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FOREWORD

Although the buttress thread was described as early as the March, 1888, Journal of the Franklin In-
stitute, it was so little used that its national standardization was not undertaken until after the Combined
Conservation Committee in early 1942 reviewed the standardization status of items needed in the war ef-
fort. Formerly each application of the butiress thread was treated individually and the form it took de-
pended on the experience of the designer and the manufacturing equipment available.

At the American-British-Canadian conference in New York, in 1943, they agreed that a basic profile
should be established for this thread. As the Military Departments needed buttress and other special types
of threads, the War Production Board in February, 1944, arranged with the ASA to-establish a General War
‘Committee on Screw Threads.

The Interdepartmental Screw Thread Committee (ISTC) agreed to develop a buttress thread form
having a pressure flank angle of 7 deg, which closely approaches the static angle of friction for well lubii-
cated steel surfaces in contact, and a clearance flank angle of 45 deg.

The British agreed to prepare and circulate a draft specification for an asymmetrical buttress thread
having a 7 deg load flank angle, a 45 deg clearance flank angle, and a basic height of thread engagement of
0.4 pitch.

The 1944 edition of Handbook H28 published the ISTC’s recommendation of a basic buttress thread
form which had a crest flat in the nut twice that of the screw, and a thread engagement height of approxi-
mately 0.56p. In November 1944, the ASA War Subcommitiee on Buttress Threads was established and
after reviewing the British draft of April 1945, this committee felt that because of the distortion tendency
of thin wall tubing, a greater basic height of thread engagement than 0.4p was desirable, especially since the
minimum height of thread engagement is necessarily less than 0.4p by one-half the sum of the allowance
and the tolerances on minor diameter of internal thread and major diameter of external thread. Therefore,
the July 1945 draft of the War Standard was based on a basic height of thread engagement of 0.5p.

Another American-British-Canadian conference sponsored by the Combined Production and Re-
sources Board was held in Ottawa, Canada, September-October 1945. Here the British proposal of April
1945, with an alternate design of O deg pressure flank angle and a trailing flank angle of 52 deg, was re-
viewed and compared with the American proposal of July 1945. Learning that the British had had con-
siderable favorable experience on thin wall tubing with buttress threads having 0.4p basic height of thread
engagement, it was decided that the American standard might adopt this basis. Accord was also reached on
preferred diameters and pitches, thread dimension tolerances and allowances, and on having each standard
include in ifs appendix an alternate thread of O degree pressure flank angle. Further, each country agreed to
publish the standard in conformance with their respective formats.

In April 1946, buitress threads were assigned to Subcommiitee No. 3 of the Sectional Committee on
the Standardization and Unification of Screw Threads, B1, and the committee membership was enlarged.
This committee prepared and circulated in 1948 to members of the Bl committee a draft of a proposed
standard based on the British proposal with a basic thread height of 0.4p. The comments included so many
objections fo the shallow height of thread that in 1949 the committee decided to base the next draft on a
thread having 0.6p engagement height. The committee also voted not to include in the appendix of the
American standard data for a buttress thread having O deg pressure flank angle as it was-evident that this was
only one of several modifications that might be needed for special applications.

The next American-British-Canadian conference was called at the request of the Director of Defense
Mobilization and held in New York, June 1952. The British Standard 1657: 1950 for Buttress Threads
which is based on a thread engagement height of 0.4p and the American draft of September 1951, based on
thread engagement height of 0.6p, were reviewed. It was concluded that the applications for buttress
threads are so varied that threads with either engagement height (0.4p or 0.6p) might be preferred for
particular design requirements. It was recommended that the next printing of the British standard and the
forthcoming American standard include the essential details of the other country’s standards in appendixes.
ASA B1.9-1953, Buttress Screw Threads, was issued in conformance with this recommendation.

This 1973 Revision of B1.9 is being issued to bring the standard into conformance with present
practices. The three classes of threads have been reduced to two—Class 2 (standard grade) and Class 3
(precision grade).

Following approval by the Sectional Committee of B1, and the Secretariats, the revised standard was
submitted to the American National Standards Institute for approval. This approval was granted on October
22, 1973.
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ANSI B1.9—-1973

AMERICAN NATIONAL STANDARD

BUTTRESS INCH SCREW THREADS

GENERAL

The buttress form of thread has certain advantages
in applications involving exceptionally high stresses
along the thread.axis in one direction only. As the
thrust side (foad flank) of the standard buttress thread

is made very nearly perpendicular to the thread axis,

the radial component of the thrust is reduced to a
minimum. On account of the small radial thrust, the
buttress form of thread is particularly applicable when
tubular members are screwed together. Examples of
actual applications are the breech assemblies of large
guns, airplane propeller hubs, and columns for
hydraulic presses. :

In selecting the form of thread recommended as
standard, manufacture by milling, grinding, rolling, or
other suitable means, has been taken into considera-
tion. All dimensions are in inches.

SPECIFICATIONS
1 SCOPE

This standard relates to screw threads of buttress.

form and provides:

(a) A form of 7°/45° buttress thread with 0.6p
basic height of thread engagement (see Fig. 1a).

(b) A table of preferred diameter-pitch combina-
tions (see Table 1).

(c) A formula for calculating pitch diameter toler-
ances (see Par. 6.1). ‘

(d) Tolerances for major and minor diameters (see
Par. 6.2 and 6.3),

(e) A system of allowances between external and
internal threads (see Par. 7).

(f) Recommended methods of measuring and
gaging (see Par. 10 and 11).

(g) Dimensional acceptability of butiress product
(see Section 12).

3n instances where absence of root radius is not detrimental
to the requirements for strength, and where it is more eco-
nomical to provide tools which do not produce a radius at
root, flat root buttress threads may be specified.

APPENDIXES

The following appendixes are included in this
standard:

(1) Pitch Diameter Equivalents for Lead and Flank
Angle Deviations

(2) Pitch Diameter Measurement for External and
Internal Buttress Threads

(3) 7°/45° British Standard Buttress Thread with
0.4p Basic Height of Thread Engagement.

1.1 The intent of this standard is not to preclude the
use of other measuring or gaging systems provided
they are properly correlated.

2 DEFINITIONS
See ANSI B1.7.

3 FORM OF THREAD

The form of the buttress thread is shown in Figs.
la and 1b and has the following characteristics:

(a) A load flank angle, measured in an axial plane,
of 7 degrees from the normal to the axis

(b) A clearance flank angle, measured in an axial
plane, of 45 degrees from the normal to the axis

(c) Equal truncations at the crests of the external
and internal threads such that the basic height of

. thread engagement (assuming no atlowance) is equal

to 0.6 of the pitch
(d) Roots of threads

(1) Equal radii, at the roots of the external and
internal basic thread forms tangential to the load
flank and the clearance flank (see Section 4, note a).
There is, in practice, almost no chance that the thread
forms will be achieved strictly as basically specified,

- that is, as true radii.

(2) Equal flat root of the external and internal
thread (see footnote a).

