31 August

Superseding
NBS Handbook H28 ({1957)
Part 111, Section XII

AL STANDARD

S U ey Tars -i‘-

FEDE

SCREW-THREAD STANDARDS FOR FEDERAL SERVICES
SECTION 12
ACME THREADS

This standard was approved by the Commissioner Federal
Supply Service, General Services Administratian, for
‘the use of all Federal agencies.

U.S. COVERNMENT PRIMTING OFFICE : 1979 - 281.172/1225

Orders for this publication are to be placed with General
Services Administration, acting as an agent for the Super-
intendent of Documents. Single copfes of this standard are
available at the GSA Business Service Centers in Boston, New
York, Atlanta, Chicago, Kansas City, MO, Fort Worth, San
Francisco, Los Angeles, and Seattle, or from the General
Services Administration, Specifications and Consumer Infor-
mation Distribution Branch, Building 197, Washington Navy
Yard, Washington, DC 20407.

FSC THDS.



FED-STD-H28/12
31 August 1978
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1. GENERAL AND HISTORICAL

When formulnted prior to 1895, Acme thrends
were intended to replace square threads and a
variety of threads of other forms used chiefly for
the 1]lal.trpose of producing traversing motions on
machines, tools, etc. Acme threads are now
ext.ensive'y used for a variety of purposes. This
section provides for two general applientions of
Acme threads, namely, genernl purpese and
centralizing.? .

The threc classes of general purpose threads
have clearances on all diamcters for free movement
and may be used in assemblies with the internal
thread rigidly fixed and movement of the external
thread in a  direction perpendicular to its axis
limited by its bearing or bearings. The fve
closses of centralizing thireads have a limited
clearnnce at the major dinmeters of the external
and internal threads, 50 that n besring at the major
diameter maintains approximate alinement of the
thread axis and prevents wedging on the flanks
of the thread. For any comhination 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 e¢nd play i3 objectionable, some mechunical
means should be provided to climinate the con-
dition. The following practices have been
auccessfully used:

{a) The internally threaded member i3 split
sarallel with the axis and adjusted and lapped to
‘it the externally thrended member;

(3) the internolly threaded member is tapped
iirst and the externally threaded member is milled,
yround, or otherwise machined to fit the internally
threaded member;

{c) the internally threaded member is splic

perpendicular to the axis, and the two parts are

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

In any case, sufficient end play must be left to
provide a close running fit.

In addition to limits of size for the stnndard
series of diameters and pitches of Acme threads,
tables of pitch diameter tol:rances provide for
s wide choice of dismeters for o given standard
pitch, and by use of the formulas for diameter
and pitch increments shown in tablea 12,6, 12.7
and 12.8 , pp. 7, 8, and 9, the pitch diamelter tol-
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ances for special dinmeters and pitches con be de-
termined for each class. Formulas and data for
use with special threads are also provided in table
12.5, p. 6, for pitch diamcter allowances on
external threads, and in table 12.4, p. §, for
major and minor dismeter allowances and
tolernnees. :

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

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

2. SPECIFICATIONS FOR ACME
FORM OF THREAD

1. AxcLe of Tureap.—The angle between the
flanks of the thrend measured in an axial plane
shall be 28°. The line bisecting this 20° ungle
shall be perpendicular to the axis of the thread.

2. Prrcu or Tureap.—The pitch of o thread is
the distance, measured parallel to its axis, between
corresponding points on adjneent thresd forms.

3. Hricnt oF Trnean.—The basic height of the
thread shall be cquul to one-half of the piteh.

4. THickNess of Tuncap.—The basic thickness
of the thread at & diameter smaller by one-half
the pitch than the basic major dinmeter shall bhe
equal to one-half of the pitch.

5. ALLowaNce (MixiaumM CLEARANCE) AT
Masor aNp Mixor Diauerens.—{a) General
purpose threads—A minimum diametrical clear-
ance is provided ot the minor dinmeter of all
external threads by establishing the maximum
minor diameter 0.020 in. below the basic minor
diameter for 10 threads per inch (tpi) and coarser,
and 0.010 in. for finer pitches.

