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FOREWORD

(This Foreword is not part of ASME/ANSI B1.8-1988.)

The Standards Committee on the Standardization and Unification of Screw Threads, Bl ,
wps organized in June 1921 with the Society of Automotive Engineers and the Amerigan -
Society of Mechanical Engineers as joint sponsors under the procedures of the Ametican
Standards Association (ASA), now the American National Standards Institute {ANSI).
This Committee was reorganized in May 1929, and its work was divided amorng-five sub-
committees as follows:

No. 1 — Scope and Arrangement of American Standard

No. 2 — Terminology and Form Threads, Except Gages

No. 3 — Special Threads and Twelve Pitch Series, Except Gages
No. 4 — Acme Threads, Except Gages

No. 5 — Screw Thread Gages

National standardization of Acme screw threads in the United States began in 1932 when
bcommittee No. 4 on Acme Threads of Sectional Committee Bl held its first meeting in
w York. A report was presented on the types of. Aeme threads and the range of sizes and
pitches in use in this country. It was prepared by €, W. Bettcher with the assistance of F. L.
oodcock. This report developed into a draft.standard. When it was finally approved as an
erican Standard with the designation ASA-B1.3-1941, it contained a section of introduc-
tqry notes and tables covering general.purpose screws and general purpose nuts, basic di-
ensions of general purpose Acme ‘threads with special and standard pitches, basic
dimensions of 29 deg. stub threadsjunéasurements over three wires for Acme threads, basic
dimensions of 60 deg. stub thr€ads, and basic proportions for modified square threads.

In December 1942, to meet the war emergency, the National Aircraft Standards Commit-
of the Aeronautical Chamber of Commerce requested the ASA to consider establishing
an American war standard for special Acme screw threads for use in aircraft construction.
cognizing the vitallimportance of aircraft production to the war effort, the ASA at once
infitiated this preject and organized a special committee to develop the standard. At the
Lpndon Conférence on the unification of screw threads held in the summer of 1944, it was
pfoposed that'a war standard on Stub Acme threads also be drawn up. Early in March 1945,
thereforé; the work on this proposed standard was begun and a draft prepared as a result of
the disenssion with the British and Canadian experts at the Ottawa Conference in October
19457 This draft was dated March 1946 and was submitted to the ASA War Committee on

Acme Threads and the ASA War Committee on Screw Threads in April 1946 for approval
by letter ballot. However, a Stub Acme war standard was never issued.

In April 1946, the Subcommittees of Standards Committee Bl were reorganized to in-
clude the responsibility of the ASA War Committee. Subcommittee No. 2 on Acme and
Stub Acme Threads revised the March 1946 draft on Stub Acme screw threads and on
March 31, 1948, distributed the January 1948 draft to industry for criticism and comment.

The final draft of the proposed standard on Stub Acme screw threads was completed in
June 1951 and was submitted to Sectional Committee B1 for letter ballot on September
17, 1951; it was approved with minor amendments. Following approval by the sponsor
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organizations, the proposed standard was submitted to the ASA for approval and designa-
tion as an American Standard. This was granted on May 7, 1952.

The next revisions were approved by ANSI as American National Standards on May 14,
1973, and May 11, 1977, respectively. Revisions were minor.

On September 2, 1981, the Bl Committee was reorganized as an ASME Standards Com-
mittee. The B1.8 Subcommittee developed this edition, which was subsequently approved
by the ASME Bl Committee, submitted to ANSI, and adopted as an American National
Standard on January 11, 1988.
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STUB ACME SCREW THREADS

GENERAL AND HISTORICAL

When fofmulated prior to 1895, regular Acme
screw threads were intended to replace square threads
and a variety of threads of other forms used chiefly for
the purpose|of producing traversing motions on ma-
chines, tools, etc. For current information on Acme
threads, seelthe latest edition of ASME/ANSI B1.5.

The Stub Acme thread came into being early in the
1900s. Its upe has been generally confined to those
unusual applications where a coarse-pitch thread of
shallow depth is required due to mechanical or metal-
lurgical congiderations.

Federal Government Use. When this Standard is
approved by the Department of Defense and Federal
Agencies and is incorporated into FED-STD H28/13,
Screw Thread Standards for Federal Services, Section
13, the use of this Standard by the Federal Govern-
ment is subjgect to all the requirements and limitations
of FED-STID H28/13.

1 SPECIFICATIONS FOR STUB ACME THREADS
1.1 Angle pf Thread

The inclugied angle between the flanks of the thread
measured injan axial plane shallbe29 deg. The line bi-
secting this 29 deg. angle shall beé'perpendicular to the
axis of the screw thread.

1.2 Pitch gf Thread

The pitcl of-a thread is the distance, measured

1.4 Thickness of Thread

The basic thickness of the thread at ardiameter
smaller than the basic major diameter (if€-, the bagic
pitch diameter) by 0.3 pitch shall be equal to one-half
the pitch.

1.5 Allowance (Minimum Clearance) at Major and
Minor Diameters

A minimum diametral clearance is provided at the
minor diameter.ofall Stub Acme thread assemblies by
establishingthe ' maximum minor diameter of external
threads 0.020 in. below the basic minor diameter ¢n
threads 10 pitch and coarser, and 0.010 in. below the
basicuminor diameter for finer pitches.

A)minimum diametral clearance at the majpr
diameter is obtained by establishing the minimum ma-
jor diameter of the internal thread 0.020 in. above the
basic major diameter for threads 10 pitch and coarsgr,
and 0.010in. above the basic major diameter for firfer
pitches.

1.6 Basic Thread Form Dimensions

The basic dimensions of the Stub Acme thread fogm
for the most generally used pitches are given in Ta:[le
2. The basic thread form is symmetrical and is illys-
trated in Fig. 1.

1.7 Stub Acme Screw Thread Series

parallel to its axis, between corresponding points on
adjacent thread forms.

1.3 Height of Thread

The basic height of the standard Stub Acme thread
shall be equal to 0.3 pitch. When design requirements
necessitate use of a lesser or greater thread height, the
data should be obtained from Appendix A.

The series of diameters and associated pitches of
Stub Acme threads listed in Table 3 are recommended
as preferred. These diameters and pitches have been
carefully selected to meet the present needs with the
fewest number of items in order to reduce to a mini-
mum the inventory of both tools and gages. If other
combinations of diameter and pitch are required, cal-
culate thread dimensions in accordance with the for-
mulas in Fig. 2.
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screw
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diam. of
screw

20 = 29(deyg.
a = 14'deg. 30 min
P = \pitch
0,/="number of threads/in.
N*= number of turns/in.
h = 0.3P, basic thread height
F., = 0.4224P, basic width of flat of crest of internal thread
Fos = 0.4224P - 0.259 x (pitch diameter allowance on external thread)
F,, = 0.4224P - 0.259 x {major diameter allowance of internal thread)
F,. = 0.4224P — 0.259 x (minor diameter allowance on external thread — pitch diameter allow-

ance on external thread)

FIG. 1 STUB ACME FORM OF THREAD
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Formutas for Determining Diameters
External Threads (Screws)
(Basic) max. major diam. = nominal size_or diameter D
min. major diam. = external max. major diam. minus tolerance from Table 1, column 1
max. pitch diam. = intefnal min. pitch diam. minus allowance from Table 5, column 3
min. pitch diam. = external max. pitch diam. minus tolerance from Table 6
max. minor diam. = \internal min. minor diam. minus allowance from para. 1.5
min. minor diam{ =) external max. minor diam. minus tolerance from Table 1, column 3
Internal Threads (Nuts)
min. majer.diam. = external max. major diam. plus allowance from para. 1.5
max, major diam. = internal min. major diam. plus tolerance from Table 1, column 2
{Basic) min. pitch diam. = external max. major diam. minus basic thread height from Table 3,
column 8
max. pitch diam. = internal min. pitch diam. plus tolerance from Table 6
{Basic) min. minor diam. = external max. major diam. minus 2 x basic thread height from Table 2,
column 3
max. minor diam. = internal min. minor diam. plus tolerance from Table 1, column 4
p = pitch
h = basic thread height

FIG. 2 DISPOSITION OF ALLOWANCES, TOLERANCES, AND CREST CLEARANCES
FOR STUB ACME THREADS
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1.8 Classification and Tolerances, Stub Acme
Screw Threads

Only one class of thread for general usage is estab-
lished herein. This class corresponds to Class 2G (gen-
eral purpose) of the American National Standard on
Acme Threads, ASME/ANSI B1.5. If a fit having less
backlash is required, the tolerances and allowances
for general purpose thread Class 3G or 4G of ASME/

STUB ACME SCREW THREADS

INSI B1.5 may be used to determine the limiting
dijmensions for mating threads.

