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FOREWORD 

(This Foreword is not  part of American National Standard, Pipe Threads, General 
Purpose (Inch) ANSIIASME 81.20.1-2983.) 

In  1973 American National Standards Committee B2, which had.formerly been responsible for pipe thread 
standards, was absorbed by ANSI Standards Committee B1 and reorganized as subcommittee 20. A com- 
plete rewrite of  the B2.2-1968 standard on Dryseal  Pipe Threads has been completed, with the product 
thread  data  in separate documents from  the gaging standards for Dryseal Pipe Threads. The system of num- 
bering, to  include metric conversions, is as follows: 

ANSI B1.20.3-1976  Dryseal Pipe Threads (Inch) 
ANSI  B1.20.4-1976  Dryseal Pipe Threads (Metric Translation) 
ANSI  B1.20.5-1978  Gaging for Dryseal Pipe Threads (Inch) 
In preparation, B1.2O.6M Gaging for Dryseal Pipe Threads (Metric Translation) 

A complete rewrite of the B2.1-1968 standard on Pipe Threads (Except Dryseal)  was then undertaken. 
The system of numbering, to include metric conversions, is as follows: 

ANSIlASME  B1.20.1 Pipe Threads, General Purpose (Inch) 
In preparation, B1.20.2MPipe Threads, General Purpose (Metric Translation) 

These standards, ANSI/ASME  B1.20.1 and B1.20.2M, have product  thread dimensions and gaging in the 
same document. Thread inspection specifies the use of L, taper  thread plug and ring gages similar to  
B2.1-1968. In  addition, emphasis is given to  the requirement that all basic thread design dimensions are to 
be  met within the specified tolerances. 

The  data in this Standard supersede those given in ANSI B2.1-1968. 
The ANSIlASME  B1.20.1  was approved by ASME Standards Committee B1 on Decembel 1, 1982  for 

publication as an official ANSI standard. 
The proposed standard was submitted by standards committee B1 to  the Secretariat and the American 

National Standards Institute. It was approved and formally designated as an American National Standard 
on February 4,1983. 
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ANSllASME 81.20.1-1983 

AN AMERICAN NATIONAL  STANDARD 

PIPE THREADS,  GENERAL PURPOSE (INCH) 

1 INTRODUCTION 1.2.3 Coated  or  Plated  Threads. The threaded 

1.1 Scope 
product specifications covered in this Standard do 
not include an allowance for coatings or plating. 

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

1.2 Thread  Designations 

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

3/8 - 18 NPT 

1/2 - 14 NPTR 
1/8 - 27 NPSM 

1/8 - 27 NPSC 

1.3 Sealing 

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 B1.20.3 (Inch) 
and ANSI Bl.20.4 (Metric Translation). 

1.4 Inspection 
1/8 - 27 NPSL 
1 -11.5NPSH 

A gaging method  and tolerances are prescribed in 
this Standard to effect  a  functional inspection of  the 

For left hand threads add LH to  the designation, handtight L1 engagement threads. However, con- 
otherwise right hand  threads will be understood. For formance to this Standard requires that all basic 
example: design dimensions be  met (within applicable toler- 

ances) including extension of the thread elements to 
provide for wrench-tight makeup. Therefore, addi- 318 - 18 NPT - LH 

1.2.2 Each of these letters 
defrnite significance  as follows: 

in the symbols has a 

N = National (American) Standard 
P = Pipe 
T = Taper 
c = coupling 
S = Straight 
M = Mechanical 
L = Locknut 
H = Hose  Coupling 
R = Railing Fittings 

tional methods  of gaging may  be employed to 
evaluate conformance to  the basic  design dimensions. 
When additional methods of gaging 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 
'Where  it  is necesszy fo use  decimal notation for the size 
designation  (as  when  inserting  such in a  computer or elec- 
tronic accounting machine) the decimal  equivalent of nom- Inensions are given in ANSI B1.7, Nomenclature, 

Definitions of terms and symbols for  thread di- 

inal  pipe size may be substituted for fractional pipe  sizes. Definitions and Letter Symbols for Screw  Threads. 

1 
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AN AMERICAN NATIONAL STANDARD 
PIPE THREADS, GENERAL PURPOSE (INCH) 

L H - 4  

Axis 

External Thread 

ANSI/ASME B1.20.1-1983 

4+ 
Internal Thread 

NOTATION 
H = 0.866025~ = height of 60 deg.  sharp V thread 0 = 1 deg. 47 min. = thread  taper angle for 1/16 taper 
h = 0.80000@ = height of thread on product fc = depth of truncation a t  crest 
p = l/n = pitch (measured parallel to axis) fr = depth of truncation a t  root 
n = number of threads  per inch Fc = width  of  flat a t  crest 
(Y = 30deg. = thread flank angle F, = width of f l a t  a t  root 

GENERAL NOTE: For a symmetrical  straight screw  thread, H = cot (u12n. For a symmetrical  taper screw  thread, H = (cot 
(Y - tan2 0 tan (Y)/2n, so that the exact  value for an American  National  Standard  taper pipe thread is H = 0.865743~ as 
against H = 0.866025p, the value  given  above. For an 8-pitch thread, which is the coarsest  standard  taper pipe  thread pitch, 
the corresponding  values of H are  0.108218  and  0.108253  respectively, the difference being  0.000035  inch.  This  difference 
being too small to be significant, the value of H = 0.866025~ continues in use for threads of 0.750  in., or less, taper/ft on 
the diameter. 

FIG. 1 BASIC FORM  OF  AMERICAN  NATIONAL  STANDARD TAPER PIPE THREAD 

2 

COPYRIGHT  American Society of Mechanical Engineers
Licensed by Information Handling Services
COPYRIGHT  American Society of Mechanical Engineers
Licensed by Information Handling Services

wangjian
矩形



In
te

rn
al

 T
hr

ea
d 

w
 

Ex
te

rn
al

  T
hr

ea
d 

TA
BL

E 
1 

LI
M

IT
S 

 O
N

 CR
ES

T 
AN

D 
 R

O
O

T 
 T

RU
NC

AT
IO

N O
F 

AM
ER

IC
AN

  N
AT

IO
NA

L 
 S

TA
ND

AR
D 

EX
TE

RN
AL

  A
ND

  I
NT

ER
NA

L T
AP

ER
 P

IP
E 

TH
RE

AD
S,

 N
PT

' 

(n
l 

fH
J 

M
ax

im
um

 
1 

2 
3 

27
 

0.
03
20
8 

0.
02
96
3 

18
 

0.
04
81
1 

0.
04
44
4 

14
 

0.
06
18
6 

0.
05
71
4 

11
.5
 

0.
07
53
1 

0.
06
95
7 

8 
0.1
 0
82
5 

0.
10
00
0 

N
O

TE
: 

I M
in

im
um

 
4 

0.
02
49
6 

0.
03
83
3 

0.
05
07
1 

0.
06
26
1 

0.
09
27
5 

Tr
un

ca
tio

n 
(f

) 
E

qu
iv

al
en

t  
W

id
th

 of
 F

la
t I
F)
 

M
in

im
um

 
M

ax
im

um
 

M
in

im
um

 
M

ax
im

um
 

:o
rm

ul
a 

1 
in

. 
T

o
le

r
a
n
c
e
 

Fo
rm

ul
a 

1 
in

. 
' 

Fo
rm

ul
a I 

in
. 

'T
o
le

r
a
n
c
e
 

Fo
rm

ul
a 

I 
in

. 
5
 

0.
08

8~
 

0.
00
18
 

0.
03
3~
 

0.
00
27
 

0.
00
41
 

0.
11

1~
 

0.
00
14
 

0.
03
8~
 

0.
00
24
 
 
0.
00
36
 

0.
09
6~
 

0.
00
12
 

0.
03
3~
 

14
 

13
 

12
  

11
 

10
 

9 
8 

7 
6
 

0.
00
42
 

0.
00
90
 

0.
07
2~
 

0.
00
48
 

0.
03
8~
 

0.
00
37
 
 
0.
00
78
 

0.
06
2~
 

0.
00
41
 

0.
03
3~
 

0.
00
40
 

0.
00
72
 

0.
08
4~
 

0.
00
33
 

0.
03
8~
 

0.
00
34
 
 
0.
00
63
 

0.
07
3~
 

0.
00
29
 

0.
03
3~
 

0.
00
37
 

0.
00
64
 

0.
09
0~
 

0.
00
27
 

0.
03
8~
 

0.
00
32
 

0.
00
56
 

0.
07

8~
 

0.
00
24
 

0.
03
3~
 

0.
00
36
 

0.
00
57
 

0.
10
2~
 

0.
00
21
 

0.
03
8~
 

0.
00
31
 
 
0.
00
49
 

I 
I 

I 
I 

I 
I 

I 

(1
) 