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

coarser, and 0.010 in. for fner pitches,

(8) Centralizing threads—~A minimum dia-

metrical clearance is provided ot the minor
dinmeter of all external l.ll:rends by establishing the
maximum minor diameter 0.020 in. below the basic
minor diameter for 10 1pi and conrser, and 0.010
in. for finer pitches. A minimum dismetrical
clearance for the fillet is provided at the minor
dismeter by establishing the minimum minor
dinmeter of the internal thread 0.1p greater than
the basic minor diameter.
A minimum diametrical clearance st the major
dismeter is obtained by establishing the minimum
major dismeter of the internal thread 0.001yD
asbove the basic major diameter,
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. 8. Caamrers AND FiLiere.—(a) General pur-
poss threads.—External 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 , 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
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table 12. 2 ; the basic thread form is symmetrical
and is llustrated in figure 12.2,
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FICURE 12.1 —General purpose Acme (Aread form.
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TABLE 12.2 —Basic dimenrions, contraliring Acma threads
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FIGURE 12.2 —Centroliring Acma thread form.
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() Special requirements (deviations from nomi-
nal diameur).—x';)plicat.ions requiring special ma-
chining prorcsses resulting in a basic diameter
other than the nominal diameters shown in table
12.3, columan !, 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 dismeters not
shown in table 12.3 or not divisible by Y, shall
show the actual basic major diameter in decimals
on drowings, specifications, and tools.

3. STANDARD ACME THREAD SERIES?

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

1 When Acme centralising thresds ars produced o single units or b very
small quantitles (and wmelp-ilf 1o sizes |arger than the rangs of commercial
taps and dir1) whers the manufscturing process employs cuiting tools (such
as iathe cutting), It may be aliy sa and therefore dealr.
able to havo the centralising oontrol of the mating threads located at the miner
diemetera,

Purticularly under the abovs-meationed type of manufscturing, the sd-
wvantages cited for minor dismeter centruilring control over centrulizing con-
trol st the ajor dismeters of the mating threads are:

(1} Greater ease and fuster checking of machilaed threesd dimensions. It
is ouch easler to measure the minor dismatar (root) of Lhe exterpal thresd and
the mating titnor diamater {crest or bore) of the Internal thresd than 11 s to
determins tha major dismetsr (foot) of the interal thresd and the msjor
dlameter (crest or Lurn) of the exteronl threed;

(2} better manufactitring control ¢f the machined sits due Lo Krester tese

checking.
{3) lowsr manufacturing costs.

of

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

4. CLASSIFICATION, TOLERANCES, AND
ALLOWANCES, ACME THREADS

threads for general purpose and five classes for
centralizing Acma threads, as follows:

Trpe of thresd Clam of thresd
Ganensl purpose. ..o oeeooooceeeeeeenoo...| 20| 30 | LLe 3 W
Contralleing. - eeeeeneooooooemseae - C{ C I «| sc| &

These classes, together with the accompanying
specifications, are for the purpose of assuring the
interchangeable manufacture of Acme threaded
parts. Each user is free 1o select the classes hest
adapted to his particular needs. It is suggested
that externai and internal threads of the same class
be used together for either general purpose or
centralizing assemblies. If less backlash or enl
play than provided by class 2 is desired, classes 3

and 4 ara nmvuvidad far hath panarnl nuemnass an |
Wi T ML AV VAUTU LU UULLL (UGG pul LS L

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

TABLE 12.3 —Acme thread reries, basic diameters and thread data
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. All classes of general purposs external and in-
ternal threads may be used interchan eabli. The
requirement for a centralizing fit is that the sum
of the m:i'i:r-diamat.er tolerance dplus the major-
diameter allowance on the internal thread, and the

| major-diameter tolerance on the external thread,

nh.uil equal or be Jess than the pitch-diametar allow-
ance on the external thread. A class 2C external
thread, which has a larger pitch diameter ailow-

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

' ’ . can be used interchangeably with classes 2C, 3C,
or 4C internal threads and fulfill this requirament.
Similarly, a class 3C external thread can be used
interchangeably. with classes 3C or 4C iaternal
threads, but only & class 4C internal thread can
be used with a 4C external thread. Classea
5C and 6C externsal and internsal threads can be
used interchangeably. The average backlash for
any cross combination will be between the values
for backlash when both members are class 5C and
when both members are class 8C.