GHT Anerican Society of Mechanical Engineers *
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AMERICAN NATIONAL STANDARD _
BUTTRESS INCH SCREW THREADS ANSI B1.9—-1973
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FIG. 1Ta FORM OF STANDARD 7°/45° BUTTRESS THREAD WITH 0.6p BASIC HEIGHT
OF THREAD ENGAGEMENT AND ROUND ROOT

(Heavy line indicates basic form)
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FIG. 1b FORM OF 7°/45° BUTTRESS THREAD WITH 0.6p BASIC HEIGHT
OF THREAD ENGAGEMENT AND FLAT ROOT
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AMERICAN NATIONAL STANDARD
BUTTRESS INCH SCREW THREADS

4 SYMBOLS AND FORMULAS

Pitch
Height of sharp-V thread
Basic height of thread engagement

Root radius (theoretical)
(see footnote a)

Root truncation

Root truncation for flat root form
Flat width for flat root form
Allowance

Height of thread engagement

Crest truncation

Crest width

Major diameter

Major diameter of internal thread

Major diameter of external thread
Pitch diameter

Pitch diameter of internal thread
(see footnote b)

Pitch diameter of external thread
(see footnote c)

Minor diameter
Minor diameter of external thread

Minor diameter of internal thread
Height of thread of internal thread
Height of thread of external thread
Pitch diameter increment for lead

Pitch diameter increment for 45°
clearance flank angle

Pitch diameter increment for 7° load
flank angle

Length of engagement

Max Material
p (Basic)
H = 0.89064p
h =0.6p
r =0.07141p
s = 0.0826p
s = 0.0826p
S =0,0928p
G  (seepar.7)
h, = h—=0.5G
f = 0.14532p
F = 0.16316p
D
D, = D+0.12542p
D,=D-G
E
E,=D-h
E,=D-h-G
K

Ky =D —1.32542p - G

K,=D—2h
h, = 0.66271p
h, = 0.66271p
AE;

AE,,

AE,,
L.

Min r
Min s
Min s
Min §

Min k&,

Max D,

Min D,

Max E,,
Min E
Min K

Min K,

ANSI B1.9-1973

Min Material

0.0357p
0.5 Max s = 0.0413p
0.5 Max s = 0.0413p
0.0464p

Max 4, — [0.5 tol. on
major diam external
thread + 0.5 tol. on
minor diam internal
thread] .

Max pitch diam of inter-

nal thread + 0.80803p
D —- G- Dtol.
D — h+PD tol.

D—h— G- PD tol.

Min pitch diam of exter-
nal thread — 0.80803p

D —2h +K tol.

3Unless the flat root form is specified, the rounded root form of the ¢xternal and internal thread shall be a continuous, smoothly-
blended curve within the zone defined by 0.07141p maximum to 0.0357p minimum radius. The resulting curve shall have no re-
versals and sudden angular variations, and shall be tangent to the flanks of the thread. There is, in practice, almost no chance
that the rounded thread form will be achieved strictly as basically specified, that is, as a true radius.

bThe pitch diameter X tolerances for GO and NOT GO threaded plug gages are applied to the internal product limits for £, and

Max E,,.

®The pitch diameter W tolerances for GO and NOT GO threaded setting plug gages are applied to the external product limits for

Egand Min E .

N

-~ .
i
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5 PREFERRED DIAMETER-PITCH
COMBINATIONS

A tabulation of diameter-pitch combinations is
shown in Table 1. Threads per inch, between heavy
lines, should be used if possible with preference given
to the middle one. Basic dimensions for each of the
pitches are given in Table 2.

6 TOLERANCES

Tolerances from basic size on external threads are
applied in a minus direction and on internal threads in
a plus direction (see Fig. 2).

6.1 Pitch Diameter Tolerances

The following formula is used for determining the
pitch diameter product tolerance for external or in-
ternal threads:

ANSI B1.9-1973

Class 2 (standard grade) Pitch Diameter Tolerance:
PD tolerance = 0.002 ¥/D +0.00278 VL,
+0.00854/p
where
D = basic major diameter of external thread
(assuming no allowance)
L, = length of engagement
p = pitch of thread .

When the length of engagement is taken as 10p, the
formula reduces to:

0.002¥/D +0.0173vp

It is to be noted that this formula relates specifically
to Class 2 (standard grade) PD tolerances. Class 3
(precision grade) PD tolerances are two-thirds of Class
2 PD tolerances. Pitch diameter tolerances, based on

Table 1 Diameter-Pitch Combinations for 7°/45° Buttress Threads

Maior Preferred
Dia n;]e ter Nominal Threads per Inch
R Major Preferred TPI Between Heavy Lines
ange . ,
Diameters
From 0.5 0.5, 0.625,
thru0.75 | 0.75 208 1 16 | 12
Over 0.75
a
thru 1.0 0.875, 1.0 16 12 10
Over 1.0 1.25,1.375 a
thru 1.5 1.5 I }12° 10 6
Over 1.5 1.75, 2, 2.25, a
thru 2.5 2.5 16 12 10 6 5 4
Over 2.5 2.75, 3, 3.5,
thru 4 4 16 .12 10 6 5 4
Over 4 4.5,5,5.5
thru 6 6 12 10 6 5 4 3
Over 6
thru 10 7,8,9,10 10 6 5 4 3 2.5 2
Over 10 11,12, 14, 5
thru 16 16 10 6 5 4 3 2.5 2 1.5 | L.25
Qver 16 18, 20, 22,
thru 24 24 6 5 4 3 2.5 2 _ 1.5 [ 125 ] 1

aWhen the pitch diameter is measured with “best-size” wires the measurement may be incorrect due to the double contact of the
wire on the 7° flank because the lead angle exceeds 2°,

e
i - 3 Ve g
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EXTERNAL THREAD
0.5G = 0.5 Pitch Diameter Allowance on External Thread
s = Root Truncation
S{Max) = 0.0826p
S{Min) =0.0413p
FI1G. 2 DISPOSITION OF BUTTRESS THREAD TOLERANCES, ALLOWANCES,
AND ROOT TRUNCATIONS
(Heavy line indicates basic form)

Table 3 Tolerances, Class 2 (Standard Grade)

) Basic Major Diameter
From 0.5] Over 0.7 | Over 130 | Over 1.5 Over 2.5 | Over4 | Over6 | Over 10 | Over 16
Threads Pitcl;a thru 0.7 | thru 1.0 { thru 1.5 | thru 2.5| thrud | thru6 [ thru 10 | thru 16 | thru 24 | Pitch?
per ’ - - Increment,
Inch p Tolerance on major diameter of external thread, pitch diameter of external and internal 0.0173\/;
thread, and minor diameter of internal thread.

1 2 3 4 5 6 - 7 8 9 10 11 12
20 0.0500 { 0.0056 0.00387
16 0.0625 | 0.0060 |0.0062 |0.0065 }0.0068 | 0.0073 0.00432
12 0.0833 | 0.0067 }0.0069 |0.0071 }0.0075 | 0.0080 |0.0084 0.00499
10 0.1000 0.0074 |0.0076 |0.0080 | 0.0084 |[0.0089 | 0.0095 |0.0102 0.00547

8 0.1250 0.0083 [0.0086 | 0.0091 [0.0095 | 0.0101 |0.0108 10,0115 | 0.00612
6 0.1667 0.0092 |0.0096 | 0.0100 [0.0105 | 0.0111 |0,0118 {0.0125 | 0.00706
5 0.2000 0.0103 | 0.0107 0.0112 { 0.0117 | 0.0124 |0.0132 | 0.00774
4 0.2500 0.0112 | 0.0116 |0.0121 | 0.0127 |{0.0134 [0.0141 | 0.00865
3 0.3333 . 0.0134 | 0.0140 | 0.0147 ]0.0154 | 0.00999
2.5 0.4000 0.0149 10.0156 |0,0164 | 0.01094
2.0 0.5000 . 0.0162 | 0.0169 |0.0177 | 0.01223
1.5 0.6667 . 0.0188 [0.0196 | 0.01413
1.25 | 0.8000 0.0202 {0.0209 | 0.01547

