050 
0.1050 
0.10M 
0.1049 

0.1049 
0.1049 
0.1049 
0.1048 
0.1041 

0.1041 
0.1041 
0.1047 
0.1047 
0.1047 

a i o 5 4  

O. 1036 
0.1035 
0.1035 
O. 1035 
0.1034 

0.1034 
0.1034 
O. 1033 
0.1033 
0.1032 

0.1032 
O. 1032 
0.1031 
0.1031 
0.1030 

O. 1030 
0.1030 
0.1029 
O. 1029 
O. 1029 

0.1028 
0.1028 
0.1027 
O. 1027 
O. 1027 

o. 1026 
0.1026 
0.1026 
0.1025 
o. 1025 

0.1024 
0.1024 
0.1024 
0.1023 
0.1023 

0.1023 
0.1022 
0.1022 
0.1021 
0.1021 

3.175 
3.937 
4.000 
4.062 
4.125 

4.187 
4.250 
4.312 
4.375 
4.437 

4.500 
4.562 
4.625 
4.687 
4.750 

4.812 
4.875 
4.937 
5.000 
5.062 

5.125 
5.187 
5.250 
5.312 
5.375 

5.437 
5.500 
5.562 
5.625 
5.687 

5.750 
5.812 
5.875 
5.937 
6.000 

6.062 
6.125 
6.187 
6.250 
6.312 

3.767 
3.829 
3.892 
3.954 
4.016 

4.079 
4.141 
4.204 
4.266 
4.328 

4.391 
4.453 
4.515 
4.578 
4.640 

4.703 
4.765 
4.827 
4.890 
4.951 

5.014 
5.077 
5.139 
5.202 
5.264 

5.326 
5.389 
5.451 
5.513 
5.576 

5.638 
5.701 
5.763 
5.825 
5.888 

5.950 
6.012 
6.075 
6.137 
6.200 

3.737 
3.799 
3.862 
3.924 
3.986 

4.049 
4.111 
4.174 
4.236 
4.299 

4.361 
4.424 
4.486 
4.549 
4.61 1 

4.674 
4.736 
4.798 
4.861 
4.923 

4.986 
5.048 
5.111 
5.173 
5.236 

5.298 
5.361 
5.423 
5.486 
5.548 

5.610 
5.673 
5.735 
5.798 
5.860 

5.923 
5.985 
6.048 
6.110 
6.173 

3.913 
3.976 
4.038 
4.101 
4.164 

4.226 
4.289 
4.351 
4.414 
4.476 

4.539 
4.601 
4.664 
4.726 
4.789 

4.851 
4.914 
4.977 
5.039 
5.102 

5.164 
5.227 
5.289 
5.352 
5.414 

5.477 
5.539 
5.602 
5.664 
5.727 

5.790 
5.852 
5.915 
5.977 
6.040 

6.102 
6.165 
6.227 
6.2W 
6.351 

- 

0.1144 
0.1144 
0.1144 
0.1144 
0.1 I44 

0.1 144 
0.1145 
0.1 145 
0.1145 
0.1 145 

0.1 145 
0.1 146 
0.1!46 
0.1146 
0.1146 

0.1146 
0.1147 
0.1147 
0.1147 
0.1147 

0.1147 
0.1148 
0.1 148 
0.1148 
0.1148 

0.1148 
0.1148 
0.1149 
0.1 149 
0.1149 

0.1 149 
0.1 149 
0.1 150 
0.1 150 
0.1 I50 

0.1 133 
0.1133 
0.1 I33 
0.1133 
0.1 I33 

0.1134 
0.1134 
0.1134 
0.1 134 
0.1134 

0.1134 
0.1134 
0.1135 
0.1135 
O 1135 

0.1135 
0.1 135 
0.1135 
0.1 135 
0.1 136 

0.1136 
0.1 I36 
0.1 136 
0.1 136 
0.1 136 

0.1 136 
0.1136 
0.1137 
0.1 137 
0.1 137 

0.1 137 
0.1 137 
0.1 137 
0.1137 
0.1 138 

L 
d. For R E F  maximum effective space width, and R E F  minimum effec- 

tive tooth thickness, see Table 64. 
e. Figures in bold type are modified values, see Section 25 

a Measurement with pins cannot be used to determine effective rpaœ 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For R E F  minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 
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68 45 D E G  PRESSI 
'ABLE 56-45 DEG PRESSURE ANGLE, FILLE 

RE ANGLE 
ROOT SIDE FIT, 20/4û SPLINE PITCH 

Intornal 
and 

External 

Pitch 

lntemal 
(u. Dmwing Doca) - 

"Fi 
Form 
Dia. 

- 
5.1 

- 

DO 
Maior 
Dio. 

4 
Min. Eft. Circ. Spa- Width 

= 0.0885 
Noies c L d 

tV 
Max. Eft. Circ. Tooih ThickCmss 

= 0.0185 
N a î n c a d  

"b 
80s. 
Dio. 

"i 
Minoi 
Dia. 

- 
6.3 

Note 

- 

"Fe 
FWm 
Dia. 

"re 
Minor 
Dia. 
Min. 

"ri 
Major 
Dia. 
Max. 

4.5 

f Dio. 

14.1 17.3 

Note 8 

- 
18.4 

'Note f 

__ 
0.354 
0.404 
0.454 
0.504 
0.554 

0.604 
0.654 
0.704 
0.754 
0.804 

0.654 
0.904 
0.954 
1 .O04 
1 .O54 

1.104 
1.154; 
1.204 
1.254 
1.304 

1.354 
1.404 
1.454 
1.504 
1.554 

1.604 
1.654 
1.704 
1.754 
1.804 

I .I54 
1.904 
1 ,954 
2.004 
2.054 

2.105 
2.155 
2.205 
2.255 
2.305 

2.355 
2.405 
2.455 
2.505 
2.555 

2.606 
2.656 
2.706 
2.756 
2.806 

2.856 
2.906 
2.956 
3.006 
3.056 - 

- 

___ 
0.0935 
0.0936 
0.0936 
0.0936 
0.0937 

0.0937 
0.0938 
0.0938 
0.0938 
0.0939 

0.0939 
0.0939 
0.0940 
0.0940 
0.0941 

0.0941 
0.0941 
0.0942 
0.0942 
0.0942 

0.0943 
0.0943 
0.0944 
0.0944 
0.0944 

0.0945 
0.0945 
0.0946 
0.0946 
0.0946 

0.0947 
0.0947 
D.0947 
D.0948 
3.0948 

3.0949 
1.0919 
3.0919 
1.0950 
3.0950 

3.0950 
3.0951 
1.095 1 
1.0952 
1.0952 

1.0952 
1.0953 
1.0953 
1.0954 
1.0954 

1.0954 
1.0955 
1.0955 
1.0955 
1.0956 - 

- 

__ 
0.0910 
0.0910 
0.091 1 
0.091 1 
0.09 1 1 

0.091 1 
0.091 1 
0.091 1 
0.09 12 
0.09 12 

0.0912 
0.091 2 
0.0912 
0.09 I3 
0.0913 

0.09 1 3 
0.0913 
0.0913 
0.091 4 
0.091 4 

0.09 14 
0.09 14 
0.0914 
0.09 15 
0.0915 

0.0915 
0.0915 
0.0915 
0.0915 
0.0916 

D.09 16 
0.0916 
D.0916 
0.09 16 
3.09 17 

3.0917 
3.0917 
3.0917 
3.0917 
3.0918 

1.0918 
3.0918 
1.091 8 
1.091 8 
1.091 8 

1.0919 
1.0919 
1.0919 
1.0919 
1.0919 

1.0920 
1.0910 
1.0920 
1.09,ZO 
1.0910 - 

___ 

- 
0.0903 
0.0903 
0.0903 
0.0903 
0.0903 

0.0904 
0.0904 
0.0904 
0.0904 
0.0904 

0.0904 
0.0904 
0.0904 
0.0905 
0.0405 

0.0905 
0.0905 
0.0905 
0.0905 
0.0905 

0.0906 
0.0906 
0.0906 
0.0906 
0.0906 

0.0906 
0.0906 
0.0906 
0.0907 
0.0907 

0.0907 
0.0907 
0.0907 
0.0907 
0.0907 

0.0908 
0.0908 
0.0908 
0.0908 
0.0908 

0.0908 
0.0908 
0.0909 
D.0909 
0.0909 

D.0909 
0.0909 
D.0909 
3.0909 
3.0909 

3.0910 
3.091 O 
3.0910 
3.0910 
9.0910 - 

Toleronc. in 
Ten Thousandths 

+ 50 
-0  

0.270 
0.320 
0.370 
0.420 
0.470 

0.520 
0.570 

0.670 
0.720 

0.770 
0.820 
0.870 
0.920 
0.970 

1.020 
1 .O70 
1.120 
1.170 
1.220 

1.270 
1.320 
1.370 
1 A20 
1.470 

1.510 
1.570 
1.620 
1.670 
1.720 

1.770 
1.820 
1.870 
1 .920 
1.970 

2.020 
2.070 
2. I20 
2.170 
2.220 

2.270 
2.320 
2.370 
2.420 
2.470 

2.520 
2.570 
2.620 
2.670 
2.720 

2.770 
2.820 
2.870 
2.920 
2.970 

~ 

0.610 

- 

+o 
~ 50 

Noie 1 

- 
0.286 
0.316 
0.366 
0.416 
0.466 

0.516 
0.566 
0.616 
0.666 
0.716 

0.766 
0.616 
0.866 
0.916 
0.WS 

1.016 
1 .O66 
1.116 
1.166 
1.216 

1.266 
1.316 
1.366 
1.416 
1.466 

1.516 
1.566 
1.616 
1.666 
1.716 

1.766 
1.816 
1 .u 
1.916 
1.966 

2.015 
2.065 
2.115 
2.165 
2.215 

2.265 
2.3 15 
1.365 
1.415 
2.464 

?.SI4 
1.564 
1.614 
1.664 
1.714 

1.764 
1.814 
1.064 
!.914 
!.963 

__- 
0.380 
0.430 
0.480 
0.530 
0.580 

0.630 
0.680 
0.730 
0.780 
0.830 

0.880 
0.930 
0.980 
1 .O31 
1 .O81 

1.131 
1.181 
1.231 
1.28I 
1.331 

1.381 
1.431 
1 .at 
1.531 
1.581 

1.631 
1 :681 
1.731 
1.781 
1.831 

1.881 
1.931 
1.981 
2.031 
2.081 

2.131 
2.181 
2.231 
2.281 
2.332 

2.382 
2.432 
2 .a2  
2.532 
2.5a2 

2.632 
2.682 
2.732 
2.782 
2.832 

2.882 
2.932 
2.982 
3.032 
3.082 - 

- 
6 
7 
8 
9 

10 

I I  
12 
13 
14 
15 

16 
17 
18 
I?  
20 

2 1  
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

Li 

-_ 
0.3000000 
0.3500000 
0.4000000 
0.4500000 
0.5000000 

0.5500000 
0.6000000 
0.6500000 
0.7000000 
0.7500000 

o. 8000000 
0.8500000 
0.9000000 
0.9500000 

1 .o00000 

1 .O50000 
I. 100000 
1.15OOOO 
1.200000 
I .250000 

1.300000 
1.350000 
1.400000 
1.450000 
1 .500000 

1.550000 
1 .600000 
1.650000 
1.700000 
1.750000 

1.800000 
1 .850000 
1.900000 
1.950000 
2.000000 

2.050000 
2.10oooo 
2.1 50000 
2.200000 
2.250000 

2.300000 
2.350000 
2.400000 
1.450000 
2.500000 

2.550000 
2.600WO 
2.650000 
2.700030 
2.750000 

2.800000 
2.850000 
2.900000 
2.950000 
3.000000 

- 
0.0867 
0.0867 
0.0867 
0.0867 
0.0867 

0.0866 
0.0866 
0.0866 
0.0866 
0.0866 

0.0866 
0.0866 
0.0866 
0.0865 
0.0865 

0.0865 
0.0865 
0.0865 
0.0865 
0.0865 

0.0864 
0.0864 
0.0864 
0.0864 
0.0864 

0.0864 
0.0864 
0.0864 
0.0863 
0.0863 

0.0863 
0.0863 
0.0863 
0.0863 
0.0863 

0.0862 
0.0862 
0.0862 
0.0862 
0.0862 

0.0862 
0.0862 
0.0861 
0.0861 
0.0861 

0.0861 
0.0861 
0.0861 
0.0861 
0.0861 

0.0860 
0.0860 
0.0860 
0.0860 
D.0860 - 

- 
0.0860 
0.0860 
0.0859 
0.0859 
0.0859 

0.0859 
0.0859 
0.0859 
0.0858 
0.0858 

0.0858 
0.0858 
0.0858 
0.0857 
0.0857 

0.0857 
0.0857 
0.0857 
O.Oô56 
0.0856 

0.0856 
0.0856 
0.0856 
0.0855 
0.0855 

0.0855 
0.0855 
0.0855 
0.0855 
0.0854 

0.0854 
0.0854 
0.0154 
0.0854 
0.0853 

0.0853 
0.0853 
0.0853 
0.0853 
0.0852 

0.0852 
0.0852 
0.0852 
0.0152 
0.0851 

0.0851 
0.0851 
0.0151 
0.0851 
0.085 1 

0.0850 

0.0850 
0.0850 
0.0850 

o.oam 

- 

- 
0.0850 
0.0850 
0.0849 
0.0849 
0.0849 

0.0848 
0.0848 
0.0848 
0.0848 
0.0847 

0.0847 
0.0847 
0.0847 
0.0846 
0.0846 

0.0846 
0.0846 
0.0845 
0.0845 
0.0845 

0.0844 
0.0844 
0.0844 
0.0844 
0.0843 

0.0843 
0.0143 
O.Oô43 
0.0842 
0.0842 

0.0842 
0.0842 
0.0841 
0.0841 
0.0841 

0.0840 
0.0140 
0.0140 
0.0840 
D.0839 

D.0839 
D.0839 

D.0838 
D.0838 

3.0838 
3.0838 
3.0837 
1.0837 
1.0837 

1.0837 
].ou6 
1.0836 
1.0836 
1.0835 

0.0839 

- 

0.350 
0.400 
0.450 
0.500 
0.550 

0.600 
0.650 
0.700 
0.750 
0.800 

0.850 
0.900 
0.950 
1 .o00 
1.050 

1.100 
1.150 
1.200 
1.250 
1.300 

1.350 
1.400 
1.450 
1 .soo 
1.550 

1 .600 
1.650 
1.700 
1.750 
1 .800 

I . I50 
I .?o0 
1.950 
2.000 
2.050 

2.100 
2.150 
2.200 
2.250 
2.300 

2.350 
2.400 
2.450 
2.500 
2.550 

2.600 
2.650 
2.700 
2.750 
2 . W  

2.850 

2.950 
2.900 

3.000 
3.050 

0.2121320 
0.2474874 
0.2828427 
0.3181981 
0.3535534 

0.3889087 
0.4242641 
0.4596 194 
0.4949748 
0.5303301 

0.5656854 
0.601 0408 
0.6363961 
0.671751 5 
0.707 1068 

0.7424621 
0.7778174 
0.81 31728 
0.8485282 
0.8838835 

D.9192388 
0.9545942 
3.9899495 
1.025305 
1 ,660660 

1.046016 
1.13 137 1 
1.166726 
1.202082 
1.237437 

1.272792 
I .308148 
1.343503 
1.378858 
1.414214 

1.449569 
1.484924 
1.520280 
1.555635 
1.590990 

1.626346 
1.661701 
1.697056 
1.7324 12 
1.767767 

1.803121 
1.838478 
1.873833 
1 .?O9 I 88 
1.944544 

1.979899 
2.015254 
1.050610 
2.085965 
2.121320 

0.0920 
0.0920 
0.0921 
0.0921 
0.0921 

0.0922 
0.0922 
0.0922 
0.0922 
0.0923 

0.0923 
0.0923 
0.0923 
0.0924 
0.0924 

0.0924 
0.0924 
0.0925 
0.0925 
0.0925 

0.0926 
0.0926 
0.0926 
0.0926 
0.0927 

0.0927 
0.0927 
0.0927 
0.0928 
0.0928 

0.0928 
0.0928 
0.0929 
0.0929 
0.0929 

0.0930 
0.0930 
0.0930 
0.0930 
0.0931 

0.0931 
0.093 1 
0.0931 
0.0932 
0.0932 

0.0932 
0.0932 
0.0933 
0.0933 
0.0933 

0.0933 
0.0934 
0.0934 
0.0934 
0.0935 - 

0.0835 
0.0834 
0.0834 
0.0834 
0.0833 

0.0833 
0.0832 
0.0832 
0.0832 
0.0831 

0.083 1 
0.083 1 
0.0830 
0.0830 
0.0829 

0.0829 
0.0829 
0.0828 
0.0828 
0.0828 

0.0827 
0.0827 
0.0826 
0.0826 
0.0826 

0.0825 
0.0825 
0.0824 
0.0824 
0.0824 

0.0823 
0.0823 
0.0823 
0.0822 
0.0822 

0.0821 
0.0811 
0.0821 
0.0810 
0.0820 

0.0820 
0.0819 
0.0819 
0.0818 
0.081 8 

0.08l8 
0.0817 
D.0817 
D.0816 
D.0816 

D.0816 
D.0115 
3.0115 
1.0115 
3.08 1 4 - 

O.?& 
0.290 
0.W 
0.m 
0.440 

0.490 
0.540 
0.590 
0.610 
0.690 

0 . 7 4  
0.790 
0.840 
0369 
0.939 

0.989 
1 .o39 
1 .ow 
1.139 
1.189 

1.239 
1.289 
1.339 
1.389 
1.439 

1 .m 
1.539 
1 .sa? 
1.639 
1 .m 
1.739 
1.789 
1 .a39 
1.189 
1.939 

1.989 
2.û39 
2.009 
2.139 
2.188 

2.238 
2.2w 
2.33 
2.388 
2.- 

2.m 
?.SUL 
2.588 
2.438 
2.608 

2.738 
2.788 
2.838 
1.m 

(continued on n 

a Measurement with pins cannor be used to determine effective space 
width a d  tooth thick-. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width. and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width, and REF minimum effec- 

e. Figures in bold type are modified values. see Section 25. 
f. Form dia values for 6 thru 30 teeth corrected with 1996 reaíiirmation. 

tive tooth thickness, see Table 64. 
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N 

c 
t 

D 
Pitch 
Dio. S 

Mor. Actual Circ. Space Width 

for Toltronce Class 

7 6 5 4 
_._ 

s7 S6 s5 SI 

8.7 8.6 8.5 8.4 

t 

Min. Actuol Circ. Tooth Thickncrr 

for Tolerante Clorr 

4 5 6 7 

t 4  1.5 t, t 7  
_- 

11.4 11.5 11.6 11.7 

45 DEG PRESSURE ANGLE 
T A B L E  56-45 D E G  PRESSURE A N G L E ,  F I L L E T  ROOT SIDE F IT ,  20/40 SPLINE P ITCH 

69 

Internal 
and 

External 

Interno1 
(see ûrawing Dota) 

External 
(soe Drowing Dato) 

__ 

Dri 
Major 
Dia. 

Max. 

- 
4.5 

~ 

"i 
Minor 
Dio. 

s, 
Min. Eff Circ. Space Width 

- O0885 
Noter c 4 d 

t V  

Max.  EH. Cim. Tooth Thicknerr 
: O0885 

Notes c & d 
DO 

Major 
Dio. 

"Fe 
Form 
Dia. 

DFi  
Form 
Dio. 

~ 

5.1 

"re 
Minor 
Dio. 
Min. 

Db 
lore 
Dio. 

3.3 6.3 14 1 
. 

17 3 

Note e _ _ _ _  

18 4 
~ ~ _ _  

lote e 
~ 

~ 

0.0921 
0.0921 
0.0921 
0.0921 
0.0921 

0.0922 
0.0922 
0.0922 
0.0922 
0.0922 

0.0922 
0.0923 
0.0923 
0.0923 
0.0923 

0.0923 
0.0924 
0.0924 
0.0924 
0.0924 

0.0924 
0.0925 
0.0925 
0.0925 
0.0925 

0.0925 
0.0926 
0.0926 
0.0926 
0.0926 

0.0926 
0.0926 
0.0927 
0.0927 
0.0927 

0.0927 
0.0927 
0.0928 
0.0928 
0.0928 

- 

__ 

__ 

0.0910 
0.0910 
0.091 1 
0.091 1 
0.091 1 

0.091 1 
0.091 1 
0.091 1 
0.091 I 
0.091 1 

0.0912 
0.0912 
0.0912 
0.0912 
0.0912 

0.0912 
0.0912 
0.0913 
0.0913 
0.0913 

0.091 3 
0.09 13 
0.091 3 
0.69 13 
0.091 4 

0.0914 
0.0914 
0.0914 
0.0914 
0.0914 

0.09 14 
0.0914 
0.0915 
0.0915 
0.0915 

0.091 5 
0.0915 
0.091 5 
0.091 5 
0.0914 

+ 50 
-0  

+O 
- 50 - 

3.100 
3.150 
3.200 
3.250 
3.300 

3.350 
3.400 
3.450 
3.500 
3.550 

3.600 
3.650 
3.700 
3.750 
3.800 

3.850 
3.900 
3.950 
4.000 
4.050 

4.100 
4.150 
4.200 
4.250 
4.300 

4.350 
4.400 
4.450 
4.500 
4.550 

4.600 
4.650 
4.700 
4.750 
4.800 

4.850 
4.900 
4.950 
5.000 
5.050 

loleronco in 
Ten fhourandthr - 

0.0956 
0.0957 
0.0957 
0.0957 
0.0958 

0.0958 
0.0958 
0.0959 
0.0959 
0.0960 

0.0960 
0.0960 
0.0961 
0.0961 
0.0961 

0.0962 
0.0962 
0.0963 
0.0963 
0.0963 

0.0964 
0.0964 
0.0965 
0.0965 
0.0965 

0.0966 
0.0966 
0.0966 
0.0967 
0.0967 

0.0968 
0.0968 
0.0968 
0.0969 
0.0969 

0.0969 
0.0970 
0.0970 
0.0971 
0.0971 

- 

0.0935 
0.0935 
0.0935 
0.0936 
0.0936 

0.0936 
0.0936 
0.0937 
0.0937 
0.0937 

0.0937 
0.0938 
0.0938 
0.0938 
0.0939 

0.0939 
0.0939 
0.0939 
0.0940 
0.0940 

0.0940 
0.0940 
0.094 I 
0.094 1 
0.094 I 

0.0941 
0.0942 
0.0942 
0.0942 
0.0943 

0.0943 
0.0943 
0.0943 
0.0944 
0.0944 

0.0944 
0.0944 
0.0945 
0.0945 
0.0945 

__ 

0.0860 
0.0860 
0.0859 
0.0859 
0.0859 

0.0859 
0.0859 
0.0859 
0.0859 
0.0859 

0.0858 
0.0858 
0.0858 
0.0858 
0.0858 

0.0858 
0.0858 
0.0857 
0.0857 
0.0857 

0.0857 
0.0857 
0.0857 
0.0857 
0.0856 

0.0856 
0.0856 
0.0856 
0.0856 
0.0856 

0.0856 
0.0856 
0.0855 
0.0855 
0.0855 

0.0855 
0.0855 
0.0855 
0.0855 
0.0854 

__ 

0.0849 
0.0849 
0.0849 
0.0849 
0.0849 

0.0848 
0.0848 
0.0848 
0.0848 
0.0848 

0.0848 
0.0847 
0.0847 
0.0847 
0.0847 

0.0347 
0.0846 
0.0846 
0.0846 
0.0846 

0.0846 
0.0845 
0.0845 
0.0845 
0.0845 

0.0845 
0.0844 
0.0844 
0.0844 
0.0844 

0.0844 
0.0844 
0.0843 
0.0843 
0.0843 

0.0843 
0.0843 
0.0842 
0.0842 
0.0842 

- 

0.0835 
0.0835 
0.0835 
0.0834 
0.0834 

0.0834 
0.0834 
0.0833 
0.0833 
0.0833 

0.0833 
0.0832 
0.0832 
0.0832 
0.0831 

0.0831 
0.0831 
0.0831 
0.0830 
0.0830 

0.0830 
0.0830 
0.0829 
0.0829 
0.0829 

0.0829 
0.0828 
0.0828 
0.0828 
0.0827 

0.0827 
0.0827 
0.0827 
0.0826 
0.0826 

0.0826 
0.0826 
0.0825 
0.0825 
0.0825 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 

1 95 

96 
97 
98 
99 

100 

- 

3.050000 
3.100000 
3.150000 
3.200000 
3.250000 

3.300000 
3.350000 
3.400000 
3.450000 
3.500000 

3.5 50000 
3.600000 
3.650000 
3.700000 
3.750000 

3.800000 
3.850000 
3.900000 
3.950000 
4.000000 

4.050000 
4.1 O0000 
4.150000 
4.200000 
4.250000 

4.300000 
4.3 50000 
4.400000 
4.450000 
4.500000 

4.550000 
4.600000 
4.650000 
4.700000 
4.750000 

4.800000 
4.850000 
4.900000 
4.950000 
5.0OOûûû 

3.107 
3.157 
3.207 
3.257 
3.307 

3.357 
3.407 
3.457 
3.507 
3.557 

3.608 
3.658 
3.708 
3.758 
3.808 

3.858 
3.908 
3.958 
4.008 
4.058 

4.109 
4.159 
4.209 
4.259 
4.309 

4.359 
4.409 
4.459 
4.509 
4.559 

4.610 
4.660 
4.710 
4.760 
4.810 

4.860 
4.910 
4.960 
5.010 
5.060 

3.020 
3.070 
3.120 
3.170 
3.220 

3.270 
3.320 
3.370 
3.420 
3.470 

3.520 
3.570 
3.620 
3.670 
3.720 

3.770 
3.820 
3.870 
3.920 
3.970 

4.020 
4.070 
4.120 
4.170 
4.220 

4.270 
4.320 
4.370 
4.420 
4.470 

4.520 
4.570 
4.620 
4.670 
4.720 

4.770 
4.820 
4.870 
4.920 
4.970 

3.132 
3.182 
3.232 
3.282 
3.332 

3.382 
3.432 
3.482 
3.532 
3.582 

3.632 
3.683 
3.733 
3.783 
3.833 

3.883 
3.933 
3.983 
4.033 
4.083 

4.133 
4.183 
4.233 
4.283 
4.333 

4.383 
4.433 
4.483 
4.533 
4.583 

4.633 
4.683 
4.733 

4.833 

4.883 
4.933 
4.984 
5.034 
5.084 

4.783 

3.013 
3.063 
3.113 
3.163 
3.213 

3.263 
3.313 
3.363 
3.413 
3.463 

3.512 
3.562 
3.612 
3.662 
3.712 

3.762 
3.812 
3.862 
3.9 12 
3.962 

4.01 1 
4.061 
4.111 
4.161 
4.21 1 

4.261 
4.31 1 
4.361 
4.41  1 
4.460 

4.510 
4.560 
4.610 
4.660 
4.710 

4.760 
4.810 
4.860 
4.910 
4.960 

- 

2.1 5667t 
2.19203 1 
2.22738t 
2.26274; 
2.298091 

2.33345; 
2.368801 
2.404 162 
2.4395 II 
2.474874 

2.51022S 
2.54558r 
2.58094( 
2.616291 
2.65 16% 

2.68700t 
2.72 236' 
1.7577 1; 
2.79307: 
2.82842; 

2.86378: 
2.899131 
2.93449: 
2.96984' 
3.005202 

3,04055' 
3.07591, 
3.11127í 
3,14662 
3,18198 

3.21733i 
3.25269 
3.28804: 
3.32340 
3.35875 

3.3941 1 
3.42946 
3.46482 
3.50017 
3.53553 

2.988 
3.038 
3.088 
3 138 
3.188 

3.238 
3.288 
3.338 
3.388 
3.438 

3.488 
3.537 
3.587 
3.637 
3.687 

3.737 
3.787 
3.837 
3.887 
3.937 

3.987 
4.037 
4.087 
A. 137 
4.187 

4.237 

4.337 
4.387 
4.437 

4.487 
4.537 
4.587 
4.637 
4.687 

4.737 
4.787 
4 836 
4.886 
4.936 

4.287 

0.0814 
0.0813 
0.0813 
0.08 13 
0.08 12 

0.0812 
0.0812 
0.081 1 
0.001 I 
0.0810 

0.08IO 
0.0810 
0.0809 
0.0809 
0.0808 

0.0808 
0.0808 
0.0807 
0.0807 
0.0807 

0.0806 
0.0806 
0.0805 
0.0805 
0.0805 

0.0804 
0.0804 
0.0804 
0.0803 
0.0803 

0.0802 
0.0802 
0.0802 
0.08OI 
0.0801 

0.0801 
0.0800 
0.0800 
0.0799 
0.0799 

a. Measurement with pins cannot be used to  determine effective space 
width and tooth thickness. Measurement wi th  pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness. see Table 64. 

e. Figures in bold type are modified values, see Section 25 
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45 DEG PRESSURE ANGLE 
TABLE 57-45 D E G  PRESSURE ANGLE,  F I L L E T  R O O T  SIDE F I T ,  24/48 SPLINE PITCH 

Db 

Dio. 
0 0 i C  

70 

internal 

for Tolerance Clms 

7 6 5 4 

Internal 
(soo Drawing Data) 

for Tolerance Clan 

4 5 6 7 

8.7 8.6 I 8.5 I 8.4 1 1 1 . 4  1 1 1 . 5  1 1 1 . 6  1 11.7 

External 
(K. Drawing Data) and 

--i-- - 
Dri 

Maior 
Dia. 
Mol. 

- 

N 

f 
I 
a 
c 

s 

__ 

DFi 
Form 
Dia. 

- 

Di 
Minor 
Dio. 

- 

DO 

Major 
Dia. 

- 

DFe 
Form 
Dia. 

Min. EH. Circ. SDOCO Width 

Noter c & d 

M a x .  Eft. Circ. Twth thickness 

N o t a  c & d 
= 0.0738 = 0.0738 

Mar. Actual Circ. Space Width Min. Actual Circ. Twth Thickness 

Dre 
Minor 
Dia. 
Min. 

18.4 

I I I I I L 

4.5 5.1 6.3 

Note e 

+ 50 
.O 

0.225 
0.267 
0.309 
0.350 
0.392 

0.434 
0.475 
0.517 
0.559 
0.600 

0.642 
0.684 
0.725 
0.767 
0.809 

0.850 
0.892 
0.934 
0.975 
1.017 

1 .O59 
1.100 
1.142 
1.184 
1.225 

1.267 
1 3 0 9  
1.350 
1.392 
1 A34 

1.475 
1.517 
1.559 
1.600 
1.642 

1.684 
1.725 
1.767 
1.W9 
1.850 

I A92 
I .934 
1.975 
2.017 
2.059 

2.100 
2.142 
1.184 
2.225 
2.267 

2.309 
1.350 
2.392 
t.434 
t.475 

- 

__ 

- 

- 

14.1 - 
- 

+O 
- 50 

17.3 

Note c 

Noie f 

- 

- $' Note f 

T o k r o ~ o  in 
lm Thowandths 

- -  
0.317 
0.359 
0.401 
0.442 
O.óû4 

0.526 
O S 7  
0.609 
0.651 
0.692 

0.734 
0376 
0.818 
0.859 
0.901 

0.943 
0.9ô4 
1 .O26 
1 .WB 
1.110 

1.151 
1.193 
1.235 
1.276 
1.318 

1.760 
1 .a1 
1 .u3 
1 .a5 
1.527 

1 .w 
1.610 
1.652 
1.693 
1.735 

1 .m 
1.818 
1.866 
1 902 
1.944 

1.w5 
2.027 
2.069 
2.110 
2.152 

2.194 
2.236 
2.277 
2.319 
2.361 

2.402 
2.444 
2.486 
2.527 
2.569 - 

- 
0.296 
0.338 
0.379 
0.421 
0.463 

0.504 
0.546 
0.588 
0.629 
0.671 

0.713 
0.754 
0.796 
0.638 
0.879 

0.921 
0.963 
1.004 
1.046 
1 .O88 

1.129 
1.171 
1.213 
1.254 
1.296 

1.336 
1.379 
1.421 
1 A63 
1.504 

1.546 
1.588 
1.629 
1.671 
1.713 

1.754 
1.796 
1.838 
1.879 
1.921 

1.963 
2.W) 
2.046 
2.088 
2.130 

2.171 
2.213 
2.255 
2.297 
2.338 

2.380 
2.422 
2.464 
2.505 
2.547 

- 

__. 
0.0784 
0.0785 
0.0785 
0.0785 
0.0786 

0.0786 
0.0787 
0.0787 
0.0787 
0.0788 

0.0788 
0.0788 
0.0789 
0.0789 
0.0790 

0.0790 
0.0790 
0.0791 
0.079 1 
0.0791 

0.0792 
0.0792 
0.0793 
0.0793 
0.0793 

0.0794 
0.0794 
0.0795 
0.0795 
0.0795 

0.0796 
0.0796 
0.0796 
0.0797 
0.0797 

0.0798 
0.0798 
0.0798 
0.0799 
0.0799 

0.0799 
0.0800 
0.0800 
0.0801 
0.080 1 

0.0801 
0.0802 
0.0802 
0.0803 
0.0803 

0.0803 
0.0804 
0.0804 
0.0804 
0.0805 - 

- 
o.ona 
a .om 
0.0771 

0.0771 
0.0771 

0.0772 
0.0772 
0.0772 
0.0773 
0.0773 

0.0773 
0.0773 
0.0774 
0.0774 
0.0774 

0.0774 
0.0775 
0.0775 
0.0775 
0.0775 

0.0776 
0.0776 
0.0776 
0.0777 
0.0777 

0.0777 
0.0777 
0,0778 
0.0778 
0.0778 

0.0778 
0.0779 
0.0779 
0.0779 
3.0779 

3.0780 
0.0780 
3.0780 
0.0781 
0.0711 

>.O781 
3.0781 
3.0782 
3.0782 
3.0782 

3.0782 
3.0783 
1.0783 
1.0783 
1.0783 

1.0784 
1.0784 
1.0714 
1.0784 
1.0785 - 

-- 
0.200 
0.241 
0.283 
O 324 
0.366 

0.408 
0.U9 
0.491 
0.533 
0.574 

0.616 
0.657 
0.699 
0.741 
0.782 

0.824 
0.866 
0.907 
0.949 
0.990 

1 .O32 
1 .O74 
1.115 
1.157 
1.199 

1.240 

1.324 
1.365 
I .407 

1 .u8 
I .490 
1.532 
1.573 
1.615 

I .657 
I A98 
1.740 
1.781 
1.823 

1.865 
1.906 
I .948 
I .990 
1.031 

1.073 
!.114 
'.156 
!.198 
!.239 

1.281 
'323 
' 3 4  
,406 
,447 

I ,282 

- 
6 
7 
8 
9 

10 

1 1  
12 
I 3  
14 
I 5  

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

7 

-- 
0.250oooC 
0.291 6667 
0.3333331 
0.3750000 
0.4 166667 

0.4583333 
0.5000Oaa 
0.54 16667 
0.5833333 
0.6250000 

0.6666667 
0.7083133 
0.7500000 
0.79 16667 
0.8333333 

0.8750000 
0.9166667 
0.9583333 

I .o00000 
1.041667 

1 .O83333 
1.125000 
I .  166667 
1.208333 
1.250000 

1.291667 
1.333333 
1.375000 
1.4 16667 
1.458333 

1.500000 
1.541667 
1 .sa3333 
1.625000 
1.666667 

I .708333 
1.750000 
1.79 I 667 
1 A33333 
1.875000 

1.916467 
1 .958333 
2.000000 
2.04 1667 
2.013333 

2.125000 
2.166667 
2.208333 
2.25ûO00 
2.291667 

2.333333 
2.375Mx) 
2.416667 
1.458333 
2.5oooQO 

00761 
0.0761 
0.0762 
0.0762 
0.0762 

0.0762 
0.0762 
0.0762 
0.0763 
0.0763 

0.0763 
0.0763 
0.0763 
0.0764 
0.0764 

0.0764 
0.0764 
0.0764 
0.0765 
0.0765 

0.0765 
0.0765 
0.0765 
0.0766 
0.0766 

0.0766 
0.0766 
0.0764 
0.0766 
0.0767 

0.0767 
0.0767 
0.0767 
0.0767 
0.0768 

0.0768 
0.0768 
0.0768 
0.0768 
0.0769 

0.0769 
0.0769 
0 .070 
0.0769 
0.0769 

0.0770 
0.0770 
0.0770 
0.0770 
0.0770 

0.0771 
0.077 I 
0.0771 
0.0771 
0.077 1 - 

0.0754 
0.0755 
0.0755 
0.0755 
0.0755 

0.0755 
0.0755 
0.0755 
0.0756 
0.0756 

0.0756 
0.0756 
0.0756 
0.0756 
0.0756 

0.0756 
0.0757 
0.0757 
0.0757 
0.0757 

0.0757 
0.0757 
0.0757 
0.0751 
0.0758 

0.0758 
0.0751 
0.0758 
0.0758 
0.0758 

0.0758 
0.0759 
0.0759 
0.0759 
3.0759 

3.0759 
3.0759 
5.0759 
3.0760 
3.0760 

3.0760 
1.0760 
1.0760 
1.0760 
1.0760 

3.0760 
1.0761 
1.0761 
1.0761 
1.0761 

1.0761 
1.0761 
1.0761 
).O762 
1.0762 - 

0.0722 
0.0721 
0.0721 
0.0721 
0.072 I 

0.0721 
0.0721 
0.0721 
0.0720 
0.0720 

0.0720 
0.0720 
0.0720 
0.0720 
0.0720 

0.0720 
0.0719 
0.0719 
0.0719 
0.0719 

0.0719 
0.0719 
0.0719 
0.0718 
0.071 8 

0.07 18 
0.07 18 
0.0718 
0.0718 
0.07 1 8 

0.07 18 
0.0717 
0.07 17 
0.0717 
0.0717 

0.0717 
0.0717 
0.0717 
0.0716 
0.07 16 

0.0716 
0.0716 
0.0716 
0.0716 
0.0716 

0.0716 
0.07 15 
0.07 15 
0.071 5 
0.07 15 

0.07 15 
0.07 I5  
0.0715 
D.07 14 
3.0714 - 

0.07 15 
0.07 15 
0.0714 
0.07 14 
0.07 14 

0.0714 
0.07 14 
0.0714 
0.07 13 
0.0713 

0.07 13 
0.07 I 3 
0.07 I 3  
0.0712 
0.07 12 

0.0712 
0.0712 
0.0712 
0.071 1 
0.071 1 

0.071 1 
0.071 1 
0.071 I 
0.0710 
0.0710 

0.0710 
0.0710 
0.0710 
0.0710 
0.0709 

0.0709 
0.0709 
0.0709 
0.0709 
0.0708 

0.0708 
0.0708 
0.0708 
0.0708 
0.0707 

0.0707 
0.0707 
0.0707 
0.0707 
0.0707 

0.0706 
0.0706 
0.0706 
0.0706 
0.0706 

0.0705 
0.0705 
0.0705 
0.0705 
0.0705 - 

0.0706 
0.0705 
0.0705 
0.0705 
0.0705 

0.0704 
0.0704 
0.0704 
0.0703 
0.0703 

0.0703 
0.0703 
0.0702 
0.0702 
0.0702 

0.0702 
0.0701 
0.0701 
0.0701 
0.0701 

0.0700 
0.0700 
0.0700 
0.0699 
0.06W 

0.0699 
0.0699 
0.0698 
0.0691 
D.0698 

D.0698 
D.0697 
D.0697 
D.0697 
5.0697 

m.0696 
3.0696 
3.0696 
3.0695 
0.0695 

1.0695 
1.0695 
3.0694 
1.0694 
3.0694 

).O694 
).O693 
1.0693 
).O693 
1.0693 

1.0692 
1.0692 
1.0692 
).O692 
).O691 

0.292 
0.333 
0.375 
0.417 
0.458 

0.500 
0.542 
0.583 
0.625 
0.667 

0.708 
0.750 
0.792 
0.833 
0.875 

0.917 
0.958 
I .o00 
1 .O42 
I .O83 

1.125 
1.167 
1.208 
1.250 
1.292 

I .333 
1.375 
1.417 
I A58 
I .SOO 

1.542 
1 .583 
1.625 
1.667 
1.708 

1.750 
1.792 
1.833 
1 .a75 
1.917 

1.958 
2.000 
2.042 
2.083 
2.125 

2.167 
2.208 
2.250 
2.292 
2.333 

2.375 
2.417 
2.458 
2.500 
2.542 

0.221 
0.262 
0.304 
0.346 
0.387 

0.429 
0.471 
0.512 
0.554 
0.596 

0.637 
0.679 
0.721 
0.762 
0.804 

0.846 
0.887 
0.929 
0.971 
1 .r12 

1 .O54 
1.096 
1.137 
1.179 
1.221 

1.262 
1.304 
1.346 
1.387 
1.429 

1.471 
1.512 
1.554 
1.596 
1.637 

1.679 
1.721 
1.762 
1.804 
1 .ô46 

1 .E87 
1.929 
1.97 I 
2.012 
2.054 

2.095 
2.137 
2.178 
2.220 
2.262 

2.303 
2.345 
2.386 
2.428 
2.470 

O. 1767767 
0.2062395 
0.2357023 
0.2651650 
0.2946278 

O .3 240906 
0.3535534 
0.3830162 
0.4 I24790 
0.4419417 

0.471404¶ 
0.5008673 
0.5303301 
0.5597929 
0.5892556 

0.6187184 
0.6481812 

0.7071068 
0.7365695 

0.7660324 
0.7954951 
0.8249579 
0.8544207 
0.8838835 

0.9133463 
0.9128091 
3.9722718 
1.001735 
1.031 197 

1 .O60660 
1.090123 
1 ,119586 
I .  149049 
1.17851 1 

1.207974 
1.237437 
1.266900 
1.296362 
1.325825 

1.355288 
1.384751 
I .414214 
1 A43676 
1.473 139 

1.502602 
1.532065 
1.561528 
1.590990 
1 A20453 

1.649916 
1 A79379 
1.70884 1 
1.738304 
1.767767 

0.6776140 

0.0692 
0.0691 
0.0691 
0.0691 
0.0690 

0.0690 
0.0689 
0.0689 
0.0689 
0.0688 

0.0688 
0.0688 
0.0687 
0.0687 
0.0686 

0.0686 
0.0686 
0.0685 
0.0685 
0.0684 

0.0684 
0.0684 
0.0683 
0.0683 
0.0683 

0.0682 
0.0682 
0.0681 
0.0681 
0.0681 

0.0680 
0.0680 
0.0680 
0.0679 
0.0679 

0.0678 
0.0678 
0.0678 
0.0677 
0.0677 

0.0677 
0.0676 
0.0676 
0.0675 
0.0675 

0.0675 
1.0674 
3.0674 
3.0673 
1.0673 

1.0673 
1.0672 
3.0672 
1.0672 
1.0671 - (continued on next page) 

a. Measurement with pins cannot be used t o  determine effective space 
wdth and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c. SeeTable 105. 

d. For REF maximum effective space width, and REF minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
f. Form dia values for 6 thru 43 teeth corrected with 1996 reaffirmation. 
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71 45 DEG PRESSURE ANGLE 
TABLE 57-45 D E G  PRESSURE ANGLE,  F I L L E T  ROOT SIDE F I T ,  24/48 SPLINE PITCH 

Intornal 
and 

Extomal 

lnkrnol 
(soo Drawing ûoia) 

Extornol 
(8re Drawing Doia) 

Min. Lff. Circ. Spacr Width 
= 0.0738 

Noto8 c L d 

Mor. Eff. Cire. Tooth Thicknos8 
= O0738 

Notes c L d 
"ri 

mojw 
Dio. 
Max. 

"re 
Minor 
Dia. 
Min. 

I8 4 

Di 
linor 
Dio. 

" O  

Uojor 
Dio. 

"b 
B a n  
Dia. 

DFe 
Form 
Dia. 

- 
17 3 

lote c 

2.51 1 
2.553 
2.594 
2.636 
Z.677 

2.719 
2.761 
2.802 
2.844 
2.885 

2.927 
2.969 
3.010 
3.052 
3.093 

3.135 
3.176 
3.218 
3.260 
3.301 

3.343 
3.384 
3.426 
3.468 
3.509 

3.551 
3.592 
3.634 
3.675 
3.717 

3.759 
3.800 
3.842 
3.883 
3.925 

3.967 
4.008 
4.050 
4.09 1 
4.133 

titrh 
Dia. 

Form 
Dia. 

MOB. Adual Cim. Spaco Width 

for loloranco Clors 

Min. Actuo1 Cire. Tooth Thicknos8 

for Tolerance Closr 

7 6 5 4 4 5 6 7 

t, 
. 

$7 '6 SS '4 1, ' 5  ' 6  

8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 

Noto8 a & b 

4.5 - 14.1 +- 3.3 63 

lote O 

+ 50 
-0 

- 
-- 

+o 
. 50 

loloronco in 
Ton Thourandth8 

2.489 
2.531 
2.572 
2.614 
2.656 

2.697 
2.739 
2.781 
2.822 
2.864 

2.905 
2.947 
2.989 
3.030 
3.072 

3.114 
3.155 
3.197 
3.238 
3.280 

3.322 
3.363 
3.405 
3.447 
3.488 

3.530 
3.571 
3.613 
3.655 
3.696 

3.738 
3.780 
3.821 
3.863 
3.904 

3.946 
3.988 
4.029 
4.071 
4.113 

1.797130 
1 .O26693 
1.856155 
1.115618 
I .91 5081 

1.944544 
1.974006 
2.003469 
2.032931 
2 .a6239 I 

1.091 851 

2.150781 
2.180241 
2.20970( 

2.23917: 
2.268634 
2.298097 
2.3275M: 
2.35702: 

1.31648: 
2.415941 
2.44541 ' 
2.47487d 
2.50433; 

2.53379' 
2.56326: 
2.59272: 
2.6221 81 
2.651 651 

2.681 1 I :  
1.71057, 
1.74003' 
2.76950 
2.79196 

2.82842 
2.85789 
2.88735 
2.91611 
2.94627 

2. I 21 329 

2.589 
2.63 1 
2.672 
2.714 
2.756 

2.798 
2.839 
2.881 
2.923 
2.965 

3.006 
3.048 
3.090 
3.132 
3.173 

3.215 
3.257 
3.299 
3.340 
3.382 

3.424 
3.466 
3.507 
3.549 
3.591 

3.633 
3.674 
3.716 
3.758 
3.800 

3.841 
3.883 
3.925 
3.967 
4.008 

4.050 
4.092 
4.134 
4.175 
4.217 

2.517 
2.559 
2 .ao 
2.642 
2.684 

2.725 
2.767 
2.809 
2.850 
2.892 

2.934 
2.975 
3.017 
3.059 
3.100 

3. I42 
3.1 84 
3.225 
3.267 
3.309 

3.350 
3.392 
3.434 
3.475 
3.517 

3.559 
3.600 
3.642 
3.684 
3.725 

3.767 
3.809 
3.850 
3.892 
3.934 

3.975 
4.017 
4.059 
4.100 
4.142 

0.0805 
0.0806 
0.0806 
0.0806 
0.0107 

0.0807 
0.0007 
0.0808 
0.0808 
0.0809 

0.0809 
0.0109 
0.0110 
0.011 o 
0.0810 

0.081 1 
0.08 1 1 
0.08 12 
0.081 2 
0.081 2 

0.0813 
0.0113 
0.08 14 
0.0814 
0.0814 

0.08 15 
0.08 15 
0.011 5 
0.0816 
0.081 6 

0.0117 
0.0817 
0.0817 
0.011 I 
0.0818 

0.0818 
0.0819 
0.0819 
0.0810 
0.0820 

1.0785 
1.0785 
LO786 
1.0786 
1.0716 

).07a6 
).O787 
LO787 
1.0787 
ì.0787 

1.0788 
1.0788 
1.0781 
1.0781 
1.0789 

3.0789 
3.0719 
1.0790 
3.0790 
3.0790 

3.0790 
0.079 1 
0.0791 
0.079 1 
0.0791 

0.0791 
0.0791 
0.0791 
0.0791 
0.079? 

0.0793 
0.079? 
0.0794 
0.0794 
0.079A 

0.0794 
0.079: 
0.079: 
0.0791 
0.079: 

3.0772 
1,0772 
1.0772 
1.0772 
1.0772 

3.0773 
3.0773 
3.0773 
3.0773 
0.0773 

D.0773 
0.0774 
0.0774 
0.0774 
0.0774 

0.0774 
0.0775 
0.0775 
0.0775 
0.0775 

0.0775 
0.0776 
0.0776 
0.0776 
0.0776 

0.0776 
0.0777 
0.0777 
0.0777 
0.0777 

0.0777 
o . o m  
o.ona 
0.0778 
0.077a 

0.077a 
0.077a 
0.077P 
0.0779 
0.0779 

0.0762 
0.0762 
0.0762 
0.0762 
0.0762 

0.0763 
0.0763 
0.0763 
0.0763 
0.0763 

0.0763 
0.0763 
0.0763 
0.0764 
0.0764 

0.0764 
0.0764 
0.0764 
0.0764 
0.0764 

0.0765 
0.0765 
0.0765 
0.0765 
0.0765 

0.0765 
0.0765 
0.0765 
0.0766 
0.0766 

0.0766 
0.0766 
0.0764 
0.0766 
0.0764 

0.0767 
0.0767 
0.0761 
0.0767 
0.0763 

0.0714 
0.0714 
0.07 14 
0.0714 
0.07 14 

0.0713 
0.0713 
0.0713 
0.0713 
0.0713 

0.0713 
0.0713 
0.0713 
0.071 2 
0.071 2 

0.071 2 
0.071 2 
0.071 2 
0.071 2 
0.071 2 

0.07 1 1 
0.071 1 
0.071 1 
0.071 1 
0.071 1 

0.071 1 
0.071 1 
0.071 1 
0.0710 
0.07 1 O 

0.07 1 O 
0.0710 
0.0710 
0.0710 
0.07 1 O 

0.0709 
0.0709 
0.0709 
0.0709 
0.0709 

2.54 1667 
2.583333 
2.625000 
2.666667 
2.701333 

2.75oooO 
2-79 1667 
1.833333 
2.875000 
2.916667 

2.958333 
3.000000 
3.041667 
3.013333 
3.12500(3 

3.166667 
3.208333 
3.25oooO 
3.29 1667 
3.333333 

3.375oaG 
3.416667 
3.450333 
3.5- 
3.54 166? 

3.583332 
3.62500( 
3.666667 
3.70833? 
3.75000( 

3.791 661 
3.03333: 
3.87500( 
3.9 1666; 
3.95133: 

4.OQ000( 
4.04166: 
4.08333: 
4.12500i 
4.16666: 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

1 1  
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 

93 
94 
95 

96 
97 
98 
99 
I00 

va 

1 

2.61 1 
2.653 
2.694 
2.736 
2.778 

2.819 
2.861 
2.903 
2.945 
2.986 

3.028 
3.070 
3.1 11 
3.153 
3.195 

3.236 
3.278 
3.320 
3.362 
3.43 

3.445 
3.487 
3.528 
3.570 
3.612 

3.654 
3.69í 
3.737 
3.779 
3.82C 

3.861 

3.94: 
3.va7 
4.024 

4.071 
4.11: 
4.151 
4.19i 
4.23; 

3.904 

3.069 1 
3.0691 
0.0690 
D.0690 
0.0690 

0.0690 
0.0619 
0.0689 
0.0619 
0.0619 

0.0681 
0.0681 
0.0618 
0.0688 
0.0687 

0.0687 
0.0687 
0.0686 
0.0686 
0.0686 

0.0686 
0.0615 
0.0615 
0.0685 
0.0685 

0.0684 
0.0684 
0.0684 
0.0614 
0.0683 

0.0683 
0.0683 
0.0682 
0.0682 
0.0681 

0.0682 
0.0611 
0.0611 
0.0681 
0.0681 

1.0704 
1.0704 
1.0704 
1.0704 
3.0704 

3.0703 
3.0703 
3.0703 
0.0703 
0.0703 

0.0703 
0.0702 
0.0702 
0.0702 
0.0702 

0.0702 
0.0701 
0.0701 
0.0701 
0.0701 

0.0701 
0.0700 
0.0700 
0.0700 
0.0700 

0.0700 
0.0699 
0.0699 
0.0699 
0.0699 

0.0699 
0.0699 
0.0698 
0.0698 
0.0691 

0.0191 
0.0691 
0.0697 
0.0697 
0.0697 

2.583 
2.625 
2.667 
2.708 
2.750 

2.792 
2.833 
2.875 
2.917 
2.958 

3.000 
3.042 
3.083 
3.125 
3.167 

3.208 
3.250 
3.292 
3.333 
3.375 

3.417 
3.458 
3.500 
3.542 
3.583 

3.625 
3.667 
3.708 
3.750 
3.792 

3.833 
3.875 
3.917 
5.958 
4.000 

4.042 

4.125 
4.167 
4.208 

4.013 

0.0671 
0.0670 
0.0670 
0.0670 
0.0669 

0.0669 
0.0669 
0.0668 
0.0668 
0.0667 

0.0667 
0.0667 
0.0666 
0.0666 
0.0666 

0.0665 
0.0665 
0.0664 
0.0664 
0.0664 

0.0663 
0.0663 
0.0662 
0.0662 
0.0662 

0.0661 
0.0661 
0.0661 
0.0660 
0.0660 

0.0659 
0.0659 
0.0659 
0.0658 
0.0658 

0.0658 
0.0657 
0.0657 
0.0656 
0.0656 

a. Measurement wi th  pins cannot be used to determine affective spaw 
width and tooth thickness. Measurement w i th  pins for actual space 
width and tooth thickness are in  Tables 93-104. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width, and R E F  minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in  bold type are modified values, see Section 25 
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TABLE 58-46 D E G  PRESSURE A N G L E , F I L L E T  R O O T  SIDE FIT,  32/64 SPLINE PITCH 

I 
Internal I Extemal 

bee Drawing Data) (see Drowing Doto) 

0.0529 
0.0529 
0.0529 
0.0528 
0.0528 

0.0528 
0.0528 
0.0528 
0.0527 
0.0527 

0.0527 
0.0527 
0.0527 
0.0526 
0.0526 

0.0526 
0.0526 
0.0526 
0.0525 
0.0525 

0.0525 
0.0525 
0.0525 
0.0525 
0.0524 

0.0524 
0.0524 
0.0524 
0.0524 
0.0523 

0.0523 
0.0523 
0.0523 
0.0523 
0.0522 

0.0522 
0.0522 
0.0512 
0.0522 
0.0522 

0.0521 
0.0511 
0.0521 
0.0521 
0.0521 

0.0520 
0.0520 
0.0510 
0.0520 
0.0520 

Internal 
and 

External 
1 I 

0.0519 
0.0519 
0.0519 
0.0518 
0.0518 

0.051 8 
0.0518 
0.0517 
0.0517 
0.0517 

0.0517 
0.0516 
0.0516 
0.0516 
0.0516 

0.051 5 
0.051 5 
0.051 5 
0.0514 
0.0514 

0.0514 
0.0514 
0.0513 
0.0513 
0.0513 

0.0513 
0.051 2 
0.051 2 
0.0512 

' 0.0512 

0.051 1 
0.051 1 
0.051 1 
0.0510 
0.0510 

0.0510 
0.0510 
0.0509 
0.0509 
0.0509 

0.0509 
0.0508 
0.0508 
0.0508 
0.0508 

0.0507 
010507 
0.0507 
0.0507 
0.0506 

s, 

0.0553 1 O;SS3 1 Do 

Dia. 

Min. Eff. Circ. Space Width Max.  Eff. Circ. Tooth Thickness 

Notes c il d Noies c il d Major 

5 

Max. Actual Circ. Space Width 

for Tolemncc Class 

Min. Actual Circ. Tooth Thickness 

for Tolerance Class 

0.0496 

0.0495 
0.0495 
0.0495 
0.0494 
0.0494 

0.0493 
0.0493 
0.0493 
0.0492 
0.0492 

0.0492 
0.0491 
0.0491 
0.0490 
0.0490 

0.0490 
0.0489 
0.0489 
0.0488 
0.0488 

O 
Pitch 
Dia. 

1.125 

1.156 
1.187 
1.219 
1.250 
1.281 

1.312 
1.344 
1.375 
1.406 
1.437 

1.469 
1.500 
1.531 
1.562 
1.594 

1.625 
1.656 
1.687 
1.719 
1.750 

Db 
Bare 
Dia. 

Dri 
Major 
Dia. 
Max. 

___ 
4.5 

DFi 
Form 
Dia. 

DI 
Minor 
Dia. 

'Fe 
Form 
Dia. 

__ 
17.3 

Note e 

Dre 
Minor 
Dio. 
Min. 

18.4 
__ 

14.1 
- .  

5.1 6.3 

Note f Yotc e Notei a il b ___ 

. -- 
0.239 
0.270 
0.302 
0.333 
0.364 

0.395 
0.427 
0.458 
0.489 
0.521 

0.552 
0.583 
0.614 
0.646 
0.677 

0.708 
0.740 
0.771 
0.802 
0.833 

0.865 
0.896 
0.927 
0.959 
0.990 

1 .o21 
1 .O52 
1 .o84 
1.115 
1.146 

1.178 
1.209 
1.240 
1.272 
1.303 

1.334 
1.365 
1.397 
1 A28 
1.459 

1.491 
1.522 
1.553 
1 .sa4 
1.616 

1.647 
1.678 
1.710 
1.741 
1.772 

1.803 
1 .a35 
1.866 
1.897 
1.929 

+ 30 
-0 

+O 
. 30 

0.219 
0.250 
0.281 
0.312 
0.344 

0.375 
0.406 
0.437 
0.469 
0.500 

0.531 
0.562 
0.594 
0.625 
0.656 

0.687 
0.719 
0.750 
0.781 
0.812 

0.844 
0.875 
0.906 
0.937 
0.969 

1 ,000 
1 .O3 1 
1 .O62 
1.094 

__ 

Note f Toleranre in 
Ten Thousandths - 
6 
7 
8 
9 

10 

I I  
12 
13 
1 4  
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
42 
43 
44 
45 

46 
4 7  
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 

O. 1 875000 
0.21 87500 
0.2500000 
0.2812500 
0.3125000 

0.3437500 
0.3750000 
0.4062500 
0.4375000 
0.4687500 

0.5000000 
0.531 2500 
0.5625000 
0.5937500 
0.6250000 

0.6562500 
0.6875000 
0.7187500 
0.7500000 
0.781 2500 

0.8125000 
0.8437500 
0.8750000 
0.9062500 
0.9375000 

0.9687500 
1 .o00000 
1.031250 
1 .O62500 
1 .O93750 

1.125000 
1.156250 
1 . 1  87500 
1.218750 
1.250000 

1.281 250 
1.312500 
1.343750 
1.375000 
1.406250 

1 ,437500 
1.468750 
1.500000 
1.531 250 
1.562500 

1.593750 
1.625000 
I .ô56250 
I .687500 
1.718750 

1.750000 
1.781150 
1 . I l  2500 
1 443750 
1 .ô75000 

O. 1325825 
O. 1546796 
0.1167767 
o. 1988738 
0.2209709 

0.2430680 
0.2651 650 
0.2872621 
0.3093592 
0.3314562 

0.3535534 
0.3756504 
0.3977476 
0.4 198447 
0.4419417 

0.464038e 
0.4861359 
0.5082329 
0.5303301 
0.5524272 

0.5745243 
0.596621 4 
0.61 871 84 
0.64081 54 
0.6629126 

0.6850097 
0.707 1068 
0.7292039 
0.7513009 
0.7733980 

0.795495 1 
0.8175922 
0.8396893 
0.8617864 
0.8838835 

0.9059806 
0.9280777 
0.9501748 
0.9722711 
0.9943689 

1.016466 
1 .O38563 
1 .O40660 
1 ,082157 
1.104851 

1 . 1  26951 
1.149049 
1.171146 
1.193243 
1.115340 

1.237437 
I .259534 
1.20 1 63 1 
1.363728 
I .325025 

0.223 
0.254 
0.286 
0.317 
0.348 

0.379 
0.41 1 
0.442 
0.473 
0.504 

0.536 
0.567 
0.598 
0.629 
0.661 

0.692 
0.723 
0.754 
0.786 
0.617 

0.848 
0.679 
0.91 1 
0.942 
0.973 

1.004 
1.038 
1.067 

1.129 

1.161 
1.192 
1.223 
1.254 
1.286 

1.317 
1.348 
1.379 
1.411 
1.442 

1.473 
1 SO4 
1.536 
1.567 
1.596 

1.629 
1.661 
1.692 
1.723 
1.754 

1.786 
1 .81 7 
1.848 
1 .879 
1.911 

i ,098 

- 

0.169 
0.200 
0.232 
0.263 
0.294 

0.325 
0.357 
0.388 
0.419 
0.450 

0.482 
0.513 
0.544 
0.575 
0.607 

0.638 
0.669 
0.700 
0.732 
0.763 

0.794 
0.825 
0.857 

0.919 

0.950 
0.982 
1.013 
1.044 
1.075 

1.107 

1.169 
1.200 
1.232 

1.263 
1.294 
1.325 
1.357 
1.388 

1.419 
1.450 
1.482 
1.513 
1.544 

1.575 
1.607 
1.638 
1.669 
1.700 

1.732 
1.763 
1.794 
i .ô25 
1 A57 

o.me 

1.131 

- 

0.0599 
0.0600 
0.0600 
0.0600 
0.0601 

0.0601 
0.0602 
0.0602 
0.0602 
0.0603 

0.0603 
0.0603 
0.0604 
0.0604 
0.0605 

0.0605 
0.0605 
0.0606 
0.0606 
0.0606 

0.0607 
0.0607 
6.0608 
0.0108 
0.0608 

0.0609 
0.0609 
0.0610 
0.0610 
0.0610 

0.06 1 1 
0.061 1 
0.061 1 
0.06 1 2 
0.061 2 

0.0613 
0.061 3 
0.0613 
0.0614 
0.0614 

0.06 14 
0.06 1 5 
0.061 5 
0.06 1 6 
0.06 16 

0.06 1 6 
0.0617 
0.0617 
0.0618 
0.0618 

0.0618 
0.0619 
0.0619 
0.0619 
0.0620 - 

0.0585 
0.0586 
0.0586 
0.0586 
0.0586 

0.0587 
0.0587 
0.0587 
0.0588 
0.0588 

0.0588 
0.0588 
0.0589 
0.0589 
0.0589 

0.0589 
0.0590 
0.0590 
0.0590 
0.0590 

0.0591 
0.0591 
0.0591 
0.0592 
0.0592 

0.0592 
0.0591 
0.0593 
0.0593 
0.0593 

0.0593 
0.0594 
0.0594 
0.0594 
0.0594 

0.0595 
0.0595 
0.0595 
0.0596 
0.0596 

0.0596 
0.0596 
0.0597 
0.0597 
0.0597 

0.0597 
O.059ô 
0.0598 
0.0598 
0.0598 

0.0599 
0.0599 
0.0599 
0.0599 
0.0600 

7 

0.0569 
0.0570 
0.0570 
0.0570 
0.0570 

0.0570 
0.0570 
0.0570 
0.0571 
0.0571 

0.0571 
0.0571 
0.0571 
0.0571 
0.0571 

0.0571 
0.0572 
0.0572 
0.0572 
0.0572 

0.0572 
0.0572 
0.0572 
0.0573 
0.0573 

0.0573 
0.0573 
0.0573 
0.0573 
0.0573 

0.0573 
0.0574 
0.0574 
0.0574 
0.0574 

0.0574 
0.0574 
0.0574 
0.0575 
0.0575 

0.0575 
0.0575 
0.0575 
0.0575 
0.0575 

0.0575 
0.0576 
0.0576 
0.0576 
0.0576 

0.0576 
0.0576 
0.0576 
0.0577 
0.0577 - 

0.0537 
0.0536 
0.0536 
0.0536 
0.0536 

0.0536 
0.0536 
0.0536 
0.0535 
0.0535 

0.0535 
0.0535 
0.0535 
0.0535 
0.0535 

0.0535 
0.0534 
0.0534 
0.0534 
0.0534 

0.0534 
0.0534 
0.0534 
0.0533 
0.0533 

0.0533 
0.0533 
0.0533 
0.0533 
0.0533 

0.0533 
0.0532 
0.0532 
0.0532 
0.0532 

0.0532 
0.0532 
0.0532 
0.0531 
0.053 I 

0.053 1 
0.0531 
0.0531 
0.0531 
0.0531 

0.0531 
0.0530 
0.0530 
0.0530 
0.0530 

0.0530 
0.0530 
0.0530 
0.0529 
0.0529 - 

0.0530 
0.0530 
0.0529 
0.0529 
0.0529 

0.0521 
0.0520 
0.0520 
0.0520 
0.0520 

O. 164 
0.196 
0.227 
0.258 
0.289 

0.321 
0.352 
0.383 
0.414 
0.446 

0.477 
0.508 
0.539 
0.571 
0.602 

0.633 
0.664 
0.696 
0.727 
0.758 

0.789 
0.821 
0.652 
0.663 
0.914 

0.946 
0.977 
1 .O06 
1 .O39 
1.071 

1.102 
1.133 
1.164 
1.196 
1.227 

1.258 
1.289 
1.321 
1.352 
1.383 

1.414 
1.446 
1.477 
1.506 
1.539 

1.571 
1.602 
1.633 
1.664 
1.696 

1.727 
1.758 
1.789 
1.621 
1.852 * 

0.148 
0.180 
0.21 1 
0.242 
0.273 

0.305 
0.336 
0.367 
0.398 
0.429 

0.461 
0.492 
0.523 
0.554 
0.585 

0.617 
0.648 
0.679 
0.710 
0.742 

0.773 
0.804 
0.835 
0.864 
0.898 

0.929 
0.960 
0.991 
1 .o22 
1 .o54 

1 .O85 
1.116 
1.147 
1.178 
1.210 

1.241 
1.272 
1.303 
1.335 
1.366 

1.397 
1.428 
1.459 
1.491 
1.522 

1.553 
1 .sa4 
1.615 
1 . u 7  
1.678 

I .709 
1.740 
1 .m 
1 .m3 
1 .&u 
ii poge) 

0.0526 
0.0576 
0.0577 
0.0577 
0.0577 

0.0577 
0.0577 
0.0577 
0.0578 
0.0578 

0.0578 
0.0578 
0.0578 
0.0579 
0.0579 

0.0579 
0.0579 
0.0579 
0.0580 
0.0580 

0.0580 
0.0580 
0.0580 
0.0581 
0.0581 

0.0581 
0.0581 
0.0581 
0.0581 
0.0582 

0.0582 
0.0582 
0.0582 
0.0512 
0.0583 

0.0583 
0.0583 
0.0583 
0.0583 
0.0584 

0.0584 
0.0584 
0.0584 
0.0584 
0.0584 

0.0585 
0.0585 
0.0585 
0.0585 
0.0585 

0.0586 
0.0586 
0.0586 
0.0586 
0.0506 - 

0.0507 
0.0506 
0.0506 
0.0506 
0.0505 

0.0505 
0.0504 
0.0504 
0.0504 
0.0503 

0.0503 
0.0503 
0.0502 
0.0502 
0.0501 

0.0501 
0.0501 
0.0500 
0.0500 
0.0500 

0.0499 
0.0499 
0.0498 
0.0498 
0.0498 

0.0497 
0.0497 
0.0496 
0.0496 

0.04 
0.04 
0.04 
0.04 
D.04 - 

I8 
i7 
i7 
i7 
i6 - 

1.781 
1.812 
1 A44  
I .a75 
I .906 
(conti - 

d. For REF max ihum effective spxe  width, and REF minimum effec- 

e. Figures in bold type are modified values, see Section 25. 
f. Fomi dia values lor 6 thni 60 teeth corrected with 1996 reaffirmation. 

tive tooth thickness, see Table 64. 
a. Measurement with pins cannot be used to determine offactiva spaw 

width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width, and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 
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Pitch 
Dia. 

45 DEG PRESSURE ANGLE 

TABLE 58-45 DEO PRESSURE ANGLE, FILLET ROOT SIDE FIT, 32/W SPLINE PITCH 

73 

Interno1 
and 

Eztemol 

Internal 
(me Dmwing Daia) 

Extemal 
(see Drawing Data) 

T 
- 

'ri 
Maior 
Dia. 
M a x .  

N I  
Min. ER. Circ. Space Width Max. Eff .  Circ. Tooth Thickrnii 

= O0553 O 0553 
Major 
Dia. 

M a x .  Actual Circ. Space Width Min. Actual Circ. Tooth Thickneis 

Dre 
Mino< 
Dio. 
Min. 

'Fi 
Form 
Dia. 

Di 
Minoc 
Dia. 

DFe 
Femi 
Dia. 

- 
17 3 

'b 
B<nr 
Dia. 

3.3 

for Tolerance Class for tokronce Closi 

=7 =fi I -- 
14.1 18.4 5.1 - 6.3 

Noie e 

+ 30 
-0 

- Notes a 1 b Note e I ~ 

- 

0.0577 
0.0577 
0.0577 
0.0577 
0.0577 

0.0571 
0.0578 
0.0578 
0.0578 
0.0571 

0.0578 
0.0578 
0.0578 
0.0579 
0.0579 

0.0579 
0.0579 
0.0579 
0.0579 
0.0579 

0.05ôO 
0.0510 
0.0580 
0.0580 
0.0.580 

0.0580 
0.0580 
0.0580 
0.0581 
0.0581 

0.0581 
0.0581 
0.0581 
0.0581 
0.0511 

0.0582 
0.0582 
0.0512 
0.0512 
0.0582 

- 

- 

- 

0.0600 
0.0600 
0.0601 
0.0601 
0.0601 

0.060 I 
0.0602 
0.0602 
0.0602 
0.0602 

0.0603 
0.0603 
0.0603 
0.0603 
0.0604 

0.0604 
0.0604 
0.0605 
0.0605 
0.0605 

0.0605 
0.0606 
0.0606 
0.0606 
0.0606 

0.0607 
0.0607 
0.0607 
0.0607 
0.0608 

0.0608 
0.0601 
0.0609 
0.0609 
0.0609 

0.0609 
0.0610 
0.06 1 O 
0.0610 
0.0610 

- 

+o 
~ 30 

Tolerance in 
Ten Thouwndthr - 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
10 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

I O 0  

- 

1.906250 
1.937500 
1.968750 
2.000000 
2.03 1250 

2.062500 
2.093750 
2.1 25000 
2.156250 
2.187500 

2.218750 
2.250000 
2.281250 
2.3 12500 
2.343750 

2.375000 
2.406250 
2.437500 
2.468750 
2.50oooO 

2.53 i 250 
2.562500 
2.593750 
2.625000 
2.656250 

2.687500 
2.718750 
2.750000 
2.781 250 
2.81 2500 

2.143750 
2.875000 
2.90b250 
2.937500 
2.968750 

3.000000 
3.031250 
3.062500 
3.093750 
3.1 25000 

1.942 
1.973 
2.004 
2.036 
2.067 

2.098 
2.130 
2.161 
2.192 
2.224 

2.255 
2.286 
2.311 
2.349 
2.380 

2.41 I 
2.443 
2.474 
2.505 
2.537 

2.568 
2.599 
2.631 
2.662 
2.693 

2.725 
2.756 
2.787 
2.819 
2.850 

2.181 
2.912 
2.944 
2.975 
3.006 

3.038 
3.069 
3.100 
3.132 
3.163 

- 

1 .aß8 
1.919 
1.950 
1 .982 
2.013 

2.044 
2.075 
2.107 
2.138 
2.169 

2.200 
2.232 
2.263 
2.294 
2.325 

2.357 
2.388 
2.4 1 9 
2.450 
2.482 

2.513 
2.544 
2.575 
2.607 
2.638 

2.669 
2.700 
2.732 
2.763 
2.794 

2.825 
2.857 
2.888 
2.919 
2.950 

2.982 
3.013 
3.044 
3.075 
3.107 

- 

0.0620 
0.0621 
0.062 1 
0.0621 
0.0622 

0.0622 
0.0622 
0.0623 
0.0623 
0.0624 

0.0624 
0.0624 
0.0625 
0.0625 
0.0625 

0.0626 
0.062b 
0.0627 
0.0627 
0.0627 

0.0628 
0.0628 
0.0629 
0.0629 
0.0629 

0.0630 
0.0630 
0.0630 
0.0631 
0.0631 

0.0632 
0.0632 
0.0632 
0.0633 
0.0633 

0.0633 
0.0634 
0.0634 
0.0635 
0.0635 

- 

0.0587 
0.0587 
0.0587 
0.0587 
0.0587 

0.0588 
0.0588 
0.0580 
0.0518 
0.0588 

0.0588 
0.0589 
0.0589 
0.0589 
0.0589 

0.0589 
0.0590 
0.0590 
0.0590 
0.0590 

0.0590 
0.0591 
0.0591 
0.0591 
0.0591 

0.0591 
0.0592 
0.0592 
0.0592 
0.0592 

0.0592 
0.0592 
0.0593 
0.0593 
0.0593 

0.0593 
0.0593 
0.0594 
0.0594 
0.0594 

- 

0.0529 
0.0529 
0.0529 
0.0529 
0.0529 

0.0528 
0.0528 
0.0528 
0.0528 
0.0528 

0.0528 
0.0528 
0.0528 
0.0527 
0.0527 

0.0527 
0.0527 
0.0527 
0.0527 
0.0527 

0.0526 
0.0526 
0.0526 
0.0526 
0.0526 

0.0526 
0.0526 
0.0526 
0.0525 
0.0525 

0.0525 
0.0525 
0.0525 
0.0525 
0.0525 

0.0524 
0.0524 
0.0524 
0.0524 
0.0524 

- 

0.0519 
0.0519 
0.0519 
0.0519 
0.05 1 9 

0.05 18 
0.05 18 
0.0518 
0.05 1 I 
0.0518 

0.0518 
0.0517 
0.0517 
0.05 17 
0.0517 

0.05 I7 
0.0516 
0.0516 
0.0516 
0.0516 

0.0516 
0.0515 
0.0515 
0.0515 
0.0515 

0.0515 
0.0514 
0.0514 
0.0514 
0.0514 

0.0514 
0.0514 
0.05 13 
0.0513 
0.0513 

0.05 13 
0.0513 
0.051 2 
0.0512 
0.0512 

- 

0.0506 
0.0506 
0.0505 
0.0505 
0.0505 

0.0505 
0.0504 
0.0504 
0.0504 
0.0504 

0.0503 
0.0503 
0.0543 
0.0503 
0.0502 

0.0502 
0.0502 
0.0501 
0.0501 
0.0501 

0.0501 
0.0500 
0.0500 
0.0500 
0.0500 

0.0499 
0.0499 
0.0499 
0.0499 
0.0498 

0.0498 
0.0498 
0.0497 
0.0497 
0.0497 

0.0497 
0.0496 
0.0496 
0.0496 
0.0496 

- 

0.0486 
0.0485 
0.0485 
0.0485 
0.0484 

0.0484 
0.0484 
0.0483 
0.0483 
0.0482 

0.0482 
0.0482 

0.0481 
0.0481 

0.0480 
0.0480 
0.0479 
0.0479 
0.0479 

0.0478 
0.0478 
0.0477 
0.0477 
0.0477 

0.0476 
0.0476 
0.0476 
0.0475 
0.0475 

0.0474 
0.0474 
0.0474 
0.0473 
0.0473 

0.0473 
0.0472 
0.0472 
0.0471 
0.0471 

0.04ai 

- 

1 .937 
I .969 
2.000 
2.03 1 
2.062 

2.094 
2.125 
2.156 
2.187 
2.219 

2.250 
2.281 
2.312 
2.344 
2.375 

2.406 
2.437 
2.469 
2.500 
2.531 

2.562 
2.594 
2.625 
2.656 
2.687 

2.719 
2.750 
2.781 
2.812 
2.844 

2.875 
2.906 
2.937 
2.969 
3.000 

3.031 
3.062 
3.094 
3.125 
3.156 

- 

\ .883 
1.914 
1.946 
I .977 
2.001 

2.039 
2.070 
2.102 
2.133 
2.164 

2.195 
2.226 
2.257 
2.289 
2.320 

2.351 
2.382 
2.413 
2.445 
2.476 

2.507 
2.538 
2.569 
2.601 
2.632 

2.663 
2.694 
2.725 
2.756 
2.788 

2.819 
2.850 
2.111 
2.912 
2.944 

2.975 
3.006 
3.037 
3.068 
3.100 

- 

I ,960 
1.991 
2.022 
2.054 
1.085 

2.116 
2.148 
2.179 
2.210 
2.241 

2.273 
2.304 
2.335 
2.367 
2.398 

2.429 
2.460 
2.492 
2.523 
2.554 

2.566 
2.617 
2.64 
2.679 
2.71 1 

2.741 
2.773 
2.803 
2.W 
2.867 

2.898 

2.961 
2.992 
3.024 

3.05: 
3.m 
3.11; 
3.141 
3.1M 

2.930 

- 

1.347922 
1.376019 
1.3921 17 
1 A1421 4 
1.43631 1 

1 A54408 
I A80505 
1.502602 
1.524699 
1.546796 

1.568893 
1.590990 
1.613087 
I .635184 
I .657282 

1 A79379 
1.701476 
1.723575 
1.745670 
I .767767 

1.789864 
1.811961 
1.834058 
1.856155 
I ,878251 

1 ,900350 
1.922447 
I .944544 
1.96664 1 
I .988731 

2.010835 
2.032932 
2 .O55029 
2.07712d 
2.099223 

2. I 2 i 32a 
2.1434 17 
2.16551 5 
2.1 876 1 2 
2.209709 

1.865 
1.896 
1.928 
1.959 
1.m 
2.021 
2.052 
2.084 
2.115 
2.146 

2.177 
2.208 
2.240 
2.271 
2.302 

2.333 
2.365 
2.396 
2.427 
2.458 

2.489 
2.521 
2.552 
2.583 
2.614 

2.645 
2.677 
2.708 
2.739 
2.770 

2.802 
2.833 
2.864 
2.895 
2.926 

2.958 
2.989 
3.020 
3.051 
3.082 

- 
a. Measurement with pins cannot be used to determine effective space 

width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width. and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For R E F  maximum effective s p s e  width, and REF minimum effec- 
tive tooth thickness. see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
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s, 
Min. EH. Cim. Space Width 

= 0.0443 
Notes c L d 

S 

Mor. Actuo1 Cire. Space Width 

for Toleronco Clau 

7 6 5 4 

S I  sa i 5  s4 

8.7 8.6 8.5 8.4 

tV 

k X .  H. CiK. foock IhidUUSS 
= 0.0443 

Notes e L d 
t 

Min. Actual Cire. Tooth Ihirlms 

for Tolerance Class 

4 ’ 5  6 7 
I 

t, 1, t,  t 7  

11.4 11.5 11.6 11.7 

14 45 DEO PRESSURE ANGLE 
TABLE 59-45 DEG PRESSURE ANGLE.  F I L L E T  R O O T  SIDE FIT ,  40/80 SPLINE PITCH 

Inïcrnol 
and Internal 

(w Omwing Data) 

’Fi 
Form 
Dio. 

Di 
Minor 
Dio. 

Dri 
Mojor 
Dio. 

h X .  

Dre 
Mim 
Dia. 
Min. 