Th
e  

ba
sic

  d
im

en
sio

ns
  o

f 
th

e 
Am

er
ic

an
  N

at
io

na
l  S

ta
nd

ar
d  

Ta
pe

r  P
ip

e  
Th

re
ad

  a
re

  g
iv

en
 

in
 in

ch
es

 t
o

 fo
ur

 a
nd

 f
iv

e 
de

ci
m

al
  p

la
ce

s.
  W

hi
le

 t
hi

s 
im

pl
ie

s 
a 

gr
ea

te
r  

de
gr

ee
 O

f 
pr

ec
is

io
c 

 th
an

 is
 o

rd
in

ar
ily

 a
tta

in
ed

,  
th

es
e 

 d
im

en
sio

ns
  a

re
 so

 e
xp

re
ss

ed
 fo

r t
he

 p
ur

po
se

 o
f e

lim
in

at
in

g 
 e

rro
rs

 in
 co

m
- 

pu
ta

tio
ns

. 

i
 

COPYRIGHT  American Society of Mechanical Engineers
Licensed by Information Handling Services
COPYRIGHT  American Society of Mechanical Engineers
Licensed by Information Handling Services



AN  AMERICAN  NATIONAL  STANDARD 
PIPE THREADS, GENERAL PURPOSE (INCH) 

internal  Thread 

ANSllASME 81.20.1-1983 

External  Thread 

GENERAL  NOTE: 
When  threaded  joints are made up wrench-tight with  lubricant or sealer, it is intended  that  the flanks shall be in contact. 

FIG. 2. AMERICAN  NATIONAL  STANDARD TAPER PIPE THREADS FOR  PRESSURE-TIGHT JOINTS, NPT 

2 AMERICAN  NATIONAL  STANDARD 
PIPE THREAD FORM 

2.1 Thread Form 

The form of  thread profie specified in this  Stan- 
dard shall be known  as the American National Stan- 
dard Pipe Thread Form. The relations as  specified 
herein, for form of  thread and general notation are 
shown in Fig. 1. 

2.2 Angle of Thread 

The angle between the sides of  the thread is 60 
deg  when measured in  an axial plane. The line bisect- 
ing this angle is perpendicular to  the axis. 

2.3 Truncation and  Thread  Height 

The height of  the sharp V thread, H ,  is 

H = 0.866025~ = 0.866025/n 

where 
p = pitch of thread 
n = threads per inch 

The basic maximum depth  of  the truncated 
thread, h (see  Fig. l), is  based on factors enter- 
ing into  the manufacture of cutting tools and the 
making of tight  joints. 

h = 0.800~ = 0.800/n 

The crest and  root  of pipe threads are truncated a 
minimum of 0 . 0 3 3 ~ .  The maximum depth  of  trunca- 
tion  for  the crest and root  of these pipe  threads will 
be  found  in Table 1. The crests and  roots  of the ex- 
ternal  and  internal threads may be  truncated  either 
parallel to  the pitch line or parallel to  the axis. 

The sketch  in Table 2, giving a sectional view of 
fhis Standard thread form, represents the truncated 
thread form by a straight line.  However, when closely 
examined, the crests and roots of commercially 
manufactured pipe threads appear slightly rounded. 
When crests and  roots  of threading tools or chasers lie 
within the h i t s  shown in Table 1, the pipe threads 
of products produced by such means are acceptable 
on  the basis of in-process control. 

3 SPECIFICATION FOR GENERAL PURPOSE 
TAPER PIPE THREADS, NPT 

3.1 Taper  Pipe  Threads 

Threads made in accordance with these specifica- 
tions consist of  an  external  taper and an internal 
taper thread, to form  the normal type  of  joint having 
general application on pipe and fittings. See Fig. 2. 

NF'T taper pipe threads are intended to  be made 
up wrench-tight and with a sealant whenever a pres- 
sure-tight joint is required. 
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AN  AMERICAN  NATIONAL  STANDARD 
PIPE THREADS,  GENERAL PURPOSE (INCH) ANSllASME 61.20.1-1983 

Normal  wrench 

d D  

FIG. 3 AMERICAN NATIONAL STANDARD 
TAPER PIPE THREAD  NOTATION 

Sealing  is affected by out-of-roundness which is 
possible between the wrench-tight mated  parts in final 
assembly. This will vary depending on the method  for 
-producing the thread  in  conjunctionwith  the elasticity 
and/or  ductility  of the mating parts and the resultant 
conformance at final assembly. 

3.1.1 Thread  Designation  and Notation. American 
National Standard Taper Pipe Threads are designated 
in accordance with 1.2.1 as follows: 

3/8 - 18 NPT 

Standard notation applicable to American National 
Standard Taper Pipe Threads is shown in Fig. 3. 

3.1.2  Designation of Plated  Threads. The  product 
specifications of this Standard do not include an 
allowance for plating. If plating is desired, it may Be 
necessary to modify the threads since the same final 
gaging requirements must be satisfied for  plated  and 
unplated parts. This may be emphasized by adding 
the words AFTER PLATING to  the designation. For 
manufacturing purposes, notes  for plated taper pipe 
threads may specify the gage limits (turns or threads 
engagement) before plating followed by  the words 
BEFORE PLATING. These should be followed by 
the standard gage limits (turns or threads engage- 
ment)  after plating and the words AFTER PLATING. 

3.1.3  Form of Thread. The form of the thread  for 
American National Standard Taper Pipe Threads is 
that specified in 2.1. 

3.1.4  Taper of Thread. The  taper of the thread is 
1 in 16 or 0.75 in./ft measured on the diameter and 
along the axis. 

3.1.5  Diameter of Thread. The basic pitch diame- 
ters of the taper  thread are determined by  the follow- 
ing formulas2 based on  the outside diameter of  the 
pipe and the  pitchof  the thread: 

E,  = D - (0.05D + 1.1) l/n 
= D  - (0.05D + 1 . 1 ) ~  

E ,  = E, + O.O625L, 

where 
D = outside diameter of  pipe 
E, = pitch diameter of  thread at end of pipe or 

E ,  = pitch diameter of  thread at  the gaging notch 

L,  = normal engagement by  hand between exter- 

n = threadsper inch 

small end of external  thread 

or large end of internal thread 

nal and  internal threads 

2For the y8-21 and x-18 sizes, E1 approx. =D - (0.05D 
+0.827)p. 
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AN  AMERICAN  NATIONAL  STANDARD 
PIPE THREADS,  GENERAL PURPOSE (INCH) ANSI/ASME B1.20.1-1983 

Pitch 

Nominal 
Pipe 
Size 

1 

'/16 

'/a 
'/4 
78 

'/' 
74 

1 '/4 
1 '/' 
2 '/' 

1 

2 

3 
3 '/Z 
4 
5 
6 
8 

10 
12 

14 O.D. 
16 O.D. 
18 O.D. 
20 O.D. 
24 O.D. 

line 

TABLE 2 

O.D. of 
Pipe 
(Dl 

2 

0.3125 
0.405 

0.540 
0.675 

0.840 
1.050 

1.315 
1.660 
1 .goo 
2.375 
2.875 
3.500 
4.000 
4.500 

5.563 
6.625 
8.625 

10.750 
12.750 

14.000 
16.000 
18.000 
20.000 
24.000 

I r 

BASIC  DIMENSIONS OF AMERICAN  NATIONAL  STANDARD  TAPER PIPE THREAD,  NPT' 

Threadslin. 
(n 1 
3 

27 
27 

18 
18 

14 
14 

11.5 
11.5 
11.5 
11.5 

8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

Pitch of 
Thread 

(PI 

4 

0.03704 
0.03704 

0.05556 
0.05556 

0.071 43 
0.071 43 

0.08696 
0.08686 
0.08696 
0.08696 

0.12500 
0.1 2500 
0.12500 
0.12500 

0.1 2500 
0.1 2500 
0.1 2500 
0.12500 
0.1 2500 

0.1 2500 
0.12500 
0.12500 
0.1 2500 
0.1 2500 

Pitch Diam. 
at  Beginning 
of External 
Thread ( € 0 )  