1.0 1.0000 0.0227 | 0.01730

- Diameter

Increment,®© 0.00169 { 0.00189 |0.00215 | 0.00252} 0.00296 | 0.00342| 0.00400| 0.00470 | 0.00543

0.002%/D

aFor threads with pitches not shown in this table, pitch increment to be used in tolerance formula is to be determined by use of
formula, see par. 6.1. R R
bsee paragraph 6.1. S

~_®See paragraph 6.1. Diameter; D, used in diameter increment formuua, i the average of the range.
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Table 4 Tolerances, Class 3 (Precision Grade)

Basic Major Diameter
From 0.5| Over 0.7 | Over 1.0 | Over 1.5 | Over 2.5| Over4 | Over 6 | Over 10 [Over 16
Threads, Pitch thru 0.7 | thru 1.0 | thru 1.5 | thru 2.5 | thru 4 thsu 6 | thru 10 | thru 16 | thru 24
per ?
. Inch P Tolerance on major diameter of external thread, pitch diameter of external and internal
threads, and minor diameter of infernal thread
1 2 3 4 5 6 7 8 9 10 11
20 0.0500| 0.0037
16 0.0625| 0.0040 | 0.0042 | 0.0043 | 0.0046 | 0.0049
12 0.0833| 0.0044 | 0.0046 | 0,0048 | 0.0050 | 0.0053 | 0.0056
10 0.1000{ - 0.0049 | 0.0051 | 0.0053 | 0.0056 | 0.0059 | 0.0063 ] 0.0068
8 0.1250 0.0055 | 0.0058 | 0.0061 | 0.0064 | 0.0067 | 0.0072 | 0.0077
6 0.1667 0.0061 | 0.0064 [ 0.0067 | 0.0070 { 0.0074 | 0.0078 | 0.0083
5 0.2000 0.0068 | 0.0071 | 0.0074 | 0.0078 | 0.0083 | 0.0088
4 1 0.2500 0.0074 | 0.0077 | 0.0080 | 0.0084 | 0.0089 | 0.0094
3 0.3333 0.0089 | 0.0093 | 0.0098 | 0.0103
2.5 0.4000 0.0100 | 0.0104 | 0.0109
2.0 0.5000 - 0.0108 | 0.0113 | 0.0118
1.5 0.6667 0.0126 | 0.0130
1.25 |0.8000 0.0135 | 0.0139
1.0 1,0000 0.0152

this latter formula, for various diameter pitch com-
binations are given in Tables 3 and 4.

6.1.1 Funetional Size. Deviations in lead and flank
angle of product threads increase the functional size of
an external thread and decrease the functional size of
an internal thread by the cumulative effect of the
diameter equivalents of these deviations. The func-
tional size of all buttress product threads shall not ex-
ceed the maximum-material-limit. .

6.2 Tolerances on Major Diameter of External Thread
and Minor Diameter of Internal Thread

Unless otherwise specified, these tolerances should
be the same as the pitch diameter tolerance for the
class used.

6.3 Tolerances on Minor Diameter of External Thread
and Major Diameter of Internal Thread

It will be sufficient in most instances to state only -

the maximum minor diameter of the external thread
and the minimum major diameter of the internal
thread without any tolerance. However, the root
truncation from a sharp V should not be greater than
0.0826p or less than 0.0413p.

. P . . = . “\ .
GHT American Soci ety of Mechanical Engineers
censed by | nformation Handling Services

6.4 Lead and Flank Angle Deviations for Class 2

The deviations in lead and flank angles may con-
sume the entire tolerance zone between maximum
and mifimum material product limits given in Table 3.

6.5 Diameter Equivalents for Variations in Lead and
Flank Angles for Class 3

The combined diameter equivalents of variations in
lead (including helix deviations), and flank angle for
Class 3, shall not exceed 50 percent of the pitch
diameter tolerances given in Table 4 (see Appendix
A).

6.6 Tolerances on Taper and Roundness

6.6.1 Class 2 Tolerances. There are no requirements
for taper and roundness for Class 2 buttress screw
threads.

6.6.2 Class 3 Tolerances. The major and minor di-
ameter of Class 3 buttress thread shall not taper or be
out of round to the extent that specified limits for
major and minor diameter are exceeded. The taper
and out of roundness of the pitch diameter for Class
3 buttress threads shall not exceed 50 percent of the
pitch diameter tolerances.
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7 ALLOWANCE FOR EASY ASSEMBLY

An allowance (clearance) should be provided on all
external threads to secure easy assembly of parts. The
amount of the allowance is deducted from the nominal
major, pitch and minor diameters of the external
thread in order to determine the maximum material
condition of the external thread.

The minimum internal thread is basic.

The amount of the allowance is the same for both
classes and is equal to the Class 3 pitch diameter
tolerance as calculated under par. 6.1. The allowances
for various diameter-pitch combinations are given in
Table 5.

The disposition of allowances and tolerances is
shown in Fig. 2.

8 EXAMPLE SHOWING DIMENSIONS FOR A
TYPICAL.BUTTRESS THREAD (2 Inch Diameter,
4 TPI, 70/450 Flank Angles, Class 2)

Basic thread height = 0.1500 (Table 2)

hg = h, = Height of thread in external and internal
thread = 0.1657 (Table 2)

Pitch diameter allowance on external thread
0.0074 (Table 5)

Tolerance on PD of external and internal threads
= 0.0112 (Table 3)

Tolerance on major diameter of external thread and
minor diameter of internal thread = 0.0112 (Table 3)

Internal Thread
Basic Major Diameter= D = 2.0000

Min Major Diameter = D — 2a + 2k, = 2.0314
(see Table 2)

Min Pitch Diameter = D — & = 1.8500 (see Table 2)

Max Pitch Diameter = D — h +PD Tol = 1.8612
(see Table 3)

D — 2k =1.7000 (see Table 2)

D — 2h + Minor Diameter Tol
1.7112 (see Tables 2 and 3)

1

G

Min Minor Diameter

Max Minor Diameter

External Thread
Max Major Diameter = D — G = 1.9926 (see Table 5)

Min Major Diameter = D — G — Major Diameter Tol
1.9814 (see Tables 3 and 5)

Max Pitch Diameter = D —h — G =1.8426

Min Pitch Diameter = D—h — G — PD Tol=1.8314
(see Tables 3 and 5)

ANSI B1.9—-1973

Max Minor Diameter = D— G — 2k, = 1.6612
(see Tables 2 and 5)

9 THREAD DESIGNATIONS

When only the designation, BUTT is used, the
thread is “pull” type buttress (external thread pulis)
with the clearance flank leading and the pressure flank
7° following. When the designation, PUSH-BUTT is
used, the thread is a push type buttress (external
thread pushes) with the load flank 7° leading the'45°
clearance flank following. Whenever possible this de-
scription should be confirmed by a simplified view
showing thread angles on the drawing of the product
that has the buttress thread.

9.1 Thread Designation Abbreviations

In thread designations on drawings, tools, gages,
and in specifications, the following abbreviations and
letters are to be used:

BUTT for buttress thread, pull type

PUSH-BUTT for buttress thread, push type

LH for lefthand thread (Absence of LH
indicates that the thread is a right-
hand thread.)