1. Basic Dianerzna—The maximum masjor
diameter of the external thread is basic and is

FED-STD-H28/12
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the pominal mgvr diameter lor all classes except
classes 5C and 6C, The maximum major diameter
of sll class 5C and 6C external threads is the baaic
major diameter, B, established by subtracting
0.025yD from the nominal diameter, D. The
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 beasic minor diameter is equal to the basic
major diameter minus twice the basic thread
depth, p. The minimum mincr 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. Lencre oF LnoaceMeENT.—The tolerances
specified herein are spplicable to lengths of en-

agement not exceeding twice the nominal major

meter, ’

3. ToLerancEs.—(a) The tolerances specified
Tepresent the extreme variations allowad on the
product. They are such as to produce inter-
changesability and maintain a high grade of prod-
uct.

TABLE 12.4 -~Tolsronces and allowances (minimum clearances) for major and miner diamaters, Acma thraad series (max

major dinmeter of externsl thread D, basic, Pasio thread height, A=0.5 p.)
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o0 minor diametar of all ariercal threads 1s 18 X pitch-digmetar tobararos,
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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,

| '] -3 -] 0. 0oty & o013
[T [} . 00 . Qo0 .0y
[ SR [ N . O3y -0
El--.--‘-‘..- El 007 . 0042 .o
L - I .3 . 004? -0ux
] 1844] R ] .08 .08
' M4 . ooTs . 0038 . 0o3?
k 1He . 0080 . 008y . 0040
1M IHs Lo0m2 .0 . G043
1% 14 . 00N . 000y . 0048
la 1He - 0004 . 007G oMY
1 1.0 - (s o7y - 0048
14 14 0108 - 0OT% . oAy
1. 1Y 03 . LY . oa?
bie ] .nn - QR0 0080
" 3% L01m . 0008 . ol
-~ o -GS « U 0085
.. » .0 - 0108 - GOTR
M., M .01% 0113 0078
M. L1 .01 01 . om0
.. 4 .01 017 008
[ T ss 01 018 0001

& AD lnoreese of 10 pereent In the allowancs b recom-pended for each Lnch,
ar fraction theroaf, that the kength of engagetoeml eroowds Lwo dishatrn,

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

(¢) 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 diameter 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, general purposs and centrulizing, are giver
in table 12.4. These ?itch diameter allowances
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 increased proportionately.

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 an amount sufficient to compensate for the
measured deviationa.

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

5. FouMmuLas ror DisMETEws.—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

@




6. THREAD DESIGNATIONS

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

ACME = Acme threads,

- G=pgeneral purpose,
C=cent.rnli:ing, ’
LH=left-hand.

Examples of dmigm;tions:
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 .4p——0.8L—-ACMEI—3G=General pur-
pose class 3G Acme threads; major diam-
eter 2 in., pitch 0.4 in., lead 0.8 in., doubls,
right-hand.

FED-STD-H28/12
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1%—8 ACME—4C=Centralizing claes 4C Ac-
me threads; major diameter 1¥% in., pitch
0.1667 in., singie, right-band. )

2%—0.4p—0.8L—ACME—3C=Centrualizing
class 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 2.4605 in.}, pitch 0.3333 in., lead 0.6667
in., double, right-hand.

Left-hand Acme threads:
1%—4 ACME—2G—LH
2%4—0.4p—0.8L—ACME—3G—LH
1%—6 ACME—4C—LH
2%—0.4p—0.8L—ACME—3C—LH

2%—0.3333p—0.6667L— ACME—5C—LH

TABLE 12.6 —Pilch diameler lolzrances for Acme serew threads, classea £G and £C

Pitch dismetar tolerances for nominal diamsters of: &
b Y it 1. e 1% o
. kL] num FE Ry El yy s, M L.
in. in. =, in, i is. ia.
a o7 aqn oy anss
.01 Q1A .oIn 0.0l [ N1 ] .
.01 .Q 0 .0 0167 0. 0L a0l
it L0143 0147 .01 . 0183 . 0102
0la .01 .01 012 .ome 41 .0l
. -0T4 oun . .0ls .0190
........... . 0180 Rl ol N1
.......... [ . -1} anz
0 00k Q 00aT4 0 am o Coas1 LY ] [.X.. .- 0. 00871
:rl;:r-u h:'il.dl Plich dlameter toirrances for nominal dismetery of: *
neh,
e [0Vl i | e, | i | g | e |

