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FOREWORD

(This Foreword is not part of ASME B1.20.5-1991.)

In 1973, the American National Standards Committee B2, which had formerly been re-
sponsible for pipe thread standards, was absorbed by ANSI Standards Committee B1 and
reorganized as subcommittee 20. A complete rewrite of the B2.2-1968 Standard on Dryseal
Pipe Threads was completed with the publication of ANSI B1.20.3-1976 for product threads
and the ANSI B1.20.5-1978 Standard for Gaging.

The product thread standard ANSI B1.20.3 establishes two classes of dryseal pipe threads:
Class 1 and Class 2. The classes differ only in inspection requirements. With Class 1 threads,
inspection of root and crest truncation is not specified. Class 2 threads are identical to
Class 1 threads except that inspection of root and crest truncation is required. This gaging
standard includes 6-step crest and root check gages, which, within their limitations, should be
helpful in establishing the degree of conformance of product threads.

When 6-step crest or root check gages are to be used, it is necessary to classify the product
thread size into a size range (minimum, basic, or maximum) as shown in Fig. 1. The use of
3-step L1 thread gages for NPTF threads requires estimating the one third of a turn, plus or
minus, from the basic notch on the gage to classify the thread as basic. Use of this same one
third turn estimation is required to determine minimum and maximum ranges. This Standard
includes 4-step taper thread gages to eliminate the need for estimating the one third turn de-
viation from basic necessary with 3-step or basic step gages. 3-step taper thread gages are
included in Appendix A for those who may prefer to use them.

Crest and root check gages for NPTF threads are also covered in this Standard. Prior to the
- publication of ANSI B1.20.5-1978 many gage manufacturers had calculated diameters for and
made such gages based on methods used for ANPT (MIL-P-7105) 6-step gages, which were
calculated to the extremes of the minimum and maximum zones, where most product threads
should never be, and which, further, is not the same logic used in calculating the pair of basic
steps. The NPTF 6-step gages tabulated herein are based on the mid-point of each range as
determined by the L, plug gage (minimum, basic, or maximum) for calculation of the trun-
cation limits where most of the product threads should be (see Fig. 2).

It should be noted that all references to the turns of engagement method for inspection of
product threads have been withdrawn from this Standard. Results obtained by that method
were found to quite often disagree with those obtained by the step limit method described here
within. Also, inconsistencies in the end threads on the product and gages do not provide for
a constant disengagement point between the two. This does not however preclude the use of
this method in any way as an acceptable means of inspecting taper pipe threads. When this
method is chosen, customer and vendor should agree on gaging procedures and minimum/
maximum acceptance limits on the turns of engagement. Information on this method can be
found in Appendix D for reference.

The gaging data in this Standard supersedes that given in ANSI B1.20.5-1978. The proposed
standard was submitted by Standards Committee B1 to the Secretariat and the American Na-
tional Standards Institute. It was approved and formally designated as an American National
Standard on January 22, 1991.

ii
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ASME B1.20.5-1991

GAGING FOR DRYSEAL PIPE THREADS (INCH)

1 GAGING
1.1 Scope

The scope of this Standard is to provide information
regarding practical dryseal thread inspection methods
and commonly used gages for production evaluation
purposes. All dimensions are in inches unless otherwise
specified.

1.1.1 Federal Government Use. When this Stan-
dard is approved by the Department of Defense and the
Federal agencies and is incorporated into FED-STD-
H28/8, Screw-Thread Standards for Federal Services,
Section 8, the use of this Standard by the Federal Gov-
ernment is subject to all the requirements and limitations
of FED-STD-H28/8.

1.2 How Dryseal Works

The principle of dryseal threads is based on crest and
root contact at handtight engagement at both major and
minor diameters. Conformance to L,, L,, and L; func-
tional size gages alone will not assure that the threads
will be drysealed to ANSI B1.20.3 design specfications.
In addition to functional size, the dryseal crest and root
truncations must be held on both external and internal
. threaded products in order to be dryseal. This applies to
both straight and taper dryseal threads.

1.3 Limitations

Industry has developed gaging practices over many
years which have resulted in the common use of L), L,,
L;, and plain taper plug and ring gages to evaluate dry-
seal pipe threads. These are functional gages intended
to aid the manufacturer in the control of threading op-
erations. It must be recognized that conformance to a
functional gage or series of gages is not conclusive evi-
dence of conformance to the design requirements of
ANSI B1.20.3. For critical applications more extensive
inspection and testing, not covered in this Standard, may
be required in order to insure an acceptable seal.

1.3.1 These gaging practices used with proper tool
configuration control, sound manufacturing and part
support practices, and visual inspection have provided
pipe threads that sealed acceptably for many producers
of pipe threads.

1.3.2 These gages and gaging practices are intended
to evaluate unused pipe threads. Once a thread joint is
made up wrench tight, metal is deformed by design and
may not be found acceptable using these described gages
and methods. It is the user’s responsibility to determine
if the used thread will perform satisfactorily in its in-
tended application.

1.4 Product Thread Designations

Dryseal pipe threads are designated by specifying in
sequence the nominal size, threads per inch, thread
symbol, and class where required.

EXAMPLES:

1/8-27 NPTF-1

1/8-27 NPTF-2

1/8-27 PTF-SAE SHORT

1/8-27 NPSF

1/8-27 NPSI
Each of the letters in the symbols has a definite signifi-
cance as follows:

N = National (American) Standard

P = Pipe

T = Taper

S = Straight

F = Fuel and Oil
I = Intermediate

For further information see ANSI B1.20.3.

1.4.1 Reference Documents. The latest issues of
the following documents form a part of this Standard to
the extent specified herein.

ANSI/ASME B1.7

Nomenclature, Definitions and Letter Symbols for Screw
Threads

ANSI B1.20.3

Dryseal Pipe Threads

ANSI B47.1

Gage Blanks
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ASME B1.20.5-1991

GAGING FOR DRYSEAL PIPE THREADS (INCH)

TABLE 1 GAGES AND TOLERANCES

Product Thread
Thread to be Tolerance Applied to Basic Size Limit Method of Gaging
Gaged Gaged With [Note {1)] [Note (1}} Tolerance
NPTF, external ‘ Plus (small) Minus (large)
L, or Ly'short and [Note (2)] 1 turn 1 turn
PTF-SAE L or L2 short ring gages Plus (small) Minus (large)
SHORT, external O turn 1.5 turn
Threads are within the
NPTF, internal Plus (large) Minus {small) 3\1‘:‘::16::: ;?Leéﬁzf °
L, or L, short and [Note (3)] 1 turn 1 turn P .
L, o L, short plug gages - reference point is on or
PTF-SAE 3 3 Plus (large) Minus (small) between the maximum
SHORT, internal O turn 1.5 turn and minimum step of
the L, gage
Plus (large) Minus (small)
NPSF, internal . 0 turn 1.5 turn
L, or L, short plug gage
Plus {large) Minus (small)
NPSI, internal 1 turn 0.5 turn
NOTES:

(1) Step limit gages with 4 {or 3) steps should be used.

{2) The difference in engagement of the L, versus L, ring gages shall not exceed 0.5 turn. See para. 1.8.4.
(3) The difference in engagement of the L, versus L, plug gages shall not exceed 0.5 turn. See para. 1.8.4.

1.5 Inspection of Product Threads

1.5.1 Inspection of NPTF Class 1 Threads and
PTF-SAE Short Threads. Acceptability is determined
by coordinated use of L, and L, gages for external prod-
uct threads and L, and L, gages for internal product
threads. Crest and root truncation is generally consid-
ered to be controlled by tooling or other means.

1.5.2 Inspection of NPTF Class 2 Threads. Ac-
ceptability is determined, in part, by coordinated use of
L, and L, gages for external product threads and L, and
" L, gages for internal product threads. Direct measure-
ment of crest and root truncation is a method that en-
sures a high degree of accuracy in determining
compliance with this Standard for both external and in-
ternal threads, but may not be necessary or practicable.
It does not preclude the use of other gaging methods or
inspection techniques such as L, and L, snap or indi-
cating gages, 6-step crest or root check gages and in-
process control of tooling. This Standard covers the
6-step crest check gages and 6-step root check gage for
NPTF threads. (See para. 1.8.6.)

1.5.3 Inspection of NPSF and NPSI! Internal
Threads. Functional size is determined by use of the
applicable L, taper thread gage (see Table 1) since these

product threads are intended to assemble with taper dry-
seal external threads. Crest and root truncation is gen-
erally considered to be controlled by ‘tooling or other
means and can be verified by direct measurement.

1.6 Methods of Gaging Product Threads

1.6.1 The method of gaging dryseal pipe threads de-
scribed in this Standard is commonly called the limit
method. The limit method is intended for L, and L, ring
gages and L, and L; plug gages of the corresponding
4(or 3)-step design. Basic step plug and ring gages may
also be used. The 4-step design facilitates the use of the
6-step crest and root check gages.

1.6.2 When the limit method is used NPTF external
and internal threads should be gaged with NPTF length
gages with steps to indicate the size range to which the
product thread qualifies (minimum range, basic range,
or maximum range). PTF-SAE short product threads
should be gaged with NPTF gages modified with steps
to indicate the short length of hand tight engagement for
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GAGING FOR DRYSEAL PIPE THREADS (INCH)

that application. Both L, and L, gages for the external
threads and L, and L, gages for internal threads are used
to inspect these types of dryseal pipe threads.

When the turns engagement method of gaging is used,
the NPTF length and short length gages can be used
interchangeably, since the pitch diameter size at the
small end of the gage is the same in both cases, and the
step location is not used for the turns location method
of gaging.

NPSF and NPSI straight internal threads should be
gaged with NPTF gages modified with steps to indicate
the minimum and maximum pitch diameters assigned to
the respective type of thread. Only the L, type gages are
used on NPSF and NPSI straight internal threads (GO
and NOT GO straight gages are not recommended for
size acceptance).

