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INFORMATION SHEET ON FEDERAL STANDARDS

This Federal Standard is issued in loose leaf form to permit the
insertion or removal of new or revised pages and sections.

A1l Users af Federal Standards should keep them up to date by
inserting revised or new pages as issued and removing superseded and
cancelled pages.

New and revised pages will be issued under Change Notices which
will be numbered consecutively and will bear the date of issuance.
Change Notices should be retained and filed in front of the Standard
until such time as they are superseded by a reissue of the entire
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NOTICE

From 1939, the Interdepartmental Screw Thread Committee (ISTC),
under the Chairmanship of the Natfomal Bureau of Standards (NBS), Department
of Commerce had developed and published NBS Handbook H2B, Screw-Thread
Standards for Federal Services.

Section 487 of Title 40 of the U.S. Code states that the authority
for development of Federal Standards for procurement purposes rests with
the General Services Administration (GSA).

In November 1976, the [STC was teyrminated, and the General Services
Administration (GSA) accepted the responsibility for NBS Handbook H28
and agreed to convert it and maintain it as a Federal Standard.

The standards which had been published as NBS Handbook H28, Part I,
Part II and Part III wil] now be pramu?gated as a fully coordinated FED-
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1. GENERAL AND HISTORICAL

When formulated prior to 1895, Acmic threads
were intended to replace square threads and a
variety of threads of other forms used chiefly for
the gurpose of producing traversing motions on
machines, tools, etc. Acme threads are now
ext.ensiveiy used for a variely of purposes. This
section provides for two general applications of
Acme threads, nomely, general purpose and
centralizing.? .

The threc classes of general purpose threads
have clearances on sll diameters for free movement
and may be uscd in assemblies with the internnl
thread rigidly fixed and movement of the externnl
thread in o direction perpendicular to its axis
limited by its bearing or bearings. The five
classes of contralizing threads have a limited
clearnnce at the major dinmeters of the externnl
and internal threads, 50 that o bearing at the major
dismeter maintains approximate nlinement of the
thread axis and prevents wedging on the flanks
of the thread. For any combhination of the
five classes ol threads covered in this section some
end play or backlash will result. This is unavoid-
able for interchungeable product.  When backlash
or end play is objectionable, some mechnnival
means should be provided to climinate the con-
dition. The [{following practices have been
1uccessfully used:

{e) The internally threaded member is split
saralle] with the axis and adjusted and lapped to
'it the externnily threaded member;

(d) the internally threaded member is tapped
1irst and the externally threaded member is milled,
yround, or otherwise machined to fit the internally
threaded member;

{c) the internally threaded member is spliv

perpendicular to the axis, and the two ports are .

adjusted to bear on opposite flanks of the thread
of the externally threaded member.

In any case, sufficicnt end play maust be left to
provide a close running fit.

In addition to limits of size for the standard
serics of diameters and pitches of Acme threads,
tables of pitch diameter tol:rances provide for
a wide choice of diameters for n given standard
pitch, and by use of the formulas for dismeter
and pitch increments shown in tables 12,6, 12.7
and 12.8 , pp. 7, 8, and 9, the pitch dinmeter lol-
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ances for special diameters and pitches can be de-
termined for eacl class. Formulas and data for
use with specinl threads are also provided in table
12.5, p. 6, for pitch diamecter nllowances on
external thrends, and in table 12,4, p. 5, for
major and minor dismeter allowances and
wolerances. :

Multiple thrends should be considered when
fast relative motion is required.

While threads for valve operation may be made
to this standard, this appliration is highly special-
ized and these data should not be used without
consultation with the valve manufacturer.

2. SPECIFICATIONS FCR ACME
FORM OF THREAD

1. AxcLe oF TurEap.—The angle between the
flanks of the thread measured in an axial plane
shall be 20°. The line bisecting this 20° angle
shall be perpendicular to the axis of the thread.

2. Prrcu'of Tureap.—The pitch of o thread is
the distance, nieasured parallel to its axis, between
corresponding points on adjacent thread forms.

3. Hrignt oF THREAD.—The basic height of the
thread shall be equul to one-half of the pitch,

4. THickNEss of Tuncap.—The basic thickness
of the thread nt ¢ dinmeter smaller by one-hulf
the pitch than the basic major dinmeter shall he
equal to onc-linll of the pitch.

5. ArLowaNce (Mivimum CLEARANCE) AT
Major aNp Mixor Diamerers.—(a) General
purpose threads—A minimum diametrical clear-
ance is provided at the minor diameter of all
external threads by establishing the maximum
minor diameter 0.020 in. below the basic minor
dinsmeter for 10 threads per inch (tpi) and coarser,
and 0.010 in. for finer pitches.

A minimum diametrical clearance st the major
diameter is obtained by establishing the minimum
major diameter of the internal thread 0.020 in.
above the basic major diometer for 10 tpi and

conrser, and 0.010 in. for finer pitches,

(8) Centralizing threads—A minimum dia-

metrical clearance is provided at the minor
dinmeter of all external Lﬁrends by eatablishing the
maximum minor diameter 0.020 in. below the basic
minor dismeter for 10 tpi and conrser, and 0.010
in. for finer pitches. A minimum dismetrical
clearance for the fillet is provided at the minor
diameter by establishing the minimum minor
dinmeter of the internal thread 0.1p greater than
the basic minor diameter.
A minimum dismetrical clearance st the major
dismeter is obtained by estabiishing the minimum
major diameter of the internal thread 0.001yD
above the basic major dismeter,
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. 8. Caamrers AND FiLiere.—(a) General pur-
poss threads.—External threads may have the
crest corners chamfered at an angle of 45° with
the axis to 8 maximum depth of 0.0667p. This
corresponds to a8 maximum width of chamfer flat
of 0.0845p.

(0) Centralising threads ~—External threads
shall have the crest corners chamfered at an angle
of 45° with ths axis to a minimum depth of 0.05p
and & maximum depth of 0.0667p. This corre-
sponds to s minimum width of chamfer flat of
0.0707p and & maximum width of 0.0945p. (See
table 12,2, cols. 6 and 7.)

