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FOREWORD 
For many years  there  was  a  growing  desire for a  national  standard for engineering  drawings, and as far backas 

December 1914 the ASME approved and  published the report of its Committee on Standards for Cross-Sections. 
The  subject  of  standard  practice was laid before the ASME Standardization Committee in  April 1925 and in  May the 

ASME Council  voted to approve the recommendation of the Committee that the American Standards Association be re- 
quested to authorize the organization of a  nationally  representative  committee under i t s  procedure to  develop  standards 
for drawings and drafting room practice. This recommendation was considered  favorably and a  preliminary  conference 
was  called  by  the ASA for October 14, 1925, and a  general  conference for December 4, 1925. 

A t  the meeting of the ASA Standards Council, December 1925, the project was finally approved, i t s  scope  was  out- 
lined, and the Society for the Promotion of Engineering  Education and the American  Society of Mechanical  Engineers 
were designated as joint sponsors. The  organization  meeting of the sectional committee was  held September 24, 1926, 
at  which Dean Franklin deR. Furman was elected chairman. Subsequently s ix  subcommittees were appointed. These s u b  
committees  undertook  the  formulation of tentative  drafts  of the several  sections  of  the  final  report  which were distributed 
for criticism and comment. 

I n  the spring of 1931 an Editing Committee, Dr. Thomas E. French, Chairman, combined and harmonized the f inal  
reports of the several subcommittees. The proposed standard was approved by the sectional  committee and was  sub- 
sequently approved by the sponsor societies and transmitted to the  American Standards Association for approval  and 
designation as an  American Standard, a  status  which  was  granted  in May, 1935. 

The  sectional committee authorized the revision of the American Standard in December, 1940, and the Subcommittee 
on  Revision  was  appointed  in September, 1941. A draft  dated  August, 1944 received the approval of the  sectional com- 
mittee.  The  proposal was subsequently  submitted to the sponsors and to the American Standards Association for their 
approval. This approval with  designation as an  American Standard was  received on April 12,  1946. 

In 1948, the scope of the project  was  enlarged, and a revision was begun in view of the increased  drafting  stand- 
ardization  work  in Great Britain and Canada. An  Executive Committee was formed in 1949 to supervise  the work. It was 
decided  to  publish  the  eventual  revision  in  separate  sections. Upon completion and sectional  committee  approval of the 
last of the f irst  six sections, they were sent  to  sponsors and to ASA for  approval.  Succeeding  sections, as approved by 
the  sectional committee were subsequently  submitted  to  sponsors and ASA. 

A  section, Gears, Splines and Serrations, Y14.7, was  approved and published as an  American Standard on Apr i l  8, 
1958. 

Recognizing the need for a  universal gear drafting  standard,  a COR Committee was organized, in  December 1961, for 
the purpose of coordinating the views of the SAE, Y14, the Military and the AGMA  on a  drafting  standard for gears 
which  could  provide  a fundamental document for wide  national use of a l l  interested  parties. 

During  this time the American Standards Association became the United  States of America Standards Institute and, as 
of October 6, 1969, the American  National Standards Institute,  Inc. I n  addition, the Society of Automotive  Engineers be- 
came a cosponsor, along  with the ASEE and the ASME of a l l  Y14 Drafting  Practices, 

It was recommended  by the SAE Drawing Standards Committee and concurred in by the members  of the COR  Com- 
mittee  that  this  section be divided  into  two  parts  with  Part 1 covering  spur,  helical,  double-helical, and rack gears. 
Part 2 would cover matched sets, worms and wormgears and conical  type gears. Also,  in  coordination  with the AGMA 
Nomenclature Committee, Part 2 w i l l  contain,  as  an  appendix, some fundamental gear nomenclature and abbreviations. 

