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FOREWORD 

When created prior to 1895, Acme screw threads were intended to replace square threads 
and a variety of threads of other forms used chiefly for the purpose of traversing motion 
on machines, tools, etc. Acme screw threads are now extensively used for a variety of 
purposes. Long-length Acme threads are used for controlled movements on machine tools, 
testing machines, jacks, aircraft flaps, and conveyors. Short-length threads are used on valve 
stems, hose connectors, bonnets on pressure cylinders, steering mechanisms, and camera 
lens movement. 

The Standards Committee on the Standardization and Unification of Screw Threads, B 1, 

was organized in June 1921, with the Society of Automotive Engineers and the American 
Society of Mechanical Engineers as joint sponsors under the procedure of the American 
Standards Association (ASA), now the American National Standards Institute (ANSI). This 
Committee was reorganized in May 1929, and its work was divided among five Subcommittees 
as follows' No. I on Scope and Arrangement of American Standard; No. 2 on Terminology 
and Form of Thread, Except Gages; No. 3 on Special Threads and Twelve Pitch Series, 
Except Gages; No. 4 on Acme Threads, Except Gages; and No. 5 on Screw Thread Gages. 

National standardization of Acme screw threads in the United States was begun in 1932 
when Subcommittee No. 4 on Acme Threads of Standards Committee B I held its first 

meeting in New York. A report was presented on the types of Acme threads and the range 
of sizes and pitches in use in this country. It was prepared by C. W. Bettcher with the 
assistance of F. L. Woodcock. This report developed into a draft standard and was finally 
approved as an American Standard with the designation ASA B1.3-1941. It contained a 
section of introductory notes, and tables covering general purpose screws and general purpose 
nuts, basic dimensions of general purpose Acme threads with special and standard pitches, 
basic dimensions of 29 deg stub thread, measurements over three wires for Acme threads, 
basic dimensions of 60 deg stub thread, and basic proportions for modified square thread. 

In December 1942, to meet the war emergency, the National Aircraft Standards Committee 
of the Aeronautical Chamber of Commerce requested the ASA to consider the setting up 
of an American War Standard for special Acme screw threads for use in aircraft construction. 
Recognizing the vital importance of aircraft production to the war effort, the ASA initiated 
this project at once and organized a Special Committee to develop the Standard. Drafts of 
this proposed American War Standard were submitted, first on behalf of the National Aircraft 
Standards Committee and later by D. R. Miller of the National Bureau of Standards. The 
latter draft, which was submitted also to the Interdepartmental Screw Thread Committee 
established by the U.S. Departments of War, Navy, and Commerce, served as the basis for 
the development of the American War Standard. The final draft, dated November 20, 1944, 
was unanimously approved by the members of the ASA War Committee on Acme Threads 
and the General ASA War Committee on Screw Threads. This draft received final ASA 

approval on January 9, 1945, and was designated American War Standard B 1.5-1945. 
In April 1946, the Subcommittees of the Standards Committee were reorganized to take 

over the job of the ASA War Committees. Subcommittee No. 2 on Acme and Stub Acme 
Threads revised the War Standard on Acme Screw Threads and, on March 31, 1948, 

distributed the January 1948 draft to industry for criticism and comment. 

iii 
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The final draft of the proposed revision to the 1945 Edition of this Standard was completed 
in June 1951. It was submitted to Standards Committee B1 for letter ballot on September 
17, 1951, and was approved with minor amendments. Following approval by the sponsor 
organizations, the proposed Standard was submitted to the ASA for approval and designation 
as an American Standard. This was granted May 7, 1952. 

The next revision added the no allowance Class 5G thread. Approval by ANSI was 
granted on March 26, 1973. Corrections were made in the revision approved May 1l, 1977. 

Data for Classes 5G, 5C, and 6G was transferred to Appendices D and E for reference, 
and this revision was approved by ANSI on January 1 l, 1988. 

The present revision to the Standard includes the addition of gage tables and drawings 
for Gaging Systems 21, 22, and 23, table changes to conform to ASME Bl.30M, lead and 
angle tolerances for product threads, measurement uncertainty values for Acme thread gages, 
and descriptions and drawings for indicating gages. The pitch diameter compensation table 
and text were deleted and replaced with data on standard gage blanks for gage length with 
text on pitch diameter adjustment for gage length over two diameters. Table values of gage 
dimensions for general purpose and centralizing Acme threads were added, along with 
formulas to determine diameters of multiple-start threads. Recommendation in the use of 
formulas and examples to calculate pitch diameter measurement over wires was revised. 
Additionally, the Appendix contains revision of alternate centralizing Acme threads and of 
multiple-start threads, and was expanded to include ball measurement of internal pitch 
diameter, limit gaging of setting ring gages, gaging of problem areas, Acme tolerances over 
5 in., and means for determining limits of size for special diameter/pitch combinations. 

This Standard was approved by the American National Standards Institute on December 
9, 1997. 
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ASME B 1.5-1997 

ACME SCREW THREADS 

I GENERAL 

This Standard provides for two general applications of 
Acme threads: namely, general purpose and centralizing. 

The limits and tolerances in this Standard relate to 

single-start Acme threads and may be used, if considered 
suitable, for multiple-start Acme threads. The latter 
threads are used to provide relatively fast traversing 
motion when necessary. 

The three classes (2G, 3G, and 4G) of general 
purpose threads have clearances on all diameters for 
free movement. This thread relies on the thread flanks 

to maintain concentric operation. 
The three classes of centralizing threads have'. a 

limited clearance at the major diameters of the external 
and internal threads so that a beating at the major 
diameter maintains approximate alignment of the thread 
axis and prevents wedging on the flanks of the threads. 

For any combination of the three classes of threads 
covered in this Standard, some end play or backlash 
will result. This is unavoidable for interchangeable 
products. When backlash or end play is objectionable, 
some mechanical means should be provided to eliminate 
the condition. In any case, sufficient end play must be 
left to provide a close running fit. 

In addition to limiting dimensions for the standard 
series of diameters and pitches of Acme single-start 
threads, tables of tolerances, in terms of pitch and 
diameter, provide for a wide choice of diameters for 
a given standard pitch. By using the formulas for 
diameter and pitch increments, the pitch diameter toler- 
ances for special diameters and pitches can be deter- 
mined for each class. Formulas and data are also 

provided for allowances on external threads and major 
and minor diameter allowances and tolerances. 

The Appendices provide text and dimensions on the 
following: 

(a) Alternate Centralizing Acme Threads. Appendix 
A uses the minor diameter to ensure concentric oper- 
ation. 

(b) Multiple-Start Acme Threads. Appendix B in- 
cludes formulas for limits of size. Multiple-start threads 
may require additional allowances and/or tolerances for 
satisfactory operation. 

(c) General Purpose Acme Threads, Class 5G. See 
Appendix C. 

(d) Centralizing Acme Threads, Classes 5C and 6C. 
See Appendix D. 

(e) Three-Wire Method of Measurement of Pitch 
Diameter of 29 deg External Acrne Screw Threads. See 
Appendix E. 

(f) Ball Methods for Internal Pitch Diameter Mea- 
surement of 29 deg Acrne Screw Threads. See Appen- 
dix F. 

(g) Go Gage Compensation, Calculation of Flank 
Angle, Limit Gaging of Setting Rings, and Gaging 
Problem Areas. See Appendix G. 

(h) Tolerances for Acme Screw Thread Gages Over 
5 in. See Appendix H. 

(i) Determining Limits of Size for Special Diameter/ 
Pitch Combinations. See Appendix I. 

1.1 Scope 

This Standard provides specifications, formulas, and 
tables. 

1.2 Federal Government Use 

When this Standard is approved by the Department 
of Defense and federal agencies and is incorporated 
into FED-STD-H28/12, Screw Thread Standards for 
Federal Services, Section 12, the use of this Standard 

by the federal government is subject to all the require- 
ments and limitations of FED-STD-H28/12. 

1.3 References 

The latest issues of the following publications form 
part of this Standard to the extent specified herein. 

ASME B I Technical Report: Measurement Uncertainty 
for 60 deg Screw Thread Gage Element 

ASME B 1.2, Gages and Gaging for Unified Inch Screw 
Threads 

ASME B I.3M, Screw Thread Gaging Systems for 
Dimensional Acceptability • Inch and Metric Screw 
Threads (UN, UNR, UNJ, M, and MJ) 

ASME B1.7M, Nomenclature, Definitions, and Letter 

Symbols for Screw Threads 
ASME B 1.30M, Screw Threads • Standard Practice 

for Calculating and Rounding Dimensions 
ASME B47.1, Gage Blanks 
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ASME B1.5-1997 ACME SCREW THREADS 

Publisher: The American Society of Mechanical Engi- 
neers (ASME), Three Park Avenue, New York, NY 
10016; Order Department: 22 Law Drive, Box 2300, 
Fairfield, NJ 07007-2300 

1.4 Reference Temperature 

The reference temperature is 68øF (20øC) for dimen- 
sions listed. 

1.5 Units of Measure 

All dimensions and values are expressed in inches 
unless otherwise noted. 

1.6 Terminology 

Definitions, terms, and symbols relating to Acme 
screw threads are found in ASME BI.7M. Explanation 
of ISO fundamental deviation symbols used for allow- 
ance in this Standard are: 

El.' lower deviation, internal thread allowance (funda- 
mental deviation). 

es.' upper deviation, external thread allowance (funda- 
mental deviation); es is always negative for an allowance 
fit or zero for no allowance. 

1.7 Computer-Generated Size 

All computer-generated values for standard sizes 
herein are identical to previous Acme publications. For 
a nonstandard nominal size, D, apply the next larger 
nominal size given in the table. For computer calculation 
of Acme product and gage size or tolerance, use ASME 
B 1.30M and formulas herein. Parties should be advised 

in contract. 

2 SPECIFICATIONS FOR GENERAL PURPOSE 

ACME SCREW THREADS 

2.1 Angle of Thread 

The included angle between the flanks of the thread, 
measured in an axial plane, shall be 29 deg. The line 
bisecting this 29 deg angle shall be perpendicular to 
the axis of the screw thread. 

2.2 Pitch and Lead of Thread 

The pitch of the thread is the distance, measured 
parallel to its axis, between corresponding points on 
adjacent thread forms. The lead of a thread is the 

distance traversed in one revolution of a screw thread. 

On multiple-start threads, the lead equals pitch 
multiplied by the number of starts. 

2.3 Height of Thread 

The basic height of the thread is equal to one-half 
of the pitch. 

2.4 Thickness of Thread 

The basic thickness of the thread profile at the pitch 
line is one-half of the pitch. 

2.5 Allowance (Minimum Clearance} at Major 
and Minor Diameters 

A minimum diametral clearance is provided at the 
minor diameter of all threads by establishing the maxi- 
mum minor diameter of the external thread 0.020 in. 

less than the basic minor diameter for 10 threads/in. 

and coatset, and 0.010 in. less for finer pitches. 
A minimum diametral clearance at the major diameter 

is obtained by establishing the minimum major diameter 
of the internal thread 0.020 in. greater than the basic 
major diameter for 10 threads/in. and coarser, and 0.010 
in. greater for finer pitches. 

2.6 Chamfers and Fillets 

External threads may have the crest comers chamfered 
at an angle of 45 deg with the axis to a maximum 
depth of P/15. This corresponds to a maximum width 
of chamfer flat of 0.0945P. 

The internal and external threads may have optional 
fillets; see Fig. 3. 

2.7 Basic Thread Form Dimensions 

The basic dimensions of the Acme thread form for 

the most generally used pitches are given in Table 1. 
The basic thread profile is symmetrical and is illustrated 
in Fig. 1. Design profiles are shown in Fig. 2. 

2.8 General Purpose Standard Acme Thread 
Series 

A selected series of diameters and associated pitches 
of Acme threads, listed in Table 2, are recommended 

as preferred. These diameters and pitches have been 
carefully selected to meet present needs with the fewest 
number of items in order to reduce to a minimum the 

inventory of both tools and gages. For sizes over 5 
in., see Appendix H. 
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ACME SCREW THREADS ASME B1.5-1997 

TABLE I GENERAL PURPOSE ACME SCREW THREAD FORM, DESIGN DIMENSIONS 

Width of Flat at: 
Height of Total Height of Thread 

Threads/ Thread Thread, Thickness Crest of Internal Root of Internal Thread, 
in., Pitch, (Basic), hs = h + 1/2 Allowance (Basic), Thread (Basic), Fr,, - 0.3707 P- 0.259 
n P h - P/2 [Note (1)] t = P/2 F½, = 0.3707 P x Allowance [Note (1)] 

16 0.06250 0.03125 0.0362 0.03125 0.0232 0.0206 
14 0.07143 0.03571 0.0407 0.03571 0.0265 0.0239 
12 0.08333 0.04167 0.0467 0.04167 0.0309 0.0283 
10 0.10000 0.05000 0.0600 0.05000 0.0371 0.0319 

8 0.12500 0.06250 0.0725 0.06250 0.0463 0.0411 
6 0.16667 0.08333 0.0933 0.08333 0.0618 0.0566 
5 0.20000 0.10000 0.1100 0.10000 0.0741 0.0689 
4 0.25000 0.12500 0.1350 0.12500 0.0927 0.0875 
3 0.33333 0.16667 0.1767 0.16667 0.1236 0.1184 

21/2 0.40000 0.20000 0.2100 0.20000 0.1483 0.1431 
2 0.50000 0.25000 0.2600 0.25000 0.1853 0.1802 
11/2 0.66667 0.33333 0.3433 0.33333 0.2471 0.2419 
11/3 0.75000 0.37500 0.3850 0.37500 0.2780 0.2728 
1 1.00000 0.50000 0.5100 0.50000 0.3707 0.3655 

NOTE: 

(1) See Table 4. 

2.9 Classification and Tolerances, General 
Purpose Acme Threads 

There are established herein three classes of threads 

for general purpose: 2G, 3G, and 4G. 
These classes, together with the accompanying speci- 

fications, are for the purpose of ensuring interchangeabil- 
ity of Acme threaded parts. Each user is free to select 
the classes best adapted to his particular needs. It is 
suggested that external and internal threads of the same 
class be used together for general purpose assemblies, 
Class 2G being the preferable choice. If less backlash 
is desired, Classes 3G and 4G are provided. 

2.10 Basic Diameters 

The maximum major diameter ,of the external thread 
is basic and is the nominal size for all classes. The 

minimum pitch diameter of the internal thread is basic 
and is equal to the basic major diameter minus the 
basic thread height, h. The basic minor diameter is the 
minimum minor diameter of the internal thread. It is 

equal to the basic major diame, ter minus twice the 
basic thread height, 2h. 

2.11 Length of Engagement 

The tolerances specified herein are applicable to all 
lengths of engagement not exceeding twice the basic 
major diameter. 

2.12 Tolerances 

2.12.1 Tolerance Zone Definition. The definition 

of the Acme thread is dimensioned by pitch diameter 
reference locations in perfect 29 deg thread forms with 
crest and root limited by the corresponding major and 
minor diameters with comer fillet limitations. This 

tolerance zone between the maximum and minimum 

thread profiles defines the thread. There are additional 
limitations, within the tolerance zone, on the elements 

flank angle and lead. 

2.12.2 Tolerance Direction. The tolerances on 

diameters of the internal thread are plus, being applied 
from the minimum sizes to above the minimum sizes. 

The tolerances on diameters of the external threads 

are minus, being applied from the maximum sizes to 
below the maximum sizes. 

2.12.3 Tolerances on Major and Minor Diame- 
ters. The tolerances on major and minor diameters of 
external and internal threads are based on the data in 

Table 3; the values are listed in Table 4. 

2.12.4 Tolerance on Pitch Diameter. The pitch 
diameter tolerances for an external and internal thread 

of a given class are the same. These tolerances determine 
the tolerance zone included between the maximum and 

minimum boundary limits. The tolerance Classes 2(3, 
3(3, and 4(3 are given in Tables 5, 6, and 7. The ratio 
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ACME SCREW THREADS 

0. SP 

0.25P 

0.25P 

14.5 deg 

29 deg 

0.3707P 

--- Ii i_ • 0.5P 

0.5P 

90 deg 

Axis of thread 

0.3707P 

D 1 , d I 

0 2, d 2 

D,d 

FIG. I 

D = basic major diameter, internal thread 

D 1 = basic minor diameter, internal thread 
D 2 = basic pitch diameter, internal thread 
P = pitch 
d = basic major diameter, external thread 

d 1 = basic minor diameter, external thread 
d 2 = basic pitch diameter, external thread 
h = basic thread height 

PROFILE FOR ACME SCREW THREAD 
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I 
i 

I 

/ 

i 

I 

Basic pitch 

One-half allowance 

on minor diameter 

External Thread 

One-half allowance 

on major diameter 

,nternal Thread 

One-half allowance 

on pitch diameter 

FIG. 2 

Fcn = basic width of flat of crest of internal thread 
= 0.3707P 

Fc$ = width of flat of crest of external thread 
= 0.3707P -- 0.259 X pitch diameter allowance on external thread 

Frn -- 0.3707P- 0.259 X (major diameter allowance on internal thread) 
Frs = 0.3707P-- 0.259 X (minor diameter allowance on external 

thread -- pitch diameter allowance on external thread) 
P = pitch 
h = Ibasic height of thread 

= PI2 
n -- •number of threads/in. 

(• -- 14deg 30min 
2c• = 29 deg 

DESIGN PROFILE FOR EXTERNAL AND INTERNAL GENERAL PURPOSE ACME THREAD 
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ASME B 1.5-1997 ACME SCREW THREADS 

0.09 45P max. 
0.0707P min. 

•,•,' 0 067P max 45 deg . . 

r N = O.06P max. 

Detail of optional 
Detail of optional fillet 

Internal Thread (Nut) 

(see Table 11) 

//// 

External Thread (Screw) 

E 'o 

n-, 0 

E E., E 
,- ,- E • c ø o .• ._ c • .c_. 
E ¾- ,. E 

o 

E= E ._c E 
ß -- (,} ,,.. 

r s = 0.1Pmax, 

E 

Detail of optional fillet 
(see para. 2.17 
and Table 11) 

o 

FIG. 3 

P = pitch 

h = basic thread height 

DISPOSITION OF ALLOWANCES, TOLERANCES, AND CREST CLEARANCES FOR GENERAL 
PURPOSE SINGLE-START ACME THREADS (ALL CLASSES) 
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ACME SCREW THREADS ASME B1.5-1997 

TABLE 3 TOLERANCES ON MAJOR AND MINOR DIAMETERS OF 

GENERAL PURPOSE EXTERNAL AND INTERNAL SINGLE-START THREADS 

Major Diameter Minor Diameter 

Type of Thread External Thread Internal Thread External Thread Internal Thread 

General purpose 0.05 P I:).020 in. for 10 1.5 x pitch 0.05 P 
(all classes) [Note (1)] pitch and diameter [Note (1)] 

(0.005 in., coarser; tolerance (0.005 in., 
min.) 0.010 in. for min.) 

finer pitches 

NOTE: 

(1) To avoid a complicated formula and still provide an adequate tolerance, the pitch factor is 
used as a base with the minimum tolerance value set at 0.005 in. 

TABLE 4 TOLERANCES AND ALLOWANCES FOR 

MAJOR AND MINOR DIAMETERS, GENERAL PURPOSE ACME SINGLE-START SCREW THREADS 

Tolerance on Major Diameter Allowance From Basic: 

Minor Diameter, All External 
Threads (Minus) [Note (2)] 

Tolerance on 

Minor Diameter, 
All Internal Minus on 

Threads (Plus), External Threads, 
Threads/ 0.05P 0.05P 

in., n Major Diameter, Internal (Min. - 0.005 in.) (Min. - 0.005 in.) Plus on 
[Note (1)] Threads (El) (Plus) [Note (3)] [Note (4)] [Note (4)] Internal Threads 

16 0.010 0.0050 0.0050 0.010 

14 0.010 0.0050 0.0050 0.010 

12 0.010 0.0050 0.0050 0.010 

10 0.020 0.0050 0.0050 0.020 

8 0.020 0.0062 0.0062 0.020 

6 0.020 0.0083 0.0083 0.020 

5 0.020 0.0100 0.0100 0.020 

4 0.020 0.0125 0.0125 0.020 

3 0.020 0.0167 0.0167 0.020 

2 0.020 0.0250 0.0250 0.020 

GENERAL NOTE: Tolerance on minor diameter of all external threads is 1.5 times pitch diameter tolerance. 
NOTES: 

(1) Intermediate pitches take the values of the next coarser listed pitch. 
(2) The minimum clearance at the minor diameter between the internal and external thread is equal to values in the second 

column. 

(3) The minimum clearance at the major diameter between the internal and external thread is equal to values in the second 
column. 

(4) To avoid a complicated formula and still provide an adequate tolerance, the pitch factor is used as a base with the minimum 
tolerance value set at 0.005 in. 

of the pitch diameter tolerance of Classes 2G, 3G, and 
4G are 3.0, 1.4, and 1, respectively. Pitch diameter 
tolerance is equal to the pitch increment plus the 
diameter increment. 

Class 2G pitch diameter tolerance = 0.030x/P + 0.006'rid 
Class 3G pitch diameter tolerance = 0.014'alp + 0.0028•tD 

Class 4G pitch diameter tolerance = 0.010'alp + 0.002'rid 

where 

D = nominal major diameter 
P = pitch 
Pitch diameter tolerance on product threads includes 

the effects of all variations in thread form and profile 
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ASME B1.5-1997 ACME SCREW THREADS 

TABLE 5 PITCH DIAMETER TOLERANCES 

FOR SINGLE-START ACME SCREW THREADS, CLASSES 2G AND 2C 

Threads/ 

in., 

Pitch 

Increment, 

0.030 •/• Nominal Diameter [Note (2)] 

16 

14 

12 

10 

0.007500 

0.008018 

0.008660 

0.009487 

8 0.010607 

6 0.012247 

5 0.013416 

4 0.015O00 

3 0.017321 

21/2 0.018974 
2 0.021213 

11/2 0.024495 
11/3 0.025981 
1 0.030000 

0.010500 

, , , 

ß , , 

ß , , 

0.010854 

0.011372 

ß o . 

. . , 

0.011174 

0.011692 

0.012334 

0.013161 

0.011469 0.011743 0.012243 0.012696 ... 
0.011987 0.012261 0.012761 0.013214 0.013630 
0.012629 0.012903 0.013403 0.013856 0.014272 
0.013456 0.013730 0.014230 0.014683 0.015099 

... 0.014850 0.015350 0.015803 0.016219 

......... 0.017443 0.017859 

............ 0.019028 

Diameter Increment, 

0.006 • • 
[Note (1)] 

0.003000 0.003354 0.003674 0.003969 0.004243 0.004743 0.005196 0.005612 

Threads/ 
in., 

Pitch 

Increment, 

0.030 •/• / n 
Nominal Diameter [Note (2)] 

n [Note (1)] 1% 1'•/4 1% 11/2 13/4 2¬ 

16 0.0O75OO 

14 0.0O8018 

12 0.008660 

10 0.009487 

8 0.010607 

6 0.012247 

5 0.013416 

4 0.015000 

3 0.017321 

21/2 0.018974 
2 0.021213 

11/2 0.024495 
11/3 0.025981 
1 0.030000 

0.014018 ..................... 

0.014660 0.015024 0.015368 ............... 

0.015487 0.015851 0.016195 0.016523 0.016835 0.017424 ...... 