External threads for classes 2C, 3C, and 4C
may have a fillet at the minor diameter not greater
than 0.1p and for classes 5C and 6C the minimum
fillet ahagl be 0.07p, and the maximum fillet 0.1p.

Internal threads of all classes may have & fillet
at the major diameter not greater than 0.06p.

7. Bastc Diuensions.—(a) General.—For gen-
eral purpose threads, the basic thread form dimen-
siona for the most genernlly used pitches are given
in table 12.1; the basic thread form is eymmet-
rical and is illustrated in figure 12.1.

For centralizing threads, the basic dimensions
for the most generally used pitches are given in

N
NN a\\\\\‘\\\‘:
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from http://www.everyspec.com

table 12. 2 ; the basic thread form is symmetrical
and is llustrated in figure 12.2,

TABL . 1 —Basic dimensiens, genercl
E 12 arc lwm‘ ] purposs Acms

Widih of fiat et:
Total Thresd

Height off beight of |  thick- Crest of Root of

per Piteh, thresd s o Internal intarnal

weh, | p | (omsicl L=iidd (esic), | threed | thresd,

" 3p | wliow- | i=08p | (besia), T
ancs * F o= 0.INT
oSNTp 02% .
1 2 3 4 1] [ ] 7
in. in. . in. in. ».

... os0 | 003135 003811 0.0M23 [.X:---] 0. (T8
..., 0TI LG3371 .02 N -1l 288 L0
12...... . 08313 167 . 487 o7 .00 .
| 1+ IR . 10000 . QD00 . a0 L Q3000 N .0319
2. . 12500 . o2 .aT2y . OEE10 .0e1 04l
a.. . 10887 .o . X3 N - .0e18 0308
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« For allowanos, see table 12.4 , 0ol 3.
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FICURE 12.1 —General purpose Acme (Aread form.
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TABLE 12.2 —Baric dimensnions, coniraliring Aems threads
-
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FIGURE 12.2 —Centroliring Acma thread form.
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{b) Special requirements (deviations frem nomi-
nal diameter).—Applications requiring special ma-
chining processes resulting in a basic diameter
other thap tho nominal diameters shown in table
12,3, column 1, shall have allowances and toler-
ances in accordance with table 12,4, footnote a;
table 12.5; and tabulated tolerances, tables
12.6, 12.7 and 12.8.

(¢} Special diameters—Special diameters not
shown in table 12.3 or not divisible by s, shall
show the actusl basic major diameter in decimsls
on drewings, specifications, and tools.

3. STANDARD ACME THREAD SERIES?

There has been selected a series of diameters
and associated pitches of Acme threads listed in
table 12,3 which is recommended as preferred.

1 When Acrns centralising thresds ars produced in single units or ln very
small quantliies (And wmelp-il! 1o sizes larger than the rangs of commercial
taps and dir) whers the manufscturing procem employs cutting tooly (such
as Isthe cutting), It may be economically sdvantagenus and thereiore desiz.
ablie to havo the centralizing control of the mating threads located at the mingr
diametera,

Purttcularly under the abovs-mentioned type of manufscturing, the ad-
vantages cited for minor diameter centrallztng control over cestralizing oon-
trol at the major dismeters of the mating threads are:

(1] Greater easa wnd fuster checking of @uchiard (hreed dimengions, It
1s rouch easier to measure the minor dtamatar (roct) of Lhe external thresd snd
thes mating Minor diamater {crest or bore) of the Internal thresd than 1t Ls to
determins the major diametsr (foot) of the interal thresd and the major
dinmeter {crest of turn) of the exteroal Lhread:

(2) bettrr manufactiuring control of the machined size dus Lo Eresier tosm

checking:
{3) lower manufacturing oosts.

of

These diameters and pitches have been carefully
selected to meet the present needs with the few-
esl number of items, 1n order to reduce to a mini-
mum the inventory of both tools and gages.

4. CLASSIFICATION, TOLERANCES, AND
ALLOWANCES, ACME THRERADS

threads for general purpose and five classes for
centralizing Acme threads, ns followa:

Type of thresd Clam of thread
Caner] DU DOSS. e e eaaes 2G IOI 12 38 PR
Cantralizing.....ooeeee.no .. .o JCI «| &£ oC

These classes, together with the accompanying
specifications, are for the purpose of assuring the
interchangeable manufacture of Acme threaded
parts. Each user is free to select the classes hest
adapted to his particular needs. It is suggested
that external and internal threads of the same class
be used together for either general purpose or
centralizing assemblies. If less backlash or end
play than provided by class 2 is desired, classes }

and 4 aro nmvidad far hath Fanoral anrmwnes an
Wil E W u pIVYIULU GVl Ul politiol pul [C D&

centralizing threads, end classes 5C and 6C for
centralizing threads only.