9 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 equal to the basic major diameter minus the
basic thread height 4. The basic minor diameter is the
inimum minor diameter of the internal thread. It is
equal to the basic major diameter minus twice the
basic thread height 2A.

-—

10 Length of Engagement

The tolerances specified herein are applicable to
ngths of engagement not exceeding twice the nomi-
nal major diameter.

o
o

1111 Tolerances

The tolerances on diameters of internal threads are
plus, being applied from the minimum sizes to above
tHe minimum sizes. The)tolerances on diameters of ex-
ternal threads are-minus, being applied from the maxi-
um sizes to~below the maximum sizes. The
tqlerances on'theé major and minor diameters of exter-
ndl and internal threads are based upon the data in
Thble

The-pitch diameter tolerances for an external or in-
¢ e o
ter tolerance 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 gaging in accordance with this Standard, the
functional diameter/size is controlled within these
limits over the standard GO gage length. Product
pitch diameter size, lead (helix), flank angle, taper,
and roundness per the above are not individually
controlled.

TABLE1 TOLERANCES ON MAJOR AND MINOR
DIAMETERS OF EXTERNAL AND INTERNAL
THREADS
Major Diameter Minor Diameter
Tolerance Tolerance
External Internal External Internal
Thread Thread Thread Thread
1 2 3 4

1.0 x pitch 1.0 x pitch
0.05p diameter diameter 0.05p
tolerance (1) tolerance (1)

NOTE:
(1) Pitch diameter tolerances for various practicable combina-
tions of diameter and\pitch are given in Tgble 6.

1.12. Allowances (Minimum Clearanges)

Allowances applied to the pitch diamgter of the ex-
ternal thread are based on the major dianeter and are
given in Table 5.

When the product has a length of| engagement
greater than the standard length of the thread gage as
shown in Table 10, column 3, and lead yariations not
exceeding values shown in the notes to that table, and
when GO thread gages of these lengths afre to be used,
the maximum pitch diameter of the exkernal thread
shall be decreased by the amount shown in Table 10,
column 5. If the lead variations in th¢ product are
greater than indicated, the allowance |for the gage
stated in column 5 should be increased prioportionally.
However, if methods of gaging the external thread
that will detect angle variation and cumulative lead
variation are used, the pitch diameter
shall be below the tabular maximum pitch diameter by
an amount sufficient to compensate for the measured
variations.
An increase of 10% in the allowarce is recom-

i i eof, that the
length of engagement exceeds two diameters.

1.13 Limiting Dimensions

Limiting dimensions for Stub Acme threads of the
preferred series of diameters and pitches are given in
Table 7. The application of these limits is illustrated in
Fig. 2.
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1.14 Thread Designations

The following designations are recommended for
use on drawings and in specifications, and on tools
and gages; right-hand threads are assumed unless LH
is specified.

Example

0. 500—10 Stub Acme

ASME/ANSI B1.8-1988

IT IS TO BE UNDERSTOOD THAT NO
PREFERENCE IS GIVEN TO LIMIT TYPE
THREADED PLUGS AND RINGS OVER
OTHER AVAILABLE ATTRIBUTE TYPE
GAGES, SUCH AS THREAD SNAP
GAGES, OR VARIABLE TYPE LIMIT AND
SIZE INDICATING THREADED GAGES
FOR BOTH DIMENSIONAL CONFOR-
MANCE AND IN-PROCESS CONTROL.

Thread series
Number of threads/in.
Nominal size

Example

1.7 )0 0.250P-0.5L-Stub Acme-3G-LH

Nominal size -
Phch-
Lead, double-start thread
Stub Agme thread form
Class 3G (see para. 1.8)
Left-hand

2 GAGES HOR STUB ACME SCREW THREADS

SPECIAL NOTE:

Work is ih progress to write an ASME/ANSI Bl
standard for|screw thread gaging systems suitable for
determining|the acceptability of Acme/Stub ‘Acme
screw threads on external and internal threaded prod-
ucts. The drdft of ASME B1.24, Gages and-Gaging for
General Purpose Acme, Centralizing-Acme, and Stub
s, uses the guidelines'asnoted in ANSI/
, which have been established for uni-
form inch and metric screw-threads.

This standard will establish the criteria for product
screw thread acceptance:when a specified gaging sys-
tem is used for bothdn-process control and final di-
mensional conformance. The format for this standard
will follow that.already estabhshed by ANSI/ASME
B1.3M, Unik

A screw thread gaging system for external/mternal
Acme/Stub Acme screw threads comprises a listing of
those screw thread characteristics that must be in-
spected for each specified system and the gage, gages,
or gaging systems which shall be used when inspecting
those characteristics.

In the interim, until this standard has been com-
pleted and released, the following clarifying statement
shall apply.

Both GO and NOT GO gages, which represent-the
product limits or adequate gaging instruments for
thread elements, are necessary for the proper inspgc-
tion of Stub Acme threads. The dimensionsof GO apd
NOT GO gages should be in accordance with the fpl-
lowing principles:

(a) the GO gage should check“simultaneously [as
many elements as possible, and*a NOT GO gage an
effectively check but one element;

(b) permissible variations in the gages be kept
within the extreme product limits.

2.1 Gage Tolerances

Telerances for the thread elements of GO and NQT
G@O-gages for Stub Acme threads are given in Table[9.
(@) Tolerances on Pitch Diameter. The pit¢h
diameter tolerances for gages for external and internal
threads are given in Table 9, column 2.
(b) Tolerances on Major and Minor Diametexs.
The major and minor diameter tolerances for Stub
Acme thread gages are given in Table 9, column 3
(¢) Tolerances on Lead. The variation in lead of fll
Stub Acme thread gages shall not exceed 0.0003 in. be-
tween any two threads not farther apart than 1 in.
However, the cumulative variation in lead shall ot
exceed the following:
(1) 0.0004 in., for gages with a length over 1 in.
to 3 in., inclusive;
(2) 0.0005 in., for gages with a length over 3 In.

to 5 in., inclusive;
(3) 0.0007 in., for gages with a length over 5

mn.

For multiple threads, the cumulative tolerance for any
length of gage shall be obtained by multiplying by 1.5
the above tolerance applicable to that length.

(d) Tolerances on Angle of Gage Threads. The tol-
erances on angle of thread, as specified in Table 9,
column 4 for the various pitches, are tolerances on
one-half of the included angle. This ensures that the
bisector of the included angle will be perpendicular
to the axis of the thread within proper limits. The
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deviation from the true thread form caused by such ir-
regularities as convex or concave flanks of the thread,
or slight projections on the thread form, should not
exceed the tolerances permitted on the angle of thread.

2.1.1 Gages for External Threads
(@) GO Thread Ring, Thread Snap, or Indicating

STUB ACME SCREW THREADS

P.D. size shall be used for the minor diameter with the

tolerance minus.

(4) Length. The length shall approximate three
pitches except that, for multiple threads, the length
shall provide at least one full turn of thread (see para.

2.1.4).
(d) Minimum-Material Thread Sett
NOT GO Thread Gage

Cusc

(I) Major Diameter. The major diameter of the
O thread ring, thread snap, or indicating gage shall
ear a diameter greater than the maximum major
jameter of the external thread by 0.01 in.
(2) Pitch Diameter. The size of a GO thread gage
q determined by its fit or setting on the maximum-
aterial-limit thread setting plug gage.

(3) Minor Diameter. The minor diameter shall be
:F same as the maximum minor diameter of the exter-

5 = oo A

1 thread plus 0.005 in. for pitches finer than 10
reads/in., and plus 0.010 in. for 10 threads/in. and
barser. The tolerance shall be minus.

(4) Length. The length shall approximate the
dngth of engagement, but shall not exceed the length
pecified in Table 10, column 3.

(b) Maximum-Material-Limit Thread Setting Plug
Jor GO Thread Ring, Thread Snap, or Indicating
Uages

(I) Major Diameter. The major diameter. of the
aximum-material-limit thread setting plug-shall be
he same as the maximum major diametérof the exter-
h] thread. The gage tolerance shall be-plus.

(2) Pitch Diameter. The pitch diameter shall be
e same as the maximum pitch-diameter of the exter-
nal thread, except when modified in accordance with
Thble 10. The tolerance shall be minus.

(3) Minor Diameter.)The minor diameter shall be
cleared below the minimum minor diameter of the GO
thread ring, thread'snap, or indicating gage.