P for pitch

L for lead

A for external thread

B for internal thread

NOTE: Absence of A or B after thread class indicates
that designation covers both the external and internal
thread. '

Le for length of thread engagement
SPL for special

FL for flat root thread

E for pitch diameter

TPI for threads per inch

THD for thread

9.2 Designations for Standard Threads
Abuttress thread is considered to be standard when
(a) opposite flank angles are 7° and 45°
(b) basic thread height is 0.6p

(c) tolerances and allowances are as shown in
Tables 3 through 5

(d) length of engagement is 10p or less.

e

— e /
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9.2.1 Designations for Single-Start Standard Threads

———— Right-hand (since' LH not specified)

Internal member to pull
(since push is not specified)

Radiused root of thread
(since FL is not specified)

25-8 BUTT-2A

258 PUSH-BUTT-2A-LH-FL

I——— Flat root thread

Left-hand

External thread

Class 2 thread

Buttress form of thread

Internal member to push

Thread per inch

Nominal size (basic major diameter
of internal thread in inches
(see Fig. la)

9.2.2 Designations for Multiple-Start Standard
Threads

Internal thread — Right-hand (since LH not specified)
10- 0.25P- 0.5L — BUTT-3B (2 START) I

Class 3

0.5 inch lead (2 start since lead is twice
the pitch)

4 threads per inch

Nominal size in inches

. — ) . : <
@T Anerican- Soci ety of Mechanical Engineers ™
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Table 5 Allowances, Classes? 2 and 3

Basic Major Diameter
Threads From 0.5 |Over 0.7 { Over 1.0 Over 1.5{ Over 2.5 | Over4 | Over 6 | Over 10 | Over 16
per Pitch, | thru 0.7 | thru 1.0 | thru 1.5 | thru 2.5 | thru4 thru 6 | thru 10 | thru 16 | thru 24
p
Inch Allowance on Major; Minor and Pitch Diameters of External Thread
1 2 3 4 5 6 7 8 9 10 11

20 0.0500 { 0.0037

16 0.0625] 0.0040 | 0.0042 | 0.0043 | 0.0046 | 0.0049

12 0.0833 1 0.0044 | 0.0046 | 0.0048 | 0.0050 | 0.0053 | 0.0056

10 0.1000 0.0049 | 0.0051 | 0.0053 | 0.0056 | 0.0059 | 0.0063 | 0.0068
8 0.1250 0.0055 | 0.0058 | 0.0061 | 0,0064 | 0.0067 | 0.0072 | 0.0077
6 0.1667 0.0061 | 0.0064 | 0.0067 | 0.0070 | 0.0074 | 0.0078 | 0.0083
5 0.2000 0.0068 | 0.0071 |0.0074 | 0.0078 | 0.0083 | 0.0088
4 0.2500 0.0074 | 0.0077 | 0.0080 | 0.0084 | 0.0089 | 0.0094
3 0.3333 0.0089 { 0.0093 | 0.0098 | 0.0103
2.5 0.4000 0.0100 | 0.0104 | 0.0109
2.0 0.5000 0.0108 | 0.0113 | 0.0118
1.5 0.6667 0.0126 | 0.0130
1.25 0.8000 0.0135 | 0.0139
1.0 1.0000 : 0.0152

4gee paragraph 7 for formula to calculate allowance for combinations not shown.

9.3 Superseded Designations
See Appendix D for the superseded designations.

10 MEASUREMENT OF BUTTRESS THREAD
GAGES AND PRODUCT

Measuring the pitch diameter of buttress threads
presents some difficulty because there is a wide dif-
ference between the angle of the load flank and the
angle of the clearance flank. The clearance flank of
45° has a greater effect on the pitch diameter
measurements (see last formula in Appendix A) than
the 7° flank. Therefore, the clearance flank angle on

10
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thread gages should be held to at least as close as the
tolerance on the load flank.

10.1 Pitch Diameter Determination of Threaded Plug
Gages

The gages shall meet the tolerances given in Table
6. The groove diameter shall be measured with best
size wires (see Appendix B and Table 11). The func-
tional size of the gage, which is permitted to exceed
the tolerance, may be obtained by adding the pitch
diameter equivalents for the measured deviations in
lead and flank angles to the measured groove diameter.
Thus the maximum material limit of the threaded
plug gage may take full advantage of the maximum
permitted lead and flank angle deviations given in
Table 6.

10.2 Pitch Diameter Determination of Threaded
Ring Gages -

The rings shall meet the tolerances given in Table 6
for lead and flank angles. Since rings are set to a set-
ting plug, the pitch diameter values in Table 6 do not
represent the pitch diameter of the gage as a separate
element. Standard practice is to have the functional
size of the ring based on the functional size of its set-
ting plug. If the pitch or groove diameter is needed,
one of the methods described in paragraph 10.4 may
be used. Thread setting plug gages shall meet the
tolerances in Table 7.
10.3 Pitch Diameter Determination of External
Product Threads

Groove diameter may be measured by “best-size”
wires as described in Appendix B (1) (sce Table 11).
If the thread flanks are of poor quality, inaccurate
measurements result. If the product thread is a soft
nonferrous material, the measuring force on the wires
must be less than 2% 1bs to avoid brinelling the
threads and unreliable measurements. The following
maximum flank angle deviations will not produce
errors greater than 0.0005 inch in pitch diameter when
using C constants for “best-size” wires: 1° for 12 thru
20 TPI, 30" for 6 thru 11 TPI, 15 for 3 thru 5 TPI
and 5' for 1 and 2 TPI. For greater flank angle devia-
tions formula 1 in Appendix B shall be used.

10.3.1 Computed Functional Size of External
Product Threads. For computed functional size, add
the diameter equivalents for measured lead and flank
angles to the measured groove diameter. The com-
puted functional size is not always reliable because
combinations of deviations in lead, flank angle, taper
and roundness tend to compensate each other.

ASME BL1.9 ?3 M 2595512 0012351 2 M
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10.4 Pitch Diameter Determination of Internal
Product Threads

The pitch or groove diameter of internal product
threads may be measured as described in Appendix B
(2). If the internal product thread is a sofi nonferrous
material, the measuring force on the balls must be less
than 2% pounds to avoid brinelling the threads and
unreliable measurements. If the thread flanks are poor
quality, the measurement will not be accurate.
Paragraph 10.3 states the limitation on using C con-
stants for “best-size” wires and they apply to “best-
size” balls.

10.4.1 Computed Functional Size of Internal Product
Threads. For functional size subtract the diameter
equivalents for lead and flank angles from the
measured pitch or groove diameter. Computed func-
tional size is not reliable as stated in 10.3.1.

10.5 Lead and Flank Angle Measurement

Paragraphs 11.1d and 11.le provide information
on the measurement of lead and flank angle,

11 RECOMMENDED GAGING PRACTICE

Buttress threads are employed for thrust purposes
and it is essential to obtain as large a contact area as
practicable between the load flanks of the threads of
mating components. Therefore, differences in the
angle of the load flanks and of pitchflead in the
length of engagement of mating components should
be kept as small as possible. The clearance flank at
45° will normally clear when mating components are
assembled. Close control of the 45° flank is necessary
only when the 45° flank serves as a datum for tooling
and inspection processes. Product that fits in or on
GO thread gages, described later, will assemble.

11.1 Recommended Gages and Gaging Practice for
External Thread

The recommended gages and gaging practice for
the external thread follows.

(a) The major diameter of the external thread
shall be checked by GO and NOT GO plain snap
(caliper), indicating, or plain ring gages.

(b) The GO threaded ring, thread snap (caliper), or
indicating thread gage shall have or be set to

Pitch diameter = max. pitch diameter of external
thread with minus gagemaker’s tol-
erance, as transferred from the set

plug
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Major diameter= to clear max. major diameter of ex-
ternal thread, see Section 4

Minor diameter= min. minor diameter of internal
thread with minus gagemaker’s tol-
erance.

