
1 INTRODUCTION

1.1 Scope

This Arnerican National Standard covers dimen-
sions and gaging of pipe threads for general purpose
applications.

1.2 Thread Decignations

1.2.1 The types of pipe threads included in this
Standard are designated by specifying in sequence
the nominal pipe siz-e,l number of threads per inch
and the thread series symbol as follows:

. 3/8 - 18 NPT
I /8 - 27 NPSC
I/2 - I4 NPTR
l/8 - 27 NPSM
r/8 - 27 NPSL
I -  l l .5  NPSH

For left hand threads add LH to the designation,
otherwise right hand threads wil l be understood. For
example:

3 / 8 - 1 8 N P T - L H

1.2.2 Each of these letters in the symbols has a

definite significance as follows:

N = National (American) Standard
P = Pipe
T = Taper
C = Coupling
S = Straight
M = Mechanical
L = l.ocknut
H = Hose Coupling
R = Railing Fittings

lWhere it is necessary to use decimat notation for the size

degignalion (as when inserting such in a computer or elec.

tronic acclunting machine) the decimal equivalent of nom-

inal pipe size may be substiluted for fractional pipe sizes
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1.2.3 Cotted or Plotcd Thrcadr. The threaded
product specifications covered in this Standard do

not include an allowance for coatings oi plating.

1.3 Saaling

1.3.1 Where pressure-tight joints are required, it is

intended that taper pipe threads conforming to this
Standard be made up wrench-tight with a sealant.
To prevent galling on certain piping materials such as

stainless steels, the sealant usually contains a lubricant.

1.3.2 Pipe threads designed for pressure'tight
joints that may be used without sealing compounds
(Dryseal Threads) are covered in ANSI 81.20.3 (lnch)

and ANSI B1.20.4 (Metric Translation).

1-4 Inrpection

A gaging method and tolerances are prescribed in

this Slandard to effect a functional inpectionof thc

handtight tr 1 ensalement threads. However, con'

formance to this Standard requires that all basic

design dimensions be met (within applicable toler'

ances) including extension of the thread elements to

provide for wrench-tight makeup- Therefore, addi'

tional methods of gaging may be employed to

evaluate conformance to the basic design dimenrions.

When additional pethods of Fging are employed'

they shall be agreed upon by the supplier and the

purchaser.

1.5 Appendix

Useful and supplementary information which is

not a part of this Standard is presented in the Appen'

dix. Specifically, the Appendix gives Suggested Twist

Drill Diameters for Drilled Hole Sizes for Pipe

Threads.

1.6 Related Standard

Definitions of terms and symbols for thread di'

mensions are given in ANSI 81.7, Nomenclsture,

Definitions and Letter Symbols for Screw Threads.

I
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larger end of the pipe thread. See Table 5. The di-
mensions of these external and internal threads are
shown in Table 5. A rcccss in the fitting provides a
covering for the last scratch or sharp edges of in-
completc threads on the p ipe.

5.1.1 Thread Designation. Amcrican National
Standard Rail ing Joint Taper Pipe Threads are desig-
nated in  accordance wi th l .? .1 as fo l lows:

l /2  -  r4 NPTR

5.1.2 Form of Thread. The form of the thread is
the same as the fornl of the Arnerican National
Standard Taper Pipe Thread slrown in Fig. l.

5.1.3 Tolerances on Thread Elementr. The gaging
of these threads is specified in Table 5. The maxinrunr
allowable devialion in the external thread is no turns
large and one turn srnall. The maximum allowable
deviation in tlrc internal t ltrcad is onc turn largr:, no
turns snrall.

6  SPECIFICATIONS FOR STRAIGHT PIPE
THBEADS FOR MECHANICAL JOINTS;
NPSM, N}SL, NPSH

6.1 Straight Pipe Threads

In addition to pressure-tight pipe.;ornts, for which
laper external threads and either taper or straight
internal threads are used. there are rnechanical joints

where straight pipe threads are uscd to advantage on
both external and internal threads. Three of these
straight pipe thread joints are covered by this Stan-
dard, all of which are based on the pitch diametcr of
the Anrerican National Standard Taper Pipe Thread

at the gaging notch (dinrension It of Table 2) but
have various truncatiotls at crcst and root as described
below. These three types of joints are as follo\rys:

(a) free-fitting mechanical joints for fixtures,
Table 6, both external and internal, NPSM"

(b) loose-fitting mechanical joints with lock'
nuts, Table 7, both external and internal, NPSL.