4.5 5.1 6.3 14.1 
.__ 

18.4 

Nola f - 

- 
O. 179 
0.204 
0.229 
0.254 
0.279 

0.304 
0.329 
0.354 
0.379 
0.404 

0.429 
0.454 
0.479 
0.504 
0.529 

0.554 
0.579 
0.604 
0.628 
0.654 

0.679 
0.704 
0.729 
0.754 
0.779 

0.804 
0.829 
0.854 
0.879 
0.904 

0.929 
0.954 
0.979 
1 .O04 
1 .o29 

1.054 
1.079 
1.104 
1.129 
1.154 

1.179 
1.204 
1.229 
1.254 
1.279 

1.304 
1.329 
1.354 
1.379 
1.404 

1.429 
1.454 
1.479 
1.504 
1.529 

- 

Note e _- 

- 
0.0427 
0.0426 
0.0426 
0.0426 
0.0426 

0.0426 
0.0426 
0.0426 
0.0425 
0.0425 

0.0425 
0.0425 
0.0425 
0.0425 
0.0425 

0.0425 
0.0424 
0.0424 
0.0424 
0.0424 

0.0424 
0.0424 
0.0424 
0.0423 
0.0423 

0.0423 
0.0423 
0.0423 
0.0423 
0.0423 

0.0423 
0.0422 
0.0422 
0.0422 
0.0422 

0.0422 
0.0422 
0.0422 
0.0421 
0.0421 

0.0421 
0.0421 
0.0421 
0.0421 
0.0421 

0.0421 
0.0420 
0.0420 
0.0420 
0.0420 

0.0420 
0.0420 
0.0420 
0.04 I9 
0.04 I9 - 

+ 30 
-0 

0.135 
0.160 
o. 185 
0.210 
0.235 

0.260 
0.285 
0.3 1 O 
0.335 
0.360 

0.385 
0.410 
0.435 
0.460 
0.485 

0.510 
0.535 
0.560 
0.585 
0.610 

0.635 
0.660 
0.685 
0.710 
0.735 

0.760 
0.785 
0.8 1 o 
0.835 
0.860 

0.885 
0.910 
0.935 
0.960 
0.985 

1.010 
1 .O35 
I .o60 
1 ,085 
1.110 

1.135 
1 . 1 6 0  
1.185 
1.210 
1.235 

1.260 
1.285 
1.310 
1.335 
1.360 

1.385 
1.410 
1.435 
1.460 
1 A85 

- 

+o - 30 

0.175 
0.100 
0.225 
0.250 
0.275 

0.300 
0.325 
0.350 
0.375 
0.400 

0.425 
0.450 
0.475 
0.m 
0.525 

0.550 
0.575 
0.600 
0.625 
0.650 

0.675 
0.700 
0.725 
0.750 
0.775 

0.800 
0.825 
0.850 
0.875 
0.900 

0.925 
0.950 
0.975 
1 .ow 
1 .o25 

1 .O50  
1 .O75 
1 . 1 0 0  
1.125 
1.150 

1.175 
1 .zoo 
1 2 2 5  
1.250 
1.275 

1.300 
1.325 
1.350 
1.375 
1 A00 

1 A25 
1.450 
1.475 

1 . I25 
(contii 

- 

1.m 

- 

NOtb 

- 
0.131 
0.158 
0.181 
0.208 
0.231 

0.258 
0.281 
0.308 
0.331 
0.358 

0.381 
0.408 
0.431 

0.481 

0.506 
0.531 
0.556 
0.581 
0.806 

0.631 
0.656 
0.681 
0.706 
0.731 

0.756 
0.781 
0.808 
0.831 
0.856 

0.881 
0.906 
0.931 
0.956 
0.981 

1 .O06 
1.031 
1 .O56 
1 . o 8 1  
1.106 

1.131 
1.158 
1.181 
1.206 
1.231 

1.256 
1.281 
1.306 
1.331 
1356 

I .381 
I .KM 
1.431 
1.456 
1.481 

sd on 

0.45m 

- 

Toloranee in 
Ton Thousandths - 

0.0466 
0.0466 
0.0467 
0.0467 
0.0467 

0.0467 
0.0467 
0.0467 
0.0468 
0.0468 

0.0468 
0.0468 
0.0468 
0.0469 
0.0469 

0.0469 
0.0469 
0.0469 
0.0470 
0.0470 

0.0470 
0.0470 
0.0470 
0.0471 
0.0471 

0.0471 
0.0471 
0.0471 
0.0471 
0.0472 

0.0472 
0.0472 
0.0472 
0.0472 
0.0473 

0.0473 
0.0473 
0.0473 
0.0473 
0.0474 

0.0474 
0.0474 
0.0474 
0.0474 
0.0474 

0.0475 
0.0175 
0.0475 
0.0475 
0.0475 

0.0476 
0.0476 
0.0476 
0.0476 
0.0476 

- 
0.0459 
0.0460 
0.0460 
0.0460 
0.0460 

0.0460 
0.046û 
0.0460 
0.0461 
0.0461 

0.0461 
0.0461 
0.0461 
0.0461 
0.0461 

0.0461 
0.0462 
0.0462 
0.0462 
0.0462 

0.0462 
0.0462 
0.0462 
0.0463 
0.0463 

0.0463 
0.0463 
0.0463 
0.0463 
0.0463 

0.0463 
0.0464 
0.0464 
0.0464 
0.0464 

0.0464 
0.0464 
0.0464 
0.0465 
0.0465 

0.0465 
0.0465 
0.0465 
0.0465 
0.0465 

0.0465 
0.0466 
0.0466 
0.0466 
0.0466 

0.0466 
0.0466 
0.0466 
0.04U 
0.0467 

- 
0.0420 
0.0420 
0.04 19 
0.04 I9 
0.0419 

0.0419 
0.0419 
0.0419 
0.04 1 8 
0.04 18 

0.04 I 8 
0.04i8 
0.04 18 
0.0417 
0.04 17 

0.0417 
0.0417 
0.0417 
0.0416 
0.0416 

0.0416 
0.0416 
0.04 16 
0.0415 
0.0415 

0.04 15 
0.04 15 
0.041 5 
0.0415 
0.04 I 4  

0.0414 
0.0414 
0.0414 
0.04 14 
0.0413 

0.0413 
0.0413 
0.04 13 
0.0413 
0.04 1 2 

0.04 1 2 
0.0412 
o.ari2 
0.04 12 
0.04 1 2 

0.04 1 1 
0.041 1 
0.041 1 
0.041 1 
0.04 1 1 

0.04 I O 
0.04 IO 
0.0410 
0.0410 
0.0410 - 

- 
0.04 1 1 
0.0410 
0.0410 
0.04 I O 
0.0410 

0.0409 
0.0409 
0.0409 
0.0401 
0.0408 

0.0408 
0.0408 
0.0407 
0.0407 
0.0407 

0.0407 
0.0406 
0.0406 
0.0406 
0.0406 

0.0405 
0.0405 
0.0405 
0.0404 
0.0404 

0.0404 
0.0404 
0.0403 
0.0403 
0.0403 

0.0403 
0.0402 
0.0402 
0.0402 
0.0402 

0.0401 
0.0401 
0.0401 
0.0400 
0.0400 

0.0400 
0.0400 
0.0399 
0.0399 
0.0399 

0.0399 
0.0398 
0.0398 
0.0398 
0.0398 

0.0397 
0.0397 
0.0397 
0.0397 
0.0396 - 

- 
6 
7 
II 
9 

10 

I l  
12 
13 
14 
I5 

16 
17 
III  
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
3Q 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50  

51 
52 
53 
54 
55 

56 
57 
58 
5Q 
60 

-- 
o. I ~OOOOII 
0.17500Oû 
0.2000000 
0.2250000 
O.  2 500000 

0.2750000 
0.3000000 
0.3250000 
O. 3 500000 
O. 37jOOOO 

0.4000000 
0.4250000 
O. 4 500000 
0.4750000 
0.5000000 

0.5250000 
0.5500000 
0.5750000 
0.600oooO 
0.6250000 

0.6500000 
0.6750000 
0.7000000 
0.7250000 
0.7500000 

0.7750000 
0.8000000 
0.8250000 
O .ô 500OOO 
0.8750000 

0.9000000 
0.9250000 
O.  9 500000 
O .97 50000 

1 .oooOOO 

1 .O25000 
1 .O50000 
1.075000 
1 .100000 
1.125000 

I .  1 50000 
1.175000 
1.200000 
1.225000 
1.250000 

1.275000 
1.300000 
1.325000 
1.350000 
1.375000 

1.400000 
1.425000 
1.450000 
1.475000 
1 .500000 

0.118 
0.143 
0.168 
0.193 
0.218 

0.243 
0.268 
0.293 
0.318 
0.343 

0.367 
0.392 
0.417 
0.442 
0.467 

0.492 
0.517 
0.542 
0 .M 
0.992 

0.617 
O M  
0.667 
0.691 
0.717 

0 .74  
0.747 
0.792 
0j17 
0.842 

0.867 
0.092 
0.917 

0.W 

0.992 
1.017 
1 .o11 
1 .oó6 
1.w1 

1.116 
1.141 
1.166 
1.191 
1f16 

1 . 2 4  
1.266 
1.291 
1.316 
1 .a1 

h366 
1.391 
1.416 
1.441 
I .u6 

0.94 

t p0g.L 

O. 1060660 
O. 1237437 
0.1 414214 
O. 1590990 
0.1767767 

o. 1944543 
0.21 21320 
0.2298097 
0.2474874 
0.265 1650 

0.2818427 
0.3005204 
0.3181981 
0.3358757 
0.3535534 

0.3712311 
0.3889087 
0.4065864 
0.4242641 
0.4419417 

0.4596194 
0.4772971 
0.4P49748 
0.5 126523 
0.5303301 

0.5480078 
0.5656854 
0.5833631 
0.6010408 
0.6187184 

0.6363961 
0.6540737 
0.671751 5 
0.6894291 
0.7071068 

0.7247845 
0.7424621 
0.7601397 
0.7778174 
0.7954951 

0.8 13 I728 
0.8308505 
0.8485282 
0.ô662058 
0.8831835 

0.9015612 
0.9I92388 
0.9369165 
0.9545942 
0.9722718 

0.9899495 
1 307627 
I ,025305 
1 .O42983 
1.060660 

0.0475 
0.0476 
0.0476 
0.0476 
0.0476 

0.0477 
0.0477 
0.0477 
0.0478 
0.0478 

0.0478 
0.0478 
0.0479 
0.0479 
0.0479 

0.0479 
0.0480 
0.04W 
0.0480 
0.0480 

0.0481 
0.0481 
0.0481 
0.0482 
0.0482 

0.0482 
0.0482 
0.0483 
0.0483 
0.0483 

0.0483 
0.0484 
0.0484 
0.0484 
0.0484 

0.0485 
0.0485 
0.0485 
0.0486 
0.0486 

0.0486 
0.0486 
0.0487 
0.0487 
0.0487 

0.0487 
0.0488 
0.0488 
0.0488 
0.0488 

0.0489 
0.0489 
0.0489 
0.0489 
0.0490 

0.0489 
0.0490 
0.0490 
0.0490 
0.0491 

0.0491 
0.0492 
0.0492 
0.0492 
0.0493 

0.0493 
0.0493 
0.0494 
0.0494 
0.0495 

0.0495 
0.0495 
0.0496 
0.0496 
0.0496 

0.0497 
0.0497 
0.0498 
0.0498 
0.0498 

0.0499 
0.0499 
0.0500 
0.0500 
0,0500 

0.0501 
0.0501 
0.0501 
0.0502 
0.0502 

0.0503 
0.0503 
0.0503 
0.0504 
0.0504 

0.0504 
0.0505 
0.0505 
0.0506 
0.0506 

0.0506 
0.0507 
0.0507 
0.0501 
0.0501 

0.0508 
0.0509 
0.0509 
0.0509 
0.0510 

0.192 
0.217 
0.242 
0.267 
0.292 

0.317 
0.342 
0.367 
0.392 
0.417 

0.443 
0.468 
0.493 
0.518 
0.543 

0.568 
0.593 
0.618 
0.643 
0.668 

0.693 
0.718 
0.743 
0.768 
0.793 

0.818 
0.843 
0.868 
0.893 
0.918 

0.943 
0.968 
0.993 
1 .O18 
1.043 

1 .O68 
1 .o93 
1.119 
1.144 
1.169 

1.194 
1.219 
1 . z u  
1.269 
1.294 

1.319 
1 .Y 
1.369 
1.394 
1.419 

1.444 
1.469 
1.494 
1.519 
I .su 

0.0397 
0.0396 
0.0396 
0.0396 
0.0395 

0.0395 
0.0394 
0.0394 
0.0394 
0.0393 

0.0393 
0.0393 
0.0392 
0.0392 
0.0391 

0.0391 
0.0391 
0.0390 
0.0390 
0.0309 

0.0389 
0.0389 
0.0388 
0.0388 
0.0388 

0.0387 
0.0387 
0.0386 
0.03ô6 
0.0386 

0.0385 
0.0385 
0.0385 
0.0384 
0.0384 

0.0363 
0.0383 
0.0363 
0.0382 
0.0382 

0.0382 
0.0381 
0.0311 
0.0380 
0.0380 

0.0380 
0.0379 
0.0379 
0.0378 
0.0378 

0.0378 
0.0371 
0.0377 
0.0377 
0.0376 - 

a. Measurement with pins cannot be used to determine rf foct iw s p a a  
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width, and REF minimum e f k -  

e. Figures in bnld type are modified values, see Section 25. 
f. Form dia values for 6 tnru 60 teeth corrected with 1996 reaffimation. 

tive tooth thickness, see Table 64. 
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STD*SAE B72-1-ENGL L99b - 7943725 058'4775 '40-5 

I 4 tV 

Min. Eff. Circ. Space Width 
= 0.0443 

Notes c L d 

Max. Hf. Circ. Tooth Thickness 
7 O0443 

Noies c d 
~ 

S 

M a x .  Actual Circ. Space Width 

for Tolerance Clas 

t 

Min. Actual Circ. Tooth Thickness 

for Tolerance Class 

0.0406 
n n i n i  

, 0.0391 
nn-ai  

0.0405 
0.0405 
0.0405 

0.0390 
0.0390 
0.0390 

92 
93 
94 
9 5  

96 

2 300000 
2 325000 
2 350000 
2375wa 

2 400000 

45 DEG PRESSURE ANGLE 
T A B L E  59-45 D E G  PRESSURE A N G L E ,  F I L L E T  R O O T  S IDE F IT ,  40/80 SPLINE P ITCH 

Internal 
and 

Eaternol 

Intomal 
(H. Drawing Daia) 

External 
(we Drawing Data) 

Ï 7 

DFe 
Form 
Dio. 

__ 
17.3 

Noie e 

- 

_- - 

DFi 
Form 
Dia. 

Di 
Minor 
Dia. 

00 
Major 
Dio. 

_- 
14.1 

"re 
Minor 
Dia. 
Min. 

__ 
18.4 

Pitch Base 
f Dia. Dio. 

c 

Major 
Dia. 
Mar. 

_ _ _  
4 5  
___ 

5.1 - 6.3 8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 

qote e Noies - L b  - 

- 

0.0419 
0.0419 
0.0419 
0.04 1 9 
0.0419 

0.04 18 
0.0418 
0.04 1 8 
0.0418 
0.0418 

0.0418 
0.0418 
0.04 1 8 
0.0417 
0.04 17 

0.04 17 
0.0417 
0.0417 
0.0417 
0.0417 

0.04 16 
0.0416 
0.0416 
0.0416 
0.0416 

0.0416 
0.04 I6 
0.0416 
0.0415 
0.0415 

0.04 I5 
0.04 I5 
0.041 5 
0.04 15 
0.04 15 

0.0414 
0.0414 
0.0414 
0.0414 
0.0414 

- 

- 
+o 

- 30 Tolerance in 
Ten Thousondths 

+ 30 
-0 

__ 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
m3 

81 
82 
83 
84 
85 

86 
87 
88 
89 

-- 

1.525000 
1.550000 
1.575000 
1.600000 
I A25000 

1.650000 
1 A75000 
1.700000 
1.725000 
1.750000 

1.775000 
1.800000 
1.825000 
I .850000 
1 ,875000 

1.900000 
1.925000 
1.950000 
1.975000 
2.000000 

2.025000 
2.050000 
2.075000 
2.l00000 
2.125000 

2.150000 
2.175000 
2.200000 
2.225000 

1.078338 
1.096016 
1 . I  I3693 
1.13 1371 
I .  149049 

I .  166726 
1 ,184404 
1.202082 
1.219759 
1.237437 

1.255115 
1.272792 
1.290470 
1.3081 48 
1.325825 

1.343503 
1.361181 
1.378858 
1.396536 
1.414214 

1.431 891 
1.449569 
1.467247 
1.484924 
1.502602 

1.520280 
1.537957 
1.555635 
1.5733 I3 
I.590990 

I A08668 
I ,626346 
1.644023 
I .66 1701 
1 A79379 

1.697056 
1.714734 
I .7324 12 
1.750089 
1.767767 

1 .á69 
1.594 
1.619 
1.644 
1.669 

1.694 
1.719 
1.744 
1 .i70 
1.795 

1.820 
1.845 
1 .ô70 
1.895 
1 .wo 
1.945 
1.970 
1 .w5 
2.020 
2.045 

2.070 
2.095 
2.120 
2.145 
2.170 

2.195 
2.220 
2.245 
2.270 
2.295 

2.320 
2.345 
2.370 
2.395 
2.421 

2.446 
2.471 
2.496 
2.521 
2.546 

- 

1.554 
1.579 
1.604 
1.629 
1.654 

1.679 
1.704 
1.729 
1.754 
1.779 

1 .ô04 
1.829 
I .854 
I A79 
1.904 

1.929 
1.954 
1.979 
2.004 
2.029 

2.055 
2.080 
2.105 
2.130 
2.155 

2.1 80 
2.205 
2.230 
2.255 
2.280 

2.305 
2.330 
2.355 
2.380 
2.405 

2.430 
2.455 
2.480 
2.505 
2.530 

- 

1.510 
1.535 
1.560 
1.585 
1.610 

1.635 
1.660 
1 A85 
1.710 
1.735 

I .760 
1.785 
1.810 
1.835 
1.860 

I .E85 
1.910 
1.935 
1.960 
1.985 

2.010 
2.035 
2.060 
2.085 
2.110 

2.135 
2.160 
2.185 
2.210 
2.235 

2.260 
2.285 
2.310 
2.335 
2.360 

2.385 
2.410 
2.435 
2.460 
2.485 

- 

0.0510 
0.051 I 
0.051 1 
0.05 1 I 
0.05 12 

0.0512 
0.0512 
0.0513 
0.0513 
0.05 I4  

0.0514 
0.051 4 
0.051 5 
0.0515 
0.0515 

0.0516 
0.0516 
0.0517 
0.0517 
0.0517 

0.05 I8 
0.0518 
0.0519 
0.0519 
0.0519 

0.0520 
0.0520 
0.0520 
0.0521 
0.0521 

0.0522 
0.0522 
0.0522 
0.0523 
0.0523 

0.0523 
0.0524 
0.0524 
0.0525 
0.0525 

- 

0.0490 
0.0490 
0.0491 
0.0491 
O .O49 1 

0.0491 
0.0492 
0.0492 
0.0492 
0.0492 

0.0493 
03493 
0.0493 
0.0493 
0.0494 

0.0494 
0.0494 
0.0495 
0.0495 
0.0495 

0.0495 
0.0496 
0.0496 
0.0496 
0.0496 

0.0497 
0.0497 
0.0497 
0.0497 
0.0498 

0.0498 
0.0498 
0.0499 
0.0499 
0.0499 

0.0499 
0.0500 
0.0500 
0.0500 
0.0500 

- 

1.0477 
5.0477 
3.0477 
3.0477 
3.0477 

3.0478 
3.0478 
3.0478 
3.0478 
3.0478 

0.0478 
0.0479 
0.0479 
0.0479 
0.0479 

0.0479 
0.0480 
0.0480 
0.0480 
0.0480 

0.0480 
0.0481 
0.0481 
0.0481 
0.0481 

0.0481 
0.0482 
0.0482 
0.0482 
0.0482 

0.0482 
0.0482 
0.0483 
0.0483 
0.0483 

0.0483 
0.0483 
0.0484 
0.0484 
0.0484 

- 

0.0467 
0.0467 
0.0467 
0.0467 
0.0467 

0.0468 
0.0468 
0.0468 
0.0468 
0.0468 

0.0468 
0.0468 
0.3468 
0.0469 
0.0469 

0.0469 
0.0469 
0.0469 
0.0469 
0.0469 

0.0470 
0.0470 
0.0470 
0.0470 
0.0470 

0.0470 
0.0470 
0.0470 
0.047 I 
0.0471 

0.0471 
0.0471 
0.0474 
0.0471 
0.0471 

0.0472 
0.0472 
0.0472 
0.0472 
0.0472 

- 

0.0409 
0.0409 
0.0409 
0.0409 
0.0409 

0.0408 
0.0408 
0.0408 
0.0408 
0.0408 

0.0408 
0.0407 
0.0407 
0.0407 
0.0407 

0.0407 
0.0406 

0.0396 
0.0396 
0.0395 
0.0395 
0.0395 

0.0395 
0.0394 
0.0394 
0.0394 
0.0394 

0.0393 
0.0393 
0.0393 
0.0393 
0.0392 

0.0392 
0.0392 

0.0376 
0.0375 
0.0375 
0.0375 
0.0374 

0.0374 
0.0374 
0.0373 
0.0373 
0.0372 

0.0372 
0.0372 
0.0371 
0.0371 
0.0370 

0.0370 
0.0370 
0.0369 
0.0369 
0.0369 

0.0368 
0.0368 
0.0367 
0.0367 
0.0367 

0.0366 

0.0366 
0.0365 
0.0365 

0.0364 
0.0364 
0.0364 
0.0363 
0.0363 

0.0363 
0.0362 
0.0362 
0.0361 
0.0361 

0.0366 

- 

1.550 
1.575 
1.600 
1.625 
1.650 

1.675 
1 .roo 
1.725 
1.750 
1.775 

I A O 0  
1.825 
1.850 
1.875 
1 .voo 

I ,925 
1.950 
1.975 
2.000 
2.025 

2.050 
2.075 
2.100 
2.125 
2.150 

2.175 
2.200 
2.225 
2.250 
2.275 

2.300 
2.325 
2.350 
2.375 
2.400 

2.425 
2.450 
2.475 
2.500 
2.525 

1.506 
1.531 
1.556 
1.581 
1.606 

1.631 
1.656 
1.681 
1.706 
1.731 

1.756 
1.781 
I .806 
1.83 I 
1 .856 

1.881 
I ,906 
1.931 
1.956 
1.981 

2.005 
2.030 
2.055 
2.080 
2.105 

2.130 
2.155 
1.180 
2.205 
2.230 

2.255 
2.280 
2.305 
2.330 
2.355 

2.380 
2.405 
2.430 
2.455 
2.480 

I A91 
1.516 
1.541 
1.566 
1.591 

1.616 
I .641 
1.666 

1.715 

1.740 
1.765 
1 .m 
1.815 
1 .840 

1.865 
1.890 
1.915 
1.940 
1.965 

1.990 
2.015 
2.040 
2.065 
2.090 

2.115 
2.140 
2.165 
2.190 
2.215 

2.240 
2.265 
2.290 
2.315 
2.339 

2.364 

2.414 
2.439 
2.464 

1.690 

2.389 

0.0404 
0.0404 
0.0404 

0.0404 
0.0404 
0.0403 
0.0403 
0.0403 

0.0403 
0.0403 
0.0402 
0.0402 
0.0402 

- 

0.0389 
0.0389 
0.0388 

0.0388 
0.0388 
0.0387 
0.0387 
0.0387 

0.0387 
0.0386 
0.0386 
0.0386 
0.0386 

- 
a. Measurement with pins cannot be used to determine effective space 

width and tooth thickners. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For R E F  minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For REF maximum effective space width. and REF mlntmum effec- 
tive tooth thickness. see Table 64. 

e. Ftgures in bold type óre modified values, see Section 25 
, 
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N 

.e 

i * 
a 

D 
?itch 
Dia. 

s, 
Min. Eff. Circ. Space Widïh 

- 0.0369 
Notes c L d 

t V  

Mar. Eff. Circ. Tooth Thickness 
: 0.03ó9 

Notes c d 
S 

Mai .  Actual Circ. Space Width 

for Tolerance Class 

7 6 5 4 

1 7  =ti % I, 

8.7 8.6 8.5 8.4 

t 

Min. Actual Circ. Tooih Thickness 

for Tolerance Class 

4 5 6 7 

14 15 1, t 7  
__ ~ _ _  

11.4 11.5 11.6 11.7 

45 DEG PRESSURE ANGLE 
TABLE 60-45 DEG PRESSURE ANGLE, FILLET ROOT SIDE FIT, 48/96 SPLINE PITCH 

Internal 
and 

€Niemal 

lnïemal 
(8- Drawing Data) 

External 
(see Drawing Doto) 

- 

Di 
Minor 
Dia. 

- 

DFe 
Form 
Dio. 

- 
17.3 

Note e 

Noie f 

.- 

- 

Dri 
Major 
Dia. 
Moi. 

DF i 
Form 
Dio. 

Db 
lase 
Dia. 

3.3 

Dre 
Minor 
Dia. 
Min. 

Major 
Dio. 

~- 
14.1 6.3 

Note e 

__ 
4.5 18.4 5. I 

Note f - 
+O 

. 30 

O. 146 
0.167 
0.188 
0.208 
0.229 

0.250 
0.271 
0.292 
0.312 
0.333 

0.354 
0.375 
0.396 
0.417 
0.437 

0.450 
0.479 
0.500 
0.521 
0.542 

0.562 
0.583 
0.604 
0.625 
0.646 

0.667 
0.687 
0.708 
0.729 
0.750 

0.771 
0.792 
0.812 
0.833 
0.854 

0.875 
0.896 
0.917 
0.937 
0.958 

0.979 
1 .O00 
1.021 
1 .O42 
1.062 

1 .O83 
1.104 
1.125 
1.146 
1.167 

1.187 
1.208 
1.229 
I .250 
1.271 

- 
Tolerance in 
Ten Thousandths 

+ 30 
-0 

- 
0.0385 
0.0386 
0.0386 
0.0386 
0.0386 

0.0386 
0.0386 
0.0386 
0.0387 
0.0387 

0.0387 
0.0387 
0.0387 
0.0387 
0.0387 

0.0387 
0.0388 
0.0388 
0.0388 
0.0308 

0.0388 
0.0388 
0.0388 
0.0309 
0.0389 

0.0389 
0.0389 
0.0309 
0.0389 
0.0389 

0.0389 
0.0390 
0.0390 
0.0390 
0.0390 

0.0390 
0.0390 
0.0390 
0.0391 
0.0391 

0.0391 
0.039 1 
0.0391 
0.0391 
0.0391 

0.0391 
0.0392 
0.0392 
0.0392 
0.0392 

0.0392 
0.0392 
0.0392 
0.0393 
0.0393 

- 
0.0346 
0.0346 
0.0345 
0.0345 
0.0345 

0.0345 
0.0345 
0.0345 
0.0344 
0.0344 

0.0344 
0.0344 
0.0344 
0.0343 
0.0343 

0.0343 
0.0343 
0.0343 
0.0342 
0.0342 

0.0342 
0.0342 
0.0342 
0.0341 
0.0341 

0.034 I 
0.034 I 
0.034 1 
0.0341 
0.0340 

0.0340 
0.0340 
0.0340 
0.0340 
0.0339 

0.0339 
0.0339 
0.0339 
0.0339 
0.0338 

0.0338 
0.0338 
0.0338 
0.0330 
0.0337 

0.0337 
0.0337 
0.0337 
0.0337 
0.0337 

0.0336 
0.0336 
0.0336 
0.0336 
0.0336 

- 

-- 
0.097 
0.1 18 
0.139 
o.lm 
0.181 

0.101 
0.222 
0.243 
0.264 
0.285 

0.305 
0.326 
0.347 
0.368 
0.389 

0.409 
0.40 
0.451 
0.472 
0.493 

0.513 
0.534 
0.555 
0.576 
0.597 

0.617 
0.638 
0.659 
0.680 
0.701 

0.721 
0.742 
0.763 
0.784 
0m4 

0.625 
0.846 
0.867 
0.888 
0.908 

0.929 
0.950 
0.971 
0.992 
1.012 

1 .O33 
1 .o54 
1 .O75 
I .O96 
1.116 

1.137 
1.158 
1.179 
1.200 
1.220 

- 
6 
7 
8 
9 
10 

1 1  
12 
I3 
14 
15 

16 
17 
10 
I9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
64 
55 

56 
57 
58 
59 
60 

0.1250000 
O. 1458332 
0.1666667 
O. 1875000 
0.2083331 

0.2291667 
0.2500000 

0.29 16667 
0.3 125000 

0.3333333 
0.3541667 
0.3750000 
0.3958333 
0.4 166667 

0.4375000 
0.4503333 
0.4791 667 
0.5000000 
0.5200333 

0.5416667 
O. 5625000 
0.5833333 
0.604 I667 
0.6250000 

0.6458333 
0.6666667 
0.6875000 
0.7083333 
0.729 1667 

0.7500000 
0.7700333 
0.79 16667 
0.8125000 
0.8333333 

0.8541667 
0.075Mx)o 
0.8958333 
0.9 1 66667 
0.9375000 

0.9583333 
0.9791667 

I .oooooo 
1 .O20833 
1 .O4 I667 

1 .O62500 
1 .O83333 
1. IO4 I67 
l.125000 
1.145833 

1.166667 
I .  187500 
1 .208333 
1.229 167 
1 .2 50000 

0.27083a3 

0.0883883 
0.1031197 
0.1178511 
0.1325825 
O. I4731 39 

0.1610453 
O. 1767767 
O. 191 5081 
0.2062395 
O. 2209709 

0.2357023 
0.2504337 
0.2651650 
0.2798464 
0.2946278 

0.3093592 
0.3240906 
0.3308220 
0.3535534 
0.3602848 

0.3830162 
0.3977476 
0.4124790 
0.4272104 
0.44 194 17 

0.4566731 
0.471 4045 
0.4861359 
0.5008673 
0.51559W 

0.5303301 
0.5450615 
0.5597929 
0.5745243 
0.5092556 

0.6039871 
0.61 O71 84 
0.6334491 
0.6401 81 2 
0.66291 26 

0.6776440 
0.6923754 
0.707 1068 
0.72 I838 1 
0.7365695 

0.7513009 
0.7660324 
0.7007638 
0.7954951 
0.0102265 

0.8249579 
0.0396893 
0.1544207 
0.869 1 52 I 
0.1038835 

0.150 
0.171 
0.192 
0.213 
0.234 

0.254 
0.275 
0.296 
0.317 
0.338 

0.359 
0.379 
0.400 
0.421 
0.442 

0.463 
0.484 
0.504 
0.525 
0.546 

0.567 
0.588 
0.609 
0.629 
0.650 

0.671 
0.692 
0.713 
0.734 
0.754 

0.775 
0.796 
0.817 
0.838 
0.859 

0.879 
0.900 
0.921 
0.942 
0.963 

0.984 
1 .o04 
1.025 
1 .O46 
1 .O67 

1.088 
1.109 
1.129 
1.150 
1.171 

1.192 
1.213 
1.234 
1.254 
1.275 

0.113 
0.134 
0.155 
0.175 
0.196 

0.217 
0.238 
0.259 
0.280 
0.300 

0.321 
0.342 
0.363 
0.384 
0.405 

0.425 
0.446 
0.467 
0.488 
0.509 

0.530 
0.550 
0.571 
0392 
0.613 

0.634 
0.655 
0.675 
0.696 
0.717 

0.738 
0.759 
0.780 
0.800 
0.821 

0.142 
0.863 
0.884 
0.905 
0.925 

0.946 
0.967 
0.988 
1 .o09 
1 .O30 

1 .O50 
1.071 
1 .O92 
1.113 
1.134 

1.155 
1.175 
1.196 
1.217 
1.238 

0.0415 
0.0416 
0.0416 
0.04 16 
0.0417 

0.0417 
0.04 18 
0.04 1 8 
0.0418 
0.0419 

0.0419 
0.0419 
0.0420 
0.0420 
0.0421 

0.0421 
0.042 I 
0.0422 
0.0422 
0.0422 

0.0423 
0.0423 
0.0424 
0.0424 
0.0424 

0.0425 
0.0425 
0.0426 
0.0426 
0.0426 

0.0427 
0.0427 
0.0427 
0.0420 
0.0420 

0.0429 
0.0429 
0.0429 
0.0430 
0.0430 

0.0430 
0.0431 
0.0431 
0.0432 
0.0432 

0.0432 
0.0433 
0.0433 
0.0434 
0.0434 

0.0434 
0.0435 
0.0435 
0.0435 
0.0436 

0.0401 
0.0402 
0.0402 
0.0402 
0.0402 

0.0403 
0.0403 
0.0403 
0.0404 
0.0404 

0.0404 
0.0404 
0.0405 
0.0405 
0.0405 

0.0405 
0.0406 
0.0406 
0.0406 
0.0406 

0.0407 
0.0407 
0.0407 
0.0408 
0.0408 

0.0408 
0.0408 
0.0409 
0.0409 
0.0409 

0.0409 
0.0410 
0.04 1 O 
0.04 1 O 
0.04 1 O 

0.041 1 
0.041 1 
0.041 1 
0.04 12 
0.0412 

0.04 12 
0.0412 
0.04 13 
0.04 13 
0.0413 

0.0413 
0.04 14 
D.04 14 
0.0414 
0.0414 

D.0415 
3.04 15 
D.04 15 
0.04 15 
D.04 16 

0.0392 
0.0392 
0.0393 
0.0393 
0.0393 

0.0393 
0.0393 
0.0393 
0.0394 
0.0394 

0.0394 
0.0394 
0.0394 
0.0395 
0.0395 

0.0395 
0.0395 
0.0395 
0.0396 
0.0396 

0.0396 
0.0396 
0.0396 
0.0397 
0.0397 

0.0397 
0.0397 
0.0397 
0.0397 
0.0398 

0.0398 
0.0398 
0.0391 
0.0398 
0.0399 

0.0399 
0.0399 
0.0399 
0.0399 
0.0400 

0.0400 
0.0400 
0.0400 
0.0400 
0.0400 

0.0401 
0.040 I 
0.0401 
0.0401 
0.0401 

0.0402 
0.0402 
0.0402 
0.0402 
0.0402 

0.108 
0.129 
O. 150 
0.171 
0.191 

0.212 
0.233 
0.254 
0.275 
0.296 

0.316 
0.337 
0.358 
0.379 
0.400 

0.421 
0.441 
0.462 
0.483 
0.504 

0.525 
0.546 
0.566 
0.587 
0.608 

0.629 
0.650 
0.671 
0.691 
0.712 

0.733 
0.754 
0.775 
0.796 
0.816 

0.837 
0.858 
0.879 
0.900 
0.921 

0.941 
0.962 
0.983 
1 .O04 
1 .O25 

1 .O46 
1 .O66 
1 .O87 
1.108 
1.129 

1.150 
1.171 
1.191 
1.212 
1.233 

0.161 
0.182 
0.201 
0.223 
0.244 

0.265 
0.286 
0.307 
0.328 
0.349 

0.370 
0.3W 
0.41 1 
0.432 
0.453 

0.474 
0.495 
0.516 
0.537 
0.557 

0.578 
0.5W 
0.620 
0.641 
0.662 

0.683 
0.704 
0.714 
0 .14  
0.766 

O.iô7 
0.808 
0.829 
0 . W  
0.871 

0.891 
0.912 
0.933 
0.954 
0.975 

0.996 
1.017 
1 .O37 
1 .ou) 
1 .O79 

1.100 
1.121 
1.142 
1.163 
1.184 

1.204 
1.225 
1.246 
1.267 
1.288 

0.0353 
0.0352 
0.0352 
0.0352 
0.0352 

0.0352 
0.0352 
0.0352 
0.0351 
0.0351 

0.0351 
0.0351 
0.0351 
0.0351 
0.0351 

0.0351 
0.0350 
0.0350 
0.0350 
0.0350 

0.0350 
0.0350 
0.0350 
0.0349 
0.0349 

0.0349 
0.0349 
0.0349 
0.0349 
0.0349 

0.0349 
0.0348 
0.0348 
0.0348 
0.0348 

0.0340 
0.0348 
0.0348 
0.0347 
0.0347 

0.0347 
0.0347 
0.0347 
0.0347 
0.0347 

0.0347 
0.0346 
0.0346 
0.0346 
0.0346 

0.0346 
0.0346 
0.0346 
0.0345 
0.0345 

0.0337 
0.0336 
0.0336 
0.0336 
0.0336 

0.0335 
0.0335 
0.0335 
0.0334 
0.0334 

0.0334 
0.0334 
0.0333 
0.0333 
0.0333 

0.0333 
0.0332 
0.0332 
0.0332 
0.0332 

0.0331 
0.0331 
0.0331 
0.0330 
0.0330 

0.0330 
0.0330 
0.0329 
0.0329 
0.0329 

0.0329 
0.0320 
0.0328 
0.0320 
0.0328 

0.9327 
0.0327 
0.0327 
0.0326 
0.0326 

0.0326 
0.0326 
0.0325 
0.0325 
0.0325 

0.0325 
0.0324 
0.0324 
0.0324 
0.0324 

0.0323 
0.0323 
0.0323 
0.0323 
0.0322 

- 

0.0323 
0.0322 
0.0322 
0.0322 
0.0321 

0.032 I 
0.0320 
0.0320 
0.0320 
0.0319 

0.03 19 
0.03 19 
0.0318 
0.03 1 8 
0.0317 

0.03 I7 
0.0317 
0.03 I 6 
0.03 I6 
0.03 I5 

0.03 I5 
0.03 13 
0.03 I4  
0.0314 
0.03 14 

0.0313 
0.0313 
0.031 2 
0.031 2 
0.03 12 

0.031 1 
0.0311- 
0.03 1 1 
0.0310 
0.0310 

0.0309 
0.0309 
0.0309 
0.0308 
0.0308 

0.0308 
0.0307 
0.0307 
0.0306 
0.0306 

D.0306 
0.0305 
D.0305 
3.0304 
3.0304 

3.0304 
3.0303 
).O303 
3.0303 
).O302 
- (continued on neat poge) 

a. Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For R E F  minimum actual space width. and R E F  maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 

d. For R E F  maximum effective space width. and R E F  minimum effec- 
tive tooth thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
f. Form dia values for 6 thru 88 teeth corrected with 1996 reaffirmation. 
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Min. Eft. Ciic. Space Width 
= 0.0369 

Not- c & d 

45 DEG PRESSURE ANGLE 
TABLE 60-46 DEG PRESSURE ANGLE, FILLET ROOT SIDE FIT, 46/96 SPLINE PITCH 

t V  

Mon. Eff. Circ. Tooth Thiclimr 
= 0.0369 

Notos c d 

77 

S t 

Max. Actual Cire. Space Width 

for Taloronco Clou 

.Min. Actual Circ. Tooth Thictrimr 

for Tolomnco Class 

' 

7 6 5 4 4 5 6 7 

s7 '6 s5 SI  t, t, t6 '7 

8.7 8.6 8.S 8.4 11.4 11.5 11.6 11.7 

I 
Intomal 

(seo Drowimg Doto) 
Entomal 

(H. Drawing Dota) 

- 

DO 
k<ijor 
Dio. 

Dri 
rrojor 
Dio. 
Man. 

- 
4.5 

Di 
Pnor 
Dia. 

- 
6.3 

DFe 
Form 
DIO. 

're 
Minor 
Dio. 
Min. 

ritm I lo" 
Dio. 

form 
Dio. 

- 
5.1 14.1 - 

I? 3 

dot. 

18.4 

lole f lot. Notos a & b - 

- 

3.0393 
3.0393 
D.0393 
D.0393 
D.0393 

0.0394 
0.0394 
0.0394 
0.0194 
0.0391 

0.0394 
0.0394 
0.0394 
0.0395 
0.0395 

0.0395 
0.0395 
0.0395 
0.0395 
0.0395 

0.0396 
0.0396 
0.0396 
0.0396 
0.0396 

0.0396 
0.0396 
0.0396 
0.0397 
0.0197 

0.0397 
0.0397 
0.0397 
0.0397 
0.0397 

0.0398 
0.0390 
0.0391 
0.0398 
0.0393 

- 

+o . 30 
Nola i Tol*mnu in 

Ten Thornondïhs 
+ 30 

-0 
- 

1.259 
1.200 
1.300 
1.321 
1.342 

1.363 
1.384 
1 A05 
1 A25 
1 A46 

1 A67 
1 A88 
1.509 
1.530 
1.550 

1.571 
1.592 
1.613 
1.634 
1.655 

1.675 
1.696 
1.717 
1 .I38 
1.759 

1.780 
1 .ma 
1 A2 1 
1.841 
1.863 

1 . U 4  
1.901 
I .921 
1.94 
1.96'1 

I .98l 
2.m 
2.03( 
2.05( 
2 .O7 1 

- 
1.- 
1 .a 
1 351 
1.371 
1.392 

1.413 
1 .u1 
1.455 
1 A76 
1 .a7 

1.518 
1 .SE 
1.559 
1 .yo 
1 .u1 

1.622 
1.643 
1 .u 
1 .w 
1.705 

1.726 
1.747 
1.768 
1 .TIP 
1.810 

1.831 
1.851 
1 .m 
1 .mi 
1.914 

1.915 
1.956 
1.977 
1 .m 
2.011 

2.03 
2 . w  
2.011 
2.11 
2.123 

- 

- 

0.0416 
0.0416 
0.0417 
0.0417 
0.0417 

0.0417 
0.04 18 

0.04 18 
0.04 18 

0.04 1 9 
0.04 1 9 
0.0419 
0.04 I 9  
0.0420 

0.0420 
0.0420 
0.0421 
0.0421 
0.0421 

0.0421 
0.0422 
0.0422 
0.0421 
0.0422 

0.0423 
0.0423 
0.0423 
0.0423 
0.0424 

0.0424 
0.0424 
0.0421 
0.0423 
0.0423 

0.042! 
0.042t 
0.04% 
0.042t 
0.04% 

1x0418 

- 

- 

1.0403 
1.0403 
3.0403 
3.0403 
1.0403 

3.0404 
3.0404 
3.0404 
3.0404 
3.0404 

0.0104 
3.0405 
D.0405 
0.0405 
D.0405 

0.0405 
0.0406 
0.0406 
0.0406 
0.0406 

0.0406 
0.0407 
0.0407 
0.0407 
0.0407 

0.0407 
0.0408 
0.0408 
0.0408 
0.0408 

0.0408 
0.0408 
0.0409 
0.0409 
0.0409 

0.0409 
0.0409 
0.0410 
0.0410 
0.0410 

- 

- 

0.0345 
0.0345 
0.0345 
0.0345 
0.0345 

0.0344 
0.0344 
0.0344 
0.0344 
0.0344 

0.0344 
0.0344 
0.0344 
0.0343 
0.0343 

0.0343 
0.0343 
0.0343 
0.0343 
0.0343 

0.0342 
0.0342 
0.0342 
0.0342 
0.0342 

0.0342 
0.0342 
0.0342 
0.034 I 
0.0341 

0.0341 
0.0341 
0.0341 
0.0341 
0.0141 

0.034a 

o.oua 
0.034a 

0.03a 

0.034d 

- 

- 

0.0335 
0.0335 
0.0335 
0.0335 
0.0335 

0.0334 
0.0334 
0.0334 
0.0334 
0.0334 

0.0334 
0.0331 
0.0333 
0.0333 
O.03S3 

0.0333 
0.0332 
0.0132 
0.0332 
0.0312 

0.0332 
0.0331 
0.0331 
0.0331 
0.0331 

0.0331 
o.osia 
0.033~ 
0.033a 
0.033~ 

0.033C 
0.û33C 
0.0325 
0.03n 
0.0325 

0.0325 
0.0325 
0.0321 
0.0321 
0.0321 

- 

- 
1.0436 
1.0437 
3.0437 
3.0437 
1.0438 

3.0438 
3.0438 
D.0439 
D.0439 
3.0440 

0.0440 
D.0440 
0.0441 
0.044 1 
0.044 1 

0.0442 
0.0442 
0.0443 
0.0443 
0.0443 

0.0444 
0.0444 
0.0445 
0.0445 
0.0445 

0.0446 
0.0446 
0.0446 
0.0447 
0.0447 

0.0448 
0.0448 
0.0448 
0.0449 
0.0449 

0.0449 
0.0450 
0.04% 
0.0451 
0.0451 

- 

1.296 
1.317 
1.338 
1.358 
1.379 

1.400 
1.421 
1.442 
1.463 
1 ,464 

1.504 
1.525 
1.546 
1.567 
1.588 

1 .BO8 
1.628 
1.850 
1.871 
1.692 

1.713 
1.734 
1.754 
1.775 
1.786 

1.817 
1.838 
1.858 
1.879 
1.900 

1.921 
1.942 
1.963 
1 .Pô4 
2.004 

2.025 
2.046 
2.067 
2.088 
2.109 

61 
62 
63 
64 
65 

66 
67 
66 
49 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
$3 
84 
$5 

w 
87 
88 
69 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

- 

1.270135 
1.291667 
1.312500 
1.333333 
1.354167 

1.37500<1 
1.395833 
l .4 lbM7 
1.437500 
I A58333 

1.479167 
1.500000 
1.520833 
1.541 667 
1.562500 

I .583333 
1.604167 
1.625000 
1 A45833 
1 .U6667 

1.687500 
1.701333 
1.72916'1 
1.75000<1 
1 .no831 

1.79166'1 
1.81250(1 
1.833335 
1 A54167 
1.87500(1 

1 .a95831 
1.916661 
1.93750( 
1.958331 
1.979 1 61 

2.- 
2.02083! 
2.041M 
2.06250( 
2.08333: 

1.89861 49 
1.9 133463 
1.928û777 
1.9428091 
1.9575405 

1.9722718 
1.9870031 
1.001735 
1.016466 
1.011197 

1 .O45929 
1 .o60660 
1.075192 
1.090123 
1.104854 

1.1 19586 
1.134317 
1.149049 
1.163780 
1.17851 1 

1.193243 
1.207974 
1.222706 
1.237437 
1.251168 

1.166900 
1.281631 
1.296362 
1.31 1094 
1.325825 

1.140557 
1.355281 
1.370019 
1.38475 1 
1.399481 

1.414214 
1.426943 
1.443674 
1.458404 
1.473139 

3.0322 
1.0322 
3.0321 
1.0321 
3.032 1 

1.0321 
).O320 
rn.0320 
0.0320 
m.0320 

D.0319 
0.0319 
0.03 I 9  
0.0319 
0.0318 

0.031 8 
0.0318 
0.0317 
0.0317 
0.0317 

0.0317 
0.0316 
0.0316 
0.0316 
0.0316 

0.031 5 
0.0315 
0.03 1 5 
0.031 5 
0.0314 

0.01 14 
0.0314 
0.0313 
0.03 I3 
0.0513 

0.0313 
0.0312 
0.0312 
0.0312 
0.0312 

- 

1.241 
1 .lb2 
1.213 
1.304 
1.324 

1.345 
1.366 
1 .u)? 
1 .UM 
i . e a  
1 . U 9  
1.470 
1 A91 
1.51 2 
1.532 

1.553 
1.514 
1.595 
1.616 
1.636 

1 A57 

1.699 
1.719 
1.740 

1.76 I 

1 m 3  
1 .a23 
1.844 

1.865 
1 .w 
1 .Po7 
1.927 
1.948 

1 .%9 
1.990 
2.011 
2.031 
2.052 

i .67a 

i ,782 

3.0301 
3.0301 
D.0301 
D.0301 
D.0300 

0.0300 
0.0300 
0.0299 
0.0299 
0.0298 

0.0298 
0.0298 
0.0297 
0.0297 
0.0296 

0.0296 
0.0296 
0.0295 
0.0295 
0.0295 

0.0294 
0.0294 
0.0293 
0.0293 
0.0293 

0.0292 
0.0292 
0.0292 
0.029l 
0.0291 

0.0290 
0.0290 
0.0290 
0.0289 
0.0289 

0.0289 
0.0288 
0.0288 
0.0287 
0.0287 

1.292 
1.312 
1.333 
1.354 
1.375 

1.396 
1 A I 7  
1.437 
1 A50 
1.479 

1 .SOO 
1.521 
1.542 
1.562 
1 sa3 

1 .Ku 
1.625 
1.646 
I .667 
1 A87 

1.708 
1.729 
1.750 
1.771 
1.792 

1.812 
1 .a33 
1.851 
1.875 
1 .U96 

1.917 
1.937 
1.951 
1.979 
2 .ooa 
2.021 
2.041 
2.062 
2.083 
2.104 

,254 
, ,275 
I .286 
1.318 
1.337 

1.358 
1.379 
I .400 
1.421 
1.441 

1.462 
1.483 
1.504 
1.525 
1.546 

1.588 
1.587 
1.808 
1.628 
1.650 

1.671 
1.691 
1.712 
1.733 
1.754 

1.775 
1.786 
1.816 
1.837 
i m a  
1 .879 
1 .wa 
1.921 
1.94 1 
1.962 

1 . 9 u  
2.004 
2.023 
2.043 
2.06¿ 

a. Measurement wi th  pins cannot be used to determine affactiw spaœ 
wid th  and tooth thick=. Measurement w i th  pins for actual space 

d. For REF maximum effective space width, and REF minimum effec. 
tive tooth thickness. see Table 64. 

width and tooth thickness are in Tables 93-1W. 

t oo th  thickness, see Table 64. 

e. Figures in bold type are modified values, see Section 25. 
f. Form dia values for 6 thru 88 teeth corrected with 1996 reaffirmation. . ~ 

b. For REF min imum actual space width. and REF maximum a t u a l  

c. See Table 105. 
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s, 
Min. Eff .  Circ. Space Width 

.= 0.0177 
N o t n c L d  

5 

Mor. Actual Circ. Space Width 

for Toleronco Class 

7 6 5 4 

1 7  %i SI s4 

tV 

Max. Efi. Cire. Tooth Thickmss 
= 0.0277 

Notes c L d 

t 

Min. Actual Circ. Tooth Thickness 

for Tolerance Class 

4 5 6 7 

14 1, 16 1 7  

8.7 8.6 8.5 8.4 11.4 11.5 11.6 11.7 

0.1718750 
0.1875000 

0.2117500 
0.2343750 

O. 2 500000 
0.1656250 
0.18 12500 
0.2968750 
0.3125000 

0.3281150 
0.3437500 
0.3593750 
0.3750000 
0.3906250 

0.4062500 
0.4218750 
0.4375000 
0.4531250 
0.4687500 

0.2031250 

O. 1215340 
0.1325825 

0.1546796 
0.1657282 

O. 1 767767 
0.1878252 
O. 1988731) 
0.2099223 
0.2209709 

0.2320194 
0.2430680 
0.2541 164 
0.2651650 
0.2762 I36 

0.2872621 
0.2983107 
0.3093592 
0.3204077 
0.3314562 

0.1436310 

78 45 D E G  PRESSURE ANGLE 
TABLE 61-45 DEG PRESSURE ANGLE, FILLET ROOT SIDE FIT, 64/128 SPLINE PITCH 

Internal 
and 

External 

Internal 
(see Dmwing Dota) 

Extemol 
(H. Dmwing Data) 

- 

"O 
Major 
Dia. 

- 

"ri 
Major 
Dia. 
Max. 

__ 
4.5 
- 

~- - 

- 

0.1995 
0.2151 
0.2308 
0.2464 
0.2621 

0.2777 
0.2934 
0.3091 
0.3247 
0.3404 

0.3560 
0.3717 
0.3873 
0.4030 
0.4187 

0.4343 
0.4500 
0.4656 
0.4813 
0.4969 

0.5126 

- 

1 i D 
Pitch 
Dia. 

"b 
Base 
Dia. 

-. - 

3.3 

DF i 
Form 
Dia. 

"i 
Minoi 
Dia. 

" Fe 
Form 
Dia. 

-- 
17.3 

N o h  e 

Note f 

- 

- 

- 

0.1585 
0.1741 
0.1897 
0.2053 
0.2210 

0.2366 
0.2522 
0.2678 
0.2835 
0.2991 

0.3147 
0.3303 
0.3460 
0.3616 
0.3772 

0.3928 
0.4085 
0.4241 
0.4397 
0.4553 

0.4710 

"re 
Minor 
Dia. 
Min. 

16.4 2 5.1 6.3 14.1 
T I 

NoIe f Note e 
__. 

- 

0.03 19 
0.0319 
0.03 19 
0.03 1 P 
0.0320 

0.0320 
0.0320 
0.0321 
0.0321 
0.0321 

0.0322 
0.0322 
0.0322 
0.0323 
0.0323 

0.0323 
0.0324 
0.0324 
0.0324 
0.0325 

0.0325 

- 

Tolerance in 
Ten Thousandths 

+ 2( 
-( 

- 

1 1  
12 
13 
14 
15 

16 
17 
18 
I 9  
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

- 

0.162! 
0.171): 
O. 1931 
0.2094 
0.225í 

0.2401 
0.2562 
0.271S 
0.287: 
0.3032 

0.311# 
0.3344 
0.350C 
0.3657 
0.3813 

0.3965 
0.412? 
0.4281 
0.4434 
0.4594 

0.475C 

- 

0.0306 
0.0306 
0.0307 
0.0307 
0.0307 

0.0307 
0.0307 
0.0308 
0.0308 
0.0308 

0.0308 
0.0309 
0.0309 
0.0309 
0.0309 

0.0309 
0.03 1 O 
0.03 1 O 
0.03 1 O 
0.0310 

0.031 1 

- 

0.0298 
0.0298 
0.0296 
0.0298 
0.0298 

0.0299 
0.0299 
0.0299 
0.0299 
0.0299 

0.0299 
0.0300 
0.0300 
0.0300 
0.0300 

0.0300 
0.0300 
0.0300 
0.0301 
0.0301 

0.0301 

- 

0.029: 
0.029: 
0.029: 
0.029: 
0.029: 

0.029: 
0.029: 
0.029: 
0.029: 
0.029: 

0.029: 
0.029: 
0.029: 
0.029: 
0.029: 

0.029: 
0.0291 
0.0291 
0.0291 
0.0291 

0.0294 

- 

0.0261 
0.0261 
0.0261 
0.0261 
0.0261 

0.0262 
0.0262 
0.0261 
0.0261 
0.0261 

0.0261 
0.0261 
0.026 1 
0.0261 
0.0261 

0.0261 
0.0260 
0.0260 
0.026a 
0.0260 

0.0260 

- 

0.025C 
0.0254 
0.0254 
0.0254 
0.0254 

0.0255 
0.0253 
0.025s 
0.0255 
0.025s 

0.0255 
0.0254 
0.0254 
0.02S4 
0.0254 

0.02S4 
0.0254 
0.0254 
0.0253 
0.0253 

0.0253 

- 

0.0241 
0.0241 
0.0247 
0.0241 
0.0247 

0.0247 
0.0247 
0.0244 
0.0244 
0.0246 

0.0246 
0.0243 
0.0243 
0.024S 
0.0243 

0.0245 
0.0244 
0.0244 
0.0244 
0.0244 

0.0243 

- 

0.0235 
0.0235 
0.0235 
0.0235 
0.0234 

0.0234 
0.0234 
0.0233 
0.0233 
0.0233 

0.0232 
0.0232 
0.0232 
0.0231 
0.0231 

0.023 1 
0.0230 
0.0230 
0.0230 
0.0229 

0.0229 

- 

o. 1875 
0.2031 
0.2188 
0.2344 
0.2500 

0.2656 
0.2813 
0.2969 
0.3 125 
0.3281 

0.3438 
0.3594 
0.3750 
0.3906 
0.4063 

0.4219 
0.4375 
0.4531 
0.4688 
0.4844 

0.5000 

- 

O. 1505 
0.1661 
0.1817 
0.1973 
0.2129 

0 . 2 2 ~  
0.2441 
0.2597 
0.2753 
0.2909 

0.3065 
0.3221 
0.3371 
0.3532 
0.3688 

0.3844 
0.4oOo 
0.4156 
0.4312 
0.4468 

0.4624 

0.1915 
0.2072 

0.2384 
0.2540 

0.2697 
0.2853 
0.3009 
0.3165 
0.3322 

0.2228 

0.3478 
0.3634 
0.3790 
0.3947 
0.4103 

0.4259 
0.4415 
0.4572 
0.4728 
0.4884 

0.5040 

a. Measurement with pins cannot be used to determine effertiw space 
width and tooth thickrms. Measurement with pins for actual space . 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 
d. For R E F  maximum effective space width, and REF minimum effec- 

tive tooth thickness, see Table 64. 
e. Figures in bold type are modified values, seeSectton 25. 
f. Form dia values for 11 thru 3 1  teeth corrected with 1996 reaffirmation. 
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STDmSAE B92-L-ENGL L77b .I 77q3725 05811777 050 

N 

5 
f 
a 
c 

i 

D 
Pitch 
Dio. 

5 

h X .  h 3 - l  CiK. w ¡  
for l O l ~ n C 0  cloa 

7 6 5 4 

S? S6 s4 

11.7 8.6 8.5 8.4 

t 

Min. *nu01 Cim. luth IMdimu 

kr 1.kronW C h  

4 5 6 7 

'4 ', ' 6  '7 

11.4 11.5 11.6 11.7 

0.1575000 
0.1500000 
0.1625000 
0.175oooO 
0.1175OOO 

0.2060000 
0.2125000 
0.225oooO 
0.2375000 
0.2504000 

0.2625000 
0.275oooO 
0.2875000 

0.3125000 

0.3250000 
0.3315000 

0.300oooo 

0.0972271 
O.lO60660 
0.1149049 
0.1237457 
0.1325825 

0.1414214 
0.1502602 
0.1590990 
0.1679378 
0.1767767 

0.1856155 
0.1944543 
0.2032931 

0.2209709 

0.2298097 
0.2386483 

o.zizi3za 

45 DEG PRESSURE ANGLE 
TABLE 62-45 DEG PRESSURE ANGLE, FILLET ROOT SIDE FIT, 80/1BOûPLINE PITCH 

79 

DF i 
Fom 
Dia. 

- 
5. I 

Di 
Iunor 
Dio. 

Do 
mi(r 
Di.. 

DFe 
kmi 
Di.. 

- 
17.J 

Db 
80- 
Dio. 

3.3 

"re 
yinr 
Dio. 
Min. 

18.4 t 6.3 

lot. . - 14.1 

Note f - 
- 
1.1540 
1.1665 
1.1780 
1.1815 
1.2040 

1.2165 
1.2280 
1.2415 
1.2540 
1.2665 

1.2790 
1.2815 
1.3040 
1.3165 
1.3280 

3.3415 
3.3540 

N o c n o 4 b  k W 0  

Nole f 
- 
- 
1.1260 
3.1385 
3.1510 
3.1635 
1.1760 

3.1885 
1.2010 
1.2135 
3.2260 
1.2385 

).2510 
3.2635 
1.2760 
3.2865 
1.3010 

1.3135 
3.3260 

- 
- 

0.0263 
0.0263 
0.0263 
0.0263 
0.0264 

0.0264 
0.0161 
0.0265 
0.0265 
0.0265 

0.0266 
0.0266 
0.0266 
0.0267 
0.0267 

0.0267 
5.0268 

- 

+ 20 
-0 - 

1.1300 
1.1425 
I. 1550 
1.1675 
1.1800 

1.1925 
1.2050 
1.2175 
1.2300 
1.2425 

1.2550 
1.2675 
i.2800 
1.2925 
1.3050 

1.3175 
1.3300 

~~ 

0.11% 
0.1321 
0 . I W  
0.1570 
0.1695 

0.1819 
0.1944 
0.N69 
o3193 
0.2318 

0.2443 
0.2567 
0.1692 
0.2817 
0.2942 

0 . m  
0.3191 

Tdwonu in 
Ion lbusandthr 

+o 
- 2 0  - 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

- 

- 
D.lóO4 
0.1729 
0.1855 
0.1980 
0.2105 

0.2231 
0.2356 
0.2481 
0.26û7 
0.2732 

0.2857 
C.2983 
0.3108 
0.3233 
0.3358 

0.3484 
0.3609 

- 

0.0250 
0.0250 
0.0251 
0.0251 
0.0251 

0.0251 
0.0241 
0.0252 
0.0252 
0.0252 

0.0252 
0.0253 
0.0253 
0.0253 
0.0253 

0.0253 
0.0254 

- 

0.0242 
0.0242 
0.0242 
0.0242 
0.0242 

0.0243 
0.0243 
0.0243 
0.0243 
0.0243 

0.0243 
0.0244 
0.0244 
0.0244 
0.0244 

0.0244 
0.0244 

- 
0.0236 
0.0236 
0.0236 
0.0236 
0.0236 

0.0236 
0.0236 
0.0237 
0.0237 
0.0237 

0.0237 
0.0237 
0.0237 
0.0237 
0.0237 

0.0237 
0.0238 

- 

- 
0.0106 
0.0106 
0.0106 
0.0106 
0.0106 

0.0106 
0.0106 
0.0205 
0.0205 
0.0205 

0.0105 
0.0205 
0.0205 
0.0205 
0.0205 

0.0205 
0.0204 

- 

0.0200 
0.0100 
0 . o m  
0 . o m  
0.0200 

0.0199 
0.0199 
0.0199 
0.0199 
0.0199 

0.0199 
0.0 I 91 
0.0 1 91 
0.0 I91 
0.0191 

0.0191 
0.0 191 

- 
0.0192 
0.0192 
0.0191 
0.0191 
0.0191 

0.0191 
0.0191 
0.0190 
0.0190 
0.0190 

0.0190 
0.OlW 
0.OlW 
0.0189 
0.0189 

0.OlW 
0.0188 

- 
0.0179 
0.0179 
0.0179 
0.0179 
0.0178 

0.0171 
0.0178 
0.0177 
0.0177 
0.0177 

0.0176 
0.0176 
0.0176 
0.0175 
0.0175 

0.0175 
0.0174 

0.1- 
0.1625 
0.1750 
O. 1875 
0.2000 

0.2125 
0.2250 
0.2375 
0.2- 
0.2625 

0.1750 
0.2875 
0.- 
0.3125 
0.3250 

0.3375 
o.~m 

a Measurement with pins cannot be used to determine effective space 
width and tooth thickness. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104.  

b.  For R E F  minimum actual space width, and R E F  maximum actual 
tooth thickness. see Table 64. 

c. See Table 105. 
d. For R E F  maximum effective space width, and R E F  minimum effec- 

tive tooth thickness, see Table 64. 
e. Figures i n  bold type are modified values, see Section 25. 
f Form dia values for 11 thru 27 teeth corrected with 1996 reaffirmation 
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4 tV 

D 
Pitch 
Dio. 

'b 
B o u  
Dio. 

0.0159375 
. 0.0937500 

0.101 5625 
O. 1093750 
0.1171875 

O. 125000[3 
0.1328125 
O. 1406250 
0.1484375 
0.1562500 

0.1640614 
0.1718750 
0.1796ô75 
0.1875OOO 

0.0607670 
0.0662913 
0.07lûl54 
0.0773398 
0.0828641 

0.0883883 
0.0939126 
0.0994369 
0.104961 2 
0.1104854 

0.1160097 
0.1215340 
0.1 270583 
0.1325825 

80 45 DEG PRESWRE ANGLE 
TABLE 83-45 DEG PRESSURE ANGLE, FILLET ROOT SIDE FIT, 128/256 SPLINE PITCH 

Interno1 
Ond 

Extimol 

Intomal 
im Dmwing Doto) 

Eatirnol 
b e  h w i n g  Doto) 

- 

DF i 
Form 
Dio. 

Min. Eff. C i n .  Spoca width Mou. Eff. Cin .  Tooth Thicknosr 
= 0.01u 

N o h c l d  Notoscad Y t 

N 

f 
t 
'b 

d 

- 
1 - 
- 

Di 
Minor 
Din. 

DO 
Maior 
Dio. 

-- 

14.1 

DFe 
Form 
Dio. 

- 
17.3 

N o h  
- 

're 
Minor 
Dio. 
Min. 

18.4 

0.0735 
0.0112 
0.0690 
0 . M  
0.104 

0.1 124 
0.1102 
0.1210 
0.1357 
o. 1435 

0.1513 
0.1591 
0.1669 
U.1747 

- 

lor Tolerona clors for Tolomnc~ Clors 

5.1 

Note f 
- 4.1 

Not i  e 

+ 20 
.O 

- 
- Notu - - 

- 
0.016J 
0.016J 
0.0164 
0.0164 
0.0 164 

0.0164 
0.0 164 
0.0 1 6 4  
0.0 I67 
0.0167 

0.0167 
0.0167 
0.0167 
0.0 168 

Nöle f 

- 

0.0776 
0.0852 
0.0928 
0.1006 
0.1085 

0.1163 
0.1241 
0.1319 
o. 1397 
0.1475 

0.1553 
0.1631 
0.1710 
O. 1788 

44 - 20 

0.0938 
0.1016 
0.1094 
0.1172 
O. 1250 

0.1328 
O. 1406 
0.1484 
O. 1563 
0.1641 

0.1719 
o. I797 
o. 1 875 
0.1953 

- 

Tolimnri in  
Ten Thousondihi - 

0.01 1 I 
0.01 Il  
0.01 10 
0.01 10 
0.01 10 

0.01 10 
0.01 10 
0.0110 
0.0109 
0.0 109 

".O109 
0.0109 
0.0109 
0.0108 

- 

I - 
0.01 1s 
0.01 I I  
0.01 II 
0.01 II 
0.01 II 

0.0111 
0.0111 
0.011I 
0.0111 
0.01 17 

0.01 17 
0.01 17 
0.01 17 
0.0117 

- 

- 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

- 

0.1015 
0.1094 
0.1172 
0.1251 
0.1329 

0.1407 
0.1406 
0.1564 
0.1643 
0.1721 

0.1799 
0.1m 
0.1956 
0.2034 

0.0978 
0.1 056 
0.1134 
0.1212 
0.1290 

O. 1 369 
0.1447 
0.1525 
O. 1603 
0.1681 

0.1759 
0.1837 
0.1915 
O. 1884 

0.0813 
0.0891 
0.0969 
0.1047 
0.1125 

0.1201 
0.1012 
O. 1360 
0.1438 
0.1516 

0.1S94 
0.1672 

o. 1 829 
0 . 1 7 ~  

0.0177 
0.0177 
0.0177 
0.0178 
0.0171 

0.0171 
0.0171 
0.0 179 
0.0 I 7 9  
0.0179 

0.0179 
0.0180 
0.0180 
0.0 I 80 

0.0152 
0.0154 
0.01 54 
0.01 54 
0.0151 

0.0114 
0.0154 
0.0154 
0.0151 
0.015f 

0.01 5$ 
0.015$ 
0.015( 
0.01n 

- 

0.0152 
0.0152 
0.0152 
0.0151 
0.01 52 

0.0152 
0,0152 
0.0152 
0.01 53 
0.01 53 

0.0153 
0.01 53 
0.0 153 
0.01 53 

- 

0.0114 
0.0114 
0.0 I 24 
0.0114 
0.0114 

0.0124 
0.0104 
0.0124 
0.0113 
0.01 23 

0.01 23 
0.01 23 
0.01 23 
0.01 23 

- 

0.0099 
0.0099 
0.0099 
0.0098 
0.0091 

0.0098 
0.0098 
0.0097 
0.0097 
0.0097 

0.0097 
0.0096 
0.0096 
0.0096 

- 
a. Measurement with pins cannot be used to determine off.ctiw spaw 

width and tooth thicknoss. Measurement with pins for actual space 
width and tooth thickness are in Tables 93-104. 

b. For REF minimum actual space width, and REF maximum actual 
tooth thickness, see Table 64. 

c. See Table 105. 
d. For REF maximum effective space width. and R E F  minimum effec- 

tive tooth thickness, see Table 64. 
e. Figures in bold type are modified values, see Section 25. 
f .  Form dia values for 11 thru 24 teeth corrected with 1996 reaiíirmation. 
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Intornmi Circulu Smio Wldh 

Min mduol æ M m r  odual - lablo voluo 
Mar offodlvm Min oHodlvo + lablo voluo 

INVOLUTE SPLINES 

Ertwnml C l i c d u  Todh Thlcknoss 

Mox oduml I Mln adral+ Tablo voluo 
MIn . f fodvo  I Max effoblvo - TOLI. v.1~0 

81 

N 2.51s 
end 
3lb 

6 
7 
I 
9 

10 

I l  
I 2  
13 
14 
IS 

16 
17 
I I  
I9 
20 

21 
22 
23 
24 
25 

26 
27 
2B 
29 
30 

31 
32 
33 
34 
35 

36 
37 
II 
39 
40 

41  
42 
43 
44 
45 

46 
47 
4 8  
49 
50 

S I  
52 
53 
S4 
55 

$6 
57 
58 
59 
60 

o 00131 
O 00153 

o 00156 
o 00150 

o 00100 
o 00112 
O 00183 
o 00115 
o 00117 

o 00110 
o 00171 
o 00172 
O 00174 
o 00178 

o 00178 
O 00180 
o 00181 
o 00163 
o 0018s 

O 00187 
o 001m 
o 00190 
o 00102 
o 001Q4 

o m i n  

o ooim 
o 001w 
o 00199 
000200 
000203 

0w;LOs 
o 00207 
000208 
o 00210 
o 00212 

O 00214 
o om18 
o 00217 
o 00219 
O o a p l  

0- 
000=25 
0- 
O oop8 
O O a t 3 0  

OOOZU 
O W 2 3 4  
000233 
O ol)t37 
O w P o  

O 00241 
O W 2 4  
000244 
O00248 
omu 

o.ooi30 
0.00141 
0.00142 
0.00144 
0.00145 

0.00147 
0.0014a 
0.001so 
0.00101 
0.00153 

o.ooin 
0.00158 
0.00157 
0.00159 
0.00160 

0.00112 
0.001a3 
0.00lW 
0.00168 
0.00169 

0.00189 
0.00171 
0.00172 
0.00174 
0.0017s 

0.001TI 
0.00178 
0.00180 
0.00181 
0.00183 

o cola4 
0.00lM 
0.00187 
0.001m 
0.00190 

0.00192 
0.00101 
0.00195 
0.001m 
0.0019ß 

0.00199 
0.00201 
O.Oo202 
O.Oo10) 
0.- 

0.0mm 
O.OO206 
0.00210 
0.ootll 
O.wO13 

O.ml4 
0.00218 
0 . m 7  
0.00210 
O . o O p 0  

6/12  
and 
8/14 

0.00110 
0.00121 
0.001P 
0.00124 
0.0012s 

0.00127 
0.001a 
0.00130 
0.00131 
0.00133 

0.00134 
0.00130 
0.00137 
0.00139 
0.00110 

0.00142 
0.00143 
0.00145 
0.00148 
0.00148 

0.00140 
o.obis1 
0.00152 
0.00154 
0.00155 

0.00157 
0.0011 
0.00180 
0.00111 
0.00163 

0.00184 
o 001W 
0.00187 
0 . 0 0 1 ~  
o.min 
0.00172 
0.00173 
0.00175 
o.mm 
o.ooin 
0.00lTp 
0.00181 
0.00laZ 
0.001M 
0.0011 

0.00187 
0.0011 

0.<)0101 
0.00103 

0.00194 
0.001m 
0.00197 
0.0019, 
O.porno 

o.ooim 

Splim. ci* 
tollo 
and 

12114 

0.00111 
0.00117 
0.00118 
0.00119 
0.001N 

0.00121 
0.00lP 
0.00123 
0.00124 
0.00lU 

0.00120 
0.00127 
0.001a 
0.00129 
0.00130 

0.00131 
0.00132 
0.00133 

0.00135 

0.0013a 
0.00157 
0.001s 
0.00139 
0.00140 

0.00141 
0.00142 
0.00143 
o 00144 
0.001*J 

0.0014@ 
0.00147 
0.0014a 
0.00149 
0.00lso 

0.00151 
0.001u 
0.00153 

0.001s 

0.00158 
0.00157 
0.0011 
O.Wl!M 
0.001W 

0.00181 
0.0016Z 
0.00183 
0.00164 
0.00lW 

0.001a 
0.00117 
0.00106 
0.Wleo 
0.00lrn 

o.ooin 

o.ooin 

16/32 
Ih 
481M 

0.00114 
0.00115 
0.00118 
0.001 11 
0.00117 

0.00118 
0.00118 
0.00119 
0.001m 
0.00121 

0.00121 
0.00122 
0.00123 
0.00123 
0.00124 

0.00125 
0.00125 
0.00120 
0.00117 
0.0019 

0 . 0 0 1 ~  
0.00129 
0.00130 
0.00130 
0.00131 

0.00132 
0.00132 
o.ao133 
0.0013) 
0.00135 

0.9ü135 
0.00130 
0.00137 
0.00137 
O.Wl¶a 

0.00130 
O.al130 
0.00140 
0.00141 
0.00142 

0.00142 
0.00143 
0.00144 
0.00144 
0.00145 

0.00148 
0.00148 
0.00147 
0.0014a 
0.00149 

0.00140 
0.00150 
0.00151 
0.00151 
0.00lS 

- 
- - - 
- 

0.0##7 
O.oo097 
0.- 
O.OW96 
O.#losQ 

0.00100 
0.00100 

0.00lol 
o.001m 

0.00105 
0.001CCl 
0.00104 
0.00104 
0.00105 

0.onm 
0.001œ 
0.00107 
0.WlOt 
0.001w 

0.00109 

o.wim 

- 
- 
- 
- 

6 1  
62 
63 
64 
65 

66 
67 
48 
49 
70 

71 
72 
73 
74 
75 

76 
77 
78  
79 
Bo 

11 
82 
83 
84 
85 

86 
87 
B I  
89 
90 

P1 
92 
93 
94 
95 

96 
97 
98 
99 

100 

~ 

10110 I 16/32 
and thru 

000171 
O O0172 
0m173 
O 00174 
U 00175 

O ¡IO179 
O 00178 
O W177 
O 00178 
o 001m 

o 00181 
o 00182 
o 00103 
O WlM 
o WlW 

O 0011 
o 00187 
O 00108 
o 0011 
o 00190 

o 00191 
o 00102 
o 00193 
o 00101 
o 00195 

o 001aa 
o WlD7 
o 00190 
o 00199 
o oom 
o oazol 
o 00202 
0w205 
0w204 
0w205 

0002M 
O 00207 
0 0 0 m  
O MZOO 
o 00210 

O O0153 
O 00153 
o 00154 
o 00155 
o 0 0 1 s  

o 00158 
o 00158 
O 00157 
o 0 0 1 ~  
o 00159 

O 00180 
o 001W 
o 00181 
o 0 0 w  
o 00183 

o 00113 
o 00164 
O 00165 
o 0011 
o 00188 

O 00117 
o 00117 
o 00169 
o 001W 
O 00170 

O O0170 
o 00171 
O 00172 
O 00172 
O 00173 

O 00174 
O 00174 
O 00175 
O 00176 
o 00177 

o m i n  
O 00178 
o 00179 
O 00179 
o 00180 

a h  Tablo- 106 for forinu(0s han which thoso valuos woro d r i v d .  

For olhor tderanco clossosi 
C k n  4 = 0.71 X Tobuloted vaho 
Class 5 
Cloii 6 = I .40 X labubtod vohm 
Clou 7 = 2.00 X Tobubtod voluo 

A i  tobubtod in tobk 
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Awl.. Ad..  
N d.a N d.a 
6 56.2 2 1  80.3 

61.0 22 80.8 
8 64.6 23 81.2 
7 

9 67.4 24 81.5 
10 69.7 25 81.9 

I I  71.5 26 82.2 
73.1 27 82.5 

28 82.8 
29 B3.0 14 

I 5  76.5 30 83.2 

i6 77.3 31  83.5 
17 78.1 32 83.7 
18 78.7 33 83.8 
19 79.3 34 84.0 
20 79.8 35 84.2 

I2 74.4 
l 3  75.5 

INTERNAL FORM ANGLE, (FûR 
BASIC TOOTH THICKNECS) 

203 EûREES = 90- 7 1 

N 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

SEE TABLE 65 

FROM INVOLUTE--\ 
DEVIATION 

84.8 
84.9 

85.0 
85.2 
85.3 
85.4 
85.5 

85.6 
15.7 
85.8 
85.9 
85.9 

\ 

- 

54 
55 

56 
57 
58 
5v 
60 

61 
62 
63 
64 
65 

INVOLUTE SPLINES 

(6.2 
(6.3 

86.4 
86.4 
86.5 
86.6 
86.6 

86.7 
86.7 
86.8 

FIG. 1OA-INTERNAL STRAIGHT SIDED W DEC 
PRESSURE ANGLE SPLINES 

69 87.1 84 87.6 99 88.0 
70 87.1 85 87.6 1 O0 88.0 

71 87.1 86 87.6 
72 87.2 87 87.7 
73 87.2 88 87.7 
74 87.3 8V 87.7 
75 87.3 90 87.7 

76 87.3 V l  87.8 
77 87.4 92 87.8 
78 87.4 93 87.8 

i 2 0  1-1 
EXAMPLE, 24/4B SPLINE ?ITCH. 32 TOOTH 

86.8 79 

SRIM w o w  DOTTED LINE AT 32 Tooin 
L E V E  TO lNlEIxcI1ON OF CURVES, THEN 
DOWN TO READ THE VAlvE FOR 1/2 SPüW 

87.4 94 I 87.8 
87.9 95 I 

87.5 

O0 

90 

+ 2' - 10 All N 

c 

+ 4. + 10' - 2. - 6' 

K w g 10 
1 

40 

30 

2 0  

io 

PITCH. DIWOE THIS VALUE BY THE SPLINE PITCH 
W QUUTION TO FIND THE AMOUNT Of DEVI. 
ATION, IN T M  WE: 

I O  20 30 40 50 60 7 0  80  90 i00 110 i20 
DEVIATION FROM TRUE INVOLUTE, IN THOUSANDTHS IN. (P.1) 

FIG. IOB-DEVIATION FROM TRUE INVOLUTE OF INTERNAL 
STRAIGHT SIDED 45 DEG PRESSURE ANGLE SPLINES 

TABU 4s-INTERNAL CORY AMOLES COR INTERNAL STRAW1 SIDED 4s DEO UUWS 

14. Internal 45 &g Pressure Angle Splines with Straight 
Sided Option 

14.1 Straight Profiles-On internal 45 deg splines, 
straight profiles may be specified as optional with involute 
profiles if the deviation of the straight side from the in- 
volute is compatible with design requirements. T h e  ex- 
ternal spline is always designed with involute profiles. 
The  internal straight sided profile localizes the tooth con- 
tact. 

14.2 Internal Form Angle-The internal form angle is 
that angle, the legs of which rire tangent at the pitch line, 
to the involute profiles which bound the basic space (see 
Fig. 10A). This angle is constant for a given number of teeth 
and values are listed in Table 65. 

14.3 Profile Tolerances-The tolerances on profile of 
internal straight sided 45 deg splines are stated in terms of 

TAUE 6ó-TOLERANQS FOR INTERNAL FORM A W E  
VARIATION FOR INTERNAL STR A I W T  SIDED SPLINES OPTION 

I 

internal form angle variations and are listed in Table 66. 
The  profile is allowed to deviate farther in the direction of 
the space, to the limit of the theoretical involute profile. 
The  amount of this deviation is shown in Fig. IOB for one 
diametral pitch. T o  determine the deviations for other 
spline pitches, divide values from Fig. 10B by the applicable 
diametral pitch. 
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INSPECTION 83 

INSPECTION 
15. Purpose a d  Scope-This portion of the standard 

covers the subject of spline inspection. Conformance to 
dimetisional specifications assures the desired fit and inter- 
changeable assembly. Dimensions which are marked REF 
do not require control by inspection. T h e  basic principles 
are applicable to all types of splines. 

15.1 Inspection Methods 
15.1.1 Spline gages are used Foi. routine inspection of 

production parts. 
15.1.2 Analytic21 inspection, which is the measurement 

of individual dimensions ;in(! variations, may be required: 
A-To supplement inspection by gages, for example, 

where N O T  GO composite gages are used in place of 
N O T  GO sector gages and variations must be controlled. 

B-To evaluate parts rejected by gages. 
C-For prototype parts 0 1  short rims where spline 

gages are not used. 
D-To supplement inspection by gages where each 

individual variation must be restrained from assuming too 
great a portion of the tolerance between the minimum 
material actiial and the maximum material effective di- 
mensions. 

16. Inspection with Guges-Fig. 11 illustrates the relation- 
ship between the various space width aiid tooth thickness 
limits and the main types of gages used for their inspection. 

16.1.1 A composite spline gage is a gage having a full 

16.1.2 A sector spline gage is a gage having two diamet- 

16.1.3 A sector plug gage with only t w o  teeth per sector 

16.1 Types of Gages 

complement of teeth. 

rically opposite groups of teeth. 

CIRCULAR 
SPACE WIDTH 

M A X  
ACTUAL - 

I INTERNAL \ 

NOT GO SECTOR PLUG GAGE 
OR MEASUREMENT BETWEEN 
P INS 

REFERENCE DIMENSION 
(MEASUREMENT BETWEEN 
P INS)  

NOT GO COMPOSITE PLUG 
GAGE 

GO COMPOSITE PLUG GAGE 

is also known as a “paddle gage.” 
16.1.4 A sector ring gage with only two teeth per sector 

is also known as a “snap ring gage.” 
16.1.5 A progressive gage is a gage consisting of two or 

more adjacent sections with different inspection functions. 
Progressive GO gages are physical combinations of GO 
gage members which check consecutively first one feature 
or one group of features, then their relationship to other 
features. GO and NOT GO gages may also be combined 
physically to form a progressive gage. 

16.2 GO and NOT GO Gages 
16.2.1 GO gages are used to inspect maximum material 

conditions (maximum external, minimum internal dimen- 
sions). They may be used to inspect an individual dimen- 
sion or the relationship between two or more functional di- 
mensions. They control the minimum looseness or maxi- 
mum interference. 