5 

0.27118 
0.36351 

0.41739 
0.61 201 

0.15843 
0.96768 

1.21 363 
1.55713 
1.79609 
2.26902 

2.7 1953 
3.34062 
3.83750 
4.33438 

5.39073 
6.44609 
8.43359 

10.54531 
12.53281 

13.77500 
15.76250 
17.75000 
19.73750 
23.71 250 

Handtight Enga 

Length' (L 1 ) 

inch 

6 

0.1 60 
0.1 61 5 

0.2278 
0.240 

0.320 
0.339 

0.400 
0.420 
0.420 
0.436 

0.682 
0.766 
0.821 
0.844 

0.937 
0.958 
1.063 
1.210 
1.360 

1.562 
1.812 
2.000 
2'1 25 
2.375 

Threads 

7 

4.32 
4.36 

4.1 0 
4.32 

4.48 
4.75 
4.60 
4.83 
4.83 
5.01 

5.46 
6.1 3 
6.57 
6.75 

7.50 
7.66 
8.50 
9.68 

10.88 

12.50 
14.50 
16.00 
17.00 
19.00 

mment 

D i a m 3  
(E1 1 

8 

0.281 18 
0.37360 
0.49163 
0.62701 

0.77843 
0.98887 

1.23863 
1.58338 
1.82234 
2.29627 

2.7621 6 
3.38850 
3,88881 
4.3871 2 

5.44929 
6,50597 
8.50003 

10.62094 
12.61781 

13.87262 
15.87575 
17.87500 
19.87031 
23.86094 

t Effective Thread, E> 
Length4 (Lz )  

c t e  

T 
inch 

9 

0.261 1 
0.2639 

0.401 8 
0.4078 

0.5337 
0.5457 

0.6828 
0.7068 
0.7235 
0.7565 

1.1 375 
1.2000 
1.2500 
1.3000 

1.4063 
1.5125 
1.7125 
1.9250 
2.1250 

2.2500 
2.4500 
2.6500 
2.8500 
3.2500 

Threads 

10 

7.05 
7.12 
7.23 
7.34 

7.47 
7.64 

7.85 
8.1 3 
8.32 
8.70 

9.1 0 
9.60 

10.00 
10.40 

11.25 
12.10 
13.70 
15.40 
17.00 

18.00 
19.60 
21.20 
22.80 
26.00 

!rnal 

Diarn. 
(E2 

11 

0.28750 
0.38000 

0.50250 
0.63750 

0.791 79 
1.001 79 
1.25630 
1.601 30 
1.841 30 
2.31 630 

2.79062 
3.41562 
3.91562 
4.41 562 

5.47862 
6.54062 
8.54062 

10.66562 
12.66562 

13.91562 
15.91562 
17.91562 
19.91562 
23.91562 

NOTES: 
(1 )  The basic dimensions of  the  American  National Standard  Taper Pipe Thread are given in inches to  four  or   f ive decimal places. While this 

implies  a greater degree of precision  than is ordinarily attained, these dimensions are the basis of  gage dimensions  and  are so expressed for  the 
purpose  of  eliminating  errors  in  computations. 

(2) Also  length of  thin  r ing gage and  length f rom gaging notch  to  small  end of plug gage. 
(3) Also  pitch  diameter  at gaging notch  (handtight plane). 
(4) Also  length of  plug gage. 
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AN AMERICAN  NATIONAL  STANDARD 
PIPE THREADS,  GENERAL PURPOSE (INCH) ANSllASME 81.20.1-1983 

TABLE 2 BASIC DIMENSIONS OF AMERICAN NATIONAL STANDARD TAPER PIPE THREAD, NPT' (CONT'D) 

Length, L1 Plane 

Nominal External  Thread 
t o  L2 Plane 

Pipe 

12 1 

in, Size 
(Lz 

1 / 1 6  0.1011 
'/s 0.1024 

74 0.1740 
"/8 
'/2 

0.1678 

0.21  37 
74 0.2067 

1 0.2828 
174 0.2868 
172 0.3035 
2  0.3205 

272 0.4555 
3 0.4340 
372 0.4290 
4 0.4560 
5 0.4693 
6 0.5545 
8 0.6495 

10 0.71 50 
12 0.7650 

14  O.D. 0.6880 
16 O.D. 0.6380 
18 O.D. 0.6500 
20 O.D. 0,7250 
24 O.D. 0.8750 

L11 
Thread 

13 

2.73 
2.76 

3.1 3 
3.02 

2.99 
2.89 
3.25 
3.30 
3.49 
3.69 

3.64 
3.47 
3.43 
3.65 
3.75 
4.44 
5.20 
5.72 
6.1 2 

5.50 
5.1 0 
5.20 
5.80 
7.00 

Lengt 
in. 

14 

0.1111 
0.1111 

0.1 667 
0.1 667 

0.21 43 
0.2 1 43 
0.2609 
0.2609 
0.2609 
0.2609 

0.2500 
0.2500 
0.2500 
0.2500 
0.2500 
0.2500 
0.2500 
0.2500 
0.2500 

0.2500 
0.2500 
0.2500 
0.2500 
0.2500 

(LJ) 
rhread 

15 

3 
3 

3 
3 

3 
3 
3 
3 
3 
3 

2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

- 

- 

- 

Wrench  Makeup  Length fo r  
Internal Thread' Vanish  Thread 

Diam- (E3 1 b- 
16 17 

0.26424 0.1 285 
0.35656 0.1 285 
0.46697 0.1 928 
0.601 60 0.1 928 

0.74504 0.2478 
0.95429 0.2478 
1.1 9733  ~0,3017 
1.54083 0.301  7 
1.77978 0.301  7 
2.25272 0.301  7 

2.70391 0.4337 
3.32500 0.4337 
3.821 88 0.4337 
4.31875 0.4337 
5.3751 1 0.4337 
6.43047 ~0.4337 
8.41 797 0.4337 

10.52969 0.4337 
12.51 71 9  0.4337 

13.75938 0.4337 
15.74688 0.4337 
17.73438 0.4337 
19.721 88 0.4337 
23.69688 0.4337 

Thread 

18 

3.47 
3.47 

3.47 
3.47 

3.47 
3.47 
3.47 
3.47 
3.47 
3.47 

3.47 
3.47 
3.47 
3.47 
3.47 
3.47 
3.47 
3.47 
3.47 

3.47 
3.47 
3.47 
3.47 
3.47 

I External 

(L4) 
I I 

19 20 21 

0.3896 0.1 870 0.28287 
0.3924 0.1898 0.37537 

0.5946 0.2907 0.49556 
0.6006 0.2967 0.63056 

0.781 5 0.3909 0.78286 
0,7935 0.4029 0.99286 
0.9845 0.5089 1.24543 
1.0085 0.5329 1.59043 
1.0252 0.5496 1.83043 
1.0582 0.5826 2.30543 

1.571  2 0.8875 2.77500 
1.6337 0.9500 ~ 3.40000 
1.6837 1 .OOOO 3.90000 
1.7337 1.0500 4.40000 
1.8400 1.1 563 5.46300 
1.9462 1.2625 6.52500 
2.1462 -1.4625 8.52500 
2.3587 1.6750 10.65000 
2.5587 1 A750 12.65000 

2.6837 2.0000 13.90000 
2.8837 2.2000 15.90000 
3.0837 2.4000 17.90000 
3.2837 2.6000 19.90000 
3.6837 3.0000 23.90000 

Height 
o f  

Thread 
(h 1 

22 

0.02963 
0.02963 

0.04444 
0.04444 
0.05714 
0.05714 
0.06957 
0.06957 
0.06957 
0.06957 

0.1 ooooc 
0.1 ooooc 
0.10000c 
0.1 ooouc 
0.1 ooooc 
0.10000c 
o.iooooc 
0.1 ooooc 
0.1 ooooc 
0.1 ooooc 
0.1 OOOO( 
0.1 ooooc 
0.1 OOOO( 
0.1 ooooc 

Increase 
in D i a d  
Thread 

(0.0625h) 

23 

0.00231 
0.00231 

0.00347 
0.00347 
0.00446 
0.00446 
0.00543 
0.00543 
0.00543 
0.00543 

0.00781 
0.00781 
0.00781 
0.00781 

0.00781 
0.00781 
0.00781 
0.00781 
0.00781 

0.00781 
0.00781 
0,00781 
0.00781 
0.00781 

Basic6 
Minor  Diam. 

at  Small 
End of 

Pipe (KO)  

24 

0.241  6 
0.3339 

0.4329 
0.5676 
0.701  3 
0.91 05 
1.1441 
1.4876 
1.7265 
2.1995 

2.61 95 
3.2406 
3.7375 
4.2344 

5.2907 
6.3461 
8.3336 

10.4453 
12.4328 

13.6750 
15.6625 
17.6500 
19.6375 
23.61  25 

(5) The  length Ls f rom  the end  of  the  pipe  determines  the  plane  beyond  which  the  thread  form is  incomplete a t  the  crest. The  next  two threads 
are complete  at  the  root. A t  this  plane the cone  formed by  the crests of  the  thread intersects the  cylinder  forming  the  external  surface of   the 
pipe. L5 = L2 - 2p. 

