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FOREWORD 

(This Foreword is not part of ANSI/ASME 894.6-1984.) 

It  has  been  commonly  appreciated  that in the  production  of  knurling  there  were  some  diffi- 
cult  problems,  and it appeared  that  a  solution to many  of  them  could  probably  be  found  in  de- 
veloping  a  knurling tool based on  a  diametral  pitch  system,  as  distinguished  from  the  customary 
circumferential  pitch  formulas in use. 

A  diametral  pitch  system  was  first given consideration  by  the  Company  Member  Conference 
of  the  American  Standards  Association.  At  its  meeting of March 20, 1947,  the  Conference 
m t e d  to establish  a  fact-finding  Conference  Subcommittee  to  consider  the  problems  involved  in 
knurling  and  the  need  for  standardization in the  field  of  knurling  practice. 

On November I O ,  1947,  the  Conference  Subcommittee  presented  a  report (CMC 50) and 
concluded  that  a  Technical  Committee  should give consideration  to  improving  knurling. 

At  its  meeting  of  December 2 ,  1948,  the  B5  Sectional  Committee  reported  that  the  Mechani- 
cal  Standards  Committee of the  ASA  had  requested  that  consideration  be given to  the  establish- 
ment  of a project  on  knurling.  This  request  was  approved  at  that  time,  and  B5  Technical  Com- 
mittee  27  was  thereupon  organized in June 1949. TC27  held  its  first  meeting in New  York  City 
on  November 3 ,  1949. 

A proposed  standard was prepared  by TC27, and in September 1952 it  was  distributed t o  
industry  for review and  comments.  TC27  prepared  a  new  draft,  dated  March  1953,  taking  into 
consideration  the  comments  and  suggestions  received  from  the  industry review. The  proposed 
standard  was  approved  by  the  Sectional  Committee,  the  sponsor,  and  finally  by ASA on Octo- 
ber 15,  1953. It  was  designated  ASA  B5.30-1953. 

A  revision  of  the  standard  was  approved  by  ASA  on  August  18, 1958, and it was  published 
as  ASA  B5.30-1958. 

In  November  1961,  the  ASA  Mechanical  Standards  Board  approved  the  request of the BS 
Sectional  Committee  sponsors  that  a  separate  project  be  initiated  under ASA Procedure  on  the 
topic  of  cutting  tools. As a  result  of  this  action,  a  new  project  was  initiated,  and  ASME  ac- 
cepted  sponsorship.  The  Committee  was  designated B94 Cutting Tools, and  the  activity on cut- 
ting  tools  was  removed from the  B5  Sectional  Committee.  The  designation  numbers of the  tech- 
nical committees  were  changed  to  conform  with  the  new  sectional  committee  organization. 
€85 Technical  Committee  27  was  changed  to  B94  Technical  Committee 1 1 .  

As required  by  ASA  procedure,  the  Committee  reviewed  the  proposal  and  approved  some 
changes in the  recommended  tolerance  on  work  blank  diameter  before  knurling,  as  shown  in 
Table 3. Other  changes,  of  an  editorial  nature,  were  made  to  bring  the  standard  into  confor- 
mance  with  the  B94  format. 

The  present  edition  of  this  Standard  was  approved as an  American  National  Standard on 
November  28,  1984. 
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ANSllASME 094.6-1984 
AN  AMERICAN  NATIONAL  STANDARD 

AN  AMERICAN  NATIONAL  STANDARD 

KNURLING 

1 SCOPE AND PURPOSE work - applies  to  the  finished  product 

This  Standard  covers  knurling  tools  with  standardized blank - applies  to  the  Part  Prior  to  knurl% 
diametral  pitches  and  includes  dimensional  relations 
with  stock in the  production of straight,  diagonal.  and 
diamond  knurling  on  cylindrical  surfaces  having  teeth of 
uniform  pitch  parallel  to  the  axis  of  the  cylinder or at  a 3 TYPES OF TOOLS 
helix  angle  not  exceeding 45 deg.  with  axis  of  work. 
Such  knurling is made  by  displacement of the  material 
on  the  surface  when  rotated  under  pressure  against a 
knurling  tool. 