TABLE 12.3 —Acme thread series, basic diameters and thread data

Identification Bogic disrseters ‘Thread data
Genersl , ofl Cetraliting, clazses Lead angle al bmgie
clagses, and centrulizing, 3C and oC ~'Leh dinmeter
classrs 2C, 3C, and ¢ .
Noral- Thresd | Bosic | Basie | (eneral .
nal  [Threads thick- | heizht | widih | purpose, Shear | Btrex
sizr per Pltch, | nrzant of of flat, all Central- | ares, arm,
(all | logh, & Piteh | Mingar | Major Plich M inor r plich | threwd, Fe clasaes lzine clars elamy
clanmey) Malor | diam- | diem. diam- dism- diam- line, =0.3p | 0.3U7p | and cen- | clusres G- U
diam. Jeter, E=eter, K=|eter, = |eler, Ea |etar, K= i=0.5p tmlizing | 3C and
ater, D | (D=4) |[(D=20) [{D=-0.025 (H—N) | ({i-2h) clacws oC,
o 0, ic, 1Y
and 4C, R
A |
1 2 1 4 L] ] v ] ¢ 1o 1 12 13 14 Is id
fw in. in, in in, tn, |deg min | deg min | sgin. | sqia.
1] o 02188 | 0.1873 042% | 0.03138 [ 0.y | qoz32 12 |eeieeoec.| 03] OO
14 oy L0714 [ o B . %) 4« 41 ] LOtd
12 7% 33 L OR333 41T | . OaiIGT . 30e 4 N .- N L]
12 a7 .30 . O 4187 D487 . e 3 0 . 80 1022
10 . 4300 . lD000 N--h} [ I | 4 13 T4 1287
[} a0 M .12300 | 0230 On2%0 . 0483 LI 4 12 . Da1 »n3
] 7500 . BBET LJiBBART 1 LTBd33 | L OA3GAS . Griifl i 33 i aF i. 108 -]
8 T80 .7 L16NAT | Lusad) |, 08333 0018 3w -1 LI .40
Al Lo | L9000 L0000 | - oooo | . 10000 o741 PR | 4 10 1. 519 a5 4
-3 1L.12% | L0130 . . - 20000 | L1000 | 10000 ordl ki ] 3 » 1. 181 o
s L2300} LESOO| L LT Loz | . 2wo0 [ . towo | |, [00o) ouiel 3 [0 I oos 1. 981 L0
1 1.37%0 L. 2500 ] 1.zmo7 LAY | 100 | L1234, L3300 Tt 3 ¥ LT 2,139 1.08
4 k. 1.7 1. L3 1294 | 23000 | .10 12300 T 319 I n 32 .29
4 1,330 1. 6230 I 1 M1 14600 | 20000 (| .10 12300 o9 7 44 T 52 280 1.83
4f 20000 | Le7S0) i ILEIUS | 0. FI40 | .Z3000 [ .0Z500 | . 12500 Wii] i@ ® ] 5.30i | Z50%
3| 2200 | 7.0833 k. 20438 18792 | .31133 | .l10847 16807 128 2 4 7 8 3643 10s
3] raooo| zTIWN| 2 1 s 21772 | N33 | 18887 | 18847 178 T 18 2 W 4. 110 Len
3] 200 ( AN 2 T 818, 2375321 3333 | 16887 18647 1238 12 23 517 .78
2| doono | 27500 | I 1 7087 7457 | (5000 | 300G | . 25000 . 1853 119 in 4, 788 AD
2] 30| 120 ) 3 a2 7.9537 | .50000 | 23000 | . 23000 L1853 2 4 1 41 a7 1.50
2| s00n0) AT500( 1. 300 34300 | . sonog | 23000 | . 23000 . 1833 a2 m - ) 4 47 oz
2| ¢.5000 | 42300, 4 4. 1970 30470 | L AMO0 | L 25000 | . 230w . JASY T % 2 10 1,60 |L R H
2| L0000 4750 | 4 4. 6041 4ol | 50000 | 23000 nm| - 1853 1 8 1 % L&} 1.9
|
« Per ineh lrnxth of engagement of u':_- external thread in fine wilh the oinor dwmeler crests of the toterna) thread, Compuled {rom this formuls: She w

aren = K (0548 tan 14l {E,= K. Igures given are Lhe Mmmmum shear ares based oo ma3 K. snd mun E.
b en u : h uD the mean of the mummum minor and fiich dismaters of the external thresd.

 Figures given are the minimum siress area

i
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All classes of general purpose external and in-
ternal threads may be used _inberchnn&?bli. The
requirement for a centralizing fit is that the sum
of the m:{'fr-dismeter tolerance fllplua the major-
diameter sllowance on the internal thread, and the
major-diameter tolerance on the external thread,
nh.uil equal or bea less than the pitch-diametar allow-
ance on the externsl thread. A class 2C external
thread, which has a larger pitch diameter allow-

ance than either s clam 3C or 4C external thread, -

can be used interchangeably with classes 2C, 3C,
or 4C mternal threads and fulfill this requirament.
Similarly, a class 3C external thread can be used
interchangeably. with classes 3C or 4C internal
threads, but only a class 4C internal thread can
be used with a 4C external thread. Clasaes
5C and 8C external and internal threads can be
used interchangeably. The average backlash for
any cross combination will be between the values
for backlash when both members are clasa 5C and
when both members are class 8C.

1. Basic Diamerzns.—The maximum major
diameter of the external thread is basic and is

FED-STD-H28/12
31 August 1978

the nominal ma('lgr diameter for all classes except
classes 5C and 6C, The maximum major diameter
of all class 5C and 6C external threads is the basic
major diameter, B, established by subtracting
0.025yD from the nominal diameter, D). Tha
minimum pitch diameter of the internal thread
is basic for all classes and squal to the basic major
diameter minus the basic depth of thread, 0.5p.
The basic minor diameter is equal to the basic
major diameter minus twice the basic thread
depth, 2. The minimum minor diameter of the
general purpose internsl thread is basic. The
minimum mipor diameter of the centralizing in-
ternal thread is 0.1p above basic.

2. Lengre or EnaaceEmMent—The tolerances
specified herein are spplicable to lengths of en-

agement not exceeding twice the nominal major

meter, ’

3. Torxnances.—(a) The tolerances specified
represent the extreme variations allowsd on the
product. They are such as to produce inter-
changesbility and maintain a high grade of prod-
uct.

TABLE 12.4 ~Toleronces and allowances {minimum clearancas) for major and minor diaoutsrs, Acme thread series (max

major dinmeter of external thread D, basie.

Baslo thread height, Aw0.5 p.)