(6) Given as information  for use in selecting tap drills. (See Appendix). 
(7) Military  Specification MIL-P-7105 gives the  wrench  makeup as three  threads for sizes 3 and smaller. The E, dimensions are as follows: 

(8 )  Reference  dimension. 
Nominal  pipe size 2% = 2.69609 and size 3 = 3.31719; sizes 2 and smaller same as above, col. 16. 
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AN  AMERICAN  NATIONAL  STANDARD 
PIPE THREADS,  GENERAL PURPOSE (INCH) ANSllASME 81.20.1-1983 

TABLE 3 TOLERANCES  ON  TAPER,  LEAD, AND 
ANGLE OF PIPE THREADS,  NPT 

I 
Nominal 

Pipe 1 Thr;yslin. 
Size 

I 

y l 6 ,  '/B 
74, 78 

72, 74 
1, ly4, I$?!, 2 
272 and larger 

GENERAL  NOTE: 

Tolerances 

Taper on Pitch  Line Lead in Length 
(314 in.lft) of Effective 

I 
Threads 

Minimum 

5 4 

( 4  

- 1/16 

0.003' - 1/16 

0.003' - 1/16 

0.003l - 1/16 

0.003 - 1/16 

0.003 

60 deg. Angle 
o f  Threads, 

degrees 
(*I  

6 

2% 
2 
2 
1 f / 2  
1 y2 

For tolerances on  depth  of  thread see Table 1, and  for tolerances on  functional size, see 3.2.1. 
NOTE: 
(1 1 The  tolerance on  lead  shall  be k0.003 in./in. on  any size threaded to an  effective  thread  length 

greater than 1 in. 

TABLE 4 DIMENSIONS,  INTERNAL  STRAIGHT  THREADS IN PIPE COUPLING, NPSC 
(Pressure-tight  Joints With Lubricant or Sealant) 

Nominal 
Pipe 
Size 

1 

78 

t 
3 
?h 
14 

1 y4 
172 

2 72 

1 

2 

3 
3 YZ 
4 

NOTE: 

O.D. 
o f  Pipe 

(Dk 

2 

0.405 

0.540 
0.675 

0.840 
1.050 

1.315 
1.660 
1 .goo 
2.315 

2.875 
3.500 
4.000 
4.500 

Threadslin. 
( n )  

3 

21 

18 
18 

14 
14 

11.5 
11.5 
11.5 
11.5 

8 
8 
8 
8 

Minor Diameter, 
Minimum 

4 

0.340 

0.442 
0.577 

0.7 15 
0.925 

1.161 
1 SO6 
1.745 
2.219 

2.650 
3.211 
3.117 
4.215 

T Pitch  Diameter' 

Minimum 

5 

0.3701 

0.4864 
0.621 8 

0.71 17 
0.9822 

1.2 305 
1 S752 
1.81 42 
2.2881 

2.7504 
3.3768 
3.8711 
4.3154 

Maximum 

6 

0.3171 

0.4968 
0.6322 

0.7851 
0.9956 

1.2468 
1.5915 
1.8305 
2.3044 

2.7139 
3.4002 
3.9005 
4.3988 

(1)  Attention is called to   the  fact  that  the actual pitch  diameter of the  straight  tapped  hole  will be 
slightly  smaller  than  the  value  given  when gaged w i th  a  taper  plug gage  as specified in 9.1.2. 
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3.1.6 Length of Thread. The basic length of  the 
effective external taper thread L2,  is determined by 
the following formula based on  the outside diameter 
of  the pipe and the pitch of the thread: 

L ,  = (0.800 -I- 6.8) l / n  

= (0.800 + 6 . 8 ) ~  

where 
D = outside diameter of  pipe 
n = threads per inch 

This formula determines directly the length of 
effective thread which includes two usable threads 
slightly incomplete at the crest. 

3.1.7 Engagement Between-External and Internal 
Taper  Threads. The normal length of engagement 
between external and internal taper  threads when 
screwed together handtight is shown in col. 6 ,  Table 
2. This length is controlled by  the construction and 
use of  the gages. It is  recognized that in special 
applications, such as flanges for high pressure work, 
longer thread engagement is used, in which case the 
pitch diameter (dimension E l ,  Table 2) is maintained 
and the pitch diameter EO at  the end of the pipe is 
proportionately smaller. 

3.1.8 Basic  Dimensions. The basic dimensions of 
taper pipe threads, derived from the above specifica- 
tions, are given in Table 2. All dimensions are given in 
inches unless otherwise specified. 

3.2 Tolerances 

3.2.1 Manufacturing Tolerance on Product. The 
maximum allowable deviation in the commercial 
product is one  turn large or small from gages made to  
the basic  dimensions. See 8.2 and 8.3. 

3.2.2 Tolerances on Thread  Elements. The permis- 
sible deviations in thread elements are given in Table 
3. This table is a guide for establishing limits of  the 
thread elements of taps, dies, and thread chasers. 
Conformance to these limits may be required on 
product threads, in which case specifications shall 
require control  and checking of thread elements. 

On pipe fittings and valves (not steel or high grade 
alloys used in critical services) for steam pressures 
300 lb and below, it is intended that plug and ring 
gage practices as established in this  Standard  be used 

in conjunction with tooling control of thread ele- 
ments, e.g., taps and dies, to provide satisfactory 
control of functional size. Therefore, no tolerances 
on thread elements have been established for  this 
class. 

For service conditions, where more exact checks 
are required, procedures have been developed by 
industry to supplement the standard plug and ring 
gage method of gaging. 

4 SPECIFICATIONS FOR INTERNAL  STRAIGHT 
THREADS IN PIPE COUPLINGS, NPSC 

4.1 Straight  Pipe  Threads in Pipe  Couplings 

Threads in pipe couplings made in accordance 
with these specifications are straight (parallel) threads 
of  the same thread form as  the American National 
Standard Taper Pipe Thread specified in 2.1. They are 
used to form pressure-tight joints when assembled 
with  an American National Standard external taper 
pipe thread  and made up wrench-tight with  lubricant 
or sealant. 

4.1.1  Thread  Designation. The American National 
Standard Coupling Straight Pipe Threads are desig- 
nated in accordance with 1.2.1 as follows: 

118 - 27 NPSC 

4.1.2 Dimensions  and Limits of Size. The dimen- 
sions and pitch diameter limits of size are specified in 
Table 4, The pitch diameter limits of size correspond 
to  one and one-half turns large or small of  the stan- 
dard taper pipe thread.  The major and minor di- 
ameters vary with the pitch diameter, as the Ameri- 
can National Standard Pipe Thread form is main- 
tained within the truncation tolerances shown in 
Table 1. 

5 SPECIFICATIONS FOR RAILING  JOINT 
TAPER PIPE THREADS, NPTR 

5.1 Railing Joints 

Railing joints  that require a rigid mechanical thread 
joint may be made with  external  and  internal  taper 
threads. 

The  external thread is basically the same as the 
American National Standard Taper Pipe Thread, 
except  that it is shortened to  permit the use of  the 
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AN AMERICAN NATIONAL STANDARD 
PIPE  THREADS, GENERAL PURPOSE (INCH) 

H = 0.866025~ 

ANSI/ASME B1.20.1-1983 

h, = 0.54126p 

w 

Axis  External Thread Internal Thread 

TABLE 6 DIMENSIONS OF EXTERNAL  AND INTERNAL STRAIGHT PIPE THREADS FOR FIXTURES, NPSM 
(Free Fitting Mechanical  Joints) 

Threads1 
in. 