1.7 Coordination of Gages

As described in paragraphs under 2.1 the L, and L,
ring gages and the L, and L; plug gages provide a check
of the functional diameter (excluding crest and root
truncation) of the product threads. Additionally, the co-
ordinated use of these gages provides a check on the
taper of the product thread. Proper use of the 6-step crest
and root check gages also requires coordination with the
L, ring or L, plug gage.

1.7.1 Order of Gaging. The L, gage is always used
first. The L, or Ly gage is used second and if root
and/or crest check gages are used, they are applied last.

1.7.2 Gage and Product Thread Reference
Points. Since dryseal pipe threads (except NPSF and
NPSI) and the gages covered by this Standard are
tapered, the gages will only engage the product thread
a finite amount. Consequently, gaging is based on the
relative position of the gage to the product thread.

1.7.2.1 For the limit method of gaging, the ref-
erence points of the gages are the steps. In order to pro-
vide a common reference point and eliminate variations
due to chamfer or uneven surface, the reference point of
external and internal product threads is the end of the
pipe or fitting, provided the chamfer does not exceed
the major diameter of the internal thread or be less than
the minor diameter of the external thread. Allowance

ASME B1.20.5-1991

must be made for excessive chamfer at the small end of
the external thread and the large end of the internal
thread. When this condition exists customer and vender
should agree upon a common reference point to be used
in inspection.

1.7.3 Classification of Product Thread Size
{NPTF). When 6-step crest and/or root check gages are
used, it is necessary that the product thread be classified
either as a ‘‘maximum thread,”’ ‘‘basic thread,’’ or
“‘minimum thread.’’ Classification is based on the po-
sition of the L, ring or L, plug gages.

1.7.3.1 For the limit method of gaging, the prod-
uct thread reference point may not directly coincide with
the L, ring or L, plug reference points (maximum, basic,
or minimum step). Therefore, the distance between the
maximum step and minimum step is divided into three
equal ranges as shown in Fig. 1. The ranges may be
determined by use of 4-step L, taper thread gages or
may be approximated by eye or by turns of the gage on
the product thread. If the reference point of the product
thread lies in the minimum range, basic range or maxi-
mum range, it is termed a ‘‘minimum thread,”” *‘basic
thread,”” or ‘‘maximum thread’’ respectively.

1.8 Use of Gages

1.8.1 Prior to gaging threads, it is important that the
gage and product threads are clean and free from burrs.

1.8.2 In all cases when a gage is used, it is inserted
or screwed handtight onto or into the product thread.
The next steps of the gaging procedure are detailed in
the following paragraphs, and unless noted otherwise,
L,, L,, and L; are synonymous with L, Short, L, Short,
and L; Short. An outline of the gages and gaging tol-
erances are given in Table 1.

1.8.3 L, Gages. For the limit method of gaging
using 4(or 3)-step gages, the product thread' reference
point must lie between the appropriate steps. If the 6-step
crest and/or root gages are to be used, the product thread
must be classified to be either a ‘‘maximum thread,’’
“‘basic thread,”” or ‘‘minimum thread’’ (see para.
1.7.3).

1.8.4 L, Gage or L; Gage. The L, gage is the siz-
ing gage and L, and L, gages are relationship gages.
When assembled with the L, or L; gage the position of
the product thread reference point may not vary more
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ASME B1.20.5-1991 GAGING FOR DRYSEAL PIPE- THREADS (INCH})
Step 1 Step 2 Basic Step3 Step4
(Ref.) )
| — e :

Minimum range Maximum range

internal Basic . internal
Maximum range range Minimum range

external external

T/3 7/3 T/3
T

FIG. 1

per L taper thread gage

determination

Steps of a 6-step crest
or root check gage

GENERAL NOTE: 7 = 2 turns

CLASSIFICATION OF NPTF PRODUCT THREAD SIZE USING 4-STEP GAGES

Step 1 of Step 2 of Step 3 of Step 4 of
4-step L 4-step L, 4-step Ly 4-step L
plug gage 1 plug gage | plug gage ' plug gage
Maximum Basic Maximum
range range ‘range
Product thread classification | l }
—— (Minimum thread) {Basic thread) {Maximum thread)
| ‘ | J I | | l |
[} ] T 1T
} - MN | MNT s | Br mMx | mxr

FIG. 2

GENERAL NOTE:
Example shown is for the inspection of internal product thread.

Step Corresponds to:

MN Minimum thread with minimum truncation
MNT Minimum thread with maximum truncation
B Basic thread with minimum truncation

8r Basic thread with maximum truncation

MX Maximum thread with minimum truncation
MXT Maximum thread with maximum truncation

IDENTIFICATION OF STEPS ON 6-STEP CREST OR ROOT CHECK GAGE
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GAGING FOR DRYSEAL PIPE THREADS (INCH)

than +'4 turn from the position as established when as-
sembled with the L, gage. When using 4(or 3)-step L,
or L3 gages the product thread reference point is not
required to lie between the same set of steps as when
assembled with the L, gage and may lie beyond the
maximum and minimum steps. Steps on L, and L; gages
are for reference only.

1.8.5 6-Step Crest Check Gage or 6-Step Root
Check Gage. When using the limit method of gaging,
the gage must correlate to the product thread classifi-
cation as determined by the L, gage. Specifically, if the
product thread is classified as a ‘‘maximum thread,’’ the
product thread reference point must lie between the two
steps of the gage marked MX and MX;. If the product
thread is classified as a ‘‘basic thread,”” the product
thread reference point must lie between the steps of the
gage marked B and By. If the product thread is classified
as a ‘‘minimum thread,’’ the product thread reference
point must lie between the steps of the gage marked MN
and MNr. An identification of the six steps is shown in
Fig. 2.

1.8.6 Limitations on Reliability of 6-Step Gages
for Establishing Truncation and Width of Flats on
Product Threads. Use of the 6-step gage in conjunc-
tion with the L, thread gage presumes a perfect thread
flank contact of the gage to product thread which can
never exist except on a thread with perfect flank angles,
lead, and taper. The product thread groove is always
wider than the gage thread ridge which fits into it. The
product thread root flat is therefore always wider than
indicated by the position of the 6-step gage while the
crest flat is always narrower. (See para. 1.5.2.)

1.9 Direct Measurement of Crest and Root
Truncation

One method of direct measurement of truncation is
by optical projection. With this method, it is difficult to
measure truncation as defined. Therefore, measurement
of the equivalent width of flat is a common practice.
External threads can be directly projected, but internal
threads must either be sectioned and projected by re-
flection or cast' and the cast used for direct projection.
Magnification should not be less than 20X and may need
to be greater for accurate resolution of small size threads.

! Some silicon rubber molding compounds have been found to be good
casting material.

ASME B1.20.5-1991

1.10 Inspection of Gages

1.10.1 Periodic inspection of gages is necessary in
order to detect gages worn beyond the limits specified
in para. 2.4. Since gage wear is directly related to gage
use, frequency of inspection must be determined by each
user.

1.10.2 Working gages are generally inspected by
using master gages. Master gages provide a functional
check of all thread elements (except crest and root trun-
cation) but will not detect uneven wear. Consequently,
the individual thread elements (pitch diameter, lead,
taper, half angle, truncation, and major or minor diam-
eter) of working gages should be measured occasion-
ally. Measurement of these thread elements can be made
by the user but because of the relatively elaborate equip-
ment and procedures required, it may be most econom-
ical to send the gages to a gage manufacturer or to a
measurement laboratory.

1.10.3 Methods of Measuring Externally
Threaded Gages. Two-wire, three-wire, and four-wire
methods described in Appendix B, are used for measur-
ing pitch diameter for taper threads. The choice from
these methods is a matter of preference and more often
depends on the availability of fixtures and measuring
equipment. Lead and taper can be measured on measur-
ing machines, half angle, and truncation (width of flat),
by optical projection.

1.10.4 Methods of Measuring Internally
Threaded Gages. Internal threads are generally much
more difficult to measure directly than external threads.
There are no standard methods for measuring pitch di-
ameter although it is generally determined by mating the
ring gage to a master taper thread plug gage as described
in Appendix B. Measurement of pitch diameter can also
be made by using the ball probe method described in
Appendix B. Lead and taper can be measured on mea-
suring machines, half angle, and truncation, by optical
projection of a cast.

1.10.5 Standoff. The relative position of a gage
when mated to another gage or workpiece (see Fig. 3).
It is recommended that the standoff of each working gage
from its respective master be determined and that the
value be taken into consideration when the working gage
is used. Working gages should be replaced when the
standoff is more than one-half turn from basic size.
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TABLE 2 FUNCTION AND APPLICATION OF GAGES COVERED IN
‘ ASME B1.20.5-1991

WORKING GAGES
NPTF PTF-SAE SHORT
L, ring 4-step Table 7 L; short ring 3-step Table 8
L, ring Basic step Table 7 L, short ring 3-step Table 10
L, ring 3-step Table A1 L, short plug 3-step Table 14
L,ring 4-step Table 9 L4 short plug 3-step Table 17
L,ring Basic step Table 9
L,ring 3-step Table A2
Crest ring 6-step Table 11
Root ring 6-step Table 12 NPSF
L, plug 4-step Table 13
L, plug Basic step Table 13 L, short plug 3-step Table 14
L, plug 3-step Table A3
L; plug 4-step Table 16
L5 plug Basic step Table 16
L5 plug 3-step Table A4 NPSI
Crest plug B-step Table 18
Root plug 6-step Table 19 L, plug 3-step Table 15
MASTER GAGES

Ring for L, and L5 taper plug Table 20

Plug for L, and L, taper ring Table 21

Ring for 8-step crest plug Table 22

Plug for 6-step crest ring Table 22

Ring for 6-step root plug Table 23

Plug for 6-step root ring Table 23

2 GAGES
2.1 Types and Functions of Gages

Although inspection of dryseal pipe threads may in-
volve instruments for direct measurement as well as
gages, this section covers only gages. The types of gages
listed below are ring and plug gages; however, snap or
indicating gages may be used provided that the func-
tions listed below are satisfied. It should be noted, how-
ever, that standard thread gages for dryseal pipe threads
are designed to provide a functional check rather than
to measure individual thread elements. The gages cov-
ered in this Standard are listed according to function and
application in Table 2.