16.2.2 N O T  GO gages are used to inspect minimum ma- 
terial conditions (minimum external, maximum internal 
dimensions), thereby controlling the maximum lotiseness 
or minimum interference. Unless otherwise agreed upon, 
a product is acceptable only if the NOT GO gage does not 
enter or go on the part. A N O T  GO gage can be used to 
inspect only one dimension. An attempt at simultaneous 
NOT GO inspection of more than one dimension could 
result in failure of such a gage to enter or go on (accept- 
ance of part), even though all but one of the dimensions 
were outside product limits. In the event all dimensions 
are outside the limits, their relationship could be such as 
to allow acceptance. 

16.3 Effective and Actual Dimensions 
16.3.1 EFFECTIVE DIMENsIoNs-The effective space width 

and tooth thickness are inspected by means of an accurate 
mating member in the form of a composite spline gage. 

16.3.2 ACTUAL DIMENSIONS-The actual space width and 

CIRCULAR 
TOOTH THICKNESS 

M A X  

E X T E R N A L  

GO COMPOSITE RING GAGE 

NOT GO COMPOSITE RING 
GbGE 

REFERENCE DLMENSION 
IMEASUREMENT OVER PINS) 

NOT GO SECTOR RING GAGE 
OR MEASUREMENT OVER 
PINS 

FIG. 11-SPACE WIDTH AND TOOTH THICKNESS INSPECTION 
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Mopr  Dio 

84 

+ tolerance from 

- 0.000 
&i, Table73 /y!, fO.OO1 

INSPECTION 

Meosurement 
Over Pins 

CIRCULAR TOOTH 
THICKNESS- REF 

N~~ G~~~ 

Wear limit 

Gogo Dimonaion I Formulo. GO I Formulo, NOT O 0  

Circulor Tooth 
Thickness, 
REF 

New Gage 

Wear Limit 

Di min - 2CF 

Murt clear form dia, and meosuring pins 

sy min + wear ollowonce 
from Toble 7 4  

SV max 

sv min I None 

0000 Dinonrion Formulo, GO I Formulo, MOT O 0  

1.9200/P 

+tolerance from Table71 +O.M)00 
-0.Oooo -tolerance from Toble 71 

No tolerance I Not applicable 

I l I 

FIG. 12-COMPOSITE PLUG GAGE-GO SIDE FIT, NOT GO SIDE FIT, AND NOT GO MAJOR DIAMETER FIT 

tooth tliickness are inspected with sector plug and ring 
gages, or by measurements with pins. 

16.4 Function and Selection of Gages-Product draw 
ings usually conform to the “Standard Method” in Table 4, 
which requires, for the internal member, control of: 

A-Maximum actual space width 
B-Minimum effective space width 

and for the external member, control of: 
C-Maximum effective tooth thickness 
D-Minimum actual tooth thickness 

GO composite and N O T  GO sector gages are then re- 
quired. This combination of gages controls the minimum 
effective clearance and checks the sum of machining toler- 
ance and the effective variation. 

16.4.1 Where both limits of actual space width or actual 
tooth thickness are marked REF, as shown in Alternate 
Method B of Table 4, the maximum and minimum effec- 
tive space width and effective tooth thickness are the con- 
trol dimensions. These dimensions require GO and N O T  
GO composite gages which control the minimum and maxi- 
mum effective clearance, but not the effective variation. 

16.5 Side Fit and Major Diameter Fit Gages- 
T h e  same types of gages are used for these fits except as 
noted below. In addition, the major diameter fit spline re- 
quires gages for the major diameter which may not be 
needed for side fit splines. 

16.5.1 T h e  GO composite side fit gage checks the mini- 
mum effective space width or the maximum effective 
tooth thickness and the form diameter. 

16.5.2 m e  GO composite major diameter fit gage checks 
the same features as the GO composite side fit gage, also 
the concentricity between the pitch and major circles, and 
the land at the major diameter of the internal spline. 

16.5.3 The  gages described in this standard do not con- 
trol the chamfers of external major diameter fit splines. 
Independent inspection or special gages are required. 

16.6 Gages for 45 deg Pressure Angle Involute Splines 
-The gages for the internal 45 deg pressure angle spline 
parts are made with involute tooth form even though the 
part may have the optional straight sided form, 

16.7 Tolerances for Measurement with Pins-l‘;ible 
70 indicates reasonable manufacturing tolerances on gage 
tooth thickness and space width. The  over or between pin 
measurement €or gages shall be calculated based on these 
tolerances and shown to five places to the right of the deci- 
mal point without rounding. In the event there is a need 
for closer gage tolerances, this becomes a matter of agree- 
ment between purchaser and gage vendor. 

17. Gage Blanks 
17.1 Standard Blanks-Standard gage blanks with and 

without integral pilots are described in the Commercial 
Standard CS8.’ 

17.1.1 Pilots may be provided for ease of entrance. 
Pilots have no gaging function and gaging tolerances are 
not applied. The  integral pilot will be gashed when cutting 
the spline teeth. No pilot is necessary for tapered tooth 
plug gages. 

17.2 Alignment Gage Blanks-These blanks are neces- 
sary where the length of engagement is substantially 
greater than the standard gage length. A gage length equal 
to 75% of the length of engagement is usually satisfactory. 

‘Ltni issue. i v i i h i ù c  from Superinicndmt oí Documenta. Wuhington. D.C. 20025 
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Rear 
Section 
DOG Dia 

INSPECTION 

New Gage 

Wear Limit 

T I P  CHAMFERS PROGRESSIVE MAJOR 
DIAMETER DESIGN 

F 

ICKNESS- REF 

ENLARGED SECTION 
OF TEETH AT A-A 

I Front Section 

Farm Dia 

Minor Dia, max 

New Gage 

Wear limit I Circular Tooth 
Thickness, REF 

Dia to Chamfer'. Dch 

Chamfer' Cutting Angle, B 
(see Tabla 671 

~ 

Measurements for Chamfer* 

Measuring Pin Dia, d. 

Meawrement New Gage 
Over Pins 

Formulo, 00 

Dr;min + wear allowance from Table 74, labte 73 

Dri min 

+tolerance from Table 73 
-0.000 

D; min - ZCF 

Must clear form dia ond measuring pins 

sv min + wear allowance from Table 74 

cv min 

D f ; ,  REF 

Db , and cos &h = - 
DFi DF; 

= DOG sin 65' 

(a always greater than 90 dag) 
r sv min 

N O  
- - - - inv 30' + inv &h 

B = leoo - a +  UCh 

The start of chamfer far this gage may be assured visually by use of the 
witness diameter &h or by determinaiion of the roll angle at the startof 
chamfer when inspected on an involute checker. 

1.9200 
P 

+talerance from Table 71 
- 0.0000 

- 

No tolerance 

85 

'Where comer clearance (as noted in paragraphs 7.4 and 23) ir used, lhe gage i s  not chamfwad. 

FIG. 13-GO COMPOSITE MAJOR DIAMETER FIT PLUG GAGE 
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No. of Teeth In Spline 

In Seclor 

6-30 31-44 45-58 

2 3 I 4 

59-72 73-06 87-100 N ------- 
5 1 6 7 l 0 . 0 7 5 ~  

Anglo, 
dw 

69.5 
69.4 
69.2 
69. I 
69.0 

68.9 
68.7 
68.6 
68.5 
68.5 

68.4 
68.3 
68.2 
68. I 
68.0 

68.0 
67.9 
67.8 
67.8 
67.7 

67.7 
67.6 
67.6 
67.5 
67.5 

-__ W 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
'79 
80 

85.5 
82.9 
80.9 
79.3 

78.0 
76.9 
76.0 
75.2 
74.5 

73.9 
73.4 
72.9 
72.5 
72.1 

71.8 
71.4 
71.1 
70.9 
70.6 

70.4 
70.2 
70.0 
69.1 
69.7 

33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

SI 
52 
53 
54 
55 

86 INSPECTION 

_-_-_ 

MINOR DIA MAX 

C I RCULAR TOOTH 
THICKNESS- REF 
(APPLIES TO TWO TOOTH 
SECTOR BEFORE RELIEVING) 

\OUTER SURFACES OF OUTSIDE 
TEETH R E L I  EVE0 

-- ~ -~ 

Fomwk, NOT O 0  I Formula, NOT GO Ocy.Dinunrion Gop. Dimension 

Maior Dia Circular Tooth Thickness, 
REF I rmax 2DFi + D, f0.001 

3 

Di min - ZCF 

Must clear form dia, and measuring pins 

Measurement Over Pins +O.OOOO, -tolerance from Table 71 

Form Dia 

Minor Dia, max 

FIG. 14-NOT GO SECTOR PLUG GAGE 

TABLE 674HAMFER CUTTIW ANOIE @ f 0 R  00 COMPOSITE 18.3 GO Composite Major Diameter Fit Plug Gage- 
MAJOR DIAMETER FIT PLUG OAOL This gage, shown in Fig. 13, is required for major diameter 

fit splines. It checks the minimum effective space width, the 
form diameter, the minimum major diameter, and the 
relationship between the pitch and major circles. Gage 
tooth tip chamfers are designed to control encroachment 
of the part fillet upon the major diameter land and the 
form diameter. These chamfers may be checked as sug- 
gested in Fig. 13. The design shown by full lines is used 
as an acceptance gage. T o  evaluate rejections, the progres- 
sive design, indicated by phantom lines, is recommended. 
Gage tooth dimensions for the front section are the same 
as for the GO composite side fit plug gage (Fig. 12). Both 
sections of the progressive gage are GO members. If only 
the front section enters, the effective space width is accept- 
able, but the major diameter, its eccentricity, or the fillet, 
causes rejection. 

- 
W 

6 
7 
8 
9 

I O  

I I  
12 
13 
I4 
I5 

16 
17 
18 
I9 
20 

I I  
22 
23 
24 
25 

16 
27 
28 
29 
30 - 

- 
Ande, 

66.6 
66.6 
66.6 
66.5 
66.5 

66.5 
66.5 
66.5 
66.5 
66.4 

66.4 
66.4 
66.4 
66.4 
66.3 

66.3 
66.3 
66.3 
66.3 
66.3 

dw 

- 

W 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

1 O0 

7 

67.4 
67.4 
67.3 
67.3 
67.2 

67.2 
67.2 
67.1 
67.1 
67. I 

67.0 
67.0 
67.0 
66.9 
66.9 

66.9 
66.9 
66.8 
66.8 
66.0 

66.7 
66.7 
66.7 
66.7 
66.6 - 18.4 NOT GO Sector Plug Gage-This gage, depicted 

in Fig. 14, is used to check the maximum actual space 
width. I t  is designed with two opposite sectors, each con- 
taining a t  least two teeth. In  the case of parts with high 
numbers of teeth, each sector contains three or more teeth 
and could accept parts having individual spaces oversize 
by the amount of spline variations in the part contacted 
by the sector. This liberalization is permissible, since large 
diameters, rather than load requirements, lead to the use 
of high numbers of teeth. Sector gages with two teeth per 
sector may be designed to perform a function equivalent to 
measurements with pins by limiting the area of contact 
between gage and part. This optional feature, which pre- 
vents part profile variations from causing acceptance by the 

18. Gages for Internal Splines 
18.1 GO Composite Side Fit Plug gage-This gage, 

shown in Fig. 12, is required for side fit splines. It checks 
the minimum effective space width and the form diameter. 
It clears the major and minor circles. 

18.2 NOT GO Composite Plug Gage-This gage, 
shown in Fig. 12, checks the maximum effective space 
width of side fit and major diameter fit splines. T h e  major 
diameter of this gage is truncated to prevent acceptance of 
parts with excessive fillets. 
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. INSPECTION 

Q p e  Dimonsion 

Maioc Dia New 
Gage 

Wear 
limit 

CIRCULAR TOOTH 
THICKNESS 

Formulo, 00 Formulo, NOT 00 

D,¡ max, +o.00o Dd min + wear allowance from Table 7 4  
+tolerance from Table 73 
- 0.000 

-tolerance from Toble 73 

D,; min None 

Circular Tooth Thickness 
for Involute Teeth 

Minor Dia, max 1 Must clear minar dia of part and measuring pins 

Must provide adequate top land at the mapr diameter wiîhout interference with 
Wie fillet radii of Wie intemal spline where comer clearance is not used. 

Mineniion 

M o b  Dia 

FIG. 15-MAJOR DIAMETER PLUG CACE 

Fuinulo 

+tolerance from Table 73 - o.oO0 

MINOR 

Ga#* Dimonsion 

Circular Tooth Thickness 
Taper per in TPI, REF 

MAJOR I DIA \ I 

Formulo 

To be selected ta suit gage manufacture, not less thc 
0.0002 

SPLINE LENGTH 

DEPENDENT ON OVER- 
SIZE ALLOWANCE 

LENGTH 

lead length 

Oversize Allowance 

Spline length 

~ 

~ 

I I 

I I 
----- 

I 1 -  

Not less than two-thirds part spline lagth or 0.25 in 

Ta be selected ta suit gage opplicaiion 

i y  - fx + oversize allowance 

TPI 
+ lead length 

Should be less than 6D. preferably less than 4D. 1 
reduce lengîh, taoth thickness taper per inch i s  increase 
oversize allowance i s  decreased, or both. 

CIRCULAR TOOTn 
THICKNESS 5 ,  $-REF 

Minor Dia. max 

Circular Tooth fr at  XX 
Thickness, REF - 

11 at  W 

I 
OF ALL TEETH - 

LINES MARKED AT SECTIONS X X  PND Y Y  
DETERMINEO BY CALIBRATION 

~ _______ ~~~~~ 

M u t  clear fonn dio ond maawring pins 

1" min 

svmax 

87 

Meowrœnaih Ovar Pins 
aï XX and YY 

I I I  I ~~ 

).b tolerance 

Farm Dia I O; min - 2cf 

FIG. Iô-COMPOSITE SIDE FIT PLUG CACE WITH TAPERED TEETH 
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tr at xx 
tr at YY 

Circulor Tooth Thickness, REF 

Measurements Over Pins at XX ond YY 

STDmSAE B’ IZ- I -ENGL 179b W 79q3725 0584788 Ob3 

I min 

I mox 

No tolerance 

INSPECTION 

lead Length 

Oversize Allowance 

L FORM DIA 

Not less than two-thirds of part spline length, or 0.25 in 

Ta be selected to suit gage application 

* MAJOR DIA 

Spline Length 

In Spline 

In Sector 
No. of Teeth 

I I X  

.. . 

Should be less than 6D, preferably less than 40. To reduce length, tooth thickness taper per inch ir increased, 
oversize aiiowance i s  decreased, or bath. 

6-30 31 -44 45-58 59-72 73-06 87-1 O0 N 

2 3 4 5 6 7 0.075N 

DEPENDENT ON 
OVERSIZE ALLOW- 
ANCE 

TAPER ON ONE 
OF ALL  TEETH 

SIDE 

LINES MARKE0 AT SECTIONS 
xx AND Y Y  DETERMINEO 
BY CALIBRATION 

- CIRCULAR TOOTH THICKNESS 
AT I , .  /y- REF 
(APPLIES TO TWO TOOTH 
SECTOR BEFORE RELIEVING I 

OUTER SURFACES 
TEETH RELIEVED 

0.- Dlmun~lon Formulm 

Mapr Dia y+ O, fO.OO1 

Form Dia I Di min - 2CF 

Minor Dia, max I Must clear form dia and measuring pins 

Circular Tooth Thickness Toper per in, TPI, REF I To be selected to suit gage manufacture, not less thon 0.0002 

tI - fi + oversize ollowonce + lead length TPI 
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Qoso Dlmoniion 

Measuring Pin Dia 

INSPECTION 

Formula, GO I Formulo, NOT 00 

I .728O/P 

CIRCULAR SPACE 
WIOTH- REF 

Rina finished NOW Gage 
without 
master 

Wear limit 

Ooao Dimmilon 

Minor Dia 

+O.OOOO +toleionce 
-tolerance from Table 72 
from Table 7 2  -0.0000 

No tolerance Not applicable 

~ ~~ 

Form Dia 

Maior Dia, min 

1" max - wear 
allowance 
fram Tobte 74 

Circular Space Width, REF 
New Gage I Wear limii 

tr min 

.MEASUREMENT BETWEEN PINS 
(FOR SMALL DIAMETER SPLINES, 
US E MEASUREMENTS W I T  H 
THREE P INS)  

Formula, 00 [ Formulo, NOT 00 

+o.ooo 

frmToble73 

Do max +   CF 

Must clear form dio ond measuring pins 

IW moa 1 None 

GO 

89 

NOT GO 

Measurement 
Beiween Pins 

FIG. 18-COMPOSITE RING GAGE-GO SIDE FIT, NOT GO SIDE FIT. AND NOT GO MAJOR DIAMETER FIT 

N O T  GO sector plug gage, consists of reducing the major 
diameter of the gage and providing u negative profile 
modification in the area inside the pitch diameter of the 
unrelieved tooth profiles. Gage measuring pins must be 
selected to contact the unmodified portion of the gage 
profile. 

18.5 Major Diameter Plug Gage-This gage usually 
has a full complement of teeth which clear the part tooth 
profiles, but may also take the form of a sector gage. 
Involute or straight tooth profiles may be used. The  sides 
of their teeth may have any form, provided they clear 
the tooth profiles and fillets of the part. 

CAUTION: In  the event a gage of this nature is de- 
signed for flat root or fillet root side fit internai splines, 
there is a danger that the top land could be narrow to the 
degree of being a knife edge. This condition must be recog- 
nized and taken into account before a gage of this kind 
is used. 

18.5.1 T h e  NOT GO gage for major diameter, shown in 
Fig. 15, is required for major diameter fit splines. 

18.5.2 T h e  GO gage for major diameter, shown in Fig. 
15, is optional for major diameter fit splines, but is not 
required for side fit splines. In  the case of major diameter 
fit splines, it may be used to determine whether rejection 
by the GO composite major diameter fit plug gage is due 

to undersize major diameter or other caiises, stich as iinder- 
size effective space width, eccentricity between major and 
pitch circles, or the fillet. In the case of sicle fit splines, the 
form 'diameter is checked by the Go composite gage and 
the clearance at the major diameter needs no control. 

18.6 Plug Gage with Tapered Teeth-This gage has 
a taper o f  riot ICSS iIi; i i i  O . ( i ~ í i ?  i i i / i i i  o i i  oiie $ i& ol e;di  
tooth. It determines wlictiivi 0 1 '  not ilie tliiiieiisioii ( lie( kcrl 
is within limits aiicl also íiii.iiislies ; I  nie;i~iii.ement. A steep 
taper may be desirable to sliorteii tlie giige leiigtli. How- 
ever, where the gage is also i 1 4  ;i5 ai1 inspection iirbor, a 
slight taper ma) be required. 1 i i  order that the gage toler- 
ances on tooth thickness wi l l  not atfect inspection 
results, the axiai locations o1 iow ; int i  iiigli limits are de- 
termined by measurement ~ i i c l  tiinked on tlie gage. 
Therefore, tli is gage is recotiiniendetl where the slim of 
standard wear allowance and tolei ;itices o11 tlie tootli tliick- 
ness of GO ant1 NOT GO piges woiilcl ;tbsorL> niorc than 
about 25';; oí the p i r t  m;ic Iiiiiiiig to!eraiicc. \.\'liere tlie 
part tooth thickness toleraiice is I~rge ,  the tootli thickness 
range required in the gage i i i ; iy  cause excessive profile 
variations on the tapered side ot the teeth. '1'0 werconie 
this limitation, a series o1 t;ipei-ed tootli giigeh, each cover- 
ing a portion of the part toler;iiice, may he used. 

18.6.1 'The composite side fit plug gage with tapered 
Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



90 

Minor Dia 

Form Dia 

INSPECTION 

MEASUREMENT BETWEEN PINS t D I A I  f- 

+ 0.m - taierance han Table 73 

DO max -I- 2 c ~  

FORM DIA 11 / (FOR SMALL OIAMETER SPLINES, 
USE MEASUREMENTS WITH 
THREE P INS)  

0.90 Dlmonikn I Formula, 00 

Bushing Bore Do max - wear allowance tram Table 74, 

+ o.oO0 

I - 5 4 - 2 0  
100000 

Maior Dia of Spline, Min I Must clear m a w  dia of part 

,-irculor width, New Gage tv max - wear allowance from Table 7 4  

REF I I  Weor limit f v  max 

Measuring Pin Dia 
1.7200 

P 
- 

I Ring fwed to tapered I tooth master U w  I V  max, REF 

w i h t  I mosier I Weor Limit I No tolerance 

FIG. 19-GO COMPOSITE MAJOR DIAMETER FIT RING GAGE 

teeth, shown in Fig. 16, enables the determination of the 
effective space width of the part. 

18.6.2 The  sector plug gage with tapered teeth, shown 
in Fig. 17, enables the determination of the actual width. 
of the part. 

19. Guges for E x t d  Splines 
19.1 GO Composite Side Fit Ring Gage-This gage, 

shown in Fig. 18, is required for side fit splines. It checks 
the maximum effective tooth thickness and form diameter 
and clears the major and minor diameters. 

19.2 NOT GO Composite Ring Gage-This gage, 
shown in Fig. 18, checks the minimum effective tooth 
thickness of side fit and major diameter fit splines. The  
minor diameter of this gage is truncated to prevent arcept- 
ance of parts with excessive fillets. 

19.3 G O  Composite Major Diameter Fit Ring Gage- 
This gage, shown in Fig. 19. is required for major di- 
ameter fit splines. It checks the maximum effective tooth 
thickness, the form diameter, the major diameter, and the 
relationship between pitch and major circles. The  one 
bushing design allows a progressive check. The  two bush- 
ing design checks alignment of major and pitch circles 
within their concentricity limits. It is also recommended 
where the gage is used for indicating purposes. 

19.3.1 To evaluate rejections by the GO composite major 
diameter fit ring gage, or to check parts before the major 
diameter is finish machined, the GO composite side fit ring 
gage may be required. 

19.4 NOT GO Sector ring gage-This gage, shown in 
Fig. 20, is used to check the minimum actual tooth thick- 
ness. I t  is designed with two opposite sectors, each contain- 
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&@o Dimoniion Formula, NOT Qo 

Minei bio y-, f0.001 
Form Dia Do max 

Major Dia, min 

Circular Space Width, REF 

Must clear form dio and measuring 
pins 

i min 

INSPECTION 

Fumuk, MOT 00 Q.w Dimonsion 

REF 
Ring fitted to 

Measurement 6eMem1 +apered ?oo?h 

Pins, Calculated Ring +td.ronco from Table 72  
without master - O.oo00 

in Spline 6-30 31-44 45-58 59-72 73-86 87-100 N 
No.afTedl  -------- 

InSector 2 3 4 5 6 7 0.075N 

RELI EVE0 CIRCULAR SPACE WIDTH- REF 

DI A D I A  t 
EASUREME 
BETWEEN 

PINS 
I 

FORM 
D I A  I 

1 
1 1 . ur / 

:NT 

91 

ing at least two teeth. In the case of parts having high num- 
bers of teeth, each sector contains two or more spaces, and 
could accept parts having individual teeth oversize by the 
amount of spline variations in the part teeth contacted by 
the sector. This liberalization is permissible since large 
diameters rather than load requirements lead to the use of 
high numbers of teeth. T h e  numbers of teeth recom- 
mended for sector gages is shown in Fig. 14. The outer pro- 
files of the sectors are relieved as shown in Fig. 20. Sector 
gages with two teeth per sector may be designed to perform 
a function equivalent to measurements with pins by limit- 
ing the area of contact between gage and part. This op- 
tional feature, which prevents part profile variations from 
causing acceptance by the N O T  GO sector ring gage, con- 
sists of increasing the minor diameter of the gage and of 
providing a negative profile modification in the area out- 
side the pitch diameter of the unrelieved tooth profiles. 
Measuring pins must be selected to contact the unmodified 
portion of the gage profile. 

19.5 Tapered Tooth Master Plug Gage-Ring gages 
are usually fitted to a tapered tooth master plug, or their 
size may be measured between pins. T h e  effective size of 
ring e k e s  made to measurements between pins is usually 
slightly smaller than that of rings fitted to a master. Since 
tlie effective tooth thickness of the master plug and the 
plug gage for the mating part are subject to the same 

variation allowances, the use of a master plug gage assures 
a close correlation between the effective sizes of tlie ring 
gage and the plug gage for the mating part. Its use also 
assures replacement rings of a like effective size and enables 
inspection of ring gage wear. 

19.5.1 Tapered tooth masters for composite ring gages, 
as shown in Figs. 21 and 22, check the effective space width 
of composite ring gages. T h e  same side of each tooth is 
tapered to provide a varying tooth thickness. T h e  major 
diameter of the master is designed to confine tlie contact 
between the ring and master to the aren of greatest ring 
wear. Masters for a set of GO and N O T  GO ring gages are 
designed with the same taper and the same overall length 
to minimize taper settings, even though their spline length 
may be different. 

19.6 Ring and Snap Gages for Major Diameter-GO 
and NOT GO gages, or other measuring devices. are used 
to check the major diameter. Conventional snap gages 
can be employed for this purpose only when the number 
of teeth is even, or to check the blanks. 

19.6.1 GO gages for major diameter will determine 
whether rejection by the GO composite major diameter fit 
ring gage is due to oversize major diameter or other causes, 
such as oversize effective tooth thickness or eccentricity be- 
tween the major and pitch circles. 
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Dimmnsion of M08i.r 

INSPECTION 

Formulo, 00 Rinn Mosin I Formulo, NOT 00 Rln) Modn 

OEPENDENT ON OVER- 
SIZE ALLOWANCE 

S P L I N E  LENGTH 

f1 - tx + oversize olbwance 

TPI 
-I- lead length 

LEAD F I T  WEAR 
LENGTH RANGE RANGE 
- 

r - G  -7 V 7 

f), - ix  + avenire allowance 

TPI 
+ lead length 

\ 

I \ \ 

1 I I 
I 
1 I l 

MAJOR r 

I 1 

I 1 
X .  Y l  zl 1 CIRCULAR TOOTH 

THICKNESS 
OF A L L  TEETH 

~ ~~~ 

t ~ ,  t y ,  tz- REF RING GAGE WITHIN 
F I T  RANGE 

L INES MARKED AT XX,YY AND zz 
DETERMINE0 BY CALIBRATION 

Major Dia 
+ 0.000 
-tolerance from Table 73 Do min, 

For major diameier fit, reduce applicable Do min by twice maximum chamfer 
~ 

Form Dio DF. - 0.010 

Minor Dia, mox I Must clear form dia and measuring pins 

Circular Tooth 
Thickness, REF 

I fy mar - wear allowance from Table 74 
- tolerance from Table 70 I tx a i  xx I ir min 

~~ I i ,  a i  ïï I f. max - wear allowance from Table 74 I tr min + tolerance from Table 70 

I tz at zz I fv max I Not applicable 

Measurement Over Pins 
at XX, YY, and ZZ I No tolerance 

Circular Tooth Thickness 
Taper per in, TPI. REF I To be selected io  suit gage manufacture, not less than 0.0002 

Lead Length I Nat less than width of ring, preferably twice the width 
~ ~~~~ 

Oversize Allowance 

Spline length 

I 

FIG. 21-TAPERED TOOTH MASTER FOR COMPOSITE RING GAGES 
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rMAJoR FORM D I A  Al -1 

Dimonslon of Mash. 

1 N SPECTION 

Formula 

P SPLINE 1 

No. of Teeth 

- - - DEPENDENT ON L E A D  FIT 
L E N G T H  RANGE OVERSIZE ALLOW- 

ANCE 

To be same as in Sector Ring, see Fig. 20 

ACE OF NEW TAPER ON ONE SIDE 
CIRCULAR TO OF A L L  T E E T H  

L I N L S  MARKED AT x x  AND 'f'f 
DETERMINED BY CALIBRATION 

93 

Major Dia 
+ 0.000 
- iolerance from Table 73 Do min, 

For major dio fit, reduce applicable Do min by iwice max chamfer 

Form Dia -- + 2 D F *  0.010 
3 

Minor Dia, mox I Must clear form dia and measuring pins 

Circular Tooth fr at XX t min 
Thickness, REF I 1" ot YY I i min 4- toleronce kam Table 70 

Measurements Over Pins 
ot XX and YY No toleronce 

To be selected ?o suit gage manufacture, not less than 0.0002 I Circular Taoth Thickness 
Taper per in, TPLREF 

Lead Length I Nat less than width of ring, preferably twice the width 

Oversize Allowance 

Spline length 

To be selected to suit goge application 

1). - tx + oversixe allowonce 

TPI 
+ lead length 

Should be less than 60, preferably lass than 4D. To reduce length, iaoth thickness toper per inch i s  increased, oversize allowance i s  I dacreasod. or bo*. 
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94 INSPECTION 

Poi( -9. 
~ 

€ifoctir. I Artuol DisposHion 

Tolorone* 1 Oi 

TYP. 
Diipoiilion of Toluonce 

Dimonsion 

Applicability oi O.pas lo 
Por( Dim*niioning MHhod 

(ho loblo 4) 

I Sîandord 

Space 
Width 

of 
Internal 

NOT GO Sector - 
Plug Gage 

Reference ____ 

NOT GO Composite - 
Plug Gage 

GO Composite 
Plug Gage and 

Composite Ring Goge 
Master Plug Gage for GO- 

Master Plug Gage for NOT- 
GO Composite Ring Gage 

Reference ~ 

Marter Plug Gage for NOT 
GO Sector Ring Gage 

- (Basic) - 

Not 
Required - Required Required 

Required Required - Not 
Required 

Required - Required Required 

Required - Nat Required 
Required 

Not Required Required , Required- 

TOO* 
Thickness 

of 
Externo1 

~~ 

?itch Dio Runout (FIMb 

Own Thru I*# 0.0. ?¡U# w 
0.00 2.00 0.0002 0.0002 0.W3 0.0002 
2.00 4.00 0.0002 0.0002 0.0004 O.OOO5 
4.00 6.00 o m 2  0.0003 0.0005 0.0004 
6.00 0.00 0.W2 0.0004 0.0005 0.0004 

P d k  loh1 Indox loh1 

~ 

Tolol by* 
k . 4  
VIMI 

0.00 1 .o0 0.000 
1 .o0 3.00 0.0002 
3.00 5.00 0.000- 

- OVW ThrU ___-- 

I l II I II I I 

legend: Part t o l e r o n c e - i n t e r n d m  , E x t e m o l m .  Gage-tolerance= , wear allowance[mIIl). 

20. Gage Tolerances 
20.1 General-All gages are dimensioned within the 

extreme limits of the product, inasmuch as the product 
tolerances are those deemed necessary to include all 
manufacturing and gaging variations. Parts which meet the 
minimum material limit may be rejected by a NOT GO 
sector gage, due to permissible gage tolerances. Such parts 
can be qualified by measurements with pins. 

20.2 Part and Gage Tolerance Relationship-Gener- 
ally the sum of the gage tolerances, including the wear 
allowaiice of the GO gage, is allowed to absorb i0-15%, in 
no case more than 25%, of the part tolerance. Wherever 
the separate G O  and N O T  GO gages would absorb more 
tlian 25% of the part tolerance, tapered tooth plug gages 
or indicator gages may be used. 

20.2.1 In establishing the part and gage tolerance rela- 
tionship, the part tolerance should be the spread between 
the dimensions checked. I t  will be the total tolerance (A + 
m) in the case of the Standard Method of dimensioning 
illustrated in Table 68, also in evaltiating the tolerance ab- 
sorbtion of the GO composite and NOT GO sector gages 
for Alternate Method A of dimensioning. However, in the 
case of the GO and NOT GO composite gages used for 
both Alternate Method A and Alternate Method B, it will 
be the machining tolerance only. 

20.2.2 Recommended gage tolerance5 for 5/10 spline 
pitch and finer are shown in Tables 70-74. Larger tolerances 
should be used wherever possible. Gage makers should be 
consulted concerning tolerances for coarser spline pitches. 

TABLE 69-ALLOWABlE VARIATIONS FOR QAOESa 
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“ 1 6  1 i o  i z  14 i 6 , i o  zo t )  24 n 

io  io  i o  i o  i o  i o  io  IO i o  i o  11 

S@lW PHda - I-------------- 

10 10 10 10 10 10 10 10 11 12 13 
6/12 
O/ 16 10 10 10 10 10 10 10 10 10 10 10 

10/20 10 10 10 10 10 10 IO 10 IO 10 10 
12/24ard finei 10 in  IO 10 IO 10 10 10 10 10 10 

5/10 I 

TAUE II-TOUR*WQI roa MIAMEMOMI OVER PINS ON nu0 OAOU 

This tablo hor bom deletod, w e  paragraph 16.7. 

60- 
a1  56 32 Y s 30 40 42 u so ss i00 

12 13 13 14 15 16 17 ia  19 21 23 1 s  

--------- 
14 15 16 17 18 19 20 - - - - - 
10 10 10 Il 11 12 13 13 14 16 18 20 
10 10 10 IO 10 10 10 Il 11 13 15 17 
10 10 10 10 10 10 10 10 10 11 12 13 

T A U  I I - T O L E R W I I  FOR MEASUREMENTS WTWILW PINS ON UNO OAOES 

This table has been ddoted, w e  paragraph 16.7. 

:‘YE 

SUO# of Teeth 
Yabr Dk 

ovr o w  Orr 
0.00 1.10 6.00 Mlnor 
niu )(wu îhru Dkb 
1.m 4.- s.00 ---- 

0.OOOS O.OoO5 0.0005 Mai 
0.0001 O.OOO2 0.0003 Max 1 

O v r  
0.00 
)(wu 
1.W 

O.OOO5 
O.OOO5 

~ ~ 

aTd.rancos an Wuncatod gag. diamotors ond on maior diamoters of mastor plugs 

hr oro cl.aranco dmonhs and do not r.quiro c b w  1oleronc.r 
aro twice those pivm in the tobk foi rido fit. 

Ovu ovw 
1.u) 6.00 Miloi 
(Iiru îhru D i d  
6.00 1.00 ----- 

O.OOO5 0.0010 Min 
0.0005 0.0010 Min 

21. Measurements with Pins 
21.1 General-Actual space width and actual tooth 

thickness may be measured with pins. These measurements 
do not determine the fit between mating parts but may be 
used as a part of analytical inspection of splines to evaluate 
the effective space width or tooth thickness by approxi- 
mation. 

21.1.1 The  diameters of measuring pins are shown in 
Figs. 23 and 25. Pins are held within 0.000025 in for 
roundness and size, and are calibrated between flat parallel 
measuring contacts. T h e  1.92 series is used for all 45  deg 
pressure angle splines, including internal straight sided 
splines. These pins contact the tooth approximately at the 
mid-point of the profile. Exact pitch line contact is not 
necessary. 

21.2 Measurements with Two Pins 
21.2.1 T h e  formulas in Figs. 23-25 should be used for 

TAUE 74-WEAR ALLOWANCES FOR O 0  OAOES 

I k.c. wldll, or looîh Th¡&. I 

5/10 through 1/16 0.0003 0.0002 

64/11) throuoh 121/256 0.0002 0.0002 0.0001 

16/26 through 20/40 0.0003 
24/41 through 48/96 O.OOO2 

.TO bier 4 ond 68. 

calculations. All dimensions used should be carried to seven 
significant figures. Rounded values from the main tables 
shall be used. 

21.2.2 Measurements between pins for internal splines 
or ring gages with low numbers of teeth, such as 6, 7, and 
sometimes 8, present special problems. The  pin must 
clear the major diameter of the part or gage, and it  must 
not interfere with the involute profile near the base circle 
as shown in Fig. 26. 

21.2.3 Where clearance a t  the major diameter cannot 
be obtained with round pins, flatted pins are required. 

21.3 Measurements with Three Pins-If three pins are 
used for measurements, as shown in Fig. 27, a plug of Ml 
diameter must be used for checking both even and odd 
numbers of teeth. Measurements with three pins are some- 
times preferred for small splines. 

21.4 Pin Contact Diameter-The diameter at the pin 
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96 

IN 

INSPECTION 

di: 1.7280/P FOR 3 0  DEG AND 3 7 5  DEG gloSPLINES 

= 1.9200/P FOR 4 5  DEG g10 SPLINES 

FIG. 23-MEASUREMENT BETWEEN PINS OF INTERNAL 
INVOLUTE SPLINES 

a =  

S-S, MIN 

(-2 

BASIC SPLINE 

STRAIGHT S I E D  
45 DEG dO SPLINE HALf  INTERNAL 

FORM ANGLE 

S, MIN'\ 

BASIC SPACE WIDTH 

O sin 45O-q 

s,n (I 

[O sin 45O- @] yo 
NONBASIC SPACE WIDTH 

-4  ( N  EVEN) M, = 

( N  ODD) h$ = sin a cos- -4  

sin 45' (s-s,, min + 01-4 
( N  EVEN) A$ = [ sin a 1-4 

[ sin a 
sin 45O (5-s,, min + 

( N  ODD) M, = 

FIG. 24-MEASUREMENT BETWEEN PINS OF INTERNAL 
STRAIGHT SIDED 45 DEG 00 SPLINES 

de' I .9200/P 

ace= Ob S e c  $ce 

FIG. 25-MEASUREMENT OVER PINS OF EXTERNAL 
INVOLUTE SPLINES 

contact point may be calculated for all splines from the 
formulas in Figs. 23 or 25. 

21.5 Conditions for Measurements 
21.5.1 Pressures for measurement of spline gages with 

pins should be negotiated with due consideration of the 
variables introduced by material, geometry, and measuring 
methods. 

21.5.2 T h e  temperature for ineasureincnts is 20 OC (68 

22. Analytical Inspection 
O F ) .  

22.1 General-Analytical inspection is the measure- 
ment of individual dimensions and variations. Major and 
minor diameters are checked by conventional methods; 
the measurements of actual space width and tooth thick- 
ness are covered in previous sections. This section deals 
with tlie individual measurement of spline variations of 
index, profile, lead, roundness, and eccentricity. Profile in- 
spection also covers the form diameter and tooth tip cham- 
fer. 

22.2 Measurements of Spline Variations-The effect 
of these variations on the fit between mating parts is de- 
scribed in Section 9. 

22.2. I TOTAL INDEX VaRrATroN-Index variations are the 
variations in the spacing of all corresponding tooth pro- 
files from perfect spacing with respect to one arbitrarily 
selected tooth side. The  total index variation is the spread 
between the two greatest opposite index variations. I t  may 
be measured directly, or obtained indirectly by measuring 
tlie circular pitch variations, which are the variations from 
the correct circular pitch. The  measurement of circular 
pitch variations is of little value for splines unless con- 
verted to total index variation. 

22.2.1.1 Index variation of tooth profiles is not identi- 
cal with the index variation of the centerlines of spaces or 
teeth. Measurement of either variation is acceptable, since 
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+0.00050 
+0.00085 
+0.00075 
+0.00050 
+0.00045 
+0.00035 
+0.00090 
+0.00050 

+0.004ôO 
sum 

+0.00060 
overage 

FIG. 26-SIX-TOOTH INTERNAL SPLINE 

~ ~~ 

-0.000 10 
+0.00025 
+0.000 15 
-0.00010 
-0.o0015 
-0.00025 
+0.00030 
-0.00010 

0.00000 
sum 

(must be rcro) 

WHERE N IS EVEN, USE 
hf FROM PIFI MEASUREMENT 
(TABLES 76 THRU 104) 

WHERE N IS ODD, USE 
y = Db SEC -q 

FOR SEE FORMULA IN FIG 23 

FIG. 27-MEASUREMENT WITH THREE PINS 

only a percentage of the total index variation is assumed to 
be reflected in the fit. Where readings must be repeatable, 
it is necessary to describe in detail the manner of inspec- 
tion. Measurements taken on the centerlines of internal 
spaces and external teeth may be more suitable for deter- 
mining the effective variation since they are not influenced 
by space width and tooth thickness variations. On the 
other hand, determinations of the spacing of tooth profiles 
permits contact analysis and separate inspection of drive 
and coast sides. Index variation is usually measured normal 
to the tooth surface as shown in Fig. 33B. This practice 
yields readings smaller than the variation at the pitch circle 
but is generally accepted. 

22.2.1.2 The total index variation may be inspected 
directly by means of precision indexing devices. Readings 
may be recorded as shown in Fig. 28. No computations are 
required. However, the readings may be affected by eccen- 
tricity. If the plotted curves of the concentricity and index 
checks are identical as shown in Fig. 29, the part has no 
index variation, but is mounted eccentrically. 

I ' 

I 2 3 4 6 7 I 
TOOTH NUMBER 

FIG. 28-INDEX VARIATION CHART 

ECCENTRICITY 

7 6 1 2 3 4 5 6 7  1 2 3 4 5 6 7 6 1  

CONCENTRICITY CHECK I N D E X  CHECK 

FIG. 29-INDEX READINGS DUE T O  ECCENTRICITY 

Twth 
Is.. 

I n l n  V.iM(en 
from Toott~ 
k. On6 

O.OOOOO 
-0.00010 
+0.000 I5 
+0.00030' 
+0.00020 
+o.oOoO5 
-0.00020. 
+o.OOo 10 

O.ooM)<) 

0.0005 

*Total index variation is obtained 
as the spread between two grwt- 
est opposite index variotiaia. 

Olnitial zero setting not required. 
bTaoth to tooth reading minus average reading. 
cAdd or wbtroct, far eoch tooth, oll preceding circular pitch variatiaii. 

FIG. SO-INDEX VARIATION TABULATION 
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MAJOR DIAMETER 

/- 
02: ANY DIA 

Or: PRESSURE ANGLE AT O z  

POSITION 

€2' ROLL ANGLE 

FIG. 31-USE OF ROLL ANGLES 

AT 02 

DEG 

22.2.1.3 The  total index variation may be determined 
indirectly by measuring the differences in circular pitch. 
This method compares the spacing of all pairs of adjacent 
teeth with that of an arbitrarily selected pair. Since the 
spacing of this reference pair is not necessarily equal to the 
correct spacing, the readings obtained are not circular pitch 
variations, but rather differences in circular pitch as related 
to the reference pair. The  circular pitch variations are ob- 
tained by subtracting the average of the readings from each 
reading. The  index variation of each tooth with respect to 
the first tooth of the reference pair is obtained by adding 
or subtracting. as indicated all circular pitch variations of 
preceding spaces, starting from the reference pair. These 
index variations are equal to the readings obtained di- 
rectly, as in paragraph 22.2.1.2. The  total index variation 
is determined as shown in Fig. 30. This numerical evalua- 
tion is time consuming, but the equipment required for 
this method is relatively simple. Great care is required in 
taking each reading in order to minimize the accumulation 
of measuring reading errors. 

22.2.1.4 Where readings are taken over a constant span 
of more than one circular pitch, for example over 90 or 180 
deg, these readings give an indication of the quality of the 
spacing. However, determination of the total index varia- 
tion is possible only when the number of circular pitches 
checked and the number of teeth have no common factor, 
and even then is rather difficult. 

22.2.1.5 It is of little significance whether or not in- 
spection of index variation is performed near the pitch 
point, as long as all profiles are contacted at corresponding 
points. 

22.2.1.6 Measurements of base pitch, which is the 
shortest distance between corresponding profiles of adjacent 
teeth, are influenced by profile variations. They furnish 
merely an indication of spacing quality and do not permit 
an exact evaluation of the total index variation. 

22.2.2 PROFILE VARIATION 
22.2.2.1 Inspection of the involute profile may be per- 

formed by measuring, for a number of tooth positions, the 
distance AB along a tangent to the base diameter. An orig- 
inal tooth position is assumed for which the involute, or 
its extension, passes through point A (see Fig. 31). Rota- 
tion of the involute profile through the roll angle brings 
consecutive profile points onto the tangent line. Table 75 
is provided to aid in the determination of the roll angle for 

PLOTTED OR 
RECORDED 
READINGS 

PITCH DIAMETER 
OR STANDARD 
PIN CONTACT 

POINT DIAMETER 
CONVERTE0 
READINGS 

. FORM DIAMETER 

RE FE RE N CE PROF IL E THROUGH 
SPECIFIED ZERO POINT- 

STRAIGHT VERTICAL LINES REPRESENT TRUE PROFILES 

FIG, 3Z-ANALYSIS OF PROFILE READINGS 

any desired diameter. The  distance AB can be found from 
the formula in Fig. 31. This computation is the first carried 
out for the pitch diameter (or pin contact diameter) and an  
indicating device set to zero at that distance AB which cor- 
responds to D, = D and Øs = ØD. The  starting position of 
the tooth profile is obtained by rotation of the spline mem- 
ber until a zero reading is registered. Other diameters may 
then be assumed and new settings made for the decrease or 
increase in roll angle and in the distance AB. Profile varia- 
tions from a true involute will be registered by the indicat- 
ing device. Care should be taken to assure that contact 
occurs exactly at a tangent to the base circle in order to 
avoid false readings, particularly in the area near the base 
circle where the radius of curvature of the involute a p  
proaches the value zero. 

22.2.2.2 Involute profile checking machines are com- 
monly used, in which the rotation of the tooth profile and 
the straight motion of the indicating member are held in 
timed relation. They require the determination of the roll 
angle or the equivalent arc at the base circle. Readings 
start at the form diameter, in order to avoid the need for 
reversing the motions of the instrument. In  such cases, the 
readings should be converted by subtracting from all 
readings the reading at the specified pitch point or stand- 
ard pin contact point diameter, as shown in Fig. 32. 

22.2.2.3 The  tooth profile is sometimes inspected by 
checking the width of the tooth space at a number of diam- 
eters, for example, by a series of three or more radial 
measurements with pins of different diameters. Allowance 
should be made for the fact that the angle between the pro- 
file tangent at the pin contact point and the centerline of 
the space changes with the pin diameter; therefore, each 
deviation of the radial measurement must be multiplied by 
the sine of the pressure angle at the center of the respective 
pin. These values, after the conversion as shown in Fig. 32, 
can be considered as profile variations at the contact points, 
only if the profiles are symmetrical with respect to the 
space centerline. Another shortcoming of this method lies 
in the fact that it does not reflect variations due to im- 
proper position or angularity of the tooth centerline (lean- 
ing teeth). 

22.2.2.4 T h e  tooth profile may also be inspected by en- 
larged projection and compared to profile layouts. The re- 
liability of this method depends on the magnification ac- 
curacy of the layout, and the skill of the operator in 
measuring the projected deviations. It also requires that 
the layout and the profile projection be in the proper re- 
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the two sides of the space being inspected. The  readings do 
not reveal hollows or waviness and do not indicate the 
effect of taper. 

22.2.3.4 To find the true reason for the amount of lead 
variation, all of the teeth should be inspected. Thus, an 
analysis of these readings, based on the definitions of lead, 
parallelism, and alignment variation along with the related 
illustrations, will indicate the true nature of the variation. 
With a spline connection that does not liave any location 
restriction other than the spline teeth, the only segment of 
the lead variation that will effect assembly is the helix and 
parallelism variation. 

22.2.4 OUT OF ROUNDNESS-Out of roundness is meas- 
ured by taking a series of measurements, using two pins 
placed diametrically opposite. 

22.2.5 ECCENTRICITY-These sections deal with inspection 
of the eccentricity between the spline axis and the axis of 
the product established by the mounting surfaces. 

22.2.5.1 Eccentricity may be inspected by readings over 
one pin while rotating about the part axis. These readings 
include the effect of out of roundness and index variations. 

22.2.5.2 Eccentricity may also be inspected by measur- 
ing the center distance variation when the teeth roll in 
tiglit mesh with a mating master. Since splines are not de- 
signed to roll as gears, each tooth may lose involute contact 
before the next tooth comes into mesh, causing abrupt cen- 
ter distance variations between each tooth engagement 
which must be disregarded. Readings obtained by this 
method reflect index and profile variations and are some- 
times used to give a general indication of spline uniform- 
ity; however, they ascertain neither the total index varia- 
tion nor the effective space width or tooth thickness. 

22.2.5.3 Where eccentricity is checked by using gages 
with straight or tapered teeth, or special gaging fixtures 
with solid or expanding spline members, the relation of 
the effective spline contour with respect to other surfaces is 
checked without the effect of out of roundness. The type of 
equipment employed depends on the tolerances on space 
width, tooth thickness, and eccentricity. Solid gages, de- 
signed for an eccentricity allowance which applies for maxi- 
mum material limits, will permit more eccentricity for 
parts machined to minimum material limits. Where eccen- 
tricity tolerances must be independent of other dimensions, 
special expanding or tapered spline members must be used 
together with indicating devices. 

A 

FIG. 33-INDICATING LEAD VARIATION 

lation to their respective centers; otherwise, false readings 
will be obtained. 

22.2.2.5 Other methods employ projections of contact 
surfaces, master involute templates, a series of probes, etc. 

22.2.2.6 The  form diameter, converted to degrees of in- 
volute roll can be measured by profile inspection, as de- 
scribed in paragraphs 22.2.2.1 and 22.2.2.2. 

22.2.2.7 T h e  points on the profile at which the maxi- 
mum and minimum chamfers begin may be converted to 
degrees of involute roll and measured by profile inspection 
as described in paragraphs 22.2.2.1 and 22.2.2.2. 

22.2.3 LEAD VARIATION 
22.2.3.1 Lead variation of a spline, as measured from 

a reference axis (see definitions), includes the effect of helix, 
parallelism, and alignment variations. The  lead variation 
will affect the fit between mating splines if all or part of 
the lead variation is due to helix or parallelism variation. 
It will also affect the fit between mating splines in event 
the same reference axis is used for location of a related 
component, such as the major diameter for a major diam- 
eter fit spline. 

22.2.3.2 Lead variation is measured, with the part 
mounted on the referenced or specified axis, either in a 
direction tangent to the pitch surface, as in Fig. 33A, or 
normal to the tooth surface, as in Fig. 33B. In the latter 
case, the indicated amount shall be divided by the cosine of 
the pressure angle. These readings are taken at or near the 
pitch surface in an axial direction. 

22.2.3.3 Inspection of lead variation by means of 
pins is not recommended because this method provides 
readings which are the result of the mean variation of 
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96.85 
96.98 
97.12 
97.25 

97.38 
97.52 
97.65 
97.78 
97.9 I 

98.05 
98. I8 
98.3 I 
98.44 
98.58 

98.7 1 
98.84 
98.97 
99.1 I 
99.24 

99.37 
99.50 
99.64 
99.77 
99.90 

100.0: 

;:;;g 

1;:;;; 
i::;;: 

1.4600 

1.4630 

1.4660 
1.4670 
1.4680 
1.4690 
1.4700 

1.4710 
1.4720 
1.4730 
1.4740 
1.4750 

1::;;: 

;:;:;: 
;:;::: 

1.4780 
1.4790 
1.4800 

1.4830 

1.4860 
1.4870 
1.4880 
1.4890 
1.4900 

1.4910 
1.4920 

I ;:;;i; 

101 

- 
Oifl. 

::$:: , 

O. I35 
0.135 
0.135 
0.135 
0.135 

O. I35 
o. I35 
0.135 
O. I35 
o. I35 

0.135 
O. I35 
0.135 
0.135 
0.135 

0.134 
0.134 
O. 134 
0.134 
0.134 

0.134 
0.134 
0.134 
0.134 
0.134 

0.134 
0.134 
0.134 
0.134 
O. I34 

0.134 
0.134 
0.134 
0.134 
o. 134 

O. I33 
0.133 
0.133 
0.133 
O. I33 

0.133 
0.133 
0.133 
0.133 
O. I 3 3  

O. I33 
o. I33 
0.133 
0.133 
o. 133 

0.133 
0.133 
o. 133 
0.133 
O. I33 

0.133 
0.132 
0.132 
0.132 
0.132 

O. I32 
0.132 
0.132 
0.132 
0.132 

0.132 
1.4950 

::i;: 
0.149 

0.149 
0.149 
0.149 
0.149 
0.149 

0.149 
0.148 
0.148 
0.148 
0.148 

1 1.6880 

1.6920 

1'7000 

1'7020 

1'7060 
1'7080 
1'7100 

0.142 
0.142 
0.142 

0.142 
0.142 

::i:; 

1'8280 
1'8300 

i::ii: 
1.8380 

11.8400 

0.148 

0.148 
0.147 

0.147 
0.147 
0.147 
0.147 
0.147 

0.147 
0.147 
0.147 
0.146 
0.146 

::;:: 
::;;i 

i:;;:; 
1.7160 
1'7180 

I 1'7300 

1'7340 

1 ::i::: 
1.7440 

, 1.7460 
1.7480 

~ 1.7500 

o , i 4 i  
0.141 
0.141 
0.141 
0.141 

0.141 
0.141 
0.141 
0.141 
0.140 

' 1.8120 

i'8soo 

1'8s20 

1'8600 

0.140 
0.140 
0.140 
0.140 
0.140 1'8700 

0.140 1 
0.140 i:!;:: 0.136 

2.0040 
2.0060 

0.136 2.0080 
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30 DEG PRESSURE ANGLE 
TAME 76-MEASUREMENT W” W S  M A X W  ACTUAL SPACE WIDW. K)Q 30 DKi PESSURE ANGLE 

6/12 8/16 10/20 12/24 16/12 20/40 2414L 32lW *Q/m UPS splin Pitch 

N 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 

39 
40 

I 41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

3a 

- 
- 

6.860 
3.225 
2.760 

2.493 
2.374 
2.260 
2.206 
2.140 

2.109 
2.065 
2.045 
2.0 14 
2.001 

1.977 
1.967 
1.949 
1.94 1 
1.926 

1.920 
1 .908 
1.903 
1.893 
i .a89 

1.880 
1.877 
1.870 
1.867 
1 .wo 
1 A58 
I A52 
1 .wo 
1 .845 
i .a43 

1 . U 9  
1 . U 7  
1 . U 3  
1 . U 2  
1.828 

I .827 
I .a23 
1.822 
1 . a ~  
1.818 

1.815 
1.814 

1.811 
1.809 

1.808 
1 .a 
1 .805 
1.803 
1 .801 

1.812 

- 

1 03 

- 
0.69 1 2 - 

- - 
2.1 I 8 4  
2.5013 
2.9648 

3.3323 
3.7801 
4.1492 

4.9604 

5.5939 

6.1979 
6.5745 
7.oow 

7.3794 
7.8030 

8.6049 
8.9867 

9.4065 
9.7894 

10.2079 
10.5918 
11 .001 

4 . ~ 4  

5.76a5 

8 . 1 ~ 4  

i i 39411 
1 1 . m  
12.1953 
12.6101 
12.9973 

13.411á 
13.7984 
14.212: 
14.6001 
15.0121 

15.40 I! 
15.813! 
16.202A 
16.6141 
17.003: 

17.414A 
17.804! 
i 8 . 2 i n  
1 a . t ~ ~ ~  
19.015r 

19.4W 

20.1061 
20.616: 
21 .o074 

21.41& 
21.- 
22.217í 
22.60u 
23.017: 

i 9.w si 

- 

0.5760 

- 
- 

1.7677 
2.0859 
2.4719 

2.77ai 
3.1513 
3.4588 
3.8248 
4.1348 

4.4960 
4.8082 
5.1660 
5.4798 
5.8352 

6.1506 
6.5036 
6.8206 
7.1719 
7.4901 

7.8399 
8.1 589 
8.5077 
8.8276 
9. I752 

9.4961 
9.8427 

10. I644 
10.5102 
10.U23 

11.1776 
11 .Ma2 

12.1681 
12.5120 

11.8358 
13.1792 
13.5033 

14.1708 

14.5133 
14.8384 
15.1804 
15.5053 
15.8473 

16.17W 
16.5146 
16.8404 
17.1813 
17.50n 

17.8481 

18.51% 
18.8421 
19.1 824 

i i .a447 

13.a464 

i ~ . i 7 5 a  

- 

0.4320 - 

- 
- 

1.3277 
1 A 5 4  
i . w o  
2.0145 
2.3642 
2.5950 
2.8695 
3. ioia 

3.3728 
3.6069 
3.8753 
4.1106 
4.3770 

4.6137 

5.1161 
5.3795 

4 . ~ 8 5  

5 . 6 1 ~  

5.8806 
6.1199 
6.3815 
6.6214 
6.0821 

7.1227 
7.382a 
7.6239 

8.1241 

L 3 U 1  
8.6151 
8.0841 
9.1261 

7 . ~ 3 2  

9 . 3 ~ 7  

9.6274 
9.0841 

10.128; 

10.6181 
1 0 . 3 ~ 4  

i 0 . a ~  
11.1294 
11.3W 
11.619( 
1 1.886: 

12.130: 
12.3866: 
12.6304 
12.8864 
13.1314 

13.387í 
13.63 1 i 
13.887: 
14.1 32: 
14.3871 - 

0.3456 - 

- - 
1 .O646 
1.2539 
i.4ass 

i .a926 

2.4a26 

1 .6690 

2.0773 
2.2968 

2.6994 
2.U67 
3.1014 
3.2896 
3.5027 

3.6922 
3.9040 
4.0940 
4.3048 
4.4958 

4.7057 

5.1064 
5 . m  
5.5069 

5.6995 
5.9075 
6.1 003 
6.3078 
6.501 1 

6.7083 
6.9019 
7.1086 
7.3017 
7.sow 

7.7032 
7.9092 

4 . ~ 7 1  

a. i 039 
a.3096 
8.5043 

a.9049 
8.7W8 

9.1 101 
9.5052 
9.5104 

9.7057 
9.9106 

10.1064 
10.31OP 
10.5063 

io.7i ia 
10.9061 
11.1113 
1 1 JO71 
11.5114 - 

3.2- - 

- - 
3.awo 
I .O451 
I .2379 

I 3901 
1.5772 
1.7311 
1.9140 
2.0689 

2.2495 
2.4056 
2.3845 
2.7414 
2.9190 

3.0769 
3.2534 
3.41 17 

3.7466 

3.9215 
4.0810 
4.2553 
4.4154 

3.5174 

4.5aw 

4.7496 
4.9229 

5.2567 
5.4177 

5.5903 
5.7518 
5.9240 
6.0856 
6.2575 

6.4196 
6.5912 
6.7533 
6.9247 
7.0872 

7.1584 
7.4201 
7.5919 
7.7546 
7.9255 

5 . 0 ~ 1  

a.0112 
a.2589 
8.4220 
8.5926 
8.7556 

8.92óO 
9.0893 
9.2596 

9.5930 
9 . m a  

0.2160 - 

- 
- 

0.6673 
0.7853 
0.9297 

I .o142 
1.1840 
1.1994 
1 A366 
1.5527 

1 A882 
1.8053 
I .9395 
2.0571 
2.1903 

2.3087 
2.441 1 
2.55w 
2.6916 
z.aiio 
2.9422 
3.0618 
3.1925 
3.3127 
3.4430 

3.5433 
3.6933 
3.8140 
3.9417 
4.0614 

4.1939 
4.3150 
4.4442 
4.5654 
4.6943 

4.8159 
4.9447 
5.0662 
5.1948 
5.3166 

5.4451 
5.5669 
5.6952 
5.8173 
5.9454 

6.0675 
6.1953 
6 . 3 l n  
6.4453 
6.- 

6.6951 

6.9461 
7.06u 
7.1961 

6 . a i u  

- 

1.1728 - 

- - 
1.5354 

0.7447 

0.8343 
0.9481 
1 .o402 
1.1499 
1.2450 

1.3514 
1.4449 
1.5522 
1.6461 
1.7531 

1.6290 

i .a476 
1.9535 
2.0486 
2.1539 
2.2495 

2.3545 
2.4501 
2.5547 
2.6507 
2.755 1 

2 . ~ 3  

3.05ia 
2.9553 

3.1555 
3.2521 

3.3551 
3.4526 
3.556a 
3.6519 
3.7561 

3 ~ 5 3 3  
3.9564 
4.0534 
4.1564 
4.2531 

4.3561 
4.4541 
4.556I 
4.6543 
4.7561 

44547 
4.9571 
ä.0544 
5.157; 
5.255í 

5.357: 
5.4551 
5.557r 
5.6554 
5.757: - 

- 
3.1440 - 

- - 
0.4471 
0.5251 
0.6214 

0.6977 
0.7908 
0.8675 
0.9590 
1 .O365 

i . m a  
i.204a 
1.2942 
1.3726 
1.4616 

1 S404 
1 A216 
1.7078 
1.7956 
i .a753 

1.9627 
2.0425 
2.1296 
2.2096 
2.2967 

2.3768 
2.4635 
2.5438 
2.6303 
2.7108 

2.7973 

2.9640 
3.0448 
3.1308 

3.21 19 
3.2977 
3.3787 
3.4645 
3.5456 

3.6314 
3.71 26 

3.8794 

2.a779 

3.79ai 

1.9611 

4.0464 
4.1317 
4.2132 
4.2984 
4.3100 

4.4652 
4.5469 
4.63za 
4.7137 
4.794 - 

0.1080 

- 
- 

0.3371 

0.4669 

0.5243 
0.5941 
0.6516 
0.7201 
0.7781 

0.8458 
0.9043 
0.9713 
1 .om3 
I .O969 

1.1560 
1.2222 
1.2816 
1.3174 
1 A070 

1 .I728 
1.5326 
1.5980 
1.65ì9 
1.7231 

1.7U2 
1 .U82 
1.9015 
1.9735 
2.0339 

2 .o986 
2.1591 
2.2237 
2.2843 
2.3487 

2.4096 
2.4740 
2.5347 
2.5990 
2.6599 

2.724 1 
2.7850 
2.8493 
2.9103 
2.9743 

3.0154 
3 . m 4  
3.1605 
1.2244 
1.2855 

3.3496 
1.4108 
3.4747 
3.5351 
3.5997 

0.3950 

- 

.o164 - 

- - 
.2701 
3168 
1.3743 

1.4202 
1.4760 
1.5220 
1.5768 
1.6232 

1.6773 
1.7241 
1.m 
1.8249 
1.8782 

1.9255 
i .97u 
I .O259 
1 .O786 
1.1263 

1.1789 
1.22m 
1.2791 
1.3170 
1.3792 

1.4273 
I A792 
I .5275 
I .5795 
I . 6 2 n  

1 A796 
1.7200 
1.7796 
1.8281 
i .a797 

1 . )ZU 
1.9tpp 
2.0285 
).Oma 
2.1286 

2.1- 
2.22u 
2.2801 
2.329ü 
2.3801 

2.4291 
2 A W  
2.5291 
2.5803 
2.b293 

2.6801 
2.7294 
2.7W 
Z . W !  
2.uO! - 

- 
.O720 - 

- - 
1.2263 
1.2645 
1.3124 

1.3504 
1.3969 
1.4352 
1.481 1 
1.5197 

1.5649 

1.6485 
1.6877 
1.7321 

U 7 1 5  
Ml 58 
j.8553 
M992 
3.9390 

).ma 

3.9az7 
I .O226 
1.0661 
1.1063 
1.1497 

i.iw 
I .233 1 
1.273s 
1.3165 
1.3568 

1.3999 
1 A404 
1.4035 
1.5239 
1.5ó69 

1 .WS 

1 .6907 
1.7338 
1.7743 

1.8171 
I .un 
1 .Poo5 
1.9411 
I .Ou9 

2.0247 
2.W74 
2.1081 
2.1501 
2.1915 

2.2341 
2.2749 
2.3175 
2 . 3 W  
2.4010 

i.óm2 

- 

1.0540 
- 

- 
- 

1.1713 
1.1997 
1.2355 

1.2639 

1.3274 
1.36 19 
1.3901 

1.4247 
1.4538 

3.5167 
3.5500 

1.5796 
3.6128 
1.6425 

0.7052 

D.7380 
0.7679 
0.1006 
0.8308 
0.8633 

0.8î34 
0.9259 
0.9- 
0.9084 
1.0116 

1.0510 
1.0814 
1.1137 
1.1440 
1.1762 

1 . m 5  

1.2691 
1 3 0 1  4 

1.1917 

~ 7 4  

1.6751 

i .2sa1 

i.331a 

1.3639 
1.3944 
1.4265 
1 A569 
1.4890 

1.5197 
1.5517 

1.b142 
1.5a22 

i .u41 

1,6767 
v.7073 
1.7312 
1 .nos 
).Wo11 - 

1.0132 - 
- 
- 

) .na1 
1.1607 
i. 1892 

1.21 19 
b.23- 
j.2627 
1.2903 
1.3134 

3.3405 
3.3638 
1.1906 
0.4141 
3.4401 

0.4644 
0.4910 
0.5148 
0.541 1 
0.5649 

0.5912 

0.6412 
0.6654 
0.6914 

0.7155 
0.7415 
0.7656 
0.791 5 
0.8157 

n.o\si 

o . a m  
0.8659 
0.8917 
0.9160 
0.9418 

0.966û 
0.9918 
1.0161 
1 .O420 
1 .o663 

1 .o920 
1.1163 
1.1420 
1.1664 
1.1920 

1.2164 
1.2422 
1.2& 

1.3167 

1.3421 
1.3667 
1.3921 
1.4169 
1 A424 

1 . m 2  

- 

.0360 
- 

- - 
. I  158 
.1345 . 1582 

.1n1 
‘.zoo3 
1.2194 
1.2124 
1.2617 

1 . 2 ~ 3  
1.5037 
132m 
1.3456 
1.5678 

1.305 
1.4097 
1.4295 
1.4514 
1.47 1 3 

b.4931 
i.5131 
1.5348 
1.5550 
1.5767 

1.5968 
1.6 I 84 
1.6385 
1.6601 
1.6w2 

w o i a  

3.7659 

3.722 I 
3.7437 

1.7853 

3.W56 
D.8270 
1.8473 
1.8689 
1.8w2 

0.9106 
0.93û9 
D.9522 
0.9726 
0.9939 

3 .o1 44 
1 .O358 
1 . o s 1  
1 . o n 4  
i .w7a 

1.1191 
1.1395 
1.1- 
1.1814 
1.2026 - 
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30 DEG PRESSURE ANGLE 
TAME 77-MEAsuaEMENl EETWEEN W S  FOR MAXIMUM ACTUAL SPACE WIDTH, FOR 30 DKi PRESSUR€ ANGLE AND TOLERANCE CLASS 5, 

WVOUITE M S ,  ALSO USK, FOR 30- PR€SSiJû€ WW, MUOû UAME"f3 M 

0.0412 - 
- - 

O. 1400 
0.1624 
0.1909 

0.2133 
0.2411 
0.1642 
0.2917 
0.3 I48 

0.3419 
0.3652 
0.1920 
0.4157 
0.4423 

0.1659 
0.4924 
0.5161 
0.5426 
0.5664 

0.5927 
0.6166 
0.6427 
0.6669 
0.6929 

0.7170 
0.7429 
0.7670 
0.7930 
0.8173 

0.8412 
0.8674 
0.8912 
0.9174 
0.9414 

0.9677 
O.OP14 
1.0177 
1 .O4 34 
1 .o679 

1.09J6 
1.1180 
1.1436 
1,1680 
1.1938 

1.2182 
1.2418 
I .U82  
1.2938 
1.1183 

I . U 4 0  
1.3685 
1.1940 
1.4185 
I .O40 

spline Pitch 

- 
0.691 2 

- 
0.4320 

- 
0.3454 
- 
0.28W 

- 
0.2IM - 

- - 
0.671 I 
0.7876 
0.9320 

1 .O464 
I . l W 1  
1.3014 
1.4385 
1.5546 

1 .6902 
1.1471 
1.9413 
2.0591 
2.1923 

2.1105 
2.4410 
2.5618 
2.6935 
2.8129 

2.944 I 
3.0617 
3. 1946 
1.3 146 
1.4451 

3.5651 
5.6951 
1.8160 
1.9457 
4.0665 

4.1961 
4.3171 
4.4462 
4.5676 
4.6966 

4.8179 
4.9469 
5.0684 
5.1970 
5.3188 

5.4473 
S.5691 
5.6975 
5.8195 
5.9478 

6.0698 
6.1979 
6.3202 
6.4481 
6.5704 

6.6984 
6.8207 
6.9484 
7.0710 
7.1987 

- 
0.172B 

- 
O. 1410 

- 
0.lOIQ 

- 
0 . M  

- 
0.0720 N ' d  

K, '-\ 

- 
- 

6.060 
3.225 
2.760 

2.493 
2.174 
2.260 
2.206 
2.140 

2.109 
2.065 
2.045 
2.014 
2.001 

1.977 
1.967 
1.949 
1.941 
1.926 

1.920 
1.908 
1.903 
1.893 
1 A89 

I .880 
1.877 
1.870 
1.867 
1 .MO 

1.858 
1 A52 
I .a50 
1.845 
1.843 

1.839 
1.837 
1.831 
1.832 
I .828 

1.827 
1.823 
1 ,822 
1.819 
1.818 

1.815 
1.814 
1.812 
1.811 
1.809 

1 .808 
1.806 
1 3 0 5  
1 .O03 
1 .Do2 - 

0.5760 0.0360 

- 
- 

0.1176 
0.1361 
O. 1598 

0.1786 
0.2018 
0.2101 
0.2439 
0.2631 

0.2856 
0.3051 
0.1274 
0.3471 
0.3691 

0.3890 
0.4110 
0.4308 
0.4529 
0.4728 

0.4946 
0.5145 
o.sJ6J 
0.5565 
0.5782 

0.5982 
0.6199 
0.6400 
0.66 I 6  
0.6819 

0.7034 
0.7236 
0.7451 
0.7653 
0.7870 

0.0072 
0.8286 
0.8489 
0.8703 
0.8908 

0.9122 
0.9325 
0.9538 
0.9742 
0.9957 

1.0160 
1.03771 
1 .O577 
I .o790 
1.0994 

1.1209 
1.1413 
1.1626 
1.1(30 
I .  1042 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
10 

21 
22 
21 
24 
25 

26 
27 
28 
29 
30 

JI  
32 
31 
34 
35 

36 
37 
38 
19 
40 

41  
42 
4 1  
44 
4s 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- 
- 

2. I240 
2.5047 
2.9677 

3.3352 
3.7827 
4.1519 
4.5910 
4.9630 

5.3965 

6.1005 
6.5771 
7.0035 

7.3819 
7.8058 
8.1 859 
8.6076 
8.9892 

9.4092 
9.7920 

10.2105 
10.5945 
ì1.0117 

11.1966 
I 1  .O127 
12.1985 
I 2.6 116 
IJ.Oo03 

13.4144 
13.8011 
14.2151 
14.6032 
15.0158 

15.4044 
I 5.8 1 64 
16.2055 
16.61 70 
17.0066 

7.4175 
7.8076 
8.2181 
8.6085 
9.0187 

9.4095 
9 8192 
'0.2lOl 
'0.6 I96 
'I.0109 

'1.4200 
'1.81 16 
'2.2204 
'2.6122 
!3.0208 

5 . n i o  

- 

- 
- 

I 7 7 3  1 
2.0891 
2.4749 

2.7810 
3.1538 
3.4615 
3.8274 
4.1 I 71  

4.4985 
4.8106 
5.1686 
5.4824 
5.8377 

6.1531 
6.5061 
6.8231 
7.1746 
7.4926 

7.8426 
8.1616 
8.5104 
8.8301 
9.1780 

9.4987 
9.8455 

I O. I670 
10.5 130 
10.8353 

11.1803 
I 1  .so12 
1 1 .O476 
l2.l710 
12.5 149 

12.8381 
13.1821 
11.5064 
I 3.8491 
14.1740 

14.5 164 
14.841 5 
15.1835 
15.5089 
15.8508 

16.1763 
16.5179 
16.8437 
17.1849 
17.51 IO 

17.8520 
18. 1783 
18.5190 
18.8455 
19.1860 - 

- 
- 

1.3324 
1 .56U 
1.8577 

2.087U 
2.3661 
2.5971 
2.8717 
1.1042 

1.1751 
3 . m  
1.877ä 
4.1121 
4.3794 

4.6159 
4.8804 
5.1 184 
5.3819 
5.6105 

5.8829 
6.1221 
6.3818 
6.6217 
6.8844 

7.1251 
7.1850 
7.6263 
7.8857 
8.1272 

8.3862 
8.6282 
8.8866 
9.1291 
9.1870 

9.6300 
9.8875 
0.1306 
0.3879 
0.61 I 3 

0.888 I 
1.1310 
1.1885 
I .6326 
1.8889 

2.1330 

2.6336 
2.8895 
3.1141 

1.3897 
3.6346 
3.8900 
4.1 349 
4.3903 

2.3a-w 

- 

- 
- 

I .O691 
I . 2 M  
1.4881 

1.6714 
1 .895i 
1.0791 
2 . 2 m  
2.48X 

2.7017 
2.8881 
3.103á 
3.2911 
3.5051 

3.6941 
3.9061 
4.0961 
4.1071 
4.4981 

4.7079 
4.8993 
5.1087 
5.3004 
5.5091 

5.7011 
5.9097 
6.1021 
6.1102 
6.5033 

6.7107 
6.9043 

7.3051 
7.5114 

7.7058 
7.91 18 
8. 1062 
8.3171 

7 . i i i a  

8.5061 

8.7123 
8.9074 
9.1127 
9.3080 
9.5130 

9.7083 
P.Pl33 
0.1088 
0.3136 
0.5092 

0.7 1 37 
0.9097 
1.1140 
1.3099 
1.5142 

- - 
0.891 1 
1.0475 
1.2402 

1.3929 
1.5792 
1.7331 
1.9160 
2.0708 

2.2516 
2.4075 
2.5863 
2.7434 
2.9210 

3.0786 
3.2553 
3.4137 
3.5893 
3.7485 

3.9234 
4.0829 
4.2574 
4.4175 
4.591 3 

4.7516 
4.9249 
5.0858 
5.2587 
5.4198 

5.5925 
5.7538 
5.9260 
6.0878 
6.2597 

6.4216 
6.5934 
6.7555 
6.9269 
7.0893 

1.2606 
1.4230 
1.5942 
7.7568 
7.9278 

8.0906 
8.2611 
8.4244 
B.5949 
B.7579 

1.9285 
V.0916 
V.2619 
V.4254 
P.5955 - 

- - 
0.5386 
0.6514 
0.7468 

o.u.2 
0.9419 
1 .O422 
1.1519 
1 2447 

1.3530 
1.4467 
1.5540 
I A481 
I .7546 

1 A494 
1.9553 
2.0501 
2. I557 
2.2512 

2.3562 
2.4518 
2.5566 
2.6526 
2.7568 

2.8530 
2.9572 
LOS16 
3.1573 
3.2540 

3.3577 
3.4545 
3.5578 
3.6549 
3.7581 

3.8552 
3.9582 
1.0556 
1.1584 
1.2558 

4.3585 
1.4562 
4.5588 
1.6563 
4.7590 

1.8567 
1.9591 
5.0568 
5.1593 
5.2571 

5.1594 
5.4571 
5.5596 
5.6576 
5.7596 - 

- - 
0 . 4 M  
0.5274 
0.ó23ä 

O.óW6 
0.7926 
0.8695 
0.9609 
1 .O382 

1.1286 
1,2066 
1.2960 
1.1744 
1.4631 

1.5421 
I .6304 
1.7095 
1.7974 
1.8770 

1.9645 
2.0442 
2.1115 
2.2115 
2.2981 

2.3785 
2.4653 
2.5457 
2.6321 
2.7127 

2.7991 
2.8798 
2.9659 
3,0468 
1.1321 

3.2137 
3.2995 
3.3007 
3.46ó5 
3.5476 

3.6352 
3.7146 
3.8001 
3.881 4 
3.9670 

4.0484 
1.1317 
4.2152 
4.1006 
1.3821 

4.4671 
4.5489 
1.6342 
1.715b 
Lo009 - 

- - 
0.33W 
0.3Wl 
0.- 

0.5259 
0.ä9Sd 
0.653 1 
0.72 I 1 
0.7791 

0.U75 
0.9059 
0.9710 
1.0319 
I .o903 

1.1576 

1 .283 1 
1.1492 
1.4088 

1.4745 
1.534 I 
1.5995 
I A596 
1.7248 

1.7849 
1 .84 99 
1.9102 
I .9750 
2.0356 

2.1002 
2.1607 
2.2213 
2.2859 
2.3506 

2.4112 
2.4756 
2.5364 
2.6007 
2.66617 

2.7259 
2.7868 
2.8509 
2.91 19 
2.9762 

3.0372 
3.1012 
3.1623 
3.2262 
5.2873 

3.3514 
5.4126 
1.4765 
3.5377 
3.6015 

i.zzsa 

- 

- - 
0.2735 
0.3190 
0.3763 

0.4218 
0.4ï ï5  
0.5235 
0.5785 
0.624 

0.6790 
0.7257 
0.77- 
0.8265 
0.8798 

0.9270 
0.9800 
I .O275 
1 .OM3 
I . l Z 0 0  

1.1145 
1.2283 
1 . 2 w 6  
I .  3287 
I .3008 

1.4289 
1 A809 
1.5291 
1.5810 
1.6295 

1.6812 
1.7296 
1.7813 
1.8298 
1.8815 

I .910 1 
1.9816 
2.0301 
2.0016 
2.1304 

2.1818 
2.2305 
2.2818 
2.3306 
2.3820 

2.4309 
2.4821 
2.5309 
2.5821 
2.6310 

2.6823 
2.7312 
2.7823 
2.8313 
2.8823 - 

- - 
0.22u 
0.2464 
0.3141 

0.3520 
0.3984 
0.4367 
o . a i *  
0.52 I 2 

0 . M  
0.m52 
0.6499 
0.6893 
0.7336 

0.7730 
0.8171 
0.8567 
0.- 
0.9405 

0.9141 
1 .O24 I 
1 .O676 
1.1078 
1.1512 

1.1915 
1.2146 
1.2748 
1.3114 
1.3584 

1.4016 
1.4419 
1 A849 
1.5253 
1 .wo5 

1 .óopQ 
1.6519 
1 A924 
1.7352 
1.7760 

1.8188 
1.8594 
I .9021 
I .9428 
1.9857 

2.0263 
2.0690 
2.1097 
2.1524 
2.1931 

2.2159 
2.2767 
2.3192 
2.3601 
2.4026 - 

- 
- 

O. I7X 
0 . 2 0 1 d  
0.217' 

0.265: 
O.-! 
0.32Bi 
0.3632 
0.3922 

0.4261 
0.455: 
0.4BB4 
0.3lQ 
0.5611 

0.581 1 
o.* 14; 
0.6411 
0.677ï 
0.7067 

0.7393 
0.7694 
0.142 1 
0.8321 
0.8641 

0.894q 
0.9274 
0.9573 
0.9899 
1 .o201 

1 .O526 
1 .O821 
1.1151 
1.1454 
i . m e  
I .mo2 
I.2404 
1.2707 
1.3029 
1.1335 

1.3656 
1.3960 
1.4281 
1.4586 
I .4908 

1.5213 
1.5533 
1.5838 
1.6158 
I . U 6 4  

I .6785 
1.7091 
1.7410 
1.7716 
I.0035 - 
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STD-SAE B92.1-ENGL 177b m 7743725 0584804 03b 

2.515 316 418 5\10 6/11 8/16 

30 DEG PRESSURE ANGLE 
T A W  78-MEASUIKMENT MTWEEN PINS FOR MAUMUM ACTUAL SPACE WIDTH, FOR 30 DEG PRESSURE ANGIE 

AND TOLERANCE CLASS 6, INTERNAL INVOLUTE SPLINES 

10/20 11\14 16/31 20140 24/48 32/64 40180 48/96 Splim Pitch 

N 

6 
7 
8 
9 

10 

I I  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 

I 43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

- - 
6.860 
3.225 
2.760 

2.493 
2.374 
2.260 
2.206 
2.140 

2.109 
2.065 
2.045 
2.014 
2.001 

I ,977 
1 .967 
1 .949 
1.941 
1 .926 

1.920 
1.908 
1 .?O3 
1 .o93 
1.119 

1 .E80 
1.877 
1 .ô70 
1 .E67 
1.860 

I .ô58 
1 ,852 
1 .ô50 
1.845 
1.843 

1.839 
1 .a37 
1.833 
1.832 
1.821 

1 .827 
1.823 
1 .822 
1.813 
1.818 

1.815 
1.814 
1.812 
1.111 
I .MI? 