2% In. Ala, N iip, Hin, &in,

ment, 0008 y D[  0.00704 0.00733 (-8 Qom0 & Jos0

0 000es 0 01 aonzn 0.0120 a0 001343

*quiTalent tolerancs on Lhresd (hickness fs 0,258 times the pitch dismeter tolerance.  For an intermediats sominal diameter, opply We pitch digmalar

iolerance iof i nari iarger nominal diameter given in this table,
Norx —The pdich dismeter toleranoes ahown equal the sum® of Lhe pilch ingwuncnt aod the dismeter iIngrement,
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TABLE 12,7 —Pitch diameter lolerances for Acme screw threads, classes 3G, SC, and 5C

Pitch Fitch diameter tolerances for nominsd diametzr cf s
235, [t ' -
e [0V L | st um | tem Win, “in Hin, bhin 1 Mia, | M
n, n, ", n "I, in. in, in, ta, in. . i,
... 0.0N0 | Q00 o.0081 0.0083 0005 0.0033 o 0987 00080
o O T .08 . 00ss .00 . 00a7 ) . a3 0 00 (X7 T S O
S - 005 .. 00% -0083 . oos? . o058 00072
~oowa {127 Lo s . 008 om0 .03 L0074 .08
3 I IR (VU .00 | .oom .qoms Ty . sl
o [oo A . 0081 0083 . om3 - o087 .03
.00a08 |... oY . ooeL . a3 - 0004
00700 |... . 0100 ol
OO |, ==
00883 |... mmmanAm—— —— .-
I~~~ A I R,
o[, .
samalllllTo
7Y
Dismetsr Incre- )
met, 00BYD.] coew| owter] aon aools | oconm oz 000 00022 | 0.0mm0 o on? o om1
‘!'L-_A-J Pleeh Pitch diameter tolerancos fot Dominal dlamaters of: «
Lo Bl oy
e |OOUYURL e | wm | k| 1 | M, | e | s | sm |l | e | s | s
in a i=. - . in. in, . . in, in. i n,
“Caor | e R
.o . 0084
- g .ol
s Lo
o - 0104
R JG1L .01s 0 0o [ )L ) N1k i1y 11k s ] Rk 0014 00140
......... e rmmmann .. ne o an 0L an 914} 0143 L0143 018
. N nx "4 0 T a7 0181 L0138 .oL olm
) Fre— [T ——— 4114 ] oiey o010 L0174 a7y
SRS R SRR S ‘o JQ11a aun L18L oL
PRSI A M. AU Fy I S 0193 (1] 0m
comxs| oooms| oomm| aoose| aoowo| oo | coowsd| acooss]| ooosm| ocooces| noosd| amem

» The equivalnt tolerance on thread thickness is 0.2 Umos Lhe pitch diamster tolerancs.  Far an Inlarmediats bominal dlametsr, apply the pitch diamatar
tolerancs for Lbe Dextl larper Dexninel distetar given 1o this table.

Nors.~Ths pitch dismeter tolerances shown equal the sud of the pllch incremenl apd the dlametar crsment.
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TABLE 12.8 ~Pitch diameter tolerances for Acma screw threads, classes 4G, 4C, and 8C

Th-da:h_?m Piich diarmgter toleranoes for nominal dismeters of: &
py g, -
toh, T
rall Ll 0] INTYSR e Hin Mam | i “in, % in. Ihin, 1m M | M
-, in, ., n, in. -
| | I— o o o o7 uom a0 |..
...l . asy R ] 0D [ N.. T}
1. ... . . . OodL m‘! ] . 4B Q05 0 008! - -
w. ... K- -3} . 00ed .(I)Il . OOg . 0o . ons3 0034
. 00354 memmmnea arevesia s . 0054 .0asy . 00se
. o0l LI« < . Q0D 2] . 0082 . 008
N 1 B Rl T T T T T YV RYRETR RUN e PO N .~ . oG G567
. (0800 - ST .oor3
00877 |ima- - .
L006R |.... es ..
...... 2 J— O
-t P SO JRN PR, SR, . . .
- 01000 i —
Dinmter ere-
-:.n.mJB.. 0 00100 ooy ooy o [-§. 1) 4 00t 0.00173 a ooy 0. 00 6 oama 0. 00X
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par | crwpamt,
- L L T e [ mw ) e | an | ue | oim | iwm | sm
- . m [ n, n, n . o, s % . a
M.....] aoxe . - R
Mo omer L T
W omm e PPN IR M, -
1077 Jome N
N 1 —ee paascar
N . - N -] 4 oS3 0 0083 0. oogT
.008T? . 00N - oomL . ooy . 00b
N . O0R3 N « Ol .01 . QLon
K. o0 .am o10e . 0108 o1 an L0118 Ol
.oy L0118 o o133 .01 L.
- Qomes -onh (2] .mer o198 T
. 01000 -0 0100 .ag 0w
Driamatar inare.
oatu0tyD..{ comm!| comu! acms| sowd} coowo)| acome| comyr| oo cowns! e docex| o oour