2.1.1 Gages for Checking External Threads
2.1.1.1 L, Taper Thread Ring Gage or L,
Short Taper Thread Ring Gage. Checks the func-
tional diameter and minimum height of thread form (ex-
cluding root and crest truncation) of that portion of the

thread engaged when mating dryseal pipe threads are
assembled handtight.

2.1.1.2 L, Taper Thread Ring Gage or L,
Short Taper Thread Ring Gage. Checks the func-
tional diameter (excluding root and crest truncation) of
the threads provided for wrench make-up beyond the L,
length, and in relation to the position of the L, ring,
provides an indication of taper deviation, or excessive
root truncation.

2.1.1.3 Crest Check Ring Gage. Checks the
major diameter (crest truncation) of the external thread.

2.1.1.4 Boot Check Ring Gage. Checks the mi-
nor diameter (root truncation) of the external thread.

2.1.2 Gages for Checking Internal Threads
2.1.2.1 L, Taper Thread Plug Gage or L,
Short Taper Thread Plug Gage. Checks the func-
tional diameter and minimum height of thread form (ex-
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cluding root and crest truncation) of that portion of the

thread engaged when mating dryseal pipe threads are

assembled handtight.

2.1.2.2 L; Taper Thread Plug Gage or L;
Short Taper Thread Plug Gage. Checks the func-
tional diameter, (excluding root and crest truncation) of
the threads provided for wrench make-up beyond the L,
length, and in relation to the position of the L, plug,
provides an indication of taper deviation, or excessive
root truncation.

2.1.2.3 Crest Check Plug Gage. Checks the
minor diameter (crest truncation) of the internal thread.

2.1.2.4 Root Check Plug Gage. Checks the
major diameter (root truncation) of the internal thread.

2.1.3 All dimensions in this Standard, including all

tables are in inches unless otherwise specified.

2.2 Taper Thread Gages

There are two kind of gages: working gages and mas-
ter gages.

2.2.1 Working gages are used to check product
threads during manufacture and for acceptance. Each set
of working gages consists of L, and L, ring gages and
L, and L, plug gages. For Class 2 product threads, crest
check and root check gages should also be included in
a set of working gages.

2.2.2 Master gages are used as a reference to check
new working gages and for surveillance of used working
gages and classification of them as to standoff. How-
ever, it is not necessary to have master gages if other
methods of inspecting working gages are employed.
Each set of master gages consists of an L,/L; master
ring gage and an L,/L, master plug gage. (See Fig. 4.)

2.3 Thread Form

2.3.1 L, and L, Taper Thread Ring Gages and
L, and L, Taper Thread Plug Gages. L, and L, ring
gages and L, and L, plug gages have a triangular thread
form with truncated crests and cleared roots. The angle
between the flanks of the threads is 60 degrees when
measured on an axial plane and the line bisecting this
angle is perpendicular to the axis of the threads making
each half angle equal to 30 degrees. L, ring and plug
gages have a truncation parallel to the pitch line, equal
to the maximum root truncation of the product thread,
while crests of L, ring and L; plug gages have a trun-
cation of 0.20p. The form of the thread root is optional,
but must clear a 0.042p flat (0.036p truncation).

GAGING FOR DRYSEAL PIPE THREADS {INCH})

NOTE: The maximum width of root relief permissible equals the
maximum product root width (see ANSI B1.20.3).

2.3.2 Root Check Ring and Plug Gages. Root
check ring and plug gages have a triangular thread form
with truncated crests and cleared roots. The angle be-
tween the flanks of the threads is 50 degrees when mea-
sured on an axial plane and the line bisecting this angle
is perpendicular to the axis of the threads. (The 50 de-
gree thread angle enables the gage to contact only at the
root of the product thread so that root truncation can be
checked.) Crests are truncated to provide a gage maxi-
mum flat width that is 0.001 inch smaller than the min-
imum flat width of the product thread root. The form of
the thread root is optional, but must clear a 0.15p flat.

2.3.3 Crest Check Ring and Plug Gages. Crest
check ring and plug gages are plain (cylindrical) taper
gages.

2.3.4 Optical Projection of Thread Form. Visual
method of inspection may be used in lieu of the root
check and crest check ring and plug gages. The threads
of tools and the threads of a percentage of the product
external threads, or casts in the case of internal threads,
may be visually checked by optical comparator projec-
tion (at least 20X) for thread form and truncation.

2.4 Gage Tolerance

In the manufacture of gages, variations from basic di-
mensions are unavoidable. Furthermore, gages will wear
in use. In order to fix the maximum allowable variations
of gages, tolerances have been established and are ap-
plied to the basic dimensions given in Section 2.5.

2.4.1 Working Gage Tolerance. Manufacturing
tolerances for working gages are given in Table 3. The
maximum wear on a working gage shall not be more
than the equivalent of one-half turn as determined by
the master gage.

2.4.2 Master Gage Tolerance. Master gage toler-
ances are shown in Table 4. Master gages should be a
matched set (plug and ring) and accompanied by a rec-
ord of the amount they vary from being flush to basic in
terms of standoff specified in three decimal places.

2.4.3 Relationship of Lead and Angle Vari-
ations to Pitch Diameter Tolerance

2.4.3.1 Functional size of pitch diameter is af-
fected by variations in lead and angle and the effect of
these variations can be expressed as an equivalent vari-
ation in diameter. Diameter equivalents of variations in
lead and half angle are given in Tables 4 and 5 respec-
tively.
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GAGING FOR DRYSEAL PIPE THREADS (INCH})

2.4.3.2 These corrections are always added to the
pitch diameter in the case of external threads and sub-
tracted in the case of internal threads regardless of
whether the lead or angle variations are plus or minus.

2.4.3.3 The diameter equivalent for lead and an-
gle variations plus the pitch diameter variation multi-
plied by 16 gives the longitudinal variation from basic
at the gaging notch.

2.5 Working Gage Dimensions

The basic dimensions given in the following para-
graphs pertain to working gages. Both 4-step and basic
notch gage designs are covered for L; and L, ring gages
and L, and L, plug gages. Only the 6-step design is cov-
ered for crest and root check gages. The 4-step gages
are included because they facilitate the use of the 6-step
crest and root gages. Although the basic notch gage is
more difficult to use in conjunction with the 6-step crest
and root gages, it is more economical to manufacture
and may be used for checking both NPTF threads, and
PTF-SAE SHORT threads.

2.5.1 L, Ring Gage (for checking NPTF
threads). The 3-step design is included in Appendix A
for reference. (See Table 7.)

2.5.2 L, Short Ring Gage (for checking PTF-SAE
SHORT threads). See Table 8.

25.3 L, Ring Gage (for checking NPTF
threads). The 3-step design is included in Appendix A
for reference. (See Table 9.)

2.5.4 L, Short Ring Gage (for checking PTF-SAE
SHORT threads). See Table 10.

2.5.5 Crest Check Ring Gage (for checking
NPTF threads). See Table 11.

ASME B1.20.5-1991

2.5.6 Root Check Ring Gage (for checking NPTF
threads). See Table 12.

2.5.7 L, Plug Gage (for checking NPTF threads).
See Table 13. The 3-step design is included in Appendix
A for reference.

2.5.8 L, Short Plug Gage {for checking PTF-SAE
SHORT and NPSF threads). See Table 14.

2.5.9 L, Plug Gage, NPSI (for checking NPS|
threads). See Table 15.

2.5.10 L; Plug Gage (for checking NPTF
threads). See Table 16.

2.5.11 L5 Short Plug Gage (for checking PTF-
SAE SHORT threads). Sec Table 17.

2.5.12 Crest Check Plug Gage (for checking
NPTF threads). See Table 18.

2.5.13 Root Check Plug Gage (for checking
NPTF threads). See Table 19.

2.6 Master Gage Dimensions

The basic dimensions given in the following tables
pertain to master gages for NPTF threads.

2.6.1 Master Ring Gage (for checking NPTF
Working Plug Gages). See Table 20.

2.6.2 Master Plug Gage {(for checking NPTF
Working Ring Gages). See Table 21.

2.6.3 Master Ring and Plug Gages (for check-
ing NPTF 6-Step Working Crest Ring and Plug
Gages). See Table 22.

2.6.4 Master Ring and Plug Gages (for check-
ing NPTF 6-Step Working Root Ring and Plug
Gages). See Table 23.
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GENERAL NOTE:
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L+,

E, 7
.'//

Ly + L,

r— Basic notch

\'Ez

E,

(d) L,/L, Master Ring With L,/L, Master Plug

L+ L,
~ Lyf+—t—1 L,
, %, | — Basic notch

Basic notch

(f) L,/L; Master Ring With L; Plug

Master gage set consists of one full-form L,/L, master taper thread plug gage and one full-form L,/L, master taper thread

ring gage.