3 

'/a 
'/4 
?a 
'/2 
Y4 

1 1p 
1 /2 

2 '/2 

2 

3 
3 72 
4 
5 
6 

0.405 
0.540 
0.675 
0.840 
1.050 

1.315 
1.660 
1.900 
2.375 

2.875 
3.500 
4.000 
4.500 
5.563 
6.625 

27 
18 
18 
14 
14 

11.5 
11.5 
11.5 
11.5 
8 
8 
8 
8 
8 
8 

Allow- 
ance 

4 

0.001 1 
0.001  3 
0.0014 
0.001  5 
0.0016 

0.0017 
0.001  8 
0.001 8 
0.001  9 

0.0022 
0.0023 
0.0023 
0.0023 
0.0024 
0.0024 

r t External Thread, Class 2A 

Major  Diameter T 
Vlaximum 

5 

0.397 
0.526 
0.662 
0.823 
1.034 

1.293 
1.638 
1,877 
2.351 

2.841 
3.467 
3.968 
4.466 
5.528 
6.585 

Minimum 

6 

0.390 
0.517 
0.653 
0.81  3 
1.024 

1.281 
1.626 
1.865 
2.339 
2.826 
3.452 
3.953 
4.45  1 
5.51  3 
6.570 

Pitch Diameter 

Maximum 

7 

0.3725 
0.4903 
0.6256 
0.7769 
0.9873 

1.2369 
1.581 6 
1.8205 
2.2944 

2.7600 
3.3862 
3.8865 
4.3848 
5.4469 
6.5036 

Minimum 

8 

0.3689 
0.4859 
0.621  1 
0.7718 
0.9820 

1.231 1 
1.5756 

2.2882 

2.7526 
3.3786 
3.8788 
4.3771 
5.4390 
6.4955 

i.8144 

T 
t 

Internal Thread,  Class 2B 

Minor Diameter I Pitch Diameter 

Minimum 

9 

0.358 
0.468 
0.603 
0.747 
0.958 

1.201 
1.546 
1.785 
2.259 

2.708 
3.334 
3.835 
4.333 
5.395 
6.452 

Maximum 

0.3736 0.364 

11 10 

Minimum' 

0.481 0.49 16 
0.61  2 0.6270 
0.759 0.1784 
0.970 . 0.9889 

1.21  1 1.2386 
1.555 1.5834 
1.794 1.8223 
2.268 2.2963 

2.727  2.7622 
3.353 5.3885 
3,848  3,8888 
4.346 4.3871 
5.408 5.4493 
6.464 6.5060 

Maximum 

12 

0.3783 
0.4974 
0.6329 
0.7851 
0.9958 

1.2462 
1.5912 
1.8302 
2.3044 

2.7720 
3.3984 
3.8988 
4.3971 
5.4598 
6.51 65 

GENERAL NOTES: 
(a)  NPSM  threads  are of Unified screw  thread form to Classes 2A/2B tolerances,  having the minimum pitch diameter of the  internal  thread 

basic  and  equal to E1 of NPT  threads. 
(b)  The minor diameters of external  threads  and major diameters of internal threads  are  those as produced by commercial  straight  pipe  dies 

and  commercial  ground  straight  pipe taps. 
The major diameter of the external  thread has  been  calculated on the basis of a truncation of 0.10825p. and the minor diameter of the 
internal  thread has  been  calculated on the basis of a truncation of 0.21651p. to provide  no  interference a t  crest  and root when product is 
gaged with gages made in accordance with 9.2. 

NOTE: 
(1) Column 11 is the same as the pitch diameter a t  the large  end of internal thread, E l ,  Basic. (See Table 2, col. 8.) 
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AN AMERICAN NATIONAL 
PIPE  THREADS, GENERAL 

. STANDARD 
PURPOSE (INCH) 

Standard fitting 
with taper thread 

Straight locknut 

ANSI/ASME 81.20.1-1983 

TABLE 7 DIMENSIONS, EXTERNAL  AND  INTERNAL  STRAIGHT PIPE THREAD FOR 
LOCKNUT CONNECTIONS, NPSL (Loose Fitting Mechanical  Joints) 

Nominal 
Pipe 
Size 

1 

' /8  
'/4 
7 8  

7 2  

74 

1 '/4 
172 

2% 

1 

2 

3 
3 '/2 
4 

5 
6 
8 
10 
12 

O.D. 
of 

Pipe 
(Dl 

2 

0.405 
0.540 
0.675 

0.840 
1 .os0 
1.315 
1.660 
1 .goo 
2.375 

2.875 
3.500 
4.000 
4.500 

5.563 
6.625 
8.625 
10.750 
12.750 

Threads/ 
inch 

3 

27 
18 
18 

14 
14 
11.5 
11.5 
11.5 
11.5 

8 
8 
8 
8 

8 
8 
8 
8 
8 

Diameter 

4 

0.409 
0.541 
0.678 

0.844 
1 .OS4 
1.318 
1.663 
1.902 
2.376 

2.877 
3.503 
4.003 
4.502 

5.564 
6.620 
8.61 5 
10.735 
12.732 

External Threads Internal Threads 

Maximum' 
Pitch Diameter 

Minimum' 
Major Minor Pitch Diameter 

Maximum 

5 

0.3840 
0,5038 
0.6409 

0.7963 
1.0067 
1.2604 
1.6051 
1.8441 
2.3180 

2.7934 
3.41 98 
3.9201 
4.41 84 

5.4805 
6.5372 
8.5313 
10.6522 
12.6491 

t 
Minimum 

0.3989  0.3863 0.362 0.3805 

9 8 7 6 

Maximum Minimum Diameter 

0.4986  0.470 0.5073 0.5  125 
0.6357 0.6496  0.6444 0.607 

0.7896 0.753 0.8008 0.8075 
1 .oooo 0.964 1.0112 

1.2658  1.208 1.2523 
1.01  79 

2.3315  2.3234 2.265 2.3099 
1.8576  1.8495 1.792 1.8360 
1.61  87  1.61 06 1.553 1.5970 
1.2739 

2.7817 2.71 8 2.8012  2.8129 
3.4081 3.344  3.4276  3.4393 
3.9084 3.845 3.9279  3.9396 
4.4067 4.343 4.4262  4.4379 

5.4688 5.405 5.4884  5.5001 
6.5255 6.462  6.5450 6.5567 
8.51 96 8.456 8.5391  8.5508 
10.6405 10.577 10.6600 10.671 7 
12.6374 12.574  12.6569 12.6686 

NOTE: 
(1)  NPSL  threads  are  standard pipe  thread form where the pitch diameters of the  external threads  are fixed at 2.5  and 4 

turns larger than basic €1, and  where the pitch diameters of the internal threads  are fixed at 5 and  6.5 turns larger than 
basic €1, thus providing an allowance  equivalent to one turn  of the standard  taper pipe thread. 

As the American  National  Standard  Straight Pipe  Thread form of thread is produced  by a single tool, the  major and 
the minor diameters of the internal thread and the minor diameter of the external  thread are  presumed to van/ with 
the pitch diameter.  The  major  diameter of the external  thread is usually  determined  by  the  diameter of the  pipe. These 
theoretical diameters result from adding the depth of the truncated  thread  (0.666025 X p )  to the maximum pitch 
diameters in col. 5,  and it should  be understood that commercial  pipe will not always  have  these maximum  major 
diameters. 

The locknut thread is established on the basis of retaining the greatest  possible amount of metal  thickness  between 
the  bottom of the thread and the inside of the pipe. 

In order that a locknut may fit loosely on the externally threaded  part,  an  allowance  equal to the increase in pitch 
diameterper rurn is provided, with a tolerance of 1.5 turns for  both external and internal threads. 
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AN  AMERICAN  NATIONAL  STANDARD 
PIPE  THREADS,  GENERAL  PURPOSE  (INCH) ANSI/ASME 81.20.1-1983 

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

5.1  .I Thread Designation. American National 
Standard Railing Joint Taper Pipe Threads are desig- 
nated in accordance with 1.2.1 as follows: 

1/2 - 14 NPTR 

5.1.2 Form of Thread. The form of  the thread is 
the same as the form of the American National 
Standard Taper Pipe Thread shown in Fig. 1. 

5.1.3 Tolerances on Thread Elements. The gaging 
of these threads is specified in Table 5. The maximum 
allowable deviation in the external  thread is no  turns 
large and one  turn small. The maximum allowable 
deviation in the  internal  thread is one  turn large, no 
turns small. 

6 SPECIFICATIONS  FOR  STRAIGHT PIPE 
THREADS FOR MECHANICAL  JOINTS; 
NPSM, NPSL, NPSH 

6.1 Straight Pipe  Threads 

In  addition to pressure-tight pipe joints,  for which 
taper external threads and either taper or straight 
internal threads are used, there  are mechanical joints 
where straight pipe threads are used 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 diameter of 
the American National Standard Taper  Pipe Thread 
at  the gaging notch (dimension E ,  of Table 2) but 
have  various truncations  at crest and root as described 
below. These three  types of joints are as follows: 

(a) free-fitting mechanical joints  for  fKtures, 
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  B2.4),  NPSH. 

6.1.1 Thread Designations. The above types  of 
straight pipe threads for mechanical joints  are desig- 
nated in accordance with 1.2.1  as follows: 

1/8 - 27 NPSM 
1/8 - 27 NPSL 

1 - 11.5 NPSH 

6.1.2 Pitch and Flank Angle. The  pitch  and flank 
angle are the same  as the corresponding dimensions of 
the  taper pipe 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 (dimension E,  of Table 2), which is the 
same  as at the large end of the internal taper pipe 
thread. 

6.2 Free-Fitting Mechanical  Joints for 
Fixtures, NPSM 

Pipe is often used for special applications where 
there are no internal pressures. Where straight thread 
joints  are required for mechanical assemblies, straight 
pipe threads are often  found more suited or con- 
venient. 