s The toleraies m-aum-hmun-m Leh dinmetar ,
-k m on fL20p tliree 12 pl toleranen.  Far an (nbarmedists deminel dismetar, apply the piteh dameter

Nora —Ts pltch diarmeter Laleraoes sbown squal the s of Lbe pitch incramant and the diameter torement.
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TABLE 12.9 —Formulas for dianieters, Acme thread clavzes

Classes 19, 303, 4O Clasass 5C, 8C
Clasma 3C, 30, 4C
] H 3
EXTERNAL THREADS
Mujar dia:
Basle (mas)= | B Bi=D—o.028 D)
Min = | D=tolirom cssis 134, cols| G—tal from tebls L2.4 , cols
& 10,11, 0r 12 Norll
Pitch dia;
Mazx = | Iot min pDitch dis—ailow | It min pitch dia=allow
?ﬂi‘ubh 12.3 , tols 3, :rmnilo 123 ,colador
, o
Mio = | Ext may pitch dis—tol from | Esxt maz piich dis—te] from
:.;a:- .8, 117, er oF tablas 11,7 wr 11,8
Mipor dia:
Max = | D—p—allow fom tadls | B—p—sllow fram table
1.4 ,cald 11,6 col ¥
Min = | Exi s mioor dia—1.3% | Ext mex minor dia—1L3x
plteh dis ol (rom table piteh dla tol from tables
11.4, 13.7, er 11,0, 13.7 or 12.0.
. INTERNAL THREADS
Hﬂudh:
in = | D¥allow from cevle 13,4, | S4allow from sesla 12,4,
cols dor b cal 3
Maz = | Int mip oajor die-htol trom | ot min mejor disd-tol from
table 12.4 ,cols®, 10, 12, wable 12.4 ,Risl2or 14
ar iy
Pitch dia:
Basle {min)~ | D=0.0p 8-0.8p
Max = | Int min piteh disd-tol from | 1ot min piteh dis-+tol from
teblen I2.8, 127, ur cable 12.7 or 12.8
12.0
Minar dia:
Dasie - ! D=p B-p
Min - D‘-J, (for clewes 20, 3G, | B—p0.1p
- | D~ L1p {for claases IC,
4
Mo = | Int mia minar dis-+-tol from | 1ot wio mioor dis4-tal from
abla L4, cel 7 tablis 12,4, cal }
DeNoginal size or dlanster,
Bw= Basl: dismeter (fof clases 3C aod oC)
o= Piteh

7. GAGES FOR ACME THREADS

Gages representing both product limits, or

adequate gagin

instruments for thread elements,

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 ‘‘go” gage
should check simultaneously as many elements as
possible, and that a minimum-metal limit or “not

go" thread
element; an

limita.

ely check but one

ge can effectiv
gafb) that permissible variations in
the gages be kept within the extreme product

{s) QAGE TOLERANCES

Tolerances for the thread elements of “‘go’* and

“not

specified below.
1. ToLerances oN Pirci Dramerer—The
pitch diameter tolerances for
and 2C external and intern
in table 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.

go' thread gages for Acme threads are as

es for classes 2G
Elﬁlrends are given

2. ToverancEs oN Major anp Minor Diau-
ETERS,—Tlie mejor and minor diameter tolerances
for Acme thread gages are given in table 12.13,
columnn 4,

3. ToLeraNceEs oN Leap.—The variation in
lead of all Acme thread goges 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 a length over 5 to 10 in., incl'siva.

or gages for class 2 product, 0.0001 in. shull be

added to the above values, For multiple thréads

the cumulative tolernnce for pitch’ and lead shail
be multiplied by 1.5.