FIG. 4 RELATIVE POSITION OF MASTER PLUGS AND RINGS TO WORKING GAGES
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TABLE 3 TOLERANCES FOR WORKING PLUG AND RING GAGES

Tolerance ’ Toler- Toler-
[Note {(4)] ance ance Total Cumulative
Toler- Tolerance on Tolerance on on [Note (6)}
ance on Lead Half-Angle, on Taper Major Minor Tolerances on
[Note (1)] | [Notes (2), (3)] Minutes [Notes (3), {5)] Diam. Diam. Pitch Diam. Stand-
on Pitch off
Nominal Diam. Plugs | Rings | Plugs Rings Plugs Rings [Notes
Size (£) Plugs Rings (+) () (+) (=) (=) (+) Plugs Rings | (7), (8)]
1 2 3 4 5 6 7 8 9 10 11 12 13

16-27 0.0002 | 0.0002 | 0.0003| 15 20 | 0.0003 | 0.0006 | 0.0012 | 0.0012 | 0.00080 | 0.00105 | 0.030
Vo -27 0.0002 | 0.0002 | 0.0003 | 15 20 | 0.0003 | 0.0006 | 0.0012 | 0.0012 } 0.00080 | 0.00105 | 0.030
Ya-18 0.0002 | 0.0002 | 0.0003 | 15 20 | 0.0004 | 0.0007 | 0.0012 | 0.0012 | 0.00092 | 0.00122 | 0.034
% -18 0.0002 | 0.0002 | 0.0003| 15 20 | 0.0004 | 0.0007 | 0.0012 | 0.0012 | 0.00092 | 0.00122 | 0.034

2 -14 0.0003 | 0.0002 | 0.0003 | 10 15 | 0.0006 | 0.0009 [ 0.0015 | 0.0015 | 0.00097 | 0.00130 | 0.036
Ya -14 0.0003 | 0.0002 | 0.0003| 10 16 | 0.0006 | 0.0009 | 0.0015 | 0.0015 | 0.00097 | 0.00130 | 0.036

1

-11'% | 0.0003 | 0.0003 | 0.0004 | 10 15 10.0008 | 0.0012 | 0.0015 | 0.0015 | 0.00121 | 0.00157 | 0.044

1% -11%| 0.0003 | 0.0003 | 0.0004 | 10 15 | 0.0008 | 0.0012 | 0.0015 | 0.0015 | 0.00121 | 0.00157 | 0.044

1% -11% | 0.0003 | 0.0003 | 0.0004| 10 15 | 0.0008 | 0.0012 | 0.0015 | 0.0015 | 0.00121 | 0.00157 | 0.044

2

-11'%.| 0.0003 | 0.0003 | 0.0004 | 10 16 10.0008 | 0.0012 { 0.0015 | 0.0015 | 0.00121 | 0.00157 | 0.044

22 - 8 0.0005 | 0.0004 | 0.0005 7 10 10.0010 | 0.0014 | 0.0019 | 0.0019 | 0.00158 | 0.00193 | 0.056

3

-8 0.0005 | 0.0004 | 0.0005 7 10 | 0.0010 | 0.0014 | 0.0019 | 0.0019 | 0.00158 | 0.00193 | 0.056

GENERAL NOTES:

(a)

The tolerances for the length from small end to gaging notch of the L, and L5 plug gages shall be +0.000 and —0.001 for
sizes A6 to 2 inclusive and +0.000 and —0.002 for sizes 2'2 and larger.

{b) The tolerances for the overall thread length L, of the plug gage shali be +'%s and -0 for sizes 16 to 2 inclusive and +'52 and
—0 for sizes 22 and larger.
{c} Tolerance for the thickness of the L; and L, ring gages shall be —0.000 and +0.001 for sizes s to 2 inclusive and —0.000
and +0.002 for sizes 22 and larger.
(d) The tolerances for step lengths of all 4-step gages is as follows:
Step 1, +0.002 and —0.000
Step 2, +0.001
Step 3, +0.001
Step 4, +0.000 and —0.002
NOTES:
{1) To be measured at the gaging notch of plug gage.
{2) Allowable variation in lead between any two threads in L, length of gage.
{3) The lead and taper on plug and ring gages shall be measured along the pitch line omitting the incomplete threads at each end.
{4) In solving for the correction in diameter for angle variation the average variation in half angle for the two sides of thread
regardiess of their signs, should be taken.
(5} Allowable variation in taper in L, length of gage.
(6} Total cumulative tolerance on pitch diameter = PD tolerance + diameter equivalent of lead variation + diameter equivalent of
half angle variation.
(7) Between the plug gage gaging notch and the large end of the ring gage when dimensions are at opposite extremes of the
tolerance limits.
(8) Maximum possible interchange standoff, any ring against any plug other than its master plug, may occur when taper variations

are zero and all other dimensions are at opposite extreme tolerance limits. Actual standoff should be well within these maxi-
mum limits. Refer to Tables 5 and 6 for diameter equivalents of lead and half angle variations respectively.
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TABLE 4 TOLERANCES FOR MASTER PLUG AND RING GAGES

Toler- Toler-

Tolerance ance ance Total Cumulative
Toler- Tolerance {Note (4)} Tolerance on on [Note (6)]
ance [Notes (2), (3)] on Half [Notes (3), (5)] Major | Minor Tolerances on Stand-
[Note (1] on Lead Angle, min on Taper Diam. Diam. Pitch Diam. off
on Pitch [Notes
Nominal Diam. Plugs | Rings | Plugs Rings Plugs Rings {7}, {8)]
Size (+) Plugs Rings {(+) (+) {+) (=) (=) {+) Plugs Rings (+)

1 - 2 3 4 5 6 7 8 9 10 11 12 13
Yhe~27 0.0001 0.0001 0.00015 8 12 |1 0.00015 | 0.0003 | 0.0006 | 0.0006 | 0.0004 | 0.00056 | 0.002
Yo ~27 0.0001 0.0001 0.00015 8 12 ) 0.00015(0.0003 | 0.0006 | 0.0006 | 0.0004 |0.00056 | 0.002
a —-18 0.0001 0.0001 0.00015 8 12 |{0.0002 |0.0003{0.0006)0.0006 | 0.00047 | 0.00066 | 0.002
% -18 0.0001 0.0001 0.00015 8 12 {0.0002 |0.0003|0.0006 | 0.0006 | 0.00047 | 0.00066 | 0.002

2 -14 0.00015 | 0.0001 | 0.00015 6 10 10.0003 |0.0004 |0.0007 | 0.0007 | 0.00051 | 0.00073 | 0.002

¥% -14 0.00015 | 0.0001 | 0.00015 6 10 {0.0003 |0.0004}0.0007 | 0.0007 | 0.00051 ] 0.00073 |-0.002
1 -11'%| 0.00015 | 0.00015 | 0.0002 6 10 |0.0004 |0.0005|0.0007 | 0.0007 | 0.00064 | 0.00089 | 0.002
1% -11"%{ 0.00015 | 0.00015 | 0.0002 6 10 }0.0004 |0.0005{0.0007 [0.0007 |0.00064 | 0.00089 ] 0.002
1'% -11",| 0.00015 | 0.00015 | 0.0002 6 10 10.0004 |0.0005 0.0007 | 0.0007 | 0.00064 | 0.00089 | 0.002
2 -11%] 0.00015 | 0.00015 | 0.0002 6 10 |0.0004 |0.0005 |0.0007 |0.0007 | 0.00064 | 0.00089 | 0.002
2% - 8" | 0.00025 | 0.0002 | 0.00025 5 7 {0.0005 |0.0006 |0.0009 [0.0009 | 0.00088|0.00107 | 0.003
3 -8 0.00025 | 0.0002 | 0.00025 5

7 10.0005 |0.0006|0.0009 |0.0009 | 0.00088|0.00107 | 0.003

GENERAL NOTES: ’

(a) The tolerances for the length L, from small end to gaging notch of the plug gage shall be +0.000 and —0.0005 for sizes Y
to 2 inclusive and +0.000 and —0.001 for sizes 2% and larger.

{b) The tolerances for the overall thread length L, of the plug gage shall be +0.000 and —0.001 for sizes s to 2 inclusive and

+0.000 and —0.002 for sizes 2 'z and larger.

Tolerances for the thickness of the ring gage shall be —0.000 and +0.001 for sizes Yis to 2 inclusive and —0.000 and +0.002

for sizes 2 'z and larger.

{d) Refer to Tables 6 and 7 for diameter equivalents of lead and half angle variations respectively.

(c

NOTES:

{1) To be measured at the gaging notch of plug gage.

{2) Allowable variation in lead between any two threads in L, length of gage.

(3) The lead and taper on plug and ring gages shall be measured along the pitch line omitting the incomplete threads at each end.

(4) In solving for the correction in diameter for angle variations, the average variation in half angle for the two sides of thread
regardless of their signs, should be taken.

(5) Allowable variation in taper in L, length of gage.

(6) Total cumulative tolerance on pitch diameter = PD tolerance + diameter equivalent of lead variation + diameter equivalent of
half angle variation.

(7) Between master plug at gaging notch and the large end of the master ring gage.

(8) Tolerances listed are standoff limits for master ring to its original master plug gage. Master plug to working ring or master ring
to working plug standoff may exceed the standoff shown but should not exceed one-half extreme standoff listed in Table 3,
column 13.