(4) LengthyThe length should approximate the
leingth of the-GO gage. See ASME/ANSI B47.1. -
(¢) NOT.GO Thread Ring, Thread Snap, or Indica-
tihg Guge

¢f) Major Diameter. The major diameter of the

[e B =A==

7

=

=

-

(1') lellujUI DPiameter—The ma'j'ord'}
minimum-material-limit thread setting
the same as the maximum major diamets
nal thread. The gage tolerance shall be

ing Plug for

ameter of the
plug shall be
r of the exter-
plus.

(2) Pitch Diameter. The pitch diameter shall be

the same as the minimuni_pitch diamete|
nal thread with the tolerance plus.

r of the exter-

(3) Minor Digmeter. The minor diameter shall be

cleared below the -minimum minor dig
NOT GO thréad‘'gage.

(4) Length. The length shall be at
the length‘of the NOT GO thread gagd
ANSIEB47.1).

(e)» GO Plain Ring, Snap, or Indica
Major Diameter. The diameter of the (
gage or the gaging dimension of the §
gage shall be the same as the maximum
ter of the external thread. Tolerances
Table 8 and shall be minus.

(f) NOT GO Plain Ring, Snap, or In
for Major Diameter. The gaging dim

ymeter of the

least equal to
(see ASME/

ing Gage for
50O plain ring
O plain snap
major diame-
are shown in

Hicating Gage
ension of the

NOT GO plain snap gage shall be the same as the mini-

mum major diameter of the external |
ances are shown in Table 8 and shall bg

2.1.2 Gages for Internal Thread
(@) GO Thread Plug or Indicating
(I) Major Diameter. The major d
GO thread plug gage or indicating gage
to the minimum major diameter of the i
minus 0.005 in. for pitches finer than 1
and minus 0.010 in. for 10 threads/in
The tolerance shall be plus.

OT GO thread ring, thread snap, or indicating gage
shall clear a diameter greater than the maximum
major diameter of the external thread by 0.010 in.

(2) Pitch Diameter. The size of a NOT GO
thread gage shall be determined by its fit or setting on
the minimum-material-limit thread setting plug gage.

(3) Minor Diameter. The minor diameter shall be
the basic minor diameter of the internal thread plus
0.15p with tolerance plus. If this results in a minor
diameter greater than the gage P.D. size, the gage

hread. Toler-
e plus.

age
ameter of the
shall be equal
nternal thread
0 threads/in.,

and coarser.

(2) Pitch Diamerer. The pitch diai

meter shall be

equal to the minimum (basic) pitch diameter of the in-

ternal thread with the tolerance plus.

(3) Minor Diameter. The minor diameter shall
clear a diameter smaller than the minimum minor

diameter of the internal thread by 0.01

0in.

(4) Length. The length shall approximate the
length of engagement (see notes to Table 10) but shall
not exceed twice the nominal major diameter uniess

otherwise specified.
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(b) NOT GO Thread Plug or Indicating Gage

(I) Major Diameter. The major diameter of the
NOT GO thread plug gage or indicating gage shall be
equal to the maximum (basic) major diameter of the
external thread minus 0.15p with the tolerance minus.
If this results in a major diameter smaller than the
gage P.D. size, the gage P.D. size shall be used for the
major diameter with the gage tolerance plus.

nal thread with the tolerance minus.

(3) Mipor Diameter. The minor diameter shall
clear a diamjeter less than the minimum minor diame-
ter of the internal thread by 0.01 in.

(4) Length. Thelength should approximate three
pitches except that, for multiple threads, the length
shall provide at least one full turn of thread (see para.
2.1.4).

(¢) GO PRlain Plug or Indicating Gage for Minor
Diameter of Internal Thread. The diameter of the GO
plain plug gage shall be the same as the minimum mi-
nor diameter of the internal thread. The gage toler-
ance shall Qe plus (see Table 8). The gage shall be in
accordance|with ASME/ANSI B47.1.

(d) NOT| GO Plain Plug or Indicating Gage for
Minor Diatheter of Internal Thread. The diameter of
the NOT GP plain plug gage shall be the same as the
maximum rinor diameter of the internal thread. The
gage tolerance shall be minus (see Table 8). The gage
length shall be in accordance with ASME/ANSI
B47.1.

2.1.3 Rynout. When a special check ofsthe runout
between th¢ major, pitch, and minor diameters of an

ASME/ANSI B1.8-1988

external or internal thread is required, the method of
checking this characteristic must be determined re-
gardless of feature size for each individual application
(see ANSI Y14.5M).

2.1.4 Gage Dimensions. It is recommended that
wherever possible the general dimensions of the gages

D N3 Qraan A DAV A

2.1.5 Other Gaging. Section 2 outlines the usagq of
GO and NOT GO thread plugs and thread ring|or
thread snap or indicating gages and,their associajed
setting thread plug gages. It also,covers the usage|of
plain plug gages for checking thévminor diameter|of
internal threaded product.

While these types of limit\gages are generally used to
ensure assembleability of product, they may not pfo-
vide enough information to ensure that all of the gle-
ments of the mating threaded products conform to the
tabulated limits of size, etc.

When complete details of thread elements are |re-
quired, itowill be necessary to use other commercially
available types of gaging or inspection equipment to
obtdin this data.

2.1.6 Wire Measurement of Stub Acme Threadls.
Refer to Appendix B for details of wire sizes and mga-
surement of 29 deg. included angle threads. Becapise
of the shallow depth of Stub Acme threads, it may|be
necessary to grind a flat on measuring wires to clgar
the root of the threads when best size wires are usgd.
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TABLE 2 STUB ACME SCREW THREAD FORM, DESIGN DIMENSIONS
Width of Flat
Root of
Total Crest of Internal
Height of Height of Thread Internal Thread
Thread Thread Thickness Thread F,, ¥ 0.4224p -
Pitch (Basic) s = h + (Basic) (Basic) D.259 x
Threads/in. p h=03p 2 Allowance (1) t = pl2 F., = 0.4224p Allpwance (1)

1 2 3 4 5 6 7
16 0.06250 0.01875 0.0238 0.03125 0.0264 0.0238
14 0.07143 0.02143 0.0264 0.03571 0.0302 0.0276
12 0.08333 0.02500 0.0300 0.04167 0.0352 0.0326
10 0.10000 0.03000 0.0400 0.05000 0.0422 0.0370
9 0.11111 0.03333 0.0433 0.05556 0.0469 0.0417
8 0.12500 0.03750 0.0475 0.06250 0.0528 0.0476
7 0.14268 - 0.04285 0.0529 0.07143 0.0603 0.0551
6 0.16667 0.05000 0.0600 0.08333 0.0704 0.0652
5 0.20000 0.06000 0.0700 0.10000 0.0845 0.0793
4 0.25000 0.07500 0.0850 0.12500 0.1056 0.1004
32 0.28571 0.08571 0.0957 0.14286 0.1207 0.1165
3 0.33333 0.10000 0.1100 0.16667 0.1408 0.1356
22 0.40000 0.12000 0.1300 0.20000 0.1690 0.1638
2 0.50000 0.15000 0.1600 0.25000 0.2112 0.2060
17/2 0.66667 0.20000 0.2100 0.33333 0.2816 0.2764
13 0.75000 0.22500 0.2350 0.37500 0.3168 0.3116
1 1:00000 0.30000 0.3100 0.50000 0.4224 0.4172

NOQTE:
(1] Allowance'shown in Table 4, column 3.
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TABLE3 STUB ACME SCREW THREADS, STANDARD SERIES, BASIC DIMENSIONS
Basic Diameters Thread Data
Lead Angle
at Basid
Thread Basic Pitch
Pitch Minor Thickness Basic Width Diametdr
Major Diameter Diameter at Pitch Thread of Y
Threads/in. | Diameter D, = D, = Pitch Line Height Flat F
Nominal Sizes n D D-h D - 2h p t=pl2 h= 0.3p | 0.4224p | deg. mijn
1 2 3 4 5 6 7 8 9 10