These  tools  and  recommendations  are  equally  appli- 
cable t o  general  purpose  and  precision  knurling.  In  brief, 
the  advantage of this  method is the  provision  by  which 
good  tracking  (the  ability of teeth to mesh  as  the  tool 
penetrates  the  work  blank in  successive revolutions) is 
obtained  by  tools  designed  on  the  basis of diametral 
pitch  instead  of  tpi  (teeth  per  inch)  when  used  with  rec- 
ommended  work  blank  diameters  that  are  multiples  of 
'/64 or '/32 in,,  depending  upon  the  pitch  selected.  This 
should  improve  the  uniformity  and  appearance of knurl- 
ing,  eliminate  the  costly  trial  and  error  methods,  reduce 
the  failure of knurling  tools  and  production  of  defective 
work,  as well as decrease  the  number  of  tools  required. 

2 TERMINOLOGY 

diametral pitch - the  quotient  of  the  total  number of 
teeth in the  circumference  of  the  work  divided  by  the 
basic  blank  diameter.  In  the  case of the  tool, it would  be 
the  total  number  of  teeth  in  the  circumference  divided 
by  the  nominal  diameter.  In  this  Standard,  the  diametral 
pitch  and  number  of  teeth  are  always  measured  in  a 
transverse  plane  which is perpendicular to  the  axis  of ro- 
tation for diagonal  as  well  as  straight  knurlsand  knurling. 
knurl - a  tool  with  teeth  on  its  periphery  used  to  pro- 
duce  an  imprint  of  the  teeth  on  the  cylindrical  surface  of 
the  work 
knurling - designates  the  process  and  the  knurled por- 
tion  of  the  work 

3.1 Cylindrical Type 

(a) The  cylindrical  type  knurling  tool  comprises  a 
holder  and  one or more  knurls.  The  knurl  has  a  centrally 
located  mounting  hole  and is provided  with  straight or 
diagonal  teeth  on  its  periphery.  The  knurl is used t o  re- 
produce,  by  rolling  on  the  work  blank,  the  pattern  on 
the  periphery  of  the  knurl  as  the  work  blank  and  the 
knurl  rotate. 

(b )  The  basic  formulas  measured  in  a  transverse  plane 
are  shown  in Fig. 1.  

(c) Cylindrical  type  knurls  with  letter  symbols  and 
formulas  are  shown  in  Fig. 2. 

( d )  The  preferred  sizes  for  cylindrical  type  knurls  are 
given  in Table 1 .  Additional  sizes for bench  and  engine 
lathe  tool  holders  are  shown in Table 1 A. 

( e )  Illustrations  of  standard  pitch  knurls  and  knurling 
are  shown  in Fig. 3.  

3.2 Flat Type 

(a) The  flat  type  of  tool is a  knurling  die,  commonly 
used in  reciprocating  types of rolling  machines as illus- 
trated  in Figs. 4 through 7. Dies  may  be  made  with 
either  single or duplex  faces having either  straight or di- 
agonal  teeth. No preferred  sizes  are  established for flat 
dies. 

(b)  An  illustration of a  flat  knurling  die  having 
straight  teeth,  with  the  .letter  symbols  and  formulas. is 
shown  in Fig. 8. 

(c)  Specifications  for  flat  knurling  dies  are  given  in 
Table 2. 

( d )  .Drawing  indications  for  specifying  knurling  are 
shown  in Fig. 9.  
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ANSIIASME 894.6-1984 
AN  AMERICAN  NAl IONAL  STANDARD KNURLING 

‘\ p”” 
Do, = knurled  diameter 

= D, + 2a 

D, = work  blank  diameter 

= N,/P 

N, = numtm  of   teeth  on  work 

= P X  L), 

P = diametral  pitch 

= NW/L), 

a = addendum of  tooth  on  work 

= (Don, - D,)l2 

h = tooth  depth 

FIG. 1 BASIC  FORMULAS  MEASURED IN A 
TRANSVERSE  PLANE 

16W  12w 96P  64P 

FIG. 3 ILLUSTRATIONS  OF  STANDARD  PITCH 
KNURLS  AND  KNURLING 

I Straight  Diagonal 

45 deg. bevel to  depth  of  teeth  optional 

A = diameter of  hole 

Dnr = nominal  diameter  of  cylindrical  knurl 

= NtlP 

Dot = major  diameter of cylindrical  knurl 

= Dnr - [ (NrO)/nl 

F = face width 

Nr = number  of  teeth  on  cylindrical  knurl 

= P  X Dnr 

P = diametral  pitch 

= NtlDnt 

Pnr = circular  pitch  on  nominal diameter 

= n/P [Note (1)l 

Por = circular  pitch  on  major diameter 

= nDot/Nt [Note (1)) 

