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FOREWORD

In 1913 a Committee on the Standardization of Pipe Threads was organized for the purpose of re-
editing and expanding the Briggs Standard. The American Gas Association and The American Society of
Mechanical Engineers served as joint sponsors. After six years of work, this committee completed the
revised standard for taper pipe thread which was published in the ASME “‘Transactions” of 1919, and
was approved as an American Standard by the then American Engineering Standards Committee (later
changed to American Standards Association) in December, 1919. It was the first standard to receive this
designation under the ASA procedure, and was later republished in pamphlet form.

In the years which followed, the need for a further revision of this American Standard became evident
as well as the necessity of adding to it the recent developments in pipe threading practice. Accordingly, the
Sectional Committee on the Standardization of Pipe Threads, B2, was organized in 1927 under the joint
sponsorship of the A.G.A. and the ASME.

During the following 15 years, several meetings were held leading to approval by the members of the
Sectional Committee, of the April 1941 draft. The revision was approved by the sponsors and ASA and
published as an American Standard in October 1942,

Shortly after publication of the 1942 standard, the Committee undertook preparation of a complete
revision. The text and tables were re-arranged and expanded to include Dryseal pipe threads, and an exten-
sive appendix was added to provide additional data on the application of pipe threads and to record in
abbreviated form the several special methods which were established for gaging some of the various applica-
tions of pipe threads.

The resulting proposal was designated an American Standard on December 11, 1945, The section
covering Dryseal Pipe Threads in ASA B2.1-1945 was deleted and developed as a separate standard desig-
nated ASA B2.2-1960, Dryseal Pipe Threads. Another updating occurred with republication as USAS B2.2-
1968.

In 1973, Standards Committee B2 was absorbed by American National Standards Institute Standard
Committee Bl and reorganized as subcommittee 20. A complete rewrite of the B2.2-1968 document was
undertaken with the product thread data in separate documents from the gaging standards for Dryseal Pipe
threads. The system of renumbering, to include metric revisions, is as follows:

ANSI B1.20.3~-1976 Inch Dryseal Pipe Threads

ANSI B1.20.4-1976 Metric Dryseal Pipe Threads

ANSI B1.20.5-197  Gaging for Inch Dryseal Pipe Threads
ANSI B1.20.6-197  Gaging for Metric Dryseal Pipe Threads

Since the product thread documents are being published before completion of the new gaging stan-
dards, the -gaging data in the B2.2-1968 Standard should be used until superseded by publication of the
new B1.20.5 and B1.20.6 gaging standards.

ANSI B1.20.3 and B1.20.4 were approved by ANSI Committee B1 for publication as official ANSI
Standards and thereupon submitted to the Secretariat and the American National Standards Institute. They
were approved and formally designated as American National Standards on November 18, 1976.

iii



Intentionally left blank



AMERICAN NATIONAL STANDARDS COMMITTEE B1
Standardization and Unification of Screw Threads

(The following is the roster of the Committee at the time of approval of this standard)

Organized. .. ... ............... June, 1921
Reorganized. . .. ... .............. February, 1929

SPONSORS: Society of Automotive Engineers
The American Society of Mechanical Engineers

SCOPE: Nomenclature of screw threads; form of threads; diameter and pitches of screws for
various uses; classification of thread fits, tolerances and allowances for threaded parts;
and the gaging of threads. Screw threads for fire hose couplings are not included within
the scope. ‘

T. C. Baumgartner, Chairman
J. B. Levy, Vice-Chairman
S. W. Taylor, Secretary

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC.
Propulsion Technical Committee
D. H. Secord, Pratt & Whitney Aircraft, E. Hartford, Connecticut

National Aerospace Standards Committee
E. L. Wall, McDonell Aircraft Company, St. Louis, Missouri

AIRCRAFT LOCKNUT MANUFACTURERS ASSOCIATION
Charles Fineran, ESN A Division, American Amerace Corporation, Union, N.J.