0.016607 0.016971 0.017315 0.017643 0.017955 0.018544 0.019092 ... 
0.018247 0.018611 0.018955 0.019283 0.019595 0.020184 0.020732 0.021247 
0.019416 0.019780 0.020124 0.020452 0.020764 0.021353 0.021901 0.022416 

... 0.021364 0.021708 0.022036 0.022348 0.022937 0.023485 0.024000 

............ 0.024669 0.025258 0.025806 0.026321 

............... 0.026911 0.027459 0.027974 

.................. 0.029698 0.030213 

Diameter Increment, 

0.006 •/• • 
[Note (1)] 

0.006000 0.006364 0.006708 0.007036 0.007348 0.007937 0.008495 0.009000 

(continued) 

10 
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ACME SCREW THREADS ASME B1.5-1997 

TABLE 5 PITCH DIAMETER TOLERANCES 

FOR SINGLE-START ACME SCREW THREADS, CLASSES 2G AND 2C (CONT'D) 

Threads/ 

in., 
n 

Pitch 

Increment, 

0.030 •/•-/n 
[Note (1)] 

Nominal Diameter [Note (2)] 

21/z 2% 3 3% 4 4% 

16 

14 

12 

10 

0.007500 .................. 

0.008018 .................. 

0.008660 .................. 

0.009497 .................. 

8 0.010607 

6 0.012247 

5 0.013416 

4 0.015000 

3 0.017321 

21/2 0.018974 
2 0.021213 

11/2 0.024495 
11/3 0.025981 
I 0.030000 

0.022903 .................. 

0.024487 0.024950 0.025392 0.026225 0.027000 ...... 

0.026808 0.027271 0.027713 0.028546 0.029321 0.030049 0.030737 

0.028461 0.028924 0.029366 0.030199 0.030974 0.031702 0.032390 

0.030700 0.031163 0.031605 0.032438 0.033213 0.033941 0.034629 

...... 0.034887 0.035720 0.036495 0.037223 0.037911 

...... 0.036373 0.037206 0.037981 0.038709 0.039397 

......... 0.041225 0.042000 0.042728 0.043416 

Diameter Increment, 

0.006 v/• • 
[Note (1) ] 

0.009487 0.009950 0.010392 0.011225 0.012000 0.012728 0.013416 

GENERAL NOTE: The equivalent tolerance on thread thickness is 0.259 times the pitch diameter tolerance. 
NOTES: 

(1) The pitch diameter tolerances shown in this Table equal the sum of the pitch increment and the diameter increment. 
(2) For an intermediate nominal diameter, apply the pitch diameter tolerance for the next larger nominal diameter given in this 

Table. (See also para. 1.7.) 

including lead (helix), flank angle, taper, and roundness. 
When gaged with Go/Not Go limit gaging per 'this 
Standard, the functional diameter/size is controlled 

within these limits over the length of engagement. 

2.12.5 Tolerance on Lead. When measurement 

is specified, the allowable lead variation shall not exceed 
0.258618 times one-half the pitch diameter tolerance 
for Classes 4G and 4C. For lead on multiple-start 
threads, see para. 4.4.3 or para. 5.1.3 and Appendix. B. 

2.12.6 Tolerance on 14.5 deg Flank Angle. 
When measurement is specified, the allowable variation 
is given in Table 8. These values apply to all classes. 
They approximate a change in functional diameter close 
to one-half the 4G pitch diameter tolerance. The pitch 
diameter equivalent was calculated as follows: approxi- 
mately 0.018P times sum of the two flank angle varia- 
tions in degrees, regardless of sign. 

2.12.7 Tolerance on Circular Runout 

(a) Acceptable. When measurement is specified, the 
circular runout (full indicator movement) between the 
major cylinder and the pitch cylinder of the external 
thread or the minor cylinder and pitch cylinder of' the 
internal thread shall not exceed the external pitch 
diameter allowance given in Table 9. 

(b) Limitations 

(1) External thread: Runout (FIM) = (d bsc - d 
measured) + (d2 bsc - d2 measured) 

(2) Internal thread: Runout (FIM) - (D• measured 
- D• bsc) + (D2 measured- D2 bsc) 

2.12.8 Tolerance on Taper and Roundness. 
When measurement is specified, the tolerance on taper 
and roundness, respectively, shall not exceed one-half 
the pitch diameter tolerance. 
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ASME B1.5-1997 ACME SCREW THREADS 

TABLE 6 PITCH DIAMETER TOLERANCES 

FOR SINGLE-START ACME SCREW THREADS, CLASSES 3G AND 3C 

Threads/ 
in., 

Pitch 

Increment, 

0.014 v•/n 
Nominal Diameter [Note (2)] 

[Note (1)] 1/4 %6 % %6 1/2 % % % 

16 

14 

12 

10 

8 

6 

5 

4 

3 

0.003500 

0.003742 

0.004041 

0.004427 

0.004950 

0.005715 

0.006261 

0.007000 

0.008083 

21/2 0.008854 
2 0.009899 

11/2 0.011431 
11/3 0.012124 
1 0.014000 

0.004900 

, . , 

, , . 

, , , 

ß , , 

. , , 

. , . 

. . . 

. , . 

0.005065 0.005215 0.005352 0.005480 0.005714 0.005925 ... 
0.005307 0.005456 0.005594 0.005722 0.005956 0.006167 0.006361 

ß .. 0.005756 0.005993 0.006021 0.006255 0.006466 0.006660 
ß .. 0.006142 0.006279 0.006407 0.006641 0.006852 0.007046 

......... 0.006930 0.007164 0.007375 0.007569 

............... 0.008140 0.008334 

.................. 0.008880 

Diameter Increment, 

0.0028 
[Note ( 1 )] 

0.001400 0.001565 0.001715 0.001852 0.001980 0.002214 0.002425 0.002619 

Threads/ 
in., 

Pitch 

Increment, 

0.014 •/n Nominal Diameter [Note (2)] 

[Note (1)] 11/s 1% 1% 11/:• 1% 2% 

16 

14 

12 

10 

0.O03500 

0.003742 

0.004041 

0.004427 

ß . . 

0.006542 

O.006841 

0.007227 

8 0.004950 0.007750 

6 0.005715 0.008515 

5 0.006261 0.009061 

4 0.007000 . . . 

3 0.008083 ... 

21/2 0.008854 
2 0.009899 

11/2 0.011431 
11/3 0.012124 
1 0.014000 

0.007011 

O.OO7397 

O.OO792O 

0.008685 

0.009231 

0.009970 

O.007172 

O.007557 

0.008080 

0.008845 

0.009391 

O.010130 

0.007710 0.007856 0.008131 ...... 

0.008233 0.008379 0.008654 0.008910 ... 
0.008998 0.009144 0.009419 0.009675 0.009915 
0.009544 0.009690 0.009965 0.010221 0.010461 
0.010283 0.010429 0.010704 0.010960 0.011200 

... 0.011512 0.011787 0.012043 0.012283 

...... 0.012558 0.012814 0.013054 

......... 0.013859 0.014099 

Diameter Increment, 

0.0028 
[Note (1)] 

0.002800 0.002970 0.003130 0.003283 0.003429 0.003704 0.003960 0.004200 

(continued) 

12 
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ACME SCREW THREADS ASME B 1.5-1997 

TABLE 6 PITCH DIAMETER TOLERANCES 

FOR SINGLE-START ACME SCREW THREADS, CLASSES 3G AND 3C (CONT'D) 

Threads/ 

in., 

Pitch 

Increment, 

0.014 • 
[Note (1)] 

Nominal Diameter [Note (2)] 

2'•/2 23,/4 3 3•/2 4 4% 

16 

14 

12 

10 

0.003500 ................... 

0.003742 ................... 

0.004041 ................... 

0.004427 ................... 

8 O.0O495O 

6 0.005715 

5 O.O06261 

4 0.007000 

3 0.008083 

21/2 0.008854 
2 0.009899 

11/2 0.011431 
11/3 0.012124 
I 0.014000 

0.010688 .................. 

0.011427 0.011643 0.011850 0.012238 0.012600 ...... 

0.01:2510 0.012726 0.012933 0.013321 0.013683 0.014023 0.014344 

0.013281 0.013497 0.013704 0.014092 0.014454 0.014794 0.015115 

0.01.4326 0.014542 0.014749 0.015137 0.015499 0.015830 0.016160 

...... 0.016281 0.016669 0.017031 0.017371 0.017692 

...... 0.016974 0.017362 0.017724 0.018064 0.018385 

......... 0.019238 0.019600 0.019940 0.020261 

Diameter Increment, 

0.0028 •/• • 
[Note (1)] 

0.004427 0.004643 0.004850 0.005238 0.005600 0.005940 0.006261 

GENERAL NOTE: The equivalent tolerance on thread thickness is 0.259 times the pitch diameter tolerance. 
NOTES: 

(1) The pitch diameter tolerances shown in this Table equal the sum of the pitch increment and the diameter increment. 
(2) For an intermediate nominal diameter, apply the pitch diameter tolerance for the next larger nominal diameter given in 

this Table. 

2.13 Allowances (Minimum Clearance) (es) 
for Pitch Diameter 

Allowance applied to the pitch diameter of the exter- 
nal thread for Classes 2G, 3G, and 4G are based on 

the major diameter and are given in Table 9. 

2.14 Limits of Size 

Limits of size for general purpose Acme threads of 
the standard series of diameters and pitches are given 
in Table 10. The application of these limits is illustrated 
in Fig. 3. 

2.15 Thread Designations 

The following abbreviations are recommended for 
use on drawings, specifications, and on tools and gages: 

ACME Acme threads 

G general purpose 
L lead 

P pitch 
LH left hand 

(2_) gaging system 21, 22, or 23, as defined in 
ASME B 1.3M 

2.15.1 Examples of Designations (Single- and 
Multiple-Start Threads) 

1.750-4-ACME-2G (21) 

••ciG •Gaging system number 
a•;e; ai purpøse 

Acme thread form 

__Threads/in. (0.250 in. pitch) 
Nominal size (major diameter = 1.750 in.) 

13 
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ASME B1.5-1997 ACME SCREW THREADS 

TABLE 7 PITCH DIAMETER TOLERANCES 

FOR SINGLE-START ACME SCREW THREADS, CLASSES 4G AND 4C 

Threads/ 
in., 

Pitch 

Increment, 

0.010 v/• ! n Nominal Diameter [Note {2)] 

n [Note (1)] 

16 0.002500 

14 0.002673 

12 0.002887 

10 0.003162 

8 0.003536 

6 0.004082 

5 0.004472 

4 0.005000 

3 0.005774 

21/2 0.006325 
2 0.007071 

11/2 0.008165 
11/3 0.008660 
I 0.010000 

0.o03500 

. , , 

ß , , 

. , , 

0.003618 

0.003791 

ß , , 

, . . 

0.003725 

0.003898 

0.004112 

0.004387 

O.003823 

0.003996 

0.00421O 

0.004485 

O.003914 

0.004087 

0.004301 

O.004576 

0.004950 

. . , 

, , . 

. . . 

, . , 

0.0O4081 

0.0O4254 

0.0O4468 

0.004743 

0.005117 

ß . . 

. . . 

. . , 

. . , 

0.004232 

0.004405 

0.004619 

0.004894 

0.005268 

0.005814 

ß . . 

. , , 

. . , 

0.0O4544 

0.004758 

0.005033 

0.005407 

0.0O5953 

0.006343 

ß . . 

Diameter Increment, 

0.002 •/-• ,• 
[Note (1)] 

0.001000 0.001118 0.001225 0.001323 0.001414 0.001581 0.001732 0.001871 

Threads/ 
in., 

Pitch 

Increment, 

0.010 •/•ln 
Nominal Diameter [Note (2)] 

[Note (1)] z¬ 

16 

14 

12 

10 

0.OO2500 

0.002673 

0.002887 

0.003162 

0.004673 ............ 
0.004887 0.005008 0.005123 ...... 
0.005162 0.005283 0.005398 0.005507 0.005612 

8 0.003536 0.005536 

6 0.004082 0.006082 

5 0.004472 0.006472 

4 0.005000 . . . 

3 0.005774 . . . 

2% 0.006325 
2 0.007071 

1'/2 0.008165 
1 '•/3 0.008660 
1 0.010000 

0.005657 0.005772 0.005881 0.005985 

0.006203 0.006318 0.006427 0.006531 
0.006593 0.006708 0.006817 0.006921 
0.007121 0.007236 0.007345 0.007449 

......... 0.008223 

o.0o5808 

0.006182 

0.006728 

0.007118 

0.007646 

0.008420 

0.008971 

. . . 

ß ß . 

. . . 

. . . 

0.006364 

O.O06910 

O.0073OO 

O.007828 

0.008602 

0.009153 

0.009899 

ß . . 

. , , 

. ß . 

O.007082 

O.O07472 

0.008000 

O.008774 

O.009325 

O.010O71 

ß . . 

. , . 

Diameter Increment, 

0.002 • • 
[Note (1)] 

0.002000 0.002121 0.002236 0.0O2345 0.002449 0.002646 0.002828 0.003000 

(continued) 
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ACME SCREW THREADS ASME B1.5-1997 

TABLE 7 PITCH DIAMETER TOLERANCES 

FOR SINGLE-START ACME SCREW THREADS, CLASSES 4G AND 4C (CONT'D} 

Threads/ 

in., 
n 

Pitch 

Increment, 

0.010 1• 
[Note (1)] 

Nominal Diameter [Note (2)] 

2¾2 2% 3 3% 4 4% 5 

16 

14 

12 

10 

0.002500 ...................... 

0.002673 ...................... 

0.002887 ..................... 

0.003162 ..................... 

8 0.003536 

6 0.004082 

5 0.004472 

4 0.005000 

3 0.005774 

21/2 0.006325 
2 0.007071 

1% 0.008165 
11/3 0.008660 
I 0.010000 

0.007634 .................. 

0.008162 0.008317 0.008464 0.008742 0.009000 ...... 

0.008936 0.009091 0.009238 0.009516 0.009774 0.010017 0.010246 

0.009487 0.009642 0.009789 0.010067 0.010325 0.010568 0.010797 

0.010233 0.010388 0.010535 0.010813 0.011071 0.011314 0.011543 

...... 0.011629 0.011907 0.012165 0.012408 0.012637 

...... 0.012124 0.012402 0.012660 0.012903 0.013132 

......... 0.013742 0.014000 0.014243 0.014472 

Diameter Increment, 

0.002 qD 
[Note (1)] 

0.003162 0.003317 0.003464 0.003742 0.004000 0.004243 0.004472 

GENERAL NOTE' The equivalent tolerance on thread thickness is 0.259 times the pitch diameter tolerance. 
NOTES: 

(1) The pitch diameter tolerances shown in this Table equal the sum of the pitch increment and the diameter increment. 
(2) For an intermediate nominal diameter, apply the pitch diameter tolerance for the next larger nominal diameter given in 

this Table. 

1.750-4-ACME-2G-LH (21) 

t Left-hand thread 

2.875-0.4P-0.8L-ACME-4G (22) 

I t •__Gaging system number 
] LGenerall purpose 

L__Class 4 

Acme thread form 

tchl • (two start) ß threads/in.) 

___Nominal size (major diameter = 2.875 in.) 

2.16 Formulas for Determining Diameters 

Formulas follow for the basic, maximum, and mini- 

mum major, pitch, and minor diameters for external 
and internal threads of Classes 2G., 3G, and 4G with .gage 
length not exceeding twice the basic major diameter. 

2.16.1 Single-Start Threads 
(a) External Threads 

(1) Major diameter: 
(Basic) maximum major diameter = nominal size 

or diameter D 

d max. = d bsc = D bsc 

Minimum major diameter = external maximum ma- 
jor diameter- Td (Table 4, column 4) 

d min. = d bsc - Td 

(2) Pitch diameter: 

Maximum pitch diameter = internal minimum pitch 
diameter- allowance (Table 9, column 3, 4, or 5) 

d2 max. = D2 min. - (es) 

15 
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ASME B1.5-1997 ACME SCREW THREADS 

TABLE 8 TOLERANCES ON 14.5 deg 
FLANK ANGLE FOR EXTERNAL 

AND INTERNAL PRODUCT THREADS 

14.5 deg Variation 

Threads/in. deg min 

16 0 47 

14 0 44 

12 0 41 

10 0 39 

8 0 35 

6 0 30 

5 0 27 

4 0 25 

3 0 22 

2.5 0 20 

2 0 18 

1.5 0 16 

1.33 0 15 

1 0 12 

GENERAL NOTE: 

Computed angle tolerances are from average pitch diameter 
tolerances for standard sizes and from 5 in. diameter size for 

pitches coarser than 2 threads/in. Pitch diameter tolerances 
are from Table 7. 

D max. = D min. + TD 

(2) Pitch diameter: 

(Basic) minimum pitch diameter - external maxi- 
mum major diameter- P/2 

D2 min. = d bsc - P/2 

Maximum pitch diameter = internal minimum pitch 
diameter + TD 2 (Table 5, 6, or 7) 

D 2 max. = D 2 min. + TD2 

(3) Minor diameter: 

(Basic) minimum minor diameter - external maxi- 
mum major diameter- P 

D• min. = d max. - P 

Maximum minor diameter = internal minimum minor 

diameter + TD1 (Table 4, column 3) 

D i max. = D i min. + TDi 

Minimum pitch diameter = external maximum pitch 
diameter- Td2 (Table 5, 6, or 7) 

d2 min. = d2 max. - Td2 

(3) Minor diameter: 

Maximum minor diameter - internal-minimum minor 

diameter- allowance (Table 4, column 2) 

d• max. = Di min. - (es) 

Minimum minor diameter = external maximum mi- 

nor diameter- Td• (Table 3, column 4) 

d• min. = di max.- Td• 

(b) Internal Thread 

(1) Major diameter: 

Minimum major diameter = external maximum ma- 
jor diameter + allowance (Table 4, column 2) 

D min. = D bsc + (El) 

Maximum major diameter = internal minimum major 
diameter + TD (Table 4) 

2.17 Maximum-Material Profile Option 

In the case of manufacture by rolling, the external 
thread profile at the minor diameter may be modified 
in order to obtain a larger rounding on the root of the 
thread. The maximum minor diameter, d3 max., of the 
external thread may in this case be reduced by 0.15P. 

If this profile modification is necessary, due to the 
particular method of manufacture, it must be agreed 
upon by the purchaser and the supplier. 

3 SPECIFICATIONS FOR CENTRALIZING 

ACME SCREW THREADS 

3.1 Angle of Thread 

The included angle between the flanks of the thread, 
measured in an axial plane, shall be 29 deg. The line 
bisecting this 29 deg angle shall be perpendicular to 
the axis of the screw thread. 

3.2 Pitch and Lead of Thread 

The pitch of the thread is the distance, measured 
parallel to its axis, between corresponding points on 
adjacent thread forms. The lead of a thread is the 
distance traversed in one revolution of a screw thread. 

16 
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ACME SCREW THREADS ASME B1.5-1997 

TABLE 9 EXTERNAL PITCH DIAMETER 

ALLOWANCES (es) FOR SINGLE-START ACME SCREW THREADS 

Nominal Size Range [Note (1)] 

Above To and Including 

Allowances on External Threads [Note (2)] 

Classes 2G and 2C, Classes 3G and 3C, Classes 4G and 4C, 

0.008 v/-•' 0.006 • 0.004 v/-•- 
0 3/16 0.0024 0.0018 0.0012 

3/16 5/16 0.0040 0.0030 0.0020 
5/16 7/16 0.0049 0.0037 0.0024 
%6 %6 0.0057 0.0042 0.0028 
9/16 11/16 0.0063 0.0047 0.0032 

11/16 •3/16 0.0069 0.0052 0.0035 
13/16 15/16 0.0075 0.0056 0.0037 
15/16 I 1/16 0.0080 0.0060 0.0040 

I 1/16 I 3/16 0.0085 0.0064 0.0042 
I 3/16 I 5/16 0.0089 0.0067 0.0045 

I '•/16 I 7/16 0.0094 0.0070 0.0047 
I 7/16 I 9/16 0.0098 0.0073 0.0049 
I 9/16 I 7/8 0.0105 0.0079 0.0052 
I 7/8 2 1/8 0.0113 0.0085 0.0057 

2 1/6 2 3/8 0.0120 0.0090 0.0060 
2 3/8 2 % 0.0126 0.0095 0.0063 
2 5/6 2 7/8 0.0133 0.0099 0.0066 
2 ;/s 3 1/4 0.0140 0.0105 0.0070 

3 1/4 3 % 0.0150 0.0112 0.0075 
3 3/4 4. 1/4 0.0160 0.0120 0.0080 
4 1/4 4 3/4 0.0170 0.0127 0.0085 
4 3/4 5 I/2 0.0181 0.0136 0.0091 

GENERAL NOTES: 

(a) This Table is used to increase the percentage of tolerance for size of internal major, pitch, 
and minor diameters for multiple-start threads. 

(b) Allowances on pitch diameter of external threads provide a minimum clearance on 
assemblies. 

NOTES: 

(1) The values in the third through fifth columns are to be used for any size within the range 
shown in the first and second columns. These values are calculated from the mean of 

the range. 
(2) An increase of 10% in the allowance is recommended for each inch, or fraction thereof, that 

the length of engagement exceeds two diameters. 

On multiple-start threads, the: lead equals piitch 
multiplied by the number of sta[ts. 

3.3 Height of Thread 

The basic height of the thread is equal to one-half 
of the pitch. 

3.4 Thickness of Thread 

The basic thickness of the thread profile at the pitch 
line is one-half of the pitch. 

3.5 Allowance (Minimum Clearance) at Major 
and Minor Diameters 

A minimum diametrat clearance is provided at the 
minor diameter of all external threads by establishing 
the maximum minor diameter 0.020 in. less than the 

basic minor diameter for 10 threads/in. and coarser, 

and 0.010 in. less for finer pitches, and establishing 
the minimum minor diameter of the internal thread 

0.1P greater than the basic minor diameter. 
A minimum diametral clearance at the major diameter 

is obtained by establishing the minimum major diameter 
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ACME SCREW THREADS 

TABLE 11 

ASME B1.5-1997 

CENTRALIZING ACME SCREW THREAD FORM, BASIC DIMENSIONS 

Threads/ 
in., Pitch, 

n P 

45 deg Chamfer Crest 
Total Height of Centralizing Max. Fillet 

of Thread (All External Threads Radius at 
External Root of 

Height of Threads), Thread Min. Width Centralizing 
Thread h, = h + Thickness Min. of Chamfer Tapped 
(Basicl, 1/2 Allowance (Basic), Depth, Flat, Hole, 

h = P/2 [Note (1)] t = P/2 0.05 P 0.0707 P 0.06 P 

Max. Fillet 

Radius at 

Minor 

Diameter of 

Centralizing 
Screws, All 

Classes, 
0.10 P 

16 0.06250 

14 0.07143 

12 0.08333 

10 0.10000 

8 0.12500 

6 O. 16667 

5 0.20000 

4 0.250O0 

3 0.33333 

21/2 0.40000 
2 O.50000 

11/2 0.66667 
11/3 0.75000 
1 1.00000 

0.03125 0.0362 0.03125 0.0031 0.0044 0.0038 0.0062 
'0.03571 0.0407 0.03571 0.0036 0.0050 0.0038 0.0071 
0.04167 0.0467 0.04167 0.0042 0.0059 0.0050 0.0083 

0.05000 0.0600 0.05000 0.0050 0.0071 0.0060 0.0100 

0.06250 0.0725 0.06250 0.0062 0.0088 0.0075 0.0125 

0.08333 0.0933 0.08333 0.0083 0.0119 0.0100 0.0167 

0.10000 0.1100 0.10000 0.0100 0.0141 0.0120 0.0200 

0.12500 0.1350 0.12500 0.0125 0.0177 0.0150 0.0250 

0.16667 0.1767 0.16667 0.0167 0.0236 0.0200 0.0333 

0.20000 0.2100 0.20000 0.0200 0.0283 0.0240 0.0400 
0.25000 0.2600 0.25000 0.0250 0.0354 0.0300 0.0500 

0.33333 0.3433 0.33333 0.0330 0.0471 0.0400 0.0667 

0.37500 0.3850 0.37500 0.0380- 0.0530 0.0450 0.0750 

0.50000 0.5100 0.50000 0.0500 0.0707 0.0600 0.1000 

NOTE: 

(1) Allowance shown in Table 15. 

of the internal thread 0.00 lx/D in. greater than the basic 
major diameter. 