Q = tracking  correction  factor  applied t o  circular  pitch 
based on  nominal diameter 

= Pnt -Pot [Note (3)l 

R = radius root 

h = tooth  depth 

$ = helix angle of knurl (30 deg. preferred)  [Note (2)] 

NOTES: 

For diagonal  knurls Pnr and Pot, cover transverse circular 
pitch  which is measured in the plane  perpendicular t o  the 
axis of rotation. 
Helix angle on  cylindrical  knurl  may be right  hand  or  left 
hand.  Left-hand  helix angle shown on  knurl produces  right- 
hand  helix  on  work. 
For  description  and  specifications  for  tracking  correction 
factor, see Section 7. 

FIG. 2 TYPICAL  CYLINDRICAL  KNURLS 
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KNURLING 
ANSIIASME 094.6-1984 

A N   A M E R I C A N   N A T I O N A L   S T A N D A R D  

4f 

CR- 
45 deg.  bevel to   depth  

o f  teeth  optional 

J 

Reciprocating  knurling  die 

- -- 
Duplex face knurling  die 

-- 

l--=--== 7 - d 
Single  face knurl ing d ie  

FIG. 4 TYPICAL  FLAT  RECIPROCATING  KNURLlNG DIES - STRAIGHT  TEETH 

Stationary  knurling  die ll 

Duplex  face  knurling  die I 

Single  face knurling  die 

FIG. 5 TYPICAL  FLAT  STATIONARY  KNURLING  DIES  -STRAIGHT  TEETH 
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ANSl lASME B94.d-1984 
A N   A M E R I C A N   N A T I O N A L   S T A N D A R D  KNURLING 

I 
Helix  angle of knur l t rq  dle 

;I 
P J ,  may be right  hand or left   hand, $ Right-hand  helix  angle 

shown  on'die  produces 
le f t -hand  he l ix   on  work.  

1 45 deg. bevel to depth 
of  teeth  optional 

Reciprocating  knurling  die /I 

Duplex  face  knurling  die 1 

E=--- 
Single  face  knuriing d ie  

FIG. 6 TYPICAL  FLAT  RECIPROCATING  KNURLING  DIES - DIAGONAL  TEETH 

I 
I y I  

, m  
1 ;  <$ 

'\ I 

Helix  angle  of  knurling  die 
may be r ight hand or l e f t  hand. 

Left-hand  helix  angle 
shown  on  die  produces 
r ight -hand  he l ix   on  work.  .. '-- 45 deg. bevel to   depth  

of  teeth  optional A 
Stationary  knurl ing  die 

i 

FIG. 7 TYPICAL  FLAT  STATIONARY  KNURLING  DIES - DIAGONAL  TEETH 
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KNURLING 
ANSVASME 894.61984 

AN  AMERICAN  NATIONAL  STANDARD 

0, = work  blank  (pitch)  diameter 

= N,/P 

N,  = number of  teeth of work 

= P X  Dw 

P = diametral  pitch 

= NWIDw 

P/ = linear pitch  on  flat die 

= circular pitch on work  pitch diameter, P - 0 

0 = tracking  correction  factor  applied to  linear pitch on die 

[Note (111 

R = radius  at root 

h = tooth  depth 

NOTE: 
( 1 )  For  description  and  specifications  for  tracking  correction 

factor, see Section 7. 