After  eight  meetings, the COR Committee was incorporated  into Subcommittee 7 of Standards Committee Y14. Many 
drafts were circulated among the members  of  AGMA, AOA, SAE, Y14 and the Military for suggestions and criticisms. 
This  section  covering  Part 1 received  the  approval of the Y14 Standards Committee and was subsequently  approved by 
the sponsor  societies and submitted to the American  National Standards Institute. It was designated an  American 
National Standard on November 1. 1971. 

iii 



AMERICAN  NATIONAL STANDARDS COMMITTEE Y14 
STANDARDS FOR DRAWING AND DRAFTING  PRACTICE 

OFFICERS 

F. L. Spolding, Chairman 
R .  F. Franciose,  Vice  Choirman 
L. V .  Porter, Secretary 

COMMITTEE  PERSONNEL 

AMERICAN  INSTITUTE  FOR  DESIGN & DRAFTING 
f .  E. Colightly, Westinghouse  Electric  Corporation,  Youngwood,  Pennsylvania 

AMERICAN  SOCIETY  FOR  ENGINEERING  EDUCATION,  THE 
R. W. Bokenkomp, univers i ty   o f   I l l ino is ,   Urbana,   I l l ino is  
K. E. Botkin, Purdue  University,  Lafayette,  Indiana 
c. H. Kearns, Ohio  State  University,  Columbus,  Ohio 
W. J.  Luzodder, Purdue  University,  Lafayette,  Indiana 
H. C. Spencer, Waco, Texas 
C. H. Springer, N. Fort  Myers,  Florida 

*C. L. Svensen, Aust in,   Texas 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS . 
F. J.  Kircher, Seelye,  Stevenson,  Value & Knecht,  New  York,  New  York 

AMERICAN  SOCIETY OF HEATING,   REFRIGERATING & AIR  CONDITIONING  ENGINEERS 
Fritz Honerkamp, Anemostat  Corp. of America,  Scranton,  Pennsylvania 
H. J .  Donovan,  Alternate, Carrier  Corporation,  Syracuse,  New  York 
H. P. Tinning,  Alternate, American  Society  of  Heating,  Refrigerating & Air  Condit ioning  Engineers, 

New  York,  New  York 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS,  THE 
*N. L. Bean, Dearborn,  Michigan 

A. R. Machell,  J r . ,  Xerox  Corporation,  Rochester,  New  York 
f .  L. Spolding, Univers i ty   o f   I l l ino is ,   Urbana,   I l l ino is  

ASSOCIATION  OF  AMERICAN  RAILROADS 
M .  F. McCorclc, St. Louis-San  Francisco  Railway,  Springfield,  Missouri 

BENDIX  CORPORATION,  THE  (KANSAS  CITY  DIVISION) 
D. I?. Lambeth, The  Bendix  Corporation,  Kansas  City,  Missouri 

BRITISH  STANDARDS  INSTITUTE 
L. A. Hydes,  Liaison, Engl ish   E lec t r i c  Company Limited,  Stafford,  England 

BUSINESS  EQUIPMENT  MANUFACTURERS  ASSOCIATION 
W. T. Barton, International  Business  Machines  Corporation,  Endicott,  New  York 

CANADIAN  STANDARDS ASSOC!ATION 
Rowland Hil l ,  Liaison, Northern  Electr ic  Company  Limited,  Ottowa,  Ontario,  Canada 

ILLUMINATING  ENGINEERING  SOCIETY 
L. E. Borbrow, National  Bureau of Standards,  Washington, D.C. 
J. E. Kaufmon,  Alternate, I l luminating  Engineering  Society,  New  York,  New  York 

I N S T I T U T E   O F   E L E C T R I C A L  & ELECTRONICS  ENGINEERS,  THE 
C. I?. Muller, ITT  Federal   Laborator ies,   Cl i f ton,   New  Jersey 
C. H. Pearsoll,  Consolidated  Edison  Company of New  York  Incorporated,  New  York,  New  York 
C. A. Fricke,  Alternate, Philco  Corporation,  Fort  Washington,  Pennsylvania 

*Deceased V 



MANUFACTURING CHEMISTS  ASSOCIATION,  INCORPORATED 
J. E. ROSS, E.I. duPont de Nemours 8 Company, Incorporated,  Wilmington,  Delaware 