4. ToLeEnaNcEs oN AnorLE oF Tureap.—The
tolerances on angle of thread, as specified in table
12.13, column §, for the various pitches are
tolerances on one-half 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 permitied on angle of tl read.

(b) GAOQES FOR EXTERNAL THREADS

1. “Go” Trreap Ring or Tureap Snap
Gaae.—(a) Major diameter.—~The major diameter
of the ““go"” thread ring or thread snap gage shall
clesr a diameter greater by .01 in. than the maxi-
mum major diameter of the external thread.

(5) Pitch diam: --—The pitch diameter shall
fit the maximum-u:etal limit thread setting plug

o,

¢) Minor dismeter.—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 thread plus 0.005
in. for pitches finer than 10 tpi, and plus 0.010 in.
for 10 tpi and coarser, to sllow for ible devi-
ations in concentricity of the pitch and minor
diameters of the product. The tolerance sball bo
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 sllowsnce
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 thread snap gage should spproximate 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 Limir TerReas SerTiNg
PLuc por “Go" Tureap Ring or Snar Gages.—
(¢) Major diameter.—The major diameter of the

basic-crest maximum-metal limit thread setting
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INTERNAL THREAD (NUT)

%
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PO (adkif TER OF EXTERMAL THREAD

EXTERNAL THREAD (SCREW)

<3 ~[Uusiration of allowances, tolera , and crest clen s
FIGURE 1? ogurd p!wpml:':icwfu Wnd:.‘:hsul ﬁ?;ﬂ,uand 0. ronces

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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MAJOR DIAMETIN OF EXVTERNAL THREAD

WAJOR DIAMETEN OF INTERNAL THREAD
NOMINAL (BASIC) MAJOR DIAMETER (D)

PiTcH DIANETCR OF CxTnwaL Tmagag Y20 =

)
7

/—O.lp MAX RADIUS

N~
gera or

grYiONAL PiLLET

EXTERNAL THREAD (SCREW)

FIGURE 12.4 —illustration of allmcances, tolerances, and crest clearances, centralizing
Aeme threada, rlasses 2C, 3C, and 4C.

T e 2 v
snirn AT

SRS ttrend hegre
Huavy Lines show basie stan

Swar Gaogn—(a) Major diameter —The major
diameter of the “not go'' thread ring or thread
snop gage shall clear o dinmeter greater by 0.01
in. than the maximum major diameter of tha
external thread. The clearance cut may have
0.435p maximum width betwean interscctions
with the fanks of the thread.

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

gage-

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

15

12.13,col. 4) applicd plus. If tha value for mini-
mum gage minor diameter thus determined is
greater than the minimum pitch diameter of the
external thread, the minimum micor diameter of
tho gage shall be taken as equal to the minimum
pitcE iameter of the extemal thread, .
(d) Length.—The lengih of the “not go'"
thread ring or thread snap gage should approxi-
mate 3 pitchcs (ses footnote to table 12,14),
Whesi a nultiple thread is involved, the “'not go'
thread ring or suap gage shall be of such length
as 1o provide at least 1 {ull varn of thread.

5. Tnreap Serrine Puue ror “Nor Go”
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INTERNAL THREAD (NUT)
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WAJOR DIAMETCR OF INTERMAL TMRLAD
NOMINAL MAJOR DIAMETER (O)--———
RASIC MAJOR DIAMETER (B)
WAJOR DIAMETER OF EXTERNAL THREAD
MAX-
MIN

PiFCH DIAMETER OF EXTEANAL THRIAD

0.3707P e s

FLLET mADIUS
0.:0p MAX
aorp wix

EXTERNAL ‘THREAD (SCREW)
tolerances, and cresd clearances, caniralinng Acme

; — [lustrati allowa
FIGURE 12.5 ion of Yy

Taazap Riva orn Trrrap Svar Gane—(a)
Major diameter —The major diameter of the basic-
crest minimum-metal limit thread setting plug
age shall be the same ss the maximuin major
ster of the axternai thread. The gage toler-
ance (table 12.13, col. 4) shall be applied plus.
The major diameter of the truncated minimum-
metal limit thread setting plug pgage shall be
truncated one-third basic thread depth (=p/6)
sinsller than the maximum mejor dianicter of tho

16

&8C and 8C.