FIG. 8 FLAT  KNURLING  DIE  -STRAIGHT 
TEETH 

c 96 DP - Straight  knurling 

c 96 DP - 30 deg. LH  knurling 

96 DP - Diamond  knurling 
30 deg. Raised 

tti- 
FIG. 9 DRAWING  INDICATIONS  FOR 

SPECIFYING  KNURLING 

TABLE 1 PREFERRED  SIZES  FOR 
CYLINDRICAL TYPE  KNURLS 

Width Number  of  Teeth  for  Standard Diameter 
Outside - Nt Hole, Face, Diameter, 

of of Diametral Pitches, 

Dn t 

100 80  60 40 114 114 518 
80 64 48 32 3/16 3/16 112 

’ 160P 128P 96P 64P A F 

314 
140 112 84  56 1 14 318 718 

120 96 72 48 114 318 

TABLE 1A ADDITIONAL SIZES  FOR  BENCH 
AND ENGINE LATHE TOOL  HOLDERS1 

Nominal D~~~~~~~ Width Number of Teeth for  Standard 

Outside 
. N t  Hole, Face, Diameter, 

of of Diametral Pitches, 

Dn t 160P 128P %P 64P A F 

518 5/16 

160 128 96  64 5/16 318 1 
120 96 12 48 114 5 /8  314 
100  80 60 40 7/32 

GENERAL NOTE: For  simplification of tools it i s  recom- 
mended that preference be given to use of 96P. 

NOTE: 
(1) 64P approximates  the  circular pi tch  of  21 tpi, and 96P ap- 

proximates  the  circular  pitch o f  31 tpi. 

TABLE 2 SPECIFICATIONS  FOR 
FLAT KNURLING DIES 

Diametral  Linear I Tooth  Depth, I Radius  at 
Pitch,  Pitch 

P I PI (1) 
Root, 

64 

0.0040 
0.0060 0.014 0.016 0.0325 96 
0.0050 
0.0070 0.021 0.024 0.0484 

128 0.0045 0.010 0.012 0.0244 
0.0030 

160 
0.0025 
0.0040 0.008 0.009 0.0195 

NOTE: 
( 1 )  The linear  pitches  shown are theoretical.  The  exact 

linear pitch  produced  by a flat knurling  die may vary 
slightly  from those shown  depending  upon  the  rolling 
condition and the material  being  rolled. 
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ANSIIASME 894.6-1984 
AN  AMERICAN  NATIONAL  STANDARD KNURLING 

3.3 Diagonal  and  Dialmond  Knurling 

An illustration of the  terms used in diagonal and  dia- 
mond knurling is shown in Fig. 10. 

W o r k  blank  axis 

4 DIMENSIONING 

To  maintain  uniform  drafting  practice, essential di- 
mensioning should include  width, 
fore  and  after  knurling, selected 
pitch,  and  style  of  knurling. 

outside  diameter be- 
tolerance,  diametral N, = number of teeth  produced  on  work  blank  (as  mea- 

D ,  = diameter of work  blank 

sured in the  transverse  plane) 
P = diametral  pitch  on  tool 

PJ, = diametral  pitch  produced  on work blank  (as  measured 

5 MARKING  ON  KNURLS  AND  DIES in the transverse  plane1 by setting tool axis  at  an  angle 
$ with  respect to  work  blank  axis 

Each knurl  and die! should  be  marked  as  follows: IJJ = angle  between  tool  axis  and  work  axis 
(a) when straight, t o  indicate its diametral  pitch; 
(h)  when diagonaJ, to indicate  its  diametral  pitch, FIG. IO DIAGONAL  AND  DIAMOND  KNURLING 

helix angle, and  hand of the angle. 

6 RECOMMENDED TOLERANCE  ON  KNURLED 
OUTSIDE  DIAMEITERS' 

Three classes of  tolerances  are show11 i n  Table 3. 
These classes and  recommended  applications are  as 
follows. 

(a) Class I Tolerances. This classification  may  be 
applied to straight,  diagonal,  and raised diamond  knurl- 
ing where the  knurled  outside  diameter of the  work 
need not be held to close d i m e n s i o n a l   t o l e r a n c e s .   S u c h  
applications include knurling for decorative effect, grip 
on thumbscrews,  anti  inserts for moldings  and castings. 

(b )  Class 11 Tolerances. This classification  may be 
applied to straight  knurling only  and is recommended 
for applications requiring closer dimensional  control of 
the knurled outside  diameter  than provided  by Class I 
tolerances. 