I . I O 8  
I .ô06 
1.805 
I .803 
1 A02 - 

0.6912 - 

- 
- 

2.1316 
2.5093 
2.9720 

3.3391 
3.7867 
4.1555 
4.5947 
4.9666 

5.4000 
5.7744 
6.2040 
6.5807 
7.0061 

7.3855 
7.8093 
8.1 896 
8.61 1 I 
8.9919 

9.41 28 
9.7958 
10.214l 
10.5982 
11.0155 

1 1.4005 
11.8164 
12.1024 
1 2.6 I75 
13.0042 

13.4 183 
13.6057 
14.2191 
14.6071 
15.0199 

15.4084 
15.8207 
16.2097 
16.62 11 
17.0101 

17.421i 
17.81 11 
18.2214 
18.6121 
19.0231 

19.4131 
I?.823! 
10.2144 
20.6241 
21 .O154 

21.124: 
21.816: 
22.225 
22.6164 
23.0251 

0.5760 

- - 
1.7804 
1.0938 
2.4792 

2.7849 
3.1578 
3.4650 
3.831 I 
4.1409 

4.5021 
4.8141 
5.1721 
5.4860 
5.84 I 1 

6.1567 
6.5099 
6.8268 
7.1781 
7.4962 

7.8462 
8.1654 
8.51 40 
1.1341 
9.1818 

9.5027 
9.8493 
IO. I709 
10.5169 
10.8392 

11.1842 
11.5071 
11.8517 
12. I751 
12.5189 

12.8428 
13.1863 
13.5106 
13.8535 
14.1781 

14.5208 
14.8456 
1 5.1 879 
15.5133 
15.8552 

16.1 806 
16.5222 
16.8482 
17.1894 
17.5155 

17.8565 
1 1. I829 
18.5237 
11.8502 
19.1907 

- 
0.4320 - 

- 
- 

I 3385 
1.5726 
1.1614 

2.0904 
2.3700 
2.6004 
2.8749 
3.1071 

3.3782 
3.6120 
3.8805 
4.1160 
4.3823 

4.6190 
4.8138 
5.1215 
5.3849 
5.6236 

5.8859 
6.1254 
6.3868 
6.6269 
6.1875 

7.1283 
7.3882 
7.6295 
7.8888 
8.1306 

8.3896 
8.6316 
1.8901 
9.1324 
9.3905 

9.6333 
9.8910 
IO. I340 
10.3914 
10.6347 

io.awa 
I 1.1354 
ll.3921 
I 1.636û 
I l  .8?2S 

12.1364 
11.3924 
12.6373 
1 2.8932 
13.137q 

13.393: 
13.63U 
13.8931 
14.13U 
14.3941 

- 
3.3456 - 

- 
- 

1 .O748 
1.2610 
1.4918 

1 A747 
1 ,8981 
2.0826 
2.3022 
2.4879 

2.7048 
2.891 8 
3.1 O 6 6  
3.2950 
3.5081 

3.6974 
3.9092 
4.0994 
4.3102 
4.501 1 

4.71 10 
4.9026 
5.1117 
5.3038 
5.5123 

5.7049 
5.9119 
6.1059 
6.3 134 
6.5068 

6.7140 
6.9076 
7.1145 
7.3084 
7.5 149 

7.7091 
7.9153 
8.1097 
8.31 56 
8.5103 

8.7160 
8.9 I O? 
9.1 I63 
9.3114 
9.5166 

9.7121 
9.9169 
10.1125 
10.3172 
10.5130 

10.7175 
10.91 34 
11.1178 
I l  ,3130 
l1.518û 

1.2800 

- 
- 

1.8956 
1.0510 
1.2431 

I 3958 
i .5820 
I .7357 
1.9186 
1.0735 

1.2541 
2.4101 
2.5890 
1.7460 
2.9235 

3.0814 
3.2579 
B.4164 
3.5920 
3.7512 

3.9261 
1.0857 
4.2600 
4.4201 
4.5939 

4.7544 
4.9277 
5.0886 
5.2615 
5.4227 

5.5953 
5.7568 
5.9290 
6.0907 
6.2627 

6.4245 
6.5964 
6.7584 
6.9300 
7.0923 

7.2637 
7.4261 
7.5973 
7.7599 
7.9309 

1.0937 
8.2645 
8.4274 
8.5901 
8.761 2 

8.9317 
9.0949 
9.2653 
9.4286 
9.5989 

- 
1.2160 

- 
- 

3.6753 
1.79 1 o 
1.9348 

1.0492 
1.1888 
1.3040 
1.4411 
1.5573 

1.6927 
1.8098 
1 .943? 
2.0617 
2.1948 

2.3132 
2.4456 
2.5645 
2.6962 
2.8 156 

2.9468 
3.0666 
3.1973 
3.3174 
3.4477 

3.5681 
3.6981 
3.8188 
3.9485 
4.0694 

4.1988 
4.3200 
4.4492 
4.5705 
4.6995 

4.8208 
4.9498 
5.0713 
5.2001 
5.32 17 

5.4503 
5.5721 
5.7006 
5.1225 
5.9509 

6.0729 
6.201 1 
6.3233 
6.4514 
6.5736 

6.70 16 
6.1240 
6.95 18 
7.0743 
7.2021 - 

- 
3. I728 

- 
- 

0.5426 
0.6344 
0.7496 

0.8408 
0.9526 
1 .O446 
1.1542 
1.2472 

1.3555 
1.4489 
1.5564 
1 .ô505 
1.7572 

1.8517 
1.9576 
2.0521 
2.1582 
2.2535 

2.3586 
2.4543 
2.5591 
2.6550 
2.7593 

2.8556 
2.9596 
3.0560 
3.1599 
3.2565 

3.3603 
3.4570 
3.5604 
3.6575 
3.7606 

3.8579 
3.9609 
4.0511 
4.1612 
4.2585 

4.3613 
4.4589 
4.5615 
4.6592 
4.7617 

4.8594 
4.9620 
5.0597 
5.1620 
5.2600 

5.3622 
5.4603 
5.5625 
5.6604 
5.7627 - 

0.1440 - 

- 
- 

0.4542 
0.5304 
0.6262 

0.7021 
0.7953 
0.8719 
0.9632 
1.0407 

I.13ûV 
I .2088 
I .2984 
1.3768 
I .4657 

1.5445 
1 A327 
1.7120 
1.7998 
1.8793 

1.9669 
2.0466 
2.1340 
2.2139 
2.3008 

2.381 I 
2.4678 
2.5481 
2.6347 
2.7152 

2.8017 
2.8823 
2.9684 
3.0404 
3.1354 

3.2164 
3.3023 
3.3833 
3.4692 
3.5503 

3.6359 
3.7173 
3.8028 
3.1843 
3.9697 

4.051 I 
4.1366 
4.2180 
4.3033 
4.3850 

4.4702 
4.5519 
4.6371 
4.7187 
4.8039 - 

- 
1. 1 080 - 

- 
- 

1.3432 
1.3998 
1.4714 

1.5214 
1.5981 
1.6555 
1.7240 
1.7821 

3.8497 
9.9081 
9.9751 
I .O341 
1.1006 

1.1597 
1.2259 
1.2154 
1.3513 
1.4108 

1.4766 
1.5364 
1.6017 
1.6617 
1.7270 

1.787 I 
1 .a52 I 
1.9124 
1.9774 
2.0371 

2.1025 
2.1629 
2.2277 
2.2863 
2.3521 

2.4136 
2.4710 
2.5387 
2.6030 
2.6640 

2.7282 
2.7891 
2.8533 
2.9144 
2.9715 

3.0395 
3.1035 
3.1641 
3.2217 
3.2899 

3.3539 
3.4151 
3.479c 
3.5401 
3.6041 - 

- 
.OU4 
- 

- 
- 

,2765 
.32 I6 
,3787 

1.4243 
1.4800 
1.5258 
1.5806 
1.6271 

1.6812 
1.7279 
1.781 5 
1.8287 
1.8119 

1.9292 
1.9121 
.O297 
.O124 
1.1301 

1.1827 
I .2305 
1.2828 
1.3308 
1 3831 

1.4312 
1.4831 
1.5313 
1 .5834 
1.6317 

I .6834 
1.7318 
I .7837 
I A32 I 
I .E837 

I .9324 
I .?E39 
2.0325 
2.0839 
2.1328 

2.1841 
2.2329 
2.2842 
2.3331 
2.3844 

2.4332 
2.4844 
2.5334 
2.5846 
2.6335 

2.6848 
2.7337 
2.7848 
2.8331 
2.8850 - 

- 
8.0720 
- 

- 
- 

1.2312 
1.2687 
1.3163 

1.3542 
1.4006 
1.4318 
1.4846 
1.5232 

1.5683 
1.6072 
1.6521 
1.691 2 
1.7356 

1.7749 
1.8192 
1.1586 
1.9027 
1.9424 

1.9863 
I .O26 1 
I .o697 
l.lO98 
1.1533 

1.1933 
1.2367 
I . m o  
1.3202 
1.3605 

I A036 
I .444 I 
I A871 
I .5275 
I .5705 

1.6111 
I A540 
I A945 
1.7376 
1.7781 

I .e209 
1.8615 
1.9045 
1.9451 
I .9878 

2.0215 
2.0714 
2.1121 
2.1547 
1.1954 

2.2382 
2.2790 
2.3216 
2.3624 
2.4051 - 

- 
'.O540 - 

- 
- 

1.1758 
1.2036 
1.2392 

1.2676 
1.3024 
1.3310 
1.3654 
1.3943 

1.4281 
1.4572 
1.4909 
1.5202 
1.5535 

1.5830 
1.6163 
1.6459 
1.6788 
1.7016 

1.74 16 
1.7714 
1.804 I 
B.8343 
1.8668 

1.8969 
5.9294 
3.9597 
1.9921 
1.0223 

I .O546 
I .O850 
1.1173 
1.1476 
1.1798 

1.2103 
1.2425 
1.2729 
1.3052 
1.3356 

1.3677 
1.3982 
1.4304 
1.4609 
I A929 

1.5234 
1.5556 
1.5161 
1.6181 
I A487 

1.6108 
1.7114 
1.7433 
1.7739 
1 .I060 - 

__ 
1.0132 
- 

- - 
1.1423 
I. 1644 
1.1929 

1.2156 
1.2434 
1.2662 
1.2937 
1.3 I68 

1.3439 
1.3671 
1.3941 
1.4176 
1.4442 

1.4678 
1.4444 
1.5182 
1.5445 
1.5683 

1.5947 
Ml86 
1.6447 
1.6689 
3.6949 

3.7190 
D.7450 
3.7692 
3.7952 
3.8193 

3.8452 
3.8695 
9.8954 
5.9196 
0.9454 

0.9698 
0.9956 
1.0199 
I .O457 
1.0701 

I .O958 
1.1201 
1.1459 
1.1703 
1.1959 

1.2204 
1.2461 
1.2706 
1.2961 
1.3206 

1.3463 

I ,3963 
1.4208 
1.4465 

I .wo8 

- 

i 05 

1.0360 

- 
- 

1.1 198 
1.1381 
1.1618 

1.1807 
1.2039 
1.2228 
1.2458 
1.2651 

1.1876 
1.3070 
1.3295 
1.3490 
1.3712 

1.3909 
1.4131 
1.4321 
1.4548 
1.4746 

1.4967 
1.5166 
3.5383 
3.5585 
3.5802 

D.6002 
0.6219 
0.6421 
0.6637 
0.6839 

3.7054 
0.7257 
0.7473 
0.7675 
0.7119 

0.8093 
0.8308 
0.8510 
0.8726 
0.8929 

0.9143 
0.9346 
0.9562 
0.9765 
0.9978 

1.0182 
1 .O397 
I .O600 
1.0814 
1.1017 

1.1232 
1.1436 
1.1649 
1.1853 
I .  2067 
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30 DEG PRESSURE ANGLE 
TABLE 79-MEAWREMENl BETWEEN PINS FOR MAXIMUM ACTUAL SPACE WIDTH, 30 DEG PRES- AMGLE 

- 
0.2350 

0.3197 

0.3573 
0.4038 
0.4419 
0.4875 
0.5262 

0.5713 
0.6101 
0.6550 
0.6941 
0.7386 

0.77m 
0.8221 
0.8618 
0.9057 
0.9455 

0.9893 
1.0291 
1.0728 
1.1128 
1.1562 

1.1065 
1.2398 
1.2$001 
1.3233 
1.3636 

1.4069 
1.4472 
1.4902 
1.IuoI 
1.5738 

1.6144 
1.6573 
1.6978 
1.7401 
1.7814 

13242 
1 . W 9  
1.9077 
1.9485 
1.9912 

0.2710 

SpliM Pitch 

- 
0.1792 

0.2425 

0.2706 
0.3055 
0.3340 
0.3682 
0.3972 

0.4310 
0.4601 
0.4938 
0.5231 
0.5565 

0.5860 
0.6191 
0.6489 
0.6818 
0.71 17 

0.7445 
0.7744 
0.8072 
0.8372 
0.0698 

0.9oOo 
0.9325 
0.9627 
0.9952 
1.0253 

1.0579 
1.o881 
1.1204 
1.1508 
1.1831 

1.2136 
1.2457 
1.2761 
l . M . 4  
1.3388 

1.3709 
1.4016 
1.4336 
1.4643 
1.4963 

0.2068 

N 

2.2416 
2.2826 
2.3251 

2.4007 
2 . ~ 5 9  

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
3c 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

1.6842 
1.7149 
1.7469 

1 . W 5  
i . m 5  

- 
- 

6.860 
3.225 
2.760 

2.493 
2.374 
2.260 
2.206 
2.140 

2.109 
2.065 
2.045 
2.014 
2.001 

1.977 
1.967 
1.949 
1.941 
1.926 

1.920 
1.908 
1.903 
1.893 
1 .e89 

1 .880 
1 .877 
1.870 
1 . U 7  
1.860 

1 .858 
1 A52 

'I  . u 5  
1 . u 3  

1 ,839 
1 . u 7  
1 .a33 
1 . u 2  
1 .O28 

1.827 
1 .ô23 
1 .a22 
1.819 
1.818 

1.815 
1.814 
1.812 
1.811 
1 .Bo9 

1 Ao8 
1.806 
1.805 
1 .uu 
1 .802 

i ,850 

- 

0.6912 
- 

- 
- 

2.1412 
2.5165 
2.9784 

3.3449 
3.7922 
4.1610 
4.6002 
4.9718 

5.4054 
5.7798 
6.2093 
6.5859 
7.01 22 

7.390. 
7.8146 
8.1948 
8.6165 
8.9984 

9.4184 
9.8013 

10.2198 
10.6039 
11.0211 

Il A061 
I l  .8222 
12.2081 
12.6233 
13.0099 

13.4242 
13.8116 
14.2251 
14.61 3 1 
15.0259 

15.4145 
15.8269 
16.2160 
16.6276 
17.0172 

17.4283 
17.8183 
18.2290 
18.6193 
19.0296 

19.4204 
19.8302 
10.2213 
20.6308 
21.0222 

21 . I3  I4 
21.8231 
22.23I9 
22.6241 
23.0324 - 

0.5760 

- 
- 

1.7896 
2.1004 
2.4855 

2.7907 
3.1633 
3.4706 
3.8365 
4.1462 

4.5075 
4.8194 
5.1773 
5.4912 
5.8465 

6.1620 
6.5151 
6.8320 
7.1834 
7.50 17 

7.85 I 7  
8.1709 
8.5196 
8.8397 
9.1874 

9.5083 
9.8551 

1 O. 1767 
10.5226 
10.8449 

11.1901 
11.5130 
1 1 .O576 
12.1809 
12.5250 

12.8488 
13.1925 
13.5 168 
13.8599 
14.1 845 

14.5272 
14.8522 
15.1944 
15.5198 
15.8617 

16.1873 
16.5289 
16.8548 
17.1961 
17.5223 

17.8633 
11.1 898 
11.5305 
18.1574 
19.1978 - 

0.4320 
- 

- 
- 

1.3465 
1.5787 
1 .U69 

2.0954 
2.1749 
2.6052 
2.8797 
3.1 117 

3.3827 
3.6167 
3.8852 
4.1204 
4.3069 

4.6235 
4.8684 
5.1259 
5.3896 
5.6282 

5.8907 
6.1301 
6.391 5 
6.6316 
6.8924 

7.1331 
7.3931 
7.6343 
7.8938 
8. 1356 

8.3944 
8.6365 
8.8950 
9.1376 
9.3955 

9.6384 
9.8961 
10.1593 
10.3945 
10.64400 

10.8970 
11.1409 
I 1.3974 
11.6415 
11.8919 

12.1422 
12.5984 
12.6428 
12.8988 
13.1435 

13.1992 
13.6439 
13.4995 
14.1 446 
14.4000 - 

0.3456 
- 

- - 
1 .O823 
1.2670 
1.4972 

1 A797 
1.9032 
2.0874 
2.3070 
2.4925 

2.7093 
2,8965 
3.1113 
3.2994 
3.5126 

3.7019 
3.9139 
4.1039 
4.3148 
4.5057 

4.7157 
4.9073 
5.1164 
5.3085 
5.5172 

5.7098 
5.9177 
6.1 107 
6.3184 
6.51 18 

6.7 1 88 
6.91 26 
7.1 I94 
7.3 1 15 
7.5198 

7.71 42 
7.9204 

8.3207 
8.5156 

8.72 12 
8.9163 
9.1215 
9.3168 

a.ii5o 

9.5210 

9.7175 
9.9225 
0.1180 
0.3228 
0.5 186 

0.7212 
0.9190 
1.1235 
1.3196 
1.5239 - 

0.2880 
- 

- - 
0.9023 
I .O558 
1.2477 

1.4001 
1.5861 
1.7397 
1.9226 
2.0775 

2.2580 
2.4140 
2.5930 
2.7498 
2.9275 

3.0853 
3.2617 

3.5960 
3.7552 

3.9300 
4.0.07 
4.2642 
4.4241 
4.5980 

4.7585 
4.9318 
5.0927 
5.2658 
5.4270 

5.5995 
5.76 1 O 
5.9334 
6.0950 
6.2671 

6.4291 
6.6007 
6.7630 
6.9546 
7.0970 

7.2682 
7.4308 

7.7646 
7.9356 

8.0985 
8.2692 
8.4325 
0.6030 
8.7662 

8.9366 
9.0999 
9.2704 
9.4336 
9.6039 

3.4202 

7.6020 

0.2160 

- - 
0.6815 
0.7957 
0.9394 

1 .O534 
1.1929 
1.3079 
1 A452 
1.561 5 

1.6966 
1.8136 
1.9479 
2.0654 
2.1987 

2.3171 
2.4494 
2.5683 
2.7002 
2.8196 

2.9508 
3.0705 
3.2014 
3.3213 
3.4518 

3.5722 
3.7022 
3.8229 
3.9527 
4.0737 

4.2031 
4.3242 
4.4536 
4.5747 
4.7039 

4.8254 
4.9542 
5.0758 
5.2046 
5.3265 

5.4549 
5.5769 
5.7053 
5.8272 
5.9556 

6.0778 
6.2058 
6.3281 
6.4562 
6.5786 

6.7064 
6.8290 
6.9569 
7.0793 
7.2071 

0.1728 
- 

- - 
0.5479 
0.6390 
0.7536 

0.8447 
0.9562 
1 .O482 
1.1580 
1.2507 

1.3592 
1 A526 
1.5600 
1.6540 
1.7607 

1 A552 
1.9613 
2.0562 
2.1618 
2.2573 

2.3622 
2.4581 
2.5626 
2.6587 
2.7630 

2.6593 
2.9633 
1.0599 
3.1636 
3.2604 

3.3639 
3.4609 
3.5644 
3.6613 
3.7647 

3.8617 
3.9649 
4.0621 
4.1652 
4.2625 

4.3654 
4.4629 
4.5657 
4.6632 
4.7659 

4.8637 
4.9661 
5.0640 
5.1663 
5.2641 

5.3666 
5.4646 
5.5664 
5.6649 
5.7670 

O. 1440 - 

- - 
0.4593 
0.5348 
0.6301 

0.7060 
0.7989 
0.8755 
0.9670 
1 .O442 

1.1346 
1.2124 

1.3803 
1.4692 

1.5479 
1 A364 
1.7155 
1 .o034 
1 .I831 

1.9705 
2.0504 
2.1375 
2.2176 
2.3045 

2.3848 
2.4715 
2.5520 
2.6384 
2.7191 

2.8053 
2.8862 
2.9725 
3.0532 
3.1394 

3.2203 
3.3063 
3.3873 
3.4732 
3.5543 

3.6401 
3.72 13 
3.8070 
3.8882 
3.9739 

4.0554 
4.1407 
4.2223 
4.3076 
4.3893 

4.4745 
4.5562 
4.6414 
4.7232 
4.8082 

1.3010 

0.1080 

- 
- 

0.3475 
0.4036 
0.4752 

0.5318 
0.6016 
0.6588 
0.7273 
0.7853 

0.8530 
0.91 13 
0.9785 
1 .O372 
1.1039 

1.1630 
1.2291 
1.2886 
1.3545 
1.4142 

1 A798 
1 .U96 
1.6051 
1.6650 
1.7302 

1.7905 
1 A554 
1.9159 
I .9807 
2.041 1 

2.1059 
2.1664 
2.2310 
2.2917 
2.3562 

2.4171 
2.4814 
2.5422 
2.6066 
2.6675 

2.7317 
2.7928 
2.8569 
2.9180 
2.9821 

3.0431 
3.1073 
3.1684 
3.2325 
3.2936 

3.3575 
1.4189 
3.4827 
5.5439 
5.6079 

0.0864 
- 

- 
- 

0.2806 
0.3252 
0.3824 

0.4276 
0.4834 
0.5291 
9.5839 
9.6303 

0.6844 
0.7310 
0.7848 
0.8318 
0.8852 

0.9324 
0.9853 
1 .o329 
1 .o856 
1.1334 

1.1859 
1.2337 
1.2861 
1.3341 
1.3862 

1 A345 
I A864 
1.5348 
I .5867 
1 .6350 

1.6869 
1.7353 
1.7869 
1 A356 
1.8871 

1.9358 
1 .O873 
2.0359 
2.0876 
2.1362 

2.1876 
2.2365 
2.2878 
2.3367 
2.3880 

2.436. 
2.4882 
2.5370 
2.5084 
2.6373 

2.6884 
2.7375 
2.7806 
2.8375 
2.8887 

0.0720 0.0540 I 
- I -  

2.0319 
2.0747 
2.1155 
2.1583 
2.1990 

1.5268 
1.5590 
1.5895 
1.6217 
1 A522 

0.0432 

- 
- 

0.1455 
O. 1674 
0.1960 

0.2 1 84 
0.2464 
0.2691 
0.2965 
0.3197 

0.3467 
0.3700 
0.3970 

0.4472 

0.4708 
0.4972 
0.521 1 
0.5474 
0.5714 

0.5976 
0.6215 
0.6478 
0.6718 
0.6978 

0.4304 

o.7~10 
0.7480 
0.7723 
0.7982 
0.6223 

0.8484 
0.8726 
0.1984 
0.9226 
0 .94U 

0.9730 
0.wu 
1 .O23 1 
1.04W 
1 .O733 

1 .o990 
1.1235 
1.1491 
1.1737 
l . lW3 

1.2237 
1.2495 
1.2739 
1.2997 
1.3241 

1.3497 
1.3743 
1.3999 
1.4243 
1.4500 - 

0.0560 

- - 
0.122. 
0.1410 
0.1648 

0.1835 
0.206. 
0.2257 
0.2485 
0.2679 

0.1901 
0.5098 
0.3323 
0,3518 
0.3742 

0.3938 
0.4158 
0.4358 
0.4577 
0.47I7 

0.4996 
0.5194 
0.5414 
0.5614 
0.5831 

0.6033 
0.6249 
0.6452 
0.6668 
0.óm9 

0.7086 
0.7288 
0.7503 
0.7707 
0.7921 

0.8125 
0.8340 
0.8542 
0.8758 
0.8961 

0.9175 
0.93W 
0.9593 
0.9798 
1 .o01 2 

1.0215 
I .o430 
1 .o634 
1 .Ou9 
1.1052 

1.1265 
1.1471 
1.1684 
1 . 1 w  
1.2102 
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N 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
13 
14 
35 

36 
37 
38 
19 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
64 

1.305 
1 3 0 2  
1.162 
1.364 
1.400 

1 A09 
1.440 
1.443 
1 A67 
1 A71 

1.490 
I A93 
1,509 
131 2 
1.525 

1.528 
1.539 
1.541 
1.551 
1.553 

1.562 
1 364 
1.571 
1.573 
1.580 

1.581 
1.587 
1.589 
1.594 
1.596 

1 .600 
1.642 
1.606 
1 .bo8 
1.61 1 

1.613 
1.616 
1.617 
1.621 
1.622 

1.625 
1.626 
1.629 
1.630 
1 A32 

1 . O l l  
1.636 
I .616 
1 .639 
1 . a 9  

1.642 
1 .641 
1.644 
1.645 
1.647 - 

- 
0.7680 

3.5430 
3.8692 
4.3540 
4.6975 
5.1618 

5.5161 
5.9676 
6.3292 
6.7722 
7.1389 

7.5758 
7.9465 
8.3787 
8.7526 
9.1811 

9.5575 
9.9832 

10.3616 
10.7849 
11.1651 

11 38664 
11.9681 
12.3876 
12.7707 
13.18W 

13.5729 
13.9899 
14.3741 
14.7907 
15.1764 

15.5914 
15.9781 
16.3923 
16.779! 
17.1 92q 

17.5807 
17.9934 
18.38 14 
18.7931 
19.1 821 

19.5944 
19.9831 
20.3941 
20.7844 
2 1.1951 

21.585! 
21.WL 
22.3861 
22.795l 
23.18¿; 

23.596' 
23.987: 
24.396: 
24.787i 
25.1961 - 

0.6400 

2.9519 
3.2218 
3.6278 
3.9140 
4.3009 

4.5962 
4.9723 
5.2737 
5.6428 
5.9484 

6.3 124 
6.621 3 
6.981 5 
7.2931 
7.6501 

7.9638 
8.3 186 
8.6139 
8.9866 
9.3034 

9.6545 
9.9726 

10.3222 
10.6413 
10.9199 

1 I 3098 
1 1 A573 
1 1.9780 
12.3246 
12.6462 

12.9919 
13.3141 
13.6592 
13.9819 
14.3264 

14.6495 
14.9934 
15.3172 
15.6604 
15.9847 

16.1176 
16.6510 
16.9945 
17.1193 
17.661s 

17.9167 
18.3203 
18.6539 
1 8.9954 
19.321 1 

19.6621 
19.9881 

20.6554 
10.9954 

20.329~ 

- 

0.4000 

2.2114 
2.4173 
2.7203 
2.9351 
3.2251 

3.4466 
1.7288 
3.9546 
4.2315 
4.4608 

4.7138 
4.9654 
5.2355 
5.4693 
5.7371 

5.9723 
6.2381 
6.4749 
6.7395 
6.9770 

7.2403 
7.4789 
7.74 1 O 
7.9804 
8.2418 

8.4819 
8.7423 
8.9830 
9.2430 
9.4842 

9.7434 

10.2439 
10.4858 
10.7442 

10.9167 
1 1.2446 
1 1 A873 
1 1.7448 
1 1 .PI80 

12.2452 
12.4885 
12.7451 
12.9891 
13.2156 

13.4894 
13.7458 
13.9900 
14.2459 
14.4903 

14.7461 
14.9907 
15.2462 
15.4910 
15.7464 

9.9050 

- 

0.3840 

1 .no1  
1.9333 
2.1757 
2.3475 
2.5794 

2.7566 
2.9124 
3.1630 
3.3845 
1.5679 

3.7161 
3.9716 
4.1877 
4.3747 
4.5889 

4.7770 
4.9898 
5.1791 
5.3908 
5.5807 

5.7914 
5.9823 
6.1919 
6.3814 
6.5926 

6.7846 
6.9929 
7.1855 
7.3934 
7.5864 

7.7937 
7.9871 
8.1941 
8.3877 
8.5943 

8.7883 
8.9917 
9.1888 
9.1948 
9.5893 

9.795 1 
9.9897 

10.1952 
10.3902 
10.5954 

10.7904 
10.995s 
11.1909 
11 3953 
11.591 1 

1 1.7957 
11.9914 
12.1951 
12.3916 
12.5959 - 

- 
3.3200 

1.4751 
1.6110 
1.8130 
I .9560 
2.1495 

2.2971 
2.4852 
2.6357 
2.8201 
2.9732 

1.l552 
3.309: 
3.4896 
3.6454 
3.8240 

3.9807 
4.1580 
4.3158 
4.492 1 
4.6504 

4.8260 

5.1599 
5.3193 
5.4936 

5.65sd 
5.8274 
5.9877 
6.1610 
6.3211 

6.4947 
6.6556 
6.8281 
6.9896 
7.1613 

7.3233 
7.4953 
7.6571 
7.8281 

4.9150 

7.9903 

8.1623 
8.3244 
8.4951 
8.6581 
8.829: 

8.9911 
9.1621 
9.1252 
9.4964 
9.659í 

9.829! 
9.9921 

l0.163( 
10.326( 
10.496: - 

0.2400 
- 

1.1056 
1.2076 
1.3590 
1 A662 
1.6113 

1.7220 
1.8631 
1.9759 
2.1 144 
2.2290 

2.3655 
2.481 2 
2.6 163 
2.7331 
2.8670 

2.9845 
3.1 175 
3.2358 
3.3611 
3.4868 

1.6184 
3.7377 
3.8689 
3.9884 
4.1191 

4.2391 
4.3694 
4.4896 
4.6196 
4.7402 

4.8698 
4.9905 
5.1199 
5.2410 
5.1701 

5.4912 
5.6202 
5.7416 
5.8704 
5.9918 

6. I204 
6.2421 
6.3705 
6.4922 
6.6205 

6.7425 
6.8707 
6.9926 
7.1206 
7.2428 

7.3701 
7.4919 
7.6207 
7.7411 
7.8701 - 

1.1920 
- 

3.8841 
3.9657 
I .Oô69 
1.1721 
1.2887 

1.3772 
1.4901 
1.5805 
1.6912 
1.7828 

1 .ô920 
1.9847 
2.0927 
2.1862 
2.2932 

2.3873 
2.4917 
2.5883 
2.6941 
2.7890 

2.8944 
2.9198 
3.0947 
3.1905 
1.2950 

3.3909 
3.4951 
3.5914 
1.6954 
3.7918 

3.8954 
3.9921 
4.0956 
4.1925 
4.2951 

4.3924 
4.4953 
4.5929 
4.6959 
4.7931 

4.8959 
4.9933 
5.096p 
5.1933 
5.2961 

5.3934 
5.4961 
5.5934 
5.696i 
5.794c 

5.8962 
5.994c 
6.096: 
6.1941 
6.296! - 

3.1600 
- 

0.7364 
0.8043 
0.9053 
D.9769 
1 .O714 

1.1472 
1.2412 
1.1166 
1.4088 
1.4851 

1.5761 
I A513 
1.7414 
1 .o21 3 
1.9104 

1 ,9811 
2.0775 
2.1563 
2.2445 
2.3236 

2.41 13 
2.4909 
2.5783 
2.6581 
2.7452 

2.8251 
2.9119 
2.9922 
3.0781 
3.1592 

3.2453 
1.326c 
1.4l23 
3.4930 
3.5791 

3.6591 
3.7454 
3.8267 
3.9124 
3.9914 

4.079: 
4.1602 
4.2454 
4.127; 
4.4121 

4.4911 
4.579: 
4 . m  
4.7464 
4.8171 

4.9121 
4.994: 
5.079, 
5.161( 
5.246 - 

0.1200 
- 

0.5518 
0.6028 
0.6785 
0.7322 
0.8047 

0.8599 
0.9304 
0.9869 
1 .O561 
1.1134 

1.1816 
1 .21W 
1.3071 
1.1651 
1 A323 

1.491 1 
1.5576 
1.6168 
1 A829 
1.7423 

1 .80w 
1 .ô676 
1 .9112 
1 .WlO 
2.0584 

2.1184 
2.1835 
2.2437 
2.3085 
2.3688 

2.4316 
2.4941 
2.5588 
2.6193 
2.6839 

2.7443 
1.8088 
2.8695 
2.9339 
2.9947 

3.0590 
3.1198 
3.1819 
3.2448 
3.3090 

3.3699 
3.4340 
3.4951 
3.5591 
3.6201 

3.6ua 
3.7451 
3.0090 
3.8701 
3.9341 - 

A409 
A817 
,5422 
SO52 
1.6431 

1.6873 
1.7417 
1.7889 
1.8412 
I.8901 

1.9446 
1.9910 
.O450 
.O916 
.I451 

1.1922 
1.2454 
1.2927 
1.3456 
1.3911 

1.4456 
I A933 
1.5458 
1.5937 
I A459 

I A939 
I .7460 
I .7942 
I .u60 
I A942 

1.9461 
1.9944 
1.0462 
2.0946 
2.1463 

2.1946 
2.2462 
2.2948 
2.3463 
2.3949 

2.4463 
2.49M 
1.5461 

2.6463 

2.6951 
2.7463 
2.7951 
2.8464 
2.8953 

2.9463 
2.9951 
3.0461 
3.0953 
3.1463 

2 . m a  

- 

.o100 

1.3673 
1.401 1 
1.4515 
1.4873 
1.5356 

Lá725 
1.6195 
1.6572 
1.7032 
1.7414 

1.7868 
1.8255 
1.8705 
1.9094 
1.9540 

3.9933 
I .O374 
I .O769 
1.1209 
1.1605 

I .2044 
1.2442 
1.2879 
1.3276 
1.3712 

1.4112 
1 A546 
1 A947 
1.5380 
1 S782 

1.6215 
1.6616 
1.7047 
1.7451 
1.7881 

1 .8285 
1.8715 
1.9120 
1.9547 
1 .w53 

2.0381 
2.0787 
2.1215 
2.1621 
2.2049 

2.2455 
2.2881 
2.3288 
2.3715 
2.4122 

2.4548 
2.4956 
2.5382 
2.5788 
2.62 14 - 

1.0600 

1.2750 
1.3001 
1.3381 
1.3650 
1.401 2 

1.4289 
1.4641 
1.4923 
1.5268 
1.5554 

1.5895 
1.61U5 
3.6522 
3.681 5 
1.7149 

1.7443 
1,7774 
3.8070 
3.8400 
3.8697 

3.9026 
3.9325 
3.9652 
3.9950 
1 .o277 

1 .o577 
1 .o902 
1.1203 
1.1518 
1.1830 

1.2154 
1.2454 
1 .?TI8 
1.3000 
1.3401 

1.3706 
1.4029 
1.4332 
1 A652 
1 A956 

1.5278 
1.5582 
1.5903 
1.6208 
1.6521 

1.6833 
1.71 52 
1.7457 
1.7777 
1 .0083 

1.8403 
1 .ô708 
1 .9021 
1.9132 
1.9651 - 

1.0480 

1.2194 
1.2199 
1.2701 
1.2915 
1.1205 

1.3426 
1.1708 
3.3914 
1.4209 
3.4431 

3.471 1 
3.4943 
3.5213 
3.5446 
3.5714 

0.5949 
0.62 14 
D.6450 
0.671 5 
0.6952 

0.7215 
0.7454 
0.7716 
0.7954 
0.82 15 

0.8455 
0.8716 
0.89% 
0.9216 
0.9458 

0.9717 
0.9957 
1.0216 
1.0451 
1.0716 

1 .o958 
1.1216 
1.1459 
1.1715 
1.1958 

1.2215 
1 .2459 
1.2714 
1.2959 
1.3214 

1 346c 
1.3714 
1.3959 
1.4213 
1.4459 

1.471! 
1 A959 
1.521! 
1 .545a 
1.5712 - 

- 
.0400 

,1826 
.1W4 
.2246 
,2425 
2666 

'.2851 
,3085 
1.3274 
1.3502 
1.3693 

1.1921 
1.4111 
i.4119 
1.4513 
1.4756 

1.4952 
1.5172 
1.5369 
I.5590 
1.5788 

1.6007 
1.6206 
1.6424 
1.6622 
1.6840 

1.7040 
1.7257 
1.7458 
1.7674 
1.7875 

).EO91 
1.8291 
1.8507 
1.8708 
3.8923 

1.9126 
0.9340 
0.9541 
0.9756 
D.9958 

1.0173 
1.0375 
I .O589 
1 .O793 
1.1006 

1.1210 
1.1422 
1.1625 
1.1131 
1.2042 

1.2255 
1.2459 
1.2672 
1.2874 
1.3087 
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N 

6 
7 
8 
9 

10 

Il 
12 
13 
I4 
I5 

16 
17 
I8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
42 
43 
44 
45 

46 
47 
41 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

~- 

1.305 
1.302 
1.362 
1.364 
1.406 

1 A09 
1 A40 
1.443 
1.467 
1.471 

1 A90 
I A93 
I .509 
1.512 
1.525 

I .528 
1.539 
1.541 
1.551 
1.553 

1.562 
1.564 
1.571 
1.573 
1 .580 

1.581 
1.587 
1.589 
1.594 
1.596 

1.600 
1.602 
1.606 
1.601 
1.611 

1.613 
1.616 
1.617 
1.621 
1.622 

1.625 
1 A26 
1.629 
1.630 
1.632 

1.633 
1.636 
1 A36 
1.639 
1.639 

1.642 
1.642 
1.644 
1.645 
1.647 

0.76M: 

3.5416 
3.867û 
4.3523 
4.6960 
5.1603 

5.5143 
5.966Q 
6.3273 
6.7705 
7.1372 

7.5740 
7.9447 
8.3767 
8.7507 
9.1791 

9.5556 
9.981 1 

10.359d 
10.7821 
11.1630 

11.5842 
1 1.9659 
12.3854 
12.7685 
13.1 865 

13.5706 
13.9875 
14.3726 
14.7883 
15.1741 

15.5890 
15.9756 
16.3897 
16.7769 
17. I903 

17.5781 
17.9901 
18.3792 
18.791 2 
19. 11oi 

19.5916 
19.981 O 
20.3920 
20.7818 
21. I923 

21.5825 
21.9925 
22.3832 
22.7927 
23.1 838 

23.5929 
23.9843 
24.3932 
24.7848 
25.1933 - 

0.6400 

2.9505 
3.2223 
3.6263 
3.9125 
4.2993 

4.5945 
4.9707 
5.2719 
5.641 I 
5.9466 

6.3106 
6.6195 
6.9795 
7.291 1 
7.6481 

7.9618 
1.3164 
8.63 18 
8.9844 
9.3013 

9.6523 
9.9704 
10.3199 
10.639 1 
10.9875 

I 1.3076 
1 I A549 
1.9758 
2.3222 
2.6437 

2.9895 
3.31 16 
3.6567 
3.9793 
4.3238 

4.6469 
4.9908 
5.3145 
5.6579 
5.98 19 

6.3248 
6.6493 
6.9918 
7.3 I66 
7.6587 

7.9838 
8.3254 
8.65 1 O 
8.9922 
9.3l8l  

9.6591 
9.9852 
'0.3259 
'0.6523 
'0.9927 - 

0.48OQ 
- 

2.2122 
2.4160 
2.71 90 
2.9337 
3.2237 

3.4451 
3.7272 
3.9532 
4.2300 
4.4592 

4.7322 
4.9639 
5.2339 
5.4676 
5.7353 

5.9706 
6.2366 
6.4730 
6.7376 
6.9753 

7.2384 
7.4770 
7.7391 
7.9785 
8.2399 

8.4791 
8.7404 
0.9809 
9.2409 
9.4821 

9.74 13 
9.9830 
0.2418 
0.4837 
0.7421 

0.9844 
1.1423 
1 A852 
1.1425 
1.9857 

2.2429 
2.4862 
2.7431 
2.9866 
3.2432 

3.4872 
3.7433 
3.9875 
4.2434 
4.4878 

4.7436 
4.9881 
5.2437 
5.4885 
5.7438 - 

0.3840 

1.7689 
1.9320 
2.1743 
2.3461 
2.5760 

2.7552 
2.9808 
3.1616 
3.3830 
3.5663 

3.7847 
3.9701 
4.1860 
4.3730 
4.5871 

4.7753 
4.9881 
5.1773 
5.3889 
5.5790 

5.7895 
5.9804 
6.1900 
6.3816 
6.5907 

6.7826 
6.9910 
7.1034 
7.3914 
7.5843 

7.7916 
7.9850 
8.1920 
8.3854 
8.5922 

8.78661 
8.9924 
9.1 867 
9.3925 
9.58771 

9.7928 
9.9874 
O. I929 
0.3877 
0.5930 

0.7882 
0.9930 
1.1884 
1.3931 
1.5886 

1.7931 
1 .PI88 
2.1933 
2.3891 
2.5933 - 

0.3200 
- 

1 A740 
1.6100 
1.81 18 
1.9549 
2.1483 

2.2958 
2.4839 
2.6344 
2.8190 
2.9718 

3.1537 
3.3082 
3.4882 
3.6439 
3.8225 

3.9793 
4.1565 
4.3142 
4.4906 
4.6489 

4.8244 
4.9835 
5.1582 
5.3177 
5.4920 

5.6519 
5.8256 
5.9059 
6.1592 
6.3200 

6.4927 
6.6539 
6.8264 
6.9876 
7.1599 

7.321 5 
7.4933 
7.6552 
7.8269 
7.9888 

8.1603 
8.3226 
8.4937 
8.6562 
8.8272 

8.9897 
9.1606 
9.3232 
9.4939 
9.6568 

9.8272 
9.9903 
O. 1607 
0.3237 
0.4940 - 

0.240û 
- 

1.1045 
1.2065 

1 A652 
1.6101 

1.7207 
1.8618 
1.9746 

2.2277 

2.3640 
2.4799 
2.6149 
2.7316 
2.8655 

2.9831 
3.1 160 
3.2343 
3.3665 
3.4852 

3.6169 
3.7362 
3.8671 
3.9868 
4.1 175 

4.2374 
4.3677 
4.4878 
4.6178 
4.7384 

4.1679 
4.9887 
5.1 181 
5.2390 
5.3682 

5.4895 
5.6182 
5.7397 
5.8684 
5.9898 

6.1184 
6.2402 
6.3684 
6.4903 
6.6186 

6.7404 
6.8685 
6.9905 
7.1115 
7.2407 

7.3684 
7.4907 
7.6186 
7.7408 
7.8685 

I 357a 

2.1 1 x 1  

- 

O. I920 
- 

0.883 1 
0.9647 
1 .O858 
1.1717 
1.2875 

1.3761 
1.4889 
I .5792 
1.6899 
1.7816 

1.8908 
1 .PI33 
2.0913 
2.1848 
2.2919 

2.3859 
2.4923 
2.58ô9 
2.6927 
2.7876 

2.8930 
2.9884 
3.0931 
3.1889 
3.2934 

3.3895 
3.4935 
3.5898 
3.6938 
3.7902 

3.8938 
3.9905 
4.0940 
4.1907 
4.2940 

4.3910 
4.4942 
4.591 1 
4.6942 
4.79914 

4.8943 
4.9915 
5.0942 
5.1917 
5.2944 

5.3918 
5.4943 
5.5920 
5.6942 
5.7920 

5.8943 
5.9922 
6.0943 
6.1922 
6.2943 - 

0.IMH) 
- 

0.7353 
0.8033 
0.9042 
0.9758 
1 .O723 

1.1461 
1.2401 
1.3153 
1 A075 
1 A839 

1.5749 
1.6520 
1.7420 
1.8199 
1.9092 

1 .PO74 
2.0761 
2.1549 
2.2431 
2.3222 

2.4099 
2.4895 
2.5767 
2.6565 
2.7436 

2.8236 
2.9103 
2.9906 
3.0772 
3.1576 

3.2439 
3.3244 
3.4107 
3.491 2 
3.5773 

3.6582 
3.7441 
3.8249 
3.9108 
3.991 8 

4.0775 
4.1585 
4.2441 
4.3254 
4.4109 

4.4921 
4.5775 
4.6589 
4.744 1 
4.8255 

4.9108 
4.9924 
5.0774 
5.1590 
5.2441 - 

0.1200 
- 

0.5509 
0.60 1 9 
0.6774 
0.731 1 
0.8035 

0.8589 
0.9294 
0.9859 
1.0549 
1.1122 

1.1804 
1.2384 
1.3059 
1.364 1 
1.4311 

1 A899 
1.5564 
1.6155 
1.6815 
1.7409 

1.W67 
1 .e663 
1.9319 
1.9916 
2.0569 

2.1169 
2.1821 
2.2422 
2.3072 
2.3674 

2.4322 
2.4926 
2.5573 
2.6178 
2.6822 

2.7429 
2.8073 
2.8660 
2.9324 
2.9930 

3.0573 
3.1 182 
3.1824 
3.2433 
3.3075 

3.3683 
3.4324 
3.4934 
3.5574 
3.6185 

3.6823 
3.7435 
3.6074 
3.8686 
3.9324 - 

0.09M 
- 

0.44Qa 
0.4808 
0.541 I 
0.5M1 
0.6420 

0.6863 
0.7427 
0.7878 
0.M30 
0.8889 

0.9434 
0.9898 
I .O438 
1 . m 4  
1.1439 

1.1910 
1.2441 
1.2914 
1.3442 
1.3917 

1.4444 
1 A92 1 
1.5445 
1.5912 
1 A445 

1 .O925 
1.7446 
1.7917 
1 .a447 
1 A928 

1 .9447 
1.9930 
2.0447 
2.0932 
2.1447 

2.1932 
2.1447 
2.2933 
2.3448 
2.3933 

2.4447 
2.4934 
2.5448 
2.5935 
2.6448 

2.6934 
2.7447 
2.7935 
2.8447 
2.8936 

2.9446 
2.9935 
3.0446 
3.0936 
3.1447 - 

- 
0.0800 
- 

0.3663 
0.4003 
0.4506 
0.4864 
0.5346 

0.5715 
0.6185 
0.6562 
0.7021 
0.7403 

0.7858 
0.8244 
0.8694 
0.9082 
0.9528 

0.9920 
1 .O363 
I .O758 
1.1197 
1.1595 

1.2032 
1.2429 
1 2866 
1.3264 
1.3699 

1 A099 
1 A533 
1.4934 
1.5368 
1.5768 

1 A100 
1 .u03 
1.7034 
1.7438 
1.7866 

1 .O271 
1 .o700 
1.9105 
1.9534 
1.9938 

2.0366 
2.0772 
2.1100 
2.1606 
2.2034 

2.2439 
2.2866 
2.3273 
2.3700 
2.4107 

2.4532 
2.4939 
2.5365 
2.5773 
2.6199 - 

0.0600 
- 

0.274 1 
0.2996 
0.3372 
0.3640 
0.4002 

0.4279 
0.4631 
0.4913 
0.5257 
0.5544 

O.SU5 
0.6174 
0.651 2 
0.6602 
0.71 37 

0.7431 
0.7763 
O.ôû59 
0.8388 
0.8685 

0.9014 
0.931 2 
0.9640 
0.9957 
1 .O264 

1 .O564 
1 .O890 
1.1190 
1.1515 
1.1815 

1.2139 
1.2441 
1.2765 
1.3067 
1.3388 

1.3692 
1.4014 
1.4317 
1.4639 
1 A942 

1.5263 
1.5567 
1.5888 
1.6193 
1.6514 

1.6817 
1.7137 
1.7442 
1.7762 
1 .UM8 

I .a386 
I .W92 
1.9011 
1.9317 
I .9636 - 

0.0480 - 

0.2187 
0.2391 
0.2691 
0.2906 
0.3 195 

0.3416 
0.3698 
0.3924 
0.4199 
0.4428 

0.4701 
0.4932 
0.5202 
0.5434 
0.5702 

0.5937 
0.6203 
0.6439 
0.6702 
0.6940 

0.7203 
0.7441 
0.7704 
0.794 1 
0.8202 

0.8443 
0.8703 
0.8944 
0.9203 
0.9443 

0.9702 
0.W44 
1 .O203 
1 .O445 
1.0701 

1 .O944 
1.1202 
1.1444 
1.1702 
1.1943 

1.1201 
1.2444 
1.2701 
I .2944 
1.3201 

1.3443 
1.3700 
1.3944 
1 A200 
1 A444 

1 A698 
1 A943 
1.5198 
1.5443 
1.5699 

0.0400 

0.1816 
0.1986 
0.2236 
0.2415 
0.1656 

0.2840 
0.3075 
0.3263 
0.3492 
0.3683 

0.3910 
0.4103 
0.4328 
0.4521 
0.4744 

0.4940 
0.5161 
0.5359 
0.5577 
0.5775 

0.5994 
0.6193 
0.6412 
0.6609 
0.6827 

0.7027 
0.7244 
0.7445 
0.7661 
0.7861 

0.8077 
0.8278 
0.8494 
0.(695 
0.8909 

0.91 I 1  
0.9326 
0.9528 
0.9743 
0.9944 

1.0158 
1 .O361 
1 .O575 
1 .O778 
1.0991 

1.1193 
1.1407 
1.1610 
1.1823 
1.2027 

1.2239 
1.2442 
1.2655 
1.2859 
1.3072 
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Splino Pitch 

- 
0.7680 

- 
0.6400 

- 
0.4100 

- 
3.3840 

- 
1.3200 2 4 0 0  1.1920 1.1600 1 . 1 1 0 0  1.0960 .O600 - 

,2729 
.2912 
3359 
3628 
.3989 

,4264 
8.4616 
1.4699 
1.5242 
1.5529 

1.5170 
1.6159 
1.4495 
1.6787 
1.7121 

1.741 5 
1.7746 
1.8042 
1.8372 
1.8669 

1.8996 
1.9295 
1.9622 
1.W10 
1.0246 

I .O546 
I .o172 
1.1171 
1.1496 
1.1797 

1.2121 
I .2422 
1.274s 
I .M48 
1 3 3 7  1 

1.3672 
1.3994 
I .4298 
1.4410 
I A922 

I .5243 
1.5541 
1 . s u 7  
1.6172 
1.6492 

1.6797 
1.71 16 
1.7421 
1.7741 
I . a 6  

1 . u 6 5  
1.8670 
1 .m 
1.9296 
1.9615 - 

.or80 - 

2174 
2377 
8.2678 
1.28991 
1.3182 

1.3402 
l.36U 
1.3909 
L41U 
1.4413 

1.4685 
1.4917 
1.5185 
1.5419 
1.5686 

1.5921 
1.6186 
1.6422 
1.6686 
1.6924 

1.7185 
1.7424 
1.7616 
1.7924 
8.8185 

3.8425 
] .@U5 
3.8924 
0.9IU 
3.9425 

0.9684 
0.9921 
1.0183 
1 .O425 
1 .o683 

I .O924 
1.1182 
1.1425 
1.1682 
1.1924 

1.2181 
1.2424 
1.2679 
1.2923 
1.3180 

1.3423 
1.3678 
1.3922 
1.4178 
1 A423 

1 A677 
1 A921 
1.5177 
I 3422 
1.5671 - 

N .0400 

1.1W4 
1.1973 
1.2223 
1.2402 
1.2643 

1.2826 
l.3060 
1.3248 
1.3477 
1.3468 

1.3W5 
1.4088 
b.431 1 
b.4506 
)A728 

1.4924 
1.5144 
1.5341 
1.5541 
1.5759 

3.5977 
3.6176 
m.6394 
m . 6 5 ~  
D.6809 

D.7009 
0.7226 
0.7425 
0.7612 
0.7841 

0.8059 
0.8251 
0.8474 
0.8676 
0.1191 

0.9091 
0.9306 
0.9S08 
0.9723 
0.9924 

1.0138 
1 .O34 I 
1 .O553 
I .O756 
1 .O970 

1.1173 
1.1385 
1.1589 
1.1802 
1.2005 

1.2217 
1.2421 
1.2634 
1.2838 
1.3049 

3.5396 
3.8658 
4.3503 
4.6940 
5.1580 

5.5122 
5.9637 
6.3251 
6.7480 
7.1347 

7.5714 
7.9421 
8.3741 
8.7479 
9.1765 

9.5528 
9.9783 

10.3567 
10.7800 
11.1601 

11.5812 
Il .9628 
I2.3825 
12.7653 
13.1 834 

13.5473 
13.9843 
14.3692 
14.7850 
15.1707 

15.5857 
15.9721 
16.3861 
16.7734 
17.1 867 

17.574C 
17.9171 
18.375! 
11.787! 
19.1764 

1 9 . 5 ~  
19.977: 
20.3881 
20.7775 
21 .I8C 

2l.578i 
21 .vea: 
22.379' 
22.788d 
23.179: 

23.5881 
23.9Wi 
24.318' 
24.780. 
25.189i 

2.9485 
3.2204 
3.6241 
3.9104 
4.2971 

4.5922 
4.9684 
5.2696 
5.6386 
5.9441 

6.3081 
6.6170 
6.9769 
7.2884 
7.6455 

7.9591 
8.31 36 
8.6289 
8.9816 
9.2984 

9.6493 
9.9673 

10.3 170 
10.6360 
10.9843 

1 1.3043 
11.6517 
11.9721 
12.3 1 8q 
12.6403 

12.9861 
13.3082 
13.6531 
13.9751 
14.320: 

11.6431 
14.9171 
15.3 10; 
15.654' 
15.978: 

16.320! 
16.645: 
16.987' 
17.312: 
17.6541 

17.979' 
18.321. 
18.646' 
18.981 
19.3141 

19.6551 
19.980 
10.321 
20.64C 
20.988 

2.2104 
2.4143 
2.7170 
2.9318 
3.2217 

3.4432 
3.7252 
3.9512 
4.2278 
4.4571 

4.7299 
4.9617 
5.2316 
5.4652 
5.7330 

5.9681 
6.2341 
6.4706 
6.7351 
6.9726 

7.2359 
7.4743 
7.7366 
7.9758 
8.2372 

8.4771 
8.7377 
8.9782 
9.2382 
9.4792 

9.7384 
9.9801 

10.2387 
10.4801 
10.739û 

10.9813 
1 1.2391 
11.4821 
11.739! 
11.982¿ 

12.239t 
12.4831 
12.7391 
12.983! 
13.2395 

13.483; 
13.740i 
13.984' 
14.240' 
14.484d 

14.740: 
14.984i 
15.240: 
15.484' 
15.740: 

1.767 1 
1.9303 
2.1724 
2.3442 
2.5760 

2.7532 
2.9787 
3.1595 
3.3808 
3.5642 

3.7824 
3.9678 
4.1837 
4.3706 
4.5841 

4.7729 
4.9857 
5.1748 
5.3864 
5.5764 

5.7170 
5.9777 
4. I875 
6.3789 
6.5ma 

6.7799 
6.9883 
7.1107 
7.38U 
7.5114 

7.7887 
7.9821 
8.189C 
8.3827 
8.589: 

0.733: 
8.9893 
9. I831 
9.3894 
9.584( 

9.789( 
9.934: 

10.189( 
10.314i 
10.519; 

10.784: 
10.9891 
l I . lU1 
11.3891 
1 1  .sas: 

1 1.7891 
I l  .985: 
12.189 
12.315 
1 2.589 - 

1.4726 
I .6084 
l.8l03 
I .9533 
1.1466 

f.2941 
1.4822 
r.6327 
r.8172 
1.9699 

1.1519 
3.3062 
U 8 6 3  
3.6419 
3.8205 

3.9772 
4.1545 
4.3121 
4.4814 
4.6467 

4.8222 
4.981 1 
5.1560 
5.3 154 
5.4896 

5.6495 
5.8232 
5.9835 
6.1568 
6.3174 

6.4903 
6.4513 
6.8238 
6.9851 
7.1573 

7.3189 
7.4907 
7.6526 
7.8241 
7.9861 

8.1579 
8.3191 
8.490q 
8.6531 
8.8243 

3.916s 
9.157t 
9.32W 
9 . 4 m  
9.6534 

9.824: 
9.9873 

10.1571 
10.32Oi 
10.4905 - 

,1031 
.?O49 
3563 
A635 
.6085 

.7IW 

.8600 

.9729 
! . I  1 I3 
!.2257 

1.3622 
1.4779 
1.6129 
1.7296 
1.8635 

r.9810 
1.1140 
1.2321 
1.3644 
1.4830 

1.6147 
1.7338 
1.8649 
1.9844 
1.1 151 

4.2350 
4.3653 
4.4154 
4.6154 
4.7358 

4.w55 
4.9862 
5.1 156 
5.2345 
5.3656 

5.4869 
5.6156 
5.7371 
5.8657 
5.9872 

6.1157 
6.2374 
6.3656 
6.4875 
6.61 56 

6.7376 
6.8656 
6.9877 
7.1155 
7.2377 

7.3655 
7.4871 
7.61 54 
7.7371 
7.8654 - 

1.881 8 
1.9632 
I . o u 3  
1.1702 
1 . z u 0  

1.3745 
I 4 7 2  
I .5776 
I .6883 
1.7798 

I .8aVO 
1.9817 
2.0895 
2.1830 
2.2899 

2.3841 
2.4904 
2.5849 
2.6907 
2.7858 

2.8909 
2.9863 
3.091 1 
3.1868 
5.2914 

3.3872 
3.4915 
3.5877 
3.6915 
3.7880 

3.8916 
3.9882 
4.0917 
4.1884 
4.2917 

4.3887 
4.4917 
4.5889 
4.6917 
1.7190 

4.89 10 
4.9891 
5.0911 
5.18991 
5.2917 

5.38991 
5.4917 
5.5894 
5.691E 
5.7894 

5.8917 
5.9194 
6.091t 
6.189: 
6.291: - 

b.7340 
1.8019 
1.9027 
1.9742 
I .O707 

1.1445 
1.2383 
1.3137 
1.4059 
1.482 1 

1.5731 
1 A503 
1.7402 
1.8181 
1.9072 

1.9856 
2.0742 
2.1529 
2.241 1 
2.3203 

2.4079 
2.4874 
2.5747 
2.6544 
2.7416 

2.8214 
2.9083 
2.9885 
3.0750 
3.1554 

3.2416 
3.3222 
3.4084 
3.4890 
3.5751 

3.6559 
3.7417 
3.8227 
3.9083 
3.9894 

4.0751 
4.1561 
4.2411 
4.3221 
4.408! 

4.1194 
4.5744 
4.656: 
4.7414 
4.8211 

4.900: 
4.909: 
5.074; 
5.156: 
5.241: - 

3.5496 
3 . 4 0 0 6  

3.7297 
0.m21 

D.8573 
0.9278 
0.9843 
1.0534 
1.1106 

1.1788 
1.2367 
1.3042 
1.3624 
1.4294 

1 A882 
1.5547 
1.6136 
1 A798 
1.7392 

1 .ao48 
1 . u 4 5  
1 .o300 
1.9198 
2.0550 

2.11w 
2.1802 
2.2403 
2.3051 
2.3654 

2.4303 
2.4907 
2.5552 
2.6157 
2.6803 

2.7408 
2.8052 
2.8659 
2.9303 
2.9909 

3.0152 
3.1161 
3.1 803 
3.2410 
3.3052 

3.3662 
3.4302 
3.491 I 
3.5551 
3.6162 

3.6802 
3.741 2 
3.8051 
3 . w  
3.9299 

3.6760 

- 

1.4386 
1.4794 
1.5397 
1.5827 
1.6406 

1.6847 
1.741 1 
1.7862 
1.8415 
).O872 

1.9418 
1.9881 
1.0421 
I .O887 
1.1422 

1.1893 
1.2424 
I . i896 
1.3425 
1.3900 

1.4425 
1.4902 
1.5426 
1.5905 
I .6426 

1 A906 
1.7427 
I .ma 
1 .U26 
1 .O909  

1.9427 
1.9911 
2.0426 
2.0911 
2.1427 

2.1910 
2.2426 
2.2912 
2.3427 
2.391 1 

2.4426 
2.4913 
2.5426 
2.5912 
2.6423 

2.6913 
2.7426 
2.7912 
2.8424 
2.89lJ 

2.9429 
2.9911 
3.0423 
3.0913 
3.142í - 

3651 
3990 
A493 
A85 I 
.5334 

.5701 
A171 
,6547 
.7006 
.Y388 

1.7143 
1.8229 
1.8677 
1.9067 
1.9513 

1.9905 
.O346 
,074 I 
.I181 
.1577 

.2014 

.24 12 
I .?u9 
I .3246 
1.3681 

1.4082 
1.4516 
1.4915 
I .5341 
I .5750 

1.6182 
I . 6 S U  
1.7015 
1.7418 
I .7849 

I.825 I 
1.8681 
I .9016 
1.9515 
I.WI8 

2.0347 
2.0753 
2.1 I79 
2.158s 
2.1013 

2.2419 
2.2845 
2.3252 
2.3678 
2.4066 

2.4510 
2.4918 
2.5344 
2.5752 
2.6176 - 

6 
7 
8 
9 

10 

Il 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
4 1  
49 
50 

51 
52 
53 
54 
55 

56 
57 
51  
59 
60 

1.305 
1.302 
1.362 
1.364 
1.406 

1.409 
I .440 
1 A43 
I A67 
1.471 

1.490 
1 A93 
1 .SO9 
1.512 
1.525 

1.528 
1.539 
1.541 
1.551 
1.553 

1.562 
1.564 
1.571 
1.573 
1 .SOO 

1.581 
1.587 
1 .sa9 
1.594 
1.596 

1.600 
1.602 
1.606 
1.608 
1.611 

1.613 
1.616 
1.617 
1.621 
1.622 

1.625 
1.626 
1.629 
1.630 
1.632 

1.633 
1.636 
1.636 
1 A39 
1 A39 

1.642 
1.642 
1.644 
1.645 
1.647 
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110 30 DEO PRESSURE ANGLE 
TABLE U-MEASUREMENT OVER PINS FOR MINIMUM ACTUAL TOOTH THKKNESS, FOR 30 DEG PRESSUE ANGlE 

AND TOLERANCE CLASS 7, EXTEU"A1 INVOUITE SPLINES 

2.515 316 418 Splino Pitch 5/10 6/12 8/16 10120 i2124 16/32 20140 24/41) 32164 U lW 496 

N 

6 
7 
8 
9 
IO 

1 1  
I 2  
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
3 1  
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

1.305 
1 302 
1.362 
1.364 
1.406 

1.409 
1.440 
1.443 
1.467 
1.471 

1 A90 
1 A93 
1.509 
1.512 
1.525 

1.528 
1.539 
1.541 
1.551 
1.553 

1.562 
1.564 
1.571 
1.573 
1.580 

1.581 
1.587 
1.589 
1.594 
1 S96 

1.600 
1.602 
1.606 
1.608 
1.611 

1.613 
1.616 
1.617 
1.621 
1 A22 

1.625 
1.626 
1.629 
1.630 
1.632 

1.633 
I .636 
1.636 
I .639 
1.639 

I A42 
1.642 
1.644 
1.645 
1.647 

0.7680 

3.5367 
3.8630 
4.3473 
4.6907 
5.1546 

5.5088 
5.9601 
6.32 I 5  
6.7643 
7.1310 

7.5676 
7.9382 
8.3702 
8.7440 
9.1724 

9.5487 
9.974 1 

10.3525 
10.7756 
11.1557 

I 1  3767 
I 1.9583 
12.3777 
12.7606 
I 3.1 786 

13.5626 
13.9794 
14.3643 
14.7800 
5.1658 

5.5805 
15.9671 
6.3810 
6.7682 
7.1114 

7.5692 
7.9116 
8.3699 
1.7818 
9.1707 

9 5820 
9.971 4 
'0.3822 
'0.7720 
'1.1824 

'1.5725 
'1.9825 
'2.3730 
'2.7825 
'3.1734 

'3.5826 
'3.9738 
'4.3826 
'4 7739 
'5.1824 

0.6400 

2.9457 
3.2175 
3.621 1 
3.9072 
4.2937 

4.5888 
4.9648 
5.2660 
5.6349 
5.9404 

6.3042 
6.6131 
6.9730 
7.2845 
7.6414 

7.9549 
8.3095 
8.4247 
8.9773 
9.2940 

9.6448 
9.9627 

10.3122 
10.6312 
10.9796 

I 1.2995 
I 1.6468 
I 1.9675 
11.3139 
12.6354 

11.9810 
13.3031 
13.6480 
0.9706 
14.31 49 

14.6381 
4.9816 
15.3052 
I 5.6484 
5.9725 

6.3152 
6.6397 
6.9820 
7.3068 
7.6417 

7.9738 
8.3154 
8.6408 
8.982 1 
9.3078 

9.6487 
9.9747 
! O 3 1  53 
!Oh4 I4 
!0.9818 

0.48M 
__. 

2.2077 
2.4117 
2.7143 
2.9289 
3.2187 

3.4401 
3.7221 

4.2246 
4.4533 

4.7266 
4.9581 
5.2281 

5.729i 

5.9646 
6.2304 
6.4670 
6.7314 
6.9689 

3.9480 

5.4611 

7.2520 
7.4704 
7.7327 
7.9719 
8.2331 

8.4730 
8.7336 
8.9741 
9.2338 
9.4749 

9.7342 
9.9757 
0.2344 
0.4763 
0.7346 

0.9770 
1.2347 
1.4774 
1.7349 
1.9779 

2.2349 
2.4782 
2.7351 
2.9786 
3.2350 

3.4711 
3.7349 
3.9791 
4.2350 
4.4793 

4.7349 
4.9795 
5.2350 
5.4796 
5.7348 - 

0.3840 
- 

1.7645 
1.9277 
2.1696 
2.34 I3 
2.5731 

2.7502 
2.9757 
3.1563 
3.3776 
3.5610 

3.7791 
3.9644 
4.1803 
4.3672 
4.5813 

4.7693 
4.9820 
5.1712 
5.3827 
5.5726 

5.7831 
5.9738 
6.1 836 
6.3749 
6.5138 

6.7757 
6.9842 
7.1766 
7.3143 
7.5771 

7.7846 
7.9778 
8.1846 
8.3781 
1.3848 

8.7786 
1.9848 
B. 1789 
V.3849 
v.5793 

V.7848 
v.9794 
0. I849 
0.3797 
0.5848 

0.7798 
0.9847 
I.lM)[I 
1.3847 
1.5801 

1.7845 
1 .Pô02 
1.1 845 
1.3802 
2.5844 - 

0.32W - 

1 A703 
1 .&o61 
1 .IO71 
1.9510 
2.1441 

2.2916 
2.4796 
2.6301 
2.1144 
2.9673 

3.1490 
3.3034 
3.4832 
3.6390 
3.8174 

3.9741 
4.1514 
4.3090 
4.4851 
4.6436 

4.8189 
4.9771 
5.1525 
5.3121 
5.4861 

5.6460 
5.8197 
5.9800 
6.1531 
6.3139 

6.4866 
6.6476 
6.8200 
6.9814 
7.1534 

7.3149 
7.4868 
7.6486 
7.1201 
7.9822 

8.1535 
8.3 I56 
8.4167 
8.6491 
8.8200 

8.9825 
9.1533 
9.3160 
9.4865 
9.6494 

9.8198 
9.9827 
0.1530 
0.3161 
0.4863 - 

- 
0.2400 - 

1.1008 
1.2027 
1.3538 
1.4612 
1.6059 

1.7165 
1 .a574 
1.9703 
2.1084 
2.2231 

2.3593 
2.4751 
2.- 
2.7267 
2.8604 

2.9779 
3.1 109 
3.2290 
3.361 1 
3.4799 

3.61 14 
3.7305 
3.8614 
3.981 1 
4.1116 

4.2315 
4.3610 
4.4819 
4.61 17 
4.7323 

4.8618 
4.9825 
5.1 117 
5.2327 
5.3617 

5.4828 
5.61 17 
5.7330 
53616 
5.9832 

6.1116 
6.2331 
6.3614 
6.4832 
6.61 I4 

6.7332 
6.86 13 
6.9832 
7.1111 
7.2333 

7.3610 
7.4832 
7.6108 
7.7332 
7.8607 - 

- 
0.1920 
- 

0.8797 
0.961 1 
1 .O821 
1.1678 
1.2837 

1.3721 
1.4849 
I .5751 
1 A856 
1.7773 

1 .a863 
1.9790 
2.0868 
2.1803 
2.2872 

2.3813 
2.4875 
2.5821 
2.6877 
2.7828 

2.1879 
2.9132 
3.0881 
3.1837 
3.2882 

3.3840 
3.4883 
3.5844 
3.6883 
3.7846 

3.8883 
3.9848 
4.0882 
4.1 850 
4.2882 

4.3152 
4.4882 
4.5853 
4.6881 
4.7854 

4.8881 
4.9855 
5.0880 
5.1855 
5.2880 

5.3854 
5.4879 
5.5854 
5.6871 
5.7854 

5.8877 
5.9854 
6.0876 
6.1854 
6.2876 - 

0.731s 
0.7997 
0.9003 
0.97 I 
1 .o684 

1.1421 
1.234 
l.3111 
1.4052 
1 A796 

1.5704 
I A476 
1.7374 
1.8153 
1.9044 

1.9828 
2.0713 
2.1501 
2.2381 
2.3173 

2.4049 
2.4143 
2.5717 
2.6513 
2.7314 

2.1112 
2.9051 
2.9851 
3.0717 
3.1520 

3.2384 
3.3188 
3.4049 
3.4856 
3.5715 

3.6523 
3.7381 
3.8191 
3.9047 
3.9858 

4.0713 
4.1525 
4.2379 
4.3192 
4.4045 

4.4857 
4.571 1 
4.6523 
4.7376 
4.8 189 

4.9042 
4.9156 
5.0708 
5.1522 
5.2373 - 

0.1200 

0.5476 
0.59U 
0.6739 
0.7276 
0.7998 

0.8552 
0.9254 
0.9819 
1.0510 
1.1082 

1.1764 
1.2343 
1.3016 
1.3600 
1 A267 

1 A856 
1.5520 
1.6110 
1.4771 
I .7365 

1.8021 
1.8610 
1.9271 
1.9870 
2.0523 

2.1122 
2.1773 
2.2373 
2.3022 
2.3625 

2.4272 
2.4176 
2.5523 
2.6126 
2.6772 

2.7377 
2.6021 
2.8628 
2.9270 
2.9171 

3.0521 
3.1128 
3.1770 
3.2371 
3.3019 

3.3629 
3.4268 
3.4171 
3.5517 
3.6128 

3.6767 
3.7377 
3.8016 
3.8628 
3.9265 - 

- 
0.0960 

0.4366 
0.4773 
0.5376 
0.5- 
0.63U 

0.6825 
0.7317 
0 . 7 0 9  
0.1391 
0.U48 

0.9394 
0.9857 
1 .o395 
1 .om2 
1.1396 

1.1066 

1.2869 
1.3391 
1.30773 

1 A398 
1 A875 
1.5397 
1.5876 
I .63 99 

1 A877 
1 .i391 
1.7871 
1 . u 9 7  
1 . I I80  

1.9396 
1.9880 
2.0397 
2.0180 
2.1396 

2.1 879 
2.2395 
2.2811 
2.3394 
2.3180 

2.4395 
248W 
2.5393 
2.5179 
2.6392 

2.6a IO 
2.7391 
2.7179 
?.U90 
2.8878 

2.9390 
2.9877 
3.0388 
3.0078 
3.1387 

i . 2 m  

- 

- 
0.OU)O - 

0.3633 
0.3971 
0.4474 
0.4032 
0.5312 

0.5611 
0.6 149 
0.6525 
0.6985 
0.736ó 

0.7120 
0.1206 
0.8654 
0.9044 
0.9418 

0.98W 
1.0323 
1.0715 
1.1156 
1.1552 

1.1919 
1.2386 
I .2122 
1.3221 
1.3656 

1 A054 
IAM 
1.4808 
1.5321 
I .5723 

1.6153 
1 A556 
1 A987 
1 .I389 
1.7819 

1 .a222 
1 .865 I 
1 .9056 
1.94M 
1.9189 

2.0317 
2.0721 
2.1149 
2.1554 
2.1981 

2.2318 
2.2813 
2.3220 
2.3645 
2.4053 

2.4479 
2.4085 
2.531 1 
2.5719 
2.6143 - 

0.2710 
0.2963 
0.3339 
0.5608 
0.3967 

0.4244 
0.4594 
0.4076 
0.5221 
0.5506 

0.5147 
0.6136 
0.6472 
0.6764 
0.7096 

0.7390 
0.7722 
O.Wl7 
0 .047 
0.8644 

0.8971 
0.9269 
0.9595 
0.9W4 
1 .o221 

1.0519 
I .O844 
1.1144 
1.1468 
1.1770 

1.1092 
1.2394 
1.2717 
1.5018 
1.3341 

1.3643 
1.3965 
1.4261 
1 .4510 
1.4192 

1.5214 
1.5516 
1 .su7 
1.6140 
I A46 1 

1 A766 
1.7084 
1.7319 
1 .nor 
1.8013 

1 . u 3 3  
1 .W7 
1 .I956 
1.9262 
1 .95w - 

- 
0.0480 

0.1155 
0.2358 
0.2659 
0.2873 
0.3 I 6 0  

0.3311 
0.366 1 
0.3887 
0.4163 
0.4390 

0.4662 
0.4894 
0.5162 
0.5395 
0.5661 

0.5896 
0.6162 
0.6397 
0.6661 
0.6898 

0.7160 
0.7398 
0.7659 
0.7898 
0.11 59 

0.8397 
0.0658 
0.1097 
0.91 56 
0.9397 

0.9655 
0.9897 
1.0155 
1 .O396 
1 .o654 

1 .O895 
1.1152 
1.1395 
1.1651 
1.1I94 

1.2151 
1.2393 
1.2649 
I .2891 
1.3148 

1.3392 
1.3646 
1.3891 
1.4145 
1.4389 

1 A645 
1.4881 
1.5143 
1.5388 
1.5642 - 

0.0400 

0.1785 
0.1954 
0.2103 
0.2382 
0.2621 

0.2W5 
0.3038 
0.3226 
0.3455 
0.3645 

0.3172 
0.4065 
0.4217 
0.4482 
0.4703 

0.4199 
0.5120 
0.5316 
0.5536 
0.5734 

0.5951 
0.6150 
0.6366 
0.6564 
0.670 

0.6982 
0.71 99 
0.7390 
0.7614 
0.7815 

0.8029 
0.8230 
0.8446 
0.8646 
0.3861 

0.9061 
0.9276 
0.9479 
0.9691 
0.9194 

1.0108 
I .oJw 
I .O523 
1 .O725 
1 .o938 

1.1141 
1.1353 
1.1557 
1.1761 
1.1972 

1.2115 
1.2387 
1.2600 
1.2804 
1.3015 - 
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30 DEû PRESSURE ANGLE 
TAME 84-MEASüûEMENT OVER PRIS FOR MINIMUM ACTLJAL TOOTH 
THKKNESS, FOR 30 Mû PRfSisuRE ANGLE AND TOLERANCE CLASS 5, 

MA= D(AMEIl3 M, EXTERNAL INVOUITE SWNES 

316 

~ 

Spline Pitch 411 5/10 6/12 1/16 10/20 ì2/24 16/32 

-. 

N 

6 
7 
8 
9 
IO 

1 1  
12 
13 
14 
I 5  

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40  

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

1.305 
1.302 
1.362 
1.364 
I A06 

1.409 
1.440 
1.443 
1.467 
1.471 

1.490 
1.493 
1.509 
1.512 
1.525 

1.528 
1.539 
1.541 
1.551 
1.553 

1.562 
1.564 
1.571 
1.573 
1.580 

I .581 
1.587 
1.589 
1.594 
1.596 

1.600 
1.602 
1.606 
1.608 
1.61 I 

1.613 
1.616 
1.617 
1.621 
1.622 

I A25 
1 A26 
1.629 
1.630 
1.632 

1.633 
1.636 
1.636 
1.639 
I A39 

1.642 
1.642 
1.644 
1.645 
1.647 

0.6400 

2.9410 
3.2199 
3.6235 
3.9098 
4.2965 

4.5916 
4.9677 
5.2690 
5.6310 
5.9435 

6.3073 
6.6 I64 
6.9763 
7.2878 
7.6447 

7.9515 
8.3130 
8.6283 
8.9M9 
9.2978 

9.6487 
9.9666 

10.3163 
10.6353 
10.9137 

1 1.3036 
11.651 I 
11.9718 
12.3112 
12.6397 

12.9855 
13.3076 
13.6525 
13.9753 
14.3 196 

14.6427 
14.9865 
15.3103 
15.6535 
15.9775 

16.3203 
16.6449 
16.9872 
17.3120 
17.6541 

17.9792 
18.3201 
1 8.646î 
18.9876 
19.31 34 

19.6513 
19.9103 
20.321 1 
20.6473 
20.9877 

- 
0.4800 

2.2100 
2.4138 
2.7166 
2.9313 
3.2213 

3.4426 
3.7247 
3.9506 
4.2274 
4.4565 

4.7295 
4.961 1 
5.2310 
5.4647 
5.7324 

5.9677 
6.2335 
6.4701 
6.7345 
6.9721 

7.2353 
7.4739 
7.7360 
7.9754 
8.2366 

8.4766 
8.7371 
8.9778 
9.2375 
9.4786 

9.7379 
9.9794 

10.2382 
10.4801 
10.7385 

10.9801 
11.2388 
11.4814 
1 1.7390 
1 1.9820 

12.2391 
12.4824 
12.7393 
12.9129 
13.2394 

13.4831 
13.7394 
13.9834 
14.2393 
14.483$ 

14.739! 
14.914 1 
15.239t 
15.4844 
15.739t 

- 
0.3840 

1.7667 
1.9298 
2.1720 
2.3436 
2.5756 

2.7526 
2.9713 
3.1 590 
3.3804 
3.5636 

3.7am 
3.9672 
4.1831 
4.3701 
4.5842 

4.7724 
4.9851 
5. I743 
5.3858 
5.5759 

5.7864 
5.9773 
6.1869 
6.3784 
6.5173 

6.7794 
6.9177 
7. I 802 
7.3880 
7.5101 

7.7883 
7.9814 
8.1883 

8.518? 