(c) The NOT GO thread ring, snap (caliper), or in-
dicating thread gage shall have or be set to

Pitch diameter = min. pitch diameter of external
thread with plus gagemaker’s tol-
erance, as transferred from the set

plug
Major diameter= to clear max. major diameter of ex-
ternal thread, see Section 4

Minor diameter= min. pitch diameter of external
thread minus 0.35p with plus gage-
maker’s tolerance.

The NOT GO screw ring gage, screwed by hand with-
out using excessive force on the product thread, may
enter both sides but not more than two turns of
thread.

(d) The lead of Class 3A external threads shall be
measured or gaged at intervals over the total length of
engagement as specified in ANSI B1.2, paragraph
3.2.3.4. The measurement or gaging of lead on Class
2A external threads is optional.

(e) Both flank angles of gages and Class 3A ex-
ternal threads shall be determined either as specified
in ANSI B1.2, paragraph 3.2.3.4, or by means of
suitable templates or by thread profile tracing equip-
ment. Flank angles may be measured on Class 2A
threads.

(f) The GO thread seiting plug gage for GO
thread gages shall have

Pitch diameter = max. pitch diameter of external
thread with minus gagemaker’s tol-
erance

Major diameter (full form) = max. major diameter of
external thread with plus gage-
maker’s tolerance

Major diameter (truncated) = max. major diameter of
external thread minus 0.2p with mi-
nus gagemaker’s tolerance

Minor diameter= to clear min. minor diameter of
GO threaded ring gage, see Section
4, '

(g) The NOT GO thread setting plug gage for
NOT GO thread ring, snap (caliper) or indicating
thread gage shall have

0012352 4
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Pitch diameter = min. pitch diameter of external
thread with plus gagemaker’s tol-
erance

Major diameter (full form) = max. major diameter of
external thread with plus gage-
maker’s tolerance :

Major diameter (truncated) = max. major diameter of
external thread minus 0.2p with mi-
nus gagemaker’s tolerance

Minor diameter= to clear min. minor diameter speci-
fied in paragraph 11.1c, see Section
4

(h) The root radius shall be checked with tem-
plates, radii charts by optical projection or micro-
scope or by thread profile tracing equipment.

11.2 Recommended Gages and Gaging Practice for
Internal Thread

The recommended gages and gaging practices for
internal thread follows.

(a) The GO thread plug or indicating thread gage
shall have or be set to

Pitch diameter = min. pitch diameter of internal
thread with plus gagemaker’s tol-

erance

Major diameter= max. major diameter of external
thread with plus gagemaker’s tol-

erance

to clear min. minor diameter of in-
ternal thread, see Section 4.

(b) The NOT GO thread plug or the indicating
thread gage shall have or be set to

Minor diameter=

Pitch diameter = max. pitch diameter of internal
thread with minus gagemaker’s tol-
erance

Major diameter= max. pitch diameter of internal
thread plus 0.35p with minus gage-
maker’s tolerance

Minor diameter= to clear min. minor diameter of in-
ternal thread, see Section 4.

The NOT GO screw plug gage, screwed by hand with-
out using excessive force, may enter into both ends of
the internal product thread, but not more than two
turns of thread.

(c) The lead of Class 3B internal thread shall be
measured or gaged at intervals over the total length of
engagement as specified in ANSI B1.2, paragraph
3.2.3.4, or by thread profile tracing equipment. The

12
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measurement or gaging of lead on Class 2B internal
threads is optional.

ANS| B1.9—-1973

" Table 8 Gagemaker's Tolerances for Plain Plug,
Ring and Snap Gages

(d) Both flank angles of gages and Class 3B in- Size R Tolerance
ternal thread shall be determined by optical projec- ange o-erances
tion from casts of the thread or as specified in ANSI Above Toand 7
B1.2, paragraph 3.2.3.4, or by thread profile tracing Including
equipment. Flank angles may be measured or checked in. in. in.
on Class 2B. 0.029 0.825 |0.00010

(¢) The minor diameter of the internal thread 0.825 1.510 |0.00012
shall be checked by GO and NOT GO plain plugor in- 1.510 2.510 | 0.00016
dicaﬁng gages. 2.510 4.510 0.00020

() Root radius of the internal thread shall be 4.510 6.510 | 0.00025
checked on a cast of the thread with templates or 6.510 9.010 |0.00032
against radii charts by optical projection or micro- 9.010 12,010 |0.00040
scope, or by thread profile tracing equipment. 12.010 15.010 | 0.00050

. . 15.010 19.010 ]0.00070
11.3 Root Relief Width for Gages 19.010 24010 |0.00100

A root relief width of 0.167p may be used for GO
thread gages and 0.25p for NOT GO thread gages.
This relief should be located so that the shoulders
formed at intersection of relief and thread flanks will
be approximately equidistant from the pitch line.

11.4 Gage Tolerances

X gagemaker’s tolerances shall be used for threaded
plug, ring, snap, and indicating gages. W gagemaker’s
tolerances shall be used for threaded setting plug
gages. Z gagemaker’s tolerances shall be used for plain
plug, ring, and snap gages. These gagemaker’s toler-
ances are shown in Tables 6, 7 and 8.

11.5 For other thread gaging details and general
principles, see ANSI B1.2.

12 DIMENSIONAL ACCEPTABILITY OF
BUTTRESS PRODUCT SCREW THREADS

General practice as to the dimensional acceptability
of buttress product screw threads for Classes 2 and 3,
as shown in Tables 3 and 4, shall be based on the fol-
lowing interpretation of limits of size and the disposi-
tion of tolerances shall be as shown in Fig. 2.

12.1 Dimensional Acceptability of Class 2 Buttress
Product Threads

Dimensional acceptable Class 2 product threads
shall have the minimum material pitch diameter,
gaged by NOT GO ring, plug or snap gages, and the
functional size, gaged by GO plug and ring gages,
within the tolerances of the gages manufactured to

15

the limits of Tables 3, 5, 6, 7 and 8. NOTE: The
minimum material pitch diameter of buttress product
threads, gaged by NOT GO threaded plug, ring or
snap gages, may sometimes be found outside of tol-
erance if it is gaged as a separate individual element
or with various indicating gages.

12.2 Dimensional Acceptability of Class 3 Buttress
Product Threads

Dimensionally acceptable Class 3 product threads
shall have the minimum material limit (pitch diameter
measurement by snap or indicating gages both using
cone and Vee type limited length confacts near the
pitch circle or groove diameter measured by wires or
balls) and the functional size. (gaged by GO ring or in-
dicating gages having gage contacts which in length
approximate the length of engagement and which in
contour engage product thread flank to a height of
0.6p) within tolerances specified in Table 4. Ac-
ceptable Class 3 product threads shall have either the
diameter equivalents for lead and flank angle measured
by indicating gages or the lead and flank angles meas-
ured onmeasuring machine and optical equipment for
compliance with paragraphs 6.5 and Tables 9 and 10.
Acceptable Class 3 product threads shall meet the
taper and roundness requirements of paragraph 6.4,
Major diameter and minor diameter may be gaged with
plain plug and ring gages or measured with indicating
gages for compliance to tolerances in Table 4.
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12.2.1 Gaging Class 3 Threaded Product for Dimen-
sional Acceptability With Gage Lengths Less than the
Length of Thread Engagement. When the gage for
functional size has less length of thread engagement
than that of the Class 3 product thread, the gage does
not provide a sufficient length of engagement check
to assure the required functional size. In such instances,