(c) loose-fitting mechanical joints for hose coupl-
ings (ANSI 82.4), NPSH.

6.1.1 Thrqad Derignations. The above types of

straight pipe threads for mechanical joints are desig'
nated in accordance with 1.2.1 as follows:

ANSUASME 8r.20.1-r9&i

I /8 - 27 NPSM
r /8 - 27 NPSL

r - i l .5 NPSH

6.1.2 Pitch and Flank Angle. The pitch and flank
angle are the same as the corrcqponding dinrensions of
the taper pipc thread described in Section 3.

6.1.3 Diameter of Thread. The basic pitch diame-
ter for both the external and internal straight pipe
threads is equal to the pitch diameter of the Ameri-
can National Standard Taper Pipe Thread at the
gaging notch (dinrcnsion t't of Table 2), which is the
same as at the large end of the interhal taper pipe

t l r read.

6.2 Free-Fining Mechanical Joints for
Fixtures. NPSM

Pipe is often used for special applications where
there are no internal pressures. Wherc straight thread
joints arc rerluircd ior nrcchanical assernblies. straight
pipe threads are often found more suitcd or con'
vcrr ient .

The dimensions of these threads, as given in Table
6, are for pipe thread connections where reasonably
close fit of the mating pans is desired.

6.3 Loo*-Fitting Medranical Joints
With Locknuts. NPSL

The American National Standard External Lock-

nut thread is designed to produce a pipe thread

having the largest diameter that it is possible to cut
on standard pipe. Ordinarily Straight lnternal Threads
are used with these Straight External Threads, provid'

ing a loose fil. The dimensions of these threads are

given in Table 7. lt will be noted that the maxirnum

maior diameter of the external thread is slightly
grr.t., than the ?ominal outside diameter of the

pipe. The normal manufacturer's variation in pipe

diarneter provides for this increase.
One application of a taper pipe thread in com-

bination with a locknut thrcad which has been in use

for some time is that shown in Table 7' It consists of

the nipple threaded joint used to connect standpipes
with the floor or wall of a water supply tank.

Gaging information for these threads is given in

Section 7.

r j . ' , v r i  , , d - ' : i  !  i
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whether or nol such truncations are within the l irnits
specified, or particularly to see that maximum trunca-
tion is not exceeded, it is necessary to make furlher
inspection. For this inspection, optics or optical
projection is suggested.

7.3 Gegc Tolcnnccr

In lhe manufacture of gages. variations from basic
dimensions are unavoidable. Furthermore, gages will
wear in use. In order to fix the maximum allowable
variations of gages, tolerances have been established.
See Table 9 and 7.3.2.

7.3.1 ilarlcr Gagp Tolaances. Thc sct ol'rnaslcr
gages should be madc to thc basic dimensions as
accutately as possible, but in no case shall the cum-
ulative deviation exceed one-half of the total cum-
ulative tolerance specified in cols. | 3 and l4 of Table
9. Each master gage should be accompanied by a
record of the measurements of all elements of the
thread and the standoff of master plug to master
ring (large end of ring gage to basic notch of plug

8N8e)-

7.3.2 Working Gase Tolerancar. All gages applied
to' the product thread, whether in nranufacture or
inqpection, are designated as working gages. All work-
ing gages should be made to the basic dimensions
specified in Table 8 and within tolerances specihed
in Table 9. The maximum wcar on a working gagc
shall not be more than the cquivalcnt of onc-quarter
turn from its original dimensions.

7.4 Relation of Lead and Angle Deuiation3 to Pitch
Diameter Tolerances of Gager

When it is necessary tti cornpute fronr measure-
ments the decimal part of a turn that a gag,e varies
from the basic dimensions, Tables l0 and | | should
be used. Table l0 gives the correction in diameter for
angle deviations and Table I I gives thc corrcction in
diameter for lead deviations. These corrections are
always added to the pitch diamcter in thc case of
external threads and subtracted in the case ofinternal
threads regardless of whcther thc lcad or anglc devia-
tions are either plus or minus.

The diameter equivalent for lcad and :rngle devia-
tions plus the pitch diameter deviation rnultiplicd by
l6 gives the longitudinal dcviation frorn basic at the
gaging n<ltch. This longitudinal deviation dividcd by
the pitch equals the decinral part of a turn that thc
gage varies fiom basic at thc gaging notch.