0.2500 s 16 0.2500 0.2312 0.2125 0.06250 | 0.03125" [ 0.01875 | 0.0264 4 51
0.3125 5/t 14 0.3125 0.2911 0.2696 0.07143 | 0.08572 | 0.02143 | 0.0302 4 2B
0.3750 3 12 0.3750 0.3500 0.3250 0.08333 [ ¢0.04167 | 0.02500 | 0.0352 4 2p
0.4375 7/ 12 0.4375 0.4125 0.3875 0.08333/,0.04167 | 0.02500 | 0.0352 3 af
0.5000 2 10 0.5000 0.4700 0.4400 0.10000\" 0.05000 | 0.03000 | 0.0422 3 5p
0.6250 /s 8 0.6250 0.5875 0.5500 0-12500 | 0.06250 | 0.03750 | 0.0528 3 5p
0.7500 3 6 0.7500 0.7000 0.6500 0.16667 | 0.08333 | 0.05000 | 0.0704 4 2p
0.8750 /s 6 0.8750 0.8250 0.7750 0.16667 | 0.08333 | 0.05000 | 0.0704 3 a1
1.0000 1 5 1.0000 0.9400 0.8800 0.20000 | 0.10000 | 0.06000 | 0.0845 3 5p
1.1250 18 5 1.1250 1.0650 1:0050 0.20000 | 0.10000 | 0.06000 | 0.0845 3 2b
1.2500 1Ya 5 1.2500 1.1800 1.1300 0.20000 | 0.10000 | 0.06000 | 0.0845 3 B
1.3750 1% 4 1.3750 1.3000 1.2250 0.25000 | 0.12500 | 0.07500 | 0.1056 3 3p
1.5000 1Y 4 1.56000 1.4250 1.3500 0.25000 | 0.12500 | 0.07500 | 0.1056 3 1R
1.7500 1% 4 1.7500 1.6750 1.6000 0.25000 | 0.12500 | 0.07500 | 0.1056 2 43
2.0000 2 4 2.0000 19250 1.8500 0.25000 | 0.12500 | 0.07500 | 0.1056 2 2p
2.2500 2'a 3 2.2500 2.1500 2.0500 0.33333 [ 0.16667 | 0.10000 | 0.1408 2 50
2.5000 2V 3 2.5000 2.4000 2.3000 0.33333 | 0.16667 | 0.10000 | 0.1408 2 3p
2.7500 23 3 2-7500 2.6500 2.5500 0.33333 | 0.16667 | 0.10000 | 0.1408 2 1B
3.0000 3 2 3.0000 2.8500 2.7000 0.50000 [ 0.25000 | 0.15000 | 0.2112 3 1R
3.5000 3 2 3.5000 3.3500 3.2000 0.50000 [ 0.25000 | 0.15000 | 0.2112 2 483
4.0000 4 2 4.0000 3.8500 3.7000 0.50000 | 0.25000 | 0.15000 | 0.2112 2 2p
4.5000 42 2 4.5000 4.3500 4.2000 0.50000 | 0.25000 | 0.15000 | 0.2112 2 B
5.0000 5 2 5.0000 4.8500 4.7000 0.50000 | 0.25000 | 0.15000 | 0.2112 1 58
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TABLE 4 TOLERANCES AND ALLOWANCES FOR MAJOR AND MINOR DIAMETERS,
STUB ACME SCREW THREADS, STANDARD SERIES

Allowances From
Basic Major and Tolerance (1) on
Minor Diameters Tolerance Tolerance Major Diameter
on Minor on Major All Internal
Maijor (2) Minor (3) Diameter Diameter Threads (Plus)
Diameter Diameter Atrintermat—— T AtrExternat and
All Internal Al External Threads Threads Minpr Diameter
Threads/in. Threads Threads (Plus) {Minus) AJl External
Size n (Plus) (Minus) 0.05p 0.05p Thrgads (Minus)
1 2 3 4 5 6 7
0J2500 s 16 0.010 0.010 0.0031 0.0031 0.0105
0)3125 516 14 0.010 0.010 0.0036 0.0036 0.0114
0f3750 s 12 0.010 0.010 0.0042 0.0042 0.0123
04375 e 12 0.010 0.010 0.0042 0.0042 0.0126
0/5000 2 10 0.020 0.020 0.0050 0.0050 0.0137
0/6250 Sfs 8 0.020 0.020 0.0062 0.0062 0.0154
0{7500 ¥ 6 0.020 0.020 0:0083 0.0083 0.0174
0|8750 /s 6 0.020 0.020 0.0083 0.0083 0.0179
10000 1 5 0.020 0.020 0.0100 0.0100 0.0194
11250 1s 5 0.020 0.020 0.0100 0.0100 0.0198
112500 1Ya 5 0.020 0.020 0.0100 0.0100 0.0201
1|3750 138 4 0.020 0.020 0.0125 0.0125 0.0220
1/5000 12 4 0.020 0.020 0.0125 0.0125 0.0223
1]7500 1% 4 0.020 0.020 0.0125 0.0125 0.0229
2]0000 2 4 0.020 0.020 0.0125 0.0125 0.0235
212500 2Ya 3 0.020 0.020 0.0167 0.0167 0.0263
25000 2/ 3 0.020 0.020 0.01867 0.0167 0.0268
2|7500 23 3 0.020 0.020 0.0167 0.0167 0.0273
3|0000 3 2 0:020 0.020 0.0250 0.0250 0.0316
3|5000 32 2 0.020 0.020 0.0250 0.0250 0.0324
4|0000 4 2 0.020 0.020 0.0250 0.0250 0.0332
4|5000 41/ 2 0.020 0.020 0.0250 0.0250 0.0339
5/0000 5 2 0.020 0.020 0.0250 0.0250 0.0346
GENERAL NOTE:
Pitch diameter tolefances for various practicable combinations of diameter and pitch are given in
Thable 6.
NPTES:
(1} The Values in this column were developed by the following formula:
2G tolerance = pitch increment (0.030.\‘/_1%) + diameter increment (0.006.\‘/3)

This formula reduces to

0.006 (/D + 5,/p)

These values equal the P.D. tolerance.

{2) The minimum clearance at the major diameter between the internal and external threads is equal
to values in column 3.

{3) The minimum clearance at the minor diameter between the internal and external threads is equal
to the values in column 4.

10


https://asmenormdoc.com/api2/?name=ASME B1.8 1988.pdf

STUB ACME SCREW THREADS

ASME/ANSI B1.8-1988

TABLES PITCH DIAMETER ALLOWANTCES
FOR STUB ACME SCREW THREADS
Nominal Size Range Allowances on

External Threads (1)

Above To and Including 0.008\/3

1 2 3
0 0.1875 0.0024
0.1875 0.3125 0.0040
0.3125 0.4375 0.0049
0.4375 0.5625 0.0057
0.5625 0.6875 0.0063
0.6875 0.8125 0.0069
0.8125 0.9375 00075
0.9375 1.0625 0.0080

1.0625 1.1875 0.0085

1.1875 1.3125 0.0089

1.3125 1.4375 0.0094

1.4375 1.5625 0.0098

1.5625 1.8750 0.0105

1.8750 2.1250 0.0113

2.1250 2.3750 0.0120

2.3750 2.6250 0.0126

2.6250 2.8750 0.0133

2.8750 3.2500 0.0140

3.2500 3.7500 0.0150
3.7500 4.2500 0.0160
4,2500 4.7500 0.0170
4.7500 5.5000 0.0181

NOTE:

(1) The values in this column are to be used for any nominal size
within the range shown in columns 1 and 2. These values
are calculated from the mean of the range. It is recom-
mended that the nominal sizes given in Table 3 be used
whenever possible.