—
. Aloerances from basle thajor and minor Tolerunos 0o dismseter, on in: minde on srtamel
ke major pins ternal, thregds
' Afl axtes- Intunal thresd Tolaoes)| General Parpos Cantralising
- Inal thrwads] ©on minde
A o | Timds diaz, all
& | par iGah, . iGiarite
' ab Owmeru Centralitng threpdt, All clonme Claee 30 | Clamee30a0d 50 | Cimem «C wod e0
. DT plgs i
diamatar os0p Rsternad ‘
- y Major and Extanal | Intarnal | External | Interaal
minas Major ! dias _.J M nor 'J External ! lnunl An " : ; A :
pas pina 0.0 " thresds, ool ME' omvﬁ
lo ootn/B 0.1p LY~ Tivg
1 2 2 4 [ ] 4 7 | [ ] 10 n o b ] 14
' - . - ' . . ™ . - [N
18 o-Qto [+ W 1 DR IR 0. 0040 a 0&) aoto . a———
14 .10 [ 1 ) (SRR R .00 . D0&0 [N 11 N . S PR P
12 010 .al0 . . G050 . 080 SO0 ... _——— —— .
13 .o 81 (O D . o8 . 0080 L0 . PR NN N [ A,
10 - o - 03 4 o007 L . (nsa . 0na 1] aamm aost [ X ] o, ooy .04
[ ] .0 . Q0 . 0008 L0128 . 0082 - 0oag -0 . e .0m2 O . 0008 .
4 .G .o . On0e K QR Kooy K. L T0 K . 0030 N gg
[ K. N 3 B 0187 . 00 . 00K} .00 .0 .0o4 . R . 0009 0018
8 .a; N . 0010 000 [T} L4100 - . 0083 -01a N K. 1 R
B K. ] N ;eoll .00 o100 . olop am . ooy o018 . 0037 .o .oom
[y .om N .01l . Qo 100 _om .00 N omt R .en . 0023
4 N .02 .01 0130 oun 0128 .00 . 0041 ] - 004l . o012 N
4 - .0 0042 . 0330 ot L0125 .00 . 00ad . 0018 N .0M3 N - Y
1 T— 4 - om -0g13 030 0128 L0128 M . 00g 0030 N .0012 N -]
| A N .a0 R . 0014 . 0250 ;s N R N .0an . DOud N Lo
x — 3 N N . 0014 01N Q167 Nt 0 . 082 N . 0053 L0015 . 00
- v 3 . K D018 LR ..0167 o167 .00 . D0As N . (0ab . o0ls . R
PR | ] .om .20 .om7 -3 .o1e? o7 N . Josa . 0028 N: ) Loy . 00X
| Rp— al’ 0K ] .07 . 0300 .o . 250 .om . 0081 . 00 . 0Dal L0017 N
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— & Valo for intermediste diumetars eboald be oalctilated from the foroulas n colimo heudings, bat ardinarily may be intarpalated,
' » Intrinecdiaty pitches taks Abe Teines of Lhe Dext cowrser Ditoh Lrted.
& Valaas are 0 ta. 19 tpd and courser, sad £.010 Lo, for Sner pltabes.
4 The minimum olesrwst -amwmum“thtnmmm%uwd.t
* The minimum clewanos st e Dinar dlamster betwvan Lhe oen (ntaynal and ex thrand s Lha mum of the valoes to cels. § and &
¥ T #vaid & cnenpliontad formulas and 11 provide an sdequacs takrsnscs, the pitah faotor 4 gied as & best, with the minirtes Mlerencs valos st a8 0.008 I,
N —~The Y 1 b A -
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TABLE 12.5 —Piteh-diameter allowances for Acma threads 4, Arvowances (Mmiuuy CLMRLN'CEB)

Nominal siss rangs s Plich-dlumeter allowsnoss on ertarnal ¥
Lhresuds, generul purpose sod cinurabising
Ta and Classes 103, Clasaes 3G, Clagsn 40
Above induding 2C, and IC; 3C, and oC; and +C;
Y- Ny 008 YD aud YD
| 1 | 3 L] s
la. la, in, ia. 1a,

| . & 9094 Q. 0018 & o013
[T [} . 00 . Qo0 .0y
[ SR [ N . O3y -0
Eo. ........ E .00y L00eY .oy
L - I .3 . 004? -0ux
' 1844] R ] .08 .08
' M4 . ooTs . 0038 . 0o3?
A 1He . 0080 . 008y . 0040
1M IHs Lo0m2 .0 . G043
1% 14 . 00N . 000y . 0048
la 1He - 0004 - 00T JOMT
1 1.0 - (s o7y - 0048
14 14 0108 - 0OT% . oAy
W, 1Y 03 . LY . oa?
bie ] .nn - QR0 0080
" 3% .01 . 0008 . ol
-~ Fis) .OiES « U 68
.. ) .0 . 0108 - GOTR
.. ™ .01% 0113 0078
N, 4% g1 01 « OO0
.. 4 .01 017 008
[ T ‘s o 018 0001

-t
* The vajtis in cofuinn 3, €, and ¢ erw to Do wsed for say rae wibin the
torrzaponding rangs shown in solnmns 1 and 3 Them valus o ealculsted

(b) The tolerances on diameters of the internal
threads shall be applied plus from the minimum
sizes to above the minimum sizes,

(¢) The tolerances oo diameters of the external
threads shall be applied minus from the maximum
sizes to below the maximum sizes.

d) The pitch-diameter tolerances (which con-
trol thread thickness) for an external or internal
thread of o given class are the same. The pitch-
diameter tolerances for the product include lead
and angle deviations.

Piwch dinmeter tolerances for oll classes and for
vorious practicable combinations of dinmeter and
giLtcb, are given in tables 12.6{ 12,7 and 12.8.
The relative proportions of the pitch dismeter
tolernnces are: class 2, 3.0; classes 3 and 5, 1.4;
and classes 4 and 8, 1.0, .