R. V. Warrick, Manufacturers  Standardization  Society  of  the  Valve & Fittings  Industry,  Arlington,  Virginia 
MANUFACTURERS  STANDARDIZATION  SOCIETY  OF  THE  VALVE & FITTINGS  INDUSTRY 

NATIONAL  ELECTRICAL  MANUFACTURERS  ASSOCIATION 
R. F. Franciose, General  Electric Company,  Schenectady,  New Yotk 
W. A. Samsonoff, Alternate, National  Electrical  Manufacturers  Association, New  York, New York 

NATIONAL FLUID POWER ASSOCIATION 
J. L. Fisher,  Jr. ,  Bellows-Valvair,  Akron,  Ohio 

NATIONAL  MACHINE  TOOL  BUILDERS'  ASSOCIATION 
L. G. Glcsmann, Gleason Works, Rochester, New York 

RCA  CORPORATION 
S. H. Watson, RCA  Corporation, Camden, New  Jersey 

L. w. Falkner, Detroit  Arsenal, Warren, Michigan 
G. H. Garcina, General  Motors  Corporation,  Indianapolis,  Indiana 
H. E. Guetrlaff, John  Deere  Waterloo Tractor Works, Waterloo,  Iowa 
R. P. Trowbridge, General  Motors  Corporation, Warren, Michigan 
J. E. Long, Alternate, General  Motors  Corporation, Warren, Michigan 
L. V. Porter,  Alternate, General  Electric Company, Lynn,  Massachusetts 

Joe Penn, Indianapolis,  Indiana 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS.  INCORPORATED 

SOCIETY  OF  MANUFACTURING  ENGINEERS 

SOCIETY OF NAVAL  ARCHITECTS & MARINE  ENGINEERS 
G, R. Daniels, Quincy,  Massachusetts 

W. Zbinden, Eltra  Corporation,  Toledo,  Ohio 
8. J. Round, A/temate, Combustion  Engineering,  Incorporated,  Windsor,  Connecticut 

G. A. Eisncr, Western Electric Company,  Incorporated, New York, New York 
C. H. Hellor, Bel l  Telephone  Laboratories,  Incorporated,  Holmdel, New Jersey 
G. Sawyer. Alternate, Be l l  Telephone  Laboratories,  Incorporated,  Holmdel.  New  Jersey 

Frank SCOW, Bel lev i l le  Junior  College,  Belleville,  Ill inois 

C. A. Narian, Frankford  Arsenal,  Philadelphia,  Pennsylvania 

0. M. Mills, Patent  Office  Drafting  Branch,  Washington, 0.C. 

Code 6033, U.S. Navy  Department,  Washington, D.C. 
J. E. Walter, Naval  Air Systems Command, Washington, D X -  

TECHNICAL DRAWING  ASSOCIATES 

TELEPHQNE GROUP, THE 

TRADE  AND  HIGH  SCHOOL  GROUP 

U.S. DEPARTMENT  OF  THE ARMY 

U.S. DEPARTMENT  OF COMMERCE 

U.S. DEPARTMENT  OF  THE  NAVY 

vi 



PERSONNEL  OF  SUBCOMMITTEE 7, GEARS AND  SPLINES 

J. E. Long, Chairmon, General  Motors  Corporation, Warren, Michigan 
W. M.  Ahern, International  Harvester Company, Melrose  Park, I l l ino is  
C. A. Alexander, Tool  Steel Gear & Pinion Company, Cincinnati,  Ohio 

R. J. Belonsky, I l l inois  Tool  Works, Chicago,  I l l inois 
K. E. Botkin, Purdue University,  Lafayette,  Indiana 
P. M .  Dean, Mechanical  Technology,  Incorporated,  Latham,  New  York 
L. N. DeVos, Ford Motor Company, Livonia,  Michigan 
L. W. Falkner, Detroit  Arsenal, Warren, Michigan 
R. G. Hotchkiss, Gleason Works, Rochester,  New Yor k 
Robert Koehler, Milwaukee Gear Company, Milwaukee,  Wisconsin 
W. G. Loveless, Michigan  Tool Company,  Traverse  City,  Michigan 