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

6.3 Loose-Fitting Mechanical  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 Internal Threads 
are used with these Straight External Threads, provid- 
ing a loose fit.  The dimensions of these threads are 
given in Table 7. It will be noted that  the maximum 
major diameter of the external thread is slightly 
greater than  the nominal outside diameter of  the 
pipe. The normal manufacturer’s variation in pipe 
diameter provides for  this increase. 

One application of a  taper  pipe thread in com- 
bination with a  locknut  thread 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. 
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NOTE: 
The  illustration shows standard design 
for sizes 2 inch  and smaller. Larger 
sizes are o f  slightly  different designs. 

Taper of 
thread 1 in 16 
measured on 
diameter 

Ring gage 

FIG. 4 NPT  STANDARD  TAPER PIPE THREAD 
PLUG AND  RING GAGES 

(form  optional) 

4 Crests truncated  per 7.1.1 

Roots  must clear 0.0381~ flat 

FIG. 5 SUGGESTED FORM OF GAGE  THREAD 

Basic Size Max. Size Min. Size 

FIG. 6 GAGING  EXTERNAL  TAPER  THREADS 
WITH  RING  GAGE 

Flush 

One turn large 

TI* 
One turn small 

lr 
t 

Basic Size Max. Size Min. Size 

FIG. 7 GAGING  INTERNAL  TAPER  THREADS 

14 

COPYRIGHT  American Society of Mechanical Engineers
Licensed by Information Handling Services
COPYRIGHT  American Society of Mechanical Engineers
Licensed by Information Handling Services



AN  AMERICAN  NATIONAL  STANDARD 
PIPE THREADS, GENERAL PURPOSE (INCH) 

4 Tolerance 

@ Enlarged  view  showing  chamfered 
external  thread of basic size 

@ Enlarged  view  showing  chamfered 
internal  thread of basic size 
w i th  chamfer  exceeding  the 
major  diameter 

GENERAL  NOTE: 
The chamfer  illustrated is at  45 deg. angle and is approxi- 
mately % pitch in depth. However, these details  are not 
requirements  and  are  given  only  for  information  on  the 
illustration  shown.  The  chamfered  portion  of  thread  and  the 
full chamfer  cone  are  indicated by dotted lines. 

The reference point  for  the  internal  product  thread is the 
starting  end  of  the  fitting,  providing  the  chamfer does not 
exceed the  major  diameter  of  the  internal  thread. When a 
chamfer on  the  product  thread exceeds this limit, the refer- 
ence point becomes the last thread  scratch on the  chamfer 
cone,  as illustrated.  Allowance must be  made fo r  depth o f  
counterbore on  counterbored  fittings. 

ANSllASME 61.20.1-1983 

FIG. 8 GAGING  OF  CHAMFERED  THREADS 
(See 8.4) 
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6.4 Loose-Fitting Mechanical  Joints 
for Hose  Couplings, NPSH 

Hose coupling joints are ordinarily made with 
straight internal and external loose-fitting threads. 
There are several standards of  hose threads having 
various diameters and pitches, one  of which is  based 
on  the American National Standard Pipe Thread. By 
the use of this  thread series, it is possible to join small 
hose couplings in sizes ?4 to  4, inclusive, to ends of 
standard pipe having  American National Standard 
External Pipe Threads, using a gasket to seal the  joint. 
For dimensions and tolerances, see  ANSI  B2.4. 

7 GAGES AND GAGE  TOLERANCES 
FOR  AMERICAN  NATIONAL  STANDARD 
PIPE THREADS 

7.1 Design of Gages 

Gages for American National Standard Pipe 
Threads provide a functional check and are of the 
standard type as described below.  Gages should con- 
form to the designs recommended in ANSI Standard 
B47.1, Gage  Blanks. 

7.1.1 Standard Type Gages. A set of standard or 
basic type gages consists of  a taper-threaded plug gage 
and a taper-threaded ring gage. See Figs. 4 and 5. 
The plug gages are made to dimensions given in Table 
8 with a gaging notch located a distance L 1  from the 
small end. The L 1  ring  gage has a length equal to 
dimension L 1 .  The roots of the threads on these 
gages shall clear 0 . 0 3 8 1 ~  width. A sharp V or under- 
cut clearance is acceptable. The crests are to  be 
truncated  an  amount equal to 0 . 1 4 0 ~  for  27 threads 
per inch (tpi), 0 . 1 0 9 ~  for 18 tpi, and 0.100~ for 14 
tpi,  11-1/2 tpi and 8 tpi threads (see  Fig. 5). In locat- 
ing the basic  gaging notch,  the plane of the  notch 
should intersect the crest of the gage thread. 

The ring gage shall be  fitted to the plug so that, 
when  assembled handtight, the gaging notch of the 
plug gage  will be flush with the large end face of  the 
ring gage within tolerances as given in Table 9. 

Partial end threads shall be removed on  both ends 
of the ring gage and on  the small end of  the plug gage 
to full-form profile in order to avoid  possible seating 
error from bent  or malformed feathered edge. 

7.1.2 Marking of Gages. Each gage shall be marked 
so as to indicate clearly the nominal size of pipe, 

ANSI/ASME B1.20.1-1983 

threads per inch, and the proper thread series  designa- 
tion as  given in the respective section of this Standard. 

7.2 Classes of Gages 

Gages of the following types may be used to com- 

(a) master gages  used to check working gages. 
(b)  working gages used to check threads during 

pletely cover  gage requirements: 

manufacture and for conformance inspection. 

7.2.1 Master Gages. The set of master gages con- 
sists of an L1 taper threaded plug  gage and an L I  
taper threaded ring  gage  (see  Figs. 4 and 5). The plug 
gage  is made to dimensions specified in Table 8. It is 
constructed of hardened steel with  a gaging notch 
located a distance L1 (Table 2) from the small end. 
The ring gage has a length equal to dimension 151 
specified in Table 8. This ring  is fitted to its mating 
plug - seating flush at  the notch within f 0.002 in. 
for sizes 1/16 through 2, within * 0.003 in. for sizes 
2-1/2 through 12, and within f 0.005 in. for sizes 14 
and larger. The  roots  of the threads on these ring 
gages shall clear a 0 .0381~  flat or may be undercut 
beyond a sharp V. The crests of the plug and ring 
gage are truncated 0 .100~.  The set of master gages  is 
used for checking working gages  (see 7.3.2). A 
supplementary check by  optical means should be 
made of flank angle and form. 
CAUTION: It should be understood that  only  a 
specifically matched set of masters .(L plug and L 
ring) can be expected to  mate  with each other within 
the tolerance specified. There are many characteristics 
or deviations in gage elements that may combine to 
cause a significant standoff difference between 
master gages which are not specifically matched. 

7.2.2 Working Gages. Each set of working gages 
consists of an L l  taper threaded plug gage and an L ,  
taper  threaded ring gage and is used for checking the 
product. These gages are made of hardened steel 
or equivalent material to dimensions given in Table 8. 
(See 7.3.2 for tolerance.) In locating the basic notch 
of the plug gage the plane of the  notch should inter- 
sect the crest of the thresd, 

It is to  be  noted  that these gages are truncated at 
the crest so that  they bear only on  the flanks of the 
thread. Thus, although they  do  not check the crest or 
root  truncations specified in Table 1, they are a 
satisfactory functional check for the general run  of 
product. When it is  deemed  necessary to determine 
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whether or not such truncations are within the limits 
specified, or particularly to see that maximum trunca- 
tion is not exceeded, it is necessary to make further 
inspection. For  this inspection, optics or optical 
projection is suggested. 

7.3 Gage  Tolerances 

In the 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 Master  Gage  Tolerances. The set of master 
gages should be made to  the basic dimensions as 
accurately as  possible, but in no case shall the cum- 
ulative deviation exceed one-half of  the  total cum- 
ulative tolerance specified in cols. 13 and 14 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 
gage). 

7.3.2 Working  Gage  Tolerances. All gages applied 
to  the product thread, whether in manufacture or 
inspection, are designated as working gages. All work- 
ing gages should be made to  the basic dimensions 
specified in  Table 8 and within tolerances specified 
in Table 9. The maximum wear on a working gage 
shall not  be more than  the equivalent of  onequarter 
turn from its original dimensions. 

7.4 Relation of Lead  and  Angle  Deviations to Pitch 
Diameter  Tolerances of Gages 

When it is  necessary to compute  from measure- 
ments the decimal part  of  a  turn  that  a gage varies 
from the basic dimensions, Tables 10 and 11 should 
be  used. Table 10 gives the correction in diameter for 
angle deviations and Table 11 gives the correction in 
diameter for lead deviations. These corrections are 
always added to  the pitch diameter in the case of 
external threads and subtracted in the case of internal 
threads regardless of whether the lead or angle  devia- 
tions are either plus or minus. 