8.7823 
8.9884 
9.18N 
9.319c 
9.5833 

9.789 1 
9.9831 

10.1 89í 
10.384C 
10.519; 

10.714; 
10.9891 
11.184! 
1 1.3891 
I 1.5841 

1 1.739: 
1 1  .Va41 
12.119: 
12.315i 
12.589: 

8 . w a  

- 
0.3200 

1 A720 
1 .MW 
1 .w 
1.9519 
2.1462 

2.2937 
2.4811 
2.6323 
2.1161 
2.9695 

3.1514 
3.3051 
3.4158 
3.6415 
3.8200 

3.9769 
4.1540 
4.31 I I  
4.4879 
4.6464 

4.8218 
4.9M8 
5.1555 
5.3151 
5.4193 

5.6492 
5.8229 
5.9832 
6.1565 
6.3171 

6.49Oû 
6.65 1 O 
6.8235 
6.9847 
7.1570 

7.3186 
7.4904 
7.6523 
7.1238 
7.9859 

8.1572 
8.3195 
8.4906 
8.6531 
1.1241 

8.9866 
9.1574 
9.3201 
9.4908 
9.6536 

9.8241 
9.9870 

10. I574 
10.3204 
10.4907 

- 
0.2400 

1.1026 
1.2046 
1.3557 
1.4631 
I .60W 

1.7186 
1 .I596 
1.9725 
2.1 IO8  
2.2253 

2.3617 
2.4775 
2.6115 
2.7292 
2.8630 

2.9M7 
3.1135 
3.2311 
3.3639 
3.4127 

3.6142 
3.7335 
3.8644 
3.9841 
4.1141 

4.2347 
4.3650 
4.4851 
4.6151 
4.7355 

4.8652 
4.9859 
5.1152 
5.2361 
5.3653 

5.4865 
5.6153 
5.7367 
5.8653 
5.9869 

6.1153 
6.2371 
6.3653 
6.4872 
6.6155 

6.7373 
6.8654 
6.9874 
7.1154 
7.2374 

7.3453 
7.4173 
7.6153 
7.7373 
7.865: 

- 
1.1920 

3.8813 

1 .ou7 
1.1696 
1.2855 

1.3740 
1.4168 
1.5772 
1 A177 
1 7794 

1 .I885 
1.9811 
2.0891 
2.1125 
2.2895 

2.3836 
2.4900 
2.5144 
2.6902 
2.7153 

2.8904 
2.9159 
3.0906 
3.1864 
3.2909 

3.3867 
3.4910 
3.5872 
3.6910 
3.7875 

3.8912 
3.9177 
4.0913 
4.1881 
4.2913 

4.3883 
4.4914 
4.5184 
4.6914 
4.7117 

4.1914 
4.988? 
5.0913 
5.1181 
5.2914 

5.38% 
5.4913 
5.58% 
5.6914 
5.78W 

5.8914 
5.989: 
6.09 I 2  
6.109; 
6.2911 

0.9619 

- 
0.1600 

0.7335 
0.8015 
0.9021 
0.9737 
1 .O703 

1.1439 
1.2379 
1.3132 
1 A053 
1.4817 

1.5726 
I A497 
1.7397 
1.8176 
1.9067 

1 .ve5 1 
2.0738 
2.1525 
2.2406 
2.3198 

2.4074 
2.4169 
2.5742 
2.6540 
2.741 1 

2.8209 
2.9071 
2.9110 
3.0745 
3.1549 

3.2413 
3.3217 
3.4080 
3.4887 
3.5746 

3.6554 
3.7414 
3.8222 
3.9080 
3.9190 

4.0746 
4.1558 
4.2414 
4.3224 
4.4000 

4.4893 
4.5745 
4.6559 
4.7413 
4.8226 

4.9078 
4.9894 
5.0744 
5.1560 
5.241 1 

0.1100 

0.5489 
0.5999 
0.6753 
0.7290 
0.8014 

0.1567 
0.9272 
0.9137 
I .O527 
1.1100 

1.1712 
1.2361 
1.3036 
1.3618 
1.4288 

1.4176 
1.5540 
1.6132 
1 A791 
1.7315 

1 .ô043 
1 . W O  
1.9295 
1 .QI92 
2.0545 

1.1145 
2.1797 
2.2391 
2.3041 
2.3649 

2.4291 
2.4902 
2.5549 
2.6154 
2.6791 

2.7404 
'2.1049 
2.8656 
2.9300 
2.9966 

3.0549 
3.1157 
3.1m0 
3.2409 
3.3050 

3.3651 
3.4299 
3.4910 
3.5550 
3.6161 

3.6799 
3.7410 
3.8049 
3.8661 
3.9299 
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2.5/5 316 

37.5 DEG PRESSURE ANGLE 
TAME IS-MEASWEMNT BETWEEN PWS FOR MAXIMUM ACTUAL SPACE WIDTH. FOR 37.5 DEG PRESSIRE ANGLE 

418 1/10 6/12 8/16 10120 12/24 16/32 20140 24/48 31/64 40/80 48/96 sp(¡iw Pitch 

N 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 
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1.910 
1.678 
1.625 
1.541 
1.525 

1 A80 
1.473 
1 . u 4  
1 A40 
1.421 

1.419 
1 A04 
1 A03 
1.392 
1.391 

1.382 
1.381 
1.374 
1.374 
1.360 

1.368 
I .363 
1.362 
1.358 
1.358 

1.354 
1.354 
1.351 
1.351 
1.348 

1.348 
1.345 
1.345 
1.343 
1.343 

1.341 
1.341 
1.339 
1.339 
1.337 

1.337 
1.336 
1.336 
1.335 
1.335 

1.333 
1.333 
1.332 
1.332 
1.331 

1.331 
1.330 
1.330 
1.329 
1.329 - 

0.691 1 

1.4069 
1.7537 
2.2221 
2.57M 
3.0293 

3.3095 
3.8333 
4.19U 
4.6359 
s.mn 
5.4378 
5.8101 
6.2393 
6.6148 
7.0404 

7.4181 
7.841 2 
0.2m 
8.6410 
9.0233 

9.4427 
9.8252 

10.2433 
10.6269 
1 1 .o437 

11.1285 
1 1 .U42 
12.2299 
12.6447 
13.0310 

13.4451 
13.8321 
14.2453 
14.6331 
15.0456 

15.4340 
15.8460 
16.2348 
16.6463 
17.0355 

17.4464 
17.8363 
18.2467 
18.6370 
19.0470 

19.4375 
19.1172 
20.2381 
10.6473 
21.0386 

2 1 A476 
21.8302 
22.2478 
22.6396 
23.0480 - 

- 
0.576( 

1.1731 
1 A62 I 
1 .a527 
2.1474 
2.5251 

2.8252 
3.1951 
3.4997 
3.8661q 
4 . m a  

4.843a 

5.sna 

4.5321 

5.1001 

5.8677 

6.1824 
6.5351 
6.8516 
7.2024 
7.5201 

7.8697 
8.1 884 
8.5369 
8.8563 
9.1039 

9.5245 
9.8710 
O. 1924 
0.53M 
0.85W 

1.2050 
1.5276 
1 .e719 
2.1951 
2.5389 

2.8626 
3.2058 
3.5298 
3.8728 
4.1972 

4.5396 
4.8645 
5.2065 
5.5317 
5.8734 

6.1988 
6.5103 
6.8660 
7.1071 
7.5332 

7.8739 

8.5408 
8.8673 
9.2077 

8.2003 

- 

O.uo8 
1 .ow3 
1.1901 
1.6110 
I .w45 

2.1 196 
2.3969 
2.6254 
?.a986 
3.1295 

3.3997 
3.6328 
3.9006 
4.1353 
4.40 13 

4.6374 
4.9019 
5.1391 
5.4023 
5.6406 

5.9028 
6.1418 
6.4032 
6.6429 
6.9035 

7.1438 
7.4038 
7.6447 
7.9040 
8.1454 

8.4043 
8.6462 
8.9044 
9. I 469 
9.4047 

9.6474 
9.9048 
0.1479 
0.405 1 
0.6484 

0.9052 
1.1489 
1.4054 
1.6492 
1.9056 

2.14W 
2.4057 
1.6499 
2.9059 
5.1504 

1.4059 
3.6506 
3.9061 
4.1610 
1.4062 - 

0.3456 - 

0.7056 
0.8787 
1.1129 
1.2896 
1.5164 

1 A964 
1.9183 
2.101 1 
2.3197 
2.5044 

2.7205 
2.9071 
3.1213 
3.5090 
3.5218 

3.7101 
3.9223 
4.1121 
4.3227 
4.5133 

4.7231 
4.9143 
5.1234 
5.3 152 
5.5236 

5.7159 
5.9239 
6.1167 
6.3241 
6.5172 

6.7243 
6.9179 
7.1245 
7.3184 
7.5247 

7.7188 
7.9248 
8.1193 
8.3250 
8.5196 

8.7251 

9.1253 
9.3204 
9.5255 

9.7207 
9.9255 
0.1210 
0.3257 
0.5213 

0.7258 
0.9215 
1.1260 
1.3218 
1.5260 

8.9101 

- 

- 
0.28u) 

0.5880 
0.7322 
0.9275 
1 .O748 
1.2637 

1.4137 
1.5986 
1.7510 
1.933 1 
2.087 1 

2.2671 
2.4226 
2.6012 
2.7576 
2.9349 

3.0924 
3.2687 
3.4268 
3.6023 
3.761 2 

3.9360 
4.0953 
4.2695 
4.4295 
4.6032 

1.7634 
4.9366 
5.0974 
5.2702 
5.4312 

5.6037 
1.7651 
5.9372 
b.0988 
b.2706 

b.4326 
b.6042 
6.7662 
b.9376 
7 .o999 

7.271 1 
r.4335 
r.6045 
7.7672 
r.9380 

B.1007 
B.27 I 4 
1.4344 
U049 
B.7679 

1.93U 
P.1016 
P.2718 
P.4350 
?.6052 - 

- 
0.21M - 

0.44 I a 
0.uw 
0.6963 
0.WM 
0.9184 

1.0610 
1.1996 
1.3139 
1.4305 
1 .w 
1 .rol0 
l J 1 7 7  
1.9516 
2.0689 
2.2019 

2.3200 
2.4523 
2.5709 
2.7025 
2.8217 

2.9528 
3.0723 
3.1029 
3.3229 
3.4532 

3.5733 
3.7033 
3.8239 
3.9535 
4.0742 

4.2036 
4.3246 
4.4538 
4.5749 
4.7038 

4.8253 
4.9540 
5.0755 
5.1041 
5.3258 

5.4542 
5.5760 
5.7043 
5.8263 
5.9545 

6.û765 
6.1045 
6.3268 
6.4547 
6.5769 

6.7047 
b.8272 
6.9549 
7.0773 
7.2049 - 

- 
O. 1728 

0.3541 
0.4405 
0.5576 
0.6459 
0.7593 

0.8493 
0.9602 
1.0516 
1.1608 
1.2533 

1.3614 
1 A546 
1.5617 
1.6556 
1.762 1 

1 .o565 
1.9623 
2.0571 
2.1624 
2.2578 

2.3627 
2.4583 
2.5628 
2.6587 
2.7630 

2.8592 
2.9631 
3.0595 
3.1632 
3.2598 

3.3634 
3.4601 
3.5634 
3.6604 
3.7635 

3.8607 
3.9637 
4 . m  
4.1637 
4.2610 

4.3639 
4.4613 
4.5639 
4.6614 
4.7639 

4.8617 
4.9641 
5.0618 
5.1641 
5.2619 

5.3642 
5.4612 
5.5643 
5.6622 
5.7643 - 

- 
0.1440 - 

0.2956 
0.3675 
0.465 I 
0.5386 
0.6332 

0.7082 
0.8006 
0.8767 
0.9678 
1 .o449 

1.1349 
1.2126 
1.3018 
1.3801 
1 A688 

1.5475 
I A357 
1.7147 
1.8025 
1 A820 

1.9694 
2.0490 
2.1361 
2.2160 
2.3030 

1.383 1 
2.4697 
2.5500 
2.6365 
2.7169 

2.8033 
2.8839 
2.9700 
3.0508 
3.1367 

3.2178 
3.3036 
3.3846 
1.4703 
3.5514 

3.6371 
S.7 I 83 
3.8038 
5.8851 
3.9705 

b.0520 
b.1373 
6.2107 
1.3040 
4.3855 

1.4707 
1.5524 
1.6375 
1.7191 
4.8042 - 

0.2224 
0.2763 
0.3494 
0.4046 
0.4754 

0.5317 
0.6010 
0.6581 
0.7264 
0.784 1 

0.85 16 
0.9099 
0.9768 
1 .O356 
1.1021 

1.1611 
1.2272 
1 .?U5 
1.3523 
1.4119 

1.4775 
1.5373 
1.6026 
1 .6625 
I .7277 

1.7877 
1 A527 
1.9129 
1.9779 
2.0382 

2.1029 
2.1634 
2.2280 
2.2885 
2.3530 

2.4138 
2.4781 
2.5319 
2.6032 
2.6640 

2.7282 
2.7891 
2.8533 
2.9143 
2.9784 

3.0394 
3.1034 
3.1644 
3.2284 
3.2895 

3.3535 
3.4147 
3.4786 
3.5398 
B.6036 - 

- 
0.0164 - 

O. 1 783 
0.2216 
0.2801 
0.3241 
0 . 3 M  

0.4259 
0.48 14 
0.5279 
0.5816 
0.6278 

0.6818 
0.7284 

O J H û  
0.8822 

0.9294 

1 .o297 
1 .o124 
1.1300 

1.1826 
I .2304 
I .2826 
1.3306 
i 38.27 

1 A307 
I A827 
1.5309 
1.5129 
1.6312 

1 . a 2 9  
1.7313 
1.7829 
1.8314 
1.8830 

1.9316 
1.9831 
2.0317 
2.0131 
2.1318 

2.1831 
2.2319 
2.2833 
2.3321 
2.3833 

2.4321 
2.4833 
2.5522 
2.5833 
2.6322 

2.6835 
2.7324 
2.7835 
2.8325 
2.8835 

0.7810 

0.9123 

- 

- 
0.0710 - 

0.1490 
0.1850 
0.2337 
0.2705 
0.3177 

0.3551 
0.4013 
0.4394 
0.4030 
0.5235 

0.5685 
0.6073 
0.6520 
0.691 1 
0.7354 

0.7747 
0.8189 
0.8585 
0.9023 
0.9420 

0.9857 
I .o255 
I .O691 
1.1092 
1.1526 

1.1926 
1.2359 
1.2761 
1.3193 
1.3595 

1.4027 
1.4431 
1 A862 
1.5265 
1.5695 

1.6099 
1.6529 
1 A934 
1.7363 
1.7769 

1.8197 
1 .&o3 
1.9030 
1 .9437 
1.9864 

2.0272 
2.0699 
2.1106 
2.1532 
2.1939 

2.2365 
2.2773 
2.3199 
2.3608 
2.4034 - 

0.0540 

0.1124 
o. 1394 
O. 1760 
0.2035 
0.2389 

0.2670 
0.3016 
0.2301 
0.3644 
0.3933 

0.4270 
0.4561 
0.4896 
0.5189 
0.5522 

0.5817 
0.6149 
0.6445 
0.6774 
0.7072 

0.7399 
0.7698 
0.8025 
0.8326 
0.6651 

0.8952 
0.9276 
0.9577 
0.9902 
1 .o203 

1 .O527 
1 .O830 
1.1153 
1.1456 
1.1778 

1 .?O82 
1.2403 
1.2707 
1.3030 
1.3334 

1.3655 
1.3959 
1.4280 
1.4585 
1 A905 

1.5212 
1.5532 
1.5837 
1.6157 
1 A462 

1.6782 
1.7087 
I .7407 
1.7714 
1 .Eo33 - 

- 
0.0432 
- 

0.0906 
0.1121 
0.1414 
O. 1634 
0.1917 

0.2141 
0.2418 
0.2646 
0.292 1 
0.3152 

0.3422 
0.3655 
0.3922 
0.4157 
0.4423 

0.4659 
0.4925 
0.5 162 
0.5425 
0.5663 

0.5925 
0.6164 
0.6425 
0.6666 
0.6927 

0.7167 
0.7427 
0.7668 
0.7927 
0.8169 

0.8427 
0.6670 
0.8929 
0.9171 
0.9429 

0.9671 
0.9919 
1.0172 
1 .O430 
1 .o674 

1.0930 
1.1174 
1.1430 
1 ..I 674 
1.1930 

1.2176 
1.2432 
1.2676 
1.2932 
1.3176 

1.3432 
I .36?7 
1.3932 
1.4178 
1.4433 - 

0.0360 

0.0759 

0.1182 
o. 1365 
0.1601 

0.0938 

o. i 78a 

0 . 2 ~ a  

0.2019 
0.2209 

0.2630 

0.2855 
0.3049 
0.3272 
0.3468 
0.3689 

0.3886 
0.4108 
0.4305 
0.4525 
0.4723 

0.4941 
0.5141 
0.5356 
0.5559 
0.5776 

0.5977 
0.6193 
0.6394 
0.6610 
0.681 1 

0.7027 
0.7230 
0.7445 
0.7647 
0.7862 

0.8064 
0.8278 
0.8481 
0.8696 
0.8099 

0.9113 
0.9316 
0.9530 
0.9733 
0.9946 

1.0151 
1 .o365 

1 .O78 1 
1 .o985 

1.1198 
1.1402 
1.1615 
1.1820 
1.2033 

i . o m  
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2.515 116 

37.5 DEG PRESS 

AND TOEüANCE CLASS 5, H1 
TAME 86-MEASSEMENT BETWEEN PINS FOR MAXIMUM C 

418 5/10 6/12 8/16 10/20 12124 16131 20140 24/40 32/64 40180 48/94 Splim Pitch 

N 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
m 
21 
22 
2 1  
24 
25 

26 
27 
28 
29 
SO 

34 
15 

36 
17 
18 
39 
40 

41 
4 1  
4 1  
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

1.910 
1.678 
1 A25 
1.541 
1.525 

1 .400 
1 A75 
1,444 
1.440 
1.421 

1.419 
1 A04 
1 A01 
1 .392 
1.391 

1.182 
1.381 
1.374 
1 374 
1.368 

1.34. 
1.163 
1.362 
1.358 
1.358 

1.354 
1.154 
1.351 
1.151 
1.348 

1.340 
1.345 
1.145 
1.343 
1.141 

1.341 
1.141 
1.319 
1.139 
1.137 

1.337 
1.336 
1.336 
1.315 
1.335 

1.111 
1.111 
1.312 
1.112 
1.111 

1.33 1 
1.330 
1.310 
1.329 
1.329 - 

JRE ANGLE 113 
:NA1 SPACE WIDTH, FOR 37.5 DKi P R E S M E  ANGLE 
M A 1  INVOLUTE SPLINES 

- 
0.6912 

1.4089 
1.7555 
2.2241 
l.57ï7 
3.0310 

3.5913 
3.0349 
4 . m 5  
4.6376 
5.0073 

5.4395 
5.8125 
6.141 1 
6.6166 
7.0422 

7.41 99 
7.0431 
8.2227 
8.6440 
9.0250 

9,4446 
9.8271 

10.2451 
10.6188 
11.0451 

1 1 A304 
1 1 A463 
12.1317 
12.6467 
13.0311 

13.4471 
13.8541 
14.2474 
14.6551 
15.0471 

15.4161 
15.8481 
l6.237t 
16.6484 
17.0374 

17.4481 
I 7 . U U  
18.24W 
18.619: 
19.0491 

19.43W 
19.8494 
10.240: 
20.64W 
21 .O4 li 

2 1 4 5 0  
21.841t 
22.250: 
22.642 
23.050: - 

0.5760 

1.1751 
1 A640 
1.8544 
2.1491 
2.5268 

2.8270 
5.1967 
3.5014 
3.0656 
4.1717 

4.5319 
4.8447 
5.2019 
5.5148 
5.0695 

6.1 841 
6.5170 
6.8531 
7.2044 
7.5219 

7.8716 
8.1903 
0.5188 
8.8584 
9.2059 

9.5264 
9.8710 

10.1942 
10.5400 
10.0621 

11.2071 
1 1.5297 
11.8741 
12.1972 
12.5410 

12.0647 
11.2000 
13.5321 
13.8749 
14.1995 

14.5419 
14.0647 
15.2088 
15.5140 
15.8758 

16.2011 
16.5427 
16.0604 
17.2096 
17.5356 

17.876J 
18.2027 
18.5433 
18.069d 
19.2 1 O1 - 

- 
0.4120 

0.0025 
1 .o989 
1.3918 
1.6126 
1 .a960 

2.1210 
2.3985 
2.6268 
2.9OOo 
1.1311 

3.4012 
3.6342 
3.9022 
4.1368 
4.4029 

4.6390 
4.90u 
5.1407 
5.4040 
5.6423 

5.9044 
6.1434 
6.4048 
6.6446 
6.9051 

7.1456 
7.4054 
7.6465 

8.  I471 

8.4060 
8.6479 
8.9062 
9.1404 
9.4064 

9.6491 
9.9067 

10.1 497 
10.406q 
10.6501 

10.907C 
11.1501 
1 1.407j 
11.6514 
1 1.907! 

12.151! 
12.4077 
12.6514 
12.90n 
13.152: 

11.407í 
13.652; 
13.908' 
14.153( 
14.408: 

7.9057 

- 

- 
3.5456 

D.7073 
D.8003 
1.1146 
1.2912 
1.5179 

1 A979 
1.91 99 
2.1026 
2.521 1 
2.5060 

2.7221 
2.9085 
3.1228 
3.3106 
3.5235 

3.7123 
3.9239 
4.1137 
4.3241 
4.5150 

4.7247 
4.9159 
5.1251 
5.3169 
5.5253 

5.7177 
5.9256 
6.1184 
6.1258 
6.5190 

6.7261 
6.9196 
7.1 262 
7.1202 
7.5264 

7.7207 
7.9267 
8.1211 
8.1269 
8.5215 

8.7270 
8.9219 
9.1272 
9.1221 
9.5273 

9.7226 
9.9275 

lQ.3277 
10.5233 

10.727a 
10.9256 
11.1279 
Il 3231 
11.5281 

10.123a 

- 

- 
1.2800 
- 

1.5895 
1.7336 
1.9289 
I .O76 1 
1.2650 

1.4151 
I .5999 
I .7523 
I .9344 
9.0183 

2.2606 
2.4239 
1.6024 
2.759û 
2.9361 

3.0937 
1.2701 
3.4281 
5.6017 
3.7626 

3.9374 
4.0961 
4.271t 
4.4301 
4.6011 

4.764 
4.9381 
5.0984 
5.2711 
5.4521 

5.605: 
5.766! 
5.938; 
6.1001 
6.272: 

6.414i 
6.6051 
6.767i 
6.919: 
7.101. 

7.272: 
7.435 
7.606 
7.76, 
7.959, 

8.102 
0.273 
8.436 
8.606 
8.769 

8.940 
9.103 
9.273 
9.436 
9.607 - 

- 
1.2160 

3.4431 
3.551 2 
5.6977 
3.0000 
D.9498 

1 .O623 
1 .zoo9 
1.3152 
1.4518 
1.5672 

1.7024 
1.81 89 
1.9528 
2.0703 
2.2033 

2.3213 
2.4516 
2.5722 
2.7018 
2.8230 

2.9541 
1.0736 

1.1243 
1.4546 

3.5741 
3.7017 
3.8253 
3.95M 
4.0757 

1.1044 

4.1051 
4.1261 
4.4551 
4.5763 
4.7054 

4.8261 
4.9554 
5.0771 
5.2051 
5.1274 

5.4554 
5.5774 
5 . 7 w  
5.8274 
5.956: 

6.078: 
6.206: 
6.328! 
6.456r 
6.57U 

6.704 
6.828í 
6.9% 
7.079 
7.206; - 

- 
0.1728 

0.1554 
0.4418 
0.5589 
0.6471 
0.7605 

0.8505 
0.9614 
1 .O529 
1.1621 
1.2545 

1.1625 
1.4558 
1 . w o  
1 A5661 
1.7632 

1 .e577 
1.9635 
2.0504 
2.1637 
2.2591 

2.3639 
2.4595 
2.5642 
2.6601 
2.7643 

2.0604 
2.9645 
1.0600 
1.1645 
3.261 1 

3.3647 
3.4615 
3.5648 
3.6618 
3.7650 
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N 

6 
7 
8 
9 

10 

11 
12 
13 
14 
I 5  

16 
17 
I8 
I 9  
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
10 

31 
32 
33 
34 
15 

36 
17 
18 
39 
40 

41  
42 
4 1  
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

, 

1.910 
I .678 
1.625 
1.541 
1.525 

1 A80 
1 A73 
1.444 
1.440 
1.421 

1.419 
I A04 
1 A03 
1.192 
1.191 

1.382 
1.381 
1.174 
1.174 
1.168 

1.168 
1.363 
1.162 
1 3 5 8  
1.358 

1.354 
1.154 
1.151 
1.151 
1 3 4 8  

1.348 
1.145 
1.345 
1.143 
1.143 

1.141 
1.141 
1.139 
1.339 
1.117 

1.137 
1.316 
1.136 
1.335 
1.135 

1.113 
1.333 
1.312 
1.312 
1.131 

1.331 
1.310 
1.310 
1.329 
1.329 - 

0.6912 

1.4159 
1.7617 
2.2102 
2.5837 
1.0370 

1.1971 
1.6409 
4.2064 
4.6436 
5.0132 

5.4456 
5.8185 
6.2471 
6.6227 
7.0483 

7.4261 
7.8494 
8.2290 
8.6501 
9.0316 

9.4512 
9.8337 

10.2519 
10.6356 
11.0526 

11 A373 
11.8531 
12.2388 
12.6537 
13.0401 

13.4542 
13.84 14 
14.2547 
14.6425 
15.0551 

15.4435 
15.8557 
16.2447 
16.6562 
17.04% 

17.4566 
17.8464 
18.1570 
18.6472 
19.0574 

19.4480 
19.8577 
20.2487 
20.6581 
2 1.0494 

21.4585 
21.8501 
22.2588 
22.6509 
23.0591 - 

0.5760 
- 

1.1821 
1 A701 
1 .wo5 
2.1550 
2.5328 

2.1329 
1.2027 
1.5071 
3.8716 
4.1796 

4.5399 
4.8507 
5.2079 
5.5209 
5.8756 

6.1905 
6.5432 
6.8596 
7.2107 
7.5285 

7.8782 
8. I 969 
8.5455 
8.8652 
9.2 127 

9.5333 
9.8799 
10.2013 
10.5471 
10.8691 

11.2142 
11.5368 
ll.88l3 
12.1045 
12.5484 

12.8721 
13.2156 
13.5397 
13.8827 
14.2071 

14.5497 
14,8746 
15.2168 
15.5420 
I5.8818 

16.2093 
16.5508 
16.8767 
17.2178 
17.5440 

17.6848 
18.2112 

18.8786 
19.2 190 

I 8.551 9 

- 

0.4320 
- 

0.8888 
1.1044 
1.3972 
1.6179 
1.9013 

2.1262 
2.4036 
2.6310 
2.9051 
1. I362 

1.4064 
1.6395 
3.9075 
4.1421 
4.4082 

4.64A3 
4.9089 
5.1461 
5.4094 
5.6477 

5.9100 
6.1491 
6.4104 
6.6503 
6.9109 

7.1514 
7.4112 
7.6523 
7.91 17 
8.1512 

8.4 120 
8.6540 
8.91 24 
9.1 548 
9.4 126 

9.6554 
9.9130 
0.1561 
0,4112 
0.6566 

0.9136 
1.1573 
1.4138 
I A577 
1.9141 

2.1583 
2.4144 
2.6587 
2.9146 
3.1593 

3.4150 
1.6596 
3.9151 
4.1601 
4.4155 - 

0.3456 
- 

0.7135 
0.8857 
1.1m 
I .2965 
1.5232 

I .7030 
1.9250 
2.1077 
2.3264 
2.51 11 

2.7273 
2.9138 
3.1282 
3.3158 
1.5287 

1.7177 
3.9294 
4.1191 
4.3298 
4.5204 

4.7303 
4.9216 
5.1306 
5.3225 
5.531 1 

5.7235 
5.9314 
6.1242 
6.3318 
6.5250 

6.7320 
6.9256 
7.1324 
7.3261 
7.5326 

7.7269 
7.9330 
8.1275 
8.3332 
8.5279 

8.7315 
8.9285 
9.1337 
9.3289 
9.5140 

9.7294 
9.9343 

10.1297 
10.3345 
10.5102 

10.7148 
10.9306 
11.1150 
I1.3310 
I l  .5151 - 

0.2880 
- 

0.5946 
0.7383 
0.9355 
1 .o805 
1.2694 

1.4194 
1 .a43 
1.7566 
1.9588 
2.0929 

2.2729 
2.4284 
2.6070 
2.7634 
2.9409 

3.0913 
3.2746 
3.4329 
3.6085 
3.7674 

1.9421 
4.1016 
4.2759 
4.4157 
4.6095 

4.7699 
4.9431 
5.1039 
5.2768 
5.4379 

5.6104 
5.7718 
5.9441 
6.1056 
6.2776 

6.4395 
6.61 12 
6.7731 
6.9448 
7.1071 

7.2783 
7.4406 
7.6120 
7.7745 
7.9455 

8.1081 
8.2790 
8.4420 
8.6126 
8.7758 

8.9461 
9.1094 
9.2798 
9.4430 
9.6131 - 

0.2160 
- 

0.4483 
0.5559 
0.7023 
0.8 1 24 
0.9542 

1 .o667 
I .2053 
1.3195 
1 A562 
1.571 8 

1.7468 
1 .ô234 
1.9574 
2.0747 
2.2078 

2.3259 
2.4582 
2.5769 
2.7086 
2.8278 

2.9589 
1.0785 
3.2093 
3.3291 
3.4595 

3.5798 
3.7097 
3.8303 
3.9601 
4.0109 

4.2103 
4.1113 
4.4606 
4.5817 
4.7108 

4.8122 
4.9610 
5.0826 
5.21 I3 
5.3331 

5.4615 
5.5834 
5.71 18 
5.8137 
5.9619 

6.084 1 
6.2121 
6.3143 
6.4624 
6.5847 

6.7125 
6.8150 
6.9628 
7.0852 
7.2130 - 

0.1728 

0.1602 
0.4462 
0.5631 
0.6513 
0.7646 

0.8546 
0.9655 
1 .O569 
1.1663 
1.2586 

1.3667 
1 A599 
1.5671 
1.6610 
1.7675 

1.8619 
I .9678 
2.0626 
2.1680 
2.2634 

2.3683 
2.4640 
2.5685 
2.6645 
2.7687 

2.8650 
2.9689 
3.0654 
3.1691 
3.2658 

3.3693 
3.4662 
3.5696 
3.6665 
3.7698 

3.8668 
3.9700 
4 .O67 1 
4.1701 
4.2674 

4.3701 
4.4677 
4.5704 
4.6680 
4.7706 

4.8681 
4.9708 
5.0686 
5.1709 
5.2688 

5.371 I 
5.4691 
5.371 2 
5.6693 
5.7714 - 

- 
0.1 440 
- 

0.3017 
0.3732 
0.4746 
0.5441 
0.6384 

0.7 114 
0.8058 
0.8810 
0.9732 
I.0501 

1.1403 
1.2179 
1.3073 
1.3854 
1 A742 

1.5529 
1.6412 
1.7202 
1.8081 
1 .ô876 

1.9749 
2.0547 
2.1418 
2.2218 
2.1087 

2.1889 
2.4755 
2.5560 
2.6424 
2.7230 

2.8092 
2.8900 
2.9762 
1.0569 
1.1430 

1.2239 
1.1099 
1.1908 
1.4767 
1.5578 

1.6435 
1.7247 
1.8103 
3.8916 
1.9771 

4.0586 
4.1440 
4.2255 
4.1108 
4.3924 

4.4776 
4.5593 
4.6444 
4.7261 
4.81 12 - 

0.1080 

0.2280 
0.2815 
0.3546 
0.4095 
0.4804 

0.5365 
0.6060 
0.6629 
0.7312 
0.7890 

0.8566 
0.9147 
0.9818 
1 .O405 
1.1071 

1.1661 
1.2322 
1.2916 
1.3574 
1.4170 

1 A826 
1.5423 
1 . 6 0 n  
1.6677 
1.7328 

1.7930 
1 .I580 
1.9183 
1 .98l 1 
2.0435 

2 . 1 o u  
2.1687 
2.2311 
2.2940 
2.3585 

2.4193 
2.4816 
2.5444 
2.6088 
2.6696 

2.7318 
2.7948 
2.8589 
2.9200 
2.984 1 

3.0451 
3.1092 
3.1701 
3.2344 
3.2955 

3.3594 
3.4207 
3.4845 
3.5457 
3.6097 - 

0.0864 - 

0.1841 
0.2268 
0.2852 
0.3291 
0.3858 

0.4307 
0.4863 
0.5318 
0.5864 
0.6327 

0.6867 
0.7331 
0.7870 
0.8338 
0.8872 

0.9341 
0.9872 
1 .O348 
I .O874 
1.1352 

1.1876 
1.2354 
1.2878 
1.3357 
1.3878 

1 A360 
I . 4 u o  
1.5363 
I.5881 
1.6364 

1.6883 
1.7366 
1.7883 
1 A169 
1 .E884 

1 .O171 
1 .Pu6 
2.0172 
2.0887 
2.1174 

2.1887 
2.2376 
2.2889 
2.3378 
2.3890 

2.4378 
2.4892 
2.5380 
2.5891 
2.6382 

2.6891 
2.73U 
2.7894 
2.8384 
2.8896 

0.0710 
- 

0.1541 
0.1897 
0.2384 
0.2749 
0.3222 

0.3596 
0.4059 
0.4439 
0.4894 
0.5110 

0.5730 
0.6118 
0.4565 
0.6956 
0.7401 

O.TI94 
0.8234 
0.8631 
0.9069 
0.9468 

0.9905 
1 .ow3 
I .O739 
1.1139 
1.1571 

1.1975 
I.2408 
I .2811 
1.3243 
1 . w 5  

I A078 
1 A48 1 
1.4911 
1.5316 
1.5746 

1.6151 
1.6581 
1 A985 
1.7415 
1.7821 

1.8249 
I .8656 
I .pow 
1.9491 
1.9918 

2.0325 
2.0751 
2.1160 
2.1588 
2.1995 

2.2421 
2.2830 
2.3256 
2.3664 
2.4090 

0.0540 

0.1175 
O. 1 440 
O.Il05 
0.1079 
0.2434 

0.2714 
0.3062 
0.3346 
0.3688 
0.3977 

0.4315 
0.4605 
0.4941 
0.5234 
0.5568 

0.5863 
0.6193 
0.6491 
0.6110 
0.71 19 

0.7447 
0.7745 
0.8071 
0.8373 
0.8698 

0.9000 
0.9325 
0.9627 
0.WSI 
1 .O253 

1.0577 
1 .OIM 
l. l103 
1.1507 
1.1829 

1.2113 
1.2455 
1.2759 
1 3012 
1.3386 

1.1707 
1.4012 
1.4113 
1 A639 
1.4959 

1.5264 
1.5586 
1.5891 
1.6212 
1.6518 

1 . a 1 7  
1.7144 
1.7464 
1 .mo 
1 .m 

0.0432 

0.w55 
0.1167 
0.1459 
0.1677 
0.1962 

0.2185 
0.2464 
0.2691 
0.2964 
0.3196 

0.1466 
0.3698 
0.3968 
0.4202 
0.4469 

0.4705 
0.4969 
0.5208 
0.5471 
0.5710 

0.5972 
0.621 I 
0.6474 
0.6713 
0.6974 

0.7215 
0.7475 
0.7717 
0.7977 
0.82 18 

0.8478 
0.8720 
0.8978 
0.9221 
0.9479 

0.9723 
0.9981 
1 .O224 
1 .O482 
1 .O725 

1.0982 
1.1227 
1.1481 
1.1728 
1.1985 

1.2229 
1 .2486 
1.2730 
1.2987 
1.3232 

1 . U 8 7  
1.1733 
1.1989 
1 A234 
1 .4490 

0.0360 

0.0107 
0.wu 
0.l227 
0.1408 
O. I645 

0.I831 
0.2064 
0.2253 
0.2481 
0.2674 

0.2899 
0.3093 
0.3317 
0.3511 
0.3736 

0.3912 
0.4152 
0.4151 
0.4570 
0.4770 

0.4988 
0.5187 
0.5407 
0.5606 
0.5823 

0.6025 
0.6241 
0.6441 
0.6659 
0.6860 

0.7077 
0.7279 
0.7494 
0.7697 
0.7912 

0.81 15 
0.8330 
0.8532 
0.8748 
0.8951 

0.9165 
0.9369 
0.9583 
0.9787 
1 .mi 

1 .o204 
1.0419 
1 .o622 
1 .o837 
1.1040 

1.1251 
1.1458 
1.1671 
1.1875 
1.2089 
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2.515 Splim Pitch 316 418 5/10 6/11 3/16 lOl20 12/24 16/32 20140 14/48 31/64 40180 48B6 

N 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
12 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

0.640C - 

3.0046 
3.2744 

3.9639 
3.6790 

4.3510 

4.6453 
5.0216 
5.3222 
5.6913 
5.9963 

6.3603 
6.6687 
7.0288 
7.3401 
7.6970 

8.0 1 04 
8.3651 
8.6801 
9.0328 
9.3493 

9.7004 
10.01 83 
10.3678 
10.6868 
I l  .O353 

11.3551 
I 1.7025 
12.0232 
12.3697 
12.6912 

13.0568 
13.3589 
13.7040 
14.0264 
14.3710 

14.6941 
15.0379 
15.3617 
5.7049 
6.0290 

6.3719 
6.6963 
7.0388 
7.3635 
7.7056 

8.0308 
8.3724 
8.6980 
9.0394 
9.3650 

19.706 1 
20.032 1 
20.3729 
20.6992 
21 .O397 
A 

STD*SAE B92=L-€NGL L71b 77i.13725 058i.18LS 731 H 

0.480( 
- 

2.253( 
1.4554 
2.7184 
2.9724 
3.2621 

3.4834 
3.7651 
3.991: 
4.26W 
4.496q 

4.769q 
5.001 1 

5.5046 
5.7724 

6.0074 
6.2734 
6.5097 
6.7743 
7.01 16 

7.2749 
7.5133 
7.7754 
8.0147 

5.271 a 

8.2760 

8.5160 
8.7764 
9.0170 
9.2769 
9.5180 

9.7772 
0.0188 
0.2776 
0.5195 
0.7778 

1.0202 
I .2781 
1.5208 
I .7783 
2.0214 

2.2785 
2.5218 
2.7787 
3.0223 
3.2789 

3.5227 
3.7790 

14.0231 
14.2790 
14.5234 

14.7792 
15.0238 
15.2793 
15.5240 
15.7794 - 

37.5 D 
TAME 89-MEASUIKMENT OVER PINS FOR MIM 

AND TOLERANCE C 

1 .o69 
1.061 
1.104 
1.101 
1.130 

1.129 
1.150 
1.149 
1.165 
1.166 

1.178 
1.178 
1.189 
1.189 
1.198 

1.198 
1.205 
1.206 
1.212 
1.212 

1.217 
1.218 
I .223 
1.223 
1.227 

1 .228 
1.231 
1.232 
1.235 
1.235 

1.238 
1.238 
1.241 

'1.241 
1.244 

1.244 
1.246 
1.246 
1.248 
1.249 

1.251 
1.251 
1.253 
1.253 
1.254 

1.255 
1.256 
1.256 
1.258 
1.258 

1.259 
1.259 
1.260 
1.261 
I .262 - 

IG PRESSURE ANGLE 
A U M  ACTUAL TOOTH TCIKKNESS, FOR 37.5 MG PRESSURE ANGLE 
.ASS 4, EXTERNAL I N V W  SPLINES 

0.768i 
- 

3.606; 
3.92W 
4,415! 
4.757: 
5.2215 

5.575t 
6.026( 
6.387: 
6.830: 
7.19A 

7.633 1 
8.003; 
8.4354 
8.8081 
9.237; 

9.6 I31 
10.0384 
10.417( 
I0.840: 
11.2201 

11.6413 
I2.0224 
12.4423 
11.8251 
13.2431 

l3.627ü 

11.4287 
14.8446 
5.2304 

5.6451 
6.0317 
6.4457 
6.8329 
7.2462 

7.6339 
8.0466 
8.4350 
8.8469 
9.2359 

9.6473 
0.0366 
0.4474 
0.8373 
1.2478 

1.638 I 
2.0180 
2.4387 
2.8484 
3.2392 

3.6485 
4.0397 
4.4487 
4.8403 
5.2488 

14.044a 

- 

0.3840 
- 

1.8019 
1.9639 
2.2066 
2.3776 
2.4098 

2.7843 
3.0121 
3.1924 
3.4139 
3.5969 

3.8153 
4.0063 
4.2164 
4.4031 
4.6174 

4.8053 
5.0181 
5.2072 

5,6084 

5.8193 
6.0100 
6.2197 
6.41 11 
6.6201 

6.8121 
7.0204 
7.21 29 
7.4208 
7.6 137 

7.8210 
8.0143 
8.2213 
1.4 148 
1.621 5 

1.8154 
D.0217 
9.2158 
P.4218 
P.6163 

P.8220 
3.0166 
1.2221 
3.4170 
3.6223 

j.8173 
I .O223 
1.2176 
I A224 
1.6178 

I A225 
1.0181 
1.2225 
1.4 1 U 
1.6226 

5.4 im 

0.320(: 
- 

1.5016 
1.6366 
1 3389 
1.9811 
2.1741 

2.3219 
2.5101 
2.6603 
2.8441 
2.9974 

3.1794 
3.3335 
3.5 136 
3.6691 
3.8477 

4.0043 
4.1816 
4.3392 
4.5154 
4.6738 

4.8493 
5.0082 
5.1831 
5.3424 
5.5167 

5.6766 
5.8503 
6.0106 
6.1839 
6.3446 

6.5175 
6.6784 
6.8509 
7.01 23 
7.1845 

7.3460 
7.5179 
7.6798 
7.85 14 
8.0134 

8.1 848 
8.3471 
1.5183 
8.6W4 
8.8517 

9.0143 
9.1851 
9.3478 
9.5185 
9.6814 

P.8519 
D.0149 
3.1853 
D.3484 
3.5187 - 

- 
0.240( 
- 

1.1254 
1.2261 
1.373: 
1.4852 
1.6304 

1.7401 
1.8815 
1.994: 
2.1325 
2.2473 

2.3831 
2.4994 
2.6344 
2.751 1 
2 . 8 ~  

3.0024 
3.1354 
3.2534 
3.385í 
3.5043 

3.6361 
3.7553 
3.8844 
4.0059 
4.1366 

4.2566 
4.3a69 
4.5070 
4.6370 
4.7575 

4.8872 
5.0070 
5.1372 
5.2583 
5.3874 

5.5085 
5.6374 
5.7580 
5.6676 
6.0090 

6.1376 
6.2593 
6.3877 
6.5094 
6.6377 

6.7596 
6.8878 
7.0097 
7. I378 
7.2599 

7.3878 
7.5 100  
7.6378 
7.7602 
7.8879 - 

o. I 92a 

0.9002 
0.981 2 
1.1025 
1.1880 
I .ao40 

1.3923 
1.5052 
1.5954 
1 . I061 
1.7975 

1.9067 
1.9993 
2.1073 
2.2007 
2.3077 

2.40 17 
2.5081 
2.6026 
2.7084 
2.8033 

2.9084 
3.0040 
3.1089 
3.2045 
3.3091 

3.4049 
3.5092 
3.6054 
3.7094 
3.6058 

3.9094 
4.0060 
4.1095 
4.2064 
4.3097 

4.4065 
4.5097 
4.4068 
4.7098 
4.8070 

4.9098 
5.0071 
5.1099 
5.2073 
5.3099 

5.4074 
5.5099 
5.6076 
5.7100 
1.8077 

5.9101 
5.0078 
5.1 100 
5.2079 
1.3101 - 

0.160( 

0.7491 
0.8173 
0.91 84 
0.9896 
1 .ou3 
1.1591 
1.2539 
1.3290 
1.4213 
1.497i 

1.568á 
I .u56 
1.7556 
1 .o34 
1.9224 

2.0009 
2.0696 
2.1683 
2.2565 
2.3355 

2.4233 
2.5028 

2.6699 
2.7570 

2.8369 
2.9238 
3.0039 
3.0906 
3.1709 

3.2573 
3.3378 
3.4240 
3.5047 
3.5908 

3.6715 
3.7575 
3.8384 
3.9242 
4.0053 

4.0908 
4.1720 
4.2576 
4.3388 
4.4243 

4.5055 
4.5909 
4.6723 
4.7577 
4.8391 

4.9244 
5.0058 
5.0910 
5.1726 
5.2577 

2.5902 

- 

0.120( 
- 

0.5414 
0.6124 
0.6884 
0.741 1 
0.8144 

0.8494 
0.94oC 
0.9963 
1 .o653 
1.1227 

i . m a  
1 .I481 
1.3163 
1.3746 
1.4413 

1.5003 
1 .5667 
1.6251 

1.7513 
i .6wa 

i.8170 
1 .u46 
1.9421 
2.0020 
2.0673 

2.1273 
2.1924 
2.2526 
2.3174 
2.3?77 

2.4425 
2.5029 
2.5676 
2.6281 
2.6927 

2.7532 
2.8177 
2.8764 
2.9427 
1.0035 

1.0678 
1.1284 
1.1927 
1.2536 
1.3178 

1.3788 
1.4428 
1.5039 
1.5679 
1.6290 

1.6928 
1.7539 
1.8171 
1.8790 
1.9429 - 

0.0961 

0.4491 
0.4894 
0.5503 
0.593i 
0.651 I 

0.695 1 
0.7511 
0.7944 
0.851í 
o.wn 
0.952! 
0.9984 
1 .O524 
1.0991 
1.1527 

1.1997 
1.252q 
1.3002 
1 3 5 3  I 
1 A003 

1 A531 
1 .*I 
1.5531 
1.6011 
1 A533 

1.7013 
1.7534 
1.6013 
I .8534 
1.9016 

1.9535 
2.0011 
2.0533 
2.1019 
2.1536 

2.2020 
2.2533 
2.3021 
2.3536 
2.4022 

2.4536 
2.5023 
2.5536 
2.6023 
2.6536 

2.7024 
li7534 
2.602s 
2.8537 
1.9025 

t.9534 
1.0025 
1.0536 
1.1026 
I. I536 - 

0.0800 
- 

0.3742 
0.4078 
0.4584 
0.4940 
0.5423 

0.5791 
0.6261 
0.6637 
0.7097 
0.7479 

0.7933 
0.83 I 9  
0.8769 
0.9158 
0.9604 

0.9996 
1 .O438 
1.0832 
1.1273 
1.1669 

1.2107 
1.2505 
1.2942 
1.3319 
1.3775 

1.4175 
1 .u09 
1.5010 
1.5443 
1.5845 

1 A277 
1 .&I8 
1 .71 10 
1.7513 
1.7943 

1 .U48 
1 .u77 
1.9182 
1.9610 
2.0015 

2.0444 
?.Ou9 
2.1171 
2.1683 
2.2111 

2.2517 
2.2943 
2.3350 
2.3777 
2.4184 

2.461 1 
Z.5018 
1.5444 
1.5851 
2.6277 - 

0.O600 - 

0.2602 
0.3054 
0.3433 
0.3700 
0.4W3 

0.4339 
0.4691 
0.4973 
0.5318 
0.5óO4 

0.5945 
0.6234 
0.6571 
0.6843 
0.7198 

0.7492 
0.7823 
0.8118 
0.8449 
0.8746 

0.9075 
0.9373 
0.9700 
0.9998 
1 .O325 

1 .O625 
1.6351 
1.1251 
1.1576 
1.1877 

1.2202 
1.2502 
1.2826 
1.3128 
1.3451 

1.3754 
1 AO76 
1.1380 
1.47Qo 
1 . m 4  

1.5326 
1.5430 
1.595 1 
1.6254 
I A576 

1.6881 
1.7100 
1.7505 
1.7826 
1.8131 

I .U51 
I A7756 
I .9076 
I .O38 1 
1.9700 

0.0480 

0.2239 
0.2440 
0.2743 
0.2957 
0.3247 

0.3467 
0.3749 
0.3975 
0.4250 
0.4479 

0.4752 
0.4983 
0.5253 
0.5487 
0.5754 

0.5989 
0.6254 
0.4491 
0.4755 
0.6992 

0.7254 
0.7494 
0.7756 
0.7994 
0.8255 

0.8495 
0.8756 
0.8997 
0.9256 
0.9497 

0.9757 
0.9997 
1 .o256 
1 .O498 
1 .O756 

1 .o999 
1.1254 
1.1499 
1.1755 
1.1998 

1.2256 
1.2499 
1.2756 
1 3999 
1.3256 

1.3500 
1.3755 
1.3999 
1.4255 
1 A499 

1.4755 
I .5OOo 
1.5255 
1.5499 
1.5754 

0.0400 

o. 1842 
0.2030 
0.2282 
0.2161 
0.2702 

0.2884 
0.3121 
0.33W 
0.3538 
0.3729 

0.3956 
0.4149 
0.4374 
0.4568 
0.4791 

0.4987 
0.5208 
0.5405 
0.5625 
0.5823 

0.6042 
0.6241 
0.6459 
0.6657 
0.6875 

0.7075 
0.72V2 
0.7493 
0.7709 
0.7910 

0.8 I 26 
0.8326 
0.8542 
0.8743 
0.8959 

0.9161 
0.9376 
0.9578 
0.9791 
0.9994 

1 .O208 
1.0411 
I .O625 
1 .O828 
1.1042 

1.1245 
1.1457 
1.1661 
1.1874 
1.2078 

1.2291 
1.2495 
1.2708 
1.2910 
1.3123 
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N 

6 
7 
8 
? 
IO 

1 1  
12 
13 
14 
I 5  

I6 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
I 37 

38 
39 
40 

4 1  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

;e- 

l .O69 
1.061 
1.104 
1.101 
1.130 

1.129 
1.150 
1.149 
1.165 
1.166 

1.178 
1.178 
1.189 
1.189 
1.198 

1.198 
1.205 
1.206 
1.212 
1.212 

1.217 
1.218 
1.223 
1.223 
1.227 

1.228 
1.231 
1.232 
1.235 
1.235 

1.238 
1.238 
1.241 
1.241 
1 .244 

1.244 
I .246 
1.246 
1.248 
1.249 

1.251 
1.251 
I .153 
1.253 
1.254 

1.255 
1.256 
1.256 
1.258 
1.258 

1.259 
1,259 
1.260 
1.261 
1.262 - 

0.7680 

3.6049 
3.9287 
4.4 142 
4.7561 
5.2206 

5.5737 
6.0253 
6.3859 
6.8289 
7.1949 

7.6317 
8.0018 
8.4338 
8.8073 
9.2357 

9.61 17 
10.0372 
10.4 154 
10.8385 
11.2185 

1 1 A396 
12.0211 
12.4406 
12.8233 
13.2414 

13.6253 
14.0421 
14.4270 
14.8417 
15.2284 

15.6433 
16.0297 
16.4438 
16.8309 
17.2442 

17.6319 
18.0446 
18.4329 
18.8419 
19.2337 

19.6452 
20.0345 
20.4455 
20.8352 
21 2457 

21.6358 
22.0458 
22.4364 
22.8460 
23.2370 

23.6461 
24.0374 
24.4463 
24.8379 
25.2464 

0.6400 

3.0034 
3.2732 
3.6778 
3.9627 
4.3498 

4.6440 
5.0203 
5.3208 
5.6899 
5.9949 

6.3589 
6.6673 
7.0273 
7.3385 
7.6955 

8.0089 
8.3634 
8.6786 
9.031 1 
9.3478 

9.6987 
10.0 166 
10.3661 
10.6851 
11 .O335 

I 1.3534 
1 1.7007 
12.0214 
12.3679 
12.6092 

13.0350 
13.3569 
13.7020 
14.0146 
14.3690 

14.6?2 1 
15.0360 
15.3595 
15.7029 
16.0169 

16.3698 
16.6942 
17.0366 
17.36 I 4  
17.7035 

18.0186 
18.3702 
18.6957 
I 9.03711 
i9.36za 

19.7037 
20.0291 
20.3703 
20.6961 
21.0375 

0.4800 

2.2520 
2.4544 
2.7578 
2.9715 
3.2617 

3.4824 
3.7646 
3.9900 
4.2669 
4.4956 

4.7686 
5.0000 
5.2699 
5.5033 
5.7710 

6.0060 
6.2720 
6.5083 
6.7728 
7.0103 

7.2734 
7.51 19 
7.7740 
8.0132 
8.2746 

8.5144 
8.7750 
9.0 154 
9.2753 
9.5164 

9.7756 
10.0172 
10.2760 
10.5 179 
10.7762 

11.0185 
1 1.2764 
11.5191 
1 I .7765 
12.0196 

12.2768 
12.5201 
11.7769 
13.0105 
13.2770 

13.5209 
13.7771 
14.02 I2 
14.2772 
14.5215 

14.7773 
15.021 8 
15.2774 
15.5221 
I 5 . m 4  

- 
0.3840 

1.8010 
1 .?628 
2.2055 
2.3765 
2.6086 

2.7852 
3.0109 
3.1912 
3.4127 
3.5956 

3.8140 
3.9991 
4.2151 
4.4018 
4.6 159 

4.8040 
5.0167 
5.2057 
5.4173 
5.6073 

5.8178 
6.0085 
6.2182 
6.4096 
6.6187 

6.8105 
7.0190 
7.2113 
7.4192 
7.6121 

7.8194 
8.01 27 
8.2197 
8.4132 
8.6199 

8.8137 
9.0200 
9.2142 
9.4201 
9.6146 

9.8203 
10.0144 
10.2204 
10.4152 
10.6104 

10.8155 
1 1 .O204 
11.2158 
1 I .4205 
11.6160 

1 1.8206 
12.0161 
12.2206 
12.4164 
12.6206 

0.3200 

1.5001 
1 A357 
1.8379 
1 .?ô04 
2.1739 

2.3209 
2.5091 
2.6592 
2.8438 
2.9964 

3.1782 
3.3325 
3.5125 
3.6680 
3.8465 

4.0032 
4.1804 
4.3380 
4.5143 
4.6725 

4.8481 
5.0070 
5.1817 
5.3412 
5.5154 

5.6753 
5.8490 
6.0092 
6.1825 
6.3432 

6.5160 
6.6770 
6.8496 
7.0108 
7.1830 

7.3446 
7.5164 
7.6783 
7.8499 
8.01 19 

8.1833 
8.3456 
8.5167 
8.6791 
8.8502 

9.01 27 
9.1835 
9.3462 
9.5168 
9.6798 

9.8502 
10.0 132 
IO. 1 836 
10.3467 
10.5169 

0.2400 

1.1247 
1.2260 
1.3775 
1.4844 
1.6295 

1.7397 
I ,8808 
1 .9934 
2.1319 
2.2463 

2.3826 
2.4983 
2.6333 
2.7499 
2.8838 

3.0013 
3.1342 
3.2524 
3.3846 
3.5033 

3.6349 
3.7541 
3.8851 
4.0047 
4.1354 

4.2552 
4.3855 
4.5057 
4.6356 
4.7562 

4.8857 
5.0065 
5.1359 
5.2568 
5.3859 

5.5071 
5.6359 
5.7573 
5.8861 
6.0075 

6.1361 
6.2578 
6.3861 
6.5079 
6.6362 

6.7580 
6.8862 
7.0081 
7.1361 
7.2583 

7.3861 
7.5084 
7.6362 
7.7584 
7.88661 

- 
0.1920 

0.89994 
0.9803 
1.1017 
1.1872 
1.303 1 

1.3914 
1.5043 
1.5943 
I .705 1 
1.7966 

I .?O58 
I ,9982 
2.1062 
2.1996 
2.3067 

2.4006 
2.5070 
2.6015 
2.7073 
2.8021 

2.9075 
3.0029 
3.1076 
3.2033 
3.3079 

3.4038 
3.5079 
3.6042 
3.7081 
3.8046 

3.9082 
4.0048 
4.1083 
4.2050 
4.3083 

4.4053 
4.5084 
4.6054 
4.7084 
4.8057 

4.9085 
5.0057 
5.108s 
5.2059 
5.3086 

5.4060 
5.5085 
5.6062 
5.7085 
5.8062 

5.9085 
6.0064 
6.1083 
6.2064 
6.3083 

- 
0.1600 

0.7489 
0.8164 
0.9175 
0.9887 
1 .OS53 

1.1589 
1.2530 
1.3280 
1 A203 
1.4965 

1.5875 
1 A645 
1.7545 
1.8323 
1.9216 

1 .???E 
2.0885 
2.1673 
2.2554 
2.3345 

2.4222 
2.5017 
2.5890 
2.6687 
2.7558 

2.8358 
2.9225 
3.0027 
3.0893 
3.1697 

3.2560 
3.3365 
3.4228 
3.5033 
3.5894 

3.6703 
3.7562 
3.8370 
3.9228 
4.0039 

4.0896 
4.1706 
4.2562 
4.3374 
4.4229 

4.504 I 
4.5894 
4.670g 
4.7561 
4.8376 

4.9229 
5.0044 
5.089! 
5.171 1 
5.256; 

- 
0.1200 

0.5612 
0.6118 
0.6175 
0.7409 
0.8134 

0.8686 
0.9392 
0.9955 
1 .O646 
1.1218 

1.1900 
1.2479 
1.3154 
1.3736 
1.4405 

1.4993 
1.5658 
I .6249 
1 A909 
1.7502 

1.8160 
1.8756 
1.9412 
2.0009 
2.0662 

2.1262 
2.1913 
2.2515 
2.3164 
2.3766 

2.4414 
2.50l8 
2.5665 
2.6270 
2.6915 

2.7521 
2.8165 
2.8772 
2.9416 
3.0023 

3.0665 
3.1274 
3.1916 
3.2525 
3.3166 

3.3775 
3.4116 
3.5026 
3.5666 
3.6277 

3.6915 
3.7527 
3.8166 
3.8778 
3.9416 

- 
1.0960 

1.4484 
1.4889 
1.5494 
).5921 
1.6501 

1.6943 
1.7507 
1.7958 
1.8510 
1.89968 

1.951 3 
1.9976 
1.0516 
I .O982 
1.1517 

1.1987 
1.2519 
1.2992 
1.3520 
1.3995 

1.4521 
1.4998 
1.5522 
1 .5999 
1 A522 

1.7002 
1.7523 
1.8004 
1 .ô524 
1 ,9005 

1.9523 
2.0007 
2.0524 
2.1008 
2.1523 

2.2008 
2.2524 
2.3010 
2.3525 
2.4009 

2.4524 
2.501 I 
2.5524 
2.6012 
2.6525 

2.701 1 
2.7524 
2.80012 
2.8524 
2.9013 

2.9523 
3.0012 
3.0523 
3.1013 
3.1524 - 

- 
1.0800 

1.3734 
1.4072 
1.4576 
1.4952 
3.5415 

1.5783 
1.6253 
1.6629 

3.7470 

3.7925 
3.831 1 
D.8761 
D.PI49 
D.9595 

0.9986 
1.0430 
1 .O824 
1.1263 
1.1659 

1.2098 
1.2495 
1.2932 
I .3329 
1.3765 

1.4165 
1.4599 
1.5000 
1.5433 
1.5834 

1 A266 
1 A668 
1.7100 
1.7503 
1.7932 

1.8336 
1.8766 
1.9171 
1 .?mo 
2.0004 

2.0432 
2.0838 
2.1266 
2.1672 
2.2100 

2.2505 
2.2932 
2.3339 
2.3766 
2.4173 

2.4598 
2.5006 
2.5432 
2.5839 
2.6265 

m.7089 

- 

~ 

1.0600 
- 

3.2795 
3.3048 
D.3425 
3.3692 
3.4055 

3.4331 
3.4683 
DA965 
0.5309 
D.5595 

0.5936 
0.6226 
0.6563 
0.6854 
0.71 88 

0.7482 
0.7814 
0.81 10 
0.8139 
0.8736 

0.9065 
0.9363 
0.9691 
0.9988 
1.0315 

1.0615 
1.094 I 
1.1241 
1.1566 
1.1866 

1.2190 
1.2492 
1.2816 
1.3118 
1.3440 

1.3743 
1.4065 
1.4369 
1.4690 
1.4993 

1.5314 
1.5619 
1 S940 
1.6244 
1.6565 

1 A869 
1.7189 
I .7494 
1.7814 
1.8170 

1 . i438 
1 .a744 
1 ,9063 
1.9369 
1.9688 - 

3.0480 
- 

0.2231 
0.2434 
D.2735 
0.2949 
0.3239 

0.3460 
0.374 1 
0.3967 
0.4242 
0.4471 

0.4744 
0.4975 
0.5245 
0.5477 
0.5745 

0.5980 
0.6246 
0.6482 
0.6745 
0.6983 

0.7246 
0.7484 
0.7746 
0.7984 
0.8246 

0.8486 
0.8746 
0.8987 
0.9246 
0.9416 

0.9746 
0.9987 
1.0246 
1.0488 
1 .O745 

1 .o987 
1.1245 
1.1488 
1.1745 
1 .I987 

1.2244 
1.2488 
1.2745 
1.2988 
1.3245 

1,3487 
1.3744 
1.3988 
1 A244  
1 ,4488 

1.4743 
1.4987 
1.5243 
1.5488 
1.5743 - 

10400 

I. 1855 
1.2024 
1.1275 
1.1453 
1.2694 

1.2871 
1.3113 
1.3301 
1.3530 
1.3721 

1.3948 
1.4141 
1.4365 
1.4559 
1.4782 

1.4978 
1.5199 
1.5396 
1.5615 
).5813 

1.6032 
1.6231 
1.6449 
1.6647 
1.6865 

3.7065 
1.7282 
3.7483 
3.7699 
3.7899 

3.81 15 
î.83 16 
3.8532 
3.8733 
D.8947 

0.9149 
3.9364 
0.9567 
3.9781 
0.9981 

1.0197 
1.0400 
1.0613 
1.0817 
l . l O 3 0  

1.1232 
1.1446 
1.;649 
1.1863 
1.2066 

1.2271 
1.2412 
1.2695 
1.2899 
1.3112 - 
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37.5 DEG PRESSURE ANGLE 
TAME 91-MEASUREMENT OVER FINS FOR MINIMUM ACTUAL TOOM MKKNESS, FOR 37.5 DEG PRESSURE ANGLE 

AND TOLERANCE CLASS 6, EXTERNAL INVOLUTE SPLINES 

41/96 Spi in Pitch 

N 

6 
7 
8 
9 

10 

I I  
12 
13 
I4 
I 5  

16 
17 
I8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

1 .o69 
1.061 
1.104 
1.101 
1.130 

1.129 
1.150 
1.149 
1.165 
1.166 

1.178 
1.178 
1.189 
1.189 
1.198 

1.198 
I .205 
1.206 
1.212 
1.212 

1.217 
1.218 
1.223 
I .223 
I .227 

1.228 
1.231 
1.232 
1.255 
1.235 

1.238 
1.238 
1.241 
1.241 
1.244 

1.244 
1.246 
1.246 
1.248 
1.249 

1.251 
1.251 
1.253 
1.253 
1.254 

1.255 
1.256 
1.256 
1.258 
1.258 

1.259 
1.259 
1.260 
1.261 
1.262 

- 
0.76~0 
- 

3.6033 
3.9271 
4.4125 
4.7543 
5.2181 

5.5719 
6.023s 
6.3841 
6.8269 
7.1929 

7.6297 
7.9998 
8.4318 
8.)052 
9.2336 

9.6096 
0.0350 
0.4131 
0.8363 
1.2162 

I .6373 
2.0187 
2.4382 
2.8209 
3.2389 

3.6227 
4.0396 
4.4244 
& M O I  
5.2258 

5.6407 
6.0271 
6.4410 
6.8281 
7.2414 

7.6291 
8.0417 
8.4300 
8.8420 
9.2309 

9.6422 
0.03 I6 
0.4425 
0.4322 
1.2426 

1 A328 
2.0428 
2.4333 
2.8428 
3.2338 

3.6430 
24.0342 
24.4430 
24.8346 
25.2431 

- 
0.6400 
- 

3.0018 
3.2717 
3.6760 
3.961 1 
4.3480 

4.6421 
5.0185 
5.3189 
5.6879 
5.9929 

6.3569 
6.6653 
7.0253 
7.3364 
7.6934 

8.0067 
8.361 2 
8.6763 
9.0289 
9.3455 

9.6964 
0.0141 
0.3638 
0.6826 
1.0310 

l.3508 
1 A982 
2.01 88 
2.3653 
2.6866 

3.0323 
3.3543 
3.6993 
4.0218 
4.3663 

4.6894 
5.033 I 
5.3567 
5.7000 
6.0240 

6.3668 
6.6913 
7.0336 
7.3584 
7.7003 

8.0256 
8.3671 
8.6926 
9.0338 
9.3596 

9.7006 
0.0266 
'0.3672 
'0.6936 
1 .O340 - 

- 
0.4809 - 

2.2505 
2.4530 
2.7562 
2.9700 
3.2601 

3.4808 
3.7630 
3.9884 
4.2651 
4.4939 

4.7668 
4.9982 
5.2681 
5.5014 
5.7692 

6.0041 
6.2701 
6.5064 
6.7709 
7.0082 

7.2715 
7.5098 
7.7720 
8.01 11 
8.2725 

8.5 123 
8.7729 
9.0133 
9.2732 
9.5142 

9.7734 
0.0 I50 
0.2736 
0.5156 
0.7738 

1.0162 
1.2740 
1.5168 
1.7742 
2.0173 

2.2743 
2.5177 
2.7744 
3.0181 
3.2745 

3.5183 
3.7746 
4.0186 
4.2746 
4.5 I 6 9  

4.7747 
5.0191 
5.2747 
5.5194 
5.7748 

- 
0.3840 - 

1.7995 
1.9614 
2.2040 
2.3750 
2.6070 

2.7836 
3.0093 
3.1896 
3.4109 
3.5940 

3.81 22 
3.9974 
4.2133 
4.3999 
4.6141 

4.8020 
5.0148 
5.2038 
5.4154 
5.6052 

5.8158 
6.0065 
6.2162 
6.4075 
6.6166 

6.8084 
7.0169 
7.2092 
7.4171 
7.6099 

7.8172 
8.0104 
8.2173 
8.4110 
8.6175 

8.8114 
9.0176 
9.21 18 
9.4177 
9.61 22 

9.8178 
0.0125 
0.2178 
0.4 128 
0.6 1 79 

0.8129 
1.0179 
1.2131 
1.4179 
1.6133 

1.8180 
2.0135 
2.2180 
2.4 136 
2.61 80 

0.3200 - 

1 A996 
1 A344 
I A366 
1.9790 
2. I725 

2.3195 
2.5077 
2.6579 
2.8424 
2.9948 

3.1768 
3.3309 
3.51 10 
3.6665 
3.8450 

4.0016 
4.1789 
4.3363 
4.5 I26  
4.6708 

4.8464 
5.0052 
5 . 1 m  
5.3394 
5.5136 

5.6734 
5.6471 
6.0074 
6.1806 
6.3413 

6.5141 
6.6751 
6.8476 
7.0088 
7.1810 

7.3426 
7.5 I44 
7.6763 
7.8478 
8.0099 

8.1812 
8.3435 
8.5146 
8.6770 
8.8479 

9.0 I O5 
9.1812 
9.3440 
9.5146 
9.6775 

9.8479 
0.0 I 09 
0.1812 
0.3444 
0.5145 

0.2400 - 

1.1236 
1.2247 
1.3763 
1.4831 
1.628 I 

I .7384 
1.8795 
1.9921 
2. I305 
2.2448 

2.381 2 
2.4968 
2.63 I 8 
2.7464 
2.8823 

2.3997 
3.1326 
3.2507 
3.3829 
3.5016 

3.6332 
3.7523 
3.8834 
4.0029 
4.1335 

4.2534 
4.3837 
4.5031 
4.6338 
4.7542 

4.8838 
5.0045 
5.1339 
5.2548 
5.3839 

5.5051 
5.6339 
5.7553 
5.8840 
6.0055 

6.1340 
6.2556 
6.3839 
6.5058 
6.6339 

6.7559 
6.8839 
7.0060 
7.1339 
7.2560 

7.3838 
7.5061 
7.6338 
7.7561 
7.1m: 

- 
O. 1920 
- 

0.8983 
0.9792 
1.1004 
1.1859 
1.3019 

1.3902 
1.5029 
1.5931 
1.7038 
1.7952 

1.9044 
1.9969 
2.1048 
2.1982 
2.3051 

2.3992 
2.5055 
2.6000 
2.7057 
2.ôûO7 

2.9059 
3.0013 
3.1060 
3.2017 
3.3063 

3.4021 
3.5065 
3.6026 
3.7064 
3.8028 

3.9064 
4.0031 
4.1066 
4.2032 
4.3066 

4.4035 
4.5066 
4.6037 
4.7065 
4.8038 

4.9066 
5.0039 
5.1066 
5.2039 
5.3066 

5.4041 
5.5065 
5.6042 
5.7066 
5.8042 

5.9065 
6.0042 
6.1065 
6.2044 
6.3064 

0.1600 
- 

0.7479 
0.8153 
0.9163 
0.9875 
1 .O84 1 

1.1577 
1.2516 
1.3267 
1.4190 
1 A95 I 

1.58661 
1.6632 
I .753 I 
1 .ô309 
1.9200 

1 .we4 
2.0870 
2.1657 
2.2538 
2.3330 

2.4206 
2.5001 
2.5874 
2.6671 
2.7542 

2.1341 
2.9209 
3.001 1 
3.0876 
3.1680 

3.2543 
3.3348 
3.421 1 
3.50 16 
3.5877 

3.6685 
3.7543 
3.8353 
3.9210 
4.0020 

4.0877 
4.1687 
4.2543 
4.3354 
4.4209 

4.5022 
4.5875 
4.6689 
4.7543 
4.8356 

4.9209 
5.0023 
5.0875 
5.1690 
5.2540 - 

o. 1200 
- 

0.5601 
0.6107 
0.6864 
0.7398 
0.8123 

0.8674 
0.9379 
0.9942 
1 .o634 
1.1205 

l.1887 
1.2466 
1.3140 
1.3723 
1.4392 

1 A980 
1 S644 
1 A234 
1.6895 
1.7489 

1.8146 
1 .ô742 
1.9397 
1.9995 
2.0647 

2.1247 
2.1899 
2.2500 
2.3148 
2.3751 

2.4399 
2.5003 
2.5649 
2.6254 
2.6900 

2.7504 
2.8149 
2.8756 
2.9400 
3.0006 

3.0649 
3.1258 
3.1900 
3.2508 
3.3149 

3.3759 
3.4399 
3.5008 
3.5648 
3.6259 

3.6899 
3.7509 
3.8148 
3.8760 
3.9397 - 

0.0960 
- 

0.4473 
0.4878 
0.5483 
0.5910 
0.6490 

0.6930 
0.7494 
0.7945 
0.8498 
0.8955 

0.9500 
0.9963 
1 .O503 
I .O969 
1.1504 

1.1974 
1.2506 
I .2977 
1.3506 
1.3981 

1 A506 
1 A983 
1.5508 
1.5986 
1 M O 7  

1.6987 
1.7508 
1.7989 
1 .a501 
1.8990 

1.9508 
1.9992 
2.0508 
2.0992 
2.1508 

2.1992 
2.2508 
2.2993 
2.3508 
2.3993 

2.4507 
2.4994 
2.5508 
2.5994 
2.6507 

2.6995 
2.7507 
2.7994 
2.8506 
2.8995 

2.9507 
2.9995 
3.0506 
3.0995 
3.1505 

0.0800 
- 

0.3725 
0.4061 
0.4566 
0.4922 
0.5405 

0.5772 
0.6242 
0.6617 
0.7077 
0.7459 

0.7913 
0.8299 
0.8748 
0.9137 
0.9583 

0.9974 
1.0416 
i .08 iO  
1.1251 
1.1647 

1.2084 
1.2481 
1.2918 
1.3316 
1.3751 

1.4151 
I A585 
1 A985 
1.5418 
I .5820 

1.6252 
1 A654 
1 .I085 
1.7488 
1.7919 

1 .O32 1 
1 .a75 1 
1.9156 
1 .O585 
1 .we9 

2.0417 
2.0823 
2.1250 
2.1656 
2.2083 

2.2490 
2.2916 
2.3323 
2.3749 
2.4157 

2.4582 
2.4989 
2.5415 
2.5823 
2.6247 - 

- 
0.06oO 
- 

0.2785 
0.3037 
0.34 15 
0.3682 
0.4044 

0.4319 
0.4671 
0.4953 
0.5291 
0.5584 

0.5925 
0.62 I4 
0.6550 
0.6842 
0.7176 

0.7470 
0.7801 
03096 
0.6427 
0.8724 

0.9051 
0.9349 
0.9677 
0.9975 
1 .O30 1 

1 .o601 
I .O927 
1.1226 
1.1551 
1.1853 

1.2177 
I .2477 
I .2801 
1.3103 
1.3426 

1.3728 
1 A050 
1 A354 
1 A675 
I A978 

1.5299 
1.5604 
1.5923 
1 A228 
I A549 

I A854 
1.7173 
1.7478 
1 7798 
1.8103 

1 A422 
I .a727 
1.9047 
1.9353 
1.967 I 

0.0480 

0.2221 
0.2423 
0.2725 
0.2939 
0.3228 

0.3448 
0.3730 
0.3955 
0.4230 
0.4459 

0.4732 
0.4963 
0.5232 
0.5465 
0.5733 

0.5968 
0.6232 
0.6469 
0.6733 
0.6970 

0.7232 
0.7471 
0.7733 
0.7971 
0.8232 

0.8472 
0.8732 
0.8972 
0.9232 
0.9473 

0.9732 
0.9972 
1 .O231 
1.0473 
1 .O73 1 

1 .O972 
1.1230 
1.1473 
1.1730 
1.1972 

1.2229 
1.2473 
1.2728 
1.2972 
1.3228 

1.3472 
1.3727 
1.3971 
1 A227 
1 A472 

1 A726 
1.4971 
1.5226 
1.5471 
1 S725 

0.0400 

0.1845 
0.2013 
0.2264 
0.2443 
0.2684 

0.2867 
0.3101 
0.3289 
0.3518 
0.3709 

0.3936 
0.4129 
0.4352 
0.4547 
0.4770 

0.4965 
0.5186 
0.5383 
0.5603 
0.5801 

0.6019 
0.6217 
0.6436 
0.6634 
0.6852 

0.7051 
0.7269 
0.7461 
0.7684 
n.7885 

0.8101 
0.8301 
0.8517 
0.8718 
0.8934 

0.9134 
0.9349 
0.9551 
0.9766 
0.9967 

1.0182 
I ,0384 
I .O597 
1 .ow 
1.1014 

1.1217 
1.1429 
1.1633 
1.1846 
1.2050 

1.2262 
1.2465 
I .2678 
I .2882 
I .M94 
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STD-SAE B92.1-ENGL 177h = 7743725 0584818 b20 W 

1.313 316 418 5/10 

37.5 DEG PRESSURE ANGLE 

AND TOLEUANCE CLASS 7, EXTERNAL INVOUITE SPLINES 
TAME 92-MEASUREMENT OVER PINS FOR MINIMUM ACTUAL TOOTH THKKNESS, FOR 37.5 DK; PRESSURE ANGCE 

6/12 8/16 10/20 11/14 16/32 20140 24/48 32/64 40/80 48/96 

119 

Spiina Pitch 

- 
0.7480 

- 
.2400 - 

.1217 

.2229 
3743 
A812 
A261 

.7363 

.a774 

.9900 
!. 1282 
!.U26 

1.3790 
1.4945 
1.6294 
1.7461 
1.8799 

1.9973 
1.1302 
1.2483 
1.5804 
1.4991 

1.6306 
1.7497 
5.8807 
LOO03 
1.1308 

1.2507 
1.3809 
1.501 I 
1.6309 
1.7515 

4.8810 
5.0016 
5.1309 
5.2519 
5.3809 

5.5020 
5.6309 
5.7522 
5.8808 
6.0024 

6.1308 
6.2524 
6.3807 
6.5025 
6.6307 

6.7525 
6.8806 
7.0026 
7.1305 
7.2526 

7.3804 
7.5026 
7.6302 
7.7526 
7.8802 - 

- 
1.1920 

__ 
1.0600 N 0.6400 0.4100 3.3840 1.3200 1.1600 .1200 1.0960 LO100 ,0480 ,0400 

6 
7 
8 
9 

I O  

II 
12 
13 
14 
15 

16 
17 
I 8  
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
19 
SO 

31 
32 
33 
U 
35 

34 
37 
38 
39 
40 

41 
42 
43 
44 
4s 

46 
47 
4 8  
4 9  
50 

51 
52 
53 
54 
55 

M 
57 
58 
59 
60 

3.6010 
3.9248 
4.4100 
4.7518 
5.2161 

5.5692 
6.0206 
6.3812 
6.8240 
7.1900 

7.6266 
7.9968 
8.4287 
8.8021 
9.2304 

9.6063 
10.0318 
10.4099 
10.8329 
11.2121 

I 1 . a 3 8  
12.01 5 I 
12.4346 
12.8172 
13.2353 

13.6190 
14.0518 
14.4206 
14.8363 
15.2219 

15.6367 
16.0231 
16.4371 
16.8242 
17.2373 

17.6251 
18.0571 
18.4251 
18.8377 
19.2261 

19.6371 
20.0271 
20.437q 
20.827l 
21.23U 

2 I .628: 
22.0381 
22.428t 
22.838: 
23.229î 

23.638: 
24.0294 
24.438: 
24.829: 
25.2381 

2.9995 
3.1693 
3.6734 
3.9584 
4.3453 

4.6394 
5.0156 
5.3161 
5.6850 
5.9900 

6.3538 
6.6622 
7.0222 
7.3333 
7.6902 

8.0035 
8.3580 
8.6730 
9.0255 
9.3421 

PA928 
10.0106 
10.3601 
10.6790 
I 1 .O273 

11.3471 
1 I A944 
12.0150 
12.3414 
12.6828 

13.0284 
13.3504 
13.6953 
14.0179 
14.3621 

14.4852 
15.0288 
15.3524 
15.6956 
16.01 96 

16.3624 
16.6848 
17.0291 
17.3539 
17.6958 

18.0209 
18.3625 
18.6879 
19.0292 
19.3549 

19.695a 
20.0211 
20.3424 

21.0289 
20.6aai 

2.2484 
2.4509 
2.7540 
2.9677 
3.2577 

3.4785 
3.7605 
3.9859 
4.2625 
4.4914 

4.7642 
4.9955 
5.2654 
5.4988 
5.7665 

6.0014 
6.2672 
6.5056 
6.7679 
7.0053 

7.2684 
7.5067 
7.7690 
8.0011 
8.2693 

8.5091 
8.7697 
9.0101 
9.2699 
9.5108 

9.7701 
10.0116 
10.2703 
10.5122 
IO.7705 

11.0128 
11 2705 
I 1  .si31 
1 1.7707 
I 2.01 36 

11.2707 
12.5139 
12.7704 
13.01 43 
13.2707 

13.5141 
13.770? 
14.0141 
14.270J 
14.515c 

14.7701 
15.0152 
15.2701 
15.5151 
15.7704 

1.7973 
I .9593 
2.2018 
2.3727 
2.6047 

2.7812 
3.0068 

3.4084 
3.5914 

3.8096 
3.9947 
4.2105 
4.3973 
4.6114 

4.7993 
5.01 19 
5.2010 
5.4125 
5.6023 

5.8128 
6.0034 
6.2132 
6.4044 
6.6134 

6.8052 
7.0137 
7.2060 
7.4138 
7.6065 

7.8140 
8.0071 
8.2140 
8.4075 
8.6141 

8.8079 
9.0141 
9.2082 
9.4142 
9.6086 

9.8141 
10.0087 
10.2142 
10.4090 
10.6141 

10.8091 
11.0140 
11.2093 
11.4140 
I 1.6094 

11.8139 
12.0096 
12.2139 
12.4096 
12.6 I38 

3.1871 

1.4978 
I .6326 
I . U 4 6  
I .9772 
1.1705 

1.3175 
1.5056 
1.6558 
1.8402 
1.9927 

1.1745 
1.3287 
Mo86 
1.6642 
$4426 

a.9992 
1.1764 
4.3339 
1.5101 
1.6684 

4.8438 
5.0026 
5.1773 
5.3348 
5.5 109 

5.6707 
5.8444 
6.00*7 
6.1778 
6.3385 

6.5113 
6.6722 
6.8446 
7.0059 
7.1780 

7.3395 
7.5114 
7.6731 
7.8447 
8 . W  

8.1781 
8.3402 
8.51 I3  
8.6737 
8.8446 

9.0071 
9.17M 
9.3406 
9.5111 
9.6741 

9.8441 
10.0071 
10.1777 

lO.511C 
10.340m 

- 

1.8966 
1.9775 
I 3987 
I . l U 1  
1.3001 

I 3882 
1.501 1 
1.5911 
1.7017 
I .7932 

I .w22 
1.9948 
2.1026 
2.1960 
2.3030 

2.3970 
2.5032 
2.5978 
2.7034 
2.7984 

2.9034 
2.9988 
3.1037 
3.1995 
3.3038 

3.3997 
3.5039 
3.6000 
3.7039 
3.8002 

3.9039 
4.0004 
4.1038 
4.2006 
4.3038 

4.4008 
4.5038 
4.6009 
4.7038 
4.8010 

4.9038 
5.001 1 
5.1037 
5.2012 
5.3037 

5.401 1 
5.5036 
5.601 1 
5.7036 
5.8012 

5.9035 
6.0012 
6.1034 
6.2012 
6.3034 - 

1.7461 
1.8135 
1.9145 
1.9856 
I .O823 

1.1557 
I .2497 
1.3248 
1.4169 
1 A93 1 

1.5840 
1.6611 
1.7510 
1.8288 
1.9179 

1.9962 
2.0847 
2.1635 
2.2515 
2.3307 

2.4183 
2.4976 
2.:. i50 
2.4447 
2.7518 

2.8316 
2.9184 
2.9985 
3.085 1 
3.1654 

3.2518 
3.3322 
3.4183 
3.4990 
3.5850 

3.6658 
3.7516 
3.8325 
3.9182 
3.9992 

4.0841 
4 . 1 W  
4.2514 
4.3327 
4.4180 

4.4991 
4.5846 
4 . u q  
4.7511 
4.832t 

4.917î 
4.999: 
5.0844 
5.1651 
5.251c - 

1.5585 
1.6090 
1.6817 
1.7382 
1.8105 

1.6657 
1.9360 
1.9924 
l.0615 
1.1184 

1.1848 
I .2447 
1.3120 
1.3704 
I A372 

I A959 
1.5624 
1.6214 
I .6875 
I .7468 

I Al  25 
I .8721 
I .9375 
I .w73 
2.0626 

2.1225 
2.1876 
2.2476 
2.3126 
2.3729 

2.4376 
2.4980 
2.5626 
2.6230 
2.6876 

2.7481 
2.8125 
2.8732 
2.9375 
2.9982 

3.0625 
3.1232 
3.1874 
3.2482 
3.31 24 

3.3733 
3.4373 
3.4983 
3.5622 
3.6233 

3.6872 
3.7482 
3.8121 
3.8733 
3.9371 - 

1.4457 
1.48661 
1.5466 
1.5894 
1.6472 

1.6913 
1.7476 
1.7927 
b.8480 
1.8936 

1.9481 
1.9944 
I .O483 
I .o950 
1.1484 

1.1954 
1.2485 
1.2957 
1.3485 
1.3960 

1 A485 
1 A961 
1.5485 
1 .5964 
1 A486 

1 A965 
1.7486 
1.7966 
1.8485 
1.8968 

1.9485 
1.9968 
2.0485 
2.0968 
2.1485 

2.1968 
2.2484 
2.2970 
2.3483 
2.3969 

2.4484 
2.4969 
2.5483 
2.5969 
2.6482 

2.6970 
2.7481 
2.7969 
2.8480 
2.8969 

2.9480 

3.0479 
3.0969 
3.1478 

2.9968 

- 

1.3710 
1.4046 
1.1550 
1.4907 
1.5388 

1.5756 
1.6224 
1.6600 
3.7061 
).7441 

3.7895 
3.8281 
3.8730 
3.9119 
D.9563 

0.9955 
1.0398 
1 .O79 1 
1.1231 
1.1627 

1.2065 
1.2462 
1.2897 
1.3296 
1.3732 

1.4130 
1.4564 
I A964 
1 .5397 
1.5799 

1 A230 
1 .u32 
1.7064 
I .7466 
I .7896 

1.8299 
1 .8729 
1.9133 
1.9561 
1 .wu 
2.0395 
2.0799 
2.1227 
2.1632 
2.2059 

2.2466 
2.2892 
2.3299 
2.3724 
2.4131 

2.4558 
2.4964 
2.5390 
2.5798 
2.6221 - 

1.2770 
1.3022 
1.3399 
1.3667 
1.4027 

)A303 
3.4654 
3.4936 
D.5281 
D.5566 

D.5907 
D.6 1 96 
0.6532 
0.6824 
0.7157 

0.7451 
0.7783 
0.8077 
0.8407 
0.8704 

0.9032 
0.9330 
0.9656 
0.9955 
1 .O282 

l.0580 
1.0906 
1.1205 
1.1530 
1.1831 

1.2154 
1.2456 
1.2780 
1.3081 
1.3404 

1.3705 
1 A028 
1 A33 1 
1 A652 
1 A955 

1.5277 
1.5580 
1.5Wl 
1 A204 
1.6525 

1.6830 
1.7149 
1.7454 
I .m2 
I .8078 

1 .O398 
1 .ô702 
1.9021 
1.9327 
1.9645 - 

'.2206 
8.2408 
1.2709 
1.2923 
1.321 1 

1.3432 
1.3712 
1.3938 
1.4214 
1.4441 

1.4714 
1.4945 
1.5214 
u 4 4 7  
1.5713 

1.5948 
1.62 14 
b.6449 
3.6713 
1.6951 

1.7215 
1.7451 
).7712 
1.7951 
1.8212 

3.8451 
3.871 1 
3.8951 
3.9210 
3.9451 

3.9709 
3.9951 
1.0210 
1 .O450 
1 .O709 

1.0950 
1.1207 
1.1450 
1.1706 
1.1949 

1.2207 
1.2449 
1.2705 
1.2948 
1.3204 

1.3448 
1.3703 
1.3947 
1 A202 
1.4446 

1 A702 
1 A945 
1.5201 
1.5446 
1.5700 - 

1.1830 
1.1998 
1.2249 
1.2427 
1.2666 

1.2850 
1.3083 
1.3271 
1.3501 
1.3691 

1.3918 
)A111 
b.4334 
)A529 
1.4750 

1.4946 
1.5167 
1.5363 
1.5583 
).5781 

3.5999 
3.6198 
3.6415 
9.6614 
3.6832 

3.7030 
3.7247 
D.7447 
D.7663 
0.7864 

0.8079 
0.8280 
0.8495 
0.8696 
0.891 1 

0.9112 
0.9327 
0.9529 
0.9742 
0.9945 

1.0159 
1.0360 
1.0574 
1 .O776 
1 .O990 

1.1193 
1.1405 
1.1609 
1.1821 
1.2024 

1.2238 
1.2440 
1.2653 
1.2857 
1.3068 

I .O69 
1.061 
1.104 
1.101 
1.130 

1.129 
1.150 
1.149 
1.165 
1.166 

1.178 
1.178 
1.189 
1.189 
1.198 

1.198 
1,205 
1 .a 
1.212 
1.212 

1.217 
1.218 
1.223 
1.223 
I .227 

1.228 
1.231 
1.232 
1.235 
1.235 

1.238 
1.238 
1.241 
1.241 
1.244 

1.244 
1.246 
1.246 
1.248 
1.249 

1.251 
1.251 
1.253 
1.253 
1.254 

1.255 
1.256 
1.256 
1.258 
1.258 

1.259 
1.259 
1.260 
1.261 
1.262 - 
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120 45 DEG PRESSURE ANGLE 
TABLE 93- MEASUREMENT EETWEEN PINS FOR MAXIMUM ACTUAL SPACE WIDTH, FOR 45 Mû PRESSURE ANGLE 