AIR INDUSTRIES CORPORATION
Edward Clark, Air Industries Corporation, Garden Grove, California
Alex Butovich, Alternate, Air Industries Corporation, Garden Grove, California

AMERICAN MEASURING TOOL MANUFACTURERS ASSOCIATION
Dale Dodge, Pennoyer-Dodge Company, Glendale, California

AMERICAN SOCIETY OF MECHANICAL ENGINEERS, THE
Edward McHugh, Professor, Clarkson College of Technology, Potsdam, New York

ANTIFRICTION BEARING MANUFACTURERS ASSOCIATION
William J. Derner, Bearing Division, FMC Corporation, Indianapolis, Indiana

ASSOCIATION OF AMERICAN RAILROADS
Engineering Division
C. C. Herrick, New York Central System, New York, New York
BELOIT TOOL CORPORATION
Phillip V. Pastore, Beloit Tool Corparation, South Beloit, Illinois
J. 0. Heinze, Alternate, Beloit Tool Corporation, South Beloit, Illinois

BENDIX CORPORATION, THE
Dale Story, The Bendix Corporation, South Beloit, Illinois

CLARK EQUIPMENT COMPANY
D. N. Badgl/ey, Clark Equipment Company, Battle Creek, Michigan

v



COMPUTERS & BUSINESS EQUIPMENT MANUFACTURERS ASSOCIATION
H. G. Atwater (observer), International Business Machine Corporation, Endicott, New York

COMPRESSED GAS ASSOCIATION. INC.
M. E. Steczynski, Steczynski & Associates, Chicago, Iilinois
E. A. Oisen, Alternate, Compressed Gas Associate, Inc.,, New York, New York

DEFENSE INDUSTRIAL SUPPLY CENTER
Eli Schwartz, Defense [ndustrial Supply Center. Philadelphia, Pennsylvania
Francis S. Ciccarone, Alternate, Defense Industrial Supply Center, Philadelphia, Pennsylvania

FARM & INDUSTRIAL EQUIPMENT INSTITUTE
C. W. Stockwell (observer), International Harvester Co., Hinsdale, Illinois

FORD MOTOR COMPANY
S. E. Mallen, Ford Motor Company, Dearborn, Michigan
J. F. Nagy, Alternate, Ford Motor Company, Dearborn, Michigan

GEOMETRIC TOOL CORPORATION
E. S. Zook, Geometric Tool, New Haven, Connecticut

GREENFIELD TAP & DIE DIVISION OF TRW INC.
D. J. Emanuelli, Greenfield Tape & Die, A United-Greenfield Division of TRW Inc., Greenfield, Massachusetts

HANSON-WHITNEY COMPANY, THE
S. 1. Kanter, The Hanson-Whitney Company, Hartford, Connecticut

HI-SHEAR CORPORATION
M. M. Schuster, Hi-Shear Corporation, Torrance, California

INDUSTRIAL FASTENERS INSTITUTE

. C. Baumgartner, Chairman, Standard Pressed Steel Company, Jenkintown, Pennsylvania
B. Belford, Industrial Fasteners Institute, Cleveland, Ohio

M. Harris, Alternate, Bethlehem Steel Company, Lebanon, Pennsylvania

D. Wheeler, Armco Steel Corporation, Kansas City, Missouri

W. Groover, Bethlehem Steel Company, Lebanon, Pennsylvania

E. McCullough, Alternate, Standard Pressed Steel Company, Jenkintown, Pennsylvania
C. McMurray, Russell, Burdsall & Ward Bolt & Nut Company, Port Chester, New York

SA2O DD

JOHNSON GAGE COMPANY, THE
R. S. Chamerda, The Johnson Gage Co., Bloomfield, Connecticut
Stanley Johnson, Alternate, The Johnson Gage Co., Bloomfield, Connecticut

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE & FITTINGS INDUSTRY
J. R. Welshman, Grinnel Corp., Providence, Rhode Island

METAL CUTTING TOOL INSTITUTE
Tap and Die Division
C. G. Erickson, Pratt & Whitney Small Tool Division, Colt Industries, Inc., W. Hartford, Connecticut

NATIONAL AUTOMATIC SPRINKLER & FIRE CONTROL ASSOCIATION
" Frank Hitls, Colligan Fyr-Protexion, Indianapolis, Indiana
Ray Malek, Paul J. Gruneau Company, Milwaukee, Wisconsin

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
F. V. Kupchak, Westinghouse Electric Corporation, Pittsburgh, Pennsylvania
J. B. Levy, Vice-Chairman, General Electric Company, Schenectady, New York
R. L. Mancini, Alternate, National Electrical Manufacturers Association, New York, New York

NATIONAL MACHINE TOOL BUILDERS’ ASSOCIATION
Thomas Lenhart, The Cleveland Twist Drill Company, Cleveland, Ohio