The diameter equivalent for lead and angle  devia- 
tions plus the pitch diameter deviation multiplied by 
16 gives the longitudinal deviation from basic at  the 
gaging notch. This longitudinal deviation divided by 
the pitch equals the decimal part of  a  turn  that  the 
gage varies from basic at the gaging notch. 

8 GAGING OF TAPER PIPE THREADS 

8.1  Gaging  External  Taper  Threads 

In gaging external  taper threads, the L1 ring  gage, 
Fig. 6 ,  is screwed handtight on the pipe or  external 
thread.  The  thread is within the permissible tolerance 
when the gaging face of  the working ring gage  is not 
more  than  one  turn, large or small, from being flush 
with the end of  the thread, as indicated in Fig. 6.  

8.2 Gaging  Internal  Taper  Threads 

In gaging internal taper threads, the L1 plug  gage, 
Fig. 4, is screwed handtight  into the fitting or coup- 
ling. The  thread is within the permissible tolerance 
when the gaging notch  of the working plug gage  is 
not more than 1 turn, large or small, from being flush 
with the end of  the thread, as indicated in Fig. 7. 

8.3 Gaging  Practice 

8.3.1  Precautions, In gaging pipe threads it is 
common practice to  tap  or rap the part to assure 
proper seating of the gage in or on the product thread. 
However, it is first necessary to  clean both the gage 
and the product threads so that  they  are free of chips, 
burrs, abrasives, or other foreign materials. 

8.3.2  Supplemental  Gaging. Gaging of both in- 
ternal and external threads by use of  the L1 plug and 
ring  gages, illustrated by Figs. 6 and 7, serves to 
assure conformance to  the L 1  elements of  the design 
dimensions. However, conformance to this Standard 
requires that all basic  design dimensions be met 
within applicable tolerances including extension of 
the thread elements to provide for wrench-tight make- 
up. Therefore, in controlling manufacturing practices 
or as otherwise required, additional methods  of 
measuring or gaging may be employed to supplement 
L1 gaging- 

8.4 Gaging  Chamfered,  Countersunk, or 
Recessed  Threads 

The reference point for gaging internal product 
threads depends upon the chamfer diameter. When 
the internal chamfer diameter exceeds the major 
diameter of  the internal thread, the reference point is 
the last thread scratch on the chamfer cone. See 
Fig, 8B. Otherwise, when the  internal chamfer 
diameter does not exceed the major diameter of the 
internal  thread, the reference point is the end  of the 
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AN  AMERICAN  NATIONAL  STANDARD 
PIPE  THREADS,  GENERAL PURPOSE (INCH) ANSI/ASME 81.20.1-1983 

TABLE 10 DIAMETER  EQUIVALENT OF DEVIATION' IN HALF  INCLUDED  ANGLE OF 
THREAD FOR TOOLS AND GAGES3 

Deviation2 11.5 8 
(ha) Minutes Threaddin.  Threaddin. 

1 3 2 
I I 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
1 1  
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
45 
50 

0.00006 
0.0001 1 
0.00017 
0.00022 
0.00028 
0.00034 

0.00039 
0.00045 
0.00050 
0.00056 
0.00062 
0.00067 

0.00073 
0.00078 
0.00084 
0.00089 
0.00095 

0.00101 
0.001 06 
0.001 12 
0.001 17 
0.00123 

0.00129 
0.001 34 
0.001 40 
0.00145 
0.00151 

0.001 57 
0.001 62 
0.001 68 
0.00252 
0.00336 

0.00004 
0.00008 
0.0001 2 
0.0001 6 
0.0001  9 
0.00023 

0.00027 
0.00031 
0.00035 
0.00039 
0.00043 
0.00047 

0.00051 
0.00054 
0.00058 
0.00062 
0.00066 

0.00070 
0.00074 
0.00078 
0.00082 
0.00086 

0.00089 
0.00093 
0.00097 
0.00101 
0.00105 

0.001 09 
0.001 13 
0.001 17 
0.001 75 
0.00233 

I I 

14 
Threads/in. 

4 

0.00003 
0.00006 
0.0001 0 
0.0001 3 
0.0001 6 
0.0001  9 

0.00022 
0.00026 
0.00029 
0.00032 
0.00035 
0.00038 

0.00042 
0.00045 
0.00048 
0.00051 
0.00054 

0.00058 
0.00061 
0.00064 
0.00067 
0.00070 

0.00074 
0.00077 
0.00080 
0.00083 
0.00086 

0.00089 
0.00093 
0.00096 
0.001 44 
0.001 92 

18 27 
Threaddin. Threaddin. 

5 

0.00002 0.00002 

6 

0.00005 0.00003 
0.00007 0.00005 
0.0001 0 0.00007 
0.0001  2 0.00008 
0.00015 0.0001 0 

0.0001 7 0.0001 2 
0.00020 0.0001 3 
0.00022 0.00015 
0.00025 0.00017 
0.00027 0.0001  8 
0.00030 0.00020 

0.00032 0.00022 
0.00035 0.00023 
0.00037 0.00025 
0.00040 0.00027 
0.00042 0.00028 

0.00045 
0.00047 

0.00030 

0.00036 0.00055 
0.00035 0.00052 
0.00033 0.00050 
0.00031 

0.00057 0.00038 
0.00060  0.00040 
0.00062 0.00041 
0.00065 0.00043 
0.00067 0.00045 

0.00070 0.00046 
0.00072 0.00048 
0.00075 0.00050 
0.001 12 0.00075 
0.00149 0.00099 

GENERAL  NOTE: Values given in inches at  68OF. 
NOTES: 
(1) In solving for  the diameter e.quivalent of angle deviations  the average deviation in half  included 

(2) Diameter  equivalent = 0.53812~ tan Sa, where h a  = deviation in half  included angle o f  thread 

(3) Table is based upon  an  NPT gage w i th  0.1 p roodcrest  Truncations  with equal  half-angle  deviations. 

angle fo r   the   two sides of the  thread regardless of theirsigns  should  be  taken. 

expressed in minutes. 

For other gages w i th  equal  truncations, multiply by 

0.866~ - 2 (truncation) 

0.6667~ 
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Deviation 
( 8 P )  

1 

0.00000 
0.0001 0 
0.00020 
0.00030 
0.00040 
0.00050 

0.00060 
0.00070 
0.00080 
0.00090 
0.001 00 

0.001 10 
0.001 20 
0.001 30 
0.001 40 
0.001 50 

0.00160 
0.00170 
0.001 80 
0.00190 
0.00200 

TABLE I I DIAMETER EQUIVALENT OF DEVIATION IN LEAD FOR TOOLS AND GAGES' 

0.00000 

2 

0.00000 
0.0001  7 
0.00035 
0.00052 
0.00069 
0.00087 

0.001 04 
0.00121 
0.001 39 
0.00156 
0.001 73 

0.00151 
0.00208 
0.00225 
0.00242 
0.00260 

0.00277 
0.00294 
0.0031 2 
0.00329 
0.00346 

0.00001 

3 

0.00002 
0.0001  9 
0.00036 
0.00054 
0.00071 
0.00088 

0.00106 
0.001 23 
0.001 40 
0.001 58 
0.001 75 

0.001 92 
0.0021 0 
0.00227 
0.00244 
0.00262 

0.00279 
0.00296 
0.0031 3 
0.00331 
0.00348 

0.00002 

4 

0.00003 
0.00021 
0.00038 
0.00055 
0.00073 
0.00090 

0.001 07 
0.00125 
0.00142 
0.001 59 
0.00177 

0.001 94 
0.0021  1 
0.00229 
0.00246 
0.00263 

0.00281 
0.00298 
0.00315 
0.00333 
0.00350 

GENERAL NOTE: Values given in inches at 68OF. 
NOTE: 