{e) The tolerances on the major and minor
diameters of the external and internal threads
are listed in table 12.4 and are based on the
following formulas, which aro to be used for speciai
threads:

oN Prrca Diamzren.—Allowances spplied to
the pitch diameter of the external thread for al’

classes, zeneral purgcae and centrulizing, are giver

in tabla 12.4. esa pitch diameter allowancen
are equal to the sum of the allowance on major
diameter, column 4, table 12.4, and the sum of
the tolerances on external and internal threads,
columnas 10 to 14, inclusive, table 12.4, for

avaral Ariewmaaa oaw PRy gy |-

golicya: PUrposo alia CenuIiZIng, pldi an addi-
tional amount of 0.002yD in. for classes 5C aad
6C. This is the minimum pitch diameter allow-
ance that is required to maintain the centralizing
fit and minimum end play of 0.0005yD in. for
classes 5C and 6C.

For centralizing fits, when the product has a
length of engagement greater than the standard
length of the thread ring gage aa shown in table
12,14, column 3, p. 17, and lead deviations not
axceeding the valies shown at the bottom of that

table, and when “go” thread ring gages of theaa

lengths are to be used, the maximum pitch diam-
ater of the external thread ghall be decreased b

the amount shown in table 12.14, column 5. lyf
the leod deviations in the product are greater than
indicated, the allowance for the ring gage stated in

column 5 should be incressed proportionataly.

However, if methods of gaging the external thread
are to be used which will detect angle deviation
and cumulintive lead deviation, the pitch diameter
of the external thread shall be below the tabular
maximum pitch diameter of the external thread
by ao amount sufficient to compensaie for the
messured deviations.

An incresse of 10 p. @t in the allowance is
recommended for eacﬁ .ach, or fraction thereof,
that the length of engagement exceeds two
diameters.

5. Fonmuvras ror DiaMeTERS.—The formulas
for the major, pitch.. nnd minor dismneters are
given in table 12,9,

5. LIMITS OF SIZE. ACME THREADS

Limits of size for general purpose Acme threada

of the preferred serics of diumeiers and pitches are

iven in tabla 12,10, The application of these
mits is lusirated in figure 12.3,

Limits of size for centralizing Acme threads of
the preferred series of dinmeters and Eitcha are
given in tubles 12,11 and 12.12. The applica-
tion of these limits is illustrnted in figures 124
and 12.5.

Thlerances on mojor and minor diameters of exfernal and internal threads

Troe ol Major dlameter Minor dianeter
e of thread
Eitoroal theed Iniemal thivad * Rsimonl thred iniernai Wirend
casp « (Min=  {[PR0 0. (or 10 ol wnd |}, 500 qiameter taber }0. o (Min
Gederal parposs (atl ehamde). ..o oooeenoeeceeernceens v in.) ;‘{u:"" 0.U10 tn, for Bner (/0 E&Im =
CIMEIC oo e e 0003845, .._..... s D ..
mwtxm{c;_.acmsc ..................... ap3yb.........] 0o JB... ..ll-lxﬂ“ﬂ dlameter  tober- “‘%‘f&;éﬁ“'
Clames 4C nnd 6C. ... wooe coeeeee| o00109/B. . ..o..| 00020 YD .. et

-'1‘0mu & ot plicaled forniuts and 3tlll provide an sdequats Loleranos, the pitch [actor {s wsed 8 & bosr, Wik the AUNIDEIS MolTasne YaiDe set ai

O
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8. THREAD DESIOQNATIONS

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

ACMg=Acné:a;hren.da,
- G=gen urpose
C=cem.rali£ing, '
LH=left-band.
Examples of daigm'st.ionn:

Right-hand Acme threads:

1%—4 ACME—2G=General purpose class
2G Acme threads; major diameter 1% in.,

itch 0.2500 in., single, right-hand.

2%—0.4p—0.8L—ACM

E—3

G=General pur-

pose class 3G Acme threads; major diam-
eter 2% in., pitch 0.4 in., lead 0.8 in., double,
right-band.

FED-STD-H28/12
31 August 1978

1%—6 ACME—4C=Centralizing class 4C Ac-
me threads; major diameter 1% in., pitch
0.1667 in., singie, right-band. .

2%—0.4p—0.8L—ACME—3C=Centrulizing
clnss 3C Acme threads; major diameter
2)% in., pitch 0.4 in., lead 0.8 in., double,
right-hand. i

2%—0.3333p—0.6667L—ACME—5C=Cen-
traliziug class 5C Acme threads; nominal

. major diameter 2¥ in. (basic major diam-
eter 2.4G05 in.), pitch 0.3333 in., lead 0.6667
in., double, right-hand.

Left-kand Aceme threads:

1%—4 ACME—2G—LH
2%—0.4p—0.8L—ACME—3G—LH

1%—6 ACME—C—LH
2%—0.4p—0.8L—ACME—3C—LH
2%—0.3333p—0.6667L— ACME—5C—LH

TABLE 12.6 —Piich diameter lolerances for Aeme screw threads, classes 24 and £C

b lamoyial Lo | wem | uim | mem " in wim Y sm . i wm | oinim
- e T8 Wk e i, FI8 k. W kL) s in Fu ik, » ayg Wb 41 .
n. in, n, . n. in. in in. in, n is. i
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13..... B el LR LT R e o -01m .01 o .c1a oler QoL 00154
...... L (S o2 - 0138 .01 o1z LUt -0131 o o 0142
| L L P 0a ol o oa arm A1 un
| e mm g - N R R 0 un 0188 0190
SRR Y1 o | T R S ORI RPN om0 i ol oxt
a—ann L R T L TTY TR e e Loy EET TR ons ony
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i...... Bl + I RN, - asess -
1M..... - e - . -
we Tl cmmm b T -
....... « Qo0 - . e
Tameter ncre-
romnt, 0,008 o D 0. o0 0. QIXsy a omey o o [N v ) 00T 0,004 o 00081 4 00N00 0005 0. 00871
Theemts] Pltch Pltch diameier tolrrances for nomine] diametery of: =
per ent.
eb, |g0myim
- 1Hkn 14 o Min 7in. K in. 4 in % in, 3, s n iin, Hin, &in.