3.6 Chamfers and Fillets 

External threads shall have the crest comers cham- 

feted at an angle of 45 deg with the axis to a minimum 
depth of P/20. This corresponds to a minimum width 
of chamfer flat of 0.0707P and a maximum width of 

0.0945P. (See Table 11, columns 6 and 7.) 
External threads may have a fillet at the minor 

diameter not greater than 0.1P. 
The internal thread may have :an optional fillet. (See 

Fig. 5.) 

3.7 Basic Thread Form Dimensions 

The basic dimensions of the centralizing Acme thread 
form for the most generally used pitches are given in 
Table 11. The basic thread profile is symmetrical and 
is illustrated in Fig. 1. Design profiles are shown in 
Fig. 4. 

3.8 Standard Centralizing Acme Thread 
Series 

A selected series of diameters and associated pitches 
of Acme threads, listed in Table 15, are recommended 

as preferred. These diameters and pitches have been 
carefully selected to meet present needs with the fewest 
number of items in order to reduce to a minimum the 

inventory of both tools and gages. If other combinations 
of diameter and pitch are required, calculate thread 
dimensions in accordance with formulas in para. 2.16 
and Tables in Appendix H for sizes over 5 in. 

3.9 Classification and Tolerances, Centralizing 
Acme Threads 

There are established herein three classes of threads 

for centralizing Acme threads 2C, 3C, and 4C. 
These classes, together with the accompanying speci- 

fications, are for the purpose of ensuring interchangeable 
manufacture of Acme threaded parts. Each user is free 
to select the classes best adapted to his particular needs. 

It is suggested that external and internal threads of 
the same class be used together for centralizing assem- 
blies, Class 2C providing the maximum end play or 
backlash. If less backlash or end play is desired, 
Classes 3C and 4C are provided. The requirement for 
a centralizing fit is that the sum of the major diameter 
tolerance plus the major diameter allowance on the 
internal thread, and the major diameter tolerance on 
the external thread, shall equal or be less than the 
pitch diameter allowance on the external thread. 
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Internal Thread 

One-half allowance 

on major diameter- 

internal 7 

Basic pitch 
t= 0.5P 

One-half allowance 

on pitch diameter- 
external 

allowance on 

minor diameter -- ext 

One-half allowance on 

minor diameter--internal 

External Thread 

Fcn = width of flat of crest of internal thread 
= 0.3707P + 0.259 X (minor diameter allowance on internal threads) 

Fc$ = width of flat of crest of external thread 
= 0.3707P- 0.259 (pitch diameter allowance on external thread) 

Frn = 0.3707P- 0.259 X (major diameter allowance on internal thread) 
Fr$ = 0.3707P- 0.259 X (minor diameter allowance on external 

thread -- pitch diameter allowance on external thread) 
P = pitch 
h = basic height of thread 

= P/2 

n = number of threads/in. 

• = 14deg 30rain 
2• = 29 deg 

FIG. 4 DESIGN PROFILE FOR EXTERNAL AND INTERNAL CENTRALIZING ACME THREAD 
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.•••0.0945P max. 
0.0707P min. 

45 dell •-•-•" 0.067P max. 
o.oo =,n. 

Detail of chamfer 

r N = O.06P max. 

Detail of fillet 

External Thread (',Screw) 

Internal Thread (Nut) 

r s = 0.1P max. 
Detail of optional fillet 

One-half minor 

diameter allowance 

(screw) 

ASME B 1.5-1997 

P = pitch 
h = basic thread height 

FIG. 5 DISPOSITION OF ALLOWANCIES, TOLERANCES, AND CREST CLEARANCES FOR 
CENTRALIZING SINGLE-START ACME THREADS, CLASSES 2C, 3C, AND 4C 
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TABLE 12 CENTRALIZING ACME SINGLE-START 

SCREW THREADS, BASIC DIAMETERS AND THREAD DATA 

Centralizing Classes 
2C, 3C, and 4C 

Nominal Basic 

Sizes, Threads/ Major 
All in., Diameter, 

Classes n D 

Lead Angle at 
Basic Pitch 

Diameter 

Basic Basic Centralizing 
Pitch Minor Thickness Height Width of Classes 2C, 

Diameter, Diameter, at Pitch of Flat, 3C, and 4C, X 
D2 = D1 = Pitch, Line, Thread, F = 
D- h D- 2h P t -- P/2 h = P/2 0.3707 P deg min 

1/4 16 0.2500 
5/,6 14 0.3125 
3/8 12 0.3750 
7/16 12 0.4375 

1/2 10 0.5000 
5/8 8 0.6250 
3/4 6 0.7500 
7/8 6 0.8750 

1 5 1.0000 

11/8 5 1.1250 
11/4 5 1.2500 
13/8 4 1.3750 
11/2 4 1.5000 

13/4 4 1.7500 
2 4 2.0000 

2'/4 3 2.2500 
21/2 3 2.5000 
23/4 3 2.7500 

3.0000 

3.5000 
4.0000 

4.5000 
5.0000 

0.2188 0.1875 0.06250 0.03125 0.03125 0.0232 5 12 

0.2768 0.2411 0.07143 0.03571 0.03571 0.0265 4 42 

0.3333 0.2917 0.08333 0.04167 0.04167 0.0309 4 33 

0.3958 0.3542 0.08333 0.04167 0.04167 0.0309 3 50 

0.4500 0.4000 0.10000 0.05000 0.05000 0.0371 4 3 

0.5625 0.5000 0.12500 0.06250 0.06250 0.0463 4 3 

0.6667 0.5833 0.16667 0.08333 0.08333 0.0618 4 33 

0.7917 0.7083 0.16667 0.08333 0.08333 0.0618 3 50 

0.9000 0.8000 0.20000 0.10000 0.10000 0.0741 4 3 

1.0250 0.9250 0.20000 0.10000 0.10000 0.0741 3 33 

1.1500 1.0500 0.20000 0.10000 0.10000 0.0741 3 10 

1.2500 1.1250 0.25000 0.12500 0.12500 0.0927 3 39 

1.3750 1.2500 0.25000 0.12500 0.12500 0.0927 3 19 

1.6250 1.5000 0.25000 0.12500 0.12500 0.0927 2 48 

1.8750 1.7500 0.25000 0.12500 0.12500 0.0927 2 26 

2.0833 1.9167 0.33333 0.16667 0.16667 0.1236 2 55 

2.3333 2.1667 0.33333 0.16667 0.16667 0.1236 2 36 

2.5833 2.4167 0.33333 0.16667 0.16667 0.1236 2 21 

2.7500 2.5000 0.50000 0.25000 0.25000 0.1853 3 19 

3.2500 3.0000 0.50000 0.25000 0.25000 0.1853 2 48 

3.7500 3.5000 0.50000 0.25000 0.25000 0.1853 2 26 

4.2500 4.0000 0.50000 0.25000 0.25000 0.1853 2 9 

4.7500 4.5000 0.50000 0.25000 0.25000 0.1853 I 55 

A Class 2C external thread, which has a larger pitch 
diameter allowance than either a Class 3C or 4C, can 

be used interchangeably with Class 2C, 3C, or 4C 
internal thread and fulfill this requirement. Similarly, 
a Class 3C external thread can be used interchangeably 
with a Class 3C or 4C internal thread, but only a Class 
4C internal thread can be used with a Class 4C external 

thread. For sizes over 5 in., see Table H1. 

3.10 Basic Diameters 

The maximum major diameter of the external thread 
is basic and is the nominal size for all classes. The 

minimum pitch diameter of the internal thread is basic 
for all classes and equal to the basic major diameter 
minus the basic thread height. The minimum minor 
diameter of the internal thread for all Classes is 0.1P 

above basic. Basic minor diameter is equal to basic 
major diameter minus twice the basic thread height. 
(See Fig. 5 and Table 12.) 

3.11 Length of Engagement 

The tolerances specified herein are applicable to all 
lengths of engagement not exceeding twice the nominal 
major diameter. 

3.12 Tolerances 

3.12.1 Tolerance Zone Definition. The definition 

of the centralizing Acme thread is dimensioned by 
pitch diameter reference locations in perfect 29 deg 
thread forms with crest and root limited by the corres- 
ponding major and minor diameters with comer fillet 
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ACME SCREW THREADS ASME B1.5-1997 

TABLE 13 TOLERANCES ON MAJOR AND MINOR DIAMETERS OF 
SINGLE-START CENTRALIZING EXTERNAL AND INTERNAL THREADS 

Major Diameter Minor Diameter 

External Internal External Internal 

Type of Thread Thread Thread Thread Thread 

Centralizing 

Class 2C 0.0035 j-•5 0.0035 
C,as 0.00 0.00 
Class 4C 0.0010 q/-•: 0.0020 v/r-• 

1.5 x 0.05P 

pitch diameter [Note (1)] 
tolerance (min. - 0.005 in.) 

NOTE: 

(1) To avoid a complicated formula and still provide an adequate tolerance, the pitch factor is 
used as a base with the minimum tolerance value set at 0.005 in. 

limitations. This tolerance zone between the maximum 

and minimum thread profiles defines the thread. There 
are additional limitations, within the tolerance zone, 
on the etement's flank angle and lead. 

3.12.2 Tolerance Direction. The tolerances on 

diameters of the internal thread are plus, being applied 
from the minimum sizes to above the minimum sizes. 

The tolerances on diameters of the external threads 

are minus, being applied from the maximum sizes to 
below the maximum sizes. 

3.12.3 Tolerances on Major and Minor Diame- 
ters. The tolerances on major arid minor diameters of 
external and internal threads are based on the data in 

Table 13; the values are listed in Table 14. 

3.12.4 Tolerances on Pitch Diameter. The [)itch 
diameter tolerances for an external and internal thread 

of a given class are the same. These tolerances deter[nine 
the tolerance zone included between the maximum and 

minimum boundary limits. The tolerance Classes 2C, 
3C, and 4C are given in Tables 5, 6, and 7. The ratios 
of the pitch diameter tolerance of Classes 2C, 3C, and 
4C are 3.0, 1.4, and 1, respectively. Pitch diameter 
tolerance is equal to the pitch increment plus the 
diameter increment. 

Class 2C pitch diameter tolerance = 0.030x/P + 0.006'4D 
Class 3C pitch diameter tolerance -= 0.014•/P + 0.0028•/D 
Class 4C pitch diameter tolerance = 0.010x/P + 0.002*JD 

where 

D = nominal major diameter 
P = pitch 
Pitch diameter tolerance on product threads includes 

the effects of all variations in thread form and profile 

including lead (helix), flank angle, taper, and roundness. 
When gaged with Go/Not Go limit gaging per this 
Standard, the functional diameter/size is controlled 
within these limits over the length of engagement. 

3.12.5 Tolerance on Lead. When measurement 

is specified, the allowable lead variation shall not exceed 
0.258618 times one-half the pitch diameter tolerance 
for Classes 4G and 4C. For multiple-start threads, see 
para. 5.1.3 or para. 4.4.3 and Appendix B. 

3.12.6 Tolerance on 14.5 deg Flank Angle. 
When measurement is specified, the allowable variation 
is given in Table 8. These values apply to all classes. 
They approximate a change in functional diameter close 
to one-half the 4G pitch diameter tolerance. The pitch 
diameter equivalent was calculated as follows: approxi- 
mately 0.018P times sum of the two flank angle varia- 
tions in degrees, regardless of sign. 

Tolerances for 14.5 deg flank angle for external and 
internal threads are given in Table 8. 

3.12.7 Tolerance on Circular Runout. When 

measurement is specified, the circular runout (full indica- 
tor movement) between the major cylinder and the 
pitch cylinder of the external thread or the minor 
cylinder and pitch cylinder of the internal thread shall 
not exceed the external thread pitch diameter allowance 
given in Table 9. See para. 2.12.7 for limitations. 

3.12.8 Tolerance on Taper and Roundness. 
When measurement is specified, the tolerance on taper 
and roundness, respectively, shall not exceed one-half 
the pitch diameter tolerance. 
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3.13 Allowances (Minimum Clearance) (es) 

Allowance applied to the pitch diameter of the exter- 
nal thread for Classes 2C, 3C, and 4C are based on 

the major diameter and are given in Table 9. 

3.14 Limits of Size 

Limits of size for centralizing Acme threads of the 
standard series of diameters and pitches are given in 
Table 15. The application of thes, e limits is illustrated 
in Fig. 5. 

3.15 Thread Designations 

The following abbreviations are recommended for 
use on drawings, specifications, and on tools and gages: 

ACME Acme threads 

C centralizing 
L lead 

P pitch 
LH left hand 

(2_) gaging system 21, 22, or 23, as defined in 
ASME B 1.3M 

3.115.1 Examples of Designations (Single- and 
Multiple-Start Threads) 

1.750-4-ACME-2C (21) 

t I I l I •Gaging system number 
! / t t--Centralizing 

I / Acme thread form 
t•_Threads/in. (0.250 in. pitch) 

__Nominal size (major diameter = 1.750 in.) 

1.750-4-ACME-2C-LH (21) 

t l,eft-hand thread 

2.875-0.4P-0.SL-ACME-4C (22) 

l I •_•Gaging system number 
I I__Centralizing 
l•Class 4 

Acme thread form 
l.ead (two start) 

____Pitch (2.5 threads/in.) 
•Nominal size (major diameter = 2.875 in.) 

3.16 Formulas for Determining Diameters 

Formulas follow for the basic, maximum, and mini- 

mum major, pitch, and minor diameters for exte. rnal 

and internal threads of Classes 2C, 3C, and 4C with gage 
length not exceeding twice the basic major diameter. 

3.16.1 Single-Start Threads 
(a) External Threads 

(1) Major diameter: 
(Basic) maximum major diameter = nominal size 

or diameter D 

d max. = d bsc = D bsc 

Minimum major diameter - external maximum 
major diameter- Td (Table 14, column 7, 8, or 9) 

d min. = d bsc - Td 

(2) Pitch diameter: 

Maximum pitch diameter = internal minimum pitch 
diameter- allowance (Table 9) 

d2 max. -- D2 min. - (es) 

Minimum pitch diameter - external maximum pitch 
diameter- Td2 (Table 5, 6, or 7) 

d2 min. = d2 max. - Td2 

(3) Minor diameter: 

Maximum minor diameter - external maximum 

major diameter- P- allowance (para. 3.5) 

d• max. = d max. - P- (es) 

Minimum minor diameter - external maximum 

minor diameter- Td• (Table 13, column 4) 

d l min. -- d• max. - Td• 

(b) Internal Thread 
(1) Major diameter: 

Minimum major diameter -- external maximum 
major diameter + allowance (Table 14, column 4) 

D min. = d bsc + (E/) 

Maximum major diameter - internal minimum major 
diameter + TD (Table 14, column 7, 9, or 11) 

D max. = D min. + TD 

(2) Pitch diameter: 
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(Basic) minimum pitch diameter = external maxi- 
mum major diameter- P/2 

D2 min. = d bsc- P/2 

Maximum pitch diameter - internal minimum pitch 
diameter + TD2 (Table 5, 6, or 7) 

D 2 max. = D2 min. + TD 2 

(3) Minor diameter: 

(Basic) minimum minor diameter = external maxi- 
mum major diameter- P + O. IP 

D• min. = d max. - P + O. lP 

Maximum minor diameter -- internal minimum minor 

diameter + TD• (Table 14, column 6) 

Dt max. = D• min. + TD• 

3.17 Maximum-Material Profile Option 

In the case of manufacture by rolling, the external 
thread profile at the minor diameter may be modified 
in order to obtain a larger rounding on the root of the 
thread. The maximum minor diameter, d3 max., of the 
external thread may in this case be reduced by 0.15P. 

If this profile modification is necessary, due to the 
particular method of manufacture, it must be agreed 
upon by the purchaser and the supplier. 

4 GAGES FOR GENERAL PURPOSE ACME 
THREADS 

The gaging system, described in ASME B I.3M for 
60 deg threads, is applicable for 29 deg threads except 
for some gage requirements. 

Acme screw thread product shall be gaged for accept- 
ances as detailed below. 

(a) System 21: Provides for interchangeable assembly 
with functional size control at the maximum-material 

limit within the length of the ASME B47.1 gage blanks, 
and also control of the characteristics identified as Not 

Go functional size. 

Major diameter is inspected on the external thread 
and minor diameter on the internal thread. 

Lead, flank angle, taper, roundness, and circular 
runout are not checked. 

TABLE 16 ESTIMATED MEASUREMENT 

UNCERTAINTY VALUES FOR 
SCREW THREAD GAGE ELEMENTS 

Nominal 

Thread 

Size 

0.250 Through Above 1.500 
1.500 in. Through 5.000 in. 

External Internal External Internal 

Pitch Diameter, in. 0.0002 0.0004 0.00030 0.0006 
Lead, in. 0.0001 0.0002 0.00015 0.0002 

Half angie, min 
1-3 TPI 6 8 6 8 

4-8 TPI 8 10 8 10 

10-16 TPI 10 12 10 12 

(b) System 22: Provides for interchangeable assembly 
with functional size control at maximum-material limit 

within the length of the ASME B47.1 gage blanks and 
also control of the minimum-material size limits over 

the length of the full thread. The cumulative form 
variations of the thread characteristics such as lead, 

flank angle, taper, and roundness is confined within 
the maximum- and minimum-material limits. 

Major diameter is inspected on the external thread 
and minor diameter on the internal thread. 

(c) System 23: Provides for interchangeable assembly 
with the functional size control at maximum-material 

limit within the length of the ASME B47.1 gage blanks 
and also control of the minimum-material size limits 

over the length of the full thread. The magnitude of 
the other thread characteristics such as lead, flank angle, 
taper, roundness, and runout are measured to be within 
the specified limits. Only thread characteristics in Sys- 
tem 23 for which requirements or limitations are speci- 
fied must be evaluated for System 23 compliance. 

Major diameter and minor diameter are measured. 
(d) Agreement between parties for modification of 

the gaging requirements shall be on procurement con- 
tract. 

(e) When no length of engagement is specified on 
procurement contract, use gage blanks in accordance 
with ASME B47.1. The length should be 3 pitches for 
Go gage. 

4.1 Measurement Uncertainty Estimates 

Measurement uncertainty is inherent in all types 
of measurements. The measurement uncertainty values 
presented in Table 16 are the best estimated values 
currently available for the variation in the dimensions 
of gages when the gage characteristics are measured. 
These variations are inherent in the gage measuring 
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Upper limit for 
gagemaker's 
measured value 

Lower limit for 

gagemaker's 
measured value 

Uncertainty value 

Uncertainty value 

Upper limit for user's 
measured value 

Lower limit for user's 
measured value 

FIG. 6 GAGE ACCEPTANCE 

USING MEAStJREMENT UNCERTAINTY 

techniques and equipment. Measurement uncertainty 
values for lead and flank angle apply to measurements 
of vmiables gage segments or rolls as well as to fixed 
limit gages. 

The measurement uncertainty values are based on 
the use of laboratory grade instruments, accepted rnea- 
surement techniques, and a temperature span of 66øF 
to 70øF (18.9øC to 21.1øC). They do not increase gage 
tolerances. They recognize that tabulated tolerance limits 
are not absolute when size is in dispute. 

4.2 Application 

The application of measurement uncertainty is illus- 
trated in Fig. 6. Measurement values are plus/minus. 

The gage manufacturer shall make the gage within 
applicable tabulated gage (gagemaker' s) tolerance. How- 
ever, if the customer measures the gage outside of 
tolerance, but within the user's verification tolerance, 
the gage shall be acceptable. See Fig. 6. Parties shall 
not round measured values into tolerance zone if the 

next decimal place results in value; outside these zones. 

4.3 Gage Blanks 

Use gage blanks in accordance with ASME B47.1 (see 
Table 18) unless otherwise specified in the procurement 
contract. 

4.4 Gage Tolerances 

Tolerances for the thread elements of Go and Not 

Go thread gages, working and setting, for general 
purpose Acme threads, are given in Table 17. 

4.4.1 Tolerances on Pitch Diameter. The pitch 
diameter tolerances for gages for Classes 2G, 3G, and 
4G, external and internal threads, are given in Table 17. 

See Appendix E4 or F4 for the wire or ball measure- 
ment of pitch diameter on gages with large lead angles, 
approximately 5 deg and larger. 

4.4.2 Tolerances on Major and Minor Diame- 
ters. The tolerances for the major diameter of thread 
plug and minor diameter of the thread ring gages for 
general purpose Acme threads are given in Table 17. 

4.4.3 Tolerances on Lead. The variation in lead 

of Acme thread gages for Classes 3G and 4G product 
shall not exceed 0.0002 in. between any two threads 
not farther apart than I in. However, the variation in 
lead shall not exceed 0.0003 in. for gages and indicating 
gage contacts with a length over 1 in. through 3 in.; 
or 0.0004 in. for gages with a length over 3 in. through 
5 in.; or 0.0006 in. for gages with a length over 5 in. 
For gages for Class 2G product, 0.0001 in. shall be 
added to the above values. See Appendix B for multiple- 
stan threads. 
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TABLE 17 TOLERANCES FOR GO AND NOT GO 

THREAD GAGES, WORKING AND SETTING, GENERAL PURPOSE 
SINGLE-START ACME SCREW THREADS (0.250 in. Through 5.000 in.) 

All Sizes 

Tolerance on Pitch Diameters Tolerance on 
[Note 12)] Thread Plug Major 

Threads/in. and Thread Ring 
[Note (1)] Class 2G Classes 3G and 4G Minor Diameters deg min 

Tolerance 

on Half- 

Angle of 
Thread 

32 0.0006 0.0005 0.001 0 10 

16 0.0006 0.0005 0.001 0 10 

14 0.0006 0.0005 0.001 0 10 

12 0.0006 0.0006 0.001 0 10 

10 0.0007 0.0006 0.002 0 10 

8 0.0008 0.0007 0.002 0 8 

6 0.0009 0.0007 0.002 0 8 

5 0.0010 0.0008 0.002 0 8 

4 0.0011 0.0008 0.002 0 8 

3 0.0013 0.0008 0.002 0 6 

21/2 0.0014 0.0009 0.002 0 6 
2 0.0015 0.0010 0.002 0 6 

11/2 0.0018 0.0010 0.002 0 5 
11/3 0.0018 0.0010 0.002 0 5 
1 0.0021 0.0010 0.002 0 5 

GENERAL NOTE: Tolerances for plain gages are given in Table 23. 
NOTES: 

(1) Intermediate pitches take the tolerances of the next coarser pitch listed in the Table. 
(2) These pitch diameter tolerances for thread gages are not cumulative; they do not include 

tolerances on lead and on half-angle. 

4.4.4 Tolerances on Half Angle of Thread. The 
tolerances shall apply to both the half angle and the 
optical projected half angle o[ gage threads. They are 
specified in Table 17 for the various pitches. This 
insures that the bisector of the included angle will be 
perpendicular to the axis of the thread within proper 
limits. The local deviations from the true thread form 

caused by such irregularities as convex or concave 
sides of threads, or slight projections on the thread 
form, shall not exceed the tolerance permitted on angle 
of thread. The flank angle tolerances apply to the actual 
thread flank contact length between gages or between 
gage and product. When flank angles are measured by 
optical projection, see Appendix G2 for correction from 
normal to axial flank angle. 