AND TOLERANCE CLASS 4, INTERNAL INVOLUTE SPLINES 

Spline Pitch 

6 
7 
8 
9 
IO 

1 1  
12 
13 
14 
1 5  

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
54 
60 

1.390 
I .238 
1 ,208 
1.152 
1.144 

1.113 
1.110 
1 .O90 
1.089 
1 .o75 

1 .O75 
1 .O65 
1 .O64 
1 .O57 
1 .o57 

1 .O5 1 
1 .os1 
1 .O46 
1.046 
1.042 

1.042 
1.038 
1.031 
1 .O35 
1.035 

I .O33 
1 .O33 
1.031 
1 .O3 1 
1 .o29 

1 .o29 
1 .O27 
1.027 
1.026 
1.026 

1.024 
1 .O24 
1 .O23 
I .O23 
1.022 

1 .O22 
1.021 
1 .O21 
1 .o20 
1 .o20 

1.019 
1.019 
1.019 
1.019 
1.018 

1.018 
1.017 
1.017 
1.017 
1.017 

o. I920 

0.3034 
0.3912 
0.5079 
0.5969 
0.7100 

0.8005 
0.9112 
1.0028 
1.1119 
1.2046 

1.3126 
1.4059 
1.5130 
1.6070 
1.7134 

1.8079 
1.9136 
2.0086 
2.1138 
2.2093 

2.3141 
2.4098 
2.5142 
2.6102 
2.7144 

2.8106 
2.9146 
3.01 IO 
3.1 146 
3.2113 

3.3148 
3.4116 
3.5149 
3.61 18 
3.7150 

3.8121 
3.9151 
4.0 I23 
4.1 I52 
4.2125 

4.3153 
4.4121 
4.5154 
4.6129 
4.71 54 

4.8131 
4.9155 
5.0 133 
5.1156 
5.2134 

5.3 156 
5.4136 
5.5157 
5.6137 
5.7157 - 

O. 1600 

0.2533 
0.3264 
0.4237 
0.4978 
0.5921 

0.6674 
0.7597 
0.8361 
0.9270 
1.0043 

1 .O942 
1.1720 
1.2612 
1.3395 
1.4212 

1 .SO70 
1.5951 
1.6742 
1.7619 
1.8415 

1.9288 
2.0085 
2.0956 
2.1756 
2.2625 

2.3426 
2.4292 
2.5096 
2.5960 
2.6765 

2.7628 
2.8435 
2.9295 
3.0103 
3.0962 

3.1772 
3.2631 
3.3441 
3.4298 
3.5109 

3.5966 
3.6778 
3.7633 
3.8446 
3.9300 

4.01 I4 
4.0968 
4.1782 
4.2635 
4.3450 

4.4302 
4.51 18 
4.5969 
4.6786 
4.7636 - 

o. 1200 

0.1905 
0.2453 
0.3 1 82 
0.3738 
0.4444 

0.5010 
0.5702 
0.6275 
0.6957 
0.7535 

0.8210 
0.8794 
0.9462 
1 .o05 I 
1.0715 

1.1306 
1.1967 
1.2560 
1.3218 
1.3814 

1.4470 
1 3068 
1.5721 
1.6321 
1.6972 

1.7573 
1 .a222 
1.8825 
1.9474 
2.0078 

2.0724 
2.1329 
2.1975 
2.2581 
2.3225 

2.3833 
2.4476 
2.5084 
2.5727 
2.6335 

2.6977 
2.7586 
2.8221 
2.8831 
2.9479 

3.0089 
3.0729 
3.1340 
3.1979 
3.2590 

3.3230 
3.3842 
3.4410 
3.5043 
3.5731 - 

0.0960 

0.1528 
0.1966 
0.2549 
0.2994 
0.3559 

0.401 2 
0.4565 
0.5023 
0.5569 
0.6032 

0.6571 
0.7038 
0.7573 
0.8044 
0.8576 

0.9048 
0.9577 
I .o052 
1.0578 
1.1055 

1.1580 
1.2058 
1.2580 
1.3060 
1.3581 

1 A062 
1.4582 
1.5064 
1.5583 
1 A066 

1.6583 
I .7067 
1 .7584 
1 .ô068 
1.8584 

1 .?O70 
1 .?sa5 
2.0071 
2.0586 
2.1072 

2.1586 
2.2073 
2.2587 
2.3075 
2.3587 

2.4075 
2.4587 
2.5076 
2.5587 
2.6077 

2.6589 
2.7078 
2.7589 
2.1079 
2.8589 - 

0.0800 
- 

O. 1275 
0.1641 
0.2127 
O 2498 
0.2968 

0.3345 
0.3806 
0.4 I 88 
0.4644 
0.5029 

0.5479 
0.5868 
0.63 14 
0.6706 
0.7148 

0.7542 
0.7984 
0.8379 
0.8818 
0.92 I5 

0.9652 
1 .O050 
1.0486 
1 .O887 
1.1321 

1.1721 
1.2154 
1.2556 
1.2988 
1.339 1 

1.3822 
1.4226 
1 A656 
1.5060 
1.5490 

1.5894 
1 A323 
1.6729 
1.7158 
1.7564 

1.7992 
1 .a390 
1 .a825 
1.9231 
1 .9659 

2.0066 
2.0493 
2.0900 
2.1326 
2.1734 

2.2160 
2.2568 
2.2993 
2.3403 
2.3828 - 

- 
0.0600 

0.0961 
0.1235 
0.1600 
o. 1877 
0.2231 

0.2513 
0.2859 
0.3145 
0.3487 
0.3776 

0.41 I4 
0.4405 
0.4740 
0.5033 
0.5366 

0.5661 
0.5992 
0.6289 
0.6611 
0.6916 

0.7243 
0.7542 
0.7869 
0.8170 
0.8495 

0.8796 
0.91 20 
0.9422 
0.9746 
1.0041 

1 .O371 
1.0674 
1 .O997 
1.1300 
1.1622 

1.1926 
1.2247 
1.2551 
1.2874 
1.3178 

1.3499 
1 .Ja03 
1.4124 
I .4429 
1.4749 

I .SO55 
1.5375 
1.5680 
1.6000 
1.6306 

1 A625 
1.6931 
1.7250 
1.7557 
1 .?a76 - 

- 
0.0480 

0.0774 
0.0493 
O. 1285 
0.1507 
0.1789 

0.201 5 
0.2291 
0.2520 
0.2794 
0.3026 

0.3295 
0.3529 
0.3796 
0.4031 
0.4297 

0.4533 
0.4798 
0.5036 
0.5299 
0.5537 

0.5799 
0.6038 
0.6300 
0.6540 
0.6801 

0.7041 
0.7301 
0.7542 
0.7801 
0.8043 

0.8301 
0.1544 
0.8803 
0.9045 
0.9303 

0.9545 
0.9103 
1.0046 
1 .O304 
1.0547 

1.0104 
1.1048 
1.1304 
1.1548 
1.1804 

1.2049 
1.2305 
1.2550 
1.2805 
1.3050 

1.3305 
1.3550 
1 .Ja06 
1.405 1 
1.4307 - 

0.0400 

0.0648 
0.083 1 
0.1074 
0.1258 
o. 1494 
0.1682 
0.1912 
0.2103 
0.2332 
0.2524 

0.2749 
0.2944 
0.3167 
0.3362 
0.3584 

0.3781 
0.4002 
0.4200 
0.4419 
0.46 17 

0.4836 
0.5035 
0.5253 
0.5454 
0.5671 

0.5871 
0.6087 
0.6288 
0.6504 
0.6706 

0.6921 
0.71 24 
0.7339 
0.7541 
0.7756 

0.7958 
0.8172 
0.1375 
0.8390 
0.8793 

0.9007 
0.9210 
0.9424 
0.9627 
0.9840 

1.0045 
1.0258 
1 .O462 
1 .O675 
1 .O879 

1.1092 
1.1296 
1.1508 
1.1713 
1.1926 

0.0300 

O. 1264 
0.1 437 
o. 1580 
0.1751 
0.1895 

0.2064 
0.2109 
0.2378 
0.2525 
0.2691 

0.2838 
0.3003 
0.3152 
0.3316 
0.3465 

0.3629 
0.3779 
0.3943 
0.4093 
0.4255 

0.4406 

- 
0.0240 
- 

0.1014 
0.1152 
0.1267 
O. 1403 
O.lSI9 

0.1654 
0.1770 
0.1905 
0.2022 
0.21 55 

0.2273 
0.2405 
0.2521 
0.2656 
ù.2775 

0.2906 
0.3026 

0.0150 

0.0639 
0.0725 
0.0796 
0.0882 
0.0954 

0.1038 
0.1111 
0.1 195 
O. I269 
0.1352 

0.1426 
0.1509 
o. 1583 
0.1665 

(continued on next poge) 

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



STD-SAE B92.L-ENGL L77b W 7743725 0584820 289 

i0/20 12/24 16/32 20/4(1 24/48 31/64 MIM 48/96 

45 DEG PRESSURE ANGLE 
TAME 93-MEASWEMENT BEWEEN PINS MAXIMUM ACTUAL SPACE WIDTH, FOR 45 WG PRESSISE A N W  

AND T-ANCE CLASS 4, INTERNAL INVOLUTE SWNES (Cont.) 

641128 OW60 l28/254 Splina Pitch 

N 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

ai  
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100  

1.016 
1.016 
1.016 
1.016 
1.015 

1.015 
1.015 
1.015 
1.014 
1.014 

1.014 
1.014 
1.013 
1.013 
1.013 

1.013 
1.013 
1.013 
1.012 
1.012 

l.Oi2 
1 .o1 2 
1.012 
1.012 
1 .o1 I 

1.011 
1.011 
1.011 
1.011 
1 .o1 1 

1.011 
1.011 
1.010 
1.010 
1.010 

1.010 
1.010 
1.010 
1.010 
1.010 

1.1920 
- 

5.8138 
5.9159 
6.0140 
b.1159 
6.2140 

6.3159 
6.4141 
6.5160 
b.6143 
6.7161 

6.8144 
6.9162 
7.0145 
7.1162 
7.2146 

7.3162 
7.4147 
7.5163 
7.6148 
7.7163 

7.8148 
7.9164 
8.0 150 
8.1165 
8.2150 

8.3165 
8.4151 
8.5166 
8.6152 
8.7166 

8.81 53 
8.9166 
9.01 54 
9.1167 
9.2154 

9.3167 
9.4 155 
9.5168 
9.6156 
9.7169 

- 

m.im - 

4.8453 
4.9304 
5.0122 
5.0971 
5.1789 

5.2638 
5.5457 
5.4306 
5.5124 
5.5973 

5.6792 
5.7640 
5.8460 
5.9307 
6.01 27 

6.0974 
6. I795 
6.2642 
6.3462 
6.4309 

6.51 29 
6.5975 
6.6797 
6.7643 
6.8465 

6.9310 
7.0 I32 
7.0978 
7.1800 
7.2644 

7.3467 
7.43 1 1 
7.5135 
7.5979 
7.6802 

7.7646 
7.8449 
7.9313 
8.0136 
8.0980 

- 

- 
1.1200 - 

1.6343 
1.6981 
b.7595 
1.8232 
5.8845 

1.9482 
4.0096 
4.0752 
1.1346 
4.1982 

4.2598 
4.3233 
4.3848 
4.4483 
4.5098 

1.5734 
4.6349 
4.6985 
4.7600 
4.8235 

4.8850 
4.9485 
5.0101 
5.0735 
5.1352 

5.1986 
5.2602 
5.3236 
5.3852 
5.4486 

5.5103 
5.5736 
5.6554 
5.4987 
5.7604 

5.8237 
5.8854 
5.9487 
6.0105 
6.0738 

- 

m.ow 

2.9079 
2.9589 
3.0080 
3.0590 
3.1081 

3. I590 
3.2081 
3.2590 
3.3082 
3.3590 

3.4083 
3.4592 
3.5083 
3.5592 
3.6084 

3.6592 
3.7084 
3.7593 
3.8085 
3.8593 

3.9085 
3.9593 
4.0086 
4.0593 
4.1087 

4.1594 
4.2087 
4.2594 
4.3087 
4.1594 

4.4087 
4.4594 
4.5089 
4.5595 
4.6089 

4.6595 
4.7089 
4.7595 
4.8089 
4.8596 

- 

D.0800 

2.4236 
2.46661 
2.5070 
2.5495 
2.5904 

2.6329 
2.6738 
1.7162 
2.7572 
2.7996 

2.8405 
2.8829 
2.923V 
2.9664 
1.0074 

3.0497 
3.0967 
3.1330 
3.1741 
3.2164 

3.2575 
3.2998 
3.3409 
5.3832 
3.4242 

3.4665 
3.5076 
3.5498 
3.5910 
5.6333 

3.6744 
3.7166 
3.7577 
3.- 
3.841 I 

3.8834 
3.9245 
3.9467 
4.0079 
4.0501 

- 

- 
>.o600 -- 

1.8183 
I .8502 
I .I808 
1.9127 
I .9433 

I .9753 
2.0059 
2.0378 
2.0685 
2.1003 

2.1310 
2.1628 
2.1935 
2.2254 
2.2561 

2.2879 
2.3186 
2.3504 
2.381 2 
2.4 129 

2.4438 
2.4755 
2.5063 
2.5380 
2.5688 

2.6005 
2.6313 
2.6630 
2.6939 
2.7256 

2.7564 
2.7881 
2.0190 
2.8506 
2.8815 

2.9132 
2.9441 
2.9757 
3.0066 
3.0382 

- 
1.0480 - 

A552 
,4807 
3 0 5 2  
s307 
3 5 5 2  

3808 
I .6053 
I A308 
I A553 
1 .u08 

I .7054 
I .I308 
I .7554 
I .7m9 
1.8055 

1.8309 
I A555 
I A809 
I .9055 
I .9309 

I .9556 
1.9810 
2.0056 
2.0310 
2.0557 

2.0810 
1.1057 
1.1310 
2.1558 
2.181 I 

2.2058 
2.231 1 
2.2558 
2.281 1 
2.3053 

2.3311 
2.3559 
2.3812 
1.4059 
2.4312 

- 
LO400 - 

1.2130 
1.2343 
1.2547 
I .2759 
I .2964 

1.3177 
1.3382 
1.3591 
1.3799 
I A01 1 

1.4215 
I A427 
1.4632 
I A845 
I .so50 

I 3262 
1.5467 
I .Só78 
I . 5 u 4  
I .6095 

1 M O 1  
1.6513 
1.6718 
1 A929 
1.7135 

1.7346 
1.7552 
1 .i763 
1.7969 
1.8181 

1 .u86 
1 A597 
1 .8803 
1.9014 
1.9220 

1 .9432 
I .9637 
1.9841) 
2.0054 
2.0265 

1.0300 1.0210 0.0150 
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122 

48/96 641128 801160 1281256 

45 DEG PRESSURE ANGLE 
T A K E  9 4 - M E A m E N T  BEWEEN PINS K)R MAXIMUM ACTUAL SPACE WIDTH, FOR 45 MG mSsu# ANGLE 

AND TWiRANCE U A S S  5, WIERNAL INVJVOLUTE SPLINES 

Spiitu Pitch 

N 

6 
7 
1 
9 

I O  

I I  
12 
13 
14 
I 5  

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

24 
17 
18 
19 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
41 
43 
44 
45 

46 
47 
48 
49 
50 

51 
51 
53 
54 
55 

56 
57 
58 
59 
60 

- 

1.390 
1.238 
1.208 
1.152 
1.144 

1.113 
1.110 
1 .o90 
1 .O89 
1 .O75 

1 .O75 
1 .o65 
1 .o64 
1 .O57 
1 .O57 

1.051 
1.051 
1 .O46 
1 .O46 
1 .O41 

1 .O42 
1.038 
1 .O38 
1 .O35 
1 .O35 

1 .O33 
1.033 
1.031 
1.031 
I .O29 

1.029 
1 .O27 
1 .O17 
1 .O16 
1 .O16 

1 .O14 
1 .o24 
I .O23 
1 .O23 
1 .o12 

1 .o22 
1.021 
1.021 
1.010 
1 .o10 

1.019 
1.019 
1.019 
1.019 
1.018 

1.018 
1.017 
1.017 
1.017 
1.017 - 

O. 1910 - 

0.3045 
0.3912 
0.5089 
0.5978 
0.7 109 

0.8014 
0.9111 
1 .o038 
1.1119 
1.205s 

1.3134 
1 A069 
1.5139 
I .6079 
1.7142 

1.8018 
1.9116 
2.0095 
2.1 I 48  
1.1101 

1.3150 
1.1107 
1.5153 
1.61 12 
1.7154 

2.8116 
2.9154 
3.01 10 
3.1157 
3.2113 

3.3158 
3.4126 
3.5159 
3.6130 
3.7161 

3.8132 
3.9161 
4.0135 
4.1 163 
4.2136 

4.3163 
4.4139 
4.5165 
4.6140 
4.7166 

4.8143 
4.9166 
5.0144 
5.1 168 
5.1146 

5.3168 
5.4 147 
5.5149 
5.6149 
5.7170 - 

0.1600 - 

0.2544 
0.3174 
0.4246 
0.4917 
0.5930 

0.6663 
0.7606 
0.8370 
0.9180 
1.0051 

1 .O95 1 
1.1730 
1.2622 
1.3405 
1.4191 

I .SO79 
1.5960 
1.6752 
1.7629 
1 .u24 

1.9198 
2.0095 
1.0966 
1.1766 
1.1634 

2.3416 
2.4303 
2.5106 
2.5970 
2.4775 

2.7638 
2.8445 
1.9305 
3.01 I4 
3.0974 

3.1783 
3.2641 
3.3452 
3.4309 
3.5110 

3.5976 
3.6789 
3.7644 
3.8457 
3.93 12 

4.0116 
4.0979 
4.1793 
4.2647 
4.3461 

4.4314 
4.5 I29 
4.5982 
4.6798 
4.7641 - 

0.1200 - 

0.1914 
0.1461 
0.3191 
0.3147 
0.4453 

0.5016 
0.5710 
0.6281 
0.6965 
0.7544 

0.1219 
0.8801 
0.9471 
1 .o059 
1 .O724 

1.1314 
1.1975 
1.2M9 
1.3117 
1.3813 

1 A478 
1.5076 
1.5729 
1 A330 
1 A981 

1.7581 
I .8132 
1 .a834 
1.9411 
1.0087 

2.0734 
2.1338 
2.1984 
2.2590 
1.3235 

1.3841 
1.4486 
1.5093 
1.5736 
1.6345 

1.6987 
2.7596 
1.8238 
1.8847 
2.9489 

3.0099 
3.0739 
3.1350 
3.1989 
3.1600 

3.3140 
3.3852 
3.4491 
3.5103 
3.5741 - 

0.0960 - 

0.1537 
0.1974 
0.1559 
0.3003 
0.3568 

0.4020 
0.4573 
0.5031 
0.5571 
0.6040 

0.6580 
0.7047 
0.7581 
0.8053 
0.8584 

0.9057 
0.9585 
1.0060 
1 .O587 
1.1064 

1.1588 
I .2066 
1.1589 
1 .m69 
1.3590 

1.4071 
1.4591 
1 .SO73 
1.5591 
1.6075 

1.6593 
1 .to77 
1.7593 
1 .W78 
1 .o594 

1 .pow 
1.9594 
1.0081 
1.0595 
1.1012 

1.1594 
1.2083 
2.1594 
2.3084 
1.3597 

1.4086 
2.4598 
1.5016 
1.5598 
1.0017 

1.6599 
2.7018 
1.7599 
2.0089 
1.8599 

0.0140 - 

0.1185 
0.1649 
0.2136 
0.1% 
0.1976 

0.3353 
0.3814 
0.4196 
0.4651 
0.5037 

0.5467 
0.5875 
0.6321 
0.67 14 
0.7157 

0.755 I 
0.799 1 
0.8317 
0.8816 
0.9213 

0.9660 
1 .o059 
1 .O494 
1 .O895 
1.1329 

1.1730 
1.1163 
1.2564 
1.1996 
1.3400 

1.3831 
1.4134 
1 A665 

1.5499 

1.5904 
I .6333 
I A738 
1.7166 
1.7573 

1 .o001 
1 .U07 
1 .ou4 
1.9141 
1.9669 

2.0076 
2.0501 
1.0909 
2.1336 
2.1743 

1.1170 
2.1578 
2.3004 
2.3411 
1.3837 

I .5wa 

- 

0.0600 - 

0.0971 
0.1 143 
0.1601 
0.1885 
0.1238 

0.2521 
0.16ó7 
0.31 53 
0.3495 
0.3784 

0.4121 
0.4413 
0.4747 
0.5041 
0.5374 

0.5669 
0.6oOo 
0.6296 
0.6626 
0.6924 

0.7151 
0.7551 
0.7877 
0.8178 
0.8503 

0.0804 
0.91 19 
0.9430 
0.9754 
1 .o057 

1 .O380 
1 .o683 
1.1005 
1.1301 
1.1631 

1.1935 
1.2257 
1.1560 
1 2812 
1.3187 

1.3508 
1.381 2 
1.4133 
I A438 
1 A759 

1.5064 
1.5384 
1.5690 
1 .mo9 
1.6515 

1.6635 
1.694 1 
1.7161 
1.7567 
1.7886 - 

- 
0.0480 - 

0.0713 
0.IOQO 
0.1293 
0.1514 
0.1797 

0.1022 
0.2299 
0.2518 
0.2802 
0.3033 

0.3303 
0.3534 
0.3804 
0.4040 
0.4305 

0.4541 
0.4806 
0.5043 
0.5307 
0.5545 

0.5008 
0.6047 
0.6308 
0.6549 
0.6809 

0.7050 
0.7309 
0.7550 
0.7809 
0.8051 

0.831 1 
0.8553 
0.881 I 
0.9053 
0.9312 

0.9555 
0.981 1 
1.0055 
1.0312 
1.0557 

1.0813 
1.1057 
1.1313 
1.1557 
1.1#14 

1 .lo59 
1.1315 
1.2559 
1 2.1 5 
1,3059 

1.3316 
1.3560 
1.3816 
1.4061 
1.4316 - 

- 
0.0400 

0.0657 
0.0838 
o. 1082 
0.1266 
O. 1 501 

0.1690 
0.1910 
0.21 1 1  
0.2339 
0.2531 

0.2757 
0.2951 
0.3174 
0.3371 
0.3592 

0.3789 
0.4009 
0.4207 
0.4417 
0.4626 

0.4844 
0.5043 
0.5261 
0.5461 
0.5679 

0.5879 
0.6096 
0.6297 
0.6513 
0.67 1 5 

0.6930 
0.7132 
0.7347 
0.7549 
0.7765 

0.7967 
0.8182 
0.8384 
0.8598 
0.8802 

0.90 I 6  
0.9119 
0.9433 
0.9636 
0.9851 

1.0054 
1 .O167 
1 .O47 1 
1 .06u 
1 .O888 

1.1 i02 
1.13Oó 
1.1519 
1.1723 
1.1935 - 

Q.ou)o 

0.1271 
0.1444 
0.1587 
0.1757 
0.1901 

0.1071 
0.1217 
0.1384 
0.1531 
0.2697 

0.2845 
0.301 1 
0.3159 
0.3324 
0.3471 

0.3636 
0.3786 
0.3949 
0.4100 
0.4263 

0.44 13 

- 
1.0240 - 

1.1020 
1.1159 
1.1273 
1.1409 
1.1 525 

1.16¿1 
1.1m 
1.1911 
1.2029 
1.2161 

1.2280 
11413 
).1S3l 
b.2643 
1.2781 

k.n13 
xUu1 

0.0150 

0.0614 
0.0731 
0.0803 
O . O U I  
0.0960 

0.1045 
0.1117 
0.1201 
O. 1274 
0.1358 

0.1432 
0. l5 l5  
0.1509 
0.1671 

(continued on nod pago) 
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45 DEG PRESSURE ANGLE 123 
TAME 94-- Mmffc PWS FOR MAXIMUM A C N M  SPACE WIDTH, 45 DEG PRESSWE A N G E  

Am) TOLERANCE C U S S  5, NEäNAL WOlUíE SPUNES (Cont.) 

spline Pitch 

N 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

16 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

1.016 
1.016 
1,016 
1.016 
1.015 

1 .o1 5 
1 .o1 5 
1.015 
1.014 
1.014 

1.014 
1.014 
1.013 
1.013 
1.013 

1.013 
1.013 
1.013 
1 .o1 2 
1.012 

1.012 
1.012 
1.012 
1.012 
1.011 

1.011 
1.01 I 
1.011 
1.011 
1 .o1 1 

1 .o1 1 
1.011 
1 .o10 
1.010 
1.010 

1.010 
1.010 
1.010 
1.010 
1.010 

- 

0.1920 

5.8150 
5.9171 
6.0 152 
6.1 I71 
6.2154 

6.3172 
6.4154 
6.5 173 
6.6156 
6.7174 

6.8 1 57 
6.9174 
7.0158 
7.1175 
7.2159 

7.3176 
7.4160 
7.5176 
7.6161 
7.7178 

7.8163 
7.9178 
8.0163 
8.1179 
8.2165 

8.3179 
8.4165 
8.518a 
8.6166 
8.71 80 

8.8168 
8.9101 
9.0168 
9.1181 
9.2 170 

9.3182 
9.4170 
9.5183 
9.6171 
9.7184 

- 

1.8465 
1.9316 
5.0134 
5.0983 
5.1 802 

5.2651 
5.3469 
5.4318 
5.5138 
5.5916 

5.6805 
5.7653 
5.8473 
5.9320 
6.0140 

6.0980 
6.1101 
6.2655 
6.3475 
6.4323 

6.5144 
6.5989 
6.68 1 1 
6.7657 
6.8479 

6.9324 
7.0146 
7.0992 
7.1814 
7.2659 

7.3482 
7.4326 
7.5149 
7.5993 
7.6017 

7.7661 
7.8484 
7.9328 
8.0152 
8.0995 

- 

D. 1200 

3.6354 
3.6992 
3.7605 
3.8242 
3.8855 

3.9493 
4.0107 
4.0743 
4.1357 
4.1 W 3  

4.2608 
4.3244 
4.3859 
4.4495 
4.5109 

4.5745 
4.6361 
4.6996 
4.761 1 
4.8246 

4.8861 
4.9497 
5.01 13 
5.0747 
5.1363 

5.1997 
5.2614 
5.3248 
5.3865 
5.4498 

5.51 15 
5 .948  
5.6366 
5.6999 
5.7616 

5.8249 
5.8867 
5.9500 
6.0118 
6.0750 

- 

). 0960 

Z .m 
z.9600 
3.0091 
3.0600 
1.1091 

3.1601 
3.2092 
3.2601 
3.3093 
3.3602 

3.4093 
5.4603 
3.5094 
3.5403 
3.6095 

3.6603 
3.7096 
3.7604 
3.8096 
3.8604 

3.9096 
3.9605 
4.0098 
4.0605 
4.1098 

4.1605 
4.2099 
4.2606 
4.1099 
4 . m  

4.4100 
4.4606 
4.5101 
4.5607 
4.6101 

4.6607 
4.7101 
4.7601 
4.8102 
4.8608 

- 

1.0100 

2.4246 
2.4671 
2.5080 
2.5505 
2.5914 

2.6339 
2.6748 
2.7173 
2.7582 
2.8006 

2.8416 
2.8840 
2.9250 
2.9674 
3.0084 

3.0507 
3.0918 
3.1342 
3.1752 
3.2175 

3.2585 
3.3009 
3.3420 
3.3843 
3.4253 

3.4676 
3.5080 
3.551 1 
3.5922 
5.6344 

3.6755 
3.7177 
3.7590 
3.8012 
3.8423 

3.8845 
3.9256 
3.9679 
4.0091 
4.0513 

- 

- 
).O600 - 

1.8193 
1.8512 
1.8818 
1.9137 
I .9443 

I .9763 
1 .O070 
2.0388 
2.0695 
2.1013 

2.1320 
2.1639 
2.1946 
2.2264 
2.2571 

2.2889 
2.3198 
2.3515 
2.3823 
2.4140 

2.4448 
2.4766 
2.5074 
2.5391 
2.56w 

2.6016 
2.6325 
2.6642 
2.6950 
2.7267 

2.7576 
2.7892 
2.8202 
2.8518 
2.8827 

2.9143 
2.9452 
2.9769 
3.0078 
3.0394 

- 

).o180 - 

1.4562 
1.4817 
1 .so62 
1.5317 
1.5562 

1.5818 
1.6063 
1.6318 
1 A564 
1.6818 

1.7064 
1.7319 
1.7565 
1.7819 
1 .w65 

1.8319 
1 A566 
1.8820 
1.9066 
1.9320 

1.9566 
1 .O821 
2.0068 
2.0321 
2.0568 

2.0821 
2.1069 
2.1322 
2.1569 
2.1822 

2.2069 
2.2322 
2.2570 
2.2823 
2.3070 

2.3323 
2.3570 
2.3824 
2.4071 
2.4324 

1.0400 
- 

1.2140 
I .2353 
I .2557 
I .2770 
1.2974 

1.3187 
1.3392 
I .Mo4 
1.3809 
1.4021 

I A225 
I A438 
I A643 
I A855 
I .so60 

1.5272 
1.5478 
1.5690 
1.5895 
1.6106 

1.6311 
1.6524 
1 A729 
1 A941 
1.7146 

1.7357 
1.7564 
I .ms 
I .7910 
1.8192 

1.8397 
1 .wo8 
1.8815 
1.9026 
1.9232 

1 .9443 
I .9648 
1.9860 
2.0066 
2.02n 

).O300 - .0240 - 0.01M 
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1 24 45 DEG PRESSURE ANGLE 
TABLE 95-MEASUREMW IKTWEEN PINS W MAXIMUM ACTUAL SPACE WIDTH, FOR 45 W X  PRESSURE A W E  

AND TOLERANCE CLASS 6, INTERNAL INVOLUTE SPLINES 

Spiino Pitch 

N 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4 1  
4 2  
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

-- 

1.390 
1.238 
1 ,208 
1.152 
1.144 

1.113 
1.110 
1 .o90 
I .O89 
1 .O75 

1.075 
1 .O65 
1 .O64 
1 .O57 
1 .O57 

1.051 
1.051 
I .O46 
1 .O46 
1 .O42 

1.042 
1 .O38 
1 .O38 
1 .O35 
1 .O35 

I .O33 
1 .O33 
1.031 
1.031 
1 .O29 

1 .O29 
1 .O27 
1 .O27 
1 .O26 
1 .O26 

1 .O24 
I .O24 
1 .O23 
1 .O23 
1 .o22 

1 .o22 
1.021 
1.021 
I .o20 
1 .o20 

1.019 
1.019 
1.019 
1.019 
1.018 

1.018 
1.017 
1.017 
1.017 
1.017 

0.1920 

0.3059 
0.3935 
0.5 1 O2 
0.5W1 
0.7 I22 

0.8026 
0.9134 
1 .o050 
1.1141 
1.1068 

1.3147 
1.4081 
1.5152 
1.6092 
1.7156 

1.8101 
1.9158 
2.0109 
2.1161 
2.21 I4 

2.3164 
2.4120 
2.5166 
2.6126 
2.7167 

2.8130 
2.9169 
3.0133 
3.1 171 
3.2137 

3.3173 
3.4141 
3.5174 
3.6144 
3.7175 

3.8147 
3.9177 
4.0149 
4.1178 
4.2152 

4.3179 
4.4154 
4.51 80 
4.6157 
4.7181 

4.81 58 
4.9183 
5.0160 
5.1183 
5.2162 

5.3184 
5.4164 
5.5186 
5.6165 
5.7187 

0.1600 

0.2558 
0.3287 
0.4259 
0.5000 
0.5943 

0.6696 
0.7619 
0.8382 
0.9292 
1 .O064 

1 .O963 
1.1741 
1.2634 
1.3417 
I A304 

1.5092 
1 .5973 
1 A765 
1.7642 
I A437 

1.9311 
2.0108 
2.0980 
2.1779 
2.2647 

2.3450 
2.4316 
2.5119 
2.5984 
2.6789 

2.7653 
2.8459 
2.9320 
3.01 29 
3.0988 

3.1798 
3.2656 
3.3466 
3.4324 
3.5135 

3.5991 
3.6804 
3.7659 
3.8473 
3.9327 

4.0141 
4.0995 
4.1810 
4.2662 
4.3478 

4.4330 
4.5147 
4.5998 
4.6814 
4.7666 

0.1200 

O. 1928 
0.2473 
0.3203 
0.3758 
0.4465 

0.5030 
0.5722 
0.6294 
0.6976 
0.7556 

0.8230 
0.8814 
0.9483 
1 .O071 
1 .O735 

1.1326 
l.lP87 
1.2581 
1.3239 
1.3835 

I A491 
1.5089 
1.5742 
1.6341 
1 A993 

1.7594 
1 3244 
I .ô846 
1.9495 
2.0099 

2.0746 
2.1351 
2.1997 
2.2603 
2.3248 

2.3855 
2.4499 
2.5107 
2.5749 
2.6359 

2.7001 
2.7610 
2.8251 
2.8861 
2.9502 

3.0112 
3.0752 
3.1364 
3.2003 
3.2615 

3,3255 
3.3866 
3.4505 
3.5117 
3.5756 - 

- 
0.0960 
- 

0.1551 
0.1986 
0.2571 
0.3014 
0.3579 

0.4032 
0.4585 
0.5043 
0.5588 
0.6052 

0.6592 
0.7058 
0.7593 
O.ôO64 
0.1596 

0.9068 
0.9597 
1 .o073 
1.0599 
1.1075 

1.1601 
1.2079 
1.2601 
1.3081 
1.3603 

1.4084 
1 A603 
1.5085 
1.5605 
1.6081 

1 MO5 
1.7089 
1.7606 
1.0091 
1 .Mo7 

1.9093 
1.9608 
2.0094 
2.0608 
2.1096 

2.1609 
2.2096 
2.2609 
2.3098 
2.361 1 

2.4099 
2.461 I 
1.5100 
2.5612 
2.6101 

2.6613 
2.7102 
2.7613 
2.8103 
2.8614 - 

0.0100 

O. 1297 
0.1661 
0.2146 
0.2516 
0.2987 

0.3364 
0.3825 
0.4206 
0.4662 
0.5047 

0.5497 
0.5886 
0.6333 
0.6724 
0.7167 

0.7561 
0.8003 
0.8398 
0.8837 
0.9234 

0.9672 
1 .o070 
1 .O505 
1 .o906 
1.1340 

1.1741 
1.2174 
1.2577 
1 .JO09 
1.3411 

1.3842 
1 A246 
1 A677 
I .5081 
1.5510 

1.5916 
1.6345 
1 A750 
1.7179 
I .7585 

1.8013 
1.8419 
1 A847 
1.9254 
1.9681 

2.0088 
2.051 5 
2.0923 
2. I349 
2.1756 

2.2183 
2.2591 
2.3017 
2.3425 
2.3851 - 

.__ 

0.0600 
- 

0.0981 
0.1255 
0.1619 
O. I896 
0.2249 

0.2532 
0.2877 
0.3163 
0.3505 
0.3794 

0.4132 
0.4423 
0.4759 
0.5052 
0.5384 

0.5680 
0.601 1 
0.6308 
0.6637 
0.6934 

0.7263 
0.7562 
0.7888 
0.8189 
0.8515 

0.881 5 
0.9140 
0.9442 
0.9766 
1 .O068 

1 .O391 
1 .o695 
1.1018 
1.1321 
1.1643 

1.1947 
1.2269 
1.2573 
1.2895 
1.3199 

1.3520 
1.3825 
1.4146 
1.4451 
1 A771 

1.5076 
1.5397 
1.5703 
1.6023 
1 A328 

1.6649 
1 A954 
1.7274 
1.7580 
1.7900 - 

- 
0.0480 

0.0795 
0.1012 
0.1303 
0.1525 
0.1007 

0.2033 
0.2310 
0.2539 
0.1812 
0.3044 

0.33 13 
0.3547 
0.3815 
0.4050 
0.43 16 

0.4552 
0.4817 
0.5054 
0.5318 
0.5556 

0.5819 
0.6058 
0.6319 
0.6560 
0.6820 

0.7061 
0.7321 
0.7563 
0.7822 
0.8063 

0.1322 
0.8565 
0.8823 
0.9065 
0.9323 

0.9567 
0.9824 
1.0067 
1 .O325 
1 .O569 

1 .O825 
1.1069 
1.1327 
1.1570 
1.1827 

1.2071 
1.2328 
1.2572 
1.2828 
1.3072 

1.3329 
1.3574 
1 3829 
1.4074 
1.4330 - 

- 
0.0400 

0.0669 
0.0850 
0.1091 
0.1276 
0.1512 

O. 1700 
0.1931 
0.2121 
0.2350 
0.2542 

0.2767 
0.296l 
0.3185 
0.3381 
0.3603 

0.3799 
0.4021 
0.4218 
0.4438 
0.4636 

0.4855 
0.5055 
0.5272 
0.5473 
0.5690 

0.5891 
0.6107 
0.6309 
0.6525 
0.6726 

0.6942 
0.7144 
0.7359 
0.7561 
0.7776 

0.7979 
0.8 194 
0.8396 
0.861 2 
0.8814 

0.9028 
0.9231 
0.9446 
0.9649 
0.9863 

I .o066 
1 .O281 
1.0484 
1 .o697 
1 3901 

1.1115 
1.1319 
1.1532 
1.1736 
1.1949 - 

0.0300 

O. I279 
0.1452 
O. I596 
0.1767 
0.1911 

0.1000 
0.2225 
0.2394 
0.2540 
0.2706 

0.2854 
0.3020 
0.3168 
0.3333 
0.3482 

0.3645 
D.3796 
0.3959 
0.41 09 
D.4272 

D.4423 

(continued 

0.0240 
- 

0.1029 
0.1 I67 
0.1283 
0.1419 
0.1534 

O. I669 
0.1786 
0.1921 
0.2038 
0.2171 

0.2289 
0.2422 
0.2541 
0.2672 
0.279I 

0.2922 
0.3043 

on next  

0.0150 

0.0653 
0.0739 
0.081 1 
0.0897 
0.0969 

0.1053 
0.1126 
O. I209 
0.1284 
0.1367 

O. 1440 
0.1523 
o. 1597 
0.1680 
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45 DEG PRESSURE ANGLE 
TAUE 9S-MLASUQEMENT MmEN PWS FOR MAXIMUM ACTUAL SPACE WIDTH, TOR 45 DHi PRESSURE ANGLE 

AND TOLERANCE C U S S  6, INTERNAL INVOLUTE W E S  (Cont.) 

Wl6Q 1281156 Splin Fitch 

- 
D . O W  - 

2.4260 
2.4685 

3 0 9 4  
.55 I 9  
.5928 

. a 5 2  
#.6743 
'.7187 
'.7596 
!.Wo10 

!.U31 
!.0855 
f.9264 
1.9688 
1.0099 

1.0522 
1.0931 
1.1357 
1.1767 
1.2190 

l.2601 
1.302S 
3.3435 
U 1 5 8  
U 2 6 9  

U 6 9 1  

3.5124 
3.5937 
3.634 

3.6771 
3.7191 
3.7604 
3.8021 
3.143t 

3.8841 
3.9274 
3.9694 
4.0101 
4.052í 

~ 5 \ 0 3  

N 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

1 1  
82 
83 
84 
85 

84 
87 
88 
19 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

.O16 

.O16 

.O16 

.O16 

.O15 

.O15 

.O15 

.o1 5 

.O14 

.O14 

.O14 

.O14 

.O13 

.O13 

.O13 

1.013 
1.013 
1.013 
1.012 
I .o1 2 

1.012 
1.012 
I .o1 2 
1.012 
1.011 

1.011 
I .o1 1 
1.01 I 
1.011 
1.011 

1.011 
1.01 1 
1.010 
1.010 
1.010 

1 .o10 
1.010 
1.010 
1,010 
1.010 

- 

.1920 - 

1.8167 
1.9187 
1.0169 
1.1180 
1.2171 

1.3190 
1.4172 
b.5191 
1.6 I73 
1.7191 

1.8175 
L.9192 
'.O177 
r.1 IV3 
1.2177 

1.3194 
7.4179 
7.5 195 
7.6180 
7.7196 

7.8182 
7.9 I97 
1.0112 
8.1 198 
8.2184 

8.3199 
8.4185 
8.5199 
1.6 1 87 
8.7200 

8.8117 
0.9201 
9.0188 
9.1203 
9.2190 

9.3203 
9.4191 
9.5101 
9.6191 
9.7205 

- 

- 
l.1400 - 

1.8483 
1.9333 
1.01 51 
1.1OOO 
1.1819 

1.2668 
1.3487 
1.4336 
1.5155 
5.6003 

5.4823 
1.7671 
5.8491 
5.9339 
b.0158 

6.1006 
6. I827 
6.2673 
6.3495 
6.4341 

6.5163 
6.6009 
6.6830 
6.7676 
6.8498 

6.9344 
7.0166 
7.1011 
7.1 834 
7.2679 

7.3501 
7.4346 
7.5169 
7.6014 
7.6837 

7.7681 
7.8505 
7.9349 
8.0172 
8.1016 

- 

.1200 - 

A369 
8.7006 
8.7619 

1.8871 
#.8257 

1.9507 
1.0121 
1.0758 
1.1372 
1.2009 

1.2623 
1.3260 
1.3874 

1.5126 

1.5761 
1.6176 
1.701 1 
1.7627 
1.0261 

4.8870 
1.951 2 
5.0129 
5.0763 
5.1379 

5.2013 
5.2630 
5.3264 
5.3801 
5.451 5 

5.5132 
5.5765 
5.6382 
5.7016 
5.7633 

5.8267 
5.8884 
5.9518 
6.0135 
6.0748 

i .4~10 

- 

- 
1.0960 - 

f.9104 
1.9614 
1.0105 
1.0615 
1.1 106 

1.1616 
1.2107 
1.2617 
1.3101 
1.3617 

3.4108 
3.4618 
B.5110 
9.5611 
3.61 11 

3.6619 
3.71 11 
3.7619 
3.81 12 
3.8420 

3.9113 
3.9620 
4.01 14 
4.0621 
4.1 114 

4.1621 
4.2115 
4.2622 
4.3116 
4.3623 

4.41 17 
4.4623 
4.51 17 
4.5624 
4.61 18 

4.6625 
4.7118 
4.7626 
4.81 19 
4.8426 

- 

.8206 
3525 
.8832 
.9151 
-9458 

I .9776 
f .wu 
1.0402 
1.0709 
1.1027 

1.1335 
1.1653 
1.1960 
1.2278 
2.2587 

2.2904 
2.3212 
2.3530 
2.3831 
2.4 155 

2.4463 
2.4711 
2.5089 
2.5406 
2.5714 

2.6a31 
2.óS40 
2 . w  
2A9M 
2.7283 

2.7592 
27908 
2.811s 
2.8534 
2.8843 

2.9159 
2.9469 
2.9784 
3.0094 
3.041 1 

4575 
A830 
3076 
.5331 
.5576 

3831 
.6078 
A332 
A578 
A832 

.7079 

.7333 

.7579 
I . 7 u 3  
I .u)m 
I A334 
I .8580 
1.8835 
I .W81 
I .9335 

I .9582 
I .9836 
1.0083 
1.0336 
1.05U 

Z.0137 
1.1014 
2.1337 
2.1511 
2.1838 

2.2085 
2.2338 
2.2584 
2.2839 
2.5084 

2.3339 
2.3587 
2.3841 
2.4087 
2.434 1 

- 

.O400 

.2154 

.2366 

.257l 

.2784 
2988 

3200 
3106 
3611 
3823 

I A035 

1.1241 
I A453 
I . u 5 7  
1.4849 
I .so75 

1.5287 
I .5492 
1 .5705 
1.5910 
1.6121 

I A327 
I A539 
1 A744 
1 A956 
1.7161 

1.7373 
1.7579 
I .m 
1.7996 
1 .8208 

1.U13 
1 . U 2 4  
1 A83 I 
1.9042 
1.9248 

1.9459 
1 .9w 
1.9876 
2.0012 
2.0293 

0300 3240 1.01 50 
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10/20 12/24 16/32 20/40 24/48 32/64 40180 

45 DEG PRESSURE ANGLE 
TAME %-MEASUREMENT BETWEEN PINS FOR MAXIMUM A C N A 1  SPACE WIDTH, FOR 45 DEG PRESWRE ANCLE 

AND TOLERANCE CLASS 7, INTERNAL INVOLUTE SPLINES 

48/91 641128 101160 128l25b Splinr Pitch 

0.1293 
0.1446 
0.1609 
0.1779 
0.1915 

N 

6 
7 
8 
? 

10 

I l  
I2 
I3 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

0.1043 
O . I l 8 1  
0.1295 
0.1432 
0.1548 

-- 

I .3?0 
1.238 
1.208 
1.152 
1.144 

1.113 
1.110 
1 .O90 
1 .O89 
1 .O75 

I .O75 
I .O65 
1 .O64 
1 .O57 
1 .O57 

1.051 
1.051 
1 .O46 
1 .O46 
I .O42 

1.042 
1.038 
1.038 
1 .O35 
1.035 

1 .O33 
I .O33 
1.031 
1.031 
1 .O29 

1 .O29 
1 .O27 
1.027 
1 .O26 
1 .O26 

I .O24 
I .O24 
1 .O23 
1.023 
1.022 

I .o22 
I .o2 1 
1.021 
I .o20 
I .o20 

1.019 
I ,019 
1.019 
1.019 
1.018 

1.018 
1.017 
1.017 
1.017 
1.017 - 

0.2093 
0.2239 
0.2407 
0.2554 
0.2720 

0.1683 
0.1799 
0.1934 
0.1051 
0.2184 

0.1920 

0.2868 
0.3034 
0.3182 
0.3347 
0.3496 

0.3080 
0.3955 
0.5121 
0.6010 
0.7140 

0.8045 
0.9152 
1 .O068 
1.1161 
1.2086 

1.3166 
1.4100 
1.5171 
1.6111 
1.7175 

1.8120 
1.9178 
2.0128 
2.1 181 
2.2135 

2.3184 
2.4141 
2.5186 
2.6146 
2.7188 

2.8151 
2.9l90 
3.0155 
3.1 192 
3.2159 

3.3193 
3.4162 
3.5196 
3.6165 
S.7198 

1.8169 
1.9199 
1.0171 
1.1201 
1.2 174 

1.3202 
1.4177 
1.5204 
1.6179 
1.7205 

1.8182 
1.9206 
1.0184 
i. 1208 
i.2187 

1.3209 
1.4189 
1.5210 
1.6191 
1.721 1 - 

0.2303 
0.2436 
0.2554 
0.2687 
0.1806 

0.1600 

0.2579 
0.3307 
0.4278 
0.5019 
0.5461 

0.67 I4 
0.7637 
0.8401 
0.931 1 
I .O082 

1.0983 
1.1760 
1.2653 
1 .U36 
I A323 

1.5111 
1.5993 
1.6784 
I .7662 
1.8457 

1 .?33 I 
2.01 29 
2.1000 
2. I800 
2.2668 

2.3471 
2.4337 
2.5141 
2.6005 
2.681 1 

2.7673 
2.8481 
2.9342 
3.0150 
3.1011 

3.1820 
3.2679 
1.3489 
3.4347 
l .SlS8 

3.6015 
3.6827 
1.7683 
1.8496 
1.9351 

1.0165 
1.1019 
1.1834 
1.2686 
1.3503 

1.4354 
1.5171 
1.6022 
1.6840 
1.7690 - 

0.1200 

0.1948 
0.2493 
0.3221 
0.3775 
0.4483 

0.5047 
0.5740 
0.631 2 
0.6994 
0.7573 

0.8247 
0.8831 
0.9501 
1 .o088 
1 .O753 

1.1344 
1.2005 
1.2599 
1.32S7 
1.3853 

1.4501 
1.5106 
1.5760 
I A360 
1.701 1 

1.7613 
1.8262 
1 ,8866 
1.9514 
2.01 I8 

2.0765 
2.1370 
2.2016 
2.2623 
2.3267 

2.3875 
2.4511 
2.5 126 
2.5770 
2.6378 

2.7020 
2.7630 
2.8271 
2.8882 
2.9522 

3.0 133 
3.0774 
3.1384 
3.2025 
1.2636 

3.3275 
3.3888 
5.4526 
3.5138 
s.5777 

- 
0.0960 

O. 1570 
0.1006 
0.2588 
0.3031 
0.3597 

0.4048 
0.4603 
0.5060 
0.560é 
0.6069 

0.6609 
0.7075 
0.76 1 I 
0.8081 
0.8614 

0.9086 
0.9615 
1 .o090 
1.0617 
1.1094 

1.1618 
1.2096 
1.2620 
1.3099 
1.3620 

1.4102 
I A622 
1.5105 
1.5623 
1.6106 

I A624 
1.7108 
I .7625 
1.81 10 
I .a626 

1.9112 
I .9627 
2.01 I 3  
2.0628 
t.1115 

2.1629 
1.2117 
1.2630 
1.31 18 
1.3631 

1.41 I? 
1.4632 
1.5111 
1.5633 
!A122 

1.6631 
!.7124 
!.7634 
!.ô124 
!.U36 

0.0800 

0.!315 
0.1677 
0.2163 
0.2532 
0.3003 

0.3379 
0.384 I 
0.4222 
0.4677 
0.5063 

0.5513 
0.5902 
0.6349 
0.6740 
0.7184 

0.7578 
0.8018 
0.8415 
0.8853 
0.9251 

0.9688 
I .O087 
1 .O523 
1.0923 
1.1357 

1.1758 
1.2191 
1.2594 
1.3026 
1 A 2 9  

1.386 I 
I A264 
I A694 
1.5099 
1.5529 

1 s934 
I .6363 
I A768 
1.7198 
I .7603 

I .ô03 1 
I .8438 
1.8866 
I .9273 
I .9700 

2.0 107 
?.O535 
2.0942 
1.1369 
I.1777 

1.1203 
1.261 1 
1.3037 
t.3445 
1.3171 

0.0600 

o. 1 O00 
0.1271 
0.1635 
0.191 1 
0.2265 

0.2547 
0.2894 
0.3179 
0.3520 
0.30 1 O 

0.4148 
0.4439 
0.4775 
0.5068 
0.5401 

0.5696 
0.6027 
0.6324 
0.6653 
0.6952 

0.7280 
0.7578 
0.7906 
0.8206 
0.8531 

0.8833 
0.9157 
0.9460 
0.9784 
1 .O085 

1.0410 
1.0712 
1.1035 
l . lJ39  
1.1461 

1.1965 
1.2287 
1.2591 
1.2913 
1.3218 

1.3538 
1.3844 
1.4165 
1 A470 
I A79 I 

1.5096 
1.5417 
1 S722 
1.6043 
1.6348 

1 A468 
1 A975 
I .72?4 
I .7600 
1.7920 - 

0.0480 

0.08l2 
0.1028 
0.1320 
O. 1 540 
0.1824 

0.2048 
0.2326 
0.2555 
0.2827 
0.3059 

0.3329 
0.3562 
0.3831 
0.4066 
0.4332 

0.4569 
0.4833 
0.5071 
0.5334 
0.5573 

0.5835 
0.6074 
0.6337 
0.6576 
0.6837 

0.7078 
0.7338 
0.7580 
15.7839 
0.8081 

0.8340 
0.8582 
0.8840 
0.9084 
0.9342 

0.9585 
0.9843 
1 .O086 
1 .O344 
1 .O587 

I .O844 
1.1088 
1.1345 
1.1590 
1.1846 

1.2090 
1.2347 
1.2591 
1.2848 
1.3093 

1.3348 
1.3594 
1.3849 
1 A094 
I A350 

- 
0.0400 

0.6686 
0.0066 
0.1 108 
o. 1292 
0.1 528 

0.1716 
0.1947 
0.2137 
0.2365 
0.2558 

0.2703 
0.2977 
0.3201 
0.3397 
0.3619 

0.3816 
0.4036 
0.4235 
0.4454 
0.4654 

0.4872 
0.5071 
0.5290 
0.5490 
0.5707 

0.5908 
0.61 24 
0.6326 
0.6542 
0.6743 

0.6960 
0.7162 
Q.7377 
Q.7580 
0.7794 

0.7998 
Q.8212 
0.84 15 
0.86630 
0.8833 

3.9047 
3.9251 
3.9464 
3.9669 
3.9882 

I .O085 
I .O300 
I .OS03 
1.0718 
I .o921 

1.1134 
1.1339 
1.1552 
1.1756 
1.1970 

0.0300 0.0240 T 

0.3660 10.2937 

0.3974 
0.4 123 
0.4287 

0.4437 

0.0 1 50 

0.0665 
0.0752 
0.0823 
0.0909 
O.Op8l 

O. I065 
0.1 I38 
O. I223 
0.1296 
0.1379 

Q.1453 
O. 1536 
0.1610 
D.1691 

(continued on neri poge) 
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STD-SAE B92.L-ENGL L99b W 7943725 058482b 7T7 W 

45 DEG PRESHIRE ANGLE 
TAME %-MUSLIIEMHJT BETWEEN PINS FOR MAXIMUM ACTUAL SPACE WIDTH, FOR 45 DEG PRESsuIa ANGLE 

AND TOERANCE CLASS 7, INTERNAL INVOUITE SPLINES (Coni.) 

Splin Pitch 

N 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
U 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

I O 0  

1 .O16 
1.016 
1.016 
1.016 
1.015 

1.015 
1.015 
1.015 
1.014 
1.014 

1.014 
1.014 
1.013 
1.013 
1.013 

1.013 
1.013 
1.013 
1.012 
1.012 

1.012 
1.012 
1.012 
1.012 
1.011 

1.011 
1.011 
1.011 
1 .o1 1 
1 .o1 1 

1.011 
1.011 
1.010 
1.010 
1.010 

1.010 
1.010 
1.010 
1.010 
1.010 

- 
B.1920 - 

5.8192 
5.9213 
LO194 
L.1215 
b.2196 

6.3216 
6.4198 
6.5217 
6.6100 
6.7218 

6.8201 
6.9219 
7.0203 
7.1221 
7.2205 

7.3222 
7.4207 
7.5223 
7.6209 
7.7224 

7.6210 
7.9225 
0.0212 
8.1226 
0.2213 

8.3227 
8.4214 
8.5230 
8.6216 
8.7231 

8.82 17 
8.9232 
9.0219 
9.1 233 
9.2220 

9.3234 
9.4221 
9.5235 
9.6223 
9.7236 

1.8508 
1.9358 
5.0176 
5.1027 
5.1845 

5.2695 
5.3513 
5.4362 
5.5181 
5.6030 

5.6849 
5.7698 
5.85 18 
5.9366 
6.0 187 

6.1034 
6.1855 
6.2701 
6.3523 
6.4369 

6.5191 
6.6037 
6.6059 
6.7705 
6.8527 

6.9373 
7.0 195 
7.1041 
7. I863 
7.2709 

7.3531 
7.4377 
7.5199 
7.6045 
7.6867 

7.7712 
7.8535 
7.9380 
0.0203 
8.1048 

1.6390 
1.7028 
1.7641 
1.8278 
1.8893 

1.9530 
1.0143 
1.0781 
1.1395 
1.2032 

1.2646 
1.3282 
1.3898 
1.4533 
1.5149 

1.5784 
1.6199 
1.7035 
1.7651 
1.8285 

1.8902 
1.9536 
5.0153 
5.0787 
5.1403 

5.2038 
5.2655 
5.3289 
5.3906 
5.4540 

5.5157 
5.5791 
5.6407 
5.7042 
5.7659 

5.8292 
5.0910 
5.9543 
6.0161 
6.0794 

1.9126 
1.9437 
1.0127 
1.0637 
3.1128 

3.1638 
3.2129 
3.2639 
3.3130 
3.3640 

3.4131 
5.4640 
3.5133 
5.5641 
3.6134 

5.6642 
3.7134 
3.7643 
3.8136 
3.8643 

3.9137 
3.9644 
4.0138 
4.0645 
4.1138 

4.1647 
4.2140 
4.2647 
4.3141 
4.3648 

4.4142 
4.4649 
4.5142 
4.5650 
4.6143 

4.6650 
4.7144 
4.7651 
4.8146 
4.8652 

2.4280 
2.4706 
2.51 14 
2.5539 
2.5949 

2.6374 
2.6783 
2.7208 
2.7617 
2.8042 

2.8452 
2.8876 
2.9287 
2.9710 
3.0121 

3.0545 
3.0955 
3.1379 
3.1789 
3.2212 

3.2624 
3.3047 
3.3458 
3.3881 
3.4292 

3.4716 
3.5126 
3.5549 
3.5961 
3.6383 

3.6795 
3.7218 
3.7629 
3.8052 
3.8463 

3.8885 
3.9298 
3.9720 
4.0132 
4.0554 

- 

0.01oO 

1.8226 
I .I546 
1.8853 
1.9171 
1.9479 

1.9797 
2.0104 
2.0423 
2.0730 
2.1049 

2.1356 
2.1674 
2.1983 
2.2300 
2.2609 

2.2926 
2.3234 
2.3552 
2.3860 
2.4177 

2.4486 
2.4804 
2.5112 
2.5430 
2.5738 

2.6056 
2.6364 
2.6681 
2.6990 
2.7307 

2.7616 
2.7933 
2.8241 
2.8559 
2.8867 

2.91U 
2.9493 
2.9810 
3.01 19 
3.0436 

- 

I A595 
1.4851 
I .50% 
1.5351 
I .Sä98 

I .5852 
1 .o098 
1 A353 
I A599 
1 A854 

1.71 O0 
1.7354 
1.760 I 
1 .TI55 
1.8102 

1.0356 
1 .Mo3 
1 A857 
1.9104 
1.9358 

1.9605 
1.9859 
1.0106 
2.0360 
2.0606 

1.0861 
2.1 107 
2.1361 
2.1608 
2.1862 

2.2109 
2.2363 
2.2609 
2.2864 
2.31 10 

2.3364 
2.3412 
2.3865 
2.41 I3 
2.4366 

D.0400  

1.2174 
1.2387 
1.2592 
1 2 1 0 4  
1.5009 

1.3222 
1.3426 
1.3639 
1.3844 
1 A057 

1 A262 
1.4474 
1 A680 
1 A891 
1 .SO97 

1.5309 
1.5514 
1.5727 
1.5932 
1.6144 

1.6350 
1.656 1 
1 A767 
1 A979 
1.7104 

1.7397 
1.7602 
1.7813 
1.8020 
1.823 1 

1.8437 
1.8649 
1.8854 
I .9066 
1.9272 

1.9483 
1.9690 
1 .pwl 
2.0107 
2.0318 

1.W .0240 O.Ols0 
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i 28 45 DEG PRESSURE ANGLE 
TABLE 97 - MEASMEMENT OVER PINS FOR MMIMlJM ACTUAL TOOTH THKKNESS, FOR 45 DKi PRESSURE ANGLE 

AND TOLERANCE CLASS 4, EXTERNAL INVOLUTE WNES 

Splim Pitch 

N 

6 
7 
8 
9 
10 

1 1  
12 
13 
14 
I5 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
18 
39 
40 

41 
42  
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

-. - 

K g  
0.872 
0.861 
0.893 
0.887 
0.908 

0.904 
0.919 
0.917 
0.928 
0.926 

0.935 
0.934 
0.94 1 
0.940 
0.945 

0.945 
0.950 
0.949 
0.953 
0.953 

0.956 
0.956 
0.959 
0.959 
0.961 

0.961 
0.963 
0.963 
0.965 
0.965 

0.967 
0.967 
0.968 
0.968 
0.970 

0.970 
0.971 
0.971 
0.972 
0.972 

0.973 
0.973 
0.974 
0.974 
0.975 

0.975 
0.976 
0.976 
0.977 
0.977 

0.978 
0.978 
0.979 
0.979 
0.979 

0.192í - 

0.9147 
0.995C 
1.1169 
1.2016 
1.3177 

I A051 
l.5lU 
1 .40U 
1.7193 
1.8106 

1.9198 
2.0122 
2. I202 
2.2135 
2.3205 

2.4 144 
2.5201 
2.6152 
2.7210 
2.8159 

2.9212 
3.0165 
3.1214 
3.2170 
3.3215 

3.4174 
3.5216 
3.6178 
1.7217 
3.8181 

3.9217 
4.0183 
4.1218 
4.2186 
4.3219 

4.4188 
4.5219 
4.6190 
4.7220 
4.8192 

4.9220 
5.0193 
5.1221 
5.2195 
5.3221 

5.4 I96 
5.5221 
5.6197 
5.7221 
5.8199 

5.9222 
6.0199 
6.1222 
6.2200 
b.3222 

0.160î - 

0.762i 

0.910: 
1.0011 
I .O971 

1.1711 
1.265i 
1.3402 
1.432J 
1.508J 

1.5993 
1 A763 
I .7663 
1 .a441 
1.9334 

2.01 I7 
2.1003 

2.2672 
2.3461 

2.4339 
2.5134 
2.6008 
2.6805 
2.7676 

2.8474 
2.9343 
3.0144 
3.101 1 
3.1814 

3.2677 
3.3482 
3.4345 
3.5151 
3.6012 

3.6819 
3.7679 
3.8488 
3.9346 
4.0156 

4.1012 
4.1824 
4.2680 
4.3492 
A.4347 

4.5159 
4.4013 
4.6827 
1.7680 
4.8495 

4.9347 
5.0161 
5.1013 
5.1829 
5.26ôO 

0.828q 

2.17990 

o. 120 - 

0.571 
0.6212 
0.697: 
0.750: 
0.823 

0.878í 
0.948: 
1.0041 
1.074î 
1.131' 

1.199: 
1.2571 
1.3244 
1.382í 
1 A491 

1.508A 
I .574 
1.6335 
1.7001 
1.7594 

1.8251 
1 .8841 
1.950; 
2.010( 
2.0753 

2.1353 
2.2004 
2.260J 
2.3251 
2.3851 

2.4503 
2.5109 
2.5753 
2.6360 
2.7006 

2.761 1 
2.8256 
2.8842 
2.9506 
3.01 I4 

1.0757 
1.1365 
3.2006 
ì.2615 
1.3256 

i.3866 
1.4507 
1.5117 
1.5757 
1.6368 

1.7007 
1.7618 
1.8257 
1.8849 
1.9507 - 

0.096C 
- 

0.4563 
0.4967 
0.5573 
0 . W  
0.6581 

0.702<1 
0.7584 
0.8034 
0.858l 
0.9043 

0.9590 
1 .o053 
1 .O593 
1.1058 
1.1593 

1.2063 
1.2595 
1.3067 
1.3596 
1 A07 1 

1 A596 
1 .SO73 
1.5597 
1 .6075 
I .6598 

1.7078 
1.7599 
1 .eoeo 
1.6598 
1 .POU) 

1.9599 
2.0082 
2.0600 
2.1083 
2.1600 

2.2084 
2.25w 
2.3085 
2.3600 
2.4086 

2.4600 
2.á067 
2.5600 
2.6087 
2.6600 

2.7088 
2.7600 
2.8068 
1.8600 
2.9089 

2.9600 
3.0089 
3.0600 
3.1089 
1.1600 - 

- 
0.0800 - 

0.3804 
0.4138 
0.1644 
0.4999 
0.5483 

0.5849 
0.6320 
0.6694 
0.7155 
0.7536 

0.7990 
0.8376 
0.8826 
0.92 14 
0.9660 

1 .O052 
I .O494 
1 .O888 
1.1328 
1.1724 

1.2163 
1.2560 
1.2997 
1.3394 
1.3830 

1.4229 
1.4664 
1 .SO44 
1.5498 
1.5899 

1.6331 
1.6733 
1.7164 
1.7567 
1.7998 

1 .O402 
1.8832 
1.9236 
1.9644 
2.0069 

2.0498 
2.0904 
2.1332 
2.1738 
2.2165 

2.2572 
2.2998 
2.3405 
2.1831 
2.4239 

2.4665 
2.5072 
2.5498 
2.5905 
2.6331 

- 
0.om - 

0.2849 
0.31OC 
0.3479 
0.3745 
0.410( 

0.1383 
0.4735 
0.5017 
0.5341 
0.5647 

0.5988 
0.6277 
0.6614 
0.6906 
0.7241 

0.7534 
0.7865 
0.8141 
0.8491 
0.8788 

0.91 I7 
0.941 5 
0.9742 
1 .o040 
1 .O367 

1 .o467 
1 .O992 
1.1293 
1.1618 
1.1919 

1.2243 
1.2544 
1.2868 
1.3170 
1.3493 

1.3796 
1.4118 
1 A422 
1 A742 
1 .SO46 

1.5368 
1.5672 
1.5493 
1 A297 
1.6618 

1.6923 
1.7242 
1.7547 
1.7847 
1.8173 

I A493 
I .O798 
1.91 18 
I .9423 
I .9742 

- 
0.04U 

0.2271 
0.î4A 
0.2781 
0.2992 
0.328A 

0.3504 
0.3716 
0.401 1 
0.42M 
0.451J 

0.4781 
0.501'd 
0.5189 
0.5522 
0.57W 

0.4024 
0.6289 
0.4526 

0.7027 

0.71w 

0.7791 
0.8029 
0.8290 

0.8530 
0.8791 
0.9031 
0.929 1 
0.9532 

0.9791 
I .O032 
1 .O291 
1 .O533 
1 .O791 

1.1033 
1.1291 
1.1534 
1.1790 
1.2033 

1.2290 
1.2534 
1.2791 
1 .JO34 
1.3291 

1.3535 
1.3790 
1 A034 
1.4290 
1.4534 

1.4790 
1.5035 
1.5290 
1.5534 
1.5789 

0.6790 

0.7529 

- 

- 
0.0400 

0.1 895 
0.2062 
0.2314 
0.2492 
0.2734 

0.29 I7 
0.31 52 
0.3339 
0.3569 
0.3759 

0.3987 
0.4 I79 
0.4404 
0.45W 
0.4822 

0.5017 
0.5238 
0.5435 
0.5655 
0.5853 

0.6072 
0.6271 
0.6489 
0.6688 
0.6905 

0.7105 
0.7322 
D.7523 

0.7940 

0.8156 
D.8356 

3.8774 
3.8989 

3.9191 

0.7739 

m.8572 

3.9406 
a.9401 
1.9821 
1.0024 

I .O238 
I .OU1 
I .ob55 
I .O858 
1.1072 

1.1275 
1.1488 
1.1691 
1.1904 
1.1108 

1.2321 
I .2525 
1.2738 
1.294 1 
1.3154 - 

- 
0.03oa - 

0.2 I 8 6  
0.2362 
0.2503 
0.2676 
0.2818 

0.2989 
0.3133 
0.3301 
0.3447 
0.3614 

0.3761 
0.3927 
0.4075 
0.4240 
0.4388 

0.4553 
0.4701 
0.4845 
0.5014 
0.517ï 

0.5327 

- 
0.0240 

o. I745 
0.1886 
0.1999 
0.2 137 
0.2251 

0.2388 
0.2503 
0.2437 
0.2754 
0.2888 

0.3005 
0.3138 
0.3256 
0.3388 
0.3507 

0.3439 
0.3757 

- 

0.0150 

O. 1087 
0.1 175 
0..1245 
0.1331 
O. I403 

0.1488 
0.1- 
0.1444 
0.1714 
0.1800 

o. I873 
O. I956 
0.1030 
0.21 13 

- 
(continued on nerf poge) 
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S T D - S A E  B72.L-ENGL 177b m 7743725 0584828 57T  m 

l0/20 12/24 14/32 20140 24/48 32/64 40180 48/96 641128 

45 DEG PRESSURE ANGLE 
T A M  97- MEAStREMENT OVER PINS FOR MHIMUM ACTUAL TOOTH WKUNESS, FOR 45 DEG PRESSURE ANGLE 

ANO TOLERANCE CUSS 4, EXTERNAL INVOWTE SPLINES (Cont.) 

80/1@ 1281256 Splim Pitch 

N 

61 
62 
63 
64 
65 

64 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

1 0 0  

be 

3.979 
3.980 
D.980 
D.980 
D.980 

D.981 
0.981 
D.981 
D .98 1 
0.982 

0.982 
0.982 
0.982 
0.983 
0.983 

0.983 
0.983 
0.984 
0.984 
0.984 

0.984 
0.984 
0.984 
0.985 
0.985 

0.985 
0.985 
0.985 
0.985 
0.986 

0.986 
0.986 
0.986 
0.986 
0.9W 

0.987 
0.987 
0.917 
0.987 
0.987 

- 
D. 1920 

6.4202 
6.5221 
6.6202 
6.7222 
6.8203 

6.9222 
7.0203 
7.1222 
7.2204 
7.3222 

7.4204 
7.5221 
7.6204 
7.7222 
7.8205 

7.9222 
8.0205 
8.1221 
8.2205 
8.3221 

8.4206 
8.5222 
8.6206 
8.7221 
8.8206 

8.9221 
9.0207 
9.1220 
9.2206 
9.3220 

9.4207 
9.5221 
9.6206 

9.8207 
9.7220 

9.92za 
10.0207 
10.121q 
10.2207 
10.321í 

- 
1.1600 

1.3497 
1.4344 
1.5163 
5.6013 
1.6831 

5.7680 
5.8497 
S.9344 
b.0165 
6.1013 

6.1832 
6.2679 
6.3498 
6.4346 
6.5166 

6.6013 
6.6832 
6.7679 
6.8499 
6.9346 

7.0166 
7.1013 
7.1 833 
7.2679 
7.3500 

7.4345 
7.5147 
7.601 1 
7.6833 
7.7671 

7 . 8 W  
7.9341 
8.01U 
8.101 1 
8.1853 

8.2671 
8.3110( 
8.434: 
8.5164 
8.60 1 t 

- 
. l 2 W  

#.O1 I V  
1.0757 
1.1349 
1.2007 
1.2620 

1.3257 
1.3870 
1.4507 
1.5121 
1.5757 

1.6370 
1.7007 
1.7621 
1.8257 
1.8871 

L 9 M 7  
s.01 22 
5.0756 
5.1371 
5.2001 

5.2622 
5.3256 
5.3872 
5.4506 
55121 

5.5756 
5.6372 
5.7006 
5.7622 
5.8256 

5.8172 
5.9506 
6.0 122 
6.0755 
6.1372 

6.2005 
6.2621 
6.32Sî 
6.3873 
6.4504 

1.2090 
l.2600 
1.5090 
1.3600 
1.4090 

1.1600 
1.m1 
1.5600 
1.6091 
1.6600 

1.7090 
s.7599 
S.8091  
3.8599 
S.9091 

3.9600 
4.0042 
4.0549 
4.1091 
4.1549 

4.2091 
4.2599 
4.3091 
4.3599 
4.409 1 

4.4598 
4.5091 
4.5598 
4.6091 
4.6598 

4.7092 
4.7591 
4.8091 
4.8591 
4.9091 

4.9591 
5.0041 
5.0591 
5.1091 
5.1591 

- 

.Ou10 - 

.6739 

.71b4 

.7573 

.7W8 

.8407 

.8830 

.O239 

.9664 
1.0073 
1.0497 

1.0907 
1.1331 
1. 1740 
1.2163 
1.2571 

1.1997 
1.3407 
MU0 
1.4240 
1.4664 

LM73 
1.5496 
1.5906 
U329 
i.61411 

1.7163 
1.7574 
S.7996 
3.84od 
3.882î 

9.924C 
3.9661 
4.0077 
4.0491 
4.0907 

4.1321 
4.1734 
4.216l 
4.257: 
4.299: 

.o600 - 

'.o048 
!.O367 
!.o673 
!.o992 
!.1299 

1.1616 
1.1923 
1.2241 
1.2548 
1.2846 

1.5173 
1.3491 
2.3799 
2.4116 
2.4423 

2.4741 
2.5048 
2.5366 
2.5473 
2.5991 

2.6291 
2.6611 
2.6923 
2.724C 
2.7544 

2.786! 
2.8171 
2.84% 
2.8791 
2.91 I r  

2.942; 
2.973! 
3.0041 
3.036 
3.067: 

3.0981 
3,129; 
3.161: 
3.192' 
3.2231 

,0480 - 

.6034 

.6289 
A534 
A790 
.7035 

.7289 

.I534 
3789 
.8034 
.8289 

A534 
A789 
.w35 
.9288 
.9534 

I .O788 
t.0034 
t.0288 
f.0534 
1.0788 

1.1033 
t.1287 
1.1533 
1.1787 
2.2034 

2.2287 
2.2534 
t.2787 
2.3033 
2.32M 

2.3533 
2.3784 
2.4033 
2.4284 
2.4533 

2.4784 
2.5033 
2.5284 
2.553: 
2.57U 

.0400 - 

3 5 8  
3570 
.3775 
3987 
A192 

A403 
.4607 
A820 

1 .SO24 
1.5236 

1.5441 
1.5653 
1.5858 
I . a 9  
1.6274 

I A486 
I A691 

1.7107 
1.7319 

1 .7523 
1.7735 
1.7940 
1.8151 
1.8357 

1 .I568 
1 .I773 
1.8985 
1.9189 
1.9401 

1.9606 
1.9817 
2.0023 
2.0234 
2.0440 

2.0650 
2.0855 
2.1066 
2.1272 
2.1483 

1.6902 

- 
.0240 - 
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STD=SAE B92.1-ENGL L99b M 7993725 0589829 40b M 

45 DOG PRESSURE ANGLE 

*No TOLEQINCC cuss 5, u(TERNAL INvOllJlE SPUMS 
S M L E  PI-MEASUaMEHT OVER P H S  FOR MWMW ACTUAL T o o T n  TIIKKMSS, 45 DEG p(KSsuIa ANGlE 

N 

6 
7 
8 
9 

10 

Il 
I2 
13 
I4 
15 

I 6  
I 7  
18 
19 
10 

21 
11 
13 
24 
25 

26 
17 
28 
29 
30 

31 
31 
33 
34 
35 

36 
37 
38 
39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51  
5 1  
53 
54 
55 

56 
57 
58 
59 
60 

- 

0.172 
0.861 
0.893 
0.887 
0.908 

0.904 
0.919 
0.917 
0.918 
0.926 

0.933 
0.934 
0.941 
0.940 
0.945 

0.945 
0.950 
0.949 
0.953 
0.953 

0.956 
0.954 
0.959 
0.959 
0.96 I 

0.961 
0.963 
0.963 
0.965 
0.965 

0.967 
0.967 
0.968 
0.968 
0.970 

0.970 
0.971 
0.97 I 
0.972 
0.972 

0.973 
0.933 
0.974 
0.974 
0.975 

0.975 
0.976 
0.976 
0.977 
0.977 

0.978 
0.978 
0.979 
0.979 
0.979 

O.I t?û  - 

0.9140 
0.9943 
1.1158 
1 .loo9 
1.3170 

1 A054 
1.5179 
1.6077 
1.7185 
1 . W 8  

1.919û 
2.01 13 
2.1193 
2.1126 
2.3197 

2.4135 
2.5199 
2.6144 
1.7202 
2.8150 

1.9203 
3.0156 
3.1204 
3.2160 
3.3206 

3.4165 
3.5206 
3.6168 
3.7207 
3.8172 

3.9208 
4.0174 
4.1109 
4.2176 
4.3109 

4.4178 
4.5210 
4.6180 
4.7210 
4.8182 

4.9110 
5.0183 
5.1210 
5.2184 
5.321 1 

5.4 185 
S.5210 
5.6187 
5.7210 
5.8187 

5.9110 
6.0188 
6.1210 
6.1189 
6.3210 - 

0.1600 
- 

0.7613 
0.8182 
0.9194 
1 .ow4 
1.0971 

1.1704 
1.2645 
1.3394 
1.4316 
1.5078 

1.5987 
1.6757 
1 .7657 
1 . u 3 4  
1.9326 

2.0101 
1.0195 
2.1782 
2.1663 
2.3453 

2.4331 
2.5125 
2.5998 
1.6795 
2.7666 

1.8466 
2.9333 
3.0135 
3.1001 
3.1 804 

3.2668 
3.3473 
3.4335 
3.5l4l 
3.6001 

3.6810 
3.7669 
3.8477 
3.9335 
4.0146 

4.1003 
4.1813 
4.2669 
4.3481 
4.4336 

4.5148 
4.6002 
4.6816 
4.7668 
4.8483 

4.9336 
5.0151 
5.1001 
5.1817 
5.1669 - 

0.1100 - 

0.5705 
0.6108 
0.6966 
0.7498 
0.8223 

0.8774 
0.9479 
1.0041 
1 .O731 
1.1303 

1.19W 
1 .2563 

1.3820 
I A490 

1.5077 
1.5741 
I . a 3 2  
1 A991 
I .I585 

1.8243 
1 .8839 
1.9495 
2.0091 
2.074s 

1.1344 
2.1Wb 
2.2597 
2.3146 
2.3848 

2.4496 
1.5100 
2.5747 
2.6351 
2.6996 

2.7602 
2.8247 
2.8854 
2.9497 
3.0104 

3.0747 
3.1355 
3.1997 
3.2606 
3.3248 

3.3856 
3.4497 
3.5107 
3.5747 
3.6358 

3.6997 

3.8147 
3.8859 
3.9497 

i ,3118 

3.7601 

- 

0.0960 - 

0.4559 
0.4961 
0.55ó7 
0.5995 
0.6573 

0.70 I4 
0.7578 
0.8021 
0.858û 
0.9037 

0.9583 
14045 
1 .O585 
l.IOs0 
1.1586 

1.1055 
1 .?SI7 
1 . 3 w  
I 3588 
1 A061 

I A589 
1.5065 
1.5589 
I .U67 
1.6589 

1.7069 
1.7590 
1.8071 
1.8591 
1.9072 

1.9590 
2.0073 
1.0591 
2.1075 
2.1590 

2.1075 
2.1591 
2.3076 
1.3591 
2.4076 

2.4591 
1.5077 
2.5591 
2.6078 
2.6591 

2.7078 
1.7590 
2 .M79 
1.8591 
1.9079 

2.9590 
3.0079 
3.0590 
3.1080 
3.1590 - 

- 
0.om - 

0.3798 
0.4133 
0.4638 
0.4995 
0.5476 

0.5843 
0.6313 
0.6488 
0.7148 
0.7529 

0.7984 
0.8369 
0.0819 
0.9207 
0.9653 

1 .o014 
1 .O487 
I .O881 
1.1311 
1.1716 

1.1155 
1.2552 
1.2989 

I .3812 

1 A221 
I A654 
I .5057 
1.5490 
1.5891 

1.6313 
1.6725 
1.7156 
1.7560 
1.7989 

I .8393 
1.8823 
1.9117 
I .O657 
2.0061 

1.0489 
1.0895 
1.1323 
2.1729 
1.1156 

1.1562 
1.2989 
1.3394 
1.3821 
1.4130 

2.46S5 
1.5063 
2.5489 
1.5896 
2.6311 

i .sa87 

- 

- 
0.OM)o - 

0.2843 
0.3094 
0.3473 
0.3739 
0.4101 

0.4376 
0.4729 
0.5010 
0.5355 
0.M4 i 

0.4981 
0.6170 
0.6601 
0.6898 
0.7233 

0.7526 
0.7@59 
0.8154 
0.8484 
0.878û 

0.9109 
0.9407 
0.9735 
I .o033 
I .O359 

1 .o059 
1 .o985 
1.1285 
1.1610 
1.1910 

1.2234 
1.7536 
1.1860 
1.3162 
1.3184 

1.3787 
1.4109 
1.4413 
1 A735 
1.5037 

1.5359 
1.5463 
1.5984 
1.6189 
1.6609 

1.6913 
1 .I233 
1.7539 
1.7859 
1.8164 

I 4485 
I .O788 
1.9108 
1.9414 
I .97m - 

0.0480 - 

0.2271 
0.2472 
0.2774 
0.2987 
0.3177 

0.3497 
0.3ï ï9  
0.4004 
0.4180 
0.45OJ 

0.4781 
0.5012 
0.5282 

8::::: 
0.6017 
0.6283 
0.6519 
0.6782 
0.7020 

0.7283 
0.7511 
0.7783 
0.8021 
0.8283 

0.8522 
0.8783 
0.9015 
0.9283 
0.9523 

0.9785 
1 .o014 
I .O283 
I .O525 
I .O781 

1.1024 
1.1281 
1.1525 
1.1782 
1.1014 

I .2282 
1.1SlS 
1.2781 
1.3025 
l . 3 l e l  

1.3515 
1.3781 
1 A015 
1.4181 
1.4525 

1.4780 
1.5015 
1.5180 
1.5515 
1 .S IM)  - 

c_ 

0.0400 
L_ 

0 . m ~  
0,1057 
0.1308 
0.2486 
0.2727 

o.zv11 
6.3146 
0.3333 

0.3753 

0.3980 
0.4173 
0.4398 
0.45991 
0.4814 

0.5010 
0.5231 
0.5428 
0.5647 
0.5U5 

0.4065 
0.62a 
0.6482 
0.6680 
0.4898 

0.7097 
0.7314 
0.75 15 
0.7731 
0.7931 

0.8147 
0.8349 
0.8544 
0.8766 
0.8980 

0.9182 
0.9397 
0.95W 
0.9814 
1.0015 

1 .O229 
1 .O432 
1.0646 
1 .O849 
1.1063 

1.1265 
1.1479 
1.1482 
1.1896 
1.2099 

1.1311 
1.1515 
1 . i728 
1 .i932 
1.3145 

o . w a  

L_ 

- 
0.0300 - 

0.1180 
0.2357 
0.2497 
0.1670 
0.2813 

0.2982 
0.3127 
0.3295 
0.3441 
0.3608 

0.3755 
0.3910 
0.4068 
0.4233 
0.4382 

0.4546 
D.4ó95 
0.4059 
D.rn7 
D.5170 

D.5310 

- 

- 
0.0240 - 

0.1740 
0.1881 
0.1991 
0.2132 
0.2146 

0.2381 
0.2497 
0.2u2 
0.2748 
0.2881 

0.2999 
0.3131 
0.3249 
0.3182 
0.3500 

0.3632 
0.3751 

- 

0.0154 -- 

0.1012 
0.1169 
O. I239 
O. 1 316 
0.13w 

0.1482 
o. 1 554 
O. I639 
0.1712 
0.1794 

0.1168 
0.1951 
0.1014 
0.2107 

(continued OR next poge) 
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STD-SAE B72.L-ENGL L77b W 77'43725 058'4830 1 2 8  

10120 12/24 16/32 2û/4û 24/48 32/64 40/80 48/96 641128 80/160 

45 DEG PRESSURE ANGLE 
TAUE PI-MASUILWENT OVER PMS FOR MWUM ACTUAL TOOTH THICKNESS, FOR 45 MG PRESSURE ANCLE 

*ND TOLEIUNCE UASS 5, f 3 " A L  INVOlUlE SWNES (Cont.) 