0. 0704

0. 00738

0. 00T

[N ]

4 gosm 0 et

L o 0100 aann 0. 01300 aaum 20102

. equivalent tolerancs on Lhresd thickness I 0,1% times

.+ Thaequi L 3 Lhread thickress Is 0,19 tha pitch dismater tolerance.  For an intermediats somloat diameter, apply the pitch dlsmatar
SOMTRICE IOF LDé DAl IAFTof NoMinsl QIAmelel (iven Lo LDy (aDke, *

Norx.—Tha plich diameicr tolerances shown equal the sum® of the pitch ineruincnt aod e dlameter ingremient,
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TABLE 12,7 —Pilch diameter tolerances for Acme screw threads, classes 3G, 3C, and 5C

Downloaded from http://www.everyspec.com

Plich dinmeter tolerancy for nomins) dismetar ks
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TABLE 12.8 ~Pich diameter tolarances for Acma screw threads, classes 40, 4C,and 8C

T Piich
tner 3

Piteh dinmeter tolerances for nominal diameters of: »
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TABLE 12,9 —Formulas for dianteters, Acme thread classes

Classs 2G, 33, 4G

Classss 3C, 3C

Clasasa 5C, 8C
, 3C, 4C

EXTERNAL THREADS

Major dia:

Basie {mus}= | D B(=D—0.08 /D)
Min = | D=toltrom cesls 13.4  cols| B—tol from tebls L1.5 , coly

& 1,11, 0r12 oris
Pitch dia:
Mazx = | Iot mip pitch dis—allow | Int min pitch dia—allow
l‘hn'un- 12,5, cols 3, l“‘mm teble 1.3 ,colndor
, o
Mio = | Ext may pitch dis—tol from | Ext mas pitch dls—to] from
rl.;a:.. 118, 107, er OF tables 11,7 wr 11.8
Mipor dis:
Max = | D—p~allow fom tabls | B—p—allow fram table
1.4 ,cal 3 12,4 ,col 3
Min = | Ext mas mioor dia=1.8% | Ext max miner dis—13x
plich dis Wl frox table piteh dis tol from tables

11.4, 127, er 11,0, L3 7 or 17.0.

. INTERNAL THRERADS

ll:*adh:
in = | Dérallow from cedle 11,4, | Sallow from teble 12,4
wols sor ool &

Maz = | In: min majr diehtol trom | Int mio major dis+-tol from
table 124 , cols®, 19,12, tabie 12.4 .00l 120r 14
- §1)
Pitch dia;
Basie (min)~ | D-0.8p B-04p
Maz = | Int min piteh disd-tol from | Int min piteh dis-+tol from

tablon i2.4, 117, ur
12.9

cable 2.7 or 12. 3

B-p

-] D=p
D‘-& {lor clemes 30, 30, | B~p0.1p

- Dml’(fwdl-ﬂ.

.
Mux = | Int mia minar dis+-tol from | 1ot min micoer dis<-tal from
table 12,4, sl 7 tadle 114, ca) }

DeNoginal sizs or dlametar,
Bw= Danlt dlaroeter (Cor clasms 3C and 8C)
p= Piteh

7. GAGES FOR ACME THREADS

Gages representing both product limits, or
adequate gaging inatruments for thread elementas,
are necessary for the proper inspection of Acme
threads. Tho dimensions of “go’ and “not go”

ages should be in accordance with the principles:
?a) that the maximum-metal limit or ‘g0’ gage
should check simultaneously as many elements as
possible, and that a minimum-metal limit or “not
go" thread gage can effectively check but one
element; a.nfafb) that permissible variations in
the gages be kept within the extreme product
limits.

{s) GAOR TOLERANCES

Tolerances for the thread elements of ‘‘go™ and
“not go’’ thread gages for Acme threads are as
specified below. '

1. ToLerances oN PitcH Diameren—The
pitch diameter tolerances for aiers for classes 2G
and 2C external and internal threads are given
in tablie 12.13, column 2, and for gages for
classes 3G, 3C, 4G, 4C, 5C, and 6C external and
interpal threads in table 12,13, column 3.

2. ToLERANCES ON MaJoRr anD Minor Diax-
sTERS.—The major and minor diameter tolerances
for Acme thread gages are given in table 12.13,
column 4.

3. ToLEraNcES ON LEip.—The variation in
lead of all Acme thread gages for classes 3, 4, 5,
and 6 product shall not exceed 0.0002 inch between
any two threads not farther apart than one inch.
However, the cumulative error in lead shall not
exceed 0.0003 in. for gages with a length over 1
to 3 in., inclusive; or 0.0004 in. for with a
length over 3 to 5 in., inclusive; or 0.0006 in. for

es with 8 length over 5 to 10 in., incl'siva,

or eﬁn.ga for class 2 product, 0.0001 in. shll be

added to the above values, For multiple thrénds

the cumulative tolerance for pitch' and lead shall
be multiplied by 1.5.

4. ToLEraNcES ON ANGLE ofF Tureap.—The
tolerances on angle of thread, as specified in tuble
12.13, column 5, for the various pitches are
tolerances on one-balf the included angle, This
insures that the bisector of the included angle
will be perpendicular to the axis of the thread
within proper limits, The equivalant deviation
from the true thread form caused by such irregu-
larities as convex or concave sides of thread, or
slight projections on the thread form, should not
exceed the tolerances permitted on angle of t! read.

(b) GAQES FOR EXTERINAL THREADS

1. “Go” Tareap R or TuREAD Swar
Gaae.—(a) Major diameter.—The major diameter
of the ‘‘go’” thread ring or thread snap gage shall
clear a diameter greater by 0.01 in. than the maxi-
mum major diameter of the external thread.

(b) Piteh diam: .-—The pitch diameter shall
fit the maximum-u:etal limit thread setting plug

.