4.4.5 Functional Size. Functional diameter in- 

cludes the effects of all variations in pitch diameter, 
thread form, profile, and length of engagement. There- 
fore for limit gaging the functional diameter size has 
the same limits as pitch diameter size. For a measured 
pitch diameter to be acceptable at the maximum-material 

size of external or internal thread, the thread form must 

be perfect. 

4.4.6 End, Partial, or Entry Threads. The partial 
or incomplete entry/end threads of all general purpose 
Acme thread gages above 0.500 in. shall be removed 
by convolution to a full form. Multiple-start gages and 
gages for sizes 0.500 in. and smaller may be chamfered. 

4.5 Gages for External Threads 

Limits of size for Go and Not Go setting plug gages 
for external general purpose Acme thread gages are 
given in Tables 19 and 20, and for Go and Not Go 
working ring gages in Table 21. 

4.5.1 Go Functional Thread Ring or Indicating 
Gage 

(a) Major Diameter. The major diameter of the Go 
ring gage or indicating gage contacts shall clear the 
maximum major diameter of the external part by 0.010 
in. minimum for new gages. For recalibration of used 
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TABLE 18 

ASME B47.1 GO GAGE BLANK LENGTHS 

Nominal Go Ring Go Plug 
Size Gage Length Gage Length 

0.2500-16 0.3437 0.5000 

0.3125-14 0.3437 0.5000 

0.3750-12 0.4375 0.7500 

0.4375-12 0.4375 0.7500 

0.5000-10 0.4375 0.7500 

0.6250-8 0.7500 0.8750 

0.7500-6 0.7500 0.8750 

0.8750-6 0.9375 1.0000 

1.0000- 5 0.9375 1.0000 

1.1250-5 0.9375 1.0000 

1.2500-5 1.1250 1.2500 

1.3750-4 1.1250 1.2500 

1.5000-4 1.1250 1.2500 

1.7500-4 1.2500 1.8750 

2.0000-4 1.2500 1.8750 

2.2500-3 1.3125 2.0000 

2.5000-3 1.3125 2.0000 

2.7500-3 1.3750 2.0000 

3.0000-2 1.3750 [Note (1)] 2.000{) 
3.5000-2 1.4375 [Note (1)] 2.0000 

4.0000-2 1.5000 [Note (1)] 2.1251:) 
4.5000-2 1.5000 [Note (1)] 2.1250 
5.0000-2 1.5000 [Note (1)] 2.1250 

GENERAL NOTE: 

Values are for reference only; see. the latest revision of 
ASME B47.1. 

NOTE: 

(1) Gage blanks have less than 3 threads engagement. 

gages, the ring should have sufficient clearance at the 
major diameter to clear the full form of the setting gage. 
The determination of this clearance is best facilitated by 
the use of a truncated setting plug rather than a full- 
form setting plug gage. 

NOTE: Threads per inch finer than 16 may not be practical or 
possible to achieve 0.010 in. minimum (:learance. The clearance in 
the ring at the major diameter is acceptable if the ring can be 
properly set on a truncated setting plug and the ring clears the full- 
form major diameter on the setting plug. 

(b) Pitch Diameter. The Go thread ring gage size 
shall be set by its fit on the maximum-material limit 
thread Go setting plug gage (see Table 19). The indicat- 
ing Go functional gage is also set to the Go setting 
plug gage. 

(c) Minor Diameter. The minor diameter shall be 
the same as the maximum minor diameter of the external 

thread plus 0.005 in. for pitches finer than 10 threads/ 

ASME B 1.5-1997 

in. and plus 0.010 in. for 10 threads/in. and coarser. 
The tolerance shall be minus. 

(d) Length. When no special length of engagement 
is specific on the procurement contract, use standard 
gaging blanks per ASME B47.1 (see Table 18). The 
length should approximate 3 pitches for single-start 
threads. See para. 4.7 for LE greater than ring gage 
length. 

(e) Thread Form. The Go ring thread form is 
illustrated in Fig. 7, and the indicating gage contact 
thread form is shown in Fig. 8. 

4.5.2 Maximum-Material Limit Thread 

Setting Plug for Go Thread Ring or Indicating 
Gages 

(a) Major Diameter. The major diameter of the 
full-form portion of the thread setting plug gage shall 
be the same as the maximum major diameter of the 
external thread. The gage tolerance shall be plus. The 
major diameter of the truncated section shall be smaller 
than the maximum major diameter of the external thread 
by an amount equal to P/6. The gage tolerance shall 
be minus. 

(b) Pitch Diameter. The pitch diameter of the thread 
setting plug shall be the same as the maximum pitch 
diameter of the external thread. The gage tolerance 
shall be minus. It is recommended that indicating gages 
be set from Class 3G/3C/4G/4C Go set plug gages, 
adjusting for measured pitch diameter. 

(c) Minor Diameter. The minor diameter shall be 
cleared below the minimum minor diameter of the Go 

thread ring gage, thread snap, or indicating gage. 
(d) Length. Use gage blanks in accordance with 

ASME B47.1 (see Table 18). 
(e) Thread Form. Thread form for the Go full form 

and the truncated form is shown in Fig. 9. 

4.5.3 Not Go Thread Ring 
(a) Major Diameter. The major diameter of the 

Not Go ring gage or indicating gage contacts shall 
clear the maximum major diameter of the external part 
by 0.010 in. minimum for new gages. For recalibration 
of used gages, the ring should have sufficient clearance 
at the major diameter to clear the full form of the 
setting gage. The determination of this clearance is 
best facilitated by the use of a truncated setting plug 
rather than a full-form setting plug gage. 

NOTE: Threads/in. finer than 16 may not be practical or possible 
to achieve 0.010 in. minimum clearance. The clearance in the ring 

at the major diameter is acceptable if the ring can be properly set 
on a truncated setting plug and the ring clears the full-form major 
diameter on the setting plug. 

33 

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME B1.5
 19

97

https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf


ASME B1.5-1997 ACME SCREW THREADS 

000 000 

dc•c• c•oo 

000 000 
000 
r..,O (,.0 • 
I"• I"• P• 

o•o •c•c• 

L• L• hO ,-- •- ,-- P• P• P• • • • 000 000 O00• O• 

c•oc• c•do ooo ooo ooo c•oo c•oc• ooo 

ooo ooo ooo ooo ooo •• •• •• 
•• •• •• • • •• ooo ooo ooo 

6oo •• ooo •• ooo 666 666 666 
ooo •• •• mmm ooo •• ooo •• 

ddo doo odo o oo d d d ddd ddd ddd 

34 

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME B1.5
 19

97

https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf


ACME SCREW THREADS 

O0 

• oo 

ooo 

o 

o 

•- oo 

ß 

o oo 

ß 

0 O0 0 O0 O0 0 
O0 0 L• I.• L• 0 0 0 
03 03 0'• ,'- ,"- ,-.- 
r,., r'.- r'.- o'• o'• o3 o o o 
c5 c5 c5 •oo ,-,-• 

,,--00 

ß 

L• I.• L• 

ß 

ß 

000 

000 

ß 

ooo 

ß o . 

o o o 

ß . . 

o o o 
o o o 
03030') 

ß . 

o oo 

ooo 

ooo 
ooo 

ooo 

ß 

ß 

o oo 

o•o 

000 ,r-,r-,r- ,r-,r-,r- •'- •- •'-- 

ooo 
ooo 

. 

oo o 

ß . 

ooo 
ooo 

. 

ooo 

o o o 

ß . . 

ooo 

o oo 
ooo 

ß 

ooo 

. 

oo L• L• L• 0 0 0404 C• 

o0 O• O• O• O0 --- •- •-- 

000 000 

666 66• 
ooo •• 
oo o • • 

0O030O 
qP(D• 
0 0 0 
I• I'• r'-. 

00 O0 O0 
o o 0 

ß . 

0o0 
0 0 0 
L• L• Ll5 
r,., i',., I• 

o o o 

ß 

ooo 

o oo 

ooo 

ß . . 

ooo 

ooo 
o o o 
ooo 

o oo 

ooo 
oo o 

ASME B1.5-1997 

o o o 
ooo 

ooo 

oo o 

ooo 

. 

ß 

o L• L• 

000 

0 0 0 
. . 

000 
O0 0 

ß . 

000 

000 

35 

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME B1.5
 19

97

https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf


ASME B1.5-1997 ACME SCREW THREADS 

õõõ ooo ooo ooo ooo ooo ooo 000 O00 0 O0 O00 0 O0 O00 

• • • 000 • • • 000 • • • 000 

•• 000 000 O00 000 000 

• r'• r,• • P• r,• o o o o oo oo o ooo ooo 
co (.o (.o q;) co (.o o o o o o o o o o o o o o o o 

•, r,•, r,•, •, P•, r-. o o o o o o o o o o o o o o o 
q;) co (.o q;) (.o (.o o o o o o o o o o o o o o o o 

000 LO •") •') 000 000 O00 O00 0 O0 
•"• •') •') P• P• P• 000 •') •") •") O00 •"• •) •") 000 

000 0 O0 000 000 000 000 000 

000 000 000 000 O00 0 O0 0 O0 
ooo •• ooo ooo ooo ooo ooo 
•• •• ooo •• ooo •• ooo 

36 

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME B1.5
 19

97

https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf


ACME SCREW THREADS ASME B1.5-1997 

NOTE: 

(1) For greater than 10 threads/in., 0.0025 in.; for 10 threads/in. and less, 0.0050 in. 

FIG. 7 MAXIMUM-MATERIAL 
GO FUNCTIONAL LIMIT FOR EXTERNAL THREAD 

The major diameter of the full-form portion of the 
thread setting plug gage shall be the same as the 
maximum major diameter of the'. external thread. The 
gage tolerance shall be plus. The major diameter of 
the truncated section shall be smaller than the maximum 

major diameter of the external thread by an amount 
equal to P/6. The gage tolerance shall be minus. 
Clearance cut is optional, unless specified in the procure- 
ment contract. 

(b) Pitch Diameter. The size of a Not Go ring 
gage is determined by its fit on the minimum-mamrial 
limit thread setting plug gage. 

(c) Minor Diameter. The mirnor diameter shall be 
the basic minor diameter of the internal thread plus 
P/4 with the tolerance taken plus. If this results in a 
minor diameter larger than the gage pitch diameter 
size, the gage pitch diameter size shall be used for 
the minor diameter size with the gage tolerance taken 
minus. 

(d) Length. Use gage blanks in accordance with 
ASME B47.1 (see Table 18). 

(e) Thread Form. Thread form is shown in Fig. 10. 

4.5.4 Minimum-Material Pitch Diameter 

Indicating Thread Gage 
(a) Purpose and Use. The indicating gage with cone 

and vee segments, zero lead rolls, and the thread groove 
diameter type with balls inspects the minimum-material 
size of the product thread. The three-segment and three- 
roll gage can check roundness of pitch cylinder for 
120 deg 1obing and taper of pitch cylinder. The two- 
segment, two-roll, or two-ball gage checks even 1obing 
roundness and taper. The indicating gage is set to the 
Go thread setting plug gage. Readings indicate the 
position of the product external thread pitch diameter. 

(b) Design. The cone and vee indicating thread gage 
has rolls or segments that contact over the pitch cylinder. 
The thread groove type indicating thread gage has "best 
size" radius rolls or balls that contact close to the pitch 

cylinder. 
(c) Thread Form. The specifications on form of cone 

and vee segments, cone and vee rolls, and thread groove 
diameter balls are shown in Figs. 11 and 12. 
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-o _•, Pitch cylinder'/• 

/. Full Portion/Jr •///////X Y////Tr/u 

Thread-setting plug for maximum-material .•: 
functional limit and functional size Go 
thread gages 

FIG. 9 GO THREAD FORM -- FULL-FORM AND 
TRUNCATED SETTING P!.UG GAGE FOR EXTERNAL THREAD 

Not Go Working Ring Gage 
(General Purpose and Centralizin 

0.435 P clearance; 
max., see / 
para. 4.5.3(a) 

Pitch cylinder 

Minimunn Product External Thread 

T 

P/8, see para. 
4.5.3(c) 

FIG. 10 NOT GO FUNCTIONAL, DIAMETER LIMIT FOR EXTERNAL THREAD 
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Ball Design 

One rib 

on top 
roll 

Two ribs 
on bottom 

roll 

• • One rib on 
ß/? • i each roll, 

•-/ \ • / one-third 
•/ ./'•:"•-• pitch apart 

Rolls, 
Two or Three 

Contacts 

ß • •, •",,",,' External Thread •'•'•'•'• 

I 
'-- Gaging contacts 

with best-size 

thread balls 

(a) 

Rolls: gaging contacts 
with radius one-half 
best-size thread wire 

diameter 

Gaging Contact 

t 
External 

Thread 

Gaging 
Contact 

Optional contacts, 
see Fig. 11 

(b) 

FIG. 12 INDICATING THREAD GAGES--MINIMUM-MATERIAL 
THREAD GROOVE DIAMETER LIMIT AND SIZE FOR EXTERNAL THREAD 
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Thread-setting plug for minimum-material 
gages and Not Go functional diameter gages 

- P/12 
/14.5 

/ 29 deg 

ß • o 
E • 

FIG. 13 THREAD FORM OF FULL-FORM AND TRUNCATED 
THREAD SETTING PLUG GAGE FOR EXTERNAL THREAD NOT GO THREAD GAGE 

4.5.5 Minimum-Material Limit Thread Setting 
Plug for Not Go Thread Ring Gage 

(a) Major Diameter for Full-Form Gage. The major 
diameter of the full-form portion of the thread setting 
plug shall be the same as the maximum major diameter 
of the external thread. The gage tolerance shall be plus. 

(b) Major Diameter for Truncated Gage. The major 
diameter of the truncated portion of the minimum- 
material limit thread setting plug gage shall be one- 
third the basic thread depth (P/6) smaller than the 
maximum major diameter of the external thread. The 
gage tolerance shall be minus. 

(c) Pitch Diameter. The pitch diameter shall be the 
same as the minimum pitch diameter of the external 
thread, with the tolerance taken plus. 

(d) Minor Diameter. The minor diameter shall be 
cleared below the minimum minor diameter of the Not 

Go thread ring gage. 
(e) Length. Use gage blanks in accordance with 

ASME B47.1 (see Table 18). 
(f) Thread Form. Thread form for full-form and 

truncated Not Go thread setting plug gage is shown 
in Fig. 13. 

4.5.6 Go Plain Ring, Snap, or Indicating Gage 
for Major Diameter. The diameter or the Go plain 
ring gage, or gaging dimensions of the Go plain snap 
gage shall be the same as the maximum major diameter 
of the external product thread. Tolerances are shown 

in Table 23 and shall be minus. Fig. 14 shows the 
major diameter indicating gage. 

4.5.7 Not Go Plain Ring or Snap Gage for 
Major Diameter. The diameter of the Not Go plain 
ring gage or the gaging dimensions of the Not Go 
plain snap gage shall be the same as the minimum major 
diameter of the external product thread. Tolerances are 
shown in Table 23 and shall be plus. 

4.5.8 Indicating Gage for Minor Diameter. The 
designs for the minor diameter indicating gage are 
shown in Fig. 15 where the root width must be less 
than the thread root width to clear. The gage is set to 
the maximum minor diameter of the external product 
thread. 

4.5.9 Indicating Gage for Circular Runout 
(a) Purpose and Use. This indicating gage inspects 

the circular runout of the major diameter to the pitch 
diameter of the product external thread. Readings indi- 
cate the position of product major diameter to the pitch 
diameter within the specified tolerance. 

(b) Design. Indicating gages have three contacts, one 
plain and two threaded at 120 deg, or two contacts, 
one plain and one threaded, at 180 deg, as shown in 
Fig. 16. The threaded segments or roll contacts are 
minimum-material pitch diameter type shown in Fig. 
11. The ball type is shown in Fig. 16, sketch (b). The 
length of the plain contact is designed equal to the 
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(a) (b) 

.•• Rolls, 
Two or Three • • 

Contacts • • 

! ' 

(d) 

FIG. 14 INDICATING PLAIN DIAMETER GAGES -- 
MAXIMUM/MINIMUM MAJOR DIAMETER LIMIT AND SIZE FOR EXTERNAL THREAD 
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length of the standard Go ring gage. The indicating 
gage is set to the Go full-form thread setting plug gage. 

(c) Thread Form. See (b) above. 

4.5.10 Differential Gaging on External Thread. 
Every thread has two gaged sizes: functional diameter 
and pitch diameter. The pitch diameter is the gaged size 
with the least thread element variation. The functional 

diameter is the gaged size that includes all thread 
element variations. Only when a thread is perfect, i.e., 
there are no variations in lead (including helical path), 
flank angles, taper, straightness, and roundness, are 
these gaged sizes equal. A variation of a single-thread 
element on an external thread increases the functional 

size in relation to the pitch diameter. Cumulative thread 
element differential gaging measures the sum of all 
single element variations resulting in the functional 
size. Single-thread element differential gaging measures 
each portion of the total pitch diameter change generated 
by lead and flank angle variations from a perfect thread. 

(a) Single-Element Lead Variation Differential Gag- 
ing. The lead variation differential is the difference in 
indicator readings (Z-Y) illustrated in Fig. 17. The two 
readings are taken without rotating the external product 
thread. The (Z) reading is made with the maximum- 
material Go functional indicating gages illustrated in 
Fig. 8 and the (Y) reading is made with the full-form 
single cone and vee indicating gage illustrated in Fig. 
18. The lead differential shall not exceed the specified 
percentage of pitch diameter tolerance. 

(b) Single-Element Angle Variation Differential Gag- 
i•zg. The angle variation differential is the difference 
in indicator readings (Y-X) illustrated in Fig. 17. The 
t•x.o readings are taken in the same thread without 
rotating the external threaded product. The (Y) reading 
is made with the full-fomq single cone and vee indicating 
gage illustrated in Fig. 18 and the (X) reading is made 
with the minimum-material pitch diameter indicating 
gages illustrated in Fig. 11. The angle differential shall 
not exceed the specified percentage of pitch diameter 
tolerance. This type of gaging does not check whether 
the bisector of the flank angles is perpendicular to the 
thread axis. 

(c) Cumulative Form Dt.'fferential Gaging. The cumu- 
lative form differential is the difference in indicator 

readings (Z-X) illustrated in Fig. 17. The (Z) reading 
is the maximum reading taken around and along the 
external thread. The (X) reading is the minimum reading 
taken around and along the external thread. (Z) reading 
is taken with functional gage (see Fig. 8) and the (X) 
reading is taken with the pitch diameter gage (see Fig. 

11). The cumulative differential shall not exceed the 
pitch diameter tolerance. 

4.5.11 Identification. The gages should be marked 
by nominal size, threads/in., ACME, Class, Acme type 
G, GO or NOT GO, and pitch diameter. 

EXAMPLE: 1/4-16 ACME-2G GO PD 0.2148. 

4.6 Gages for Internal Threads 

Limits of size are given in Table 19 for Go and in 
Table 20 for Not Go working plug gages for internal 
general purpose Acme threads, and indicating solid- 
setting ring gage values are given in Table 22. 

4.6.1 Go Functional Working Thread Plug or 
Indicating Gage With Segments or Zero Lead 
Full-Form Rolls 

(a) Major Diameter. The major diameter of the Go 
thread plug gage shall be equal to the minimum major 
diameter of the internal product thread minus 0.005 
in. for pitches finer than 10 threads/in., and minus 
0.010 in. for 10 threads/in. and coarser. The tolerance 

shall be plus. 
(b) Pitch Diameter. The pitch diameter shall be equal 

to the minimum (basic) pitch diameter of the internal 
thread, with the tolerance plus. 

(c) Minor Diameter. The minor diameter shall clear a 
diame'er smaller by 0.010 in., minimum, than minimum 
minor diameter of the internal thread. 

NOTE: The minor diameter of the working plug gage is a clearance 
only. A minimum of 0.010 in. is suggested. More clearance is 
acceptable, but note that on threads finer than 16 TPI. even a 0.010 
in. clearance may not be possible. In such cases, the gage manufacturer 
will have to determine an amount to clear the minimum minor 

diameter of the internal thread. 

(d) Length. Use gage blanks in accordance with 
ASME B47.1 (see Table 18), unless otherwise specified 
in the procurement contract. See para. 4.7 for LE 
greater than plug gage length. 

(e) Thread Form. The Go plug thread form is shown 
in Fig. 19. The thread form on indicating gage contacts 
is shown in Fig. 20. 

4.6.2 Not Go Working Thread Plug Gage 
(a) Major Diameter. The major diameter of the Not 

Go thread plug gage shall be equal to the maximum 
(basic) major diameter of the external thread minus 
P/4, with the tolerance minus. If this results in a major 
diameter smaller than the gage pitch diameter size, the 
gage pitch diameter shall be used for the major diameter, 
with the gage tolerance plus. 
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Functional Contact 

F•'////.'•//Product External Thread / 

Full-Form 

Cone Contact 

Pitch Diameter 
Cone Contact 

Product 
Exernal 

Full-Form Pitch Diameter 
Functional Contact Vee Contact Vee Contact 

(a) (b) (c) 

PD X' Y Z 

X = indicator reading for (minimum-material) pitch diameter and used for taper, straightness, 
and roundness measurements 

¾ = indicator reading used for •ead differential analysis 
Z = indicator reading for (maximum-material) functional size and used for lead differential analysis 

Z-X = cumulative form differential analysis Ad2c 
Z- Y = individual element analysis for lead differential Ad2;• 
Y-X = individual analysis for angie differential Ad2(z 

FIG. 17 DIFFERENTIAL GAGING FOR EXTERNAL THREAD 

(b) Pitch Diameter. The pitch diameter shall be the 
same as the maximum pitch diameter of the internal 
thread, with a minus tolerance. 

(c) Minor Diameter. The minor diameter shall clear a 
diameter smaller by 0.010 in., minimum, than minimum 
minor diameter of the internal thread. 

NOTE: The minor diameter of the working plug gage is a clearance 
only. A minimum of 0.010 in. is suggested. More clearance is 
acceptable, but note that on threads finer than 16 TPI, even a 0.010 
in. clearance may not be possible. In such cases, the gage manufacturer 
will have to determine an amount to clear the minimum minor 
diameter of the internal thread. 

Clearance cut is optional, unless specified in the 
procurement contract. Clearance cut may have 0.435P 
maximum width between intersections with the flanks 
of the thread. 

(d) Length. Use gage blanks in accordance with 
ASME B47.1 (see Table 18), unless otherwise specified 
in the procurement contract. 

(e) Thread Form. The Not Go thread form is shown 
in Fig. 21. 

4.6.3 Minimum-Material Pitch Diameter 
Indicating Thread Gage 

(a) Purpose and Use. The indicating gage measures 
the minimum-material size of product internal thread. 
The gage is also used to check taper and roundness. 
The gage is set with a Go solid thread setting ring 
(see para. 4.6.4). 

(b) Design. Indicating gages have three contacts posi- 
tioned at 120 deg or two contacts positioned at 180 
deg. Gages are made with segments or rolls with cone 
and vee design or balls. 