11


https://asmenormdoc.com/api2/?name=ASME B1.8 1988.pdf

ASME/ANSI B1.8-1988

STUB ACME SCREW THREADS

TABLE 6 PITCH DIAMETER TOLERANCES FOR STUB ACME SCREW THREADS

Pitch Nominal Diameter {1}
Threads/in. Increment
n 0.030./1/n Ya 516 3fs 7he 12 5[g 3a fg
16 0.00750 0.0105 0.0109 0.0112 0.0115 0.0117 0.0122 0.0127 R
14 0.00802 0.0114 0.0117 0.0120 0.0123 0.0128 0.0132 0.0136
12 0.00866 0.0123 0.0126 0.0129 0.0134 0.0139 0.0143
10 0.00949 0.0132 0.0135 0.0137 0.0142 0.014 0.0151
8 0.01061 0.0148 0.0154 0,0154 0.0162
6 0.01225 00174 0.0179
5 0.01342 0.0190
Diemeter Increment
o.ooeﬁ 0.00300 | 0.00335 | 0.00367 | 0.00397 | 0.00424 (,0.00474 | 0.00520 | 0.00561
Pitch Nominal Diameter {1)
Threads/in. Increment
n 0.030,/1/n 1 18 1a 13s 12 1% 2 2s
14 0.00802 0.0140 . .
12 0.00866 0.0147 0.0150 0.0154 We c. .
10 0.00949 0.0155 0.0158 0.0162 0:0165 0.0168 0.0174 ...
8 0.01061 0.0166 0.0170 0.0173 0:0176 0.0180 0.0185 0.019 S
6 0.01225 0.0182 0.0186 0.0190 0.0193 0.0196 0.0202 0.0207 0.0212
5 0.01342 0.0194 0.0198 0.0201 0.0205 0.0208 0.0214 0.0219 0.0224
4 0.01500 0.0214 0.0217 0.0220 0.0223 0.0229 0.023% 0.0240
3 0.01732 0.0247 0.0253 0.0258 0.0263
21/ 0.01897 0.0269 0.027 0.0280
2 0.02121 0.0297Y 0.0302
Dfameter Increment
0.006\/—0- 0.00600 (| 0:00636 | 0.00671 0.00704 | 0.00735 | 0.00794 | 0.0084{8 | 0.00800
Pitch Nominal Diameter (1}
Threads/in. Increment
n 0.030./1/n 22 23/s 3 312 4 42 5
5 0.01342 0.0229 L. . L. -
4 0.01500 0.0245 0.0249 0.0254 0.0262 0.0270 - .
3 0.01732 0.0268 0.0273 0.0277 0.0285 0.0293 0.0300 0.0307
2/ 0.01897 0.0285 0.0289 0.0294 0.0302 0.0310 0.0317 0.0324
2 0.02121 0.0307 0.0312 0.0316 0.0324 0.0332 0.0339 0.0346
172 0.02449 0.0349 0.0357 0.0365 0.0372 0.0379
133 0.02598 0.0364 0.0372 0.0380 0.0387 0.0394
| 0.03000 0.0412 0.0420 0.0427 0.0434
Diameterinerement
0.006\/'5 0.00949 | 0.00995 | 0.01039 | 0.01122 | 0.01200 | 0.01273 | 0.01342

GENERAL NOTES:

{a) . The equivalent tolerance on thread thickness is 0.259 times the pitch diameter tolerance.

{b) The pitch diameter tolerances shown in this Table equal the sum of the pitch increment in the sec-
ond column and the diameter increment in the last line, which reduces to 0.006 {, /D + 5\[5).

NOTE:
{1} Foranintermediate nominal diameter, apply the pitch diameter tolerance for the next larger nomi-
nal diameter given in this Table.

12
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TABLE 7 | LIMITING DIMENSIONS AND TOLERANCES, STUB ACME SCREW THREADS, STANDARD SERIES
Nominal Diameter D
Ya 5he 3g The 2 5/g s s 1 " 1Ya 198
Threads/in.
Limiting Diameters
and Tolerances 16 14 12 12 10 8 6 6 5 5 5 4
External Threads
Max. D 0.2500 0.3125 0.3750 0.4375 0.5000 0.6250 0.7500 0.8750 1.0000 1.12p0 1.2500 1.3750
Major Diam. Min. 0.2469 0.3089 0.3708 0.4333 0.4950 0.6188 0.7417 0.8667 0.9900 1.11p0 1.2400 1.3625
Tol. 0.0031 0.0036 0.0042 0.0042 0.0050 0.0062 Q.0083 0.0083 0.0100 0.01p0 0.0100 0.0125
Max. 0.2272 0.2871 0.3451 0.4076 0.4643 0.56812 0.6931 0.8175 0.9320 1.05p5 1.1811 1.2906
Pitch Diam. Min. 0.2167 0.2757 0.3328 0.3950 0.4506 0.5658 0.6757 0.7996 0.9126 1.03p7 1.1610 1.2686
Tol. 0.0105 0.0114 0.0123 0.0126 0.0137 0.0154 0.0174 0.0179 0.0194 0.01p8 0.0201 0.0220
Max. 0.2024 0.2597 0.3150 0.3775 0.4200 0.6300 0.6300 0.7550 0.8600 0.98p0 1.1100 1.2050
Minor Diam. Min. 0.1919 0.2483 0.3027 0.3649 0.4063 0.5146 0.6126 0.7371 0.8406 0.96p2 1.0899 1.1830
Tol. 0.0105 0.0114 0.0123 0.0126 0.0137 0.0154 0.0174 0.0179 0.0194 0.01p8 0.0201 0.0220
Internal Threads
Min. 0.2600 0.3225 0.3850 0.4475 0.5200 0.6450 0.7700 0.8950 1.0200 1.14p0 1.2700 1.3950
Major Diam. Max. 0.2705 0.3339 0.3973 0.4601 0.6337 0.6604 0.7874 0.9129 1.0394 1.1648 1.2901 1.4170
Tol. 0.0105 0.0114 0.0123 0.01.26 0.0137 0.0154 0.0174 0.0179 0.0194 0.01p8 0.0201 0.0220
Min. 0.2312 0.2911 0.3500 0.4125 0.4700 0.6875 0.7000 0.8250 0.9400 1.06p0 1.1900 1.3000
Pitch Diam. Max. 0.2417 0.3025 0.3623 0.4251 0.4837 0.6029 0.7174 0.8429 0.9594 1.08§8 1.2101 1.3220
Tol. 0.0105 0.0114 0.0123 0.0126 0.0137 0.0154 0.0174 0.0179 0.0194 0.01p8 0.0201 0.0220
Min. 0.2125 0.2696 0.3250 0.3875 0.4400 0.6500 0.6500 0.7750 0.8800 1.00p0 1.1300 1.2250
Minor Diam. Max. 0.2156 0.2732 0.3292 0.3917 0.4450 0.5562 0.6583 0.7833 0.8900 1.01p0 1.1400 1.2375
Tol. 0.0031 0.0036 0.0042 0.0042 0.0050 0.0062 0.0083 0.0083 0.0100 0.01p0 0.0100 0.0125

SAV3IHHL M3HOS JNDV 8N1S

8861-8°18 ISNV/ANSY
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TABLE 7 LIMITING DIMENSIONS AND TOLERANCES, STUB ACME SCREW THREADS, STANDARD SERIES (CONT’D)
Nominal Diameter D
12 13a 2 21 22 23y 3 32 q 41/ 5
Threads/in.
Limiting Diameters
and Tolerances 4 4 4 3 3 3 2 2 2 2 2
External Threads
Max. 1.5000 1.7500 2.0000 2.2500 2.5000 2.7500 3.0000 3.5000 4.0000 4.5000 5.0000
Major Diam. Min. 1.4875 1.7375 1.9875 2.2333 2.4833 2.7333 2.9750 3.4750 3.9750 4.4750 4.9750
Tol. 0.0125 0.0125 0.0125 0.0167 0.0167 0.0167 0.0250 0.0250 0.0250 0.0250 0.0250
Max. 1.4152 1.6645 1.9137 | 2.1380 2.3874 2.6367 2.8360 3.3350 3.8340 4.3330 4.8319
Pitch Diam. Min. 1.3929 1.6416 1.8902 21117 2.3606 2.6094 2.8044 3.3026 3.8008 4.2991 4.7973
Tol. 0.0223 0.0229 0.0235 0.0263 0.0268 0.0273 0.0316 0.0324 0.0332 0.0339 0.0346
Max. 1.3300 1.5800 1.8300 2.0300 2.2800 2.5300 2.6800 3.1800 3.6800 4.1800 4.6800
Major Diam. Min. 1.3077 1.56571 1.8065 210037 2.2532 2.5027 2.6484 3.1476 3.6468 4,1461 4.6454
Tol. 0.0223 0.0229 0.0235 0.0263 0.0268 0.0273 0.0316 0.0324 0.0332 0.0339 0.0346
Internal Threads
Min. 1.5200 1.7700 2.0200 2.2700 2.5200 2.7700 3.0200 3.5200 4.0200 4.5200 5.0200
Major Diam. Max. 1.5423 1.7929 2.0435 2.2963 2.5468 2.7973 3.0516 3.5524 4.0532 4.5539 5.0546
Tol. 0.0223 0.0229 0.0235 0.0263 0.0268 0.0273 0.0316 0.0324 0.0332 0.0339 0.0346
Min. 1.4250 1.6750 1.9250 2.1500 2.4000 2.6500 2.8500 3.3500 3.8500 4,3500 4.8500
Pitch Diam. Max. 1.4473 1.6979 1.9485 2.1763 2.4268 2.6773 2.8816 3.3824 3.8832 4.3839 4.8846
Tol. 0.0223 0.0229 0.0235 0.0263 0.0268 0.0273 0.0316 0.0324 0.0332 0.0339 0.0346
Min. 1.3500Q 1.6000 1.8500 2.0500 2.3000 2.5500 2.7000 3.2000 3.7000 4,2000 4.7000
Minor Diam. Max. 1.3625 1.6125 1.8625 2.0667 2.3167 2.5667 2.7250 3.2250 3.7250 4.2250 4,7250
Tol. 0.0125 0.0125 0.0125 0.0167 0.0167 0.0167 0.0250 0.0250 0.0250 0.0250 0.0250