REED ROLLED THREAD DIE COMPANY
Joseph F. Dickson, Reed Rolled Thread Die Company, Nolden, Massachusetts

SOCIETY OF AUTOMOTIVE ENGINEERS
C. H. Baker, Jr., Muncie, Indiana
J. E. Long, GM Corporation, GM Technical Center, Warren, Michigan
L. R. Strang, Caterpillar Tractor Company, E. Peoria, lllinois

vi



SOCIETY OF MANUFACTURING ENGINEERS
M. Davidson, Thredco Company, Troy, Michigan
J. 8. Urso, Sepulveda, California
Dale Story, The Bendix Corporation, South Beloit, Illinois

SOCKET SCREW PRODUCTS BUREAU
E. J. Heidmann, The Holo-Krome Screw Corporation, Hartford, Connecticut

TELEPHONE GROUP, THE
R. H. Van Horn, Bell Telephone Laboratories, Inc., Columbus, Ohio
F. P. Balacek, Alternate, Bell Telephone Laboratories, Inc., Columbus, Ohio
L. L. Parrish, Alternate, Western Electric Company, Inc., Chicago, lllinois

U.S. MACHINE, CAP, WOOD & TAPPING SCREW BUREAU
R. M. Byrne, U.S. Screw Service Bureaus, New York, New York
E. F. Tauscher, Alternate, Pheoll Manufacturing Company, Chicago, lllinois

U.S. DEPARTMENT OF THE ARMY
{rwin Rosen, USA Mobility Equipment Company, Fort Belvoir, Virginia
M. L. Fruechtenicht, Alternate, Redstone Arsenal, Alabama
John McAdams, Alternate, U.S. Army Materiel Command, Alexandria, Virginia

Watervliet Arsenal
J. J. Fiscella, Watervliet, New York

U.S. DEPARTMENT OF COMMERCE
National Bureau of Standards .
A. G. Strang, National Bureau of Standards, Optical Physics Division, Washington, D.C.

U.S. DEPARTMENT OF THE NAVY
Naval Ship Engineering Center (NSSC)
J. Kelly, Naval Ship Systems Command, Washington, D.C.

U.S. DEPARTMENT OF THE AIR FORCE
Edward Sosnowski, Aeronautical Systems Division, Wright-Patterson Air Force Base, Dayton, Ohio
F. Hannon, Alternate, Aeronautical Systems Division, Wright-Patterson Air Force Base, Dayton, Ohio
R. B. Norwood, Robbins Air Force Base, Georgia

VALLEY BOLT COMPANY
C. O. Franklin, Marion, lowa

VAN KEUREN COMPANY
R. W. Lamport, The Van Keuren Company, Watertown, Massachusetts

INDIVIDUAL MEMBERS
S. C. Adamek, (observer), Pheoll Manufacturing Company, Chicago, lllinois

. Appleton, Jefferson, Massachusetts
Bour, Santa Monica, California
Brown, Roanoke, Virginia
Cramer, Des Moines, Washington
Donahue, Xerox Corporation, Rochester, New York
. Drescher, Bulova Watch Company, Inc., Flushing, New York
Fulimer (observer), Silver Springs, Maryland
Hay, The Pipe Machinery Company, Wickliffe, Ohio
. Machell, Jr., Xerox Corporation, Rochester, New York
Masterson, Watervliet, New York
. Miller {observer), Santa Maria, California

. G. Muenchinger, Continental Screw Company, New Bedford, Massachusetts
Frank Tisch, Desert Hot Springs, California
R. P. Trowbridge, GM Technical Center, Warren, Michigan
J. E. Watson, Philadelphia, Pennsylvania

TOBEBPITMISIIO
OQXMIMITIITOTMOm-

vii



PERSONNEL OF SUBCOMMITTEE NO. 20 ON PIPE THREADS

. N. Badgley, Chairman, Clark Equipment Company, Battle Creek, Michigan
. €. Bour, Gardena, California

J. Browning, Southern Gage Company, Erin, Tennessee

A. Casner, Youngstown Steel Company, Youngstown, Ohio

. 0. Clinedinst, Consulting Engineer, Pittsburgh, Pennsylvania

. Davidson, Southfield, Michigan

. W. Ellison, General Motors Technical Center, Warren, Michigan

S. Feldheim, Secretary, The Weatherhead Company, Cleveland, Ohio

0. Heinze, Regal-Beloit Corporation, South Beloit, [llinois

S. Hinske, Parker-Hannifin Corporation, Tube Fitting Division, Cleveland, Ohio
F. Hubbard, Long Island Lighting Company, Hicksville, New York