t R. F. Beck, Detroit,  Michigan 

*G. L. McCain, Birmingham,  Michigan 
*W. 8. Mccardell, Michigan Tool Company, Detroit,  Michigan 
C. A. Nozian, Frankford  Arsenal,  Philadelphia,  Pennsylvania 
L. V. Porter, General Electric Company,  Lynn,  Massachusetts 
Thomos Raye, Reska  Spline  Products Company, Warren, Michigan 
C. K. Reece, John  Deere  Waterloo Tractor.Works, Waterloo, Iowa 
G. L. Scott, American Gear Manufacturers  Association,  Washington, D.C. 
D. L. Thurmon, Caterpillar  Tractor Company, East Peoria,. I l l ino is  
G. E. Tozer, General  Motors  Corporation, Pontiac,  Michigan 
W. L. Tuschak,' General  Motors  Corporation, Ypsilanti,  Michigan 

J. T. Wilson, Ford  Motor  Company, Warren, Mlchigan 
t C. A. Underwood, West Roxbury,  Massachusetts 

CONSULTANTS 

Wells Colemon, Gleason Works, Rochester,  New  York 
0. W. Dudley, International  Harvester Company, San Diego,  California 

D. M. Mclntosh, J r . ,  Perkins  Machine & Gear Company, West Springfield,  Massachusetts 
W. D. Nelson, I l l inois  Tool  Works, Chicago,  I l l inois 
c. H. Porker, North  Springfield,  Vermont 

R. F. Zogboum, Jr., Pratt & Whitney Aircraft Company, East Hartford,  Connecticut 

t 8 a i n  Griffith, Birmingham,  Michigan 

'M. E. Somuelson, Barber-Colman ComDany, Rockford,  I l l inois 

'Deceased 
t Retired 

vii 



7- 1 
7-2 

7-3 
7-4 

7-5 

7-6 

CONTENTS 
Page 

Scope ... ............................................................................................................................................................................. 
Purpose ......................................................................................... ...................................................................................... 
7-2.1 Examples ........................................................................................................................................................... 
7-2.2 Dimensi oning and  Notes ................................................................................................................................. 
7-2.3 Abbreviations ......................... , .......................................................................................................................... 
General Drawing Practices ..................................................... ....................................................................................... 
Gear Drawing Practices .................................................................................................................................................. 
7-4.1 Arrangement ....................................................................................................................................................... 
7-4.2 Manufacturing Method ........................................................................................................................................ 
7-4.3 Spur  and Helical Gear Teeth ............................................................................................................................ 
7-4.4 . Gear Tooth Thickness ..................................................................................................................... .............. 
7-4.5 Pressure Angle ................................................................................................................................................. 
Spur, Helical, Double-Helical, and  Rack  Formats ........................................................................................................ 
7-5.1 Format A ._ ......................................................................................................................................................... 
7-5.2 Format B ............................................................................................................................................................ 
7-5.3 Format  C .............................................. ........................................................................................................... 
7-5.4 Format  D ............................................................................................................................................................ 
7-5.5 Double-Helical Gears ._ ............................ ....................................................................................................... 
7-5.6 Rack Teeth .......................................................................................................................................................... 
7-5.7 Involute  Profile Specifications ........................................................................................................................ 
7-5.8 Lead  Specification ....... ......................... ......................................................................................................... 
7-5.9 Root Fillets ....................................................................................................................................................... 
7-5.10 Special Quality Requirements .......................................................................................................................... 
Gear Nomenclature ............................................................................................................................................................ 
76.1 
7-6.2 
7-6.3 
7-6.4. 
7-6.5 
7-6.6 
7-6.7 
76.8 
7-6.9 
76.10 
7-6.1 1 
7-6.12 
7-6.13 
7-6.14 
76.15 
7-6.16 
7-6.17 
7-6.18 
7-6.19 
7-6.20 
7-6.21 
7-6.22 
7-6.23 
7-6.24 