8861-8°18 ISNV/INSY
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STUB ACME SCREW THREADS

TABLE 8 PLAIN GAGE TOLERANCES

Size Range
To and Tolerances for
Above Including Plain Gages
1 2 3
0.500 0.825 0.00010
0.825 1.510 0.00012
1.510 2.510 0.00016
2.510 4.510 0.00020
4.510 5.000 0.00025

TABLE9 TOLERANCES FOR GO AND NOT
GO THREAD WORKING AND SETTING
GAGES, STUB ACME SCREW THREADS

Tolerance on

Half Angle

Tolerances Tolerance on of

on Major and Thread
Pitch Minor

Threads/in. | Diameters (1) Diameters deg. min

1 2 3 4
16 0.0006 0.001 0 10
14 0.0006 0.001 0 10
12 0.0006 0.001 0 10
10 0.0007 0.002 0 10
9 0.0008 0.002 0 10
8 0.0008 0.002 0 8
7 0.0009 0.002 0 8
6 0.0009 0.002 0 8
5 0.0010 0.002 0 8
4 0.0011 0.002 0 8
32 0.0013 0.002 0 8
3 0.0013 0.002 0 6
2/ 0.0014 0.002 0 6
2 0.0015 0.002 0 6
112 0.0018 0.002 0 5
11/a Q0018 0. 002 0 5
1 0.0021 0.002 0 5

GENERAL NOTE:

Intermediate pitches take the tolerance of the next coarser pitch

listed in this Table.

NOTE:

(1) These pitch diameter tolerances for thread gages are not
cumulative, that is, they do not include tolerances on lead

and half-angle.
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ASME/ANSI B1.8-1988 STUB ACME SCREW THREADS

TABLE 10 PITCH DIAMETER COMPENSATION FOR ADJUSTED LENGTHS OF GO RING GAGES

Maximum Amount
Pitch Diameter
Maximum Amount of GO Ring

Nominal Major Diameter Two Diameters Shall Be Less Than

of External Thread Length of Length of Maximum Pitch (2)

GO Ring Gage, Engagement Exceeds Diameter External
Above To and Including in. (1) Length of Gage Thread

1 2 3 4 5
o] 1.000 2 diameters 0 0]

1.000 1.125 2.000 0.250 0.0012
1.125 1.250 2.000 0.500 0.0012
1.250 1.375 2.000 0.750 0.0015
1.375 1.500 2.000 1.000 0.0015
1.500 1.750 2.000 1.500 0.0015
1.750 2.000 2.000 2.000 0.0019
2.000 2.250 2.500 2.000 0.¢019
2.250 2.500 2.500 2.500 0.¢019
2.500 2.750 2.500 37000 0.0019
2.750 3.000 3.000 3.000 0.0019
3.000 4.000 3.000 5.000 0.0027
4.000 5.000 3.000 7.000 0.0039

ENERAL NOTE:
nless otherwise indicated, dimensions are in inches.

cCo

NOTES:
} This compensation is based on a length of engagementnot exceeding two diameters and alead variation in the product not exceed-
ing the following, in inches:

0.0003 in length of 2 in. or less
0.0004 in length over 2 in. - 12 in.
0.0005 in length over 12 in. — 3 in.
0.0007 in length over 3 in. - 6 in.
0.0010 in length over 6 in. - 10 in.

{a) The principles have been established in the requirements of this Table that GO gages should approximate the lgngth of engage-

ment and NOT GO gages should be three pitches long. For reasons of economy or limitations in gage manufactyre or use, it may

be desirable to modify these principles as follows:

{1} take advantage of the economies of using standard blanks, as listed in ASME/ANSI B47.1, wherever they may be utilized
successfully;

(2) avoid too.cumbersome ring gages, as well as excessively expensive gages, by limiting the length of GO thr¢ad ring gages to
maximtmilengths given in column 3 of this Table;

(3) avoid-excessively cumbersome thread plug gages by limiting maximum length to two diameters whereyer possible;

(4) take-full advantage of modern equipment for producing and checking accurate leads, particularly where long engagements
are involved, thus permitting the use of standard or moderate length thread plug, thread ring, or thread snap gages. Alter-
natively, of course, instruments may be used for checking diameters and angles independently.

Should a GO gage shorter than the length of engagement be chosen, independent means should be used to mepsure lead varia-

tion in the product. If the lead variation Ap in the length of engagement LE, so determined, exceeds 0.259es [(where es is the

product pitch diameter allowance), the maximum metal condition must be reduced to ensure free assembly of product. The re-
quired amount of change in pitch diameter Ad, of the product (minus on external thread, plus oninternal thread) accordingly, is:

(b

Ad, = 3.867 (1 - LGILE) ap

where
LG = gage length
LE = engagement length

(c) When instruments are used for checking diameter, it is a simple matter to make this allowance. When thread plug and ring
gages are used, the allowance is sometimes increased by a fixed amount, as outlined in this Table. This arbitrarily changes the
tolerance on pitch diameter.

(2) See para. 2.1.1{a)(4).

16
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APPENDIX A
ALTERNATIVE STUB ACME THREADS, MODIFIED FORM 1 AND MODIFIED FORM 2

(This Appendix is not part of ASME/ANSI B1.8-1988, and is included for information purposes only.)

Recognizipg the fact that one Stub Acme thread
form may nlot provide a generally acceptable thread
system to mleet the requirements of all applications,
basic data for two of the other commonly used forms
(shownin Figs. Al and A2)are tabulated in Tables A1
and A2. Wherever practicable, the standard Stub
Acme thread form should be used.

In applying the foregoing data to special designs,
the allowang¢es and tolerances can be taken directly
from Tablep 4, 5, and 6 for standard Stub Acme
threads. Thierefore, the major diameter and basic
thread thickpess at pitch line for both external and in-
ternal threafls will be the same as for the standard
form, as shgwn in Tables 3 and 7. The pitch diameter
and minor diameter will vary from the data shown in
Tables 3 and 7. For the Modified Form 1 Stub Acme

thread, the pitch and minor diameters.will be smaller
than similar values for the standard“form; and fpr
Modified Form 2 the pitch and minor diameters will
be larger than those dimensions for the standard
forms.

For gaging these modified Stub Acme threads, the
principles of gaging-Qutlined in Section 2 (para. 2.1.3)
of this Standardwillapply.

The dimensions of gages can be calculated from the
data in Section'2 (paras. 2.1.1, 2.1.2, and 2.1.4).

The gage'tolerances should be taken from para. 2.
and Tables 8, 9, and 10.

These threads should be designated on drawings ps
described in para. 1.14 with the insertion after
‘““Acme”’ of “M1”’ for the Modified Form 1 and
“M2”’ for the Modified Form 2.

—
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Min. major diam. of nut Max. major diam. of screw

7 ,
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P

Internal Thread

0.1875p 0.5p
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- h = 0.375p —

F =0.4030p

W

0.5p 47

(Basic) min. pitch
diam. of nut

7

External Thread

A

2
e

Max. minor diam, of ‘'screw

Min. minor diam, of nut

FIG. A1 MODIFIED STUB ACME THREAD WITH BASIC HEIGHT OF 0.375p (FORM 1)

Min. major diam. of nut Max: major diam. of screw

7%
A

Internal Thread

A @ .
0.125p 0.5p ——
¥ .