/. Kanter, The Hanson-Whitney Company, Hartford, Connecticut

. A. Keaton, Vice Chairman, General Motors Technical Center, Warren, Michigan
. C. Matlock, Stockham Valves & Fittings, Birmingham, Alabama

. S. Piotrowski, Mack Trucks, Inc., Allentown, Pennsylvania

V. Pastore, Regal-Beloit Corporation, South Beloit, Illinois

. M. Roll, Deere & Company, Moline, [llinois

. Rose, Southern Gage Company, Erin, Tennessee

. J. Ross, Wheeling-Pittsburgh Steel Corporation, Benwood, West Virginia
J. Schim, Ford Motor Company, Dearborn, Michigan

Shields, Jackes-Evans Manufacturing Company, Jackson, Mississippi

. Turton, The Bendix Corporation, South Beloit, Illinois

A. G. Strang, National Bureau of Standards, Washington, D.C.

S“SODIITPISIVOSSIIIISNDSO

“~

viii



CONTENTS

Section 1 Product Threads . . .. ... . .. i e e e

1.1 Introduction. . . .. .. .. . e

1.2 Thread Types . . .. .. ..

1.3 Thread Designations and Notation . ... ....... ... ........ ... .......

1.3.1  NPTFThread Class . . .. .. .. .. .. e et

1.3.2  Designation of Plated Threads . . . . ... ... ... ... .. .. .. 0cei.u...

14 Applications. . . .. ... L e

1.4.1 Type. . o e e e e

La.1.1 NPTF . e

1.4.1.2 PTF-SAESHORT . .. .. . ... e

14,13 NPSE . . e

14,14 NPSL. ... e

1.4.2  CLASS . . . e e e

1.42.1 NPTF CLASS 1. . .. . e e e

1.42.2 NPTF CLASS 2. .. e

1.5 Assembly Limitations. . . .. ... ... ... . e

1.6 Thread Formand Tolerance .. .. .. ... ... ... ... .. .. ... . ... .. .. .. ...

1.7 Basic Dimensions. . . . .. ... L e

1.7.1 NPTF Threads . . . . . .. .. . e e

1.7.2 PTF-SAE SHORT, External Threads. . . . ... .... ... .. ... . . e, ..

1.7.3 PTF-SAE SHORT, Internal Threads . . . .. .. ... ... ... ... ... .. .0......

1.7.4  NPSF Threads. . . . .. ...

1.7.5 NPSI Threads . . . . .. .. . e

Appendix A Letter Symbolsand Formulas . .. .. ... ... ... .. ... .. ... ... ... ...

Al Symbols Designating the Dimensions of Pipe Threads. . . . . . ...............

A.2  Formulas for Diameter and Lengthof Thread . . . .. .. .. .. ... ..... ... . ...

Appendix B Suggested Tap Drill Sizes for Internal Dryseal Pipe Threads . . . . .. ...........
Appendix C Special Short, Special Extra Short, Fine, and Special Diameter-Pitch

Combination Dryseal Pipe Threads . .. ........ ...................

C.1 Dryseal Special Short Taper Pipe Thread, PTF-SPLSHORT . ... ............

C.2  Dryseal Special Extra Short Taper Pipe Thread, PTF-SPL EXTRA SHORT . . .. ..

C3 Limitations of Assembly. . . . . ... ... . ...

C.4  Dryseal Fine Taper Thread Series, F-PTF. . .. .. ... ... ... .. .. ... .. ...

C.5  Dryseal Special Diameter-Pitch Combination Series, SPL-PTF . .. ... .........

C.6 Formulas for Diameter and Length of Thread . . . . ... .. ... ... .. ... .....

c7 Designations. . . .. . . .. L e

Table 1 Recommended Limitations of Assembly Among the Various Types of Dryseal Threads . . .