ANS|/ASME 81.20.1-1gfx l

8 GAGTNG OF TAPER PIPE THREADS

8.1 Gaging External Taper Threads

In gaging extcrnal taper lhreads, thc I r ring gage,
Fig. 6. is screwed handtight on the pipe or cxternal
thread. The thread is within the permissible tolerance
when the gaging face of the working ring gage is not
ntorc lhan one turn. largc rlr snrall, froru being flush
with the end of the thread, as indicated in Fig. 6.

8.2 Gaging Intcrnd Taper Threadr

In gaging internal taper threads. the /,, plug gage,
Fig. 4, is screwed handtight into the fitt ing or coup-
ling. The thread is within the permissible tolerance
when the gaging notch of the working plug gage is
not more than I turn, large or small, from being flush
with the end o[ thc thread, as indicated in Fig. 7.

8.3 Gaging Practice

8.3.1 Precautions- ln gaging pipe thrcads it is
common practice to tap or rap thc part to assure
proper ssatin8 of the gage in or on thc product thread.
However, it is first necessary lo clean both the gage
and thc product threads so that thcy are l iee ofchips,
burrs, abrasivcs, or othcr forcign materials.

8.3.2 Supplemental Gaging. Gaging of both in-
ternal and extcrnal threads by use ol'the /,1 plug and
ring gages. illustrated by F'igs. 6 and 7, serves to
assure conformance to the /, 1 elements of thc design
dimensions. However. conformance to this Standard
requires that all basic design dinrensions be met
within applicable tolerances including extension of
thc thrcad clcnrents to pr<lvidc lor wrcnch'tight make-
up. Therefore, in controll ing manufacturing practices
or as olherwise rcquired, additional methods of
mcasuring or gaging, may bc cmployed to supplcment
t r gagini

8.4 Gaging Chamfered, Countersunk, or
Recerred Threads

The reference point for gaging internal product
thrcads depends upon the chamfer diameter. When
the internd chaml'er diameter excecds thc major
diameter of the internal thread, the reference point is
thc last thrcad scratch on thc chaml-cr conc. See
Fig 88, Othcrwise, whcn the internal chamfer
diameter does not exceed the major diameter of the
internal thread, the riferenct pornt is the end of the

t 8
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fitting. An allowance must be made for the deptlt ol

counlerbore on counterbored fittings-
The reference point for gaging or measuring the

tength of external product threads is the cnd of the

pipe-

8.4.1 Turnr-Eng.gcment Mc6od of Gaging. The

turns-engagement method of gaging taper thrcads

with plug and ring pipe thread gages' detcrmines that

an adequate number of threads is available at hand ,

engagement. thus avoiding posible complications

resulting from gage chamfer and product chatnfcr'

See Tabfe 2, col.7, for the basic number o[ lurns in

the ubsencc ol' charnl'ers (e.g-' 4.32 lurtts l 'or 27 tpi) '

the applicablc lolerancc bcing plus or tninus ()nc turn

(or l inrits 3.32 to 5.32 turns tor 27 tpi).

ANsl/AsME 81.20.1 -1 9a3

Thc planc ol thc gaging notch on (hc Anterican

Nationai StanrJard Tapcr Pipc Thread plug gagc shel l

come f lush wirh thc cnd of lhe American National

Standard Coupling Straight hpc Thread (NPSC)

(Table 4) or flush with thc last thrcarJ scratch ttn the

charnl 'cr cone i l  chamfcrcd with an inlcrnal cham-

fer r. l ianretcr in cxccss of lhc rna.1<tr dianlctcr of thc

in te rna l  lh rc rd  (sce  F ig .  8B) .  A  to lc rancc  o l 'onc  and

onc-half turns lurgc or snral l  to gagc shul l  bc ul l t lwed'

CAL|T|ON: When using ir  tapcrcd thrcad plug gagc'

nonun i lb rmi ty  o l 'gagc  wcar  i s  !  par l i cu la r  p rob lcm;

thcrel irrc. tapor plug gitgcs r iscd t irr  this appl icatton

shoult l  be chcckcd by t l i rcct lncastlrclucrl l  ol ' t l rrcad

l irrnr :rnd sizc in addit iort to clrccking agairtst a tnas-

t  c r .