¢) Minor diameter—For general p ex-
ternal threads, the minor diameter of the *go”
thread ring gage shall be the same as the maximum
minor diameter of the external thresd plus 0.005
in. for pitches finer than 10 tpi, and plus 0,010 in.
for 10 tpi and coarser, to allow for ible devi-
ations in concentricity of the pitch and miner
diameters of the product. The tolerance sball ba
applied minus.

or centralizing external threads, the minor
diameter of the ‘‘go’’ thread ring gage shall be
less than the minimum minor diameter of the
internal thread by the amount of the allowance
on pitch diameter, table 12.5, columns 3 to 5.
The tolerance (table 12,13, col. 4) shall be applied
minus,

(d) Length.—The length of the ‘go"” thread
ring or thresd snap gage should approximate the
length of engagement (see footnote to table
12.14) but should not exceed the length specified
in table 12,14, col. 3. :

2. MaximuM-Merar Lidir THREAD SETTING
Prug por “‘Go” THreap RinG or Snap GaGEs.—
(a) Major diameter.—The major diameter of the

basiccrest maximum-metal lLimit thread setting
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TABLE 12,10 —Limils of 5ite and lolerances, Acme genercl purposs thread saries, classns 86, 30, and 4G
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INTERNAL THREAD (NUT)

%

NN

e
4
RN
2 :%szgé
% §§§§ E
T L
: *j 01 T3 55/'33
NIBEIES N
;;igiaii E \§
> iy
’ 53 i Utz JIN
3 N N
S |
R

PO (adkif TER OF EXTERMAL THREAD

EXTERNAL THREAD (SCREW)

«3 —[Uustralion of allowances, tolerances, and cred clen y
B R 12 el parpons Ao throai wizsoes 8050, mad G0 LT

plug shall be the same as the maxmum
meajor diameter of the external thread. The gage
tolerance (table 12. 13,c0l. 4) shall be applied plus.
The major diameter of the truncated maximum-
metal hmit thread setti lug gage shall be
smalier by one-third of the Lwc thread depth
{=p/8) the maximum major diameter of
the . .The gage tolerance (table
12,13, col. 4) shall be applied minus.

) Bizch diameter —The pitch diamster of the
maxnmum-metal limit thread setting plug for all
external threads shall be the same as the maximum
pitch diameter of the external thread. However,
I the product length of en ent exceeds the
length of the ring , table 12,14, column 3,
the pitch diameter of the maximum-metal limit
thresad setting plug ahall be less than the maximum
pitch dismeter of the axternal thread by the
amount stated in table 12.14, column 5. The
guge tolerance (tabls 12,13, col. 2 and 3) shall be

12

applied minus. .

(¢) Minor diameter.—The minor diameter shall
be cleared below the minimum miner diameter
of the *'go’" thread ring gage.

(d) Length.—The length of the maximum-metal
Yimit, thread aat.t.ing plug gage should approximate
the length of the ‘‘go” thread ring or Ennp

°.

3. “Go" PrLain Rine or Swar Gagz r.m
MaJor Diamerer.—The diameter of the ‘g
plain riog gage, or gaging dimension of the “g»’”
plain anap gage, shall be the same as the maxi-
mum major  diameter of the external thread.
The class Z tolerances fiven in footnote of tabla
12,13 shall be applicable to gages for centralizing -
threads. ‘Tolerances given in table 12.13
column 4, shall be applicable to gages for ganerni
purpose threads. The tolerances ghall be applind
minua.

4. “Nor Go"” Tureap Rine or TaEE:D
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TABLE 12,11 —Limits of rits and tolerances, Acme centraliring thread series, classsa 20, 3C, and §C
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Pircw DIANEILR OF [xTCAwa, Tragap 20—
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Ve
NE—
gerax or

QdriomAL FILLET

EXTERNAL THREAD (SCREW)

FIGURE 12.4 —Illustration of allewances, tolerances, and cresi clearances, centroliring
Acme threads, rlasses 2C, 3C, and 4C.

BT e 2 v
asiFR A TGN

LR hrend heigne.
Haavy Linca show Dasie stan

Snar Gagr—(a) Major diameter —The major
diometer of the “not go" thread ring or thread
snop goge shall clear o diameter greater by 0.01
in. than the maximum major diameter of the
external thread. The clearance cut may have
0.435p maximum width between interscctions
with ths flanks of the threod.

(b) Pitch diameter.—The pitch diameter shall
fit the minimum-metal limit thread setting plug

gage- | . . .

{¢c) Minor diameter.— The minor diameterof the
gage shall be computed by using the formula: basic
minor diameter plus p/4, with the tolerance (table

15

12.13,col. ) applied plus. If the value for mini-
mum gage minor diameter thus determined is
greater than the minimum pitch diameter of the
external thread, the minimum minor diameter of
the Fa c shall be taken as equal to the minimum
pitcl dinineter of tho extemal thread.
(d) Length—The lengilh of the “not go'
thread ring or thrend snap gage should approxi-
mate 3 pitches (see {ootnote to table 12,14),
When a 1aultiple thresd is invalved, the “not go'
thread ring or snap gage shall be of such length
13 1o provide at least 1 full turn of thread.

5. Tureap Serrine Prue ror “Nor Go”
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5C and 8C.

Novinow

Do rent atgts.
Heuvy liors ahow baio ke

Tanreap Riva or Tareap Svav Gaue—(a)
Major diameter.—The major diametor of the basic-
crest minimum-metal limit thread sectting plug
age shall be the same as the maximuin major
ster of ths axternal thread. The gage toler-
apce (table 12.13, col, 4} shall be applied plus.
The major diameter of the truncated minimum-
metal limit thread setting plug gage shall be
truncated one-third basic thread depth (=p/G)
sinaller than the maximum major diameter of tho

16

external thread. The tolerance (table
12.13, col. 4) shall be applied minus.

(&) Pitch diameter~—The pitch dismeter shall
be the same as the minimum pitch diameter of
l.tlm axternal thread, with the tolerance applied

us.

(¢) Minor diameter.—The minor diameter ahall
be cleared below the minimum minor dismeter
of the ‘‘not go'' thread ring e.