'\

0.5p

F=0.4353p

(Basic) min. pitch

A
diam. of nut

A\

Max. minor diam. of screw

Min. minor diam. of nut

FIG. A2 MODIFIED STUB ACME THREAD WITH BASIC HEIGHT OF 0.250p (FORM 2)
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TABLE A1 MODIFIED STUB ACME THREAD FORM, DESIGN DIMENSIONS (FORM®)
Total Width of Flat
Height of Height of Thread at Crest of
Thread Thread Thickness Internal Thread
(Basic) hy=h + {Basic} {Basic)
Threadg/in. Pitch p h = 0.375p /2 Allowance (1) t =p/2 F = 0.4030p

1 2 3 4 5 6

16 0.06250 0.02344 0.0284 0.03125 0.0252

14 0.07143 0.02679 0.0318 0.03572 0.0288

12 0.08333 0.03125 0.0363 0.04167 0.0336

10 0.10000 0.03750 0.0475 0.05000 0.0403

9 0.11111 0.04167 0.0517 0.05556 0.0448

8 0.12500 0.04688 0.0569 0.06250 0.0504

7 0.14286 0.05357 0.0636 0.07143 0.0576

6 0.16667 0.06250 0.0725 0.08333 0.0672

5 0.20000 0.07500 0.0850 0.10000 0.0806

4 0.25000 0.09375 0.1038 0.12500 0.1008

34 0.28571 0.10714 0.1171 0.14286 0.1151

3 0.33333 0.12500 0.1350 0.16667 0.1343

21/2 0.40000 0.15000 0.1600 0.20000 0.1612

2 0.50000 0/18750 0.1975 0.25000 0.2015

11/4 0.66667 0.25000 0.2600 0.33333 0.2687

1/4 0.75000 0.28125 0.2913 0.37500 0.3023

1 1.00000 0.37500 0.3850 0.50000 0.4030

NOTE:
(1} Allowance shown in Table'4, column 3.
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TABLE A2 MODIFIED STUB ACME THREAD FORM, DESIGN DIMENSIONS (FORM 2)
Total Width of Flat
Height of Height of Thread at Crest of
Thread Thread Thickness internal Thread
(Basic) hg=h + (Basic) {Basic)
Threads/in. Pitch p h = 0.250p 1/2 Allowance (1) t=pl2 F % 0.4353p
1 2 3 4 5 6
16 0.06250 0.01563 0.0206 0.03125 0.0272
14 0.07143 0.01786 0.0229 0.03571 0.0311
12 0.08333 0.02083 0.0258 0.04167 0.0363
10 0.10000 0.02500 0.0350 0.05000 0.0435
9 0.11111 0.02778 0.0378 0.05556 0.0484
8 0.12500 0.03125 0.0413 0.06250 0.0544
7 0.14286 0.03571 0.0457 0.07143 0.0622
6 0.16667 0.04167 0.0517 0.08333 0.0726
5 0.20000 0.05000 0.0600 0.10000 0.0871
4 0.25000 0.06250 0.0725 0.12500 0.1088
32 0.28571 0.07143 0.0814 0.14286 0.1244
3 0.33333 0.08333 0.0933 0.16667 0.1451
22 0.40000 0.10000 0.1100 0.20000 D.1741
2 0.50000 0.12500 0.1350 0.25000 0.2177
112 0.66667 0.16667 0.1767 0.33333 D.2902
13 0.75000 0.18750 0.1975 0.37500 D.3265
1 1:00000 0.25000 0.2600 0.50000 D.4353
NOTE:
(1)} Allowance shown-in Table 4, column 3.
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APPENDIX B
THREE-WIRE METHOD OF MEASUREMENT OF PITCH DIAMETER OF

B1 THREAD WIRE SPECIFICATIONS, CALIBRA-
TION, AND USE

The computed value for the pitch diameter of a
screw thread gage obtained from readings over wires
will depend upon the accuracy of the measuring in-
strument usgd, the contact load, and the value of the
diameter of fhe wires used in the computations. In or-
der to measure the pitch diameter of a screw thread
gage to an adcuracy of 0.0001 in. by means of wires, it
is necessary {o know the wire diameters to 0.00002 in.
Accordingly| it is necessary to use a measuring instru-
ment that repds accurately to 0.00001 in.

Variationq in diameter around the wire should be
determined by rotating the wire between a measuring
contact and an anvil having the form of a V-groove cut
on a cylinddr and having the same flank angles; 14
deg. 30 min| as the thread to be measured. As thus
measured, the limit on roundness deviation shall be
0.00005 in.

To avoid a permanent deformation of the material
of the wires pnd gages it is necessary.to limit the con-
tact load, and for consistent results/a standard prac-
tice as to confact load in makingwire measurements of
hardened screw thread gagés-is necessary.

In the cas¢ of Stub Acme threads, the wire presses
against the sides of the.thread with a pressure of ap-
proximately|twice _that of the measuring instrument.
This would |indicate that the diameter of the wires
should be mpastired against a hardened cylinder hav-

29 deg. STUB ACME THREADS

This Appendix is not part of ASME/ANS! B1.8-1988, and is included for information purposes only.)

diameter measurements on 8 threads/in. and finer be
made at 1 Ib. For coarser pitches\and larger wires the
deformation of wires and threads is less than for finler
pitches. Furthermore, the coarser pitches are used ¢n
larger and heavier products, on which the pitch diame-
ter tolerance is greater and a larger measuring load
may be required4o 'make satisfactory measurements.
It is, therefore; recommended that for threads/ip.
coarser thari<8,'the pitch diameter be measured at 22
Ib.

The standard specification for wires and standard
practice in the measurement of 60 deg. wires stated in
ANSI/ASME B1.2 are applicable to wires for Stub
Acme threads, with the above-stated exceptions as fo
angle of V-groove and limit on roundness.

B2 FORMULAS FOR MEASURING THE PITCH
DIAMETER OF STUB ACME THREADS (29
deg.)

B2.1 Lead Angle

The combination of small flank angle and large legd
angle that is characteristic of Stub Acme threags
results in a relatively large lead angle correction to be
applied in wire measurements of pitch diameter pf
such threads. In the case of multiple-start threads, the
geometry is such that it is no longer feasible to mg‘:e

ing aradius equal to the radius of curvature of the heli-
cal surface of the thread at the point of contact, using
approximately twice the load to be used in making
pitch diameter readings. As with 60 deg. threads it is
not practical to use such a variety of sizes, and it is rec-
ommended that the measurements of wire diameter be
made between a flat contact and a 0.750 in. hardened
and accurately finished steel cylinder. To limit the ten-
dency of the wires to wedge in and deform the sides of
a Stub Acme thread, it is recommended that pitch

21

the usual simplifying assumptions as to the positions
of contact of the wire in the thread. Accordingly, mea-
surement of single-start Stub Acme threads (with lead
angles less than 5 deg.) is treated similar to the mea-
surement of 60 deg. threads when the value for the
term

w tan? A cos a cot a
2
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is 0.00015 in. or smaller (see ANSI/ASME B1.2). For
threads having lead angles greater than 5 deg., the nec-
essary refinements in the calculations are presented.

TABLE B1 WIRE SIZES AND CONSTANTS,
SINGLE-START STUB ACME THREADS (29 deg.)

Pitch Wire Sizes (1)

p= 1 Best Maximum | Minimum
B2.2 Single-Start External Threads Threads/in. n | 0.516450p | 0.650013p | 0.487263p

The general formula is 1 2 3 4 5

in. in. im in.
dy = M, + % _ (1 + cosec a”) (1) 16 0.06250| 0.03228 | 0.04063 | 0.03045
g 14 0.07143} 0.03689 |, 0/04643 | 0.03480
12 0.08333| 0.04304. | 0.05417 | 0.04061
Where 10 0.10000| 0.05164C{ 0.06500 | 0.04873
d, = pitch diameter ) 9 0.11111| 0.06738 | 0.07222 | 0.05414
M,, = measurement over wires 8 0.12500(1.0.06456 | 0.08125 | 0.06091
a = half-angle of thread 7 0.142864°0.07378 | 0.09286 | 0.06961
n = threads/in. = 1/pitch 6 0.16667| 0.08608 | 0.10834 | 0.08121

- wire di .
o= e diamete \ 5 0.20000| 0.10329 | 0.13000 | 0.09745
a’ = tan” (tan «a cos ) ) 4 0.25000| 0.12911 | 0.16250 | 0.12182
A = lead angle at pitch diameter 3% ) 10.28571| 0.14756 | 0.18572 | 0.13922
For a half-angle of 14 deg. 30 min, Eq. (1) takes the 3 0.33333| 0.17215 | 0.21667 | 0.16242
form 2, |0.40000| 0.20658 | 0.26001 | 0.19491
2 0.50000| 0.25822 | 0.325001 | 0.24363
1.933 357 1% |0.66667| 0.34430 | 0.43334 | 0.32484
dy =M, + ———— — w(l + coseca’) )] 1% | 0.75000{ 0.38734 | 0.4878)1 | 0.36545
n 1 1.00000| 0.51645 | 0.650001 | 0.48726
The diameter w of the wires used should be @s close NOTE:

s practicable to the size that will contact the flanks of
the thread at the pitch line to minimize errors caused
y deviations of the flank angle from.nominal value.
he best-size wire, to be applied only where the lead
ngle does not exceed approximately 5 deg., may be
tpken as

secol 0.516 450
2n n

3)

Wb-—

flor which values are tabulated in Table B1.
For standard diameter~pitch combinations of Stub
icme threads, and where the best-size wire is used, the

omputations are simplified by the use of Table B2.