(c) Class III Tolerances. This classification may be ap- 
plied to straight knlurling only  and is recommended  for 
applications  requiring closest possible dimensional con- 
trol of  the  knurled  outside  diameter.  Such  applications 
include knurling for close fits. 

7 THE  TRACKING  CORRECTION FACTOR 0 

'/64 or l/32 in.,  depending on  the  pitch  selected. 
To accomplish this,  the  work surface  must be evenly 

marked  during the first  revolution of the  work, which 
requires  pitch circles to roll without relative slippage. 
Therefore, extent. of penetration of the  work by the 
knurl  during  the first  revolution  must be considered. Be- 
cause of  the  many variables involved in knurling  prac- 
tice,  such  as cam contours, hardness of the  material, 
elasticity of machine tools  and tool holders,  etc.,  the 
m e t h o d  of d e t e r m i n i n g   t h e   r e q u i r e d   c o r r e c t i o n  is neces- 
sarily empirical. 

Accordingly, the tracking correction  factor Q has 
been incorporated in knurl specifications,  shown in 
Table 4, on  the basis of experimental work and  experi- 
ence,  and  has provided  good  tracking for general knurl- 
ing conditions. 

8 DIAGONAL  AND  DIAMOND  KNURLING  WITH 
STRAIGHT  TOOTH  KNURLING TOOLS' 

Diagonal knurling on work blank may be accom- 
plished by setting the  axis  of  the knurling tool  at  an 

Use of the  preferred  pitches  for cylindrical  knurls. angle to  the  work  axis (see Fig. 10). 
shown  in Table 4, results in good tracking on all frac- 
tional work  blank  diameters which  are multiples of 

'Diamond  knurling  can  be  produced  by  the use of two  straight 
knurls  when  their  axes  are  swivelled  from  the  work  blank  axis  in 

'The  width  of  the  knurling  should  not  exceed  the  diameter of 
accordance  with  the  above  formulas. 

In using  straight  knurls  to  produce  diagonal  and  diamond 
the  blank,  and  knurling  wider  than  the  knurling  tool  cannot  be  knurling,  the  transverse diamet:al pitch  and  number  of  teeth  on 
produced  unless  the  knurl  starts a t   the   end of the  work.  the  work will not  be  the  same  as  that  of the  tool. 
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KNURLING 

For  example, if 30 deg.  diagonal  knurling were to be 
produced on 1 in. stock  with a 16OP straight knurl: 

N ,  = D,P cos 9 = 1.000 X 160 X 0.86603 = 138.56 

Good  tracking is theoretically possible by changing 
the helix angle as follows: 

J/ =cos-' (D%) = cos-1 ( X )  1 X 160 

= cos-' (0.8625) = 30'h deg. approx. 

Whenever it is more  practical to machine the  stock, 
good tracking can be obtained by  reducing the work 
blank diameter as follows: 

ANSI/ASME 094.61984 
AN  AMERICAN  NATIONAL  STANDARD 

D,=-------- N W  - 138 = 0.996 in. 
P cos J/ 160 X 0.866 

then 

PJI = P cos rl, 

and 

N ,  =D,P cos IC/ 

Theoretical work  blank diameters  on which  standard 
pitch knurls may be  expected to track  are shown in 
Table 5 for the  four  standard  diametral  pitch knurling 
tools and for helix angles of 25,30,35,40, and 45 deg. 
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ANSI/ASME 894.6-1984 
AN  AMERICAN  NATIONAL  STANDARD KNURLING 

TABLE 3 KNURLING DATA FOR FRACTIONAL BLANK  DIAMETERS  USING 
STANDARD DIAMETRAL PITCH  STRAIGHT KNURLING TOOLS r ~ 

160 Diametral  Pitch 96 64 128 

Approximate 
Depth  of  Tooth 

or Increase in 
Knurled 
Diameter 

0.009 0.01 2 0.01 6 0.024 

No. of 
Teeth  in 
Knurled 

Zircumference 

No. of 
Teeth  in 
Knurled 

:ircumferenc 

No. of 
Teeth  in 
Knurled 

3rcumferencf 

15 
20 
... 
25 

... 
30 

35 
. . .  

... 
40 
... 
45 

... 
50 
... 
55 

... 
60 
... 
65 

. . .  
70 

75 
... 

... 
80 

85 
... 