(c) Thread Form. The specifications for cone and 
vee segments with flat or best size radiused contacts 
are shown in Fig. 22 and for best size balls or radiused 
zero lead rolls in Fig. 23. 
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• •.-'h•.. / 

Two or Three 
Contacts 

One rib 

on top 
roll 

! \ 

Tr••• ribs bottom 
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One rib on 

each roll, 

one-third 
pitch apart 

Rolls, 
Two or Three 

Contacts 

•// Cone 

/••_ Contact 

GENERAL 

•,••••• ,,••••••••• is similar to Fig. 8. 
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ASME B1.5-1997 ACME SCREW THREADS 

TABLE 21 LIMITING DIMENSIONS, GO AND NOT GO WORKING ADJUSTABLE 
RING GAGES FOR EXTERNAL THREADS, GENERAL PURPOSE SINGLE-START 

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2G, 3G, AND 4G 

Go External Working Ring Not Go External Working Ring 

Major Pitch Minor Major Pitch Minor 
Diameter, Diameter Diameter Diameter, Diameter Diameter 

Clear Clear 

Designation (Reference) Max. Min. Max. Min. (Reference) Max. Min. Max. Min. 

0.2500-16.0 ACME-2G 0.2600 0.2148 0.2142 0.1825 0.1815 0.2600 0.2049 0.2043 0.2041 0.2031 

0.2500-16.0 ACME-3G 0.2600 0.2158 0.2153 0.1825 0.1815 0.2600 0.2114 0.2109 0.2041 0.2031 
0.2500-16.0 ACME-4G 0.2600 0.2168 0.2163 0.1825 0.1815 0.2600 0.2138 0.2133 0.2041 0.2031 

0.3125-14.0 ACME-2G 0.3225 0.2728 0.2722 0.2361 0.2351 0.3225 0.2620 0.2614 0.2600 0.2590 

0.3125-14.0 ACME-3G 0.3225 0.2738 0.2733 0.2361 0.2351 0.3225 0.2690 0.2685 0.2600 0.2590 

0.3125-14.0 ACME-4G 0.3225 0.2748 0.2743 0.2361 0.2351 0.3225 0.2715 0.2710 0.2600 0.2590 

0.3750-12.0 ACME-2G 0.3850 0.3284 0.3278 0.2867 0.2857 0.3850 0.3167 0.3161 0.3135 0.3125 

0.3750-12.0 ACME-3G 0.3850 0.3296 0.3290 0.2867 0.2857 0.3850 0.3244 0.3238 0.3135 0.3125 

0.3750-12.0 ACME-4G 0.3850 0.3309 0.3303 0.2867 0.2857 0.3850 0.3274 0.3268 0.3135 0.3125 

0.4375-12.0 ACME-2G 0.4475 0.3909 0.3903 0.3492 0.3482 0.4475 0.3789 0.3783 0.3760 0.3750 

0.4375-12.0 ACME-3G 0.4475 0.3921 0.3915 0.3492 0.3482 0.4475 0.3868 0.3862 0.3760 0.3750 
0.4375-12.0 ACME-4G 0.4475 0.3934 0.3928 0.3492 0.3482 0.4475 0.3868 0.3862 0.3760 0.3750 

0.5000-10.0 ACME-2G 0.5100 0.4443 0.4436 0.3900 0.3880 0.5100 0.4313 0.4306 0.4270 0.4250 
0.5000-10.0 ACME-3G 0.5100 0.4458 0.4452 0.3900 0.3880 0.5100 0.4400 0.4394 0.4270 0.4250 

0.5000-10.0 ACME-4G 0.5100 9.4472 0.4466 0.3900 0.3880 0.5100 0.4432 0.4426 0.4270 0.4250 

0.6250-8.0 ACME-2G 0.6350 0.5562 0.5554 0.4900 0.4880 0.6350 0.5416 0.5408 0.5332 0.5312 

0.6250-8.0 ACME-3G 0.6350 0.5578 0.5571 0.4900 0.4880 0.6350 0.5513 0.5506 0.5332 0.5312 
0.6250-8.0 ACME-4G 0.6350 0.5593 0.5586 0.4900 0.4880 0.6350 0.5549 0.5542 0.5332 0.5312 

0.7500-6.0 ACME-2G 0.7600 0.6598 0.6589 0.5733 0.5713 0.7600 0.6433 0.6424 0.6270 0.6250 
0.7500-6.0 ACME-3G 0.7600 0.6615 0.6608 0.5733 0.5713 0.7600 0.6541 0.6534 0.6270 0.6250 
0.7500-6.0 ACME-4G 0.7600 0.6632 0.6625 0.5733 0.5713 0.7600 0.6581 0.6574 0.6270 0.6250 

0.8750-6.0 ACME-2G 0.8850 0.7842 0.7833 0.6983 0.6963 0.8850 0.7672 0.7663 0.7520 0.7500 
0.8750-6.0 ACME-3G 0.8850 0.7861 0.7854 0.6983 0.6963 0.8850 0.7785 0.7778 0.7520 0.7500 
0.8750-6.0 ACME-4G 0.8850 0.7880 0.7873 0.6983 0.6963 0.8850 0.7827 0.7820 0.7520 0.7500 

1.0000-5.0 ACME-2G 1.0100 0.8920 0.8910 0.7900 0.7880 1.0100 0.8736 0.8726 0.8520 0.8500 
1.0000-5.0 ACME-3G 1.0100 0.8940 0.8932 0.7900 0.7880 1.0100 0.8857 0.8849 0.8520 0.8500 
1.0000-5.0 ACME-4G 1.0100 0.8960 0.8952 0.7900 0.7880 1.0100 0.8903 0.8895 0.8520 0.8500 

1.1250-5.0 ACME-2G 1.1350 1.0165 1.0155 0.9150 0.9130 1.1350 0.9977 0.9967 0.9770 0.9750 
1.1250-5.0 ACME-3G 1.1350 1.0186 1.0178 0.9150 0.9130 1.1350 1.0102 1.0094 0.9770 0.9750 
1.1250-5.0 ACME-4G 1.1350 1.0208 1.0200 0.9150 0.9130 1.1350 1.0150 1.0142 0.9770 0.9750 

1.2500-5.0 ACME-2G 1.2600 1.1411 1.1401 1.0400 1.0380 1.2600 1.1220 1.1210 1.1020 1.1000 
1.2500-5.0 ACME-3G 1.2600 1.1433 1.1425 1.0400 1.0380 1.2600 1.1347 1.1339 1.1020 1.1000 
1.2500-5.0 ACME-4G 1.2600 1.1455 1.1447 1.0400 1.0380 1.2600 1.1396 1.1388 1.1020 1.1000 

1.3750-4.0 ACME-2G 1.3850 1.2406 1.2395 1.1150 1.1130 1.3850 1.2197 1.2186 1.1895 1.1875 
1.3750-4.0 ACME-3G 1.3850 1.2430 1.2422 1.1150 1.1130 1.3850 1.2335 1.2327 1.1895 1.1875 
1.3750-4.0 ACME-4G 1.3850 1.2453 1.2445 1.1150 1.1130 1.3850 1.2388 1.2380 1.1895 1.1875 

(continued) 
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TABLE 21 LIMITING DIMENSIONS, GO AND NOT GO WORKING ADJUSTABLE 
RING GAGES FOR EXTERNAL THREADS, GENERAL PURPOSE SINGLE-START 

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2G, 3G, AND 4G iCONT'D) 

Go External Working Ring Not Go External Working Ring 

Major Pitch Minor Major Pitch Minor 
Diameter, Diameter Diameter Diameter, Diameter Diameter 

Clear Clear 

Designation (Reference) Max. Min. Max. Min. (Reference) Max. Min. Max. Min. 

1.5000-4.0 ACME-2G 1.5100 1.3652 1.3641 1.2400 1.2380 1.5100 1.3440 1.3429 1.3145 1.3125 
1.5000-4.0 ACME-3G 1.5100 1.3677 1.3669 1.2400 1.2380 1.5100 1.3581 1.3573 1.3145 1.3125 
1.5000-4.0 ACME-4G 1.5100 1.3701 1.3693 1.2400 1.2380 1.5100 1.3635 1.3627 1.3145 1.3125 

1.7500-4.0 ACME-2G 1.7600 1.6145 1.6134 1.4900 1.4880 1.7600 1.5927 1.5916 1.5645 1.5625 
1.7500-4.0 ACME-3G 1.7600 1.6171 1.6163 1.4900 1.4880 1.7600 1.6072 1.6064 1.5645 1.5625 
1.7500-4.0 ACME-4G 1.7600 1.6198 1.6190 1.4900 1.4880 1.7600 1.6130 1.6122 1.5645 1.5625 

2.0000-4.0 ACME-2G 2.0100 1.8637 1.8626 1.7400 1.7380 2.0100 1.8413 1.8402 1.8145 1.8125 
2.0000-4.0 ACME-3G 2.0100 1.8665 1.8657 1.7400 1.7380 2.0100 1.8563 1.8555 1.8145 1.8125 
2.0000-4.0 ACME-4G 2.0100 1.8693 1.8685 1.7400 1.7380 2.0100 1.8623 1.8615 1.8145 1.8125 

2.2500-3.0 ACME-2G 2.2600 2.0713 2.0700 1.9047 1.8987 2.2600 2.0463 2.0450 2.0020 2.0000 
2.2500-3.0 ACME-3G 2.2600 2.0743 2.0735 1.9047 1.8987 2.2600 2.0628 2.0620 2.0020 2.0000 
2.2500-3.0 ACME-4G 2.2600 2.0773 2.0765 1.9047 1.8987 2.2600 2.0693 2.0685 2.0020 2.0000 

2.5000-3.0 ACME-2G 2.5100 2.3207 2.3194 2.1567 2.1547 2.5100 2.2952 2.2939 2.2520 2.2500 
2.5000-3.0 ACME-3G 2.5100 2.3238 2.3230 2.1567 2.1547 2.5100 2.3121 2.3113 2.2520 2.2500 
2.5000-3.0 ACME-4G 2.5100 2.3270 2.3262 2.1567 2.1547 2.5100 2.3189 2.3181 2.2520 2.2500 

2.7500-3.0 ACME-2G 2.7600 2.5700 2.5687 2.4067 2.4047 2.7600 2.5440 2.5427 2.5020 2.5000 
2.7500-3.0 ACME-3G 2.7600 2.5734 2.5726 2.4067 2.4047 2.7600 2.5615 2.5607 2.5020 2.5000 

2.7500-3.0 ACME-3G 2.7600 2.5767 2.5759 2.4067 2.4047 2.7600 2.,5684 2.5676 2.5020 2.5000 

3.0000-2.0 ACME-2G 3.0100 2.7360 2.7345 2.4900 2.4880 3.0100 2.7059 2.7044 2.6270 2.6250 
3.0000-2.0 ACME--3G 3.0100 2.7395 2.7385 2.4900 2.4880 3.0100 2.7258 2.7248 2.6270 2.6250 
3.0000-2.0 ACME-4G 3.0100 2.7430 2.7420 2.4900 2.4880 3.0100 2.7335 2.7325 2.6270 2.6250 

3.5000-2.0 ACME-2G 3.5100 3.2350 3.2335 2.9900 2.9880 3.5100 3.2041 3.2026 3.1270 3.1250 
3.5000-2.0 ACME-3G 3.5100 3.2388 3.2378 2.9900 2.9880 3.5100 3.2247 3.2237 3.1270 3.1250 
3.5000-2.0 ACME-4G 3.5100 3.2425 3.2415 2.9900 2.9880 3.5100 3.2327 3.2317 3.1270 3.1250 

4.0000-2.0 ACME-2G 4.0100 3.7340 3.7325 3.4900 3.4880 4.0100 3.7023 3.7008 3.6270 3.6250 
4.0000-2.0 ACME-3G 4.0100 3.7380 3.7370 3.4900 3.4880 4.0100 3.7235 3.7225 3.6270 3.6250 

4.0000-2.0 ACME-4G 4.0100 3.7420 3.7410 3.4900 3.4880 4.0100 3.7319 3.7309 3.6270 3.6250 

4.5000-2.0 ACME-2G 4.5100 4.2330 4.2315 3.9900 3.9880 4.5100 4.2006 4.1991 4.1270 4.1250 

4.5000-2.0 ACME-3G 4.5100 4.2373 4.2363 3.9900 3.9880 4.5100 4.2225 4.2215 4.1270 4.1250 

4.5000-2.0 ACME-4G 4.5100 4.2415 4.2405 3.9900 3.9880 4.5100 4.2312 4.2302 4.1270 4.1250 

5.0000-2.0 ACME-2G 5.0100 4.7319 4.7304 4.4900 4.4880 5.0100 4.6988 4.6973 4.6270 4.6250 

5.0000-2.0 ACME-3G 5.0100 4.7364 4.7354 4.4900 4.4880 5.0100 4.7212 4.7202 4.6270 4.6250 

5.0000-2.0 ACME-4G 5.0100 4.7409 4.7399 4.4900 4.4880 5.0100 4.7304 4.7294 4.6270 4.6250 
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ASME B1.5-1997 ACME SCREW THREADS 

,• Width of flat 0.28P +/- 0.02P 
45 

Centralizing Thread 

5 

E• 
'E ,o 

NOTE: 

(1) For greater than 10 threads/in., 0.0025 in.' for 10 threads/in. and less, 0.0050 in. 

FIG. 19 MAXIMUM-MATERIAL GO FUNCTIONAL LIMIT FOR INTERNAL THREAD 

4.6.4 Solid Thread Setting Go Ring Gage 
(a) Purpose and Use. Thread setting ring gage is 

used for setting internal thread indicating gage. 
(b) Design. The minor diameter of the Go setting 

ring gage is equal to the minimum minor diameter of 
the internal thread, with a gage tolerance plus. The 
pitch diameter shall be equal to the minimum (basic) 
pitch diameter of the internal thread, with a tolerance 
plus. The major diameter shall be cleared as shown 
in Fig. 24. The feather edge at both ends of the thread 
ring gage shall be removed to obtain a full-thread blunt 
start. In all cases, measured pitch diameter shall be 
marked on the gage or on an attached tag. It is 
recommended that indicating gages be set from Go set 

ring gages, with setting adjusted for measured pitch 
diameter. See Appendix F for measurement of internal 
pitch diameter. 

A Go and Not Go threaded check plug gages for 
internal pitch diameter may be used to establish the 
pitch diameter of the solid setting ring gage. See 
Appendix G3. 

(c) Length. Use gage blanks in accordance with 
ASME B47.1 (see Table 18). 

4.6.5 Go Plain Plug Gage for Minor Diameter 
of Internal Thread. The diameter of the Go plain 
plug gage, shown in Fig. 25, shall be the same as the 
minimum minor diameter of the internal thread. The 
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Maximum Product Internal Thread 

Pitch 

cylinder 

Not Go Working Plug Gage 

'Clearance 
0.435 P max. 

general 
purpose and 
centralizing 
[see para. 
4.6.2(c)] 

FIG. 21 NOT GO FUNCTIONAL DIAMETER LIMIT FOR INTERNAL THREAD 

gage tolerance shall be plus (see Table 23). The gage 
length shall be in accordance with ASME B47.1 (see 
Table 18). 

4.6.6 Not Go Plain Plug Gage for Minor 
Diameter of Internal Thread. The diameter of the 
Not Go plain plug gage shall be the same as the 
maximum minor diameter of the internal thread. The 
gage tolerance shall be minus (see Table 23). The gage 
length shall be in accordance with ASME B47.1 (see 
Table 18). 

4.6.7 Circular Runout Indicating Gage 
(a) Purpose and Use. The indicating gage inspects 

the runout of the minor cylinder to the pitch cylinder 
of the product internal thread. Readings indicate the 
position of' the product minor diameter to the pitch 
diameter within the specified tolerance. 

(b) Design. The thread-type indicating gage has three 
contacts, one plain and two threaded, spaced 120 deg, 
or two contacts, spaced 180 deg [see Fig. 26, sketch (a)]. 

The ball-type indicating gage has two balls on one 
contact engaging the threads and one contact has a 
plain prism-shaped finger 180 deg apart from the ball 
contact [see Fig. 26, sketch (b)]. 

The indicating gage is set by the Go setting ring 
gage (see para. 4.6.4) with plain gaging contact on 
minor diameter of the thread setting ring gage and the 
thread contacts on pitch diameter of the thread ring gage. 

(c) Thread Form. The specifications for thread form 
on the cone and vee segments and rolls are summarized 
in Fig. 26. Plain contact has bearing on minor diameter 
of product thread. Balls are "best size" contacting thread 
at pitch cylinder. 

4.6.8 Differential Gaging for Internal Thread. 
The differential gaging principle is explained in para. 
4.5.10 for external threads. It is similar for internal 

threads and is illustrated in Fig. 27. The (Z) reading 
is taken with the maximum-material Go functional 
indicating gage illustrated in Fig. 20. The (Y) reading 
is taken with the full-form single cone and vee indicating 
gage illustrated in Fig. 28. The (X) reading is taken 
with the pitch diameter indicating gage illustrated in 
Fig. 22. 

(a) Single element lead differential gaging reading 
is (Y-Z). 

(b) Single element angle differential gaging reading 
is (X-Y). 
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FIG. 24 THREAD FORM OF SOLID 

THREAD SETTING RING GAGE FOR INTERNAL THREAD 

Minor 

diameter 

Made to Class 

Not Go 

FIG. 25 MINOR DIAMETER LIMIT-- 

CYLINDRICAL PLUG GAGES FOR INTERNAL THREAD 
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TABLE 22 LIMITING DIMENSIONS, SOLID-SETTING 
THREAD RING GAGES FOR INTERNAL THREAD 

INDICATING GAGES, SINGLE-START ACME SCREW THREADS 

Internal Setting Ring 

Minor Pitch 

Diameter Diameter 

Designation Min. Max. Min. Max. 

Major Diameter, 
Min. Clear 

Reference 

0.2500-16.0 ACME-4G 0.1875 0.1885 0.2188 0.2194 

0.3125-14.0 ACME-4G 0.2411 0.2421 0.2768 0.2774 

0.3750-12.0 ACME-4G 0.2917 0.2927 0.3333 0.3339 

0.4375-12.0 ACME-4G 0.3542 0.3452 0.3958 0.3964 

0.5000-10.0 ACME-4G/C 0.4000 0.4020 0.4500 0.4506 
0.6250-8.0 ACME-4G/C 0.5000 0.5020 0.5625 0,5632 
0.7500-6.0 ACME-4G/C 0.5833 0.5853 0.6667 0.6674 
0.8750-6.0 ACME-4G/C 0.7083 0.7103 0.7917 0.7924 

1.0000-5.0 ACME-4G/C 0.8000 0.8020 0.9000 0.9008 
1.1250-5.0 ACME-4G/C 0.9250 0.9270 1.0250 1.0258 
1.2500-5.0 ACME-4G/C 1.0500 1.0520 1.1500 1.1508 
1.3750-4.0 ACM E-4G/C 1.1250 1.1250 1.2500 1.2508 

1.5000-4.0 ACME-4G/C 1.2500 1.2520 1.3750 1.3758 
1.7500-4.0 ACME-4G/C 1.5000 1.5020 1.6250 1.6258 
2.0000-4.0 ACME-4G/C 1.7500 1.7520 1.8750 1.8758 
2.2500-3.0 ACME-4G/C 1.9167 1.9187 2.0833 2.0841 

2.5000-3.0 ACM E-4G/C 2.1667 2.1687 2.3333 2.3341 
2.7500-3.0 ACME-4G/C 2.4167 2.4187 2.5833 2.5841 
3.0000-2.0 ACME-4G/C 2.5000 2.5020 2.7500 2.75 t0 
3.5000-2.0 ACME-4G/C 3.0000 3.0020 3.2500 3.2510 

4.0000-2.0 ACME-4G/C 3.5000 3.5020 3.7500 3.7510 
4.5000-2.0 ACME-4G/C 4.0000 4.0020 4.2500 4.2510 
5.0000-2.0 ACME-4G/C 4.5000 4.5020 4.7500 4.7510 

0.2600 

0.3225 

0.3850 

0.4475 

0.5200 

0.6450 

0.7700 

0.8950 

1.0200 

1.1450 

1.270O 

1.395O 

1.5000 

1.7700 

2.0200 

2.27OO 

2.5200 

2.770O 

3,0200 

3.5200 

4.0200 

4.5200 

5.0200 

TABLE 23 PLAIN GAGE TOLERANCES 

Size Range 

Above 

To and 

Including 

Class Z 

Tolerances 

for Plain 

Gages 

0.150 

0.825 

1.510 

2.510 

4.510 

0.825 

1.510 

2.510 

4.510 

6.510 

O.OOO1O 

O.OOO12 

O.OOO16 

0.00020 

0.00025 
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gments 
Two or Thr•e 

Contacts 

._• 

! 

Rolls, 
Two or 'Three 

•'•,••'• Internal Thread 

See Fig. 22 
for details 

(a) 

Internal Thread 

%Contacts E • • • ._c • Prism fingers J /•- Ball finger 

I• % • • % N Internal Thread. • • • • ¾ 

(b) 

Prism fingers 

FIG. 26 INDICATING THREAD GAGES-- 

DIAMETER RUNOUT, MINOR TO PITCH DIAMETER, FOR INTERNAL THREAD 
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I I•e• e• • 

Segments, 
Two or Three 

Product Internal Thread ,•••%.'• 

V////Full-Form Vee Contact 
•//////////////////• 

Form similar to •ig. 20 

Full form 

•,// Full-Form Cone Contact, •/',,• If • •_ , . Ful orm 
t 

Rolls, 
Two or Three 

Contacts 

FIG. 28 SINGLE-THREAD, FULL-FORM INDICATING GAGES- 
CONE AND VEE HELICAL SEGMENTS AND ZERO LEAD ROLLS FOR INTERNAL THREAD 
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(c) Cumulative form differential gaging reading is 
(X-Z). 

4.6.9 Minor Diameter Indicating Gage. Gages 
are made to the individual gage manufacturer's design 
with gaging contacts (segments or rolls) at 120 deg or 
180 deg apart (see Fig. 29). Gage is set to cylindrical 
ring gage or a gage block gap where appropriate. 

4.6.10 Major Diameter Indicating Gage 
(a) Purpose and Use. This measurement is to verify 

that the clearance between the internal and external 

thread major diameter is correct. 
(b) Design. Gages are made to the individual manu- 

facturer's designs (see Fig. 30). The width of flat on 
the thread crest contact shall be less than (Frn) to 
avoid interference with comer radii due to tool wear. 

The included angle on the indicating gage thread contact 
should be 10 deg or smaller. 

(c) Indicating Gage Setting. The indicating gage is 
set to the plain ring gage. 

4.7 ASME B47.1 Gage Blanks 

See Appendix G1 for Go gage compensation. Table 
l 8 is also provided for Go gage blank length preference. 

5 GAGING FOR CENTRALIZING ACME 

THREADS 

This section does not repeat information contained 
in section 4 on gages for general purpose Acme threads. 
See pars. 4 for gaging system description, paras. 4.1 
and 4.2 for measurement uncertainty, and pars. 4.3 for 
gage blanks. 

5.1 Gage Tolerances 

Tolerances for the thread elements of Go and Not 

Go thread gages for centralizing Acme threads are 
given in Table 24. 

5.1.1 Tolerances on Pitch Diameter. The pitch 
diameter tolerances for gages for Classes 2C, 3C, and 
4C, external and internal threads, are given in Table 24. 

See Appendix E4 or F4 for wire or ball measurement 
of pitch diameter on gages with large lead angles, 
approximately 5 deg and larger. 

5.1.2 Tolerances on Major and Minor Diame- 
ters. The tolerances for the major diameter of thread 
plug and minor diameter of thread ring gages for 
centralizing Acme thread gages are given in Table 24. 

5.1.3 Tolerances on Lead. The variation in lead 

of all Acme thread gages for Classes 3C and 4C product 
shall not exceed 0.0002 in. between any two threads 
not farther than I in. apart. However, the lead variation 
shall not exceed 0.0003 in. for gages with length over 
1 in. through 3 in.; or 0.0004 for gages with length 
over 3 in. through 5 in.; or 0.0006 in. for gages with 
a length over 5 in. For gages for Class 2C product, 
0.0001 in. shall be added to the above values. 