12

A pajj02iuodun “paniwiad SI uonNguIsIp Jo uononpoidal Jayuny oN “1asn AUSIBAIUN plojurlS AQ 0TOZ-S0-190 U0 PapeOojUMOP ‘(L0 1981SYd8) MAMM) JIJUSIOS UOSWOLL AQ AlISISAIUN PIoJURIS 0] Pasuadl| [euarew paybuidod



GAGING FOR DRYSEAL PIPE THREADS (INCH)

ASME B1.20.5-1991

TABLE 5 DIAMETER EQUIVALENT OF VARIATION IN LEAD FOR TOOLS AND GAGES
First 4

Decimal
Places of *Use appropriate column below for 5th Decimal Place of Variation
Variation

ép 0.00000 | 0.00001 | 0.00002 | 0.00003 | 0.00004 | 0.00005 | 0.00006 | 0.00007 | 0.00008 | 0.00009

T 2 3 4 5 6 7 8 9 10 11
0.0000* | 0.00000 | 0.00002 | 0.00003 | 0.00005 | 0.00007 | 0.00009 | 0.00010 | 0.00012 | 0.00014 | 0.00016
0.0001* | 0.00017 | 0.00019 | 0.00021 | 0.00023 | 0.00024 | 0.00026 | 0.00028 | 0.00029 | 0.00031 | 0.00033
0.0002* | 0.00035 | 0.00036 | 0.00038 | 0.00040 | 0.00042 | 0.00043 | 0.00045 | 0.00047 | 0.00048 | 0.00050
0.0003* | 0.00052 | 0.00054 | 0.00055 | 0.00057 | 0.00059 | 0.00061 | 0.00062 | 0.00064 | 0.00066 | 0.00068
0.0004* | 0.00069 | 0.00071 | 0.00073 | 0.00074 | 0.00076 | 0.00078 | 0.00080 | 0.00081 | 0.00083 | 0.00085
0.0005* | 0.00087 | 0.00088 | 0.00090 | 0.00092 | 0.00094 | 0.00095 | 0.00097 | 0.00092 | 0.00100 | 0.00102
0.0006* | 0.00104 | 0.00106 | 0.00107 | 0.00109 | 0.00111 | 0.00113 | 0.00114 | 0.00116 | 0.00118 | 0.00120
0.0007* | 0.00121 | 0.00123 | 0.00125 | 0.00126 | 0.00128 | 0.00130 { 0.00132 | 0.00133 | 0.00135 | 0.00137
0.0008* | 0.00139 | 0.00140 | 0.00142 | 0.00144 | 0.00145 | 0.00147 | 0.00149 | 0.00151 | 0.00152 | 0.00154
0.0009* | 0.00156 | 0.00158 | 0.00159 | 0.00161 | 0.00163 | 0.00165 | 0.00166 | 0.00168 | 0.00170 | 0.00171
0.0010* | 0.00173 | 0.00175 | 0.00177 | 0.00178 | 0.00180 | 0.00182 | 0.00184 | 0.00185 | 0.00187 | 0.00189
0.0011* | 0.00191 | 0.00192 | 0.00194 | 0.00196 | 0.00197 | 0.00199 | 0.00201 | 0.00203 | 0.00204 | 0.00206
0.0012* | 0.00208 | 0.00210 | 0.00211 | 0.00213 | 0.00215 | 0.00217 | 0.00218 | 0.00220 { 0.00222 | 0.00223
0.0013* | 0.00225 | 0.00227 | 0.00229 | 0.00230 | 0.00232 | 0.00234 | 0.00236 | 0.00237 | 0.00239 | 0.00241
0.0014* | 0.00242 | 0.00244 | 0.00246 | 0.00248 | 0.00249 | 0.00251 | 0.00253 | 0.00255 | 0.00256 | 0.00258
0.0015* | 0.00260 | 0.00262 | 0.00263 | 0.00265 | 0.00267 | 0.00268 | 0.00270 | 0.00272 | 0.00274 { 0.00275
0.0016* | 0.00277 | 0.00279 | 0.00281 | 0.00282 | 0.00284 | 0.00286 | 0.00288 | 0.00289 | 0.00291 | 0.00293
0.0017* | 0.00294 | 0.00296 | 0.00298 | 0.00300 | 0.00301 | 0.00303 | 0.00305 | 0.00307 | 0.00308 | 0.00310
0.0018* | 0.00312 | 0.00313 | 0.00315 | 0.00317 | 0.00319 { 0.00320 | 0.00322 | 0.00324 | 0.00326 | 0.00327
0.0019* | 0.00329 | 0.00331 | 0.00333 | 0.00334 | 0.00336 | 0.00338 | 0.00339 | 0.00341 | 0.00343 | 0.00345
0.0020* | 0.00346 | 0.00348 | 0.00350 | 0.00352 | 0.00353 | 0.00355 | 0.00357 | 0.00359 | 0.00360 | 0.00362

GENERAL NOTE:
Diameter equivalent = 1.7326p where §p = variation in lead between any two threads.
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ASME B1.20.5-1991 GAGING FOR DRYSEAL PIPE THREADS (INCH}

TABLE 6 DIAMETER EQUIVALENT OF VARIATIONS IN HALF INCLUDED ANGLE FOR
TOOLS AND GAGES

Variation
[Note (1)}
da 8 Threads/ 117 Threads/ 14 Threads/ 18 Threads/ 27 Threads/
Min. in. in. in. in. in.
1 0.00006 0.00004 0.00003 0.00002 0.00002
2 0.00011 0.00008 0.00006 ) 0.00005 0.00003
3 0.00017 0.00012 0.00010 0.00007 0.00005
4 0.00022 0.00016 0.00013 0.00010 0.00007
5 0.00028 0.00019 0.00016 0.00012 0.00008
6 0.00034 0.00023 0.00019 0.00015 0.00010
7 0.00039 0.00027 ~0.00022 0.00017 0.00012
8 0.00045 0.00031 0.00026 0.00020 0.00013
9 0.00050 0.00035 0.00029 0.00022 0.00015
10 0.00056 0.00039 0.00032 0.00025 0.00017
11 0.00062 0.00043 0.00035 0.00027 0.00018
12 0.00067 0.00047 0.00038 0.00030 0.00020
13 0.00073 0.00051 0.00042 0.00032 0.00022
14 0.00078 0.00054 0.00045 0.00035 0.00023
15 0.00084 0.00058 0.00048 0.00037 0.00025
16 0.00089 0.00062 0.00051 0.00040 0.00027
17 0.00095 0.00066 0.00054 0.00042 0.00028
18 0.00101 0.00070 0.00058 0.00045 0.00030
19 0.00106 0.00074 0.00061 0.00047 0.00031
" 20 0.00112 0.00078 0.00064 0.00050 0.00033
21 0.00117 0.00082 0.00067 0.00052 0.00035
22 0.00123 0.00086 0.00070 0.00055 0.00036
23 0.00129 - 0.00088% 0.00074 0.00057 0.00038
24 0.00134 0.00093 0.00077 0.00060 0.00040
25 0.00140 0.00097 0.00080 0.00062 0.00041
26 0.00145 0.00101 0.00083 0.00065 0.00043
27 0.00151 0.00105 0.00086 0.00067 0.00045
28 0.00157 0.00109 0.00088 0.00070 0.00046
29 0.00162 0.00113 0.00093 0.00072 0.00048
30 0.00168 0.00117 0.00096 0.00075 0.00050
45 0.00252 0.00175 0.00144 0.00112 0.00075
60 0.00336 0.00233 0.00192 0.00149 0.00099

GENERAL NOTES:

(a) In solving for the diameter equivalent of angle variations the average variation in half angle for the two sides of the thread
regardless of their signs should be taken.

(b) Diameter equivalent = 1.53812p tan dc, where o = variation in half included angle of thread expressed in minutes.

NOTE:
(1) Table is based upon an NPT gage with 0.1p root/crest truncations with equal half-angle variations. For other gages with equal
truncations, muitiply by :

0.866p — 2(truncation)
0.6667p
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Table 7 begins on next page.
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ASME B1.20.5-1991 GAGING FOR DRYSEAL PIPE THREADS (INCH)

3-Step Design

Mark ring with size and type L,short + p
Example: 1/8-27 PTF-SAE SHORT L,
—
Basic Minimum { Mark on
Minimum step —\T / this end
1 V*I VAV X
I
|

i

Remove convolution of
partial thread this end

X

Basic step

Maximum §

Maximum step

Bottom (Small End)
View of Ring Gage

H e~ L, short — 1/2p

1 g

s L, short

TABLE 8 BASIC DIMENSIONS FOR L, SHORT RING GAGES

Large End Small End

Max. Min. Pitch Minor Pitch Minor

Nominal Gaging Step Gaging Step Diam., Diam. Diam., Diam.
Size L, short {L, short — *2p) {L, short + p) E, [Note {1}] E, [Note {1)]
The-27 0.12296 0.10444 0.16000 0.28118 0.25947 0.27118 0.24947
Yo =27 0.12446 0.10594 0.16150 0.37360 0.35189 0.36351 0.34180
s 18 0.17224 0.14446 0.22780 0.49163 0.45563 0.47739 0.44139
% -18 0.18444 0.15666 0.24000 0.62701 0.59101 0.61201 0.57601
h -14 0.24857 0.21286 0.32000 0.77843 0.72871 0.75843 0.70871
Vs -14 0.26757 0.23186 0.33900 0.98887 0.93915 0.96768 0.91796
1 -11% 0.31304 0.26956 0.40000 1.23863 1.17897 1.21363 1.15397
1% -11"% 0.33304 0.28956 0.42000 1.568338 1.52372 1.55713 1.49747
1% -11"% 0.33304 0.28956 0.42000 1.82234 1.76268 1.79609 1.73643
2 -1 0.34904 0.30556 0.43600 2.29627 2.23661 2.26902 2.20936
2V, - 8 0.55700 0.49450 0.68200 2.76216 2.67291 2.719563 2.63028
3 -8 0.64100 0.57850 0.76600 3.38850 3.29925 3.34062 3.25137

GENERAL NOTE:
{a) Gage blanks shall conform to dimensions given in ANSI B47.1 except for extra width of 3-step design.
{b) Master gage same as NPTF shown in Table 22.

NOTE:
{1) Minor diameter is based on crest minimum truncation equal to maximum root truncation of product thread (see ANSI B1.20.3).
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Table 9 begins on next page.
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ASME B1.20.5-1991 GAGING FOR DRYSEAL PIPE THREADS (INCH)

Taper 0.0625 +0.0005 in./in. on diameter over Step
B. The diameter beyond Step B to be relieved 0.010 in.
(see column B).