12U251 Slain Pitoh 

N 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
7 1  
7 1  
74 
75 

76 
77 
7 8  
7 9  
80 

81 
82 
81 
84 
85 

86 
87 
88 
89 
90 

91 
91 
93 
94 
95 

96 
97 
98 
99 

100 

0.979 
0.980 
0.980 
0.980 
0.980 

0.981 
0.981 
0.98 I 
0.981 
0.982 

0.982 
0.982 
0.982 
0.9U 
0 .9U 

0.983 
0 .9U 
0 .9U 
0.9U 
0.984 

0 . 9 U  
0.984 
0.984 
0.985 
0.085 

0.985 
0.985 
0.985 
0.985 
0.986 

0.986 
0.986 
0.986 
0.P86 
0.986 

0.987 
0.987 
0 .9U 
0.987 
0.987 

- 
O. 1920 

6.4190 
6.5110 
6.6 I 9 0  
6.7210 
6.8190 

6.9109 
7.0191 
7.1110 
7.2191 
7.3109 

7.4192 
7.5109 
7.6191 
7.72W 
7.8191 

7.9208 
8.0191 
8.1108 
8.1191 
8.3208 

8.4192 
8.5208 
8.6191 
8.7207 
8.8192 

8.9107 
9.0193 
9.1106 
9.1193 
9.1107 

9.4192 
9.5106 
9.6193 
9.7106 
9.8191 

9.9105 
10.0192 
10.1105 
10.2191 
10.1105 

- 

- 
m . i m  - 

5.3485 
5.4315 
5.5152 
5.6402 
5.6818 

5.7668 
5.8485 
5.9115 
6.0 I51 
L.1001 

6.1819 
6.2667 
6.3486 
6.4113 
6.5153 

6.5999 
6.6819 
6.7666 
6.8486 
6.9312 

7.0151 
7.0999 
7.1 810 
7.1665 
7.3486 

7.4312 
7.5151 
7.5W8 
7.68 I9  
7.7664 

7.8485 
7.9110 
8.01 51 
8.0997 
8.1818 

8.1663 
8.1485 
8.4310 
8.5151 
8.5995 

- 

- 
0.1100 

4.01 09 
4.0747 
4.1159 
4.1997 
4.1610 

4.3146 
4.1859 
4.4496 
4.51 10 
4.5746 

4.6561 
4.6996 
4.7610 
4.8246 
4.8860 

4.9496 
5.01 10 
5.0745 
5.1360 
5.1995 

5.261 1 
5.3245 
5.3160 
5.4495 
5.51 1 1  

5.5745 
5.6360 
5.6994 
5.7610 
5.8144 

5.8861 
5.9494 
6.01 10 
6.0743 
6.1160 

6.1995 
6.1610 
6.3243 
6.3160 
6.4491 

- 

- 
1,0960 - 

t.1079 
1.2590 
S.3080 
,3590 
S.4000 

1.4589 
t.5080 
1.5589 
1.6000 
1.6589 

1.7081 
t.7588 
t.0000 
3.8589 
3.9080 

3.9589 
4.0080 
4.0588 
4.1080 
4.1588 

4.1010 
4.1587 
4.1010 
4.3587 
4.4080 

4.4587 
4.5079 
4.5586 
4.6079 
4.6587 

4.7010 
4.7587 
4.8079 
4.8586 
4.9079 

4.9586 
5.0079 
5.0585 
5.1079 
5.1585 

- 

2.67l9 
2.7155 
2.7563 
2.7988 
2.8197 

2.8821 
2.9119 
2.9654 
3.0061 
3.0487 

3.0897 
3.1310 
3.1710 
1.1 153 
3.1561 

5.2987 
3.3196 
3.1819 
3.4219 
1.4651 

1.5063 
3.5485 
3.5896 
3.6319 
1.6719 

1.7152 
3.7561 
3.7984 
3.8195 
3.8818 

1.9219 
1.965 1 
4.0061 
4.0484 
4.0895 

4.1117 
4.1718 
4.1 149 
4.1561 
4.1983 

- 

0.06oO 

1.0031 
1.0357 
2.0661 
1.0981 
1,1289 

1.1- 
1.1913 
1.1111 
1.2538 
2.1857 

2.1164 
1.3481 
1.1788 
1.4106 
2.4413 

1.4731 
1.5037 
1.5555 
1.5662 
2.5900 

2.6188 
2.6604 
2.6912 
1.7219 
1.7537 

1.7854 
2.8161 
2.8478 
2.8786 
1.9101 

1.9412 
1.9718 
1.0036 
3.0351 
3.0661 

1.0977 
1.1186 
3.1602 
1.1910 
3.1127 

1.0480 - 

1.6024 
I .61 W 
1.6525 
I A780 
1.7015 

1.7179 
1.7514 
1,7779 
1 .ô024 
1 4279 

1 .O515 
1 .8778 
1.9014 
I .9178 
1.9524 

I .9778 
2.0013 
1.0177 
2.0513 
2.0777 

2.1011 
2.1276 
1.1523 
2.1776 
1.2011 

2.2176 
2.1512 
2.2775 
1.1011 
2.3276 

1.3512 
1.1776 
1.4011 
1.4175 
1.4511 

1.4775 
1.5011 
1.5174 
1.5511 
2.5774 

- 

D . 0 4 0 0  - 

1.3140 
1.3561 
1.1765 
1.3977 
1.4181 

1.4595 
1 A598 
1.4810 
1.5014 
1.5127 

1.543 1 
1.5641 
1.5847 
1.6059 
1 A164 

1 .U76 
1.6600 
1.689 1 
1.7096 
1.7308 

1.7513 
1.7714 
1.7929 
1.8141 
1.8346 

1 .a557 
1 .ô761 
1 A973 
1.9178 
1.9190 

1.9595 
1 . 9 W  
2.001 1 
1.0121 
1.0428 

1.0619 
1.0844 
1.1054 
1.126a 
1.1471 

.0240 - 0.01 50 
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45 DEG PRESSURE ANGLE 
T A W  99-MEASREMENI OVER PINS FOR MINIMUM ACTUAL TOOW WKKNESS, FOR 45 MG PRESSURE ANGLE 

AND TOLERANCE CLASS 6, EXTERNAL INVOLUiE SPLINES 

Spliri. Pitch 

N 

6 
7 
8 
9 

10 

1 1  
12  
13 
14 
15 

16 
17 
I8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 

, 39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

0.872 
0.861 
0.893 
0.887 
0.908 

0.904 
0.919 
0.9 17 
0.928 
0.926 

0.935 
0.934 
0.941 
0.940 
0.945 

0.945 
0.950 
0.949 
0.953 
0.953 

0.956 
0.956 
0.959 
0.959 
0.961 

0.961 
0.965 
0.963 
0.965 
0.965 

0.967 
0.967 
0.968 
0.968 
0.970 

0.970 
0.971 
0.971 
0.972 
0.972 

0.973 
0.973 
0.974 
0.974 
0.975 

0.975 
0.976 
0.976 
0.977 
0.977 

0.978 
0.978 
0.979 
0.979 
0.979 

- 
0.1920 - 

0.9131 
0.9934 
1.1 I48 
1.1999 
1.3160 

1.4040 
1.5168 
I A067 
1.7174 
1 .ô087 

1.9179 
2.0103 
2.1182 
2.2115 
2.3 I 85 

2.4124 
2.5188 
2.6132 
2.7189 
2.8139 

2.9191 
3.0144 
3.1191 
3.2148 
3.3193 

3.4151 
3.5194 
3.6155 
3.7194 
3.8158 

3.9194 
4.0160 
4.1195 
4.2162 
4.3195 

4.4165 
4.5195 
4.6166 
4.7195 
4.8167 

4.9196 
5.0168 
5.1 I95 
5.2169 
5.3195 

5.4170 
5.5195 
5.6171 
5.7195 
5.8171 

5.9195 
6.0172 
6.1 I94 
6.2173 
6.3194 - 

- 
0.1600 

0.7664 
0.8273 
0.9285 
0.9994 
1 .O961 

1.1694 
1.2634 
1.3383 
1.4306 
1.5067 

1.5976 
1 A746 
I .7645 
1 .ô423 
1.9314 

2.0097 
2.0983 
2.1769 
2.2651 
2.3442 

2.4318 
2-51 I3 
2.59M 
2.6783 
2.7654 

2.8452 
2.9321 
3.0122 
3.0987 
3.1791 

3.2654 
3.3459 
3.4322 
3.5127 
3.5981 

3.6796 
3.7654 
1.8464 
1.9321 
6.0131 

1.0988 
1.1798 
1.2654 
1.3465 
1.4321 

1.5133 
1.5987 
1.6800 
1.7654 
1.8467 

1.9320 
5.0134 
5.0916 
5.1802 
1.2652 - 

0.12a 

0.5693 
0.6 1% 
0.6953 
0.748í 
0.8214 

0.8764 
0.946s 
1.0031 
1.072: 
1.1293 

1.1975 
1.2551 
1.3221 

1 A479 

I .5064 
1.573 I 
1.6320 
1 A981 
1.7575 

1 .ô232 
1 .8828 
1.9483 
2.0081 
2.0733 

2. I333 
2.1984 
2.2585 
2.3234 
2.3836 

2.4414 
2.5088 
2.5734 
2.6339 
2.6985 

2.7590 
2.8234 
2.8841 
2.9485 
3.0091 

3.0734 
3. I343 
3.1985 
3.2593 
3.3234 

3.3844 
3.4484 
3.5094 
3.5734 
3.6345 

3.6984 
3.7594 
3.8233 
3.8845 
3.9483 

1.3810 

- 

- 
0.0966 

0.4551 
0.4953 
0.5558 
0.5984 
0.6564 

0.7004 
0.7568 
0.8018 
0.8571 
0.9027 

0.9573 
1 .o035 
1 .O575 
1.1040 
1.1575 

1.2045 
1.2577 
1.3048 
1 . u 7 7  
1 A052 

1 A577 
1 3054 
I .5578 
I .6056 
1.6578 

1.7057 
I .7578 
1 3059 
1 A578 
1.9060 

1.9579 
2.0062 
2.0578 
2.1062 
2.1579 

2.2062 
2.2578 
2.3064 
2.3578 
2.4064 

1.4578 
1.5065 
2.5578 
2.6064 
2.6577 

1.7065 
2.7578 
2.8065 
1.8577 
2.9066 

I.9577 
1.0065 
1.0576 
1.1066 
I. I576 - 

- 
0.0800 - 

0.3790 
0.4124 
0.4630 
0.4985 
0.5468 

0.5834 
0.6304 
0.6679 
0.7 139 
0.7520 

0.7974 
0.8360 
O.8M9 
0.9197 
0.9643 

1 .o035 
1 .O477 
1 .O870 
1.1311 
1.1707 

1.2144 
1.2542 
1.2978 
1.3376 
1.381 1 

1.4211 
1.4645 
1.5045 
1.5478 
1.5880 

1.6312 
1 A71 4 
1.7145 
1.7548 
I .7978 

1.8381 
1.881 1 
1.9216 
1.9445 
2.0049 

2.0477 
2.0883 
2.1310 
2.1716 
2.2144 

2.2550 
2.2976 
2.3383 
2.3810 
2.4217 

2.4642 
2.5050 
2.5476 
2.5884 
2.6301 

- 
0.9600 - 

0.2835 
0.3086 
0.3464 
0.3731 
0.4093 

0.4367 
0.4720 
0.5001 
0.5346 
0.5631 

0.5972 
0.6261 
0.6597 
0.688C 
0.7223 

0.7517 
0.7ô48 
0.8144 
0.8474 
0.8771 

0.9OW 
0.9397 
0.9724 
1 .o022 
1 .O349 

1 .o649 
I .o974 
1.1274 
1.1599 
1.1900 

1.2224 
1.2525 
I .2848 
1.3151 
1.3473 

I .3775 
I A098 
1.4401 
I .4723 
I .SO26 

I .5347 
I .565 1 
1.5971 
1,6276 
I .6596 

1.6901 
1.7221 
I .7526 
I .7846 
1.8151 

I .ô470 
I .O776 
I .9095 
I .9401 
1.9719 - 

- 
0.04Mi - 

0.2243 
0.2463 
0.2766 
0.2979 
0.3269 

0.3488 
0.3770 
0.3995 
0.4271 
0.4499 

0.4772 
0.5003 
0.5272 
0.5505 
0.5772 

0 . a 7  
0.6272 
0.6508 
0.6773 
0.7010 

0.7272 
0.751 1 
0.7773 
0.801 1 
0.8272 

0.8512 
0.8773 
0.9012 
0.9272 
0.9513 

0.9772 
1.0012 
1 .O271 
1.0513 
1.0771 

1.1013 
1.1271 
1.1513 
1 . 1 7 7 1  
1.2013 

I.2270 
1.2513 
1.2769 
1.3013 
1.3269 

1.3513 
1.3768 
1.4012 
1.4248 
1.4513 

I A768 
1.5012 
I .5268 
1.5512 
I .5767 

0.0400 - 

0.1881 
0.2048 
0.2300 
0.2478 
0.2719 

0.2901 
0.3136 
0.3324 
0.3553 
0.3744 

0.3971 
0.4163 
0.4387 
0.4582 
0.4805 

0.5000 
0.5221 
0.54 18 
0.5638 
0.5836 

0.6054 
0.6253 
0.6471 
0.6669 
0.6887 

0.7087 
0.7304 
0.7503 
0.7720 
0.7921 

0.8137 
0.8337 
0.8552 
0.8754 
0.8969 

0.9170 
0.9585 
0.9587 
0.9802 
1 . m 3  

1.0218 
I .O421 
1 .O634 
1 .O837 
1.1050 

1.1254 
1.1466 
1.1670 
1.1883 
1.2086 

1.2299 
I .2502 
1.2715 
1.2919 
1.3131 

0.0300 - 

0.2173 
0.2349 
0.2489 
0.2661 
0.2ûO4 

0.2975 
0.31 19 
0.3287 
0.3433 
0.3600 

0.3747 
0.3912 
0.4059 
0.4225 
0.4373 

0.4537 
0.4685 
0.4849 
0.4999 
0.5162 

0.531 1 

- 
0.0240 - 

0.1733 
O. I873 
0.1915 
0.2123 
0.2237 

0.2374 
0.2489 
0.2623 
0.2740 
0.2873 

0.2991 
0.3123 
0.3241 
0.3373 
0.3492 

0.3623 
0.3741 

- 

0.01 50 

0.1075 
0.1162 
0.1232 
0.1318 
0.1390 

o. 1475 
o. 1547 
0.1631 
0.1703 
o. 1787 

0.1860 
0.1943 
0.20l7 
0.2098 

(continued on noxt page) 
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45 DEG PRESSURE ANGLE 
TAME 99-MEASUIIEMENT OVER PINS FOR MWMUM ACTUAL TOOTH W K N E S S ,  FOR 45 MG PRESSURE ANGLE 

ANO IOEUANCE C U S S  6, EXTERNAL iNV0LUE SPLINES (Cont.) 

Splina Pitch 

N 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
71 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
19 
90 

91 
92 
93 
94 
95 

96 
97 
9 1  
99 

100 

0.979 
0.910 
0.980 
0.980 
0.980 

0.911 
0.981 
0.911 
0.981 
0.912 

0.982 
0.982 
0.982 
0 .9U 
0.913 

0.983 
0.983 
0.984 
0.984 
0.984 

0.914 
0.914 
0.914 
0.915 
0.915 

0.915 
0.985 
0.915 
0.915 
0.986 

0.984 
0.986 
0.986 
0.986 
0.986 

0.917 
0.987 
0.917 
0.917 
0.917 

- 

û.1920 - 

6.4175 
6.5194 
6.6173 
6.7193 
6.8173 

6.9193 
7.0174 
7.1 192 
7.2 174 
7.3 I92 

7.4174 
7.5192 
7.6174 
7.7191 
7.1174 

7.9190 
8.0171 
8.1191 
8.2174 
8.3190 

8.4173 
8.5 189 
8.6174 
8.7 1 88 
1.1174 

1.9188 
9.0 1 73 
9.1 188 
9.2173 
9.3117 

9.4173 
9.5186 
9.6173 
9.7115 
9.8172 

9.9115 
0.0172 
0.1185 
0.2172 
0.3184 

- 

0.1600 - 

5.3461 
5.4319 
5.5135 
5.59915 
5.6801 

5.7651 
5.8469 
5.9317 
6.013s 
6.0984 

6.1102 
6.2650 
6.3468 
6.4316 
6.5135 

6.5912 
6.6801 
6.7648 
6.8468 
6.93 1 4 

7.0134 
7.0980 
7.1801 
7.2646 
7.3467 

7.4312 
7.5133 
7.1979 
7.6799 
7.7645 

7.8467 
7.9310 
8.0133 
8.0976 
1.1799 

8.2643 
8.3465 
8.4309 
8.1132 
8.5975 

- 

- 
).1200 
- 

1.0095 
LO733 
1.1345 
1.1982 
1.2595 

1.3232 
1.3846 
1.4412 
1.5095 
1.1732 

1.6346 
1.6981 
1.7595 
1.1231 
1.1845 

b.9480 
5.0095 
5.0730 
5.1345 
5.1910 

5.2595 
5.1230 
5.3144 
5.4479 
5.5095 

5.5729 
5.6144 
5.6971 
5.7594 
5.1227 

5.1144 
5.9477 
6.0094 
6.0727 
6.1343 

6.19?7 
6.2594 
6.3226 
6.3843 
6.4476 

- 

0.0960 - 

3.2065 
3.2576 
3.3066 
3.3575 
3.4066 

3.4575 
3.5066 
3.5574 
3.6065 
3.6S75 

3.7066 
3.7574 
3.8065 
3.8574 
3.9065 

3.9573 
4.006s 
4.0573 
4.1064 
4.1572 

4.2065 
4.2572 
4.3064 
4.3571 
4.4061 

4.4572 
4.5063 
4.5571 
4.6064 
4.6570 

4.7063 
4.7570 
4.8063 
4.8569 
4.9062 

4.9169 
s.0063 
5.0161 
5.1061 
5.1561 

- 

0.0100 

2.6716 
2.7142 
2.7549 
2.7974 
2.8383 

2.8808 
2.9216 
2.9640 
3.0049 
3.0474 

3.0882 
3.1306 
3.1716 
3.2140 
3.2548 

3.2972 
1.3382 
3.3805 
3.4215 
3.4638 

3.5048 
3.5470 
3.5111 
3.6304 
3.6714 

3.7136 
3.7547 
3.7970 
3.8311 
3.1802 

3.9213 
3.9635 
4.0046 
4.0468 
4.0879 

4.1301 
4.1712 
4.2134 
4.2545 
4.2967 

- 

2.0025 
2.0344 
2.0650 
2.0968 
2.1275 

2.1594 
2.1199 
1.2211 
2.2525 
2.2843 

2.3149 
2.3467 
?.Si74 
2.4092 
2.4398 

2.4716 
2.5023 
2.5340 
2.5648 
2.5965 

2.6273 
1.6519 
2.6897 
2.7214 
2.7522 

2.7838 
2.1146 
2.1463 
2.1772 
2.9087 

2.9396 
2.9713 
3.0020 
3.0337 
3.0645 

3.0962 
3.1269 
3.1586 
3.1894 
3.221 I 

- 

- 
0.0480 

1.6012 
1 A247 
1 A51 1 
1.6766 
1.701 i 

I .7266 
1.7510 
1.7765 
1.8011 
1.0265 

1.1510 
1 .I764 
1.9010 
1.9264 
1.9509 

1.9763 
2 .o009 
2.0262 
2.0501 
2.0762 

2.1009 
2.1262 
2.1508 
2.1762 
2.2008 

2.2261 
2.2507 
2.2761 
2.3007 
2.3260 

2.35W 
2.3760 
2.4005 
2.4259 
2.4506 

2.4759 
2.5005 
2.5251 
1.5505 
2.5751 

- 

- 
LO400 - 

1.3335 
1.3548 
1.3751 
1.3964 
1.4168 

I A310 
I A584 
1.4796 
I s001 
1.5213 

1.5416 
I .5621 
1.5833 
I Ao45 
1.6249 

I .646 1 
1.6466 
I dl77 
1.1082 
I .7293 

1.7491 
1 .no9 
1.791 4 
1.8126 
I .833 1 

1.854 I 
1 .U47 
1 A9951 
1.9164 
1.9374 

1.9574 
I .9791 
1.9995 
2.0206 
2.0412 

2.0623 
2.0821 
2.1039 
2.1244 
2.1455 

1.0240 0.0150 
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10jZO 12/24 16/32 20/40 24 /U 32/64 WlO 48190 641128 

STD-SAE B92.L-ENGL b99b = 77'43725 058'4833 937 = 

10/160 12012% 

45 DEG PRESSURE ANGLE 
T A W  100-MEASURFMENT OVER PINS FOR MINIMUM ACTUAL TOOTH THICKNESS, FOR U DKi PRESSURE ANGLE 

AND T-ANCE CUSS 7, EXTERNAL INVOLUTE W.i*s 

Spliiw Pitch 

N 

6 
7 
8 
9 
IO 

I I  
12 
13 
I 4  
15 

16 
17 
I8  
I 9  
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 

' 39 
40 

41  
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

-- 

k-? 
0.872 
0.861 
0.893 
0.887 
0.908 

0.904 
0.919 
0.917 
0.928 
0.926 

0.935 
0.934 
0.941 
0.940 
0.945 

0.945 
0.350 
0.949 
0.953 
0.953 

0.956 
0.956 
0.959 
0.959 
0.961 

0.961 
0.963 
0.963 
0.965 
0.965 

0.967 
0.967 
0.968 
0.968 
0.970 

0.970 
0.971 
0.971 
0.972 
0.972 

0.973 
0.973 
0.974 
0.974 
0.975 

0.975 
0.976 
0.976 
0.977 
0.977 

0.978 
0.978 
0.979 
0.979 
0.979 

- 
O. 192C 

0.91 17 

1.1134 
1.1984 
1.3145 

1.4024 
1.5153 
1 .MI51 
1.7151 
1.8071 

1.9162 
1.0086 
2.1165 
2.1091 
1.3168 

2.4107 
2.5170 
2.61 14 
1.7171 
1.8120 

2.9172 
3.0125 
3.1173 
3.2129 
3.3174 

3.4132 
3.5174 
3.6135 
3.7175 
3.8138 

3.9175 
4.0140 
4.1174 
4.2142 
4.3174 

4.4143 
4.5 174 
4.6145 
4.7173 
4.8146 

4.9173 
5.0147 
5.1 173 
5.2 147 
5.3173 

5.4147 
5.5172 
5.6148 
5.7172 
5.8148 

5.9171 
6.0148 
6.1171 
6.2148 
6.3170 

0.992~ 

- 

- 
0 . 1 w  

0.759í 
0.8259 
0.927í 
0.9979 
1.0941 

1.167s 
1,2619 
1.3361 
1.4289 
1.5051 

1.5951 

1.7621 
1.8404 
1.9297 

2.00M 
1.0963 

2.2633 
2.3424 

2.430(1 
2.5094 
2.596? 
2.6764 
2.7634 

2.8453 
2.9301 
3.0102 
3.0968 

i . m a  

2 . m a  

3.1770 

3.2635 
3.3439 
3.4300 
3.5 107 
3.5967 

3.6775 
3.7633 
3.8442 
3.9299 
4.0110 

4.0966 
4.1777 
4.2632 
4.3444 
4.4298 

4.5110 
4.5964 
4.6777 
4.7630 
4.8444 

4.9296 
5.01 10 
5.0962 
5.1777 
5.2628 

_I 

o. 1200 

0.5683 
0.6165 
0.6943 
0.7475 
0.8200 

0.8750 
0.9454 
1.0016 
1 .O708 
1.1278 

1.1960 
1.2538 
1.3212 
1.3795 
1 A463 

! .5050 
1.5715 
1 A304 
1 A965 
1.7559 

1.8216 
1.8811 
1.9466 
2.0064 
2.0717 

2.1315 
2.1967 
2.2567 
2.3216 
2.3819 

2.4466 
2.5070 
2.5717 
2.6321 
2.6966 

2.7571 
2.8216 
2.8823 
2.9465 
3.0073 

3.0716 
3. I323 
3.1965 
3.2573 
3.3215 

3.3824 
3.4464 
3.5074 
3.5713 
3.6324 

3.6963 
3.7574 
3.8213 
3.8825 
3.9462 

- 
0.0960 

0.4537 
0.4939 
0.5545 
0.5971 
0.6550 

0.6990 
0.7555 
0.8003 
0.8556 
0.9011 

0.9558 
1 .o010 
1 .O559 
1,1025 
1.1559 

1.2029 
1.2561 
1 3032 
1.3561 
1 A035 

1.4561 
1.5037 
1.556 1 
1.6039 
1 A56 1 

1.7040 
1.756 1 
1.8û4 I 
1 356 1 
1.9043 

1.9560 
2.0043 
2.0561 
2.1044 
2.1560 

2.2044 
2.2560 
2.3045 
2.3559 
2.4045 

2.4559 
2.5045 
2.5559 
2.6045 
2.6558 

2.7046 
2.7557 
2.8045 
2.8556 
2.9045 

2.9557 
3.0045 
1.0556 
3.1045 
3.1555 

0.0800 

0.3778 
0.41 12 
0.4617 
0.4972 
0.5454 

0.5811 
0.6290 
0.6665 
0.7126 
0.7506 

0.7960 
0.8346 
0.8794 
0.9 183 
0.9618 

1.0019 
I .o463 
I .O855 
1.1296 
1.1691 

1.2129 
1.2526 
1.2962 
1 336 1 
1.3ï96 

1.4195 
1.4629 
1.5029 
1.5462 
1 3 6 3  

1 A295 
1.6697 
1.7128 
1.753 1 
1 .i961 

1 .u61 
1 A794 
1.9198 
1.9626 
2.003 1 

2.0460 
2.0865 
2.1 293 
2.1698 
2.2125 

2.2532 
2.2958 
2.3364 
2.3790 
2.4 197 

2.4624 
1.5030 
2.5456 
2.5864 
2.6289 

0.06oO 

0.2823 
0.3074 
0.3452 
0.5718 
0.4079 

0.4354 
0.4706 
0.4987 
0.5333 
0.5517 

0.5958 
0.6247 
0.6583 
0.6875 
0.7208 

0.7502 
0.7834 
0.8128 
0.8459 
0.8755 

0.9083 
0.9381 
0.9708 
1 .o007 
1 .O333 

I . w 2  
1 .O958 
1.1257 
1.1582 
1.18- 

1.2206 
1.2508 
1.2832 
1.3133 
1.3456 

1.3758 
1.4080 
1 A384 
1 A704 
I .SOO8 

1.5330 
1.5633 
1.5954 
1.6257 
1 A578 

1 d883 
1.7202 
1.7507 
1.7826 
1.8132 

1.845 1 
1 .8756 
I .w75 
1.938 1 
1 .PI00 

0.0480 - 

0.2251 
0.2451 
0.2754 
0.2967 
0.3255 

0.3475 
0.3756 
0.3981 
0.4257 
0.4485 

0.4758 
0.4989 
0.5258 
0.5491 
0.5757 

0.5992 
0.6258 
0.6493 
0.6757 
0.6995 

0.7257 
0.7495 
0.7756 
0.7995 
0.8257 

0.8495 
0.8756 
0.8995 
0.9255 
0.9496 

0.9754 
0.9996 
1 .O255 
1 .O496 
1 .O754 

I .o995 
1.1255 
1.1496 
1.1752 
1.1995 

1.2252 
1.2495 
1.2751 
1.2994 
1.3251 

1.3494 
1.3750 
1.3994 
1.4249 
I A493 

1 A749 
1.4992 
1.5248 
1.5493 
1.5747 

0.0400 __ 

0.1869 
0.1036 
0.2287 
0.1465 
0.2705 

0.2889 
0.3122 
0.3310 
0.3540 
0.3730 

0.3957 
0.4149 
0.4373 
0.4567 
0.4789 

0.4965 
0.5206 
0.5402 
0.5623 
0.5820 

0.6039 
0.6237 
0.6455 
0.6654 
0.6ô71 

0.7070 
0.7287 
0.7417 
0.7703 
0.7904 

0.81 19 
0.6320 
0.8536 
0.8737 
0.8952 

D.9153 
D.9368 
D.9570 
D.9783 
0.9916 

1 .om 
1 .o402 
1.0616 
1.0818 
1.1032 

1.1235 
1.1447 
1.1651 
1.1863 
1.2067 

1.2280 
1.2483 
1.1696 
I .m 
1.3111 - 

- 
0.0300 - 

0.2161 
0.2337 
0.2478 
0.2650 
0.2792 

0.2963 
0.3 107 
0.3275 
0.3420 
0.3587 

0.3733 
0.3899 
0.4047 
0.421 1 
0.4359 

0.4524 
0.4672 
0.4836 
0.4985 
0.5147 

0.5297 

- 
0.0240 - 

0.1721 
0.1861 
D.1974 
D.2112 
D.2225 

D.2361 
D.2477 
D.2611 
0.2727 
D . l B 6 1  

m.m 
m.5m 
D.3110 

D.3359 
3.3478 

3.3610 
m.5728 

0.0150 

o. lo61 
0.1 I51 
0.1222 
O. 1307 
0.1378 

0.1463 
0.1535 
0.1619 
0.1692 
0.1775 

0.1848 
0.1930 
0.1001 
0.2087 

(continued on nexi poge) 
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45 DEG PRESSURE ANGLE 
T A M  100-MEASWWEECT OVER PWS FOR MINIMUM ACTUAL TOOTH THKKNESS, FOR 45 WG PRESSURE ANGLE 

AND TOLERANCE CLASS 7, EXTERNAL INVOLUTE SPLINES (Cont.) 

O / l Q  11/14 16/31 10/40 14/48 31/64 ml80 48/96 MI118 Spiici. Pitch H1/160 128/156 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79  
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
W 

100 

0.979 
0.980 
0.980 
0.900 
0.980 

0.901 
0.901 
0.981 
0.901 
0.982 

0.982 
0.982 
0.982 
0.983 
0.983 

0.983 
0.903 
0.984 
0.984 
0.984 

0.984 
0.984 
0.984 
0.985 
0.985 

0.985 
0.985 
0.985 
0.985 
0.986 

0.986 
0.986 
0.v86 
0.986 
0.986 

0.987 
0.987 
0.987 
0.987 
0.987 

- 

1.1920 

5.4149 
5.5169 
5.6149 
5.7168 
5.8149 

6.9167 
7.0149 
7.1167 
7.2 I48 
7.3166 

7.4 I40 
7.5 165 
7.6140 
7.7164 
7.8148 

7.9164 
8.0147 
8.1 163 
8.2146 
8.3162 

8.4 146 
8.5161 
8.6 146 
0.7161 
8.8145 

8.9160 
9.0145 
9.1158 
9.2144 
9.3157 

9.4144 
9.5157 
9.6143 
9.7156 
9.0143 

9.9155 
0.0142 
0.1154 
0.2142 
0.31 53 

- 

> . I M O  

5.3444 
5.4294 
5.5110 
5.5959 
5.6777 

5.7625 
5.8443 
5.9291 
6.0110 
6.0957 

6.1776 
6.2623 
6.5442 
6.4289 
6.5109 

6.5955 
6.6774 
6.7621 
6.8440 
6.9287 

7.0106 
7.0953 
7.1772 
7.2618 
7.3439 

7.4284 
7.5105 
7.5949 
7.6771 
7.7615 

7.0437 
7.9281 
8.0103 
8.0947 
8.1769 

0.2612 
8.3435 
8.4278 
8.5101 
8.5944 

- 

- 
LI200 

I.ûO74 
1.071 1 
1.1324 
1.1961 
1.2574 

1.321 1 
1.3824 
1.1460 
1.5074 
4.5709 

í.6323 
4.6959 
4.7573 
4.0208 
4.0823 

1.9458 
5.0073 
5.0707 
5.1322 
5.1957 

5.2571 
5.3206 
5.3821 
5.4455 
5.5071 

5.5704 
5.6320 
5.6954 
5.7570 
5.8204 

5.8819 
5.9453 
6.0069 
6.0702 
6.1319 

6.1952 
6.2568 
6.3201 
6.3817 
6.4450 

- 

- 
1.0960 

3.2045 
5.2554 
3.3044 
3.3554 
3.4044 

3.4554 
3.5044 
3.5553 
3.6044 
3.6552 

3.7043 
3.7552 
3.8043 
3.8551 
3.9043 

3.95% 
4.0042 
4.0549 
4.1042 
4.1550 

4.2041 
4.2549 
4.3040 
4.3548 
4.4040 

4.4547 
4.5040 
4.5547 
4.6039 
4.6546 

4.7038 
4.7545 
4.8039 
4.8544 
4.9038 

4.9544 
5.0037 
5.0543 
5 . 1 W  
5.1 543 

- 

2.6697 
2.7121 
2.7530 
2.7955 
2.0362 

2.8787 
2.9196 
2.9620 
3.0029 
3.0452 

3.0861 
3.1286 
3.1694 
3.21 10 
3.2528 

3.2950 
3.3360 
3 . 3 7 u  
3.4193 
3.4616 

3.5026 
3.5449 
3.5858 
3.6281 
3.6692 

3.71 I4 
3.7524 
3.7947 
3.8357 
3.8779 

3.9189 
3.961 2 
4.0025 
4.0444 
4.0855 

4.1278 
4.1608 
4.21 10 
4.2520 
4.2942 

- 

2.oO06 
2.0324 
2.0630 
1.0949 
1.1254 

2.1573 
2.1880 
2.2197 
2.2504 
2.2821 

2.3128 
2.3446 
2.3752 
2.4070 
2.4378 

2.4694 
2.5002 
2.5318 
2.5626 
2.5943 

2.6250 
2.656$ 
2.6874 
2.7192 
2.7500 

2.7816 
2.8124 
2.8441 
2.8748 
2.9065 

2.9372 
2.9609 
2.9997 
3.0313 
3.0621 

3.0938 
3.1245 
3.1562 
3.1870 
3.2186 

3.0480 

l.5W2 
1 A246 
1 A491 
1 A746 
1 A990 

1.7245 
1.7491 
1 .7744 
I .7990 
1.8243 

1 .U89 
I .O744 
1.8988 
1.9243 
1.9488 

1.9742 
1.9988 
2.0241 
2.0487 
2.0741 

2.0986 
2.1240 
2.1485 
2.1739 
2.1985 

2.2238 
2.2484 
2.2738 
2.2983 
2.3237 

2.3403 
2.3736 
2.3983 
2.4235 
2.4482 

2.4735 
2.4981 
2.5234 
2.5480 
2.5733 

- 
l.0400 - 

1.3316 
1.3527 
1.373 1 
1.3944 
1.4147 

I .4360 
I A564 
1.4775 
I.4980 
1.5191 

1.5396 
I .MOI 
1.5812 
I .6023 
1.6220 

I A439 
I .6644 
1 A855 
I .7060 
1.7272 

I .7476 
1.7687 
I .7892 
1.8103 
1 .WM 

1.8519 
1.8724 
1 J935 
1.9140 
1.935 1 

1.9556 
1.9767 
1 .W72 
2.0183 
2.0308 

2.0sw 
2.0104 
2.1015 
2.1220 
2.1431 

3.0150 
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136 

10/10 11/24 14/32 20/40 Splirn Pitch 24/48 32/44 40110 48/96 64/118 10/lM 128/1S6 

STD=SAE B92.L-ENGL L99b 77q3725 0584835 70T W 

0.1280 
0.1648 
0.2135 
0.2506 
0.2977 

0.3353 
0.3815 
0.4196 
0.4652 
0.5037 

0.5486 
0.5175 
0.6321 
0.6712 
0.7155 

0.7548 
0.7990 
0.8385 
0.8824 
0.9221 

0.9657 
1.0056 
I .O49 1 
1.0891 
1.1325 

1.1726 
1.2159 
1.2560 
1.2992 
1.3395 

1.3826 
1.4230 
1.4660 
1.5064 
1.5494 

1.5898 
1.6327 
1 A732 
1.7161 
1.7567 

1.7995 
1 .O401 
1 .ô828 
1.9235 
1.9662 

2.0069 
2.0496 
2.0903 
2.1329 
2.1737 

2.2163 
2.2571 
2.2996 

45 DEG PRESSURE ANGLE 

AND TOERANCE C U S S  4, INTERNAL STRAKIHT SiMD SWNES 
T A U  101 -MEAWMENT BETW€EN PINS FOR MAXIMUM ACTUM SPACE WIDTH, FOR 45 DEG PRESSURE ANGLE 

0.0966 
0.1242 
0.1607 
0.1885 
0.2238 

0.2520 
0.2166 
0.3152 
0.3494 
0.3783 

0.4120 
0.441 1 
0.4746 
0.5039 
0.5371 

0.5666 
0.5998 
0.6294 
0.6623 
0.6921 

0.7248 
0.7547 
0.7873 
0.8174 
0.8499 

0.8WO 
0.9124 
0.9426 
0.9750 
1.0051 

1 .O375 
1.0671 
1.1001 
1.1304 
1.1626 

1.1929 
1.2251 
1.2555 
1.2877 
1.3181 

1.3502 
1.3806 
1.4 127 
1.4432 
1.4752 

1.5058 
1.5378 
1.5683 
1.6003 
1.6309 

1.6628 
1.6934 
1.7253 

N 

0.1268 
0.1441 
0.1583 
0.1754 
0.1191 

0.2067 
0.2212 
0.2381 
0.2527 
0.2693 

0.2841 
0.3006 
0.3154 
0.3318 
0.3467 

0.3631 
0.3781 
0.3945 
0.4094 
0.4257 

6 
7 
8 
9 
IO 

I l  
12 
13 
14 
15 

16 
17 
18 
19 
20 

2 1  
2 2  
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
4 0  

41  
42  
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

0.1018 
0.1156 
0.1170 
0.1407 
0.1522 

0.1657 
0.1773 
0.1908 
0.2025 
0.2158 

0.2276 
0.2408 
0.2527 
0.2658 
0.2777 

0.2908 
0.3029 

O. I920 

0.3042 
0.3926 
0.5096 
0.5987 
0.71 19 

0.8023 
0.9 130 
1 .O046 
1.1137 
I .  2063 

1.3142 
1 A075 
1.5145 
1.6014 
1.7148 

I .O093 
1.9150 
2.0099 
2.1 151 
2.2105 

2.3153 
2.4 I 09 
2.5154 
2.6113 
2.7 155 

2.81 17 
2.9156 
3.0 120 
3.1156 
3.2122 

3.3158 
3.4 125 
3.5158 
3.6 127 
3.7151 

3.8130 
3.9159 
4.0131 
4.1160 
4.2133 

4.3161 
4.4135 
4.5161 
4.6136 
4.7161 

4.8131 
4.9162 
5.0139 
5.1162 
5.2140 

5.3162 
5.4142 
5.5164 
5.6143 
5.7164 - 

- 
O. I600 

0.2540 
0.3276 
0.4251 
0.4993 
0.5937 

0.6690 
0.7613 
0.8376 
0.9285 
1 .o057 

I .O956 
1.1733 
1.2625 
1.3408 
1.4294 

I .5081 
1.5962 
1 A753 
I .7630 
1 .ô425 

1.9298 
2.0095 
2.0965 
2.1765 
2.2634 

2.3435 
2.4301 
2.5104 
2.5961 
2.6773 

1.7636 
2.8442 
2.9303 
3.0110 
3.0969 

3.1779 
3.2637 
3.3447 
3.4304 
3.5115 

3.5972 
3.6784 
3.7639 
3.8452 
3.9306 

4.0120 
4.0973 
4.1788 
4.2640 
4.3455 

4.4307 
4.5124 
4.5975 
4.6791 
4.7641 - 

- 
0.1200 

0.1911 
0.2462 
0.3193 
0.3750 
0.4456 

0.5022 
0.5714 
0.6286 
0.6968 
0.7546 

0.6221 
0.8804 
0.9472 
1 .O060 
1.0725 

1.1315 
1.1975 
1.2569 
1.3226 
1.3822 

1 .U78 
1.5075 
I .5728 
I A328 
I.bV78 

1.7579 
I 3229 
I .ô631 
1.94M 
2.0014 

2.0730 
2. I335 
2.1960 
2.25b4 
2.3231 

2.3838 
2.4482 
2.5089 
2.5732 
2.6340 

2.6982 
2.759 I 
2.8233 
2.8843 
2.9483 

3.0093 
3.0733 
3.1344 
3.1983 
3.2594 

3.3234 
3.3846 
3.4484 
3.5096 
3.5734 - 

0.0960 

o. 1534 
0.1974 
0.2559 
0.3004 
0.3569 

0.4022 
0.4576 
0.5033 
0.5579 
0.604 I 

0.6581 
0.7047 
0.7582 
0.8053 
0.8584 

0.9056 
0.9585 
1 .o059 
I .O585 
1.1062 

I.15b7 
1.2065 
1.2587 
1.3067 
1.3587 

I .4068 
1.4587 
1.5069 
1.5589 
1 A072 

1 A589 
1.7073 
I .7589 
1 .a074 
1.8589 

I .9075 
1.9590 
2.0076 
2.0590 
2.1077 

2.1590 
2.2077 
2.2591 
2.3079 
2.3591 

2.4080 
2.4591 
2.5080 
2.5592 
2.608 1 

2.6593 
2.7082 
2.7593 
2.M8-2 
2.8593 - 

0.0800 Io.0600 

2 3405 
2:3830 I 

0.0480 

0.0777 
0.0998 
0.1290 
0.1512 
0.1795 

0.2020 
0.2297 
0.2525 
0.2799 
0.3030 

0.3300 
0.3533 
0.3800 
0.4035 
0.4301 

0.4537 
0.4802 
0.5039 
0.5302 
0.554 1 

0.5802 
0.604 1 
0.6303 
0.6543 
0.6804 

0.7044 
0.7304 
0.7545 
0.7804 
0.8045 

0.8304 
0.8547 
0.8805 
0.9047 
0.9305 

0.9548 
0.9WS 
1 .o048 
1 .O306 
I .O549 

I .OM6 
1.1050 
1.1306 
1.1550 
1.1806 

1.2051 
1.2307 
1.2551 
1.2807 
1.3052 

1.3307 
1.3552 
1.3607 
1 A053 
1 .4308 

0.0400 

0.0652 
0.0836 
0.1079 
0.1264 
0.1499 

O. I687 
0.1917 
0.2 1 O8 
0.2336 
0.2529 

0.2753 
0.2946 
0.3170 
0.3366 
0.3587 

0.3784 
0.4005 
0.4203 
0.4422 
0.4621 

0.4839 
0.5038 
0.5256 
0.5456 
0.5673 

0.5874 
0.6090 
0.6291 
0.6507 
0.6708 

0.6923 
0.71 26 
0.7341 
0.7543 
0.7758 

0.7960 
0.8174 
0.8377 
0.8592 
0.8795 

0.9009 
0.921 2 
0.9426 
0.9629 
0.9842 

1.0047 
1 .o260 
1 .O463 
1 .O677 
I .O880 

1.1093 
1.1297 
1.1510 
1.1715 
1.1928 

0.0300 I0.0240 

1 
0.0150 

0.0642 
0.0728 
0.0799 
0.0884 
0.0956 

0.1041 
0.1113 
0.1197 
0.1271 
0.1354 

O. 1421 
0.1511 
0.1 585 
0.1667 

(continued on nex i  page) 
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45 DEG PRESSURE ANGLE 
T A M  IOl-MASUREMENT BETWEEN PINS FOR MAXIMUM ACTUAL SPACE W W ,  FOR U DKi PRESSURE ANGLE 

AND TOERANCE U A S S  4,l"AL STRAIGHT SWiR) S W m S  (Cont.) 

Winm Pitch 

N 
~~ ~ 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70  

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

06 
87 
U 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

j.1920 

1.8144 
5.9165 
5.0145 
5.1 165 
5.2146 

b.3 165 
b.4148 
b.5 1 66 
b.6148 
6.7 166 

b.8149 
b.9167 
7.0150 
7.1 167 
7.2151 

7.3167 
7.41 52 
7.5148 
7.6153 
7.7168 

7.8153 
7.9148 
8.0155 
8.1 169 
8.2155 

8.3169 
8.4 I55 
8.5170 
8.6 157 
8.7170 

8.917a 
8.8157 

9.015a 
9.1 17î 
9.215î 

9.5171 
9.4 151 
9.5173 
9.61M 
9.7 I73 

D.1400 

4.8458 
4.9301 
S.0126 
5.0916 
5.1794 

5.2643 
5.3462 
5.4310 
5.5129 
5.5977 

5.6796 
5.7645 
5.8444 
5.931 1 
6.0131 

6.0978 
6.1799 
6.2446 
6.3466 
6.4313 

6.5133 
6.5979 
6.4801 
6.7647 
6.8468 

6.93 I4 
7.0135 
7.0981 
7.I803 
7.2648 

7.3470 
7.431 5 
7.5138 
7.5982 
7.4805 

7.7649 
7.8472 
7.9317 
8.0140 
8.0983 

l.1200 

1.6347 
MOU 
1.7598 
1.8235 
MM9 

1.9486 
1.0099 
1.0736 
1.1350 
1.1986 

1.26001 
1.3237 
1.3851 
1.4487 
1.5101 

1.5737 
1.4352 
b.6988 
1.7601 
4.8238 

4.8853 
1.9488 
5.0104 
5.0738 
5.1355 

5.1989 
5.2605 
5.3239 
5.5855 
5.4489 

5.5105 
5.5739 
5.6357 
5.6990 
5.7607 

5.8240 
5.8857 
5.94w 
6.0107 
6.074 1 

- 

1 .pou 
1.9593 
1.0014 
1.0594 
1.1084 

3.1594 
3.2085 
3.2594 
3.3085 
3.5594 

5.1016 
3.4595 
5.5086 
3.5595 
3.6087 

3.6595 
3.7087 
3.7596 
3 . M U  
3.8596 

3.9088 
3.9596 
4.0089 
4.0596 
4.1090 

4. I597 
4.2090 
4.2597 
4.3090 
4.3597 

4.4090 
4.4597 
4.5091 
4.5598 
4.6092 

4.6598 
4.7092 
4.7598 
4.8092 
4.8599 

- 
IL0800 - 

!A239 
! . 4 U  
!.5072 
!.5497 
!.5906 

1.6332 
1.6741 
1.7165 
t.7574 
1.7W8 

2.8408 
2.8832 
2.9241 
1.9444 
1.0076 

LO499 
1.0909 
à.1333 
à.1743 
1.2166 

3.2577 
3.5000 
3.341 1 
3.3834 
1.4244 

3.4667 
3.5078 
3.5500 
3.5912 
3.6335 

3.6746 
3.7168 
3.7579 
3.8001 
3.84 I3 

3.8836 
3.9247 
3.9669 
4.0081 
4.0502 

- 

1.8185 
I A504 
1.8811 
1.9129 
I .9436 

I .9755 
1.0062 
1.0310 
2.0607 
1.1005 

2.1312 
2.1430 
2.1937 
2.2256 
2.2564 

2.2881 
2.3189 
2.3506 
2.3814 
2.4131 

2.4440 
2.4757 
2.5065 
2.5382 
2.5490 

2.6007 
2.6315 
2.4632 
2.694 I 
2.7258 

2.7566 
2.7U3 
2.8192 
2.8508 
2.8817 

2.9134 
2.9143 
2.9759 
3.0068 
3.0314 

- 

A553 
. 4 m  
3053 
3101 
.5553 

.5809 
4055 
A309 

I A555 
. 6 W  

I .7055 
I .7309 
I .7555 
1.7810 
I .@O56 

1.8310 
I .O556 
I .U l0  
1.9054 
1.9310 

I .9557 
1.9811 
2.0058 
2.031 1 
2.0558 

2.011 1 
2.1058 
2.1311 
2.1559 
2.1812 

1.2059 
2.2312 
2.2559 
2.2852 
2.3059 

2.3313 
2.3540 
2.3813 
2.4060 
2.4313 

- 

- 
1.0400 

1.1132 
1.2344 
I .2549 
1.2761 
1.2965 

1.3179 
I 3383 
1.3595 
I 3800 
1.4012 

1.4217 
1.4429 
I A633 
I 4846 
1.5051 

1.5263 
1.5468 
I . 5 a  
1.5885 
I .6096 

1 A302 
1.6514 
1.6719 
1 A931 
1.71m 

1.7347 
1.7553 
I .7764 
1.7970 
1.81 82 

1 .a387 
1.8598 
1 .Bra4 
1.9015 
1.9221 

1.9433 
1.9638 
1.9849 
2.0055 
2.0266 

- 
,0150 
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138 45 DEG PRESSURE ANGLE 
TABLE 102-MEA!3R€MENT BETWEEN PINS FOR MAXIMUM ACTUAL SPACE WIDTH. FOR 45 DEû PRESSURE A W E  

Spline Pitch 

- 
0.1920 

- 
0.1600 

- 
0.1200 

- 
0.0960 

- 
0.0480 

- 
0.0400 

- 
3.0240 N 0.0150 0.0800 0.0600 

0.0976 
0.1 250 
0.1616 
0.1894 
0.2247 

0.2529 
0.2874 
0.3160 
0.3502 
0.3791 

0.4 128 
0.4419 
0.4753 
0.5048 
0.5380 

0.5675 
0.6005 
0.4302 
0.6631 
0.6919 

0.7257 
0.7555 
0.7882 
0.8182 
0.8508 

0.8808 
0.9133 
0.9434 
0.9758 
1.0061 

1 .O384 
1 .o686 
1.1009 
1.1312 
1.1635 

1.1938 
1.2260 
1.2564 
1..2885 
1.3190 

1.351 I 
1.3816 
1.4136 
1.444 1 
1 A762 

1.5067 
1.5387 
1.5693 
1.6012 
1.6318 

1 A638 
1 A944 
1.7263 
I .7569 
1.7888 

0.0300 

6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

0.3054 
0.3936 
0.5107 
0.5997 
0.7129 

0.8033 
0.9 140 
1 .O057 
1.1147 
1.2072 

1.3151 
1.4085 
1.5155 
I A094 
1.7157 

1.8103 
1.9160 
2.0109 
2.1 161 
2.2115 

2.3163 
2.4119 
2.5164 
2.6123 
2.7165 

2.8126 
2.9166 
1.0130 
3.1 167 
3.2133 

3.3168 
1.4136 
3.5168 
1.6 139 
1.7170 

1.0140 
3.9 170 
1.0143 
1.1171 
1.2144 

1.3171 
1.4 147 
i.5172 
1.6 148 
i.7174 

1.8150 
1.9174 
5.0151 
5.1 175 
5.2153 

5.3175 
5.4 154 
5.5176 
5.6155 
5.7176 - 

0.2552 
0.3287 
0.4261 
0.5003 
0.5947 

0.6700 
0.7622 
0.8386 
0.9295 
1 .o066 

1.0965 
1.1743 
1.2635 
1.3418 
1.4303 

I so91 
I ,5972 
1 A763 
1.7639 
1.8435 

1.9308 
2.0105 
2.0976 
2.1775 
2.2643 

2.3445 
2.431 1 
2.5115 
2.5978 
2.6783 

2.7646 
1.8453 
2.9313 
3.0122 
3.0V8l 

3.1790 
3.2648 
3.3459 
3.4316 
3.5127 

3.5982 
3.6795 
3.7650 
3.8463 
3.9318 

4.0132 
4.0985 
4.1799 
4.2653 
4.3468 

4.4319 
4.5135 
4.5987 
4.6603 
4.7654 

0.1921 
0.2471 
0.3204 
0.3760 
0.4466 

0.5031 
0.5722 
0.6294 
0.6977 
0.7555 

0.8230 
0.8813 
0.9481 
1.0069 
1 .O733 

1.1324 
1.1984 
1.2577 
1 ,3236 
1 383  1 

1 A486 
1 .SO84 
1.5737 
1.6337 
1.6988 

1.7589 
1.8238 
1 .884 1 
1.4488 
2.0093 

2.0740 
2.1344 
2.1990 
2.2596 
2.324 I 

z . m a  
2.4491 
2.5099 
2.5741 
2.6350 

2.6992 
2.7601 
2.8242 
2.8852 
2.9493 

3.0 I04 
3.0743 
3.1354 
3.1994 
3.2605 

3.3245 
3.3856 
3.4495 
3.5107 
3.5745 

0.1 544 
0.1984 
0.2570 
0.3014 
0.3579 

0.4031 
0.4584 
0.5042 
0.5588 
0.6050 

0.6590 
0.7056 
0.7591 
0.6062 
0.8593 

0.9065 
0.9593 
1 .O068 
1 .O595 
1.1071 

1.1595 
1.1073 
1.2596 
1 JO76 
1.3597 

I A078 
1.4597 
I .SO79 
I .5597 
1.6081 

1.6598 
1.7082 
I .7598 
I .ô083 
I .B5W 

1 .?O85 
I .%O0 
2.0066 
2.0600 
2.1087 

2.1601 
2.2088 
2.2601 
2.3088 
2.3602 

2.4090 
2.4602 
2.5090 
2.5602 
2.6091 

2.6603 
2.7092 
2.7603 
2.8093 
2.8603 

o. 1290 
0.1656 
0.2145 
0.2515 
0.2986 

0.3362 
0.3823 
0.4204 
0.4660 
0.5045 

0.5494 
0.5883 
0.6329 
0.6721 
0.7164 

0.7557 
0.7997 
0.8393 
0.8832 
0.9229 

0.9666 
1 .ow 
I .o499 
I .O900 
1.1334 

1.1734 
1.2167 
1.2569 
1.3001 
1.3404 

1.3835 
1 . l i 3 8  
1 A669 
1 .SO72 
1.5503 

1.5907 
1 A336 
1.674 1 
1.7170 
1.7576 

1 .wo4 
1.8410 
1.883B 
1 .O244 
1.9672 

2.0079 
2.0505 
2.0912 
2.1339 
2.1746 

2.2173 
2.2581 
2.3006 
2.3414 
2.3840 

0.0788 
0.1006 
O. 1299 
0.1521 
O. 1803 

0.2029 
0.2305 
0.2534 
0.2807 
0.3038 

0.3308 
0.3541 
0.3808 
0.4044 
0.4310 

0.4546 
0.4810 
0.5047 
0.53 1 1 
0.5549 

0.581 1 
0.6050 
0.631 1 
0.6552 
0.6812 

0.7053 
0.7312 
0.7553 
0.781 2 
0.8055 

0.8313 
0.8555 
0.881 3 
0.9056 
0.9314 

0.9557 
0.9814 
1 .ao57 
1.0314 
1 .o559 

1.0815 
l.lO59 
1.1315 
1.1559 
1.1816 

1.2061 
1.2316 
1.2561 
1.2816 
1.3061 

1.3317 
1.3562 

1 A062  
1.4317 

1.3117 

0.0662 
0.OM4 
0.1088 
O. 1272 
o. 1508 

O. 1695 
0.1926 
0.21 16 
0.2344 
0.2537 

0.2761 
0.2955 
0.3178 
0.3375 
0.3596 

0.3793 
0.4013 
0.4210 
0.4431 
0.4629 

0 . 4 ~ 7  
0.5047 
0.5264 
0.5465 
0.5682 

0.5882 
0.6099 
0.6299 
0.65 15 
0.6717 

0.6933 
0.7 I34 
0.7350 
0.7551 
0.7767 

0.7969 
0.8184 
0.8386 
0.8601 
0.8804 

0.9018 
0.9221 
0.9435 
0.9638 
0.9853 

1 .O056 
1 .O269 
1 .O473 
1 .O686 
1 .O890 

1.1104 
1.1307 
l.1520 
1.1724 
1.1937 

O. 1275 
o. 1440 
O. 1590 
0.1761 
0.1905 

0.2075 
0.2220 
0.2387 
0.2534 
0.2700 

0.2847 
0.3013 
0.3162 
0.3326 
0.3475 

0.3639 
0.3788 
D.3951 
D.4102 
0.4245 

0.4415 

1.1025 
1.1163 
1.1277 
1.1413 
1. 1529 

1.1665 
1.1781 
1.1915 
1.2032 
1.2165 

1.2283 
1.2416 
1.2534 
1.2666 
1.2785 

1.2916 
1.3035 

0.0648 
0.0735 
0.0806 
0.0891 
0.0963 

0.1048 
0.1 120 
0.1 204 
0.1277 
0.1361 

o. 1435 
0.1517 
0.1591 
O. 1673 
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45 DEG PRESSURE ANGLE 
TAME 102-MEAWREMENT BETWEEN PINS FOR MAXIMUM ACTUAL SPACE WIDTH, FOR 45 D€G PRESSURE ANCLE 

AND TOLEIUNCE UASS 5, INTERNAL STRAIGHT SIDED SPUNES (Cont.) 

I.OI50 

Spline Pitch 

N 

61 
61 
61 
64 
65 

66 
67 
68 
69 
70 

71 
72 
71 
74 
75 

76 
77 
78 
79 
u) 

81 
82 
83 
84 
85 

16 
87 
88 
89 
90 

91 
92 
91  
94 
95 

96 
97 
98 
99 

100 

I.1920 
- 

i.8156 
i.9177 
L.0158 
Li177 
L.2160 

L.1178 
L.4160 
i.5178 
b.6161 
b.7179 

5.8162 
5,9179 
7.0164 
7.1180 
r.2164 

r.3181 
7.4166 
7.5181 
?A166 
7.7181 

7.8168 
7.91 81  
8.0168 
8.1184 
8.2169 

8.3184 
8.4170 
8.5185 
8.6171 
8.7185 

8.8171 
8.91 86 
9.0171 
9.1186 
9.2174 

9.3187 
9.4174 
9.5187 
9.6176 
9.7ie.a 

- 

.1m - 

.U70 

.9311 

.O139 

.o988 

.1W7 

2656 
8.3474 
1.4121 
1.5141 
1.5990 

1.6809 
i.7657 
1.8477 
1.9315 
LO145 

b.0991 
i.1811 
ì.1659 
L.3480 
L.4117 

b.5148 
5.5994 
5.681 5 
5.7661 
5.8483 

6.9328 
7.0150 
7.0996 
7.1818 
7.1661 

7.1485 
7.4110 
7.51 51 
7.5997 
7.6810 

7.7664 
7.8487 
7.9111 
8.0155 
8.0999 

1200 - 

6158 
6996 
7609 
,8246 
,8859 

,9497 
.o1 10 
,0747 
.1161 
.lW7 

2 6 1  1 
3148 
.3861 
. U 9 8  
3113 

.5748 
,6364 
.6999 
.7614 
.o149 

.a165 

.9500 
8.01 16 
8.0750 
8.1366 

i.2000 
i.2617 
i.3151 
¡ . lu7 
i.4501 

1.31 18 
1.5751 
1.6369 
1.7001 
1.7619 

1.8252 
1.8169 
5.9501 
5.0120 
5.0753 

- 
1.0960 - 

1.9094 
1.9604 
1.0094 
1.0604 
1.1095 

1.1605 
1.1096 
1.2605 
1.1096 
L.1605 

1.4096 
1.4606 
3.5098 
3.5606 
3.6098 

3.6606 
5.7099 
3.7607 
3.8099 
3.8607 

3.9100 
1.9608 
4.0101 
4.0608 
4.1 101 

4.1608 
4.1102 
4.1609 
4.1102 
4.3609 

4.4102 
4.4609 
4.5104 
4.5610 
4.6104 

4.6610 
4.7104 
4.761 1 
4.8105 
4.861 1 

- 
.O800 

A249 
A674 
3083 
,5507 
3916 

A342 
'.6751 
IL7175 
1.75U 
i.8009 

1.8418 
!.O843 
1.9255 
1.9676 
1.0016 

l.0510 
1.0911 
1.1344 
1.1754 
1.2177 

1.2588 
L.3011 
3.1421 
3.1845 
1.4156 

5.4678 
1.5090 
5.5513 
3.5924 
3.6146 

3.6757 
3.7179 
3.7591 
l.ûOl4 
3.8415 

3.8847 
1.9258 
3.9681 
4.0093 
4.0515 

- 
1.0600 - 

.O196 

.O514 
A811 
.9 I39 
.9446 

.9765 
!.o071 
1.0390 
1.0697 
1.1015 

1.1322 
1.1641 
LI949 
1.2266 
2.2574 

1.1891 
1.3200 
1.3517 
2.1825 
2.4142 

2.4450 
2.4768 
2.5076 
2.5393 
2.5701 

1.6018 
1.6318 
2.6644 
2.6953 
2.7269 

2.7578 
2.7894 
2.8104 
2.8520 
1.8829 

2.9145 
2.9454 
2.9771 
3.0080 
1.0396 

- 
L04W - 

I A561 
1.4818 
I 3064 
1.5518 
1.5564 

1.5819 
I A065 
1.6119 
I .6565 
1.6819 

I .7065 
1.7110 
1.7566 
1.7820 
1 .eo66 

1 .a310 
1 .ô568 
1.8811 
1.9068 
1.9311 

1.9568 
1.9821 
2.0069 
2.0312 
2.0569 

1.0822 
2.1070 
1.1313 
2.1570 
2.1813 

2.1070 
2.2315 
1.2571 
1.2824 
1.1071 

2.1314 
1.1571 
2.1815 
2.4071 
2.4325 

- 

i.0400 

.1141 
2355 
2559 
2771 
2976 

3 1 . 9  
3 1 9 1  
3606 
.1110 

I .4012 

1.4117 
I A440 
I A645 
I A857 
1.5061 

1.5273 
1.5479 
1.5691 
1.5196 
1.6108 

1.6111 
1.6515 
1.6730 
1.6942 
1.7147 

1.7159 
1.7565 
1.7776 
I .7982 
1 A193 

1 .ô198 
1.8610 
1.8816 
1.9017 
1.9111 

1.9444 
1.9650 
1.9161 
2.0067 
1.0278 

.0300 0240 
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STD=SAE B92.L-ENGL L99b E 7993725 058'i837 355 

10120 12/24 16/32 20/4û 24/48 3 2 / U  48/96 641128 80/160 i28/2% 

140 45 DEG PRESSURE ANGLE 
TAME IIIB-MEAStHEMENT BETWEEN PINS FOR MAXIMUM ACTUAL SPACE WIDTH, FOR 45 DKI PRESSURE ANGLE 

ANO TOLERANCE CUSS 6, INTERNAL STRAIGHT Sim SPUNES 

Sdlw Pitch 

- 
O. 1920 

- 
0.1600 

- 
o. 1200 

- 
0 . o m  

- 
0.0480 

- 
0.0240 N 0.0960 0.0400 0.0300 o . o i m  

0.306V 
0.3951 
0.5121 
0.601 I 
0.7143 

0.8046 
0.9 I54 
1 .O069 
1.1160 
1.2086 

1.3165 
1.4098 
1.5148 
1.6108 
1.7171 

1 Al 16 
1.9173 
2.0123 
2.1 175 
2.2128 

2.3177 
2.4133 
2.5178 
2.6137 
2.7 I79 

2.8141 
2.9 1 80 
3.0144 
3.1182 
3.2147 

3.3183 
3.4150 
3.5183 
3.6153 
3.7184 

3.8156 
3.9186 
4.0158 
4.1 187 
4.2160 

4.3187 
4.4162 
4.51 88 
4.6164 
4.7 1 89 

4.8165 
4.9 I 9 0  
S.0167 
5.1 I90 
5.2169 

5.3191 
5.4171 
5.5192 
5.6172 
5.7194 - 

6 
7 
8 
9 

10 

1 1  
12 
I3 
I4 
I5 

16 
17 
I8 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
4 8  
49 
50 

51 
52 
53 
54 
s5  

56 
57 
58 
59 
60 

0.2567 
0.3301 
0.4276 
0.5017 
0.5960 

0.6713 
0.7636 
0.8399 
0.9308 
1.0079 

I .O978 
1.1756 
I .2648 
1.3431 
1.4317 

1.5104 
1.5985 
I A777 
I .7654 
1.8448 

1.9322 
2.01 I9 
2.0990 
2.1769 
2.2657 

2.3459 
2.4325 
2.5128 
2.5993 
2.6798 

2.7661 
2.8467 
2.9328 
3.0137 
3.0991 

3.1806 
3.2663 
3.3473 
3.4331 
3.5142 

3.5998 
3.681 1 
3.7666 
3.8480 
3.9334 

4.0147 
4.1001 
4.1816 
4.2668 
4.3484 

4.4334 
4.5152 
4.6004 
4.6820 
4.7671 - 

0.1936 
0.2485 
0.3217 
0.3772 
0.4479 

0.5044 
0.5736 
0.6307 
0.6989 
0.7568 

0.8242 
0.8825 
0.9493 
1.0081 
1.0745 

1.1336 
1.1996 
I .2590 
1.3246 
1.3843 

1 A499 
1.5097 
1.5749 
1.6349 
1.7001 

1.7602 
1 A251 
1 .O853 
I .9502 
2.0106 

2.0752 
2.1357 
2.2003 
2.2609 
2.3254 

2.3861 
2.4505 
2.5112 
2.575s 
2.6364 

2.7006 
2.7615 
2.8256 
2.8866 
1.9507 

1.01 17 
B.0757 
3.1369 
3.2008 
3.2619 

1.3259 
1.3871 
1.4509 
1.5121 
1.5760 - 

0.0990 
O. I264 
O. 1628 
0.1905 
0.2258 

0.2540 
0.2886 
0.3 172 
0.1513 
0.3802 

0.4139 
0.4430 
0.4766 
0.50S9 
0.S391 

0.5664 
O.óO17 
0.6314 
0.6642 
0.6940 

0.7268 
0.7567 
0.7893 
0.8 I94 
0.8520 

0.8820 
0.9145 
0.9447 
0.9771 
1 .o072 

1 .O396 
1 .o699 
1.1022 
1.1325 
1.1647 

1.1951 
1.2273 
1.2576 
1.2899 
1.3203 

1.3524 
1.3818 
1.4150 
I.44S5 
1.4775 

I .so80 
1.5401 
1.5706 
1 AO26 
1.6331 

1 .6652 
I A958 
I .7277 
I .7S83 
1.7903 - 

0.0802 
o. 1 o20 
0.1311 
0.1532 
0.1814 

0.2041 
0.2317 
0.2545 
0.2819 
0.3050 

0.3319 
0.35S2 
0.3821 
0.4055 
0.4321 

0.4557 
0.4822 
0.5059 
0.5322 
0.5560 

0.5823 
0.6062 
0.6323 
0.6564 
0.6824 

0.7064 
0.7324 
0.7566 
0.7825 
0.8066 

0.8325 
0.8568 
0.8826 
0.9068 
0.9326 

0.9570 
0.9827 
1 .O070 
1 .o328 
I .O57 1 

1.082) 
1.1071 
1.1329 
1.1573 
1.1829 

I .  2073 
1.2330 
1.2574 
1.2830 
1.3074 

1.3331 
1.3576 
I . 3U1  
I A076 
1 A332 

0.0676 
0.0857 
0.1100 
O. 1284 
0.1519 

O. 1707 
o. 1938 
0.2128 
0.23% 
0.2548 

0.2773 
0.2967 
0.3190 
0.3386 
0.3607 

0.3804 
0.4025 
0.4222 
0.4442 
0.4640 

0.4859 
0.5058 
0.5276 
0.5477 
0.5694 

0.5894 
0.61 10 
0.63 12 
0.6528 
0.6729 

0.6944 
0.7147 
0.7362 
0.7164 
0.7779 

0.7982 
0.8196 
0.8309 
0.1614 
0.8817 

0.9031 
0.9234 
0.9448 
0.9652 
0.9165 

1.0068 
1 .O283 
1.0486 
1 .o699 
1 .O903 

1.1 117 
1.1321 
1.1534 
1.1738 
1.1951 - 

o. I559 
0.1997 
0.2583 
0.3027 
0.3592 

0.4044 
0.4597 
0.5054 
0.5600 
0.6063 

0.6602 
0.7068 
0.7603 
0.8074 
0.8605 

0.9077 
0.9605 
1.0081 
1 .O607 
1.1083 

1.1608 
1.2086 
1.2608 
1.3088 
1 . S U O  

I A090 
1.4610 
1.5092 
ì.5611 
I A094 

1 A61 1 
1.7095 
1.7612 
1 .W97 
1.64612 

1 .ma 
1.9613 
2.0099 
2.0613 
2.1 101 

2.1614 
2.2101 
2.2614 
2.3 I03 
2.3615 

2.4103 
2.4615 
2.5105 
2.5616 
2.6105 

2.6617 
2.7107 
2.7617 
2.8107 
2.8618 

0.1304 
O. 1670 
0.2156 
0.2526 
0.2997 

0.3374 
0.3835 
0.4216 
0.4671 
0.5056 

0.5S06 
0.5894 
0.634 I 
0.6732 
0.7175 

0.7568 
0 . W  
O.UO5 
0.8843 
0.9240 

0.9678 
1 .o076 
1.0511 
1.0912 
1.1346 

1.1746 
1.2179 
1.2582 
1.3013 
1.3416 

I 3847 
1.4251 
1 A681 
1 JO15 
1.s515 

1.5910 
1 A349 
1 A754 
1.7183 
1.7589 

1.8017 
1.8423 
1 .O85 1 
1.9257 
1.9684 

2.0091 
2.0519 
2.0926 
2.1352 
2.1760 

2.2186 
2.2594 
2.3020 
2.3426 
2.3854 

0.1285 
0.14S7 
0.1601 
0.1771 
0.1915 

0.2084 
0.2229 
0.2397 
0.2544 
0.2710 

0.2857 
0.3023 
0.3171 
0.3336 
0.3484 

0.3648 
0.3799 
0.3962 
0.41 I 1  
0.4274 

0.4425 

D.1035 
D.1173 
D. 1288 
0.1424 
D.lS39 

0. 1 674 
0. 1790 
0.1925 
~.2042 
m.2175 

3.2292 
3.2426 
3.2544 
3.2676 
D.2794 

3.2925 
3.3046 

0.0651 
0.0744 
0.0116 
0.0901 
0.û972 

O. 1057 
0.1129 
0.1213 
0.1287 
0.1 370 

0.1443 
o. 1121 
0.1600 
0.1683 

(continued on next pape)  
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45 DEG PRESSURE ANGLE 
T A W  103-MEASUREMENT WWEEN PINS FOR MAXIMUM ACTUAL SPACE WIDTH, FOR 45 DK; PRESSUE ANGlE 

ANO TOLEQANCE CUSS 6, INTERNAL S T R A M  Swm, SWNES (Cont.) 