5.1.4 Tolerances on Flank Angle of Thread. 
The tolerances shall apply to both the flank angle and 
the optical projected flank angle viewed normal to the 
thread axis (see Appendix G2). 

The tolerances on angle of thread, as specified in 
Table 24, for the various pitches, are tolerances on 
one-half of the included angle. This insures that the 
bisector of the included angle will be perpendicular to 
the axis of the thread within proper limits. The equiva- 
lent deviation from true thread form caused by such 
irregularities as convex or concave sides of thread, or 
slight projections on the thread form, should not exceed 
the tolerances permitted on angle of thread. The flank 
angle tolerances apply to the actual flank contact length 
between gages or between gage and product. 

5.1.5 Functional Size. Same as para. 4.1.5. 

5.1.6 End, Partial, or Entry Threads. The partial 
or incomplete entry/end threads of all single lead cen- 
tralizing Acme thread gages above 0.500 in. shall be 
removed by convolution to a full form. Multiple-start 
gages and gages for sizes 0.5000 in. and smaller may 
be chamfered. 

5.2 Gages for External Centralizing Acme 
Thread 

For limits of size for Go and Not Go setting plug 
gages for external centralizing Acme thread gages, see 
Table 25. For Go and Not Go working ring gages for 
external centralizing threads, see Table 26. 

5.2.1 Go Thread Ring or Indicating Gage 
(a) Major Diameter. The major diameter of the Go 

ring gage or indicating gage contacts shall clear the 
maximum major diameter of the external part by 0.010 
in. minimum for new gages. For recalibration of used 
gages, the ring should have sufficient clearance at the 
major diameter to clear the full form of the setting gage. 
The determination of this clearance is best facilitated by 
the use of a truncated setting plug rather than a full- 
form setting plug gage. 
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(a) 
Three or Two Point Contact 

ß -= E Segments 

(b) 
Three or Two Point Contact 

Rolls 

(c) 

I 

:•-- Prism fingers 

FIG. 29 INDICATING PLAIN DIAMETER GAGES- 

MAXIMUM/MINIMUM MINOR DIAMETER LIMIT AND SIZE FOR INTERNAL THREAD 

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME B1.5
 19

97

https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf


ASME B1.5-1997 ACME SCREW THREADS 

/ • / • 

/ \I / \ I I\ /t •5 Segments •-- Three \r ........ '"# 

• / • max. 

(a) 

See 

enlarged 
ß 

view 

-• • Frn 
/ , 

10 deg 

29 deg 

/ 
Gage contact 

less than root width 

/ 

/ 

I 

\1 

/ 

/ 

(b) 

(c) 

threads, 

See enlarged view 
[,•• Inernl Thread 

• • Three ribs, :5 Rolls 

.o_ -- max. 

Prism finger --• 
f Ball finger 

I ( 

Internal Thread 

See enlarged 
view 

Set to Plain Ring, see Table 2 

FIG. 30 INDICATING DIAMETER GAGES-- 
MAXIMUM/MINIMUM MAJOR DIAMETER LIMIT AND SIZE FOR INTERNAL THREAD 
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TABLE 24 TOLERANCES FOR GO AND NOT GO THREAD GAGES, WORKING AND SETTING, 
FOR CENTRALIZING SINGLE-START ACME SCREW THREADS (0.250 in. Through 5.000 in.) 

Tolerance 

Tolerance on on Half- 
Pitch Diameters Angle of 

[Note (2)] Tolerance on Thread Plug Major Diameters Tolerance Thread _* 
on Minor 

Go Working Thread Plug/ Go and Not Go Full-Form Diameter of 
Special Not Go Work- and Truncated Setting Go and Not 

Threads/in. Classes 3C ing Plug for Major Diam- Thread Plug and Not Go Go Thread 
[Note {1)] Class 2C and 4C eter of Internal Thread Working Plug Gages Ring Gages deg min 

10 0.0007 0.0006 0.00020 0.002 0.002 0 10 
8 0.0008 0.0007 0.00020 0.002 0.002 0 8 
6 0.0009 0.0007 0.00020 0.002 0.002 0 8 

5 0.0010 0.0008 0.00020 0.002 0.002 0 8 
4 0.0011 0.0008 0.00025 0.002 0.002 0 8 
3 0.0013 0.0008 0.00030 0.002 0.002 0 6 
21/2 0.0014 0.0009 0.00040 0.002 0.002 0 6 

2 0.0015 0.0010 0.00040 0.002 0.002 0 6 
1 •/3 0.0018 0.0010 0.00050 0.002 0.002 0 5 
11/2 0.0018 0.0010 0.00050 0.002 0.002 0 5 
I 0.0021 0.0010 0.00050 0.002 0.002 0 5 

NOTES: 

(1) Intermediate pitches take the tolerances of the next coarser pitch listed in this Table. 
(2) These pitch diameter tolerances for thread gages are not cumulative; that is, they do not include tolerances on lead and 

on half-angle. 

NOTE: Threads/in. finer than 16 may not be practical or possible 
to achieve 0.010 in. minimum clearance. The clearance in the ring 

at the major diameter is acceptable if the ring can be properly set 
on a truncated setting plug and the ring clears the full-form major 
diameter on the setting plug. 

(b) Pitch Diameter. The size of a Go thread ring 
is determined by its fit on the maximum-material limit 
thread setting plug gage. The indicating gage is set to 
the full-form Go thread setting plug gage. 

(c) Minor Diameter. The minor diameter shall be 
less than the minimum minor diameter of the internal 

product thread by the amount of the pitch diameter 
allowance given in Table 9. The tolerance shall be 
minus. 

(d) Length. When no special length of engagement 
is specified on the procurement contract, use standard 
gaging blanks per ASME B47.1 (see Table 18). The 
length should approximate 3 pitches for single-start 
threads. See para. 4.7 for LE greater than ring gage 
length. 

(e) Go maximum-material ring and indicating gage 
are illustrated in Figs. 7 and 8, respectively. 

5.2.2 Maximum-Material Limit Thread 
Setting Plug for Go Thread Ring or Indicating 
Gages 

(a) Major Diameter. The major diameter of the full- 
form portion of the maximum-material limit thread 
setting plug gage shall be the same as the maximum 
major diameter of the external product thread. The 
gage tolerance shall be plus. The major diameter of 
the truncated portion of the thread setting plug gage 
shall be smaller by one-third of the basic thread depth 
(P/6) than the maximum major diameter of the external 
thread. The gage tolerance shall be minus. 

(b) Pitch Diameter. The pitch diameter of the thread 
setting plug shall be the same as the maximum pitch 
diameter of the external thread. The gage tolerance 
shall be minus. In all cases, measured pitch diameter 
shall be marked on the gage or an attached tag. It is 
recommended that indicating gages be set from Class 
3G/3C/4G/4C Go set plug gages, adjusting for measured 
pitch diameter. 

(c) Minor Diameter. The minor diameter shall be 
cleared below the minimum minor diameter of the Go 

ring and indicating gage. 
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TABLE 26 LIMITING DIMENSIONS, GO AND NOT GO WORKING ADJUSTABLE 
RING GAGES FOR EXTERNAL THREAD, CENTRALIZING SINGLE-START 

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C 

Go External Working Ring Not Go External Working Ring 

Major Major 
Diameter, Pitch Diameter Minor Diameter Diameter, Pitch Diameter Minor Diameter 

Clear Clear 

Designation (Reference) Max. Min. Max. Min. (Reference) Max. Min. Max. Min. 

0.5000-10.0 ACME-2C 0.5100 0.4443 0.4436 0.4043 0.4023 0.5100 0.4313 0.4306 0.4270 0.4250 
0.5000-10.0 ACME-3C 0.5100 0.4458 0.4452 0.4058 0.4038 0.5100 0.4400 0.4394 0.4270 0.4250 
0.5000-10.0 ACME-4C 0.5100 0.4472 0.4466 0.4072 0.4052 0.5100 0.4432 0.4426 0.4270 0.4250 

0.6250-8.0 ACME-2C 0.6350 0.5562 0.5554 0.5062 0.5042 0.6350 0.5416 0.5408 0.5332 0.5312 
0.6250-8.0 ACME-3C 0.6350 0.5578 0.5571 0.5078 0.5058 0.6350 0.5513 0.5506 0.5332 0.5312 
0.6250-8.0 ACME-4C 0.6350 0.5593 0.5586 0.5093 0.5073 0.6350 0.5549 0.5542 0.5332 0.5312 

0.7500-6.0 ACME-2C 0.7600 0.6598 0.6589 0.5931 0.5911 0.7600 0.6433 0.6424 0.6270 0.6250 
0.7500-6.0 ACME-3C 0.7600 0.6615 0.6608 0.5948 0.5928 0.7600 0.6541 0.6534 0.6270 0.6250 
0.7500-6.0 ACME-4C 0.7600 0.6632 0.6625 0.5965 0.5945 0.7600 0.6581 0.6574 0.6270 0.6250 

0.8750-6.0 ACME-2C 0.8850 0.7842 0.7833 0.7175 0.7155 0.8850 0.7672 0.7663 0.7520 0.7500 
0.8750-6.0 ACME-3C 0.8850 0.7861 0.7854 0.7194 0.7174 0.8850 0.7785 0.7778 0.7520 0.7500 
0.8750-6.0 ACME-4C 0.8850 0.7880 0.7873 0.7213 0.7193 0.8850 0.7827 0.7820 0.7520 0.7500 

1.0000-5.0 ACME-2C 1.0100 0.8920 0.8910 0.8120 0.8100 1.0100 0.8736 0.8726 0.8520 0.8500 
1.0000-5.0 ACME-3C 1.0100 0.8940 0.8932 0.8140 0.8120 1.0100 0.8857 0.8849 0.8520 0.8500 
1.0000-5.0 ACME-4C 1.0100 0.8960 0.8952 0.8160 0.8140 1.0100 0.8903 0.8895 0.8520 0.8500 

1.1250-5.0 ACME-2C 1.1350 1.0165 1.0155 0.9365 0.9345 1.1350 0.9777 0.9967 0.9770 0.9750 
1.1250-5.0 ACME-3C 1.1350 1.0186 1.0178 0.9386 0.9366 1.1350 1.0102 1.0094 0.9770 0.9750 
1.1250-5.0 ACME-4C 1.1350 1.0208 1.0200 0.9408 0.9388 1.1350 1.0150 1.0142 0.9770 0.9750 

1.2500-5.0 ACME-2C 1.2600 1.1411 1.1401 1.0611 1.0591 1.2600 1.1220 1.1210 1.1020 1.1000 
1.2500-5.0 ACME-3C 1.2600 1.1433 1.1425 1.0633 1.0613 1.2600 1.1347 1.1339 1.1020 1.1000 
1.2500-5.0 ACME-4C 1.2600 1.1455 1.1447 1.0655 1.0635 1.2600 1.1396 1.1388 1.1020 1.1000 

1.3750-4.0 ACME-2C 1.3850 1.2406 1.2395 1.1406 1.1386 1.3850 1.2197 1.2186 1.1895 1.1875 
1.3750-4.0 ACME-3C 1.3850 1.2430 1.2422 1.1430 1.1410 1.3850 1.2335 1.2327 1.1895 1.1875 
1.3750-4.0 ACME-4C 1.3850 1.2453 1.2445 1.1453 1.1433 1.3850 1.2388 1.2380 1.1895 1.1875 

1.5000-4.0 ACME-2C 1.5100 1.3652 1.3641 1.2652 1.2632 1.5100 1.3440 1.3429 1.3145 1.3125 
1.5000-4.0 ACME-3C 1.5100 1.3677 1.3669 1.2677 1.2657 1.5100 1.3581 1.3573 1.3145 1.3125 
1.5000-4.0 ACME-4C 1.5100 1.3701 1.3693 1.2701 1.2681 1.5100 1.3635 1.3627 1.3145 1.3125 

1.7500-4.0 ACME-2C 1.7600 1.6145 1.6134 1.5145 1.5125 1.7600 1.5927 1.5916 1.5645 1.5625 
1.7500-4.0 ACME-3C 1.7600 1.6171 1.6163 1.5171 1.5151 1.7600 1.6072 1.6064 1.5645 1.5625 
1.7500-4.0 ACME-4C 1.7600 1.6198 1.6190 1.5198 1.5178 1.7600 1.6130 1.6122 1.5645 1.5625 

2.0000-4.0 ACME-2C 2.0100 1.8637 1.8626 1.7637 1.7617 2.0100 1.8413 1.8402 1.8145 1.8125 
2.0000-4.0 ACME-3C 2.0100 1.8665 1.8657 1.7665 1.7645 2.0100 1.8563 1.8555 1.8145 1.8125 
2.0000-4.0 ACME-4C 2.0100 1.8693 1.8685 1.7693 1.7673 2.0100 1.8623 1.8615 1.8145 1.8125 

2.2500-3.0 ACME-2C 2.2600 2.0713 2.0700 1.9380 1.9360 2.2600 2.0463 2.0450 2.0020 2.0000 
2.2500-3.0 ACME-3C 2.2600 2.0743 2.0735 1.9410 1.9390 2.2600 2.0628 2.0620 2.0020 2.0000 
2.2500-3.0 ACME-4C 2.2600 2.0773 2.0765 1.9440 1.9420 2.2600 2.0693 2.0685 2.0020 2.0000 

(continued) 
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ASME B1.5-1997 ACME SCREW THREADS 

TABLE 26 LIMITING DIMENSIONS, GO AND NOT GO WORKING ADJUSTABLE 
RING GAGES FOR EXTERNAL THREAD, CENTRALIZING SINGLE-START 

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C (CONT'D) 

Designation 

Go External Working Ring Not Go External Working Ring 

Major Major 
Diameter, Pitch Diameter Minor Diameter Diameter, Pitch Diameter 

Clear Clear 

{Reference) Max. Min. Max. Min. (Reference) Max. Min. 

Minor Diameter 

Max. Min. 

2.5000-3.0 ACME-2C 2.5100 2.3207 2.3194 2.1874 2.1854 2.5100 2.2952 2.2939 2.2520 2.2500 
2.5000-3.0 ACME-3C 2.5100 2.3238 2.3230 2.1905 2.1885 2.5100 2.3121 2.3113 2.2520 2.2500 
2.5000-3.0 ACME-4C 2.5100 2.3270 2.3262 2.1937 2.1917 2.5100 2.3189 2.3181 2.2520 2.2500 

2.7500-3.0 ACME-2C 2.7600 2.5700 2.5687 2.4367 2.4347 2.7600 2.5440 2.5427 2.5020 2.5000 
2.7500-3.0 ACME-3C 2.7600 2.5734 2.5726 2.4401 2.4381 2.7600 2.5615 2.5607 2.5020 2.5000 
2.7500-3.0 ACME-4C 2.7600 2.5767 2.5759 2.4434 2.4414 2.7600 2.5684 2.5676 2.5020 2.5000 

3.0000-2.0 ACME-2C 3.0100 2.7360 2.7345 2.5360 2.5340 3.0100 2.7059 2.7044 2.6270 2.6250 
3.0000-2.0 ACME-3C 3.0100 2.7395 2.7385 2.5395 2.5375 3.0100 2.7258 2.7248 2.6270 2.6250 
3.0000-2.0 ACME-4C 3.0100 2.7430 2.7420 2.5430 2.5410 3.0100 2.7335 2.7325 2.6270 2.6250 

3.5000-2.0 ACME-2C 3.5100 3.2350 3.2335 3.0350 3.0330 3.5100 3.2041 3.2026 3.1270 3.1250 
3.5000-2.0 ACME-3C 3.5100 3.2388 3.2378 3.0388 3.0368 3.5100 3.2247 3.2237 3.1270 3.1250 
3.5000-2.0 ACME-4C 3.5100 3.2425 3.2415 3.0425 3.0405 3.5100 3.2327 3.2317 3.1270 3.1250 

4.0000-2.0 ACME-2C 4.0100 3.7340 3.7325 3.5340 3.5320 4.0100 3.7023 3.7008 3.6270 3.6250 
4.0000-2.0 ACME-3C 4.0100 3.7380 3.7370 3.5380 3.5360 4.0100 3.7235 3.7225 3.6270 3.6250 
4.0000-2.0 ACME-4C 4.0100 3.7420 3.7410 3.5420 3.5400 4.0100 3.7319 3.7309 3.6270 3.6250 

4.5000-2.0 ACME-2C 4.5100 4.2330 4.2315 4.0330 4.0310 4.5100 4.2006 4.1991 4.1270 4.1250 
4.5000-2.0 ACME-3C 4.5100 4.2373 4.2363 4.0373 4.0353 4.5100 4.2225 4.2215 4.1270 4.1250 
4.5000-2.0 ACME-4C 4.5100 4.2415 4.2405 4.0315 4.0295 4.5100 4.2312 4.2302 4.1270 4.1250 

5.0000-2.0 ACME-2C 5.0100 4.7319 4.7304 4.5319 4.5299 5.0100 4.6988 4.6973 4.6270 4.6250 
5.0000-2.0 ACME-3C 5.0100 4.7364 4.7354 4.5364 4.5344 5.0100 4.7212 4.7202 4.6270 4.6250 
5.0000-2.0 ACME-4C 5.0100 4.7409 4.7399 4.5409 4.5389 5.0100 4.7304 4.7294 4.6270 4.6250 

GENERAL NOTE: Working ring gage has same pitch diameter tolerance as its set plug. 

(d) Length. Use gage blanks in accordance with 
ASME B47.1 (see Table 18). 

(e) Thread Form. Thread form is shown in Fig. 9. 

5.2.3 Not Go Thread Ring Gages 
(a) Major Diameter. The major diameter of the Not 

Go ring gage or indicating gage contacts shall clear 
the maximum major diameter of the external part by 
0.010 in. minimum for new gages. For recalibration 
of used gages, the ring should have sufficient clearance 
at the major diameter to clear the full form of the 
setting gage. The determination of this clearance is 
best facilitated by the use of a truncated setting plug 
rather than a full-form setting plug gage. 

NOTE: Threads/in. finer than 16 may not be practical or possible 
to achieve 0.010 in. minimum clearance. The clearance in the ring 
at the major diameter is acceptable if the ring can be properly set 

on a truncated setting plug and the ring clears the full-form major 
diameter on the setting plug. 

(b) Pitch Diameter. The size of a Not Go thread 
ring gage shall be determined by its fit on the minimum- 
material limit thread setting plug gage. 

(c) Minor Diameter. The minor diameter shall be 

basic minor diameter of the internal thread plus P/4, 
with the tolerance plus. If this results in a minor 
diameter larger than the gage pitch diameter size, the 
gage pitch diameter size shall be used for the minor 
diameter size with the tolerance minus. 

(d) Length. Use gage blanks in accordance with 
ASME B47.1 (see Table 18). 

(e) Thread Form. Thread form is shown in Fig. 10. 

5.2.3.1 Minimum-Material Pitch Diameter 

Indicating Thread Gage. This gage is described in 
para. 4.5.4 and illustrated in Figs. 11 and 12. 
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ACME SCREW THREADS ASME B1.5-1997 

5.2.4 Minimum-Material Limit Thread Setting 
Plug Gage for Not Go Thread Ring Gage 

(a) Major Diameter. The major diameter of the full- 
form portion of the Not Go thread setting plug shall 
be the same as the maximum major diameter of the 
external thread. The gage tolerance shall be plus. The 
truncated portion of the Not Go thread setting plug 
gage shall be one-third of the basic thread depth (P/ 
6) smaller than the maximum major diameter of the 
external thread. The gage tolerance (see Table 24) shall 
be minus. 

(b) Pitch Diameter. The pitch diameter shall be the 
same as the minimum pitch diameter of the external 
thread, with the tolerance taken plus. 

(c) Minor Diameter. The minor diameter shall be 
cleared below the minimum minor diameter of the Not 

Go thread ring gage. 
(d) Length. Use gage blanks in accordance with 

ASME B47.1 (see Table 18). 
(e) Thread Form. Thread forn• for full-form and 

truncated Not Go thread setting plug gage is shown 
in Fig. 13. 

5.2.5 Go Plain Ring and Snap Gage for Majior 
Diameter. See para. 4.5.6. 

5.2.6 Not Go Plain Ring or Snap Gage for 
Major Diameter. See para. 4.5.7. 

5.2.7 Indicating Gage for Minor Diameter. See 
para. 4.5.8. 

5.2.8 Indicating Gage for Circular Runout. See 
para. 4.5.9. 

5.2.9 Differential Gaging. See para. 4.5.10. 

5.2.10 Identification. The gage should be marked 
by the nominal size, threads/in., ACME, Class, Acme 
type C, GO or NOT GO, and pitch diameter. The 
calibrated pitch diameter values may be on an 
attached tag. 

EXAMPLE: I 1/4-5 ACME-4C NOT GO PD 1.1210 

5.3 Gages for Internal Centralizing Acme 
Screw Threads 

Limits of size for Go and Not Go working plug 
gages for internal centralizing Acme threads (see Table 
27), indicating gage solid setting ring (see Table 2,2), 
and Not Go thread plug gages for major diameter of 
centralizing internal threads (see 'Table 28) are given 
at the end of section 5. 

5.3.1 Go Functional Working Thread Plug 
Gage or Indicating Gage With Segments, Rolls, 
or Balls 

(a) Major Diameter. The major diameter of the Go 
thread plug gage shall be the same as the minimum 
major diameter of the internal thread with plus tolerance. 
Both comers of the crest shall be chamfered equally 
at an angle of 45 deg, leaving a width of flat at crest 
of 0.28P, +0.00, -0.02P. 

(b) Pitch Diameter. The pitch diameter shall be equal 
to the minimum (basic) pitch diameter of the internal 
thread, with tolerance taken plus. 

(c) Minor Diameter. The minor diameter shall clear a 
diameter smaller by 0.010 in., minimum, than minimum 
minor diameter of the internal thread. 

NOTE: The minor diameter of the working plug gage is a clearance 
only. A minimum of 0.010 in. is suggested. More clearance is 
acceptable, but note that on threads finer than 16 TPI, even a 0.010 
in. clearance may not be possible. In such cases, the gage manufacturer 
will have to determine an amount to clear the minimum minor 

diameter of the internal thread. 

(d) Length. Use gage blanks in accordance with 
ASME B47.1 (see Table 18). See para. 4.7 for LE 
greater than the plug gage length. 

(e) Thread Form. The Go plug gage thread form is 
shown in Fig. 19 and for indicating gage contacts in 
Fig. 20. 

5.3.2 Not Go Working Thread Plug Gage 
(a) Major Diameter. The major diameter of the Not 

Go thread plug gage shall be equal to the maximum 
(basic) major diameter of the external thread minus 
P/4, with tolerance taken minus (see Table 24). If this 
results in a major diameter smaller than the gage pitch 
diameter size, the gage pitch diameter size shall be 
used as the major diameter, with the gage tolerance 
taken plus. 

(b) Pitch Diameter. The pitch diameter shall be equal 
to the maximum pitch diameter of the internal thread, 
with the tolerance taken minus. 

(c) Minor Diameter. The minor diameter shall clear a 
diameter smaller by 0.010 in., minimum, than minimum 
minor diameter of the internal thread. 

NOTE: The minor diameter of the working plug gage is a clearance 
only. A minimum of 0.010 in. is suggested. More clearance is 
acceptable, but note that on threads finer than 16 TPI, even a 0.010 
in. clearance may not be possible. In such cases, the gage manufacturer 
will have to determine an amount to clear the minimum minor 

diameter of the internal thread. Clearance cut is optional unless 
specified in the procurement contract. 