MX; TR
MX E --—1 D
VMark on this end
Example: 1/8-27 NPTF crest check ring

2 H5
MN, B, B 1 MX rMX; r MN
¢ _“1 )

| |

Development — counterclockwise

TABLE 11 BASIC DIMENSIONS FOR CREST CHECK RING GAGES

Major Diam. Basic Pipe Minimum Thread Maximum Thread
at L, Basic Thread [Note (1)) [Note (1)]
Thread With -
Max., Min. Max. Min. Max. Min. Max. Ring
Truncation Truncation, | Truncation, | Truncation, | Truncation, | Truncation, | Truncation, Diam.,
D B B, MN MN, mx MX; E
Nominal -0.00015 +0.000 +0.000 +0.000
Size +0.0000 4+ 0.001 —0.002 +0.001 —0.002 4+ 0.001 —-0.002 +0.03
The-27 0.3126 0.2054 0.2611 0.2301 0.2858 0.1807 0.2364 1.25
Y8 —27 0.4051 0.2082 0.2639 0.2329 0.2886 0.1835 0.2392 1.25
Ya -18 0.5419 0.3467 0.4018 0.3837 0.4388 0.3097 0.3648 1.50
% -18 0.6769 0.3527 0.4078 0.3897 0.4448 0.3157 0.3708 1.75
h-14 0.8451 0.4788 0.6337 0.5264 0.56813 0.4312 0.4861 2.00
% -14 1.0551 0.4908 0.5457 0.5384 0.5933 0.4432 0.4981 2.25
1 -11% 1.3212 0.6272 0.6828 0.6852 0.7408 0.56692 0.6248 2.62
1% -11"% 1.6662 0.6512 0.7068 0.7092 0.7648 0.5932 0.6488 3.12
12 -11"% 1.9062 0.6678 0.7235 0.7258 0.7815 0.6098 0.6655 3.38
2 -11% 2.3812 0.7008 0.7565 0.7588 0.8145 0.6428 0.6985 4.00
22 - 8 2.8851 1.0855 1.1375 1.1688 1.2208 1.0022 1.0542 4.75
3 -8 3.5101 1.1480 1.2000 1.2313 1.2833 1.0647 1.1167 5.50

GENERAL NOTE:
On sizes 16 and s, the MX, and MN dimensions are shown out of relationship on the illustration of step development.

NOTE:

(1) The dimensions given for steps at minimum thread and maximum thread are based on %: turn (0.6667p) from basic thread.
Actual truncation of the product thread may be slightly less than or slightly more than the tabulated truncation limit (ANSI
B1.20.3) depending upon the variance from mean size in any given range {minimum range — basic range — maximum range).
Formulas are shown in Appendix C.
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Table 12 begins on next page.
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3-St

GAGING FOR DRYSEAL PIPE THREADS ({INCH)

ep Design

Marking shown on shank of gage and on handle
Example: 1/8-27 PTF-SAE short L,

L; + L, short —

T

M

/
!~

lw —— sl [, + L, short + p (Note 2)

/— Basic step
Maximum step

/

i, “waly s

]

Dy E

F J

Remove convolutioj

of partial thread

Ly + Ly short — Y2p —
{Note 2)

-
-

.

Taper or straight with

\ undercut optional
Minimum step

T
5

TABLE 17 BASIC DIMENSIONS FOR L; SHORT PLUG GAGES

Relief
Smalil End Diam. Min. Pitch Max. Pitch Notch
[Note {3)]. Diam. Diam. Depth,
Major F Four Gaging Step Gaging Step J
Pitch Diam. Threads, + 3 Threads + 3 Threads Blank
Nominal Diam., [Note {1}], +0.005 Ly + p). (L3 + L, Short (L3 + L, Short Length, +0.005
Size Ea D, —-0.000 G ~ %p) +p) B -0.000
he-27 0.2642 0.2815 0.216 0.1482 0.2156 0.2711 0.42 0.030
Yo -27 0.3566 0.3738 0.309 0.1482 0.2171 0.2726 0.46 0.030
s -18 0.4670 0.4928 0.409 0.2222 0.3111 0.3945 0.55 0.030
% -18 0.6016 0.6275 0.542 0.2222 0.3233 0.4067 0.62 0.030
2 -14 0.7451 0.7783 0.676 0.2857 0.4271 0.5343 0.74 0.040
Ya -14 0.9543 0.9876 0.886 0.2857 0.4462 0.5533 0.78 0.040
1 -11'% 1.1973 1.2379 1.118 0.3478 0.5304 0.6609 0.94 0.050
1% -11"% 1.5408 1.56814 1.462 0.3478 0.5504 0.6809 0.94 0.050
1% -11"% 1.7798 1.8203 1.701 0.3478 0.5504 0.6809 0.94 0.050
2 -11'% 2.2527 2.2932 2.174 0.3478 0.5664 0.6969 0.94 0.050
22 - 8 2.6961 2.7543 2.590 0.5000 0.8695 1.0570 1.58 0.050
3 -8 3.3172 3.3754 3.214 0.5000 0.9535 1.1410 1.58 0.050

GENERAL NOTE:

{a) Gage blanks shall conform to dimensions given in ANSI B47.1.
{b) Master gage same as NPTF shown in Table 21.

NOTES:

(1) Major diameter is based on crest minimum truncation of 0.20p.
(2) Maximum and minimum pitch diameter steps are gaging limits. Notch formulas on drawing apply to all sizes.
{3) F =[E; + (0.0625 x 4p) — sharp V thread height — 0.020 to 0.025 below sharp root].
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GAGING FOR DRYSEAL PIPE THREADS (INCH) ASME B1.20.5-1991

F
Taper 0.0625 +0.0005 in./in. Undercut optional
on diameter ’ 7
(

Mx, T TR j}j B
MN J .l__ —C __\\____J‘

T {See Table 16) Marking shown on shank of gage and on handle
Example: 1/8-27 NPTF crest check plug

m
-

o]
- ————

— Mx3 - MX; - MN ~MNA - B B

S S N AP S

Development — counterclockwise

TABLE 18 BASIC DIMENSIONS FOR CREST CHECK PLUG GAGES

Max. Diam.
atl, Basic Pipe Thread Min. Thread (1) Max. Thread (1)
Basic Thread
With Max. Min. Max. Min. Max. Min. Max.
Truncation, Truncation, | Truncation, | Truncation, | Truncation, | Truncation, | Truncation,
D B By MN MN, MX MX; Depth
of
Nominal +0.00015 +0.000 +0.000 +0.000 Notch,
Size -0.00000 +0.001 -0.002 +0.001 -0.002 +0.001 -0.002 F

Yhe—27 0.2391 0.2154 0.2711 0.1907 0.2464 0.2401 0.2958 0.037
s —27 0.3315 0.2169 0.2726 0.1922 0.2479 0.2416 0.2973 0.055
a -18 0.4276 0.3394 0.3945 0.3024 0.3575 0.3764 0.4315 0.055
% ~-18 0.5622 0.3516 0.4067 0.3146 0.3697 0.3886 0.4437 0.085
2 -14 0.6918 0.4794 0.5343 0.4318 0.4867 0.5270 0.5819 0.085
Ya -14 0.9010 0.4984 0.5533 0.4508 0.5057 0.5460 0.6009 0.120
1 =11 1.1324 0.6052 0.6609 0.5472 0.6029 0.6632 0.7189 0.120
1% -11"% 1.4759 0.6252 0.6809 0.5672 0.6229 0.6832 0.7389 0.120
1% -11% 1.7148 0.6252 0.6809 0.5672 0.6229 0.6832 0.7389 0.120
2 -11'% 2.1878 0.6412 0.6969 0.5832 0.6389 0.6992 0.7549 0.120
2 - 81(3) 2.6016 1.0050 1.0570 0.9217 0.9737 1.0883 1.1403 0.120
3 - 81(3) 3.2227 1.0890 1.1410 1.0057 1.0577 1.1723 1.2243 0.120

NOTES:

{1) On sizes s and s, the MX and MN; dimensions are shown out of relationship on the illustration of step development.

{2) The dimensions given for steps at minimum thread and maximum thread are based on % turn {0.6667p) from basic thread.
Actual truncation of the product thread may be slightly less than or slightly more than the tabulated truncation limit (B1.20.3)
depending upon the variance from mean size in any given range (minimum range — basic range — maximum range). Formulas
are shown in Appendix C.

(3) Gages are sizes 2'2 and 3 to fit standard trilock handle.
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ASME B1.20.5-1991

X MX - MN; ~MN° 8,
NG S

Development — counterclockwise

MX

MN-,

MX,

MN

GAGING FOR DRYSEAL PIPE THREADS (INCH)

Taper 0.0625 +0.0005 in./in.

E

on diameter : -

~ Undercut optional

o —

Remove convolution of
partial thread this end

(See Table 16)

Marking shown on shank of gage and on handle
Example: 1/8-27 NPTF root check plug

TABLE 19 BASIC DIMENSIONS FOR ROOT CHECK PLUG GAGES

Max. Diam.
atl, + L, )
Length From
End of Fitting. Basic Pipe Thread Min. Thread (2) Max. Thread (2)
Basic Thread Depth
With Min. Max. Min. Max. Min. Max. Min. Max. of
Truncation, | Width of | Truncation, | Truncation, | Truncation, | Truncation, | Truncation, | Truncation, | Notch,
D Crest at B By mnN MmN mMx mMX; m
Major
Nominal +0.0002 Diam., + 0.002 +0.002 +0.002 + 0.005
Size -0.0000 F +0.001 -0.000 +0.001 -0.000 +0.001 -0.000 -0.000
he-27 0.2893 0.003 0.2711 0.2166 0.2464 0.1919 0.2958 0.2413 0.060
e ~27 0.3817 0.003 0.2726 0.2181 0.2479 0.1934 0.2973 0.2428 0.060
Vs ~-18 0.5064 0.004 0.39456 0.3394 0.3575 0.3024 0.4315 0.3764 0.080
% -18 0.6410 0.004 0.4067 0.3516 0.3697 0.3146 0.4437 0.3886 0.080
2 -14 0.7984 0.004 0.5343 0.4772 0.4867 0.4296 0.5819 0.5248 0.095
Y -14 1.0076 0.004 0.5533 0.4962 0.5057 0.4486 0.6009 0.5438 0.095
1 -11'% 1.2622 0.005 0.6609 0.5774 0.6029 0.5194 0.7189 0.6354 0.110
1% -11' 1.6057 0.005 0.6809 0.5974 0.6229 0.5394 0.7389 0.6554 0.110
1'%2-11"% 1.8447 0.005 0.6809 0.5974 0.6229 0.5394 0.7389 0.6554 0.110
2 =11 2.3176 0.005 0.6969 0.6134 0.6389 0.5554 0.7549 0.6714 0.110
2% - 8(3) 2.7096 0.007 1.0570 0.9730 0.9737 0.8897 1.1403 1.0563 0.140
3 - 8(3) 3.4117 0.007 1.1410 1.0570 1.0577 0.9737 1.2243 1.1403 0.140
NOTES:

(1) On sizes 46 and Y5, the MX; and MN dimensions are shown out of relationship on the illustration of step development.