(d) Length—The length shﬁe at lenst equal
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to the length of the “not go” thread ring or thread
snap
6. “"Nor Go"” Prarxy Snar Gace ror Masor
Diauxrza—The ing dimension of the *“not
go” plain anap
minimum major diameter of the external thread.
Class Z tolerances given in footnote of table 12,13
shsll be applicable 1o gages for centralizing threads.
g‘olemi:lceab Fiven in ufble 12 ;rlj, eolumn I:l}eada shall
a applicable to gages for gen .
The gage tolerance shall be ;ppﬂﬁ plus.
() GAGES FOR INTERNAL THREADS
1. “Go” TrreAap PrLuo Gaar, Gengral Pun-
rost TEREADS.—(a) Major diameter.—The major
diameter of the “go”" thread plug gage for general
purpose threads shall be equal to the minimum
msjor diameter of the internal thread minus
0.005 in. for pitches finer than 10 tpi, and minus
0.010 in. for 10 tpi and coarser, to allow for
possible deviations in concentricity of the pitch
and major diameters of the product. The gage
ul:larance (table 12.13, col. 4) shall be applied
plus.

TABLE 12,13 —Tolerances for "go'* ond "not go” thread
and 3 threads

plain gagss, Acme

Tolarance on pitch »
dlaswtar
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TABLE 12.14 —Piueh diamster com
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(5) Pitch dismeter.—The pitch diameter shall
be equal to the minimum (basic) pitch diameter

of the internal thread with the tolerance (iable”

12.13 , col. 2 and 3) applied plus.

(¢) Minor diameter—The minor diameter shall _

clear s diameter less by 0.01 in. than the minimum
minor diameter of the internal thread.

(d) Length—The length of the ‘go’” thread
plug gage should approximate the 1 of
engagement (see footnote to table 12.14) bu
shall not exceed twice the nominal major diameter
unless specifically uested.

2. “Go” Turezap Prvae Gaam, CrnTRALIIING
Tareraps.—(s) Major diameler—The major di-
ameter of the “go” thread plug gage for centralis.
ing threads shall be the same as the minimum

pensalion for adijustsd
lengths of “go" ring goges for general purposs and central-
wnng
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msjor diameter of tho internal thread with a
lus telerance (class Z, footnote of table 12,13},
gol.h corners at the crest shall be chamfered
equally at an anglo of 45°, leaving a width of
fiat at crest of 0.28p, 40.00, —0.02p.
(b) Pilch diameter, minor diameler, and length.—

_Tha pitch diameter, minor dismeter, and length

of gage shall be the same as those given in 1(b),
1(c), and 1(d) above.

3. "Nor Go' Turzap Proa Gace ror Prrem
DiameTEr or ALL INTERNAL THREADS.—(a)
Major diameter—The major diameter of the

Hnat on?? thrand nlite snon aha o Ariem 1 ¢t tha
LUe 5\' PiLACDAR Pl“b 5 O DLAE O Wik A LD

maximum (basic) major diameter of the external
thread minus p/4, with the tolerance (table
12,13, col. 4) applicd minus.

(b) Pitch diameter.—The pitch diameter shall
be the same as the maximum pitch diemeter of
the internal thrend, with the tolerance (table
12.13, col. 2 and 3} applied minus.

{¢) Minor diameter.—Tle minor dismeter shall
clear a diameter less by 0.01 in. than the minimum
ininor diameter of the internal thread. The
clearance cut may hove 0.435p maximum width
between intersections with the fanks of the thread,

{(d) Length.—The length of the "'not go” thread
plug gago should approximate 3 pitches (see foot-
note to table 12,14). When a multiple thread is
involved, the "not go” thread plug gage shall be of
suchag:ngt.h as to provide ot least ) full turn of the
thread.

4. "Notr Go"” Tunean Prun Gane ror MaJor
D1aMETER 0¥ CENTRALIZING INTERNAL THREAD.—

+ The major diameter shall ba equal to the maximum

major diameter of the internal thread. The toler-

s mbm o mlame fanmtemnta Af 2okl 172 190)
BNCE 8iau U8 CiaSE L \OOLUNgWe OL vauld Lo, LJ}d,

applied minus. The included angle of the threa
shall be 29°. The pitch diameter shall be the
meximum pitch diameter of the class 4C central-
izing external thread (lor centralizing internal
threads, classes 2C, 3C, and 4C) or the maximum
pitch dismeter of the class 6C centralizing external
thread (for centralizing internal threads, classes 5C
pnd 6C), with 8 mious tolerance of twice that
given in table 12.13, column 3. The crest
corners shall be chamfered 45° equally to leave
s central crest flat not more than 0.24p wide.
The approximate depth of chamfer i8 8.07p. The
minor diameter shall clear 2 diameter less by 0.01
in. than the minimum minor dinmeter of the in-
terpal thread. The length should approximate
3p (see footnota to table 12.14). Wken =»
muItialee thread is involved, the “not go"
shall be of such length as to provide ot least 1‘&‘1‘1’
turn of thread.

5. “Go” Praiv PLua Gaar ror Minos Diau-
33!{ or I]N'rr:mlut. Tun;\:l.l—t-:h; diameter lc;(

e “go” plain o tho same as the
migi:gompmmg: Efgf.ﬁg_r of the internal thread.
The gage tolerance shall be cliass Z {footnota of
table 12.13), applied plus. The gage length ahall
be in accordance with the latest revision of
Commercial Standard ANSI B47.1, Gage Blanks.

18

8. “Nor Go" Praiy Prug ror Minor Diin-
£TER OF INTERNAL TRBEAD.—The diameter of
the “not go" plain plug gage shell be the same as
the mammum minor dismeter of the internal
thread. The o tolerance shall be class Z
(footnote of table12.13), applied minus. The
gage length shal] be in accordance with the latest
revision of ANSI B47.1.

(d) CONCEINTRICITY

Methods of  securing concentricity between
major and pitch diameters of external or internal
threads must be determined for each individual
application.

b
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