Illustrations ............................................................................................................................................... ...... 
Pitch  Circle ........................................................................................................................................................ 
Pitch Diameter ...................................... .. ....................................................................................................... 
Diametral Pitch .................................................................................................................................................. 
Normal Diametral Pitch ................................................................................................................................. 
Pitch Tolerance; ................................................................................................................................................ 
Index Tolerance ..................................................................................................................................... ............ 
Center Distance ................................................................................................................................................. 
Form  Diameter .................................................................................................................................................... 
Radial Runout  of  a Gear ................................................................................................................................... 
Lead .................................................................................................................................................................... 
Transverse Diametral Pitch .............................................................................................................................. 
Functional Tooth Thickness ........................................................................................................................... 
Composite Action ............................................................................................................................................... 
Total Composite Action Tolerance .................................................................................................................. 
Tooth-To-Tooth Composite’ Action Tolerance ................................................................................................ 
Controlled Profile ..................................................................................................................................... ........ 
Active  Face Width .............................................................................................................................................. 
Pressure Angle .................................................................................................................................................... 
Base  Diameter ................................................................................................................................................... 
Norm ..................... ............................................................................................................................................... 
Normal Plane .................................................................................................................................................... 
Transverse .......................................................................................................................................................... 
Transverse Plane . .............................................................................................................................. .............. 

viii 

1 
1 
1 
1 
1 
1 
3 
3 
3 
3 
0 
8 
0 
9 
9 
9 
9 
9 
9 
9 

12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

. 



ANSI Y14.7.1 - 1971 

AMERICAN NATIONAL STANDARD 

DRAFTING  PRACTICES 

GEAR DRAWING STANDARDS - PART 1 
FOR SPUR, HELICAL,  DOUBLE  HELICAL,  AND  RACK 

7-1 Scope 

This  standard  sets  forth  methods  to be fol- 
lowed for specifying  drawing  data for gears 
operating on axes  which  are  parallel. 

7-2 Purpose 

It i s   t h e  purpose of this  standard to provide 
formats,  nomenclature,  and  definitions for the  
following  types of gears:  Spur,  Helical,  Double- 
Helical,  and Spur and  Helical  ‘Racks.  The  mini- 
mum data  for  the  various  gear  types  are  defined. 
Where additional  data  are  required,  methods for 
specifying  these  data  are  shown.  Slight  devia- 
tions for critical  applications  are  recognized, 
provided  general  formats  are  maintained. 

7-2.1  Examples. Various  types of gears  are 
illustrated by sample  drawings  which  show  the 
methods of delineating  specifications. 

7-2.2  Dimensioning  and  Notes. Illustrations 
show  only  those  dimensions  which  control  the 
gear  teeth  and  their  relation  to  the  specified 
mounting. All other  dimensions  and  specifications 
shall  conform to  recommended  drafting  practice. 
Dimensional  values  are  indicated by X’s to  show 
the  number of decimal  places recommended  in 
each  instance. 

Where required  to  assure  ca!culations,  such as  
for  pin  measurement or master gears,   accurate to 
the  fourth  place  to  the  right of the decimal point, 
it is necessary  to  specify  the base diameter, 
pitch  diameter,  helix  angle,  and  non-whole 
number diametral  pitch to eight or seven  signi- 
f icant  places as shown  in  Figures  4  through 9. 

7-2.2.1 Al l  angular  dimensions  shall  be 
expressed  in  degrees  and  decimal  portions 
thereof. (Where desired,   the  angle may be  given 
in  degrees,  minutes  and  seconds.) 

7-2.3 Abbreviations. Notes and  data may in- 
clude  those  abbreviations  listed  in ANSI 232.13 - 
1950,  Abbreviations for Use on  Drawings; AGMA 
112.04,  Gear  Nomenclature - Terms,  Definitions, 
Symbols,  and  Abbreviations; or latest  revisions. 
For use  on  military  drawings  and  in  technical 
type  publications, MIL-STD-12, Abbreviations, 
should  be  used. 

7-3 General  Drawing  Practices. 

General  drawing  practices are covered  in 
ANSI Y 14.1  through ANSI Y 14.5 of these  American 
National  Standard  Drafting  Practices.  For  the 
particular  practices, refer  to  the  applicable 
subsection. 
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