Fhus

(1) Based on zero lead angle.

where
dy, = M,, — column 7

If the measured wire diameter w' differs slightly
(not more than 0.0003 in.) from the bes{ size w shown
in column 4, then

dy =M, — column?7 - S(w' — W)
6

— 100 (column 3 — dy,) colurmn 8

However, the correction derived from cplumn 8 is sel-

C))

d, = M,, ~ column 7

or, if d, differs appreciably from the basic value given
in column 3

dy, = M,, — column 7 — 100 (column 3 - d21)

&)

X column 8

22

dom significant in amount for standard diameter-
pitch combinations.

Values of the term (1 + cosec « ') are given in Table
B3 for use when threads of other than standard
diameter-pitch combinations are to be measured. Val-
ues for intermediate lead angles may be determined by
interpolation.

The three-wire measurement of Stub Acme threads
corresponds to that of 29 deg. Acme threads. How-
ever, because of the shallower root on the Stub Acme
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TABLE B2 VALUES FOR WIRE MEASUREMENTS OF SINGLE-START STANDARD STUB

ACME THREADS (29 deg.)

Change'in
Columns 6
and 7 per
0.01in.
Best-Size Change in
Basic Wire Column 6 Pitch
pitch |, _ 0.516450 | cot 14 deg. 30 min wil+ Minus Diameter
Sizes Threads/in. Diameter n 2n cosec «') Column 5(1) {Column 3)
1 2 3 4 5 6 7 8
in. in. in. in. in. in.
0.250 16 0.2312 0.03228 0.120835 0.161422 0.040587 0.000044
0.3125 14 0.2911 0.03689 0.138097 0.184647 0.046550 0.000031
0.375 12 0.3500 0.04304 0.161113 0.216407 0.054294 0.000025
0.4375 12 0.4125 0.04304 0.161113 0,215477 0.054364 0.000018
0.500 10 0.4700 0.05164 0.193336 0.258329 0.064993 0.000021
0.625 8 0.5875 0.06456 0.241670 0.322961 0.018291 0.000021
0.750 6 0.7000 0.08608 0.322226 0.430800 0.108574 0.000030
0.875 6 0.8250 0.08608 0.322226 0.430542 0.108316 0.000019
1.000 5 0.9400 0.10329 0.386671 0.516707 0.130036 0.000021
1.125 5 1.0650 0.10329 0.386671 0.516620 0.219949 0.000014
1.250 5 1.1900 0.10329 0.386671 0.516356 0.129685 0.000014
1.375 4 1.3000 0.12911 0.483339 0.645669 0.162330 0.000014
1.500 4 1.4250 0.12911 0.483339 0.645518 0.162179 0.000012
1.750 4 1.6750 0.129'M1 0.483339 0.645310 0.161971 0.000007
2.000 4 1.9250 0.12911 0.483339 0.645178 0.161839 0.000005
2.250 3 2.1500 017215 0.644452 0.860533 0.216081 0.000004
2.500 3 2.4000 0.17215 0.644452 0.860332 0.215880 0.000005
2.750 3 2.6500 0.17215 0.644452 0.860218 0.215766 0.000004
3.000 2 2:8500 0.25822 0.966678 1.291035 0.324357 0.000011
3.500 2 3.3500 0.25822 0.966678 1.290620 0.323942 0.000007
4.000 2 3.8500 0.25822 0.966678 1.290356 0.323678 0.000004
4.500 2 4.3500 0.25822 0.966678 1.290176 0.323498 0.000003
5.000 2 4.8500 0.25822 0.966678 1.290049 0.323371 0.000003
NOTE:

(1) Given to s

. | ¢ ¢ oAt | img-fromM—thre—fi

result should be rounded to four places.
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TABLE B3 VALUES OF {1 + cosec «') FOR o
LEAD ANGLES FROM 0 deg. TO 5 deg.

14 deg. 30 min AND

Lead Angle \ Lead Angle A
deg. min 1 + cosec o’ Difference deg. min 1 + cosec o’ Difference

1 2 3 1 2 3

0 0 4.99393 2 30 4.99748
5 393 0 35 772 24
10 394 1 40 797 25
15 396 2 45 823 26
20 399 3 50 850 27
25 403 4 55 877 27
4 28

3 0 905
30 407 5 934 29
35 412 5 10 964 30
40 418 6 15 995 31
45 425 7 20 5.00026 31
50 432 7 25 058 32
55 440 8 33

9 30 091
35 125 34
1 0 449 40 160 35
5 459 10 45 195 35
10 470 11 50 231 36
15 481 11 55 268 37
20 493 12 38

25 506 13 4 0 306
14 5 345 39
30 520 10 384 39
35 535 15 15 424 40
40 550 15 20 465 41
45 566 16 25 507 42
50 583 17 43

55 601 18 30 550
19 35 593 43
40 637 44
2 0 620 45 682 45
5 639 19 50 728 46
10 659 20 55 775 47
15 680 21 48
25 725 23 5 871 48
23 10 920 49
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threads, no smaller wire than the best-size wire given
in Table B2 shall be used. There can be instances when
the best-size wire will touch the thread root. Hence, a
check should always be made to ensure that the wires
do not touch the thread root.

To evaluate ¢

w/l .
E(;r sm6+7smacosﬁ>

Multiple-s
greater than
smaller lead

procedures a
that is, the

OP = ycosacosf3 + an
2 I \2
+ —_—
? <27r)
w
B2.3 Multigle-Start External Threads 00 =R+ Py cosec o ap
art threads commonly have lead angles
b deg. In those exceptional cases that have where ) )
angles, the procedures described above v = distance from.contact point A to apoint L gn
may be applled. For larger lead angles there are two the thread axis, measured pafallel to an elg-
ailable that give almost identical results; ment of the thread flank,(in the axial plane
iscrepancy between the values obtained 6 containing LA

for the lead dngle correction c is well within the possi-
ble observatipnal error in making the measurement of
pitch diametler. The methods are those of Marriner
and Wood [#], based on the analytical approach of
Gary [3] and Vogel [2].

It is necesspry to determine the best-size wire for the
individual thread, as the size is dependent on the lead
angle of the [thread. This determination is simplified
by extracting from Table B4 the wire diameter (inter-
polating if necessary) for a 1 in. axial pitch screw and
dividing by the threads/in. Thus
(N

w = w/n

The pitch diameter is given by formulas, as:follows:

dy=M,-(C+0 (8)
where
d, = pitch|diameter
M,, = meajurement, over wires
C = w(l 4+ cosec@) — (cot a)/2n 9
= 4.99B 929w~— 1.933 357/n
¢ = 2(OP =.00) of Fig. Bl (10)

in a plane perpendicular to the thread axis bp-
tween lines gconnecting the point O on the
thread axis’to the axis of the wire (or center ¢f
the ball)\and to the point of contact of the
wire and thread flank, respectively

(designated the ‘‘key.angle’’ by Vogel) an}e

The values-of*8 and ¥ are determined by:

hid (Losﬁ_ — tanasinﬁ)
2 \ 2mycosa
sinf = ap)
2 1\2
+ —
Y <21r>
(w cot oz>
=Y
R_,_\2 8 1#)

+ :
<1> 27 sin o
2
Y\
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These are simultaneous equations in 8 and y whi¢h
cannot be solved directly but can be solved by itera-
tion. Letting 8 = 0, the first approximation for v |s

70=Rseca+%cota am)

Tabular values for (C—+ ¢)7 for a I im-axial pitch
screw, which should be divided by the threads/in. for
a given case, are also given in Table B4 and [2].

In Fig. B1 the actual points of contact of the wire
with the thread flanks are at A and B. Under certain
conditions a wire may contact one flank at two points,
in which case it is advisable to use a ball, equal in
diameter to the wire. The value of ¢ is the same for a
ball as for a wire. The conditions determining single or
double contact are dealt with below.
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Thisapproximmate vatue of yisenteredim the Tight-
hand side of Eq. (13) to obtain a new value 8 = 3,.
Then this new value of 8 is entered in the right-hand
side of Eq. (14), together with the first approximation
of v, to obtain a new value of v = v,. Then y, and 3,
are entered in Eq. (13) to obtain a new 8 = $3,. This
process is repeated until the values of 8 and «y repeat
themselves to the required degree of accuracy. Their
final values are then entered in Egs. (11) and (12) to
obtain the lead angle correction given by Eq. (10).
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