9.2 Gage Dimensions

T l rc  s t  ru ighr  CO l r r t l  l l l  p lug  gagcs  ar td  t l rc  s l ra igh t

CO lnd LO ring g,agcs usctl  l i rr  clrcckirrg t t tcclurt ical

joint r lrrcatls. Tublcs (r und ?. shul l  hc tt tadc (o thc

p i rc l r . l i l r r l c rc r  l i rn i ts  spcc i l ' i cd  in  t l t c  p ro t l t rc t  tab lcs

in uc.r.rr. larrcc wir lr  sl l r ldard pract icc l i rr  straight

t l t rca t l  g ' , rgcs  as  o t r t l i r rc t l  i r r  ANSI  l ) l ' 2 '  Grg 'cs : rnd

Grging for Url i l ' icd Scrcw Tltrcads'

i l r c  n t in i r r ru l t t  n ta . io r  d ian tc tc r  o l  t l r c  ( iO t l r read

p lug  gugc  sha l l  bc  c t l t t l l  l o  t l r c  tu in i t t t t r r l t  p i teh  t l t l t tne '

tc r  o l '  l l r c  in tc r t t l l  t l t r c ld  p l t t s  i l l t  l l t l x t t ln l  c r l r ta l  l r r

0 .7511 (0 . ( r4 ( )519/ r ) .  Thc  n t l x iu tu t r r  t t ta jo r  t l i r t r r t c le r

o l '  thc  l - l l  t l r rcad  p lug  g lgc  shu l l  hc  c t lua l  lo  thc

r t tax i l r tun t  F i tch  d ia t l le lc r  o l ' l l t c  in tc r t ra l  th rc l rd  p lus

an atttount ct lual to 0.50t| (0'4-l i0 I  '12) '

Tltc maxitnunt t tr inor t i ianrctcr t l l '  thc CO l l l rcad

ring gagc shal l  bc c(lual lo lhc rt t i txi t t tutrr pitch diarnc'

t"r",r f  i t ,a cxlcrrtul thrcad rrr inus an arnoutl t  ct;ual to

0 .501{  (0 .43301J2) .  T l rc  tn in in tu r t t  ru inor  d i i l r r l c te r

o l ' thc  LO t l r rcad  r ing  g lgc  sha l l  be  cquu l  to  l l r c  rn in i '

n rum p i tc i  < l i ln tc tc r  o l '  t l t c  cx tc rna l  th rcad t l t inus  an

unoun l  equa l  lo  0 .251 |  (0 '2 I  65062) '

Scc ANSI Bl.2 for lurthcr detai ls and tolc]ances

for thcsc sttaiShl thrcad gagcs'

9 GAGING OF STRAIGHT PIP€ THREADS

9.'l Types of Gages

Cag,cs to propcr ly  eonl r t t l  l l tc  product ion o l  thcsc

stra ight  thrcads s l rould bc e i ther  s t r : r ight  CO lnd l l l

( lrrternal) and GO :rnd LO (Extcrnal) g,agcs or thc

regular American National Standard Tapcr PiP"

Thrcad gag,cs as in(l icrtcd bclow'

9.1.1 Use of Straight and Taper Gages' Straight

GO lnd I|ULO girges slroulrt be used lirr all typcs of

thrcatlctl joints whcre both the cxtcrn'l l  lnd i l l tcrnal

thrcarls are strnight. Tapcr plug gagcs should hc usctl

for thc intcrnal threads of all typcs ol' mccltanical

jo ints  whcrc the extcrnal  t l r rcud is  tapcrcd and lhc

internal thrcad is straight. Taper plug gagcs uscd hrr

this prrrposc shoultl bc chcckcd pcriodically by

direcl tneusurcrncnl '

9.1.2 Gaging Prersure-tight Joints' T:rpcr thrcad

gagcs shall bc uscd to gagc strright intcrnal pipc

ihrcarts forming prrt ol ' pressurelight joints wherc

the exlcrn:l l thrcad is taPcred.

22

c r i i - i , - , a t  i { , ' : a t , l ) 1 .  I  i :
l i )  i { i j r )r : i ,a)taia alr : l t .  a: : i l : } . i ' i rQ l ' I l ' l  i i$fs i ! rk ' l ; t ; r1111i i ; i { l r i l