2 Reference Dimensions for Assembled Engagement of Dryseal Pipe Threads . . . ... ... ..

3 Basic Dimensions for NPTF Threads . . . ... ...... ... ... . ... .. .. ... . ... ....

4 Basic Dimensions for PTF-SAE SHORT, External Threads . . . . ... ... ............

ix



Table S Basic Dimensions for PTF-SAE SHORT, Internal Threads. . . ... ... ..............
6 Dimensional Data for NPSF Threads. . .. .. . ... . .. . . . . . .
7 Dimensional Data for NPSI Threads . . .. .. .. .. .. .. . . . i

Al Pipe Thread Symbols . . . . ... . . . e
B1 Suggested Tap Drill Sizes for Internal Dryseal Pipe Threads. . . . ... ...............
C1 Basic Dimensions of Dryseal Fine Taper Pipe Thread, F-PTF. . ... ... .. ... ... .. .
C2 Basic Dimensions of Dryseal Special Taper Pipe Thread, SPL-PTF (For Thin Wall

Nominal Size OD Tubing) . . ... ... .. . .

Figure 1 Extreme Mating Conditions for Dryseal Pipe Threads. . .. .. ...................
2 Thread Form and Limits on Root and Crest Tuncation of Product Threads . ... ... ...

Al Application of Pipe Thread Symbols. . . ... ... ... ... . . .. .. . .

C1 Comparison of Special Dryseal Threads with Standard Length Dryseal Threads. . . . .. ..



ANSI B1.20.3-1976

AMERICAN NATIONAL STANDARD

INCH DRYSEAL PIPE THREADS

SECTION |
PRODUCT THREADS

1.1 Introduction

Dryseal pipe threads are based on the USA (Amer-
ican) pipe thread, however, they differ from the USA
(American) pipe thread in that they are designed to
seal pressuretight joints without the necessity of using
sealing compounds. To accomplish this some modifi-
cation of thread form and greater accuracy in manu-
facture is required. The roots of both the external
and internal threads are truncated slightly more than
the crests, i.e. roots have wider flats than crests, so
that metal-to-metal contact occurs at the crests and
roots coincident with or prior to flank contact, see
Figure 1. Thus as the threads are assembled -by
wrenching, the roots of the threads crush the sharper
crests of the mating threads. This sealing action at
both the major and minor diameters tends to prevent
spiral leakage and makes the joints pressuretight with-
out the necessity of using sealing compounds, provided
that the mating threads are in accordance with stan-
dard specifications and tolerances and are not dam-
aged by galling in assembly. The control of crest and
root truncation is simplified by the use of properly
designed threading tools. Also, it is desirable that both
external and internal threads have full thread height

for the L, length. However, where not functionally

objectionable, the use of a compatible lubricant or
sealant may be used to minimize the possibility of
galling. This is desirable in assembling Dryseal pipe
threads in refrigeration and other systems to effect a
pressuretight seal.!

1.1.1 In order to obtain a pressure tight seal using
Dryseal pipe threads without a sealer, it is necessary
to hold crest and root truncation of both internal and
external threads within the limits specified. Unless
this is done by use of threading tools with the crest
and root truncation controlled so as to assure repro-

' The refrigeration industry has generally accepted the use of
a sealant to obtain an absolute pressuretight joint, when
assembling taper pipe threads.

duction on the product threads, it is necessary to use
a system of measuring or a system of gaging and mea-
suring to determine conformance.

1.1.2 Even without truncation gages, the standard
practice of using two separate thread gages for Dryseal
pipe threads, each with a difference in truncation,
length of engagement and point of engagement, pro-
vides a more detailed check of angle, lead and taper
deviations than is required for non-dryseal taper pipe
threads.

1.1.3 One method of checking crest truncation is by
using 6 step plain gages. It should be recognized that
this method may give misleading results in that the
crest truncation of the product threads is always less
(flat narrower) than that indicated by the position of
the gages, the degree of inconsistency depending on
the angle, lead and taper deviations present in the
product thread.

1.1.4 Another method employs both crest and root
truncation check gages. The root check gage is made
with a thread form having an included angle of 50
degrees and with a smaller gage crest flat than the
root flat to be checked. The major diameter of this
gage is controlled in relation to 6 gaging steps in a
similar manner to the plain 6 step crest check gage.
Like the crest check gage, the results may be some-
what misleading except that in the case of the root
check gage, the root truncation of the product thread
is always more (flat wider) than is indicated by the
position of the gages.

1.1.5 Unless lead, angle and taper of product threads
are very well controlled, use of 6 step crest and root
check gages will result in product threads with nar-
rower crest flats and wider root flats than envisioned
by the dryseal tolerances. Use of such a gaging system
could result in rejection of threads which would ac-
tually conform to the dryseal tolerances specified.
The only completely reliable referee method for deter-
mining whether crest and root truncation has been
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