(2) The dimensions given for steps at minimum thread and maximum thread are based on % turn {0.6667p) from basic thread.
Actual truncation of the product thread may be slightly less than or slightly more than the tabulated truncation limit (ANSI
B1.20.3) depending upon the variance from mean size in any given range (minimum range — basic range — maximum range).
Formulas are shown in Appendix C.

(3) Gages are sizes 2'2 and 3 to fit standard trilock handle.
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GAGING FOR- DRYSEAL PIPE THREADS (INCH)

>

(A

%
=

E;
partial thread — both ends /

Mark on this end

ASME B1.20.5-1991

Example: 1/8-27 NPTF L, and L; master

{

N E W

Ly + Ly b=

I a QW

Remove convolution of

)
L

TABLE 20 BASIC DIMENSIONS OF MASTER RING GAGES FOR
L, AND L, TAPER PLUG GAGES

Large End Small End
Basic Pitch Minor Pitch Minor A B c
Nominal Length, Diam., Diam. Diam., Diam.

Size (L, + Lj) E, [Note {1}] E, [Note {1)] +0.03 +0.03 +0.03
Yhe—27 0.2711 0.28118 0.25651 0.26420 0.23953 1.00 0.62 0.11
o =27 0.2726 0.37360 0.34893 0.35660 0.33193 1.12 0.69 0.12
s —18 0.3945 0.49163 0.45463 0.46700 0.43000. .31 0.84 0.14
% -18 0.4067 0.62701 0.59001 0.60160 0.56460 1.50 1.00 0.14
2 -14 0.5343 0.77843 0.73086 0.74510 0.69753 1.69 1.19 0.19
Y -14 0.5533 0.98887 0.84129 0.95430 0.90672 1.94 1.44 0.20

1 -11% 0.6609 1.23863 1.18072 1.19730 1.13939 2.31 1.69 0.27

1% =11 0.6809 1.58338 1.562547 1.54080 1.48289 2.75 2.06 0.28

1% 1122 0.6809 1.82234 1.76442 1.77980 1.72188 3.06 2.25 0.28

2 -1t 0.6969 2.29627 2.23836 2.25270 2.19479 3.62 2.75 0.30

22 - 8 1.0570 2.76216 2.67891 2.69610 2.61285 4.25 3.38 0.50

3 -8 1.1410 3.38850 3.305625 3.31720 3.23395 5.00 4.00 0.56
NOTE:

{1) Minor diameter of master ring gages based on truncation of 0.1p to clear maximum crest truncation of product thread (flank
wear plane on working plug gage).
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ASME B1.20.5-1991 GAGING FOR DRYSEAL PIPE THREADS (INCH)

e L, + L3 o

"—'L1+L3r‘ '—Ez

E, E, - - : : '
, | |

! _L\t_ . ) . ; . .
Undercut optional \
Remove convolution of Marking shown on shank of gage and on handle
~ partial thread — both ends Example: 3/8-18 NPTF L, and L, master

TABLE 21 BASIC DIMENSIONS OF MASTER PLUG GAGES FOR
L, AND L, TAPER RING GAGES

Small End Gaging Notch Large End
Pitch Major Pitch Major Pitch

Nominal Diam., Diam. Diam., Diam. Diam., Major

Size (L, + L3) (L, + L3) E, [Note (1}] E, [Note (1)] E, Diam.
he—27 0.2711 0.37225 0.2642 0.28887 0.28118 0.30585 0.28750 0.31217
Vo 27 0.2726 0.37497 0.3566 0.38127 0.37360 0.39827 0.38000 0.40467
Ya -18 0.3945 0.566846 0.4670 0.50400 0.49163 0.52863 0.50250 0.53950
% -18 0.4067 0.57446 0.6016 0.63860 0.62701 0.66402 0.63750 0.67450
2 -14 0.5343 0.74800 0.7451 0.79267 0.77843 0.82600 0.79179 0.83936
Y —-14 0.5533 0.76000 0.9543 1.00187 0.98887 1.03644 1.00179 1.04936
1 -11% 0.6609 0.94366 | 1.1973 1.25521 1.23863 1.29654 1.25630 1.31422
1% -11'"% 0.6809 0.96766 1.5408 1.59871 1.58338 1.64129 1.60130 1.65922
1% -11"% 0.6809 0.98436 1.7798 1.83771 1.82234 1.88025 1.84130 1.89922
2 11 0.6969 1.01740 2.2527 2.31061 2.29627 2.35418 2.31630 2.37422
2%~ 8 1.0570 1.51250 2.6961 2.77935 2.76216 2.84541 2.79062 2.87388
3 -8 1.1410 1.57500 3.3172 3.40045 3.38850 3.47175 3.41562 | 3.49888

NOTE: . .
(1) Major diameter of master plug gages based on truncation of 0.1p to clear maximum crest truncation of product thread (flank
wear plane on working ring gages). . : .
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GAGING FOR DRYSEAL PIPE THREADS (INCH) ASME B1.20.5-1991

Mark on this end
Example: master for 3/8-18 NPTF
6-step crest plug gage

,,o }ﬁ , Tl
) B

. S/ R S S ——
Z Mark handle and member

Example: master for 3/8-18 NPTF
6-step crest ring gage

- T

el
|

N~

"‘Lz_—'

Ly + L,

TABLE 22 BASIC DIMENSIONS OF MASTER GAGES FOR 6-STEP CREST RING
AND 6-STEP CREST PLUG GAGES

Master Plug Gages for 6-Step Crest Ring Gages Master Ring Gages for 6-Step Crest Plug Gages
Major Diam. Minor Diam.
atl,. Diam. at Lj. Diam.
Basic Thread at Small Basic Thread at Large
With Max. End of With Max. End of
Length Truncation, Plug Gage, Length Truncation, Ring Gage,
L, D, D, Ly + Lj) D, D,
Nominal Nominal -
Size +0.001 +0.00005 Ref. Size +0.001 +0.00005 Ref.
Yhe—27 0.2611 0.3126 0.2963 Yhe—27 0.2711 0.2391 0.2560
o =27 0.2639 0.4051 0.3886 o =27 0.2726 0.3315 0.3485
a -18 0.4018 0.5419 0.5168 Ya -18 0.3945 0.4276 0.4523
% -18 0.4078 0.6769 0.6514 % -18 0.4067 0.5622 0.5876
2 -14 0.5337 0.8451 0.8117 n-14 0.5343 0.6918 0.7252
Ye -14 0.5457 1.0561 1.0210 Y -14 0.5533 0.9010 0.9356
1 -11% 0.6828 1.3212 1.2785 1 11" 0.6609 1.1324 1.1737
1% =11 0.7068 1.6662 1.6220 1% -11"% 0.6809 1.4759 1.5185
12 -11"% 0.7235 1.9062 1.8610 1% -11" 0.6809 1.7149 1.7575
2 -11'% 0.7565 2.3812 2.3339 2 -11'% 0.6969 2.1878 2.2314
2% - 8 1.1375 2.8851 2.8140 2% - 8 1.0570 2.6016 2.6677
3 -8 1.2000 3.5101 3.4351 3 -8 1.1410 3.2227 3.2940
GENERAL NOTES:

(a} Tolerance on taper on master plug gages over basic length (£,) is minus 0.00015 and tolerance on taper on master ring gages
over basic length {L; + L3) is plus 0.00015.
(b) Master plugs and master rings on this tabulation do not mate one to the other and each must be calibrated and certified
separately by gage manufacturer or qualified metrology laboratory.
(c) Standoff of master plug gage to working 6-step crest ring gage will be flush to +0.004 at the B step.
(d) Standoff of master ring gage to working 6-step crest plug gage will be flush to —0.004 at the B step.
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ASME B1.20.5-1991

Mark on this end

GAGING FOR DRYSEAL PIPE THREADS (INCH)

Example: master for 3/8-18 NPTF
6-step root plug

- D,
j [
| :
| N —
- .
[ [, —e= ZM—ar:handIe and member

Example: master for 3/8-18 NPTF

6-step root ring

-

D,

i

L, + L,

TABLE 23 BASIC DIMENSIONS OF MASTER GAGES FOR 6-STEP ROOT RING GAGES
AND 6-STEP ROOT PLUG GAGES

Master Plug Gages for 6-Step Root Ring Gages

Master Ring Gages for 6-Step Root Plug Gages

Minor Diam. Major Diam.
atl, atl, + Lj
Plane, Plane,

External. Diam. Internal. Diam.
Basic Thread at Small Basic Thread at Large
With Min. End of With Min. End of

Length Truncation, Plug Gage, Length Truncation, Ring Gage,

L, D, D, (L, + Lj) D, D,
Nominal Nominal
Size +0.001 + 0.00005 Ref. Size +0.001 +0.00005 Ref.