ANS| B1.9-1973

the effect of lead deviation for that portion of length
of engagement not covered by the gage may be cal-
culated from Table 9 and the effect on functional size
as gaged may be increased for external threads or de-
creased for internal threads by the calculated amount
(see 6.1 and ANSI B1.2,, Par. F4),

Table 9 Pitch Diameter Equivalents® for Lead Deviations

AEg=1.781 8¢

Lead PD Lead
Deviation | Increment § Deviation

PD Lead PD

Increment § Deviation | Increment

0.00001 0.00002 0.00010
0.00002 0.00004 0.00020

0.00003 0.00005 0.00030
0.00004 0.00007 0.00040

0.00005 0.00009 0.00050
0.00006 0.00011 0.00060

0.00007 0.00012 0.00070
0.00008 0.00014 0.00080

0.00009 0.00016 0.00090

0.00018 0.00100 0.00178
0.00036 0.00200 0.00356

0.00053 0.00300 0.00534
0.00071 0.00400 0.00712

0.00089 0.00500 0.00890
0.00107 0.00600 0.01069

0.00125 0.00700 0.01247
0.00142 0.00800 0.01425

0.00160 0.00900 0.01603
0.01000 0.01781

270 find the pitch diameter increment for a lead deviation not shown in the table,
sum up the PD increments for each digit.

Example for lead deviation of 0.00432"

Lead Deviation PD Increment

0.00400" 0.00712"
0.00030” 0.00053"
0.00002"” 0.00004"
&g = 0.00432" AEg =0.00769"
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APPENDIX A
Pitch Diameter Equivalents for Lead and Flank Angle Deviations

A.1 LEAD DEVIATIONS

A deviation in the lead of a buttress thread in-
creases the functional size of an external thread and
decreases the functional size of an internal thread.

If 6% represents the maximum deviation in the
axial displacement (lead deviation) between any two
points on a buttress thread within the length of en-
gagement, the corresponding increase in functional
size of the external thread (or decrease for the internal
thread) is given by the expression:

Change in functional size equals

__ 288 ey
AEp = s = 178180

A.2 FLANK ANGLE DEVIATIONS

A deviation in one or both of the flank angles in-
creases the functional size of an external thread and
decreases the functional size of an internal thread.

If a; and 8a, (in degrees)represent the deviations
present in the two flanks of a buttress thread, the cor-
responding change in functional size is given by the

19

formula:
_ + tan (7° £ 80,) ¥ tan 7°
ABe, = 0.6p [tan (7° £ 60y + tan 45°
* tan (45° + 8oy ) ¥ tan 45°]
tan (45° * 8a; ) + tan 7°

The values of AEa,, obtained by the above for-
mula do not differ greatly for plus and minus values
for 8oy and 8a,, when 8a; and 8a, are one degree or
less and the following formula, in which the signs are
disregarded, gives values closely approximating the
values obtained by the above formula:

AEay, =p [0.009 5o, +0.019 8a, |

where 6oy and 8a, are in degrees or fractions of a
degree.

A.3 COMPUTED FUNCTIONAL SIZE

Computation of functional size by addition for ex-
ternal threads (subtraction for internal threads) of the
diameter equivalents for measured lead deviation and
for the measured flank angle deviations to the pitch
diameter measurement is not always reliable because
various combinations of deviations in lead, flank
angle, taper and roundness, tend to compensate for
each other.
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APPENDIX B
Pitch Diameter Measurement

B.1 MEASUREMENT OF PITCH DIAMETER OF
EXTERNAL BUTTRESS THREADS

The pitch diameter of external buttress threads
may be determined from measurements over wires of
equal diameter of known size, which contact the
flanks of the thread on opposite sides of the external
thread. The measuring force is 2% pounds for ferrous
and hard materials. Two procedures are used in deter-
mining the pitch diameters from the readings over the
wires, M.

a. The comparator reading M,, over the wires is
checked using gage blocks as masters. Then, using the
average diameter of the wires, w, as determined in ac-
cordance with ANSI B1.2, Appendix B.8 (except that
variation in wire diameter is measured in 7°/45° but-
tress groove), the pitch diameter, F, is computed
using the formula:

14
= 4 —
E=M, tan oy + tan o, M
7] + Oy 1 — O
— w1 + cosec > cos 5 —c

When «; =45 degand o, = 7 deg, this formula reduces
to

E=M,, +0.890643p — 3.156891w — ¢
or
E=M,—-C—c

where C is the wire constant and ¢ is the lead-angle
correction (see B.3).

For all diameter-pitch combinations in this stand-
ard, the largest lead-angle correction does not exceed
0.0007 inch.

The standard simplified practice for determining
pitch diameter of a 7°/45° single start buttress
thread is to use the following formula:

E=M,+C
where the wire constant
C=0.890643p — 3.156891w

Values for Cyegt and Cyax are tabulated in Table 11.

b. In the optional method, a reading M, is taken
over the wires placed on either side of a plain cylin-
drical gage of known diameter D. Then, the distance
T between the wires as seated in the threads of the
thread plug is computed by the formula:

T=D-Mp+M,
and the formula for pitch diameter £ becomes:.

14

E=T+tana1 + tan a, )

o o a; — Q.
—w<:osec 5 2cos 12 2—l)—c

or
E=T+0.890643 — 1.156891w — ¢

D should be slightly smaller than the major diameter
of the external thread to be measured.

B.2 MEASUREMENT OF PITCH DIAMETER AND
GROOVE DIAMETER OF INTERNAL BUT-
TRESS THREADS

B.2.1 Measurement of internal pitch diameter and
groove diameter by indicating gages

B.2.1.1 Internal Pitch Diameter. Internal pitch di-
ameter may be measured with indicating gages using
minimum flank contacts (approximately 0.1H) of the
cone and Vee roll-type which engage at the mid-flank
position. The indicating gage is set either to a master
threaded ring gage which is set with the threaded set-
ting plug gage or to setting plates consisting of two
flat plates each with several ground 7°45° form,
parallel grooves for the proper pitch. The plates are
spaced with gage blocks and the two grooved plates
oriented to the lead-angle at the specified pitch di-
ameter.

B2.1.2 [nternal Groove Diameter. Internal groove di-
ameter may be measured with indicating gages using
floating ball gaging contacts which engage the thread
for a length of 3% pitches or less. The gage is set with

20
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FIG.3 MEASURING STEPS FOR INTERNAL PITCH DIAMETER

master plain ring gage, with micrometer or a gap estab-
lished with two plane parallel jaws spaced with gage
blocks. The measurement (M) over the balls for zero
setting of the indicator is:

M = PD (basic) + 2 (Wpest — 0.5Chest — /)
or
M= PD (basic) + 2 Wpax — 0.5Cnax)

Values for Wyest, Chests Wmaxs Gmax and j are given in
Table 11.

B.2.2 Measurement of Groove Diameter of Internal
Buttress Threads

The groove diameter of an internal buttress thread
may be determined by comparison with an external
standard 7°/45° zero lead groove ground into a plain
cylinder. The groove standard is calibrated for a groove
diameter with the “bést-size” pair of wires for the re-
quired pitch by the method used for external threads.
A double-ended stylus with the ends radiused to match
the “best-size” wire is used with a null indicator to ob-
tain two readings (R, and R3) on the standard groove

and two readings (R, and R,) on the internal thread
or ring gage (see Fig. 3). The standard and the internal
thread are mounted separately on the table on an XY
coordinate measuring machine. From the four posi-
tion readings the internal groove diameter, £}, is cal-
culated:

Ep=X1+X, — Egq

Where X, is the measured distance between right side
of 7°/45° groove standard and the left side of the se-
lected internal thread, X, is the measured distance be-

"tween the left side of the 7°/45° groove standard, and

22

the right side of the corresponding selected internal
thread and Egyq is the calibrated groove diameter of
the 7°/45° groove standard.