... 
90 

95 
... 

... 

No. of 
Teeth  in 
Knurled 

Circumference 

... 

... 
18 
20 

22 
24 
26 
28 

30 
32 
34 
36 

38 
40 
42 
44 

46 
48 
50 
52 

54 
56 
58 
60 

62 
64 
66 
68 

70 
72 
74 
76 

78 

Diameter of 
Blank 

Knurled 
Diameter 

Knurled 
Diameter 

Knurled 
Diameter 

Knurled 
Diameter 

. . .  

. . .  
0.153 
0.1 68 

0.1 84 
0.200 
0.21 5 
0.231 

0.246 
(3.262 
0.278 
0.293 

0.309 
0.324 
0.340 
0.356 

0.371 
0.387 
0.403 
0.418 

0.434 
0.450 
0.465 
0.481 

0.496 
0.5 12 
0.528 
0.543 

0.559 
0.574 
0.5 90 
0.606 

0.621 

0.094 
0.1  25 
0.1 41 
0.156 

0.172 
0.1 88 
0.203 
0.21 9 

0.234 
0.250 
0.266 
0.281 

0.297 
0.31 2 
0.328 
0.344 

0.359 
0.375 
0.391 
0.406 

0.422 
0.438 
0.453 
0.469 
0.484 
0.500 
0.51 6 
0.531 

0.547 
0.562 
0.578 
0.594 

0.609 

0.103 
0.1 34 

0.1 65 
... 

... 
0.1 97 

0.228 
... 

... 
0.259 

0.290 
. . .  

... 
0.321 

' 0.353 
. . .  

... 
0.384 

0.41 5 
... 

... 
0.447 

0.478 
... 

... 
0.509 

0.540 
... 

... 
0.571 

0.603 
... 

... 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  
24 
... 
27 

... 
30 
. . .  
33 

. . .  
36 
. . .  
39 

... 
42 
... 
45 

... 
48 
... 
51 

. . .  
54 
. . .  
57 

... 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

... 
0.399 
0.41 4 
0.430 

0.446 
0.462 
0.477 
0.493 

0.508 
0.524 
0.540 
0.555 

0.571 
0.5 8 6 
0.602 
0.61 8 

0.633 

. . .  

. . .  

... 

. . .  

. . .  

. . .  

. . .  

... 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

... 

. . .  
24 
25 
26 

27 
28 
29 
30 

31 
32 
33 
34 

35 
36 
37 
38 

39 

3/32 
118 
9/64 
5/32 

1 1/64 
311 6 
13/64 
7/32 

15/64 

17/64 
9/32 

19/64 
511 6 
21 164 
1  1/32 

23/64 

25/64 
13/32 

27/64 
711 6 
29/64 
15/32 

31 164 

33/64 
1 7/32 

35/64 
911 6 
37/64 
19/32 

39/64 

114 

318 

1 I 2  

. . .  

... 

... 

... 

... 

... 

. . .  

... 
0.266 
. . .  

0.297 

... 
0.328 
. . .  

0.360 

... 
0.391 
. . .  

0.422 

... 
0.454 
... 

0.485 

... 
0.51 6 
... 

0.547 

. . .  
0.578 
... 

0.610 

. . .  
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ANSI/ASME 094.6-1984 
AN  AMERICAN  NATl0NA.L  STANDARD KNURLING 

r 
Diametral  Pitch 

518 
41  164 
21/32 
43/64 

11/16 
45/64 
23/32 
47/64 

314 
49/64 
25/32 
5 1/64 

1311 6 
53/64 
27/32 
55/64 

718 
7/64 
29/32 
59/64 

1511 6 
61  164 
31/32 
63/64 

1 

0.625 
0.641 
0.656 
0.672 

0.688 
0.703 
0.719 
0.734 

0.750 
0.766 
0.781 
0.797 

0.81 2 
0.828 
0.844 
0.859 

0.875 
0.891 
0.906 
0.922 

0.938 
0.953 
0.969 
0.984 

1 .ooo 

Recommended 
Tolerance on 
Knurled 
Outside 
Diameters 

Recommended 
Tolerance on 
Work Blank Diamete! 
Before  Knurling (1)  