10110 12/24 16/32 10/*0 24/48 31/64 W 8 0  48/96 M I 1 2 8  801160 

N 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
n 
78 
79 
80 

81 
82 
83 
84 
85 

84 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

12812% 

3 0.0150 

1 
1 

1.1920 
- 

5.8174 
5.9194 
6.0175 
6.1191 
6.2 177 

6.3 196 
6.4178 
6.5197 
6.6179 
6.7 197 

6.8181 
6.9 198 
7.0182 
7.1 1 W 
7.2 I U 

7.3200 
7.4184 
7.5200 
7.6184 
7.7201 

7.8187 
7.9202 
8.0187 
8.1203 
8.2189 

8.3204 
8.4190 
8.5204 
8.6191 
8.7205 

8.8192 
8.9204 
9.0193 
9.1207 
9.2194 

9.3207 
9.4 196 
9.5201 
9.6 196 
9.72- 

- 

- 
I 

.o960 - 

.910I 

.9618 

.o109 
4419 
.1110 

.1619 

.2110 
8.2620 
8.31 I 2  
8.3620 

1.4112 
1.462 1 
1.51 13 
1.5621 
1.61 14 

1.6623 
1.71 15 
1.7621 
1.81 16 
1.8424 

1.91 16 
1.9624 
1.01 17 
1.0625 
1.1 1 I 7  

1.1625 
1.21 19 
1.2626 
1.3119 
1.3627 

1.4120 
1.4627 
1.1120 
1.5628 
1.6121 

4.6628 
1.7121 
1.7629 
4.8122 
1.8429 

- 

.1600 

1.8488 
1.9338 
LO154 
1.1006 
I. 1824 

1.2673 
i.3492 
1.434 I 
l.5160 
1.6001) 

1.6828 
1.7675 
1.8496 
1.9343 
LOI63 

L.1011 
b.1831 
b.2678 
$3499 
5.4345 

b.5167 
6.6013 
b.6834 
6.7481 
6.8502 

6.9348 
7.0170 
1.1015 
7.1838 
7.2683 

7.3505 
7.4350 
7.5173 
7.6018 
7.6841 

7.7481 
7.8509 
7.9352 
8.0175 
8.1 O20 

m.1200 

3.0373 
1.7010 
3.7623 
3.8261 
3.8874 

3.951 1 
4.0125 
4.0762 
4.1376 
4.201 2 

4.2627 
4.3263 
4.3878 
4.4513 
4.5129 

4.1764 
4.6379 
4.70 I4 
4.7631 
4.8265 

4.8881 
4.9515 
5.0132 
5.0766 
5.1382 

5.2016 
5.2634 
5.3267 
5.3884 
5.4511 

5.5135 
5.5768 
5.0385 
5.7019 
5.?436 

1.4269 
5.8887 
5.9520 
6.0138 
6.0770 

'.4263 
'.U88 
'.5097 
!.5522 
!.5931 

! a 5 5  
!A765 
1.7190 
l.75W 
1.8023 

l.8433 
1.8857 
1.9267 
1.9691 
1.0101 

1.0515 
1.0935 
1.1359 
1.1769 
1.2193 

L.2603 
L.3027 
L.3437 
s.3840 
3.4271 

1.4695 
3.5105 
3.5528 
3.5939 
B.6362 

3A773 
5.7196 
3.7604 
3.8030 
3.844 1 

3.8843 
3.9276 
3.9698 
4.0109 
4.0531 

- 

- 
LO600 - 

.e209 
A528 
4835 

I .9154 
I .9460 

I .9779 
1.0087 
1.0405 
1.0712 
l.1030 

I.1338 
1.1656 
1.1963 
2.2281 
2.2S89 

2.2907 
2.3214 
?.3533 
2.3840 
2.4 158 

2.4466 
2.4784 
2.5092 
2.5409 
2.5717 

2.6035 
2.0143 
2.4440 
1.6968 
2.7116 

2.7594 
2.791 1 
2.8220 
2.8537 
2.8845 

2.9162 
2.9471 
2.9788 
3.0096 
3.0413 

- 

- 
1.0480 

I . 4 5 n  
1.4832 
1.5078 
I .5333 
1.5578 

I 3833 
I .6079 
I A334 
I há79 
I A834 

I .7081 
1.7335 
1.75a1 
1 . t u 5  
1 .8082 

1 .u36 
1 A582 
1.8837 
1.9083 
1.9337 

1.9583 
1 .PU8 
2.0084 

2.0584 

2.0839 
2.1085 
2.1339 
2.1585 
2.1840 

2.2086 
2.2340 
2.2588 
2.2841 
2.3088 

2.1341 
2.1589 
2.3842 
2.408V 
2.4312 

2.0338 

- 

1.0400 

1.2155 
I .2348 
1.2573 
1.2786 
1.2990 

1.3202 
1.3408 
1.362û 
1.3825 
1.4037 

1 A242 
1 A454 
1.4659 
1 A871 
1 son 
1.5289 
1.5494 
1.5706 
1.5911 
1.61 23 

1 A328 
1.654 1 
1 A746 
1.6957 
1.7163 

1.7375 
1.7580 
1.7792 
1.7997 
1 A209 

1.8415 
1.8426 
1.8832 
1 .w*4 
1.9249 

1.9460 
1.9667 
I .9878 
2.0084 
2.0294 
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i0/20 

STD-SAE B72.1-ENGL L77b m 7993725 05848VL TO3 

12/14 16/32 ?O/- 24/48 32/64 40114 48/96 641128 Wl160 1281256 Spliiw Pitch 

N 

6 
7 
8 
9 
10 

1 1  
12 
13 
14 
IS  

16 
17 
18 
19 
20 

21 
22 
21 
24 
25 

26 
27 
28 
29 
30 

51 
12 
13 
14 
15 

34 
17 
18 
19 
40 

41 
42 
41 
44 
45 

46 
47 
48 
49 
U) 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

BEG PRESSURE ANGLE 
3R MAXIMUM ACTUAL SPACE WIDTH, FOR 45 DK; PRESSURE ANGLE 
ASS 7, INTERNAL s T R m  mm> SPLINES 

- 
0.1920 

0.3093 
0.3973 
0.5142 
0.6032 
0.7162 

0.00M 
0.9171 
1 .O089 
1.1 181 
1.2105 

1.3185 
1.4118 
1.5189 
1.61 28 
1.7191 

1.8136 
1.9193 
2.0142 
2.1195 
2.2149 

2.3197 
2.4154 
2.5199 
2.6159 
2.7200 

2.8163 
2.9201 
5.0166 
1.1203 
3.2169 

1.1204 
3.4173 
3.5206 
3.6175 
3.7207 

3.8178 
3.9209 
4.01 80 
4.1210 
4.2183 

4.321 1 
4.4115 
4.5212 

4.7211 

4.4190 
4.9214 
5.0192 
5.1215 
5.2194 

5.1216 
5.4196 
5.5217 
5.6198 
5.7218 

4.61~ 

- 
0.1600 

0.2591 
0.1321 
0.4297 
0.5038 
0.5980 

0.6731 
0.7655 
0.8419 
0.9128 
I .o099 

1 .o999 
1.1776 
I .2668 
1.1451 
1 A317 

1.5124 
1 .Mo4 
1.6796 
1.7674 
1 .U69 

1.9342 
2.0 I 40 
2.1010 
2.1811 
2.2678 

2.3481 
2.4346 
2.5150 
2.6014 
2.4820 

1.7682 
2.8489 
2.9351 
3.0159 
3.1019 

3.1828 
3.2486 
3.3496 
5.4354 
3.5165 

3.6022 
3.6834 
5.7690 
5.8502 
3.9157 

4.0172 
4.1025 
4.1840 
4.2693 
4.1509 

4.4361 
4.5177 
4.6028 
4.6845 
4.7696 

- 
0.1200 - 

o. 1959 
0.2507 
0.3217 
0.3791 
0.4498 

0 . w 2  
0.5755 
0.4326 
0.7007 
0.7584 

0.8260 
0.8843 
0.951 2 
1 .o099 
1 .O764 

1.1354 
1.1015 
1.2609 
1.3266 
I . 3 w  

1.4517 
1.5115 
1.5769 
1.4348 
1.7019 

1.7621 
1 A270 
1 .1871 
1.9521 
2.0125 

2.0772 
2.1377 
2.2022 
2.2629 
2.3271 

2.3881 
2.4525 
2.5132 
2.5776 
2.6384 

2.7026 
2.7434 
2.8277 
2.8887 
2.9528 

3.0118 
3.0779 
1.1389 
3.2030 
3.2641 

3.3200 
3.3892 
3.4531 
3.5143 
5.m2 

0.0960 

0.1582 
0.2019 
0.2601 
0.3W6 
0.361 2 

0.4062 
0.4616 
0.5071 
0.5618 
0.6081 

0.6420 
0.7M6 
0.7622 
0.0091 
0.8424 

0.9096 
0.9624 
1 .o099 
1 .a625 
1.1105 

1.1626 
1.2104 
1.2628 
l.Sl07 
1.3628 

1.4109 
1.4629 
1.5112 
1 .5430 
1.6113 

1.6631 
1.7115 
1.7631 
1.81 16 
1 .Ml2 

1.9118 
1.9631 
2.0119 
2.0634 
2.1121 

2.1634 
2.2122 
2.2635 
2.1124 
2.3436 

2.4 1 24 
2.4417 
2.5126 
2.5438 
2.6127 

2.6638 
2.7128 
2.7639 

2.1640 
2.8129 

0.0100 

0.1 325 
0.1689 
0.2175 
0.2544 
0.3015 

O.llV1 
0.3851 
0.4233 
0.4M7 
0.5073 

0.5523 
0.591 1 
0.4358 
0.6749 
0.7192 

0.7584 
0.8026 
0.8422 
0.8060 
0.9258 

0.9695 
I .o093 
1 .O529 
1 .o929 
1.1365 

1.1764 
1.2197 
1.2600 
1.3031 
1.3434 

1.3864 
1 A269 
1.4699 
1.5104 
1.5513 

1.5939 
1.6368 
1.6773 
1.7202 
I .7608 

I .ao15 
1 .U42 
I . M O  
1.9277 
1.9704 

2.01 1 1  
2.0538 
2.0946 
2.1373 
2.1700 

2.2206 
2.2615 
2.3040 
2.3449 
2.3875 - 

0.06oO 

0.1011 
O. I281 
0.1647 
O. I922 
0.2276 

0.2557 
0.2904 
0.3169 
0.3510 
0.3819 

0.4156 
0.4447 
0.4782 
0.5075 
0.5409 

0.5703 
0.6054 
0.611 1 
0.6666 
0.6958 

0.7216 
0.7584 
0.7912 
0.821 1 
0.8517 

0.8838 
0.9165 
0.9465 
0.9789 
1 .m 
1.0415 
1.0717 
1.1040 
1.1343 
1.1666 

1.1970 
1.2292 
1.2595 
1.2918 
1.3222 

1.3542 
1.3848 
1.4148 
1 A474 
1 A794 

1 .so99 
1.5420 
1.5726 
1 . a 4 6  
1.6351 

1.6671 
1 A978 
1.7297 
1.7603 
1 . i923 - 

0.04 80 

0.0821 
0.103V 
0.1330 
0.1550 
O. I833 

0.2057 
0.2135 
0.2563 
0.2835 
0.3067 

0 . 3 3 s  
0.3S69 
0.3837 
0.4072 
0.4338 

0.4574 
0.4838 
0.5076 
0.5319 
0.5578 

0.5840 
0.6079 
0.6141 
0.6581 
0.6841 

0.7082 
0.7342 
0.7584 
0.7843 
0.0081 

0.8341 
0.8584 
0.8844 
0.9087 
0.9345 

0.9588 
0.9846 
1 .O089 
1 .Ol47 
1 .O590 

1 .OU7 
1.1091 
1.1346 
1.1592 
1.1849 

1.2093 
1.2350 
1 .i594 
1.2851 
I .JO95 

1.335 1 
1.3596 
1.3852 
1.1096 
1 A153 - 

0.0400 

0.0697 
0.0876 
0.1 119 
0.1301 
0.1537 

0.1724 
0.1955 
0.2145 
0.2372 
0.2545 

0.2790 
0.2913 
0.1207 
0.3402 
0.3425 

0.3821 
0.404 I 
0.4240 
0.4459 
0.4658 

0.4876 
O.Sû75 
0.5294 
0.5494 
0.571 1 

0.5912 
0.6128 
0.6330 
0.6546 
0.6747 

0.6963 
0.7165 
0.7314 
0.7583 
0.7791 

0.m1 
0.8215 
0.8418 
0.W) 
0.8834 

0.9049 
0.9253 
0.9467 
0.9671 
0.9885 

1 .o088 
1 .o302 
1 .o* 
1 .O720 
1 .O924 

1.1 117 
1.1342 
1.1554 
1.1758 
1.1972 - 

O.OJp0 

0.1300 
O. 1 471 
0.1615 
O. 1785 
0.1930 

0.2098 
0.2244 
0.24 12 
0.2558 
0.2724 

0.2872 
0.9058 
0.3104 
0.3351 
0.3500 

0.3665 
0.3114 
0.1977 
0.4126 
0.4290 

0.4440 

- 

b.0240 - 

1,1050 
1.1188 
1.1302 
1.1418 
I. 1554 

1.1488 
3.1805 
1.1939 
1.2056 
3.2169 

3.2301 
3.2440 
1.2558 
1.2691 
1.2810 

3.2940 
1.3061 

- 

(i.0150 

0.0672 
0.0758 
0.0121 
0.0914 
0.0916 

O. i070 
0.1143 
O. 1227 
0.1300 
o. I383 

O. I454 
O. IS40 
0.1614 
O. 1 696 

(continued on next poge) 
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45 DEG PRESSURE ANGLE 
TAME 104-MEASüREMENl WlWEEN PINS FOR MAXIMUM A C N M  SPACE WIDTH, FOR 45 MG PRESSURE ANGLE 

ANO TOLERANCE CLASS 7, INTERNAL STRAKinT SIDED SPLINES (Cont.) 

IO/- 12/24 16/32 20140 24/48 12/64 40/80 48/96 M I 1 2 8  801160 

N 

l28/256 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
71 
74 
75 

76 
77 
78 
79 
80 

81 
82 
81 
84 
85 

86 
87 
U 
89 
90 

91 
92 
9 1  
94 
95 

96 
97 
98 
99 

100  

- 
). 1920 

1.81 99 
1.9219 
L.0201 
L.1221 
L.2203 

L.1222 
b.4204 
L.5221 
L.6206 
b.7225 

b.8207 
b.9226 
7.0209 
1.1227 
7.221 1 

7.1228 
7.4211 
7.5229 
7.6214 
7.7250 

7.8216 
7.9211 
8.0217 
8. I212 
8.2218 

8.1211 
8.4220 
8.5215 
8.6221 
8.7236 

8.8222 
8.9217 
9.0224 
9.1 211 
9.2225 

9.1239 
9.4226 

9.6227 
9.7241 

9 .524~ 

- 
1.1600 

4.8514 
4.9364 
5.0182 
5.1032 
5.1uo 

5.2700 
5.1518 
5.4168 
5.5186 
5.6015 

5.6855 
5.7701 
5.8523 
5.9171 
6.01 92 

6.1019 
6.1860 
6.2706 
6.1528 
6.4174 

6.5196 
6.6012 
6.6864 
6.7709 
6.8532 

6.9177 
7.0100 
7.1046 
7.1868 
7.2713 

7.1535 
7.4181 
7.5203 
7.6049 
7.6871 

7.7716 
7.8519 
7.9184 
8.0207 
8.1052 

- 
i.1200 - 

1.6394 
1.7013 
1.7646 
i.8283 
1.8897 

1.9514 
1.0147 
1.0785 
1.1399 
1.2036 

1.2650 
1.1286 
1.3901 
1.4537 
1.5151 

1.5788 
1.6401 
6.7019 
1.7654 
1.8289 

4.8905 
4.9540 
5.0157 
5.0791 
5.1407 

5.2042 
5.2658 
5.3292 
5.1909 
5.4541 

5.5160 
5.5794 
5.64 1 1 
5.7045 
5.7662 

5.8295 
5.1911 
5.9546 
6.0164 
6.0797 

- 
1.0960 - 

1.9130 
f.9641 
L.0111 
1.0641 
1.1131 

1.1642 
1.2111 
1.2641 
1.3114 
1.3644 

3.4135 
3.4644 
3.5117 
3.5645 
3.6118 

1.6646 
1.7138 
3.7647 
1.8119 
1.8647 

1.9141 
1.9648 
4.0142 
4.0649 
4.1142 

4.1650 
4.2141 
4.2650 
4.3144 
4.1651 

4.4145 
4.4652 
4.5145 
4.5661 
4.6147 

4.6653 
4.7148 
4.7654 
4.8149 
4.8655 

2.4281 
2.4709 
2.5118 
2.5542 
2.5952 

2.6177 
2.6786 
2.721 1 
2.7620 
2.8045 

2.8455 
2.8879 
2.9289 
2.9711 
3.0124 

1.0547 
3.0957 
1.1182 
1.1792 
3.2215 

1.2626 
1.3049 
1.1461 
1.1884 
3.4294 

3.4718 
3.5129 
3.5551 
1.5961 
1.6186 

1.6798 
3.7220 
1.7631 
1.8054 
3.8466 

3.8888 
3.9300 
1.9722 
4.0115 
4.0556 

.O600 

A210 
A549 
J856 
.9174 
.9482 

.o100 
,0107 
.O426 
.O711 
.IO52 

.1159 

.1677 

.1986 

.2301 

.2612 

'.2929 
'3237 
'.1555 
!.3863 
!.I180 

!A489 
!A806 
!.51 15 
!.SU2 
!.5740 

1.6058 
1.6166 
f.6681 
1.6992 
f.7109 

1.7618 
i.7915 
1.8244 
2.8561 
2.8870 

2.9186 
2.9496 
2.9812 
LO122 
1.0418 

- 

).O480 

I A597 
I A853 
1.5099 
1.5353 
1.5600 

1.5854 
1.6100 
1.6355 
1.6601 
1 A856 

1.7102 
1.7156 
1 .i601 
1.7857 
1.8104 

1 A158 
1 .8604 
1 .E859 
1.9105 
1.9159 

I .9607 
1.9860 
2.0108 
2.0361 
2.0608 

2.0862 
2.1109 
2.1162 
2.1610 
2.1861 

2.2111 
2.2164 
2.261 I 
2.2865 
2.3112 

2.1165 
2.1611 
2.1866 
2.41 14 
2.4367 

D400 

2176 
2190 
2594 
2806 
1012 

1224 
3428 
164f 
3846 
4059 

4264 
4476 
4682 
4893 
5099 

511 1 
5516 
5729 
,5954 
,6145 

,6352 
.6563 
A769 
A981 
.7186 

.7398 
,7604 
,7815 
.w21 
,8211 

. M l 9  

.MSO 
A856 
.9068 
.9274 

.9485 

.969 1 

.9902 

.o109 
,0320 

.0300 0240 1.0150 
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I44 i\ I’I’E N I) 1 X :\-I N VOLU’I‘E SPLINES 

APPENDIX A 

23. Corner Clearance-In major (1i;imeter fits, it is always 
necessa y t o  1)rovide cornel- tleai-;ince at the major diameter 
of the spline coupling. This is usually effected by providing 
a chamfer on the top corners of the external member. This 
method niay not be possible or feasible because: 

(a) If tlie external member i s  roll formed by plastic tle- 
foriiiation, ;I chamfer cannot he 1)rovidcci by the process. 

(b) A semi-topping ciittci. may not be available. 
(c) Wien  cutting extei niil splines with small numbers 

of teeth, a semitopping cutter may reduce the width of the 
top land to ;I prohibitive point. 

In siicli c;ises the corner (lexrance tan be provided on the 
internal spline ;is sliown in Fig. 34. 

IVhen this option is used, ilic form diameter may fall in 
the !)roiiiberance Lirea. 

24. Calculatioii of Fillets 
24.1 iMinimum Fillet Radius Values-Values for mini- 

muni fillet i-;itliiis were established b) comparing the gener- 
;ited fillets 1)rodiiced b? hobbing, shaping, and form cut- 
ting w i t h  l i i i i  ioiiiidctl t i p  cutting tools. It was found that 
sni:iliest íillets ale generated by pinioii type shaper cutters. 
(See p i r - i i p p l i  7.5.)  

A L I I C  1ii;itioii progi.;ini was then set up to calculate the 
t i p  i.;idiris For tliese sliliper cutters normally used and to cai- 
<:iil;itc t l w  iriiiiimiiiii radius of fillet curvature that these 
ciitters ~i.oiil(l pi.ocliice. These results were multiplied by 
80% f o r  8/16 \l>liric pitch ;inti finer and reduced 0.010 in 
for 6/12 spline ]>itch and coarser, to allow for tool toler- 
:ince>, i-ourideti to tliree decimal places m t l  listed a s  mini- 
inuni fillet i -x t l i i i s  specific;itions in Table 108. 

24.2 Internal Splines-lntciii;iI hl)linc\ wi t l i  It3\\ i l i ; i i i  

12 teeth foi- 24/48 spline pitch and coarser, less than 1.1 
teeth f o i .  32/61 spline pitch, less than I(i  teeth for 40/80 
s1)iine pitch, ;incl less than I R  teeth for 18/96 spline pitch 
were (-onsitlci-ctl impractical to manufacture by shaping 
w i t h  ;I gener;iiing cutter. It was assumed that internal 
splines w i t h  tliesc low numbers of teeth would almost ;il- 

w;iys be cut b y  broach. Calculations for these internal 
splines were rnade by the method shown in Fig. 35 rising 
mean major diameter for Dri. These resu!ts were also re- 
duced 0.010 i n  lor 6/12 spline pitch ; i i i t l  coarser or multi- 
pliecl b y  80% loi. 8/16 spline pitch and finer before listing 
as minimum fillet radius specifications in Table 108. 

24.3 External Splines-Formulas for establishing a full 
fillet radius for an external spline are sliown in Fig. 36 for 
information only. However, these are not tlie formulas 
used for calculating the values shown in Table 108. 

25. Form and Minor Diameter Modifications for Low 
Numbers of Teeth 

25.1 Form Diameter of External Spline-The form 
diameter for all types of external splines cannot be less 
than the base diaineter plus 0.010 i n  for 2.5/5 through 
20/40 spline pitches, anti not less than tlie Inse diameter 
plus 0.006 in for finer spline pitches. 

25.1.1 For the flat root type, the form diameter cannot 
be less than the value obtained by calculation from thr 
formula: 

d 3N’ + [N - 0.01 6 P  - 4.5)’ 
2 P  D F ~  = 

which is applied where it becomes larger than the cal- 
culated value obtained from paragraph 25.1, and until it 
becomes smaller than the calculated value obtained by the 
formula in Table 105. 

25.1.2 For the fillet root type, the form diameter cannot 
be less than the value obtained by calculation from the 
formula. 

t/ 3Nz f [N - 5.3591’ 
2 P  

DF. = 

which is npplied as in paragraph 25.1.1. 

( 2 + inv oD) sevolute dz = -- or; 
‘6 o 

SEE TABLE i09 

f f  = O.RDri - O b s e c & )  

FIG. 35-FILLET FOR FILLET ROOT INTERNAL SPLINE 

of* -  ( 2  + i n v % ]  + 15 scvoiutc @I = - 4 
SEE TABLE 109 

N 

rf = û.5íûb sec dz  - Ore)  

FIG. 34-INTERNAL CORNER CLEARANCE FIG. 36-FILLET FOR FILLET ROOT EXTERNAL SPLINE 
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10 

IO deg pressure 
angle, except 
major dia fit 

37.5 deg 
pressure 

angle 

45 deg 
pressure 

angle 

tv max 

tv max 

tr mar 

iv mox 

11.5 

11.6 I 

I 

8.7 

8.6 

r i  max 

r6 max 

30 deg 
pressure 

- 

su min 

37.5 deg 
pressure 

angle 
sv min 

APPEN1)IX A - I N V O L U l E  SPLINES 

T A U E  105-FORMULAS FOR DIMENSIONS AND TOLERANCES IN TAUES S TO 61 

I45 

I1.m Item 
Formula Formula 

Number 
Dimmnsion 

Symbol 

2 D 
N 
P 
- -- & cy (Note6) 

0.5p or 
2P 

0.5r + 0.10 
P 

3.1 Db D cos 30" 

3.2 Db D cos 37.5" 

o s *  + 0.20 
P 

D cos 45' 

N + 1.35 + 0.004 

3.3 

4.1 

Ob 

Dri tpax - (m + 1) 11 t min 

4.2 0 ri 
N + 1.9 

P + ADri lvmax - 0.71 (m + X) 1 1.4 t 4  min 

4.3 Dri 
N i - 1  

P t p a x  - (m + k) 15 min 

4.4 Dri 
N + 1.7 

P 
+ AOri 

16 min p a x  - t4 ( m  + I )  

4.5 Dri 
1 1.7 17 min I p a x  - 2 (m +A) 

5.1 
14.1 Do 

Nfl 
P 

5.2 ~- + O" 0.004 +   CF (Note 1 
P 

14.2 Do N+l - 0.0001 P 
6. I Di 

N - 1  
P 
- (Note 2 

15 d, max 
0.1 4 - 4- 0.006 

P 
6.2 Di 

N - 0.8 
P 0.1 - + o m 2  

P 
ch min 

DF. 

OF. 

16 

17.1 

6.3 Di 
N - 0.6 

P 

s,mh + 2 ( m  + A) (Note 5 

17.2 2 C F  (Note 41 
N - 0.8 

P 
sp in  + 1.4 (m + A) (Note 5 

17.3 DF.  CF (Note 4) 
N - 0.6 

P 

I IS max 
sp in  + (m + X) (Note 5 

sp in  + 0.71 (m + 5) (Note ! 
18.1 Dr i  

N - 1.35 2 (ni + XI 
0.004 - - -- 

P tan 30" 
8.4 14 max 

n 
0 . 5 ~  or - 

2P 

o r .  ADri 
2.515 thru 12/24 

i 8.2 -. 
. angle I 

ADr. 
' For spline pitches f r m  

1 16/32 thru 48/96 
Dr. 

0 . 5 ~  i- 0.10 

18.3 Dr. I N - 1.4 
P 

A&. 
P 

45 deg 
pressure 

angle 
18.4 

0 . 5 ~  + 0.20 
P 

N - 1.1 
P ADr. ___- Dr. sv min 

NOTES: 
1. CF = 0.001 D, with max of 0.01 O and min of 0.002. 
2. See paragraph 25.2. 
3. See ParaaraDh 25.1.1. 

hundred thousandth i s  less thon 5, ond to the ten thousandth above when the value 
of îhe hundred thousandth is  5 ar mare. 

ADri, ADr. = 2(m -k '' where m and A are taken f~om Table 106 for tolerance 

Clal. 5 
. " .  

4. See paragraph 25.1.2. -. - _ _  -. 
5. Values abtoinad by the formulas for cleoronces, iolerances and variation 

allowances are rounded off to the ten thousandth below when the value of the 
These formulas a\bw for lhe maximum variations in Drj and Dr. encountered witb 
CIws 7 "i' and "t" tolerances. 
6. See paragraph 5.2 and table 107a. 

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



146 

1946 
19500 
I95Ob 
1957 SAE 
1960 

25.2 Minor Diameter of Internal Spline-The minor 
diameter for all types of internal splines is calculated by 
adding twice the form clearance from Table 2 to the form 
diameter as calculated in paragraph 25.1. 

25.3 Modified Dimensions-In the applicable tables, 
the modified dimensions are shown in bold type. 

26. Interchangeability-Splines made to this standard 
may interchange with splines made to older standards. Ex- 
ceptions are listed below. 

26.1 External Splines-These will mate with older 
internal splines as follows: 

Ye, No (A)C No (AI 
Ye, ( 8 )  Yes ( 0 )  Ycr (C) 
Ye, (e.) No IA)  Yes (CI 
Y.% No (4 Yes ICI 
Ye1 No (4 Yes ICI 

Di 

?lus 

200 
I50 
100 
80 
50 
50 
50 
50 
50 
50 
50 
30 
30 
30 
20 
20 
20 

-- 

TABLE 108-FORMULAS FOR MACHINING AND VARIATION 
ALLOWANCES FOR SPACE WIDTH AND TOOTH THICKNESS-CLASS 5. 

Ten thousandths (20 = 0.0020) 
(Calculate and use values for m and lambda to 5 decimal places) 

Spline Pitch I m I h 

DO Do 

Flot Root Fl lk l  Rooi 
Sid. Fil  Lida Fil 

Minus Minus Mlnus - 
- 

150 
1 O0 

50 
50 
50 

2000/P + 100 50 
50 
50 
50 
30 

2000/? + 80 30 
30 
20 

2000/P + 7 0  20 
20 

2oo no t 
2OOO/P + 250 
2000/P + 200 
2000/P + 150 
2000/P + 130 

i - 
~. 
- 
- 
- 
- 
- 
- 
- 

2.5/5 and 3 ~ 6  
4/0 ond 5/10 

6/12 and 8/16 
10/20 and 12/24 
16/32 ond 20/40 
24/40 thru 48/96 

64/120 and 80/160 
128/256 

Pllch 

CY 

0.18N + 14 
0.15N + 13 
0.ISN + 1 I 
O . I O N  + 1 1  
0.07N + 1 1  
0.07N + 1 1  
0.06N + Q 
O.OSN + 9 

2% and 3/6 4/8 and Y1 O 6/12 and 8/16 1WO and 12/24 16/32 thru 48196 

0.07N + 14 15 0.m + 18 0.15N + 16 0.10N + 14 

O.35N 4- 20 
0.23N + 18 
0.20N + 15 
0.17N + 14 
0.l2N + 13 
0.12N + I l  
0.10N + 10 
0.08N + 9 

26.2 internal Splines-These will mate with older ex- 
ternal splines as follows: 

oS.e paragraph 26.3 for eiceplionr C, O, E, F. G. 

26.3 Exceptions 
A-The external major diameter, unless chamfered or 

reduced, may interfere with the internai form diameter on 
flat root side fit splines. internal splines made to the 1957 
and 1960 standards had the same dimensions as shown for 
the major diameter fit splines in this standard. 

B-For 15 teeth or less, the minor diameter of the in- 
ternal spline, unless chamfered, will interfere with the 
form diameter of the external spline. 

C-For 9 teeth or less, the minor diameter of the inter- 
nal spline, unless chamfered, will interfere with form dia- 
meter of the external spline. 

D-The internal minor diameter, unless chamfered, will 
interfere with the external form diameter. 

E-The internal minor diameter, unless chamfered, will 
interfere with the external form diameter. 

F-For 10 teeth or less, the minimum chamfer on the 
major diameter of the external spline may not clear the 
internal form diameter. 

G-Depending upon the pitch of the spline, the mini- 
mum chamfer on the major diameter may not clear the 
internal form diameter. 

aFor other tolerance classas: 

Class 4 = 0.71 X Tabulated value 
Class 5 = As iabulated in iable 
Class 6 = 1.40 X Tabulaied value 
Class 7 = 2.00 X Tabulated value 

TAUE 107-MAJOR AND MINOR DIAMETER TOLERANCES 
Ten thourondihs (20 = 0.0020) 

Number 

-- __ - 
Dim. Symbol 

Spline Pitch 

2.5 /S 

:2 
s i i o  
6/12 
8/16 

10/20 
12/24 
16/32 
20/40 
24/40 
32/64 
40/80 

00/160 
128/256 

41/96 
6 ~ / 1 2 n  

Toluonces 
6.1 1 
6.2 
6.3 14.1 I 14.1 

O3 + 2~ with min of 5, 2.5/5 thru 16/32 iplin. pitch. 
b io  + 38. 2.5/5 thru 16/32 spline pilch. 

4.3 

Dri 

Plu. 
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24/48 

0.013 0.013 
0.013 
0.012 
0.012 
0.012 
0.012 
0.01 1 
0.01 1 
0.01 1 
0.01 1 
0.01 1 
0.010 
0.010 
0.010 
0.010 
0.010 
0.009 

32/64 

0.010 0.010 
0.010 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.007 

-___ 8/16 

0.047 
0.047 
0.046 
0.046 
0.045 
0.045 
0.045 
0.044 
0.044 
0.044 
0.044 
0.044 
0.043 
0.043 
0.043 
0.042 
0.042 
0.041 

10/10 

0.037 
0.037 
0.036 
0.036 
0.036 
0.036 
0.035 
0.035 
0.035 
0.035 
0.034 
0.034 
0.034 
0.034 
0.034 
0.033 
0.033 
0.032 

-___ 
0,008 
0.008 
0.008 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.005 

-~ 
0.007 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.004 
0.004 

0.030 
0.030 
0.029 
0.029 
0.029 

0.019 
0.019 
0.018 
0.018 
0.018 

.. ~ 

0.029 
0.029 
0.028 
0.028 
0.028 
0.028 
0.027 
0.027 
0.027 
0.026 

01017 0.013 
0.017 0.013 
0.017 0.013 
0.016 0.012 
0.016 0.012 
0.016 0.012 
0.015 0.012 
0.015 0.01 I 
0.015 0.01 1 
0.014 0.010 

0,100 
0.104 
0.108 
0.1 10 
0.106 
0.108 
0.109 
0.1 IO 
0.1 1 I 
0 . 1 1 1  

0.071 
0.074 
0.077 
0.079 
0.076 
0.077 
0.078 
0.078 
0.079 
O080 

0.007 
0.008 
0.009 
0.009 

0.007 
0.007 
0.008 
0.008 Ö349 

0.047 
0.048 
0.048 
0.049 

0.033 
0.032 
0.033 
0.033 
0.034 

... . . 
0.009 
0.009 
0.009 
0.009 
0.010 

... . . 
0.008 
0.008 
0.008 
0.008 
0.009 

ö:i 12 
0.113 
0.113 
0.118 
0.1 18 
0.119 

...._ 
0.080 
0.081 
0.083 
0.084 
0.084 
0.087 

Ö:O52 
0.052 
0.053 
0.053 
0.053 

0.034 
0.035 
0.036 
0.036 
0.036 

0;022 
0.022 
0.022 
0.022 
0.023 

0.015 
0.015 
0.016 
0.016 
0.016 

ö:120 
0.120 
0.121 
0.122 
0.113 
0.124 

... ~ 

0.080 
0.088 
0.089 
0.089 
0.090 
0.091 

0.055 
0.056 
0.057 
0.057 
0.058 
0.059 

0.037 
0.038 
0.039 
0.040 
0.040 
0.011 

' 0.024 
0.025 
0.025 
0.025 

Ö:Ö17 
0.017 
0.018 
O.OIE 

ö:öiJ 
0.013 
0.013 
0.014 

ö:ö11 
0.011 
0.011 
0.011 
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TAUE 108-MINIMUM FILLET RADIUS FOR FILLET ROOT SIDE FIT 30 DH) PRESSURE A W E  SPLINE 

12/24 1 16/32 1 20/40 40/80 I 48/96 2.3/5 
~~ ~ 

0.031 0.020 0.016 
0.030 I 0.020 I 0.015 8 

9 
10 
I I  

0.109 
0.107 
0.106 
0.105 
0.104 
0.103 
0.103 
0.102 
0.102 
0.101 
0.101 
0.100 
0.099 
0.099 
0.098 
0.097 
0.097 
0.096 

0.085 
0.083 
0.082 
0.082 
0.081 
0.080 
0.080 
0.079 
0.079 
0.079 
0.078 
0.078 
0.077 
0.076 
0.076 
0.075 
0.075 
0.074 

0.069 
0.068 
0.068 
0.067 
0.066 
0.066 
0.065 
0.065 
0.065 
0.064 
0.064 
0.064 
0.063 
0.063 
0.063 
0.062 
0.06 1 
0.060 

0.148 
0.146 
O. 144 
O. 143 
0.142 
0.141 
0.140 
O. I39 
0.139 
O. I38 
O. 137 
O. 136 
0.135 
O. 135 
0.134 
0.133 
0.132 
0.131 

o. 183 
0.181 
0.179 
0.177 
0.176 
0.175 
0.174 
0.173 
0.173 
0.172 
0.171 
0.170 
O. 169 
0.168 
O. 167 
0.166 
0.165 
0.164 

0015 
o:oi4 
0.0 14 
0.014 
0.0 14 
0.013 

12 
13 
14 
IS 
16 
17 
18-19 

Or029 1 0.017 

20-2 I 
22-25 
26-28 
29-34 
35-4 1 
42-49 so+ 

I I 

Z.i /5 5/10 6/12 I 8/16 io/ao 12/24 1 16/32 20/40 I 24/48 48/96 

0,002 
0.002 
0.003 
0.003 
0.003 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.005 
0.005 
0.005 
0.005 
0.005 

40/80 32/64 

8 
9 
IO 
1 1  

0.123 
0.128 

0.054 
0.057 
0.059 
0.06 1 
0.058 
0.059 
0.060 
0.060 
0.06 I 
0.063 
0.064 
0.064 
0.064 
0.065 
0.066 
0.066 
0.067 
0.069 
0.069 
0.070 
0.070 
0.070 - 

0.044 0.030 
0.046 0.032 
0.048 0.033 

0.023 
0.024 
0.025 
0.026 
0.024 
0.025 
0.025 
0.026 
0.026 
0.027 
0.027 
0.027 
0.027 
0.028 
0.028 
0.028 
0.029 
0.029 
0.029 
0.030 
0.03 I 
0.032 
7 

0.017 0.01 I 
0.019 0.012 
0.020 0.013 

0.006 
0.006 
0.006 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.007 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.009 
0.009 
0.009 

0.004 
0.004 
0.004 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.007 
0.007 

0.132 
0.135 
O. I30 
O. 132 
O. 133 
O. 135 
O. 136 

0.020 0.014 
0019 1 0.014 0.008 I O008 
Ö;Ö20 0.014 
0.010 0.014 
0.020 0.014 
0.020 0.0 I4 
0.021 i 0.015 - - -  - 

0.049 I 0.034 
0.050 0.034 

~. ~~ 

0.140 
0.141 
0.142 
0.142 
0.143 

0.022 I 0.015 0.010 0.009 
0.01 I 1 0.009 18 

19 
20 
21 
22 
23-24 
25-27 
20-31 
32-36 
37-43 
44-50 
50- 

ö:ö1 I 0.010 
0.01 I 0.010 
0.011 0.010 
0.01 1 I 0.010 -.-- 0.145 

0.146 
O 147 

0.054 I 0.037 
0.023 0.016 
0.023 I 0.017 

0.01 1 1 0.010 
0.012 0.010 

.. 
0.148 
O. 149 
0.150 
0.151 
0.152 
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1.01922 13.5 
1.01953 3: 18.6 1.019U 18.7 
1.02013 18.8 
1.02ûU i! 18.9 

1.02075 19.û 
1.02106 31 19.1 
lD2l38 32 19.2 
1.02169 19.3 

1 1.02201 32 19.4 

h 
0.0 
o. I 
0.2 
0.3 
0.4 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
1.1 
1.2 
1 3  
1.4 

1.5 
1.6 
1.7 
1.8 
1.9 

2.0 
2.1 
2.2 
2.3 
2.4 

2 s  
2b 
2.7 
2.4 
2.9 

3.0 
3.1 
3.2 
3.3 
3.4 

3.5 
3.6 
3.7 
3.8 
3 9  

4.0 
4.1 
4.2 
4.3 
4.4 

4.5 
4.6 
4.7 
4.8 
4.9 

5.0 
5.1 
5.2 
5.3 
5.4 

52 
5A 
51 
5A 
5.4 

6J 
6. 
6; 
6: 
4 d  

- 

- 

h.l.k 

1.00598 
1.00616 
1.00634 
1.00652 
1.00671 

I .m 
I .00000 
I#oWl 
1x)oOOl 
l#wo2 

1.00004 
1.00005 
1- 
l m 1 0  
1.00012 

I.OW15 
1.00018 
IA0022 
1.00025 
1.00029 

1.00034 
1.00031 
1.00043 
1.00041 
1.00054 

IA0060 
I .o0064 
l m 7 I  
1 .OW71 
1.00081 

l'oo091 
1.00 Ioc 
I.00101 
1.00 1 14 
1.00l24 

1.00141 

I.00164 
1,00169 

1.00179 
1.00 lm 
1.002oc 
1.00211 
1.0022!4 

1.00233 
1.00244 
1.002% 
1.0026l 
1.002M 

1.00106 
1.003 19 
1.00331 
I.0034û 

1.00374 
1.00381 
IA0401 
1.004 11 

1.0043 
1.0044 
1- 
1.004) 
1,0049i 

1.W5 1 
1.0052 
1.0054 
1.0056 
1.005~ 

m i 3 a  

i.oo15a 

1.00293 

i m w a  

- 

Øz 

13.0 i: 13.2 13.1 
13.3 if 13.4 

DIH. -_-- II ØZ 

1.00640 
1.00709 
1.00728 
1.00748 
1.00761 

-II- 

l9 
l9 
2o 

o1 
g 
g 
i; 
0": 
03 

04 
05 
05 
O6 
o6 

O6 
o6 
o6 

0; 

7.0 
7.1 
7.2 
7.3 
7.4 

7 s  
7.6 

;< 
7.9 

3.0 

:i 
8 3  
81 

:d 
8 3  
3 4  
8.9 

1.00788 
1.00808 
1.00028 
I # O M V  
1.00170 

1.00891 
1.00913 
1.00934 
1.00956 
I.w978 

;; 
:i 
21 

ff 
22 

o7 

g: 
g; 
o9 
o9 

9.0 
9.1 
9.2 
9.3 
9.4 

9J 
9.6 

1.01237 
1.01262 
1.012V 
1.001311 
1.01338 

1.01363 
1.01389 
1.01415 
1.01442 
1.01463 

1.01495 
1.01522 
1.01549 
1 .01nt  
1.01604 

1.01001 
1.0 1023 
1.01046 
1.0 1069 
1.01093 

1.01116 
1.01 140 
1.01164 
1.01 188 
1.01212 

16.0 
25 16.1 

16.2 
25 16.3 2 16.4 

16.5 

16.8 
16.9 

17.0 
27 17.1 
27 17.2 

17.3 
17.4 

22 
23 
23 
24 
23 

13 

;; 
;; 
13 

24 
24 
24 
24 
25 

11.0 
11.1 

;i< 
11.4 

133 
13.6 
13.7 
13.8 
13.9 

14.0 
14.1 
14.2 
14.3 
14.4 

14.5 
14.6 
14.7 
14.8 
14.9 

14 
14 
15 

i: 

15.0 
15.1 
15.2 
15.3 
15.4 

11' 

11.9 

15.5 
15.6 
15.7 
15.8 
15.9 

;: 
16 

17 
17 
I7 

;i 

1241 
12.1 

If: 
12.4 

12' 

12.9 

1.01632 
1.01660 
1.01689 
1.01717 
1,01746 

1.017ï5 
1.01)04 
1.0lU3 
1,01863 
IA1892 

28 
29 
23 
29 
29 

29 
29 
30 
29 
30 

17.5 
17.6 
17.7 
17.8 
17.9 

18.0 
11.1 
18.2 
18.3 
18.4 

- 
k m l r c  

1.02233 
1.02265 
1.02297 
IA2330 
1.02363 

1.02396 
1.02429 
1.02462 
1.02496 
1.02529 

1.02563 
1.02597 
1.02632 
1.02666 
1.02701 

IA2736 
I .o277 1 
1.02106 
I.02Ml 
1.02m 

1.02913 
1.02949 
1.02983 
1.0302 1 

- 

1.0305a 

1.03094 
1.03 13 1 
1.03 161 
1.03206 
1.03243 

1.03131 
1.033 10 
1.93356 
1.03393 
1.03433 

1.03471 
1.03510 
1.03549 
1.035M 
1.03627 

1.03667 
1.03706 
1.03746 
1 D378ú 
1.03826 

1.03Wá 
1.03407 
1.03947 

1.04029 

1.04111 
1.04153 
1.0419á 
1.04236 

1.0427, 
1.04311 
1.0436, 
1.0440< 
1.0444i 

1.0449 
1.0453, 
1.04Z 
1.0462i 
1.0466 

i . o m a  

1.0407a 

- 

- 
DHI. 

31 
32 
33 
33 
33 
33 
33 
34 
33 
34 

34 
35 
34 
35 
35 

35 
35 
35 
36 
36 

36 
36 
36 
37 
36 

37 
37 
38 
37 
38 

37 
38 
39 
38 
33 

39 
39 
39 
39 
40 

39 
40 
40 
40 
40 

41 
40 
41 
41 
41 

41 
42 
42 
41 
41 

42 
43 
42 
43 
43 

43 
43 
43 
43 
44 

- 

- 

- 
Øz 

19.5 
19.6 
19.7 
19.8 
19.9 

20.0 
20.1 
20.2 
20.3 
20.4 

20.5 
20.6 
20.7 
20.8 
20.9 

2 1.0 
21.1 
2 1.2 
2 1.3 
2 1.4 

2 1.5 
2 1.6 
2 1.7 
21.8 
2 1.9 

22.0 
22.1 
22.2 
22.3 
22.4 

225 
22.6 
22.7 
22.8 
22.9 

23.0 
23.1 
23.2 
23.3 
23.4 

23.5 
23.6 
23.7 
23.8 
23.9 

24.0 
24.1 
24.2 
24.3 
24.4 

24.5 
14.6 
24.7 
24.8 
24.9 

25.0 
25.1 
253 
25.3 
15.4 

253 
256 
25J 
25.4 
25.9 

- 

- 

- 
oveluk 

1.04707 
1.0475 1 
1.04795 
1.04339 
1.04883 

1.04917 
1.04972 
1.05017 
.O506 1 
1.05107 

1.05 152 
1.05197 
1.05243 
IL05208 
1.05334 

IL05380 
.O5426 
1.05472 
1.05519 
1.05563 

1.05612 
1.05659 
1 .os7706 
1.05753 
1.05801 

1.05841 
1 .o5 Wd 
1.05944 
1.05991 
1.0604C 

1.06081 
1.0613é 
1.0618! 
1.06233 
1.06281 

1.06331 
l.063ôí 
1.06429 
1.06479 
1.06521 

1.06571 
1.06621 
1.06671 
1.06721 
1.0677l 

1.06821 
1.0687s 
1.0693C 
1.0691 I 
1.0703; 

1.01083 
1.0713 
1.071X 
1.07231 
1.07281 

1.0734 
1.0739 
1.0744 
1.0749 
1.0754 

1.0760 
1.0765 
1.0770 
1 .O775 
1.0781 

-- 

- 

DIH. 

44 
44 
44 
44 
44 

45 
45 
44 
46 
45 

45 
46 
45 
46 
46 

46 
46 
47 
46 
47 

47 
47 
47 
48 
47 

48 
43 
47 
49 
48 

48 
49 
48 
49 
49 

49 
49 
50 
49 
50 

50 
50 
50 
50 
51 

50 
51 
51 
51 
51 

51 
51 
52 
51 
52 

52 
52 
52 
53 
52 

53 
53 
52 
53 
53 

-- 

- 
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DiW. 
-- 

73 
72 
72 
73 
73 

02 

26.0 
26.1 
26.2 
26.3 
26.4 

26.5 
26.6 
26.7 
26.8 
26.9 

27.0 
27.1 
27.2 
27.3 
27.4 

27.5 
27.6 
27.7 
27.8 
27.9 

28.0 
28.1 
28.2 
28.3 
28.4 

28.5 
28.6 
28.7 
28.8 
28.9 

29.0 
29.1 
29.2 
29.3 
29.4 

- 0~ 

29.5 
29.6 
29.7 
29.8 
29.9 

DIU. 

30.0 
30.1 
30.2 
30.3 
30.4 

,= 
325 
32.6 
32.7 
32.8 
32.9 

-- 

30.5 
30.6 
30.7 
30.8 
30.9 

I 

31.0 
31.1 
31.2 
31.3 
31.4 

42.0 

42.3 
42.4 

42.5 
42.6 
42.7 

42.9 

43.0 
43.1 
43.2 
43.3 
43.4 

43.5 
43.6 
43.7 
43.8 
43.9 

44.0 
44. I 
44.2 
44.3 
44.4 

44.5 
44.6 
44.7 
441 
44.9 

45.0 
45.1 
45.2 
45.3 
45.4 

::i 

42.0 

3 1.5 
3 1.6 
31.7 
3 1.8 
3 1.9 

32.0 
32.1 
32.2 
32.3 
32.4 

hvoluk 

1.07865 
1.07919 
1.07972 
1.08026 
1 .O8079 

1.08133 
1.08187 
1.0824 1 
1.08295 
1.08150 

1.08404 
1.08159 
1.08513 
1.01568 
1.08623 

1 .O6678 
1 .O8733 
1 .O8789 
1.08844 
1 .O8900 

1.08955 
1.090 1 1 
1.09067 
1.09123 
1 .O9 179 

1.09236 
1.09292 
1.09349 
1.09405 
1.09462 

1.09519 
1.09576 
1.09633 
1.0969 1 
IA9748 

1.09105 
1.09863 
1 .O992 1 
1.09979 
1.10037 

1.10095 
1.10153 
1.10211 
1.10270 
1 .lo329 

1.10387 
1.10446 
1.10505 
1.10564 
1.10623 

1.10682 
1.10742 
1.108001 
1.10861 
1.10921 

1.10981 
1.11041 
1.11101 
1.11161 
1.11221 

1.11281 
1.1 1342 
1.1 l M 3  
1.1 1463 
1.1 1524 - 
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TAUE 109-SEVOLUTES OF ANOLESO (CONTINUED) 

54 
53 
54 
53 
54 

54 
54 
54 
55 
54 

55 
54 
55 
55 
55 

55 
56 
55 
56 
55 

56 
56 
56 
56 
57 

56 
57 
56 
57 
57 

57 
57 
58 
57 
57 

58 
58 
58 
58 
58 

58 
58 
59 
59 
58 

59 
59 
59 
59 
59 

60 
59 
60 
60 
60 

60 
60 
60 
60 
6C 

61 
61 
60 
61 
61 

33.0 
33.1 
33.2 
33.3 
33.4 

335 
33.6 
33.7 
33.8 
33.9 

34.0 
34. I 
34.2 
34.3 
34.4 

34.5 
34.6 
34.7 
34.8 
34.9 

35.0 
35.1 
35.2 
35.3 
35.4 

35.5 
35.6 
35.7 
35.8 
35.9 

36.0 
36.1 
36.2 
36.3 
36.4 

36.5 
36.6 
36.7 
36.8 
36.9 

37.0 
37.1 
37.2 
37.3 
37.4 

375 
37.6 
37.7 
37.8 
37.9 

38.0 
38.1 
38.2 
38.3 
38.4 

31.5 
38.6 
311 
38.8 
38.9 

- 
ovoluk 

1.1 1585 
1.1 I646 
1.11707 
1.11769 
1.11830 

1.111191 
1.11953 
I. 12015 
1.12077 
1.12138 

I.12200 
1.12263 
1.12325 
1.12187 
1.12450 

1.11512 
I. 12575 
1.12638 
1.12700 
1.12763 

1.12826 
1.12890 
1.12953 
I. I30 I6 
I.13080 

1.13143 
1.13207 
1.13271 
1.13335 
1.13399 

1.13463 
1.13527 
I .  1359 1 
1.13655 
1.15720 

I .  I3784 
1.13849 
1.13914 
1.13979 
1.14044 

1.14109 
1.14174 
1.14239 
1.14304 
1.14370 

1.14435 
1.1450 1 
1.14567 
1.14632 
1.14698 

1.14764 
1.14830 
1.14897 
1.14963 
1.15029 

1.15096 
1.15162 
1. I5229 
1.15296 
1.15363 

1.15429 
I. 15496 
1.15564 
1.1563 1 
1.15691 

-- 

- 

61 
61 
62 
61 
61 

61 
62 
62 
61 
62 

63 
62 
62 
63 
62 

63 
63 
62 
63 
63 

64 
63 
63 
64 
63 

64 
64 
64 
64 
64 

64 
64 
64 
65 
64 

65 
65 
65 
65 
65 

65 
65 
65 
66 
65 

66 
66 
65 
66 
66 

66 
67 
66 
66 
67 

66 
67 
67 
67 
66 

67 
61 
67 
67 
67 

39.0 
39.1 
39.2 
39.3 
39.4 

39.5 
39.6 
39.7 
39.8 
39.9 

40.0 
40. I 
40.2 
40.3 
40.4 

40.5 
40.6 
40.7 
40.8 
40.9 

41.0 
41.1 
41.2 
41.3 
41.4 

41.5 
41.6 
41.7 
4 1.8 
41.9 

- 
*rduk 

1.15765 
1.15833 
1.15900 
I. I5968 
1.16036 

1.16104 
1.16171 
1.16239 
1.16308 
1.16376 

1.16444 
1.165 12 
1.16581 
1.16649 
I. I67 18 

1.16786 
I .  16855 
1.16924 
1.16993 
1.17062 

I .  17 13 1 
1.17200 
I. I7270 
1.17339 
1.17408 

I .  17478 
1.17547 
1.176 17 
I. 17687 
1.17757 

1.17827 
I .  I7897 
1.17967 
1.18037 
1.18107 

1.18178 
I .  I8248 
1.18318 
I .  18389 
1.18460 

1.18530 
1.18601 
1.18672 
1.18743 
1.18814 

1.18885 
1. I8956 
1. I9028 
1.19099 
1.19170 

1.19242 
1.19314 
1.19385 
1.19457 
1.19529 

1.19601 
1.19673 
1.19745 
1.19817 
1.19819 

1.19961 
1.20034 
1.20106 
1.20170 
1.2025 1 

- 

- 

68 
67 
68 
68 
68 

67 
68 
69 
68 
68 

68 
69 
68 
69 
68 

69 
69 
69 
69 
69 

69 
70 
69 
69 
70 

69 
70 
70 
70 
70 

78 
70 
70 
70 
71 

70 
70 
71 
71 
70 

71 
71 
71 
71 
71 

71 
72 
71 
71 
72 

72 
71 
72 
72 
72 

72 
72 
72 
72 
72 

45.5 
45.6 
45.7 
4x8 
45.9 

46.0 
46.1 
46.2 
46.3 
46.4 

46.5 
46.6 
46.7 
46.8 
46.9 

47.0 
47. I 
47.2 

47.4 

47.5 
47.6 
47.7 
47.8 
47.9 

48.0 
48.1 
48.2 
48.3 
48.4 

48.5 
48.6 
48.7 
48.8 
48.9 

49.0 
49.1 
49.2 
49.3 
49.4 

495 
49.6 
49.7 
49.8 
49.9 

47.3 

30324 
20396 
1.20469 
1.10542 
1.206 15 

1.20688 
1.2076 1 
1.20834 
1.20907 
1.20980 

1.11054 
1.21127 
1.21201 
1.2 1274 
1.21348 

1.1 1422 
1.21495 
1.21569 
1.21643 
1.21717 

1.21791 
1.21865 
1.2 1939 
1.22014 
1.22088 

1.22162 
1.22237 
1.223 1 1 
1.22186 
1.22460 

1.22535 
1.22610 
1.22685 
1.22760 
1.22135 

1.22910 
1.22985 
1.21060 
1.22135 
1.23210 

1.23286 
I.2336I 
1.23437 
1.23512 
1.23588 

- 

149 

- 
DIH. 

72 
73 
73 
73 
73 

73 
73 
73 
73 
74 

73 
74 
73 
74 
74 

73 
74 
74 
74 
74 

74 
74 
75 
74 
74 

75 
74 
75 
74 
75 

75 
75 
75 
75 
75 

75 
75 
75 
75 
76 

75 
76 
75 
76 
75 

- 

- 
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mm 

- - - - 
10 

12 

15 - 
17 

- 

- 
20 
25 

30 
- - 
35 - 
- 

40 
45 - 
50 - 

- 

55 - 
60 
65 
70 

- 
75 - 
80 
15 

90 
95 

100 
105 
I l0  

120 
130 
140 
150 
160 

170 
180 
190 
200 
210 

220 
230 
240 
150 
260 

In 

0.1900 
0.2500 
0.3125 
0.3750 
0.3937 

0.4724 
0.5000 
0.5906 
0.6250 
0.6693 

01500 
0.7874 
0.9843 
1.0000 
1.1811 

1.2500 
1.3130 
1.3780 
1.4380 
1.5630 

1.5748 
1.7717 
1.8130 
1.9605 
2.0630 

2.1654 
2.3130 
2.3622 
2.5591 
2.7559 

2.9380 
2.9528 
3.0630 
3.1496 
3.3465 

3.5433 
3.7402 
3.9370 
4.1339 
4.3307 

4.7244 
5.1111 
5.5118 
5.9055 
6.2992 

6.6821 
7.0866 
7.4803 

-- 

7.0740 
8.26n 

0.6614 
9.0551 
9.448t 
9.M23 

10.2361 

150 
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Iplln. Weh 
h r l n m  
kn 

32/64 40 / 80 48 / 96 5/10 6/12 8/16 i0/20 12/24 16/11 20/40 24/48 
- 
Dim 

- 
Dia 

0.175 
0.225 
0.300 
0.350 
0.375 

0.450 
0.475 
0.575 
0.600 
0.650 

0.725 
0.775 
0.975 
0.975 
1.175 

1.225 
1.300 
1.375 
I A25 
1.550 

1.550 
I .750 
1 .mo 
I .950 
2.050 

2.1 50 
2.300 
2.350 

- 

- - - 
16 
2.667 
2.667 
3.000 
3.000 
3.333 

3.333 
3.667 
3.667 
4.000 
4.000 

4.667 
5.000 
5.333 
5.667 
6.000 

6.667 
7.000 
7.333 
7.667 
8.000 

8.333 
9.000 
9.333 
9.667 

10.000 

11  .o00 
12.333 - 

- 
Di. 

- 
Dia - - - - - - 
- - - - - 
- - - - - 
- - 
- - - 

1 A00 
1 A00 
I .mo 
I .eo0 
2.000 

2.000 
2.200 
2.200 
2.400 
2.600 

2.800 
2.800 
3.000 
3.000 
3.200 

3.400 
3.600 
3.000 
4.000 
4.200 

4.600 
5.066 
5.400 
5.800 
6.200 

6.600 
7.000 
7.400 
7.800 
8.200 

8.600 
9.000 
9.400 
9.800 

10.200 

1 1 .o00 
12.400 

- 
D I i  

- 
Dio 

- 
Dia 

- 
Dia 

- 
Dim 

0.292 
0.333 
0.375 

- - 
- 

0.458 
0.458 
0.583 
0.583 
0.667 

0.700 
0.750 
0.958 
0.958 
1 .I 67 

1.208 
1.292 
1.375 
1.417 
1.542 

1.542 
I I 5 0  
1.792 
1.958 
2.042 

2.125 
2.292 
2.333 
2.542 
2.750 

2.917 
2.917 
3.042 
3.125 
3.333 

3.542 
3.708 
3.917 
4.125 - 
- - - - - 
- - - - - 
- - - - - 
- - - 

- 
N - - 
6 
8 
IO 
I I  

I4 
14 
17 
18 
20 

22 
24 
30 
30 
36 

38 
40 
43 
44 
4a 

49 
55 
56 
62 
64 

68 
71 
74 
8(1 
87 

91 
93 
96 
95 - - 
- 

I 
I 
l 
I 
I 

IC 
11 
l i  
1: 
11 

I! 
14  
1 2  
I I  
l (  

2( 

;; 
2: 
24 

2( 
3( - 

- 
N 

6 
8 

1 1  
13 
14 

17 
10 
22 
23 
25 

28 
30 
38 
30 
46 

48 
51 
54 
56 
61 

61 
69 
71 
77 
81 

85 
91 
93 

- 

- - - 
- 

7 
7 
8 
8 
9 

9 
IO 
IO 
11 
1 1  

13 
14 
15 
16 
17 

19 
20 
21 
22 
23 

24 
26 
27 
28 
29 

32 
36 - 

- 
N 

8 
IO 
13 
16 
I7 

21 
22 
27 
28 
31 

34 
36 
46 
46 
55 

58 
61 
65 
67 
73 

74 
83 
85 
93 
97 

7 
8 
8 
9 

10 

10 
10 
1 1  
1 1  
12 

13 
13 
14 
15 
16 

17 
I9 
21 
22 
24 

25 
27 
28 
30 
32 

33 
35 
36 
38 
39 

4 3  
49 

- 

- 
_. 

- 

- 
N - - - - - - 
- - - - - 
- - - - - 
- 
- - - - 
6 
7 
0 
0 
9 

9 
I O  
IO 
1 1  
12 

I 3  
13 
I 4  
14 
15 

I d  
17 
18 
19 
20 

22 
24 
26 
2a 
30 

32 
34 
36 
311 
40 

42 
44 
46 
48 
50 

54 
61 - 

- 
N 
- - - - - 
- - - - - 
- - - - 
6 

6 
6 
7 
7 
8 

8 
9 
9 
IO 
I I  

1 1  
12 
13 
14 
I5 

16 
16 
17 
17 
19 

20 
21 
22 
23 
24 

27 
29 
32 
34 
36 

39 
41 
43 
46 
48 

50 
53 
55 
58 
60 

65 
74 - 

- 
N - - - - - - 
- - - - - 
- - 
6 
6 
8 

8 
9 
IO 
IO 
I I  

1 1  
13 
I3  
I4 
I5 

16 
17 
17 
I9 
21 

22 
22 
23 
24 
25 

27 
28 
30 
32 
33 

36 
39 
43 
46 
49 

52 
55 
58 
61 
65 

68 
71 
74 
77 
80 

87 
99 - 

- 
N - - - - - - 
- - - - 
- 
6 
6 
0 
0 
IO 

1 1  
12 
12 
I3 
14 

14 
16 
17 
18 
19 

20 
22 
22 
24 
26 

28 
28 
29 
30 
32 

34 
36 
38 
40 
42 

46 
50 
54 
58 
61 

65 
69 
73 
77 
81 

85 
89 
93 
97 - 
- - - 

- 
N - - - - - - 
- - 

6 
6 
7 

7 
8 
IO 
IO 
I3 

13 
14 
15 
16 
17 

17 
20 
20 
22 
23 

24 
26 
27 
29 
32 

34 
34 
35 
36 
39 

41 
43 
46 
48 
50 

55 
60 
65 
69 
74 

79 
84 
88 
93 
90 
- - - - - 
- - - 

- 
N 
L - - - - - 

6 
6 
8 
8 
9 

IO 
1 1  
14 
14 
17 

18 
I9 
21 
21 
23 

24 
27 
27 
30 
31 

33 
35 
36 
39 
43 

45 
46 
47 
49 
52 

55 
58 
61 
65 
68 

74 
80 
07 
93 
99 - - - - - 
- - - - - 
- - - 

- 
N - - - 
6 
6 

8 
8 
IO 
I l  
12 

13 
14 
18 
18 
22 

23 
25 
26 
27 
30 

30 
34 
35 
38 
40 

42 
45 
46 
50 
54 

57 
58 
60 
61 
65 

69 
73 
77 
81 
85 

93 

- 

- - - - 
- - - 
- 
- - - - - 
- - - 

- 
N 

6 
7 
8 

IO 
IO 
13 
13 
15 

16 
17 
22 
22 
27 

28 
30 
32 
33 
36 

36 
41 
42 
46 
48 

50 
54 
55 
60 
65 

69 
69 
72 
74 
79 

83 
88 
93 
98 

- - 
- 

- 
- - - - - 
- - - - - 
- - - - - 
- - - 

- 
0.219 
0.281 
0.344 
0.375 

0.469 
0.469 
0.563 
0.594 
0.656 

0.7 I9 
0.781 
0.969 
0.969 
1.156 

1.219 
1.281 
1.375 
1.406 
1.541 

1 S63 
1 .750 
1.781 
I .968 
2.031 

2.156 
2.281 
2.343 
2.53 1 
2.750 

2.906 
2.938 
3.031 
3.125 - - 

5 /  5 -- 
3.200 
3.600 
3.600 
4.000 
4.000 

4.400 
4.100 
5.200 
5.600 
6.000 

6.400 
6.800 
7.200 
7.600 
8.000 

8.400 
8.800 
9.200 
9AW 

10.000 

10.800 
12.400 - 

0.1 88 
0.229 
0.292 
0.354 
0.375 

0.458 
0.479 
0.503 
0.604 
0.667 

0.729 
0.771 
0.979 
0.979 
1.167 

1.229 
1.292 
1.375 
1.417 
I .542 

1.563 
1750 
1.792 
1.958 
2.042 

2.000 
2.250 
2.250 
2.500 
2.750 

2.750 
2.750 
3.000 
3.000 
3.250 

3.500 
3.500 
3.750 
4.000 
4.250 

4.500 
5.000 
5.500 
5.750 
6.250 

6.500 
7.000 
7.250 
7.750 
8.250 

8.500 
9.000 
9.250 
9.750 
10.000 

I .o00 
I1.500 

- 
L 

- - - - 
- - - - - 
- - - - 

1.167 

1.167 
1.1 67 
1.333 
1.333 
1 soo 
1 soo 
1.667 
1.667 
1 .833 
2.000 

2.000 
2.167 
2.333 
2.500 
2.667 

2.833 
2.833 
3.000 
3.000 
3.333 

3.500 
3.667 
3.033 
4.000 
4.167 

4.667 
5.000 
5.500 
5.833 
6.167 

6.667 
7.000 
7.333 
7.833 
8.167 

8500 
9.000 
9.333 
9.833 
10.1 67 

I 1 .o00 
12.500 - 

- - - - - 
- - - - - 
- - 

0.875 
0.075 
1.125 

1.125 
1.250 
1.375 
1.375 
1 soo 
1 .soo 
1 I 5 0  
1.750 
1 .a75 
2.000 

2.125 
2.250 
2.250 
2.500 
2.750 

2.875 
2.875 
3.000 
3.125 
3.250 

3.500 
3.625 
3.875 
4.125 
4.250 

4.625 
5.000 
5.500 
5.875 
6.250 

6.625 
7.000 
7.375 
7.750 
8.250 

8.625 
9.000 
9.375 
9 JSO 

10.125 

I 1  .o00 
12.500 - 

- - - - - 
- - - - - 
0.700 
0.700 
0.900 
0.900 
1.100 

1.200 
1.300 
1.300 
1 A00 
1 500 

1.500 
1.700 
1.800 
1.900 
2.000 

2.100 
2.300 
2.300 
2.500 
2.700 

2.900 
2.900 
3.000 
3.100 
3.300 

3.500 
3.700 
3.900 
4.100 
4.300 

4.700 
5.100 
5.500 
5.900 
6.200 

6.600 
7.000 
7.400 
7.800 
8.200 

8.600 
9.000 
9.400 
9.800 - 
- - 

- - - - - 
- - 

0.583 
0.583 
0.667 

0.667 
0.750 
0.9 17 
0.9 I7 
1.167 

1.167 
1.250 
1.333 
1.417 
I .soo 
I 300 
1.750 
1.750 
1.917 
2.000 

2.083 
2.250 
2.333 
2.500 
2.750 

2.917 
2.917 
3.000 
3.083 
3.333 

3.500 
3.667 
3.917 
4.083 
4.250 

4.667 
5.083 
5.500 
5.833 
6.250 

6.667 
7.083 
7.4 17 
7.833 
8.250 
- - - - - 
- - 

- - - - - 
0.438 
0.438 
0.563 
0.563 
0.625 

0.6d8 
0.750 

0.938 
1.125 

1.188 
1.250 
1.375 
1.375 
1 J O 0  

1.563 
1.750 
1.750 
I .938 
2.000 

2.125 
2.250 
2.313 
2.500 
2.750 

2.875 
2.938 
3.000 
3.125 
3.313 

3.500 
3.608 
3.875 
4.125 
4.3 12 

4.688 
5.062 
5.500 
5.875 
6.250 

0.918 

- - - - - 
- - - - - 
- - 

- - 
3.350 
3.350 

3.450 
3.450 
3.550 
3.600 
3.650 

3.700 
3.750 
3.950 
3.950 
1.150 

1.200 
1.300 
1.350 
1 AO0 
1.550 

1.550 
1 J50 
1 ao0 
1.950 
2.050 

2.150 
2.300 
2.350 
2.550 
2.750 

2.900 
2.950 
3.050 
3.100 
3.300 

3.500 
3.700 
3.900 
1.100 
1.300 

1.700 

- 

- - - - 
- - - - - 
- - - - - 
- - - 
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APPENDIX B-INSPECTION 151 

APPENDIX B 

27. Change Factors-The change factor (K) as shown in 
the measurement with pins tables is the ratio of the meas- 
urement with pins change to the space width or tooth thick- 
ness change. In  all cases, the use of the tabulated K factor 
is an approximation. These K values are calculated for 
basic space width and tooth thickness and are most accurate 
when applied to these basic dimensions. Figs. 37 and 18 
show the derivation formulas for these K factors. It is sug- 
gested that K factors be used for approximation only. When 
accuracy is desired, use the measurement with pins formulas 
as described in Section 21. The  approximation is more ac- 
curate where the given K factor is applied to a measure- 
ment with pins from a table closest to the specific condition. 

27.1.1 FACTOR K ,  FOR INTERNAL SPL1ms-h  Fig. 37, the 
original position of the pin is indicated by the solid line 
and the second position by the phantom line where s has 
been increased. Involutes are drawn through the pin center 
and are parallel, and X on the base circle is equal to the 
side opposite $, in the small triangle at the pin center. 

27.1 Derivation of Change Factors 

27.1.2 FACTOR K, FOR EXTERNAL SPLiNEs-ln Fig. 38, the 
.original position of the pin is indicated by the solid line 
and the second position by the phantom line. Involutes are 
drawn through the pin center and are parallel, and X on 
the base circle is equal to the side opposite Øe in the small 
triangle at the pin center. At the pitch circle, X forms an 
angle with the tangent where the change of space width 
measurement applies. 

27.1.3 Where N is odd, the measurement is affected by 
the angle W " / N .  See Figs. 23 and 25. 

WHERE N I S  000: 

*FOR Oe, SEE FIG. 25 

*FOR 0¡, SEE FIG. 23 \ / 

FIG. 37-MEASUREMENT CHANCE FACTOR Kc FOR INTERNAL FIG. 38-MEASUREMENT CHANCE FACTOR K. FOR EXTERNAL 
SPLINES SPLINES 
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I52 INDEX 
Numbers following listings in this index should be read as follows: number appearing alone refers to 
paragraph, number preceded by F refers to a figure, number preceded by T refers to a table, and 
number preceded by P indicates page. 

Active spline length, 2.45, P2 
Actual dimensions, effective and, 

10, P6, 16.3, P83 
use of, 11, P8 

Actual space width, 2.27, P2,10.1, P6 
Actual tooth thickness, 2.29, P2 
Alignment gage blanks, 17.2, P84 
Alignment variation, F1, 2.38, P2 
Allowable variations for gages, T69, P94 
Allowance, variation, 2.41, P2, 9.4, P6 
Allowances, wear, for GO gages, T74, 

Analysis of profile readings, F32, P99 
Analytical inspection, 22, P96 
Angle 

P95 

internal form, 14.2, P82 
involute roll, T75, P100 
pressure, 2.15, P1, 4, P5 
sevolutes of, T109, P148 
standard pressure, 2.1 6, P1, 4, P5 

B 

Base circle, 2.17. P1 
Base diameter, 2.18, P1 
Basic dimensions 

formulas for, T2, P4 
for splines, T l ,  P3 

Basic space width, 2.26, P1, T1, P3 
Bearing bore, no. of teeth and nom. 

major dia. under, T110, Pl50 
Blanks, gage, (see gage blanks) 

C 

Calculation of fillets, 24, P144 
Chamfer cutting angle, T67, P86 
Chamfers, fillets and, 7, P5 
Change factors, measurement, 27, 

derivation of, 27.1, P151 

major, 2.19, P1 
minor, 2.21, P1 

F37, F38. P151 

Circle 

Circular pitch, 2.14, P1, T1, P3 
Classes of tolerances, 6, P5 
Clearance 

corner, 7.4, P6, 23, P144, F31, P98 
effective, 2.31, P2, 10.3, P6 
form, 2.33, P2 
nominal, 2.32, P2 

Combinations of types, 13.2, P8 
Composite gages, (see gages) 
Conditions for measurements, 21.5. P96 

0 

Data and reference dimensions, spline, 

Data, drawing, (see drawing data) 
Definitions, spline terms and, 2, P1 
Depth of engagement, 2.25, P1 

13.1, PB 

Derivation of change factors, 27.1, P151 
Diameter 

base, 2.18, P1 
form, 2.24, P1 
major, 2.20, P1 
minor, 2.22, P1 
pin contact, 21.4, P95 
pitch, 2.12, P1 

Diametral pitch, 2.8, P1 
Dimensions 

basic spline, T1, P3 
effective and actual, 10, P6, 16.3, 

effective and actual, use of, 11, P8 
formulas for basic, T2, P4 
modified, 25.3, P146 
spline data and reference, 13.1, P8 
use of effective and actual, 11, P8 

P83 

Dimensions and tolerances, 12.1, P8 
Drawing data 

for ext. 30" spline, fillet root side 

for ext. 37.5" spline, fillet root side 

for ext. 45" spline, fillet root side 

for ext. 30" spline, flat root major 

for ext. 30" spline, flat root side fit, 

for int. 30' spline, fillet root side fit, 

tor int. 37.5" spline, fillet root side 

for int. 45" spline, fillet root side 

for int. 30' spline, flat root major 

for int. 30" spline, flat root side fit, 

fit, F7, P31 

fit, F8, P46 

fit, F9, P61 

dia fit, F6, P22 

F5, P9 

F7, P31 

fit, F8, P46 

fit, F9, P61 

dia fit, F6, P22 

F5, P9 

E 

Eccentricity, 8.4, P6 
index variations due to, F29, P97 

Effect of spline variations, 9, P6 
on external splines, F4, P7 
on internal splines, F3, P7 

Effective and actual dimensions, 10, P6, 
16.3, Pô3 

space width, 10.1, P6 
tooth thickness, 10.2, P6 
use of, 11, P8 

Effective clearance, 2.31, P2, 10.3, P6 
Effective space width, 2.28, P2 
Effective tooth thickness, 2.30, P2 
Effective variation, 2.40, P2 
Engagement, depth of, 2.25, P1 
Engagement, length of, 2.44, P2 
External spline, 2.3, P1 

chamfers on, 7.4, P6 
drawing data for, (see drawing data) 
effect of variations on, F4, P7 
form diameter of, 25.1, P144 
gages for, 16, P83 

F 

Factors, measurement change, 27, P151 
Fillet, 2.5, P1 
Fillets and chamers, 7, P5 

calculation of, 24.2, F35, F36, Pi44 
on fillet root splines, 7.3, P5 
on flat root splines, 7.2, P5 

drawing data for side fit-30 deg, 

drawing data for side fit-37.5 deg, 

drawing data for side fit-45 deg, 

Filiet root spline, 2.6, P1, 5.2.1, P5 

F7, P31 

F8, P46 

F9, P61 
Fits 

major diameter, 5.2, P5 
side, 5.1, P5 
types of, 5, P5 

drawing data for major diameter fit, 

drawing data for side fit, F5, P9 

Flat root spline, 2.7, P1, F6, P22, FS, P9 

F6, P22 

Form circle, 2.23, P1 
Form clearance, 2.33, P2 
Form diameter, 2.24, P1, 25, P144 
Form diameters of external splines, 25.1, 

P144 
Formulas 

for basic dimensions, T2, P4, T105. 

for dimensions and tolerances, 12.1, 

Function and selection of gages, 16.4, 

P145 

P8 

P84 

G 

Gage blanks, 17, P84 
alignment, 17.2, P84 
standard, 17.1, P84 

Gage major and minor diameter, toler- 

Gage tolerance relationship, part and, 

Gage tolerances, 20, P94 
Gages, 16.6, P84 

ances for, T73, P95 

20.2, P94 

allowable variations for, T69, P94 
composite plug, F12. P84 
composite side fit plug with tapered 

teeth, F16, P87, 18.6, P89 
for external splines, 19, P9û 
for internal splines, 18, P86 
function and selection of, 16.4, Pû4 
GO and not GO, 16.2, P83 
GO composite major diameter fit 

GO composite major diameter fit 

GO composite side fit plug, Fl6, 

GO composite side fit ring, F18, PW 
GO gage, wear allowances for. T74, 

plug, F13, P85,18.3, T67. P86 

ring, 19.3, Fl9, P90 

P87 

P95 
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GO side fit - not GO side fit and not 
GO major diameter fit composite 
plug, F12, P84, 18.1, 18.2, P86 

GO side fit - not GO side fit and not 
GO maior diameter fit composite 
ring, F18, P89, 12.1, P8 

inspection with, 16, P83 
major diameter plug, F15, P87, 18.5, 

major diameter, ring and snap for, 

not GO composite plug, 18.2, P86, 

not GO composite ring, 19.2, P90, 

not GO sector plug, F14, 18.4, P86 
not GO sector ring, F20, P91, 19.4, 

sector plug with tapered teeth, F17, 

side fit and major dia. fit, 16.5, P84 
tapered tooth master for composite 

ring, F21, P92, 19.5.1, P91 
tapered tooth master for not GO 

sector ring, F22, P93, 19.5.1, P91 
types of, 16.1, Pa3 

P89 

19.6, P91 

F12, P84 

F18, P89 

P90 

P88, 18.6.2, P90 

General, 1.1, P1 
Guide for space width and tooth thick- 

ness specication, T4, P7 

I 

Index variation chart, F28, P97 
Index variation, total. 2.34, P2 
Index variations, 9.1, P6, F30, P97 
Index readings due to eccentricity. F29, 

Inspection, 15, P83 
P97 

analytical, 15.1.2, P83 
methods, 15.1, P83 
of space width and tooth thickness, 

with gages, 16, P83 
Interchangeability, 26, P146 
Internal form angle, 14.2, T66, Pû2 
Internal spline, 2.2, P1, 7.1, P5 

I F1 1 , P83 

drawing data for, (see drawing data) 
effect of variations on, F3, P7 
fillet for fillet root, F35. F36, 24.2, 

gages for, 18, P86 
max. actual space width, meas. be- 

tween pins, T76-104, P103-143 
minor diameter of, 25.2, P146 
six tooth. F26, P97 

Internal straight sided splines, FlOA, P82 
max. actual space width, meas. be- 

tween pins, T76-104. P103-143 

24.3, P144 

involute roll angles, T75. P100 
Involute spline, 2.4, P1 

formulas for basic dimensions, T2, 

formulas for dimensions and toler- 
P4 

ances, T105, P145 

L 

Lead variations, F1, 2.36, P2, F33, P99 

INDEX 

Length - active spline, 2.45, P2 
Length of engagement. 2.44, P2 
Limits, space width and tooth thickness, 

-Low numbers of teeth, modifications for, 
10.4, P7 

25, P144 

M 

Matching tolerance, 2.42, P2, T64, P81 
Major circle, 2.19, P1 
Major diameter, 2.20, P1 
Major diameter fit, 5.2, P5 

drawing data for, F6. P22 
gages for, (see gages) 

Major diameter plug gage, 18.5, P89, 
F15, P87 

Major diameter, ring and snap gages 
for, 19.6, P91 

Maximum actual space width, 11.3, P8 
Maximum actual tooth thickness, 11.2, 

Maximum effective space width, 11.4, P8 
Maximum effective tooth thickness, 11.1, 

Measurement change factors, 27, F37. 

Measurements between pins 

P8 

P8 

F38, P151 

internal involute splines, F23, P96, 

internal straight sided splines, F24, 

tolerances for, on ring gages, T72, 

Measurements of spline variations, 22.2, 

Measurements over pins 

T76-100, P103-135 

P96, T101-104, P136-143 

P95 

P96 

external involute splines, F25, P96, 

tolerances for, on plug gages, 171, 
T76-100, P103-135 

P95 
Measurements with pins, 21, P95 

conditions tor, 21.5, P96 
three pins, 21.3, P95, F27, P97 
two pins, 21.2, P95, F23, F24, F25, 

P96 
Minimum actual space width, 11.2. P8 
Minimum actual tooth thickness, 11.3, P8 
Minimum effective space width, 11.1, P8 
Minimum efiective tooth thickness, 11.4, 

Minimum fillet radius, T108, P147 
Minor circle, 2.21, P l  
Minor diameter, 2.22, P1, 25, P144 
Minor diameter of internal spline, 25.2, 

Modifications for low numbers of teeth, 

Modified dimensions, 25.3, P146 

P8 

P146 

25, P144 

N 

Negative profile variations, 8.1, P6 
Nominal major diameters, under bearing 

Not GO gages, (see gages) 
bore, T11 O, P150 

153 

Number of teeth, under bearing bore, 
T110. P150 

O 

Out of roundness, 2.39, P2, 8.3, P6 

P 

Parallelism variation, 2.37, F1, P2 
Part and gage tolerance relationship, 

Pin contact diameler, 21.4, P95 
Pins, measurement with, (see meas. with 

Pitch 

T68, P94 

pins) 

circular, 2.14, P1 
diametral, 2.8, P1 
spline. 2.10, P1 
stub, 2.9, P1 

Pitch circle, 2.1 1, P1 
Pitch diameter, 2.12, P1 
Pitch point, 2.13, P1 
Plug gages, (see gages) 

T71. P95 
tolerances for meas. over pins on, 

Positive and negative profile variations, 

Pressure angle, 2.1 5, P1, 4, P5 
Pressure angle, stand., 2.16, P1, 4, P5 
Profile variation, 2.35, P2, 8.1, F2, P6 
Profile readings, analysis of, F32, P98 
Profile tolerances, 14.3, P82 
Profiles, straight. 14.1, P82 
Purpose, 1.2, P1 

8.1, P6 

R 

Reference, 2.46. P2 
Reference dimensions, spline data and, 

13.1, P8, 2.46, P2 
Relationship of part and gage tolerance, 

T68. P94 
Ring and snap gages for major diameler, 

19.6, P91 
Ring gages, (see gages) 

on, T72, P95 

use of, F31, P98 

tolerances for meas. between pins 

Roll angles, involute, T75, P101 

Roundness, out of, 2.39, P2, 8.3, P6 

S 

Scope, 1.3, P1 
Sector gages, (see gages) 
Selection of gages, 16.4. P84 
Sevolutes of angles, T109, P148 
Side fits, 5.1, P5 

drawing data for, (see drawing data) 
gages for, 16.5. P84 

Six tooth internal spline, F26, P97 
Space width 

actual, 2.27, P1 
basic, 2.26, P1, T1, P3 
effective, 2.28, P2, 10.1, P6 

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



154 

GO gage, wear allowances for, T74, 

inspection of, F11, P83 
limits, 10.4, P7 
specification guide for, T4, P7 
tolerances for actual of gages, T70, 

Specification guide for space width and 

Spline, 1, 2.1, P1 

P95 

P95 

tooth thickness, T4, P7 

basic dimensions for, T1, P3 
chamfers, 7, P5 
drawing data for. (see drawing data) 
effect of variations, 9, P6 
external, 2.3, P1 
fillet root, 2.6, P1, F7. P31, F8, P46, 

fillets on fillet root, 7.3, P5 
fillets on flat root, 7.2, P5 
flat root, 2.7, P1, F5, P9, F6, P22 
formulas 

for basic dimensions, T2, P4 
for dimensions and tolerances, 

F9, P61 

12.1, P8, T105, P145 
gages for external, 19, PSO 
gages for internal, 18, P86 
internal, 2.2, P1 
involute, 2.4, P i  
measurement of variations, 22.2, 

minor diameter of internal, 25.2, 

six tooth internal, F26, P97 
symbols, 3, P2 
tables, 12, Pû 
terms and symbols, F5, P9, F6, P22, 

tolerances for internal and external. 

variations, 8, P6 

P96 

P146 

F7, P31, F8, P46, F9, P61 

T3, P5 

Standard gage blanks, 17.1, P84 

INDEX 

Standard pressure angle, 2.16, P1 
Straight profiles, 14.1, FlOA, FlOB, P82 
Stub pitch, 2.9, P1 
Subscripts for symbols, 3.1, P4 

T 

Tapered tooth gages, (see gages) 
Tapered tooth master, (see gages) 
Terms and definitions, 2, P1 
Terms and symbols, F5, P9, F6, P22, F7, 

Theoretical maximum clearance, 2.32, 

Three pins, measurements with, 21.3, 

Tolerances, T3, P5 

P31. F8, P46, F9, P61 

P2 

P95 

for actual space widtli and tooth 

for major and minor diameters, T73, 

for measurements over pins, plug 

for measurements between pins, 

formulas for dimensions and, T105, 

gage, 20, P94 
internai and external spline, T3, P5 
machining, 2.42, P2, T3, P5 
profile, 14.3, P82 
total, 2.43, P2 

thickness of gages, T70. P95 

P95,-T107, P146 

gages, 16.7, P84 

ring gages, T71, T72, P95 

P i  45 

Tolerances, dimensions and, 12.1, P8 
Tooth dimensions, 1.3.1, P i  
Tooth thickness 

actual, 2.29, P2 
effective, 2.30, P2 
GO gage, wear allowances for, T74, 

inspection of, F i l ,  P83 
limits, 10.4, P7 

P95 

specification guide for, T4, P7 
tolerances for actual of gages, T70, 

P95 
Total index variation, 2.34, P2 
Total tolerance, 2.43, P2 
Two pins, measurements with, 21.2, P95 

types of fit, 5, P5 
Types oí gages, 16.1, P83 

U 

Units of measurement, 1.3.2, P1 
Use of effective and actual dimensions, 

Use of roll angles, F31, P98 
11, P8 

V 

Variations, 8, P6 
alignment, 2.38, F1, P2 
allowable, for gages, T69, P94 
allowance, 2.41, P2, 9.4, P6 
effective, 2.40, P2 
effect of, on splines, 9, P6, F3, F4, 

effect of index, 9.1, P6 
formulas for machining, T106, P146 
lead, F33, P99, 2.36, F1, P2, 9.3, 

measurement of, 22.2, P96 
parallelism, 2.37, P2, 10.2, P6. 11.3, 

profile, 2.35, P2, 8.1, 9.2, F2, P6, T3, 

spline, 8, P6, T3, P5 
total index, 2.34, P2, T3, P5 

P7 

8.2, P6, 13, P5 

P8, F1, P2 

P5 

W 

Wear allowances for GO gages, T74, P95 
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