B.3 LEAD-ANGLE CORRECTION

In both formulas (1) and (2), ¢ is a correction de-
pending on the angle the wires make with a plane
perpendicular to the axis of the thread. For all com-
binations of diameters and pitches listed in Tables 3
and 4, in this standard, ¢ is less than 0.0004 in., and
it is recommended that the wire angle (lead-angle)

—

COPYRI GHT Anerican Soci ety of Mechani cal
Li censed by Information Handling Services

Q

Engi neers



ASME BL.9 73 IR ES“IEVSLE 001233 9 M

AMERICAN NATIONAL STANDARD
BUTTRESS INCH SCREW THREADS

Max Wire Dia
=0.61433p

| S
n i0.2244p— a

ANS| B1.9-1973

Best Wire Dia
=0.54147p

1

0.1094p=a
5C best

sh 012020 019440 XN\

: : \ J .

{ N\ BasicPitc _ / \ 2
N\ \ : Line \\ . ‘ \\\1
Contact at Q §
pitch line \}Basic Thread Form\ \

p

FIG.4 DIAMETERS OF “BEST"” AND “MAXIMUM"” THREAD WIRES FOR
BUTTRESS SCREW THREADS

correction be neglected for these combinations of
single-start buttress threaded products and gages.

If it is necessary to consider the lead-angle correc-
tion for lead-angles which do not exceed 5°, use the
following formula to determine pitch diameter for
7°/45° buttress threads:

E =M, +0.890643p
—w {1 +4/66.3303782832 (1 + tan®A) + 1
—0.890643 [/66.3303782832 (1 + tan®\) + 1

—Vtan?A + 2]} 3)
where A = lead-angle of 7°/45° buttress thread at the
pitch cylinder.

B.4 WIRE SIZES

To eliminate the effect of deviations of the thread
form on the calculated pitch diameter, the “best-
size” wires, for symmetrical threads, should contact
the flanks of the thread at the pitch line. Because of
the wide difference in the flank angles of a buttress

23

thread, it is impossible for the thread-measuring wires
to contact both flanks simultaneously at the pitch
line.

A deviation in the angle ¢; of the clearance flank
has approximately twice the effect on the pitch diam-
eter calculated from readings over wires than the same
angle deviation on the load flank angle «,. (See last
formula for AE, _ in Appendix A.) For this reason it
was decided that the diameter of the “best-size” wire
should be such that it will contact the load flank at a
point twice the distance above the pitch line that
the confact point on the clearance flank is below the
pitch line.

For flank angles of 7° and 45°, the distance, j, that
the contact point on the clearance flank will be below
the pitch line is computed by the formula

sec 45° —sec 7°
sec 45° + 2 sec 7°

The value for j is 0.05281p and the diameter of the
“best-size” wire is determined by substituting this

H

2

]':
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value for j in the following formula:
Woest =2 (—-‘g —]) sec 45° tan 26°
H o o
=2 (5+ 2j> sec 7 tan 26

=0.54147p

This wire will contact the load flank at a point 2j
above the pitch line and the effect on the computed
pitch diameter caused by a deviation in the angle of
one flank of the thread will be approximately the
same as for a deviation of the same magnitude on the
other flank.

As shown in Fig. 4, the “best-size” wire will con-

24
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" tact the load flank of a thread of basic form at a point

0.1944p below the thread crest and the wire will
project above the crest 0of 0.1094p. If this wire fails to
project above the crest of thread, a larger wire must
be used. For such a case, the maximum wire
0.61433p, which contacts the clearance flank at the
pitch line, should be used.

Wmax = H (sec 45° tan 26°)

The relation of the “best” and “max” size wires to
the flanks and crests of the 7°/45° buttress thread is
shown in Fig. 4. The diameters of “best’” and “max”
wires, the projection above the crest of the thread and
the C correction for determining pitch diameter from
over wire measurement for perfect 7° and 45° flank
angles are shown in Table 11.
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APPENDIX C . e
Notes on Corresponding British Standards

The buttress thread covered in British Standard .

1657: 1950 Buttress Threads, published by the
British Standards Institution, has a basic height of
thread engagement of 0.4p, instead of the 0.6p
height which is the basis of this standard. However,
the two standards are in agreement as to the preferred
pitch series and the preferred diameter series except
that this ANSI Standard includes diameters from 1/2
to 7/8 inch not included in the British Standard.
Both standards use the same formulas for the pitch
diameter tolerances and allowances for the two
classes common to both standards but the British
“best” wire contacts the 7° flank at the basic effective
diameter cylinder. :

- —Pitch, p— —

The ANSI B1 Committee does not consider it ad-
visable to encourage for regular use certain combina-
tions of the larger diameters with fine pitches covered
in the British Standard. However, pitch diameter tol-
erances for such combinations, when required, can be
determined by use of the diameter and pitch incre-
ments given in Tables 3 and 4. With these exceptions,
the tables for pitch diameter tolerances and allowances
for sizes over one inch are in agreement with Tables
3, 4 and 5 in this standard. The form of thread rec-
ommended in the British Standard is shown in Fig. 5
and the numerical data for the British form in Table
12.

\ | 85 AN
N N\
aQ e—
Els g hg t HE
HE Q5| g { 5|2
= Els E
E -_g s @ ElS ole
3" 3
@
H=0.89064p hg = 0.50586p h=0.4p
f=0.24532p hq = 0.30586p s = 0.13946p

r = 0.12055p

F = 0.27544p

FIG.5 BRITISH STANDARD FORM OF BUTTRESS THREAD ASSUMING NO ALLOWANCE
{Heavy line indicates basic form.)
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Table 12 Numerical Data for British Standard Form Buttress Screw Threads
(Basic height of thread engagement = 0.4 pitch. See Fig. 5.}

Threads . :
per Pitch - h H f hg 2hy s r F
Inch p
1 2 3 4 5 -6 7 8 9 10

20 0.0500 | 0.0200 | 0.0445 | 0.0123 | 0.0253 | 0.0306 | 0.0070 | 0.0060 |.0.0138
16 0.0625 | 0.0250 | 0.0557 | 0.0153 | 0.0316 | 0.0382 | 0.0087 | 0.0075 | 0.0172
12 0.0833 | 0.0333 | 0.0742 | 0.0204 | 0.0421 | 0.0510 | 0.0116 | 0.0100 | 0.0230

10 0.1000 { 0.0400 | 0.0891 | 0.0245 | 0.0506 | 0.0612 | 0.0140 | 0.0121 | 0.0275
8 0.1250 | 0.0500 | 0.1113 | 0.0307 | 0.0632 | 0.0765 | 0.0174 | 0.0151 | 0.0344
6 0.1667 | 0.0667 | 0.1484 | 0.0409 | 0.0843 | 0.1020 | 0.0233 | 0.0201 | 0.0459