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

(b) Piteh diasmeter—~The pitch dismeter shall
be the same as the minimum pitch dismester of
ui.e axternal thread, with the tolerance applied

us.

(¢) Minor diameter—The minor diameter ahail
be cleared below the minimum minor dismeter
of the “not go’ thread ring e.

(d) Length—The length shﬁe at lesst equal




to the length of the “not go” thread ring or thread

snap

6. "Nor Go' Prain Swar Gace ror Maion
Diamxrza.—The ing dimepnsion of the “not
go"_plain snap all be the same as the -

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 INTRRNAL THREADS
1. “Go” TrreAap PrLuo Gaar, Gengral Pun-
rost TEREADS.—(a) Major diameter.—The major
¢ diameter of the “‘2o” thread plug gage for general
. purpose threads shall be equal to the minimum
msajor 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* and "ot go' (hread
and plain gages, Acme threads
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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

TABLE 12,14 —Pitzh diamster compensation for adjusisd

lengtha of *go™* ring goges for general purposs and cenirol-
tnng
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major diameter of tho internal thread with a
lus tolerance (class Z, footnote of table 12,13),
goth corners at the crest shall be chamfered
equally at an angle of 45°, leaving a width of
flat at crest of 0.28p, 40.00, —0.02p.
(4} Pilch diameter, minor diameler, and length.—
_'The pitch diamecter, minor diameter, and length
of gage shall be the same as those given in 1(b),
1(c), and 1(d) above.
3. "Nor Go"” Tuneap PLoa Gace ror Prrem
Diauztern or ALL INTERNAL THrEADS.~—{g)
Major diameter.—The major diameter of the

lenat o theand nlive snoa sha o noiem 1 ¢ tha
e 5\' Wiik CDAS Plua 5 Y DLAEAE Arw c\lw WMy WD

maximum {(basic}) major diameter of the external
thread minus p/4, with the tolerance (table
12.13, col. 4) epplied minus.

(&) Pitch diameter.—The pitch diameter shall
be the same as the maximum pitch diameter of
the internal thread, with the tolerance (table
12.13, col. 2 and 3) applicd minus.

{¢) Minor diameter.—The minor diameter 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 finnks 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
suchnl;ngth as to provide at least 1 full turn of the
thread.

4. "Not Go” Tuueap Puva Gane ror MaJsor
DiamsTER 0F CENTRALIZING INTERNAL THREAD. —

- The major diameter shall be equal to the maximum
major diameter of the internal thread. The toler-

s mha PR, [ famtmnta Af 2okl 172 19N
BIICE Aol U8 CiaSE 4 JOOWOWe U1 wauid 14,135

applicd minus. The included angle of the thresd
shall be 29°. The pitch diameter shall be the
maximum pitch diameter of the class 4C central-
izing external thread (for centralizing internal
threads, classes 2C, 3C, and 4C) or the maximum
pitch diameter of the class 6C centralizing external
thread (for centralizing internal threads, classes 5C
snd 6C), with 8 minus tolerance of twice that
given in twable 12,13, column 3. The crest
corners shall be chamfered 45° equally to leave
8 central crest flat not more than 0.24p wide.
The spproximsate depth of chamfer ia 0.07p. The
minor diameter shall clear a diameter less by 0.01
in. than the minimum minor diameter of the in-
ternal thread. The -len&th should approximate
3p (see footnota to table 12.154), When a
multiple thread is involved, the ‘not go®
shall be of such jength as to provide ot least f?f']i
turn of thread.

5. "Go” Prain Prua Gaae ror MiNoa Dian-
EER or Ilm'zmimr. Tun;::ﬁ—g;l‘h; diameter g(

e '‘go” plain the same as the
migi!gompmiﬁngg :l,llsgﬂftgr of the internal thread.
The gage tolerance shall ba class Z {lootnota 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

6. “Nor Go" PLaiy Prug ror MiNnor Dian-
ETER OF INTERNAL TRBEEAD.—The diameter of
the “not go” plain plug gage shell be the same as
the maxmmum minor dismeter of the internal
thread. The e tolerance shall be class Z
{footnote of table 12.13), applied minus. The
goge leogth shall bo in accordance with the latest
revision of ANSI B47.1.

{d) CONCENTRICITY

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

s
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