73 

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME B1.5
 19

97

https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf


ASME B1.5-1997 ACME SCREW THREADS 

TABLE 27 LIMITING DIMENSIONS, GO AND NOT GO WORKING 
PLUG GAGES FOR INTERNAL THREAD, CENTRALIZING SINGLE-START 

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C 

Go Internal Working Plug Not Go Internal Working Plug 

Minor Minor 

Diameter, Pitch Diameter Major Diameter Diameter, Pitch Diameter Major Diameter 
Clear Clear 

Designation (Reference) Min. Max. Min. Max. (Reference) Min. Max. Min. Max. 

0.5000-10.0 ACME-2C 0.4000 0.4500 0.4507 0.5007 0.5009 0.4000 0.4630 0.4637 0.4730 0.4750 
0.5000-10.0 ACME-3C 0.4000 0.4500 0.4506 0.5007 0.5009 0.4000 0.4558 0.4564 0.4730 0.4750 
0.5000-10.0 ACME-4C 0.4000 0.4500 0.4506 0.5007 0.5009 0.4000 0.4540 0.4546 0.4730 0.4750 

0.6250-8.0 ACME-2C 0.5025 0.5625 0.5633 0.6258 0.6260 0.5025 0.5771 0.5779 0.5918 0.5938 
0.6250-8.0 ACME-3C 0.5025 0.5625 0.5632 0.6258 0.6260 0.5025 0.5690 0.5697 0.5918 0.5938 
0.6250-8.0 ACME-4C 0.5025 0.5625 0.5632 0.6258 0.6260 0.5025 0.5669 0.5676 0.5918 0.5938 

0.7500-6.0 ACME-2C 0.5900 0.6667 0.6676 0.7509 0.7511 0.5900 0.6832 0.6841 0.7063 0.7083 
0.7500-6.0 ACME-3C 0.5900 0.6667 0.6674 0.7509 0.7511 0.5900 0.6741 0.6748 0.7063 0.7083 
0.7500-6.0 ACME-4C 0.5900 0.6667 0.6674 0.7509 0.7511 0.5900 0.6718 0.6725 0.7063 0.7083 

0.8750-6.0 ACME-2C 0.7150 0.7917 0.7926 0.8759 0.8761 0.7150 0.8087 0.8096 0.8313 0.8333 
0.8750-6.0 ACME-3C 0.7150 0.7917 0.7924 0.8759 0.8761 0.7150 0.7993 0.8000 0.8313 0.8333 
0.8750-6.0 ACME-4C 0.7150 0.7917 0.7924 0.8759 0.8761 0.7150 0.7970 0.7977 0.8313 0.8333 

1.0000-5.0 ACME-2C 0.8100 0.9000 0.9010 1.0010 1.0012 0.8100 0.9184 0.9194 0.9480 0.9500 
1.0000-5.0 ACME-3C 0.8100 0.9000 0.9008 1.0010 1.0012 0.8100 0.9083 0.9091 0.9480 0.9500 
1.0000-5.0 ACME-4C 0.8100 0.9000 0.9008 1.0010 1.0012 0.8100 0.9057 0.9065 0.9480 0.9500 

1.1250-5.0 ACM E-2C 0.9350 1.0250 1.0260 1.1261 1.1263 0.9350 1.0438 1.0448 1.0730 1.0750 
1.1250-5.0 ACME-3C 0.9350 1.0250 1.0258 1.1261 1.1263 0.9350 1.0334 1.0342 1.0730 1.0750 
1.1250-5.0 ACME-4C 0.9350 1.0250 1.0258 1.1261 1.1263 0.9350 1.0308 1.0316 1.0730 1.0750 

1.2500-5.0 ACME-2C 1.0600 1.1500 1.1510 1.2511 1.2513 1.0600 1.1691 1.1701 1.1980 1.2000 
1.2500-5.0 ACME-3C 1.0600 1.1500 1.1508 1.2511 1.2513 1.0600 1.1586 1.1594 1.1980 1.2000 
1.2500-5.0 ACME-4C 1.0600 1.1500 1.1508 1.2511 1.2513 1.0600 1.1559 1.1567 1.1980 1.2000 

1.3750-4.0 ACME-2C 1.1400 1.2500 1.2511 1.3762 1.37645 1.1400 1.2709 1.2720 1.3105 1.3125 
1.3750-4.0 ACME-3C 1.1400 1.2500 1.2508 1.3762 1.37645 1.1400 1.2595 1.2603 1.3105 1.3125 
1.3750-4.0 ACME-4C 1.1400 1.2500 1.2508 1.3762 1.37645 1.1400 1.2565 1.2573 1.3105 1.3125 

1.5000-4.0 ACME-2C 1.2650 1.3750 1.3761 1.5012 1.50145 1.2650 1.3962 1.3973 1.4355 1.4375 
1.5000-4.0 ACME-3C 1.2650 1.3750 1.3758 1.5012 1.50145 1.2650 1.3846 1.3854 1.4355 1.4375 
1.5000-4.0 ACME-4C 1.2650 1.3750 1.3758 1.5012 1.50145 1.2650 1.3816 1.3824 1.4355 1.4375 

1.7500-4.0 ACME-2C 1.5150 1.6250 1.6261 1.7513 t.75155 1.5150 1.6468 1.6479 1.6855 1.6875 
1.7500-4.0 ACME-3C 1.5150 1.6250 1.6258 1.7513 1.75155 1.5150 1.6349 1.6357 1.6855 1.6875 
1.7500-4.0 ACME-4C 1.5150 1.6250 1.6258 1.7513 1.75155 1.5150 1.6318 1.6326 1.6855 1.6875 

2.0000-4.0 ACME-2C 1.7650 1.8750 1.8761 2.0014 2.00165 1.7650 1.8974 1.8985 1.9355 1.9375 
2.0000-4.0 ACME-3C 1.7650 1.8750 1.8758 2.0014 2.00165 1.7650 1.8852 1.8860 1.9355 1.9375 
2.0000-4.0 ACME-4C 1.7650 1.8750 1.8758 2.0014 2.00165 1.7650 1.8820 1.8828 1.9355 1.9375 

2.2500-3.0 ACME-2C 1.9400 2.0833 2.0846 2.2515 2.2518 1.9400 2.1083 2.1096 2.1647 2.1667 

2.2500-3.0 ACME-3C 1.9400 2.0833 2.0841 2.2515 2.2518 1.9400 2.0948 2.0956 2.1647 2.1667 
2.2500-3.0 ACME-4C 1.9400 2.0833 2.0841 2.2515 2.2518 1.9400 2.0913 2.0921 2.1647 2.1667 

(continued) 
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ACME SCREW THREADS ASME B1.5-1997 

TABLE 27 I. IMITING DIMENSIONS, GO AND NOT GO WORKING 
PLUG GAGES FOR INTERNAL THREAD, CENTRALIZING SINGLE-START 

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C {CONT'D) 

Designation 

Go Internal Working Plug Not Go Internal Working Plug 

Minor Minor 

Diameter, Pitch Diameter Major Diameter Diameter, Pitch Diameter 
Clear Clear 

(Reference} Min. Max. Min. Max. (Reference) Min. Max. 

Major Diameter 

Min. Max. 

2.5000-3.0 ACME-2C 2.1900 2.3333 2.3346 2.5016 2.5019 2.1900 2.3588 2.3601 2.4147 2.4167 
2.5000-3.0 ACME-3C 2.1900 2.3333 2.3341 2.5016 2.5019 2.1900 2.3450 2.3458 2.4147 2.4167 
2.5000-3.0 ACME-4C 2.1900 2.3333 2.3341 2.5016 2.5019 2.1900 2.3414 2.3422 2.4147 2.4167 

2.7500-3.0 ACME-2C 2.4400 2.5833 2.5846 2.7517 2.7520 2.4400 2.6093 2.6106 2.6647 2.6667 
2.7500-3.0 ACME-3C 2.4400 2.5833 2.5841 2.7517 2.7520 2.4400 2.5952 2.5960 2.6647 2.6667 
2.7500-3.0 ACME-4C 2.4400 2.5833 2.5841 2.7517 2.7520 2.4400 2.5916 2.5924 2.6647 2.6667 

3.0000-2.0 ACME-2C 2.5400 2.7500 2.7515 3.0017 3.0020 2.5400 2.7637 2.7816 2.8730 2.8750 
3.0000-2.0 ACME-3C 2.5400 2.7500 2.7510 3.0017 3.0020 2.5400 2.7639 2.7647 2.8730 2.8750 
3.0000-2.0 ACME-4C 2.5400 2.7500 2.7510 3.0017 3.0020 2.5400 2.7595 2.7605 2.8730 2.8750 

3.5000-2.0 ACME-2C 3.0400 3.2500 3.2515 3.5019 3.5022 3.0400 3.2809 3.2824 3.3730 3.3750 
3.5000-2.0 ACME-3C 3.0400 3.2500 3.2510 3.5019 3.5022 3.0400 3.2641 3.2651 3.3730 3.3750 
3.5000-2.0 ACME-4C 3.0400 3.2500 3.2510 3.5019 3.5022 3.0400 3.2598 3.2608 3.3730 3.3750 

4.0000-2.0 ACME-2C 3.5400 3.7500 3.7515 4.0020 4.0023 3.5400 3.7819 3.7832 3.8730 3.8750 
4.0000-2.0 ACME-3C 3.5400 3.7500 3.7510 4.0020 4.0023 3.5400 3.7645 3.7655 3.8730 3.8750 
4.0000-2.0 ACME-4C 3.5400 3.7500 3.7510 4.0020 4.0023 3.5400 3.7601 3.7611 3.8730 3.8750 

4.5000-2.0 ACME-2C 4.0400 4.2500 4.2515 4.5021 4.5024 4.0400 4.2824 4.2839 4.3730 4.3750 
4.5000-2.0 ACME-3C 4.0400 4.2500 4.2510 4.5021 4.5024 4.0400 4.2648 4.2658 4.3730 4.3750 
4.5000-2.0 ACME-4C 4.0400 4.2500 4.2510 4.5021 4.5024 4.0400 4.2603 4.2613 4.3730 4.3750 

5.0000-2.0 ACME-2C 4.5400 4.7500 4.7515 5.0022 5.0025 4.5400 4.7831 4.7846 4.8730 4.8750 
5.0000-2.0 ACME-3C 4.5400 4.7500 4.7510 5.0022 5.0025 4.5400 4.7652 4.7662 4.8730 4.8750 
5.0000-2.0 ACME-4C 4.5400 4.7500 4.7510 5.0022 5.0025 4.5400 4.7605 4.7615 4.8730 4.8750 

(d) Length. Use gage blanks in accordance with 
ASME B47.1 (see Table 18). 

(e) Thread Form. The Not Go thread form is shown 

in Fig. 21. 

5.3.3 Minimum-Material Pitch Diameter Indi- 

cating Gage. See para. 4.6.3. 

5.3.4 Solid Go Thread Setting Ring Gage for 
Indicating Gage. See para. 4.6.4 and Appendix G2. 

5.3.5 Go Plain Plug Gage for Minor Diameter 
of Internal Threads. The diameter of the Go plain 
plug gage, shown in Fig. 25, shalll be the same as the 
minimum minor diameter of the internal thread. The 

gage tolerance shall be taken plus (see Table 23). The 
gage length shall be in accordance with ASME B47.1 
(see Table 18). 

5.3.6 Not Go Plain Plug Gage for Minor 
Diameter of Internal Thread. The diameter of the 

Not Go plain plug gage shall be the same as the 
maximum minor diameter of the internal thread. The 

gage tolerance shall be taken minus (see Table 23). 
The gage length shall be in accordance with ASME 
B47.1 (see Table 18). 

5.3.7 Not Go Thread Plug Gage for Major 
Diameter of Centralizing Internal Threads. Lim- 
iting dimensions are given in Table 28. The major 
diameter shall be equal to the maximum major diameter 
of the internal thread. The tolerance shall be in accord- 

ance with Table 24 and applied minus. The included 
angle shall be 29 deg. The pitch diameter shall be the 
maximum pitch diameter of the Class 4C centralizing 
external thread (for centralizing internal threads, Classes 
2C, 3C, and 4C), with a minus tolerance of twice that 

75 

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME B1.5
 19

97

https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf


ASME B1.5-1997 ACME SCREW THREADS 

TABLE 28 LIMITING DIMENSIONS, NOT GO THREAD PLUG GAGES FOR 
MAJOR DIAMETER OF CENTRALIZING SINGLE-START INTERNAL 

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C 

Major Diameter Pitch Diameter 

Designation Max. Min. Max. Min. 

Minor Length 
Diameter, of Crest 

Clear Engage- Flat, 
(Reference) ment 0.24P Max. 

0.5000-10.0 ACME-2C 0.5032 0.5030 0.4472 0.4460 

0.5000-10.0 ACME-3C 0.5032 0.5030 0.4472 0.4460 

0.5000-10.0 ACME-4C 0.5021 0.5019 0.4472 0.4460 

0.6250-8.0 ACME-2C 0.6286 0.6284 0.5593 0.5579 

0.6250-8.0 ACME-3C 0.6286 0.6284 0.5593 0.5579 

0.6250-8.0 ACME-4C 0.6274 0.6272 0.5593 0.5579 

0.7500-6.0 ACME-2C 0.7539 0.7537 0.6632 0.6618 

0.7500-6.0 ACME-3C 0.7539 0.7537 0.6632 0.6618 

0.7500-6.0 ACME-4C 0.7526 0.7524 0.6632 0.6618 

0.8750-6.0 ACME-2C 0.8792 0.8790 0.7880 0.7866 

0.8750-6.0 ACME-3C 0.8792 0.8790 0.7880 0.7866 

0.8750-6.0 ACME-4C 0.8778 0.8776 0.7880 0.7866 

1.0000-5.0 ACME-2C 1.0045 1.0043 0.8960 0.8944 

1.0000-5.0 ACME-3C 1.0045 1.0043 0.8960 0.8944 

1.0000-5.0 ACME-4C 1.0030 1.0028 0.8960 0.8944 

1.1250-5.0 ACME-2C 1.1298 1.1296 1.0208 1.0192 

1.1250-5.0 ACME-3C 1.1298 1.1296 1.0208 1.0192 

1.1250-5.0 ACME-4C 1.1282 1.1280 1.0208 1.0192 

1.2500-5.0 ACM E-2C 1.2550 1.2548 1.1455 1.1439 

1.2500-5.0 ACME-3C 1.2550 1.2548 1.1455 1.1439 

1.2500-5.0 ACME-4C 1.2533 1.2531 1.1455 1.1439 

1.3750-4.0 ACME-2C 1.3803 1.38005 1.2453 1.2437 

1.3750-4.0 ACME-3C 1.3803 1.38005 1.2453 1.2437 

1.3750-4.0 ACME-4C 1.3785 1.37825 1.2453 1.2437 

1.5000-4.0 ACME-2C 1.5055 1.50525 1.3701 1.3685 

1.5000-4.0 ACM E-3C 1.5055 1.50525 1.3701 1.3685 

1.5000-4.0 ACM E-4C 1.5036 1.50335 1.3701 1.3685 

1.7500-4.0 ACME-2C 1.7559 1.75565 1.6198 1.6182 

1.7500-4.0 ACME-3C 1.7559 1.75565 1.6198 1.6182 

1.7500-4.0 ACME-4C 1.7539 1.75365 1.6198 1.6182 

2.0000-4.0 ACME-2C 2.0063 2.00605 1.8693 1.8677 

2.0000-4.0 ACME-3C 2.0063 2.00605 1.8693 1.8677 

2.0000-4.0 ACME-4C 2.0042 2.00395 1.8693 1.8677 

2.2500-3.0 ACME-2C 2.2568 2.2565 2.0773 2.0757 

2.2500-3.0 ACME-3C 2.2568 2.2565 2.0773 2.0757 

2.2500-3.0 ACME-4C 2.2545 2.2542 2.0773 2.0757 

2.5000-3.0 ACME-2C 2.5071 2.5068 2.3270 2.3254 

2.5000-3.0 ACME-3C 2.5071 2.5068 2.3270 2.3254 

2.5000-3.0 ACME-4C 2.5048 2.5045 2.3270 2.3254 

0.4000 0.300 0.024 

0.4000 0.300 0.024 

0.4000 0.300 0.024 

0.5025 0.375 0.030 

0.5025 0.375 0.030 

0.5025 0.375 0.030 

0.5900 0.500 0.040 

0.5900 0.500 0.040 

0.5900 0.500 0.040 

0.7150 0.500 0.040 

0.7150 0.500 0.040 

0.7150 0.500 0.040 

0.8100 0.600 0.048 

0.8100 0.600 0.048 

0.8100 0.600 0.048 

0.9350 0.600 0.048 

0.9350 0.600 0.048 

0.9350 0.600 0.048 

1.0600 0.600 0.048 

1.0600 0.600 0.048 

1.0600 0.600 0.048 

1.1400 0.750 0.060 

1.1400 0.750 0.060 

1.1400 0.750 0.060 

1.2650 0.750 0.060 

1.2650 0.750 0.060 

1.2650 0.750 0.060 

1.5150 0.750 0.060 

1.5150 0.750 0.060 

1.5150 0.750 0.060 

1.7650 0.750 0.060 

1.7650 0.750 0.060 

1.7650 0.750 0.060 

1.9400 1.000 0.080 

1.9400 1.000 0.080 

1.9400 1.000 0.080 

2.1900 1.000 0.080 

2.1900 1.000 0.080 

2.1900 1.000 0.080 

(continued) 
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ACME SCREW THREADS ASME B1.5-1997 

TABLE 28 LIMR'ING DIMENSIONS, NOT GO THREAD PLUG GAGES FOR 
MAJOR DIAMETER OF CENTRALIZING SINGLE-START INTERNAL 

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C (CONT'D! 

Major Diameter Pitch Diameter 

Designation Max. Min. Max. Min. 

Minor Length 
Diameter, of Crest 

Clear Engage- Flat, 
(Reference) ment 0.24P Max. 

2.7500-3.0 ACME-2C 2.7575 2.7572 2.5767 2.5751 

2.7500-3.0 ACME-3C 2.7575 2.7572 2.5767 2.5751 

2.7500-3.0 ACME-4C 2.7550 2.7547 2.5767 2.5751 

3.0000-2.0 ACME-2C 3.0078 3.0074 2.7430 2.7410 

3.0000-2.0 ACME-3C 3.0078 3.0074 2.7430 2.7410 

3.0000-2.0 ACME-4C 3.0052 3.0048 2.7430 2.7410 

3.5000-2.0 ACME-2C 3.5084 3.5080 3.2425 3.2405 

3.5000-2.0 ACME-3C 3.5084 3.5080 3.2425 3.2405 

3.5000-2.0 ACME-4C 3.5056 3.5052 3.2425 3.2405 

4.0000-2.0 ACME-2C 4.0090 4.0086 3.7420 3.7400 

4.0000-2.0 ACME-3C 4.0090 4.0086 3.7420 3.7400 

4.0000-2.0 ACME-4C 4.0060 4.0056 3.7420 3.7400 

4.5000-2.0 ACME-2C 4.5095 4.5091 4.2415 4.2395 

4.5000-2.0 ACME-3C 4.5095 4.5091 4.2415 4.2395 

4.5000-2.0 ACME-4C 4.5063 4.5059 4.2415 4.2395 

5.0000-2.0 ACME-2C 5.0100 5.0096 4.7409 4.7389 

5.0000-2.0 ACME-3C 5.0100 5.0096 4.7409 4.7389 

5.0000-2.0 ACME-4C 5.0067 5.0063 4.7409 4.7389 

2.4400 1.000 0.080 

2.4400 1.000 0.080 

2.4400 1.000 0.080 

2.5400 1.500 0.120 

2.5400 1.500 0.120 
2.5400 1.500 0.120 

3.0400 1.500 0.120 

3.0400 1.500 0.120 
3.0400 1.500 0.120 

3.5400 1.500 0.120 

3.5400 1.500 0.120 

3.5400 1.500 0.120 

4.0400 1.500 0.120 

4.0400 1.500 0.120 

4.0400 1.500 0.120 

4.5400 1.500 0.120 

4.5400 1.500 0.120 

4.5400 1.500 0.120 

given in Table 24. The crest comers shall be chamfered 
45 deg equally to leave a central crest flat not more 
than 0.24P wide. The approximate depth of chamfer 
is 0.07P. The minor diameter shall clear a diameter 

less by 0.01 in. than the minimum minor diameter of 
the internal thread. The length should approximate 3P. 
When a multiple-start thread is involved, the Not Go 
gage shall be of such length as to provide at least one 
full turn of thread. See also Fig. 31. 

5.3.8 Minor Diameter Indicating Gage. See 
para. 4.6.9. 

5.3.9 Major Diameter Indicating Gage. See 
para. 4.6. ! 0. 

5.3.10 Circular Runout Indicating Gage. See 
para. 4.6.7. 

5.3.11 Differential Gaging. See para. 4.6.8. 
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E'• 
'E .o 

•--- 0.24 ? '• 
J• / 0.07 P (approximately) 

45 de•// ..... --•-- 
' / E• Ih•rmg •edr v(• enWm•fj o rd i a mete r 

FIG. 31 NOT GO THREAD PLUG GAGE FOR 
MAJOR DIAMETER OF CENTRALIZING INTERNAL THREAD 
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ASME B1.5-1997 

NONMANDATORY APPENDIX A 
ACME CENTRALIZING THREADS ALTERNATE SERIES 

WITH MINOR DIAMETER CENTRALIZING CONTROL 

A1 GENERAL 

When Acme centralizing threads are produced in 
small quantities (principally in sizes larger than the 
range of available taps and dies), it may be desirable 
to have centralizing control of mining parts located at 
the minor diameters because it may be easier to measure 
the minor diameter (root) of the external thread and 
the mating minor diameter (crest or bore) of the internal 
thread. 

A2 ALTERNATE CENTRALIZING ACME 
PROFILE 

The alternate profile is the inverted profile of Fig. 
5. The major diameter of Fig. 5 is now the minor 
diameter for minor diameter centralizing Acme control. 
Use the matching details of chamfer and fillet. 

A3 TABLE REFERENCES 

The references to Table numbers in the formulas 

for product limits of size provide the allowances and 
tolerances to be used; but some table heading labels 
must be ignored because revised tables are not provided. 

d min. = d bsc - Td 

(2) Pitch diameter: 

Maximum pitch diameter - internal minimum pitch 
diameter- allowance (Table 9) 

d2 max. = D 2 min. - (es') 

Minimum pitch diameter = external maximum pitch 
diameter- Td2 (Table 5, 6, or 7) 

d2 min. = d2 max. - Td2 

(3) Minor diameter: 

Maximum minor diameter = external maximum 

major diameter- pitch - allowance (Table 15, allowance 
for intemal thread major diameter) 

d• max. = d bsc - P- (es) 

Minimum minor diameter = external maximum mi- 

nor diameter- Tdt (Table 15, tolerance for external 
thread major diameter) 

A4 FORMULAS TO DETERMINE PRODUCT 
LIMITS OF SIZE FOR ALTERNATE 
THREADS 

A4.1 Single-Start Alternate Centralizing Acme 
Threads 

(a) External Threads 

(1) Major diameter: 
(Basic) maximum major diameter = nominal size 

or diameter D 

d max. = d bsc = D bsc 

Minimum major diameter = external maximum ma- 
jor diameter- Td (Table 4) 

di min. = di max.- Td• 

(b) Internal Thread 

(!) Major diameter: 

Minimum major diameter = external maximum ma- 
jor diameter + allowance (Table 4) 

D min. = D bsc + (ED 

Maximum major diameter = internal minimum major 
diameter + TD (Table 4) 

D max. = D min. + TD 

(2) Pitch diameter: 
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ASME B1.5-1997 NONMANDATORY APPENDIX A 

(Basic) minimum pitch diameter = external maxi- 
mum major diameter- P/2 

D2 min. = d bsc - P/2 

Maximum pitch diameter - internal minimum pitch 
diameter + TD2 (Table 5, 6, or 7) 

D2 max. = D2 min. + TD2 

(3) Minor diameter: 

(Basic) minimum minor diameter - external maxi- 
mum major diameter- P 

D• min. = d max. - P 

Maximum minor diameter = internal minimum minor 

diameter + TDI (Table 14, tolerance for internal thread 
major diameter) 

Di max. = D• min. + TD• 

A5 GAGES 

A5.1 Gage Tolerances 

See para. 5.1. 