0.2000 | 0.0800 | 0.1781 | 0.0491 | 0.1012 | 0.1223 | 0.0279 | 0.0241 | 0.0551
0.2500 | 0.1000 { 0.2227 | 0.0613 | 0.1265 | 0.1529 | 0.0349 | 0.0301 | 0.0689
0.3333 | 0.1333 | 0.2969 | 0.0818 | 0.1686 | 0.2039 | 0.0465 | 0.0402 | 0.0918

W A

2% | 0.4000 | 0.1600 | 0.3563 | 0.0981 | 0.2023 | 0.2447 | 0.0558 | 0.0482 | 0.1102
2 0.5000 | 0.2000 | 0.4453 | 0.1227 | 0.2529 | 0.3059 | 0.0697 | 0.0603 | 0.1377
1% | 0.6667 | 0.2667 | 0.5938 | 0.1635 | 0.3372 | 0.4078 | 0.0930 | 0.0804 | 0.1836

1% | 0.8000 | 0.3200 | 0.7125 | 0.1963 | 04047 | 0.4894 | 0.1116 | 0.0964 | 0.2204
1 1.0000 { 0.4000 | 0.8906 | 0.2453 | 0.5059 | 0.6117 | 0.1395 | 0.1206 | 0.2754
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APPENDIX D 7
Buttress Screw Thread Designations used in old ASA B1.9-1953 Standard

Since buttress thread drawings, tools and gages, 4-—8 < (N BUTT-2 LH
with the-old designations are still in use, the following

abbreviations and symbols are described: Left-hand

N Butt=National Buttress form of thread specified in Class 2 (medium)
this section; thread

(G5 indicates that internal member (screw) is to _ National Buttress form of
ngllll{;.pressure flank of the thread is leading thread

«( indicates that internal member (screw) is to — Internal member or screw to pull
ﬁgﬁl;(::learance flank of thread is the leading L Thiseads per inch

LH =indicates a lefthand thread; no symbol js  basic major diameter in inches

used to indicate a right-hand thread;

P =pitch;

The complete symbol for indicating a particular —Right-
size of buttress thread shall consist of the nominal hand
diameter (basic major diameter of the internal thread),
number of threads per inch, the symbol indicating Clziseﬁium)

whether screw is fo push or pull, the abbreviation thread
N BUTT, and finally the class number,

If the thread is multiple start, both the Iead and
pitch should be shown instead of the number of
threads per inch.

National Buttress
form of thread

L— Internal member or screw
Examples: to push

5/8—20 (¢— NBUTT — 3 —0.2-in. lead (double thread)
S — I

Right-hand
(since desig- —— 0.1-in. pitch
nation LH is N
not specified) — Basic major diameter in inches

Class 3 (close) thread

L National Buitress form of
thread

Internal member or screw to push

L— Threads per inch

~— Basic major diameter in inches

27
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ISO Metric Screw THreads . .« « v v v v v v i e e i e e et e e e e e e e e e e e e e e e e e e e e B1 Report {1972)
Unified Screw Threads . . . . . . . . 0 L 0 i i et e et et e e e e e e e e e e e e B1.1—-1960
Unified Screw Threads-Metric Translation . . . . . . . . . . . . 0 i i i i i i it e et e e e e B1.1a—1968
Gages and Gaging for Unified Screw Threads . . . . . . . . . . o v i i i i b e et e e bt et e e e e e B1.2—1966
Acme Screw Threads . . . . . . . v i i s it e e e e e e e e e e e e e e e e e e e e e e B1.5—-1973
Nomenclature, Definitions and Letter SymbolsforScrew Threads . . . . . . . « v« v v v o v o o s v v o s B1.7-1965 (R 1972)
Stub Acme Screw Threads . . . . . v . it v ittt e e h e e e e e e e e e e e e e B1.8—1973
Unified Miniature Screw Threads . . . . . . ¢ c 0t ot i vt et et e e e e e e e e e e B1.10—-1958
Microscope Objective Thread . . . . . . . . . . o o i i it e et e e e st e e e e e B1.11—1958 (R 1972)
Class 5 Interference-Fit Thread . . . . . . . . . . . i i i i i i e s e e e et e e e s e e e B1.12—-1972
American Gaging Practice for Metric Screw THreads . . . . . . v v v v v v v v it e e e e e e e e e B1.16—1972
Pipe Threads (Except Dryseal) . . . . . i v v v i v i et e e et e et e e et e e e e e e e e e e e e B2.1-1968
Dryseal Pipe Threads . . . . . . . L 0 0 0 i s e s e e e e e e e e e e e e e e e e e e e e e e e e s B82.2—-1968
Hose Coupling Screw THreads . . . v v v v v v v i i e e e e v v e e e e et e et n e s e e e e e e B2.4—1966
Small Solid Rivets . . . . . . . o i et e e e e e e e e e e e e e e e e e e e e B18.1.1—1972
Large Rivets. . . . . . o v o i it s s e e e e e e e e e e e e e e e e e e e e e e e e e e , B18.1.2—-1972
Squareand Hex Bolts and SCrews . . . . . . & v i i it e e e e e e e e e e e e e e e e e e B18.2.1—-1972
Squareand Hex NULS . . . . . . . L . i e e e e e e e e e e e e e e e e e e e B18.2,.2—-1972
Socket Cap, Shoulderand Set Screws . . . . . . . . . v i Lt e e e e e e e e e e e e e e e e e B18.3—-1969
Round Head Bolts. . . . . . . . . i i i i e e e e e e e e e e e e e e e e e e e e e e e e e e B18.5—-1971
Slotted and Recessed Head Wood Screws . . . . . . . . . . . . 0 i i i i e e e e e e e e e B18.6.1—-1972
Slotted Head Cap Screws, Square Head Set Screws and Slotted HeadlessSetScrews . . . . . . . . ... ... .. B18.6.2—1972
Machine Screws and Machine Screw NUtS . . . . . . . . . L i i i i i s e e e e e e e e e e e e B18.6.3—1972
Slotted and Recessed Head Tapping Screws and Metallic Drive Screws . . . . v« ¢« v ¢« v i i v e i e i i s e v n s B18.6.4—1966
General Purpose Semi-Tubular Rivets, Full Tubular Rivets, Split Rivetsand RivetCaps . . . . . . ... ... .. . B18.7—1972
ClevisPinsand Cotter Pins . . . . . . . . . i i i i i i it e it e e v e e s e u e s N B18.8,1-1972
Plow Bols. . . . . o i e i e e e e e e e e e e e e e e e e e e e e e e e e B18.9—1958 (R 1971)
TrackBolts and NUES . . . . . . . . . L Lt e e e e e e e e e e e e e e e e e e e e B18.10—-1963
Miniature SCrews . . . . . . . 0 L L s e e e e e e e e e e e e e e s e e e e e e e e e e e e B18.11-1961
Glossary of Terms for Mechanical Fasteners . . . . . . . . . . i i v v i i it st e e e e et et e ee e B18.12—-1962
Screw and Washer Assemblies-SEMS . . . . . . . . . . . . L e e e e e e e e e B18.13—1965
Forged Eyebolts . . . . . . . L 0 . i . i e e e e e e e e e e e e e e e e e e e e e e e B18.15—1969
Wing Nuts, Thumb Screws and Wing Screws . . . . . . . v v v i v v v b e i v e e v et e et e e e e B18.17—-1968
Lock Washers . . . . o . o o et i et e e e e e e e e e e e e e e e e e e e e e s B18.21.1—-1972
Plain Washers . . . . . . . L i o e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e B27.2—-1965
Beveled Washers. . . . . . o . 0 0 i o i e e e e e e e e e e e e e e e e e e e e e e - B27.4—1967
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