0.00003 

5 

0.00005 
0.00023 
0.00040 
0.00057 
0.00074 
0.00092 

0.001 09 
0.001 26 
0.00144 
0.001 61 
0.001 78 

0.001 96 
0.0021  3 
0.00230 
0.00248 
0.00265 

0.00282 
0,00300 
0.0031 7 
0.00334 
0.00352 

0.00004 

6 

0.00007 
0.00024 
0.00042 
0.00059 
0.00076 
0.00094 

0.001 11 
0.001 28 
0.001 45 
0.00163 
0.00180 

0.00197 
0.0021 5 
0.00232 
0.00249 
0.00267 

0.00284 
0.00301 
0.0031  9 
0.00336 
0,00353 

0.00005 

7 

0.00009 
0.00026 
0.00043 
0.00061 
0.00078 
0.00095 

0.001 13  
0.001 30 
0.001 47 
0.001 65 
0.001 82 

0.001 99 
0.0021  7 
0.00234 
0.00251 
0.00268 

0.00286 
0.00303 
0.00320 
0.00338 
0.00355 

0.00006 

8 

0.0001 0 
0.00028 
0.00045 
0.00062 
0.00080 
0.00097 

0.001 14 
0.001 32 
0.001 49 
0.001 66 
0.001 84 

0.00201 
0.0021 8 
0.00236 
0.00253 
0.00270 

0.00288 
0.00305 
0.00322 
0.00339 
0.00357 

0.00007 

0.00014 0.00012 

10 9 

0.00008 

0.00029 0.00031 
0.00047 0.00048 
0.00064 0.00066 
0.00081 

0.001 00 0.00099 
0.00083 

0.00116 0.00118 
0.00133 0.00135 
0.00151 0.00152 
0.001 68 0.001 70 
0.00185 0.00187 

0.00203 

0.00256 0.00255 
0.00239 0.00237 
0.00222 0.00220 
0.00204 

0.00274 0.00272 

0.00289 0.00291 
0.00307 0.00308 
0.00324 0.00326 
0.00341 0.00343 
0.00359 0.00360 

0.00009 

11 

0.0001 6 
0.00033 
0.00050 
0.00068 
0.00085 
0.00102 

0.00120 
0.001 37 
0.00154 
0.001 71 
0.001 89 

0.00206 
0.00223 
0.00241 
0.00258 
0.00275 

0.00293 
0.00310 
0.00327 
0.00345 
0.00362 

(1)  Diameter  equivalent = 1.7326~~ where 6p =deviation  in lead between any two threads. 
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fitting. An allowance must  be  made for  the  depth  of 
counterbore on counterbored fittings. 

The reference point  for gaging or measuring the 
length of external  product  threads is the end of  the 
pipe. 

8.4.1 Turns-Engagement Method of Gaging. The 
turns-engagement method -of gaging taper  threads 
with plug and ring pipe  thread gages, determines that 
an adequate  number of threads is available at  hand 
engagement, thus avoiding possible complications 
resulting from gage chamfer and product chamfer. 
See Table 2, col. 7, for  the basic number of  turns  in 
the absence of chamfers (e.g., 4.32 turns  for 27 tpi), 
the applicable tolerance being plus or minus one  turn 
(or limits 3.32 to 5.32 turns  for 27 tpi). 

The plane of the gaging notch on  the American 
National Standard Taper Pipe Thread plug  gage shall 
come flush  with the end of the American National 
Standard Coupling Straight Pipe Thread (NPSC) 
(Table 4) or flush with  the last thread  scratch on  the 
chamfer cone if chamfered with an internal cham- 
fer diameter in excess of  the major diameter of the 
internal  thread (see  Fig. 8B). A  tolerance of one  and 
one-half turns large or small to gage shall be allowed. 

CAUTION:  When  using a tapered  thread plug  gage, 
nonuniformity  of gage wear is a particular problem; 
therefore,  taper plug gages used for  this  application 
should be checked by direct measurement of  thread 
form  and size in  addition to checking against a mas- 
ter, 

9.2 Gage Dimensions 

9 GAGING OF STRAIGHT PIPE THREADS The straight GO and  HI plug  gages and the straight 
GO and LO ring  gages  used for checking mechanical 

9.1 Types of Gages joint  threads, Tables 6 and 7, shall be made to  the 

Gages to properly control  the production  of  these 
straight threads should be either straight GO and HI 
(Internal) and GO and LO (External) gages or the 
regular American National Standard Taper Pipe 
Thread gages  as indicated below. 

pitch diameter limits specified in  the product  tables 
in accordance with  standard practice for straight 
thread gages  as outlined in ANSI B1.2, Gages and 
Gaging for Unified Screw Threads. 

The minimum major diameter of the GO thread 
plug  gage shall be equal to  the minimum pitch diame- 

9.1.1 Use of Straight and  Taper Gages. Straight 
GO and HI/LO gages should be used for  all  types of 
threaded  joints where both  the external  and  internal 
threads are straight. Taper plug gages should be used 
for the internal  threads  of all types  of mechanical 
joints where the external  thread is tapered and the 
internal thread is straight. Taper plug  gages  used for 
this purpose should be checked periodically by 
direct measurement. 

9.1.2 Gaging  Pressure-tight  Joints. Taper thread 
gages shall be used to gage straight internal pipe 
threads forming part of pressure-tight joints where 
the external  thread is tapered. 

ter  of  the internal  thread plus an  amount equal to 
0.75H (0.649519~). The maximum major diameter 
of the HI thread plug  gage shall be equal to  the 
maximum pitch diameter of the internal  thread plus 
an  amount  equal to 0.50H (0.433013~). 

The maximum minor diameter of the GO thread 
ring gage shall be equal to  the maximum pitch diame- 
ter  of  the external  thread minus an  amount equal to  
0.50H (0.433013~). The minimum minor diameter 
of the LO thread ring gage shall be equal to  the mini- 
mum  pitch diameter of the external  thread minus an 
amount equal to 0.25H (0.216506~). 

See  ANSI B1.2 for  further details and tolerances 
for  these straight thread gages. 

- ~~ 
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APPENDIX 
(This  Appendix is not part of American  National  Standard,  Pipe  Threads,  General  Purpose (Inch) 

ANSI/ASME 81.20.1-198x, but is  included for information purposes  only.) 

Suggested Twist  Drill Diameters for  Drilled Hole 
Sizes for Pipe  Threads 

The drill diameters given in Table 1 are  the diame- 
ters  of the standard and stock drills which are the 
closest to  the minimum minor diameters shown in 
Table 2, col. 24. 

They represent the diameters of  the holes which 
would be cut with  a twist drill correctly ground when 
drilling a material without tearing or flow of metal. 
This is approximately the condition that exists when 
a correctly sharpened twist drill is cutting  a hole in a 
homogeneous block of cast iron. 

When flat drills are used, the width  of the cutting 
edge may have to  be adjusted to produce a hole of 
the required diameter. 

When nonferrous metals and other similar mate- 
rials are to  be drilled and tapped,  it may be  found 
necessary to use a drill of slightly larger or smaller 
diameter to  produce a  hole  of a size that will make it 
possible for the tap to  cut  an acceptable pipe thread 
with the required thread height. 

It should be understood that this  table  of twist 
drill diameters is intended to help only the occasional 
user of drills in the application of this Standard. 
When .internal pipe threads are produced in larger 
quantities in a particular type of material and  with 
specially  designed machinery it may be  found to  be 
more advantageous to use a drill size not given in the 
table, even one having a nonstandard diameter. 

TABLE A I  SUGGESTED TWIST DRILL DIAMETERS 
(INCHES) FOR DRILLED HOLE SIZES FOR 

PIPE THREADS 

Nom. 
of Pipe Pipe 
O.D. 

(D)  Size 

1 2  

p :;;;2' 
1/4 
78  

0.540 

0.840 th 
0.675 

3 
/4 1.050 

1 
1.660 11/4 
1.315 

1y2 1.900 
2 

2.875 21/2 

2.375 

T Taper  Thread 

With use of 
Reamer 

3 

A 0.234l 
'764 0.328' 

27/64 0.422' 
9/16 0.562' 

'7115 0.688l 
'764 0.891 

lY8 1.129 
1'732 1.469 

1 45/a4 1.703 
2ly64 2.1 72 

237/64  2.518 

Without use of 
Reamer 

4 

C 0.242l 
Q 0.332l 

2 6  0.438' 
/16 0.562' 

4764 0.703' 
2'/2 0.906' 

1y64 1.1 41 
131/64 1.484 

123/32 1.719 
23/16  2.188 

2'9/64  2.609 

Straight Pipe 
Thread 

(NPSC)' 

5 

y4 0.250' 
'732 0.344' 

7 /16 . 0.438l 
"64 0,578' 

"32 0.7 1 9 
"64 0.922' 

1732 1.1 56' 
1% 1.500 

174 1.750 
27/32  2.219 

2'1/52 2.656 

GENERAL NOTE: The use of twist drills of the diameters listed will 
not assure completely  formed threads  over the entire L1 length. 
NOTES: 
(1) American  National Standard twist drill sizes in accordance with 

ANSI 894.1 1, applicable to commercial  threads only. 
(2) Twist drill diameters for NPSM,  NPSL  and  NPSH  threads  may  be 

larger to suit the increased internal minor diameters  established 
for these  threads.  Refer to Tables 6 and 7 in this Standard  and 
Table 3 in ANSI 82.4, Hose  Coupling  Screw  Threads. 
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