TABLE 3 KNURLING  DATA FOR FRACTIONAL BLANK DIAMETERS USING 
STANDARD DIAMETRAL PITCH STRAIGHT KNURLING TOOLS (CONT’D) 

160 

Knurled 
Diameter 

0.634 
. .. 
0.665 
. . .  
0.697 
. . .  
0.728 
. . .  
0.759 
. . .  
0.790 
. . .  
0.821 
. . .  
0.833 
. . .  
0.884 
. . .  
0.91 5 
... 
0.947 
... 
0.978 
. . .  
1.009 

Class 
I 

Class 
11 

Class 
I l l  

Classes 
. I  & II 

Class 
Ill 

T 
No. of 

Teeth in  
Knurled 

ircumference 

100 

105 
. . .  
.. . 
110 
. . .  
115 
. . .  
120 

125 
.. . 
. * .  
130 
. . .  
135 
.. . 
140 
. . .  
1 45 
... 
150 

155 
.. . 
... 
160 

+0.002 
-0.006 

+o.ooo 
-0.006 

+o.ooo 
-0.003 

i-0.0005 

+o.oooo 
-0.0005 

1 28 

Knurled 
Diameter 

0.637 
0.653 
0.668 
0.684 

0.700 
0.715 
0.731 
0.746 

0.762 
0.778 
0.793 
0.809 

0.824 
0.840 
0.856 
0.871 

0.887 
0.903 
0.91 8 
0.9 34 

0.950 
0.965 
0.981 
0.996 

1.012 

. . .  

... 

... 

... 

. . .  

. . .  

No. of 
Teeth in 
Knurled 

:ircumference 

80 
82 
84 
86 

88 
90 
92 
94 

96 
98 
100 
102 

104 
106 
108 
110 

112 
114 
116 
118 

120 
122 
124 
126 

128 

+0.003 
-0.008 

+o.ooo 
-0.008 

+o.ooo 
-0.004 

. . .  +0.0007 

.. . +o.oooo 

. . .  -0.0007 

Knurled 
Diameter 

0.641 
. . .  
0.672 
. .. 
0.704 

0.735 
. .. 
. . .  
0.766 

0.797 
... 

. . .  
0.828 
. .. 
0.860 
... 

0.891 
. .. 
0.922 
. . .  
0.954 

0.985 
. . .  

. . .  
1.01 6 

. . .  

. . .  

. . .  

... 

. .. 

. . .  

96 

No. of 
Teeth in  
Knurled 

:ircumference 

60 ... 
63 
... 
66 
... 
69 
. . .  
72 

75 
. . .  
. . .  
78 
. . .  
8: 
. . I  

84 
... 
87 
... 
90 
... 
93 
... 
96 

+0.004 
-0.01 0 

+o.ooo 
-0.009 

+o.ooo 
-0.005 

. . .  ~0.0010 

... +o.oooo 

. . .  -0.001 0 

Knurled 
Diameter 

0.649 
0.665 
0.680 
0.696 

0.71 2 
0.727 
0.743 
0.758 

0.774 
0.790 
0.805 
0.821 

0.836 
0.852 
0.868 
0.883 

0.899 
0.91 5 
0.930 
0.946 

0.962 
0.977 
0.993 
1.008 

1.024 

... 

... 

... 

... 

... 

... 

64 

No. of 
Teeth in 
Mur led  

Circumference 

40 
41 
42 
43 

44 
45 
46 
47 

48 
49 
50 
51 

52 
53 
54 
55 

56 
57 
58 
59 

60 
61 
62 
63 

64 

+0.005 
-0.01 2 
+o.ooo 
-0.01 0 

+Q.OQQ 
-0.006 

... k0.0015 

. . .  +o.oooo 

... -0.001 5 

GENERAL NOTES: 
(a) Use of 64P kn::l should be avoided as much as possible. For  simplification of tools it is  recommended  that preference be given to 

use of 96P. 
(b) For  unlisted diameters refer to Fig. 1. 

NOTE: 
(1 ) Recommended tolerance on Class I and II work blanks is  equal to 6% of the circular pitch on the nominal diameter. Recommended 

tolerance on Class Ill work  blanks is equal to 3% of the circular  pitch  on the nominal  diameter. 
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