A5.1.1 For tolerance on pitch diameter, see para. 
5.1.1. 

A5.1.2 For tolerance on major and minor diameters, 
see para. 5.1.2. 

A5.1.3 For tolerance on lead, see para. 5.1.3. 

A5.1.4 For tolerance on axial flank angle, see 
para. 5.1.4. 

A5.1.5 For functional size, see para. 4.1.5. 

A5.2 Gaging 

Use section 5 on gaging centralizing Acme threads 
as a guide. 
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ASME B1.5-1997 

NONMANDATORY APPENDIX B 
MULTIPLE-START ACME THREADS 

B1 GENERAL 

As stated in the body of ASME B1.5, the tabulated 
diameter/pitch data with allowances and tolerances re- 
lates to the usage of single-start threads only. 

The data as tabulated may be and often is used with 
two-start Class 2G threads, but this usage requires 
reduction of the full working tolerance to provide a 
greater allowance of clearance zone between the mating 
threads to ensure satisfactory assembly. 

When the class of thread requires smaller working 
tolerances than Class 2G or when threads with three, 
four, or more starts are required, some additional allow- 
ance should be provided to ensure satisfactory assembly 
of mating threaded parts. 

The pitch diameter allowances for single-start threads 
(as in Table 9) should be used for all external threads. 

The allowances should be applied to the minimum- 
material of the internal thread in the following ratios: 
for two-start threads, 50% of the allowance shown in 
Table 9; for three-start threads, 75% of allowance; and 
for four-start, 100% of the same values. These values 

will provide, on a 0.2500 in.-16-ACME-2G thread size, 
0.002, 0.003, and 0.004 additiona•L clearance for two- 

, three-, and four-start threads. Go thread working plug 
gage is not changed. The pitch diameter of the Not 
Go thread plug gage would increase by these values. 

For multiple-start threads with more than four starts, 
it is believed that the 100% atlowance provided by 
the above procedure would be adequate as indexing 
spacing variables would generally be no greater than 
on a four-start thread. 

The above additional percentages may be reduced 
at the option of the purchaser where there is exception- 
ally good control over lead, angle, and spacing variables. 

Designations for gages or tool for internal threads 
should cover allowance requirements as follows: Not 
Go thread gages for 2.875-0.4P-0.8L-ACME-2G with 
50% of the 4G external thread allowance. 

B1.1 

Even though this Appendix is not part of the Standard, 
it is recommended that both pail, manufacturers and 
buyers reference Appendix B on their purchase orders 

to gage manufacturers. Doing so will permit interchange- 
ability of independently manufactured assemblies. 

B2 FORMULAS FOR DETERMINING 

DIAMETERS ON MULTIPLE-START 

GENERAL PURPOSE AND CENTRALIZING 

ACME THREADS 

B2.1 External Thread 

Major, minor, and pitch diameter sizes for each class 
are identical to those for single-start threads. 

B2.2 Internal Threads 

The major, minor, and pitch diameter sizes are in- 
creased by a percentage of allowance (es) given in 
Table 9. 

(a) For two-start threads, add 50% of (es). 

(b) For three-start threads, add 75% of (es). 

(c) For four-start threads, add 100% of (es). 

(d) For five-start threads and greater, add 100% 
of (es). 

(1) Major diameter: 
Minimum major diameter = external maximum 

major diameter + allowance (Table 4) 

D min. = D bsc + (ED 

Maximum major diameter =intemal minimum major 
diameter + TD (Table 4) + _% allowance (Table 9) 

D max. = D min. + TD (Table 4) + 

_% allowance (Table 9) 

(2) Pitch diameter: 

Minimum pitch diameter = external maximum major 
diameter- PI2 

D2 min. = d bsc - P/2 
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ASME B1.5-1997 NONMANDATORY APPENDIX B 

Maximum pitch diameter = internal minimum pitch 
diameter + TD 2 (Table 5, 6, or 7) + _% allowance 
(Table 9) 

D2 max. = D2 min. + TD2 (Table 5, 6, or 7) + 
_% allowance (Table 9) 

(3) Minor diameter: 

Minimum minor diameter = external maximum ma- 

jor diameter- P 

D• min. = d max. - P 

Maximum minor diameter = internal minimum minor 

diameter + TD• (Table 4) + _% allowance (Table 9) 

D• max. = D• min. + TD• (Table 4) + 
_% allowance (Table 9) 

B2.3 

For high-precision, multiple-start assemblies, the sin- 
gle-start class 4G or 4C tolerances may be acceptable. 

B3 PRODUCT TOLERANCES 

B3.1 Lead 

See para. 2. ! 2.5. 

B3.2 Flank Angle 

See Table 8. 

B4 GAGE TOLERANCE FOR GENERAL 

PURPOSE THREADS 

B4.1 Major and Minor Diameters 

See para. 4.4.2 and Tables 17, 23, HI, and H3. For 
allowance for minimum-material internal thread gage, 
see Table 9. 

B4.2 Pitch Diameter 

See para. 4.4.1 and Tables 17 and HI. For allowance 
for minimum-material internal thread gage, see Table 9. 

B4.3 Lead in Same Groove 

See para. 4.4.3. 

B4.4 Lead (Index) in All Grooves 

The pitch and lead tolerances shall be multiplied by 
1.5. See para 4.4.3. 

B5 GAGE TOLERANCES FOR CENTRALIZING 
THREADS 

B5.1 Major and Minor Diameters 

See para. 5.1.2 and Tables 23, 24, H2, and H3. For 
allowance for minimum-material internal thread gage, 
see Table 9. 

B5.2 Pitch Diameter 

See para. 5. I. 1 and Tables 24 and H2. For allowance 
for minimum-material internal thread gage, see Table 9. 

B5.3 Lead in Same Groove 

See para. 5.1.3. 

B5.4 Lead (Index) in All Grooves 

The pitch and lead tolerances shall be multiplied by 
1.5. See para 5.1.3. 

B6 CALCULATING THE FLANK ANGLE FROM 

OPTICAL MEASURED FLANK ANGLE 

NORMAL TO THE LEAD ANGLE 

See Appendix G2. 

B7 LENGTH OF GAGE BLANK 

Go gage should have more than one complete turn 
of thread engagement. The Not Go gage shall have a 
minimum of one complete turn of thread engagement. 

B8 GAGE CONVOLUTION 

Multiple-start gages may be chamfered or convoluted 
at the discretion of the gage manufacturer or by mutual 
agreement with the purchaser. 

B9 CALCULATING THE PITCH DIAMETER, 
ALTERNATE METHOD 

For most applications, use procedure in Appendix E 
for pitch diameter determination. 

The procedure and formulas in Appendix E assume 
that screw threads are made to nominal pitch, lead, and 
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NONMANDATORY APPENDIX B ASME B1.5-1997 

flank angles. This simplification may produce greater 
uncertainty in pitch diameter. 

The following procedure uses the same Voge!'s [3800 
formula, but the measured values for pitch, lead, and 
average flank angle replace the nominal values to obtain 
a more reliable pitch diameter. 

The intent of Vogel's equation for external screws 
was to set up prior requirements (exact wire size, 
measurement over wires, and chosen pitch diameter 
size) so that the screw could be manufactured to the 

chosen pitch diameter. When an unknown pitch diameter 
near the chosen pitch diameter size is to be measured 
with available wires, modifications to the procedure 
are outlined for multiple-start threads. 

(a) Calculating the 13 or key angle: 

cot [3soo = I /</ + </ (sin24),,- 
sin2h. / 3) + tan 4),, cos 2h + Z 

where 

L = lead 

N - I lbr single-start thread 
d2,. = chosen pitch diameter 

s = number of starts 

a,, - tan-•(tan c• cos h.), degrees = flank angle 
viewed normal to the lead angle 

a,. = average axial flank angle. degrees 
[3 - degrees 
'• = (sin2h)'rr / 2N. radians 
h = L/zrd2,. lead angle, degrees 
t3 - zr / 2N,. radians 

•,,, = main pressure angle 
•,, = normal pressure angie 

tan •,, = tan c•, / tan h.. degrees 

If (b,, = 0 deg 
Starts through 21 deg If (b,, is > than 21 deg 

1 through Z = 0 
.4 

O•er 4 Z = 0 

Z = [(4),,- 20 deg)/ 
t0 degl (1.010,, 2 - 
sin2O,•) 

Z = 0 if •/ greater 
Ihan 27 deg; other- 
wise, Z = [((b,, 2 - 
20 deg)/iO degl 
(1.01qb,, 2 - sin24),,) 

(b) Establishing the center distance for exact wire 
in thread groove' 

2F = d2, tan2h (& - •)/sin [3 

where 

F - radial distance between center of screw and 

center of exact wire in thread groove 
(c) Determine diameter of exact size wire: 

w•. = 2F (sin [3 / sin 3, cos 

where 

We - diameter of exact size wire 
(d) Value for measurement over exact wires: 

M,.,. = 2F + W• 

where 

mwe -- measurement over exact wires 
(e) Calculating a correction difference due to the 

increase or decrease in measurement over exact wires 

and available wires: 

AM = (We - W,) (1 + cosec a,,) 

where 

AM = +_ correction for wire difference 

W, = available wire size 
(f) Apply the correction in (e) above to measurement 

over wires in (d) above to get a corrected measurement 
over available wires for the chosen pitch diameter. 

M,,,, = Mwe + AM 

where 

M,,,, = theoretical measurement over available wires 
for chosen pitch diameter 

(g) Difference between theoretical measurement over 
available wires in (f) above and actual measurement 
over available wires: 

C = M,•.,, - M•. 

(h) Determine a more reliable pitch diameter for the 
screw gage: 

d 2 = d2c + C 

B9.1 

Calculated examples for 1.125-0.2P-0.8L-ACME ex- 
ternal thread' 

Vogel best-size wire = 0.100196 in. 
Measurement over wires = 1.14985 in. 

ct• = 14.5 deg' TPI = 5; lead = 0.800 in. 
Gives true pitch diameter = 1.02500 in. 

83 

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME B1.5
 19

97

https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf


ASME B1.5-1997 NONMANDATORY APPENDIX B 

Available wire = 0.11000 in. 

Measurement over wires = 1.19997 in. 

a,, = 14.5 deg; TPI = 5; lead = 0.800 in. 
Gives true pitch diameter = 1.02504 in. 

Vogel's best-size wire = 0.100284 in. 
Measurement over wires = 1.15029 in. 

ax = 14.7 deg; TPI = 5; lead = 0.800 in. 
Gives true pitch diameter - 1.02500 in. 

Available wire = 0.11000 in. 

Measurement over wires = 1.19938 in. 

ax = 14.7 deg; TPI = 5; lead = 0.800 in. 
Gives true pitch diameter - 1.02500 in. 

B10 THREAD WIRE POSITIONS FOR PITCH 

DIAMETER MEASUREMENTS 

All thread-measuring wires shall be positioned in 
the same lead groove (not the pitch groove). Otherwise, 
variations in indexing of starts produce false pitch 

diameter measurements. Each lead groove must be 
measured. 

When face of measuring instrument anvil is too 
small, increase it by wringing a gage block to it or 
improvise other means. 

Bll DESIGNATION 

See para. 2.15.1 for general purpose threads and 
para. 3.15.1 for centralizing threads. 

B12 IDENTIFICATION 

The gage identification should be nominal size, pitch, 
lead, ACME, class, Acme type, GO or NOT GO, and 
pitch diameter on gage. Calibrated pitch diameter may 
be on an attached tag. 

EXAMPLE: 1.125-0.2P-0.8L-ACME-3C GO PD 1.025 
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NONMANDATORY APPENDIX C 
GENERAL PURPOSE ACME THREAD CLASS 5G 

C1 GENERAL 

Class 5G threads were provided where minimal back- 
lash or end play was required. Assemblies of intemal 
and external Class 5G threads could require some fitting 
to obtain satisfactory results. 

Class 5G is not recommended for new designs. It 
has been used for assemblies with short lengths of 
engagement. 

C2 ALLOWANCES 

Class 5G has no pitch diameter allowance on either 
external or internal threads. Major and minor diameter 
allowances are the same as for Classes 2G, 3G, and 4G. 

C3 TOLERANCES 

Pitch diameter tolerance for Class 5G is equal to 
0.8 times that of Class 4G or 0.008{P + 0.0016{D. 
These are tabulated in Table C1. Tolerances on major 
and minor diameters are the same as for Classes 2G, 

3G, and 4G. 

C4 LIMIT DIMENSIONS 

Table C2 lists limiting dimensions and tolerances 
for a selection of Class 5G threads. 

Not recommended for new designs. 

TABLE C1 PITCH DIAMETER TOLERANCES 

FOR GENERAL PURPOSE SINGLE-START ACME SCREW THREADS, CLASS 5G 

Pitch 

Increment, 

Threads/in. 0.008 •/1/n 
n [Note (1)] 1/4 5/16 

Nominal Diameter [Note (2)] 

16 0.002000 0.002800 0.002894 

14 0.002138 ... 0.003032 

12 0.002309 ...... 

10 0.002530 ...... 

8 0.002828 ...... 

6 0.003266 ...... 

5 0.003578 ...... 

4 0.004000 ...... 

3 0.004619 ...... 

21/2 0.005060 ...... 
2 0.005657 ...... 

11/2 0.006532 ...... 
1'•/3 0.006928 ...... 
1 0.008000 ...... 

0.002980 0.003058 0.003131 0.003265 0.003386 ... 

0.003118 0.003196 0.003269 0.003403 0.003524 0.003635 
0.003289 0.003367 0.003440 0.003574 0.003695 0.003806 

0.003510 0.003588 0.003661 0.003795 0.003816 0.004027 

...... 0.003959 0.004093 0.004214 0.004325 

............ 0.004652 0.004763 

............... 0.005075 

Diameter Increment, 

0.0016 •/-•D • 
[Note (1) ] 

0.00081210 0.000894 0.000980 0.001058 0.001131 0.001265 0.001387 0.001497 

(continued) 
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ASME B1.5-1997 NONMANDATORY APPENDIX C 

TABLE C1 PITCH DIAMETER TOLERANCES 

FOR GENERAL PURPOSE SINGLE-START ACME SCREW THREADS, CLASS 5G (CONT'D) 

Threads/in. 
n 

Pitch 

Increment, 

0.008 •-•/ n 
[Note (1)] 

Nominal Diameter [Note (2)] 

16 

14 

12 

10 

0.002000 

0.002138 

0.002309 

0.002530 

8 0.002828 

6 0.003266 

5 0.003578 

4 0.004000 

3 O.004619 

21/2 0.005060 
2 0.005657 

11/2 0.006532 
11/3 0.006928 
I 0.008000 

0.003738 ......... 

0.003909 0.004006 0.004098 . . . 

0.004130 0.004227 0.004319 0.004406 

0.004428 0.004525 0.004617 0.004704 

0.004866 0.004963 0.005055 0.005142 

0.005178 0.005275 0.005367 0.005454 

. . . 0.005697 0.005789 0.005876 

0.004490 0.004647 ...... 

0.004788 0.004945 0.005091 ... 

0.005226 0.005383 0.005529 0.005666 

0.005538 0.005695 0.005841 0.005978 

0.005960 0.006117 0.006263 0.006400 

0.006579 0.006736 0.006882 0.007019 

0.007020 0.007177 0.007323 0.007460 

0.007617 0.007774 0.007920 0.008057 

Diameter Increment, 

0.0016 v/-•- • 
[Note (1)] 

0.001600 0.001697 0.001789 0.001876 0.001960 0.002117 0.002263 0.002400 

Threads/in. 
n 

Pitch 

Increment, 

0.008 •/•ln 
[Note (1)] 

Nominal Diameter [Note (2)] 

2% 2% 3 3•/; 4 4% 

16 

14 

12 

10 

0.002000 

0.002138 

O.0O2309 

0.002530 

8 O.OO2828 

6 0.003266 

5 O.OO3578 

4 0.0O4OO0 

3 O.OO4619 

21/2 0.005060 
2 0.005657 

11/2 0.006532 
11/3 0.006928 
1 0.008000 

0.006108 .................. 

0.006530 0.006653 0.006771 0.006993 0.007200 ...... 

0.007149 0.007272 0.007390 0.007612 0.007819 0.008013 0.008197 

0.007590 0.007713 0.007831 0.008053 0.008260 0.008454 0.008638 

0.008187 0.008310 0.008428 0.008650 0.008857 0.009051 0.009235 

0.009062 0.009185 0.009303 0.009525 0.009732 0.009926 0.010110 

ß . . 0.009581 0.009698 0.009921 0.010128 0.010322 0.010508 

...... 0.010771 0.010993 0.011200 0.011394 0.011578 

Diameter Increment, 

0.0016 • • 
[Note (1)] 

0.002530 0.002653 0.002771 0.002993 0.003200 0.003394 0.003578 

GENERAL NOTE: The equivalent tolerance on thread thickness is 0.259 times the pitch diameter tolerance. 
NOTES: 

(1) The pitch diameter tolerances shown in this Table equal the sum of the pitch increment and the diameter increment. 
(2) For an intermediate nominal diameter, apply the pitch diameter tolerance for the next larger nominal diameter given in this 

Table. (See also para. 1.7.) 
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ASME B 1.5-1997 

NONMANDATORY APPENDIX D 
CENTRALIZING ACME THREAD CLASSES 5C AND 6C 

D1 DESIGN PROFILE 

Design profile for Classes 5C and 6C is the same 
as for Classes 2C, 3C, and 4C, except that the maximum 
major diameter for the external thread is less than the 
nominal size D by 0.025x/D. These Classes had been 
added to the 1945 edition of B1.5 at the request of 
several aircraft companies. 

D2 ALLOWANCES 

Pitch diameter allowances for Classes 5C and 6C 

are the same as for Classes 2C and 3C, respectively. 
Major and minor diameter allowances are the same as 
for Classes 2C, 3C, and 4C. 

D3 TOLERANCES 

Classes 5C and 6C tolerances for pitch, major, and 
minor diameters are the same as for Classes 3C and 

4C, respectively. External thread root fillet radii are 
controlled between a minimum of 0.07P and the stan- 

dard maximum of 0.10P. 

D4 LIMIT DIMENSIONS 

Table D1 lists limiting dimensions and tolerances 
for a selection of Class 5C and 6C threads. 

These Classes are not recommended for new designs. 
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ASME B1.5-1997 NONMANDATORY APPENDIX D 

TABLE D1 LIMITING DIMENSIONS AND TOLERANCES FOR 

CENTRALIZING SINGLE-START ACME SCREW THREADS, CLASSES 5C AND 6C 

Limiting Dimensions and Tolerances 

Nominal Diameter, D 

Threads/in. 

10 8 6 6 5 5 5 4 4 

External Threads 

Classes 5C and 6C, major diameter max. 0.4823 0.6052 0.7283 0.8516 0.9750 1.0985 1.2220 1.3457 !.4694 

Class 5C, major diameter min. 0.48!2 0.6040 0.7270 0.8502 0.9735 1.0969 1.2203 1.3439 1.4676 tol. 0.001! 0.0012 0.0013 0.0014 0.0015 0.0016 0.0017 0.0018 0.0018 

Class 6C, major diameter min. 0.48!6 0.6044 0.7274 0.8507 0.9740 1.0974 1.2209 1.3445 1.4682 tol. 0.0007 0.0008 0.0009 0.0009 0.0010 0.0011 0.0011 0.0012 0.00!2 

Classes 5C and 6C, minor diameter max. 0.3623 0.4602 0.5416 0.6649 0.7550 0.8785 1.0020 1.0757 1.1994 

Class 5C, minor diameter min. 0.3527 0.4495 0.5294 0.6524 0.7414 0.8647 0.9879 1.0603 1.1838 

Class 6C, minor diameter 

Class 5C, pitch diameter 

Class 6C, pitch diameter 

Fillet radii at minor diameter 

min. 0.3554 0.4525 0.5329 0.6560 0.7453 0.8686 0.9919 1.0647 1.1882 

max. 0.4266 0.5364 0.6381 0.7008 0.8670 0.9900 1.1131 1.2113 !.3346 min. 0.4202 0.5292 0.6300 0.7525 0.8579 0.9808 1.1037 1.2010 1.3242 

tol. 0.0064 0.0072 0.0081 0.0083 0.0091 0.0092 0.0094 0.0103 0.0104 

max. 0.4281 0.5380 0.6398 0.7627 0.8690 0.9921 1.1153 1.2137 1.3371 min. 0.4235 0.5329 0.6340 0.7567 0.8625 0.9855 1.1086 1.2064 1.3297 
tol. 0.0046 0.0051 0.0058 0.0060 0.0065 0.0066 0.0067 0.0073 0.0074 

min. 0.0070 0.0088 0.0117 0.0117 0.0140 0.0140 0.0140 0.0175 0.0175 max. 0.0100 0.0125 0.0167 0.0167 0.0200 0.0200 0.0200 0.0250 0.0250 

Internal Threads 

Classes 5C and 6C, major diameter min. 0.4830 0.6060 0.7292 0.8525 0.9760 1.0995 1.2231 1.3469 1.4706 

Class 5C, major diameter max. 0.4855 0.6088 0.7322 0.8558 0.9795 1.1032 1.2270 1.3510 1.4749 tol. 0.0025 0.0028 0.0030 0.0033 0.0035 0.0037 0.0039 0.0041 0.0043 

Class 6C, major diameter max. 0.4844 0.6076 0.7309 0.8544 0.9780 1.1016 1.2253 1.3492 1.4730 tol. 0.0014 0.0016 0.0017 0.0019 0.0020 0.0021 0.0022 0.0023 0.0024 

Classes 5C and 6C, minor diameter min. 0.3923 0.4927 0.5783 0.7016 0.7950 0.9185 1.0420 1.1207 1.2444 max. 0.3973 0.4989 0.5866 0.7099 0.8050 0.9285 1.0520 1.1332 1.2569 

tol. 0.0050 0.0062 0.0083 0.0083 0.0100 0.0100 0.0100 0.0125 0.0125 

Class 5C, pitch diameter min. 0.4323 0.5427 0.6450 0.7683 0.8750 0.9985 1.1220 1.2207 1.3444 max. 0.4387 0.5499 0.6531 0.7766 0.8841 1.0077 1.1314 1.2310 1.3548 

tol. 0.0064 0.0072 0.0081 0.0083 0.0091 0.0092 0.0094 0.0103 0.0104 

Class 6C, pitch diameter min. 0.4323 0.5427 0.6450 0.7683 0.8750 0.9985 1.1220 1.2207 1.3444 max. 0.4369 0.5478 0.6508 0.7743 0.8815 1.0051 1.1287 1.2280 1.35!8 
tol. 0.0046 0.0051 0.0058 0.0060 0.0065 0.0066 0.0067 0.0073 0.0074 

GENERAL NOTE: The selection of threads/in. is arbitrary and is intended for the purpose of establishing a standard. All other 
dimensions are given in inches. 
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