Yhe-27 0.2611 0.2624 0.2461 The—27 0.2711 0.2893 0.3062
s ~27 0.2639 0.3549 0.3384 s =27 0.2726 0.3817 0.3987
a -18 0.4018 0.4631 0.4380 Ya -18 0.3945 0.5064 0.5311
% -18 0.4078 0.5981 0.6726 % -18 0.4067 0.6410 0.6664
2 -14 0.5337 0.7385 0.7051 2 -14 0.5343 0.7984 0.8318
Ya ~14 0.5457 0.9485 0.9144 Y% -14 0.5533 1.0076 1.0422
1 -11"% 0.6828 1.1914 1.1487 T =11 0.6609 1.2622 1.3035
1 -11"% 0.7068 1.5364 1.4922 1% 11" 0.6809 1.6057 1.6483
1% -11"% 0.7235 1.7764 1.7312 12 -11"% 0.6809 - 1.8447 1.8873
2 -11% 0.7565 2.2514 2.2041 2 -11'% 0.6969 2.3176 2.3612
2% - 8 1.1375 2.6961 2.6250 2% - 8 1.0570 - 2.7096 2.7757

3 -8 1.2000 3.3211 3.2461 3 -8 1.1410 3.4117 3.4830

GENERAL NOTES:

{a) Tolerance on taper on master plug gages over basic length (L} is minus 0.00015 and tolerance on taper on master r|ng gages
over basic length (L, +L3) is plus 0.00015.
(b) Master plugs and master rings on this tabulation do not mate one to the other and each must be calibrated and certified
separately by gage manufacturer or qualified metrology laboratory.
{c} Standoff of master plug gage to working 6-step root ring gage will be flush to 20.004 at the B step
(d) Standoff of master ring gage to working 6-step root plug gage will be flush to +0.004 at the B step.
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APPENDIX A
3-STEP GAGES FOR CHECKING NPTF THREADS

(This Appendix is not part of ASME B1.20.5-1991 and is included for information purposes only.)

A1 WORKING GAGE DIMENSIONS

The basic dimensions given for reference in Tables
A1l through A4 pertain to working gages. Three-step de-
signs are covered for L, and L, ring gages and L, and

L, plug gages.

A1.1 L, Ring Gage
See Table Al.

A1.2 L, Ring Gage
See Table A2.

A1.3 L, Plug Gage
See Table A3.

A1.4 L, Plug Gage
See Table A4.

43

W pajjouodun “paniwiad S uonnguisip o uonanpoidal Jayuny oN “1asn AISIBAIUN piojurlS Ag 0TOZ-S0-190 UO PapeojuMop ‘(W09 189911SYd8) MMM) JIJUSIDS UOSWOLL AQ AlISISAIUN PIojULRIS 0] Pasuadl| [euarew paybuidod



Mark ring with size and type
Example: 1/8-27 NPTF L,

Bottom (Small End)

Minimum

Maximum

L,+p

Minimum step
Xﬂ"

L d
1 r JVA Y
B E,

:

Basic step

Maximum step

vv

E,

|

|

Remove convolution
of partial thread
this end

/ Mark on this end

View of Gage
- Li-p
L,
TABLE A1 BASIC DIMENSIONS FOR L, 3-STEP RING GAGES
Large End Small End Counterbore

Basic Max. Min. Diam.

Gaging Gaging Gaging Pitch Minor Pitch Minor to L,
Nominal Step. Step Step Diam., Diam. Diam., Diam. Plane,

Size L, (L, — p) L, + p) E, [Note (1}] E, [Note (1}] B

The—27 0.1600 0.12296 0.19704 0.28118 0.25947 0.27118 0.24947 0.38
Ve —27 0.1615 0.12446 0.19854 0.37360 0.35189 0.36351 0.34180 0.47
Ya ~-18 0.2278 0.17224 0.28336 0.49163 0.45563 0.47739 0.44139 0.59
3% -18 0.2400 0.18444 0.29556 0.62701 0.59101 0.61201 0.57601 0.72
2 -14 0.3200 0.24857 0.39143 0.77843 0.72871 0.75843 0.70871 0.88
% -14 0.3390 0.26757 0.41043 0.98887 0.93915 0.96768 0.91796 1.09
1 -11"% 0.4000 0.31304 0.48696 1.23863 1.17897 1.21363 1.15397 1.34
1 =11 0.4200 0.33304 0.50696 1.568338 1.62372 1.55713 1.49747 1.69
1% -11"% 0.4200 0.33304 0.50696 1.82234 1.76268 1.79609 1.73643 1.94
2 ~-11'% 0.4360 0.34904 0.52296 2.29627 2.23661 2.26902 2.20936 2.50
2% - 8 0.6820 0.55700 0.80700 2.76216 2.67291 2.71953 2.63028 2.94
3 -8 0.7660 0.64100 0.89100 3.38850 3.29925 3.34062 3.25137 3.56

GENERAL NOTES:
{a) Gage blanks shall conform to dimensions given in ANSI B47.1 except for extra width of 3-step design.
(b} Use of gages having minor diameters based on crest truncations equal to 0.20p to 0.25p is not prohibited, but such gages

should be replaced by gages having specified minor diameters as soon as practicable.

NOTE:

{1) Minor diameter is based on crest minimum truncation equal to maximum root truncation of product thread. {(See ANSI B1.20.3)
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Mark ring with size and type

Example: 1/8-27 NPTF L,

Minimum

Maximum

L,+p

Remove convolution
of partial thread

TJ T this end
-‘!—‘ .‘AAA I "
T I’VV ]
| !
]!

Ex —T-—+_ Ez
|

i

|

r/— Mark on this end
%K

L, —-p
Bottom (Small End)
View of Gage L,
TABLE A2 BASIC DIMENSIONS FOR L, 3-STEP RING GAGES
Large End Small End
Basic Max. Min.
Gaging Gaging Gaging Pitch Minor Pitch Minor Counterbore
Nominal Step, Step Step Diam., Diam. Diam., Diam. Diam.,
Size L, (L, — p) L, + p) E, [Note (1)) E, [Note (1)} (L;) B
Vhe~27 0.26113 | 0.22409 | 0.29817 | 0.28750 | 0.27024 | 0.27886 | 0.26160 | 0.1600 0.38
s =27 0.26385 | 0.22681 0.30089 | 0.38000 | 0.36274 | 0.37129 | 0.35403 | 0.1615 0.47
s -18 0.40178 | 0.34622 | 0.45734 | 0.50250 | 0.47661 0.48816 | 0.46227 | 0.2278 0.59
% -18 0.40778 | 0.35222 | 0.46334 | 0.63750 | 0.61161 0.62354 | 0.59765 | 0.2400 0.72
2 -14 0.53371 0.46228 | 0.60514 | 0.79179 | 0.75850 | 0.77396 | 0.74067 | 0.3200 0.88
Y -14 0.54571 0.47428 | 0.61714 | 1.00179 | 0.96850 | 0.98440 | 0.95111 0.3390 1.09
1 -11'% | 0.68278 | 0.59582 | 0.76974 | 1.25630 1.21577 1.23320 1.19267 | 0.4000 1.34
1% -11% | 0.70678 | 0.61982 | 0.79374 | 1.60130 1.56077 1.67794 1.563741 0.4200 1.69
1% -11% | 0.72348 | 0.63652 | 0.81044 | 1.84130 1.80077 1.81690 1.77637 | 0.4200 1.94
2 -11% | 0.756652 | 0.66956 | 0.84348 | 2.31630 | 2.27577 | 2.29084 | 2.25031 0.4360 2.50
2% - 8 1.13750 1.01250 1.26250 | 2.79062 | 2.73237 | 2.75434 | 2.89609 | 0.6820 2.94
3 -8 1.20000 1.07500 1.32500 | 3.41662 | 3.35737 | 3.38068 | 3.32243 | 0.7660 3.56

GENERAL NOTE:

Gage blanks shall conform to dimensions given in ANSI B47.1 except for extra width of 3-step design.

NOTE:

(1) Minor diameter is based on crest minimum truncation of 0.20p.
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L, + L,

Taper 0.0625 + 0.0005 in./in.

on diameter

D,

-,

Marking shown on shank of gage and on handle

Example: 1/8-27 NPTF L,

- G

L3 + Ly + p(Note 1)
Basic step

Maximum step

——
%

b —

AN

[

-
—

Remove convolution of partial thread

Ly + Ly — p (Note 1)

N |

Y

lt—— B ——]

Taper or straight with undercut optional

\- Minimum step

TABLE A4 BASIC DIMENSIONS FOR L; 3-STEP PLUG GAGES

Relief
Small End Diam., Notch
F Min. Pitch Min. Pitch Depth,
Major [Note (2)] Four Diam. Diam. J
Pitch Diam., Threads Gaging Step Gaging Step Blank
Nominal Diam., D, +0.005 (L3 + p). + 3 Threads + 3 Threads Length, +0.005
Size E; [Note (3)] -~0.000 G Ly + L, - p) Ly + Ly + p) B -0.000
Vie—27 0.2642 0.2815 0.216 0.1482 0.2341 0.3082 0.42 0.030
Yo =27 0.3566 0.3738 0.309 0.1482 0.2356 0.3097 0.46 0.030
e -18 0.4670 0.4928 0.409 0.2222 0.3389 0.4500 0.55 0.030
% -18 0.6016 0.6275 0.542 0.2222 0.3511 0.4622 0.62 0.030
Y2 14 0.7451 0.7783 0.676 0.2857 0.4628 0.6057 0.74 0.040
Y% —14 0.9543 0.9876 0.886 0.2857 0.4818 0.6247 0.78 0.040
1T =11 1.1973 1.2379 1.118 0.3478 0.5739 0.7478 0.94 0.050
1% -11"% 1.5408 1.5814 1.462 0.3478 0.5939 0.7678 0.94 0.050
1% -11"% 1.7798 1.8203 1.701 0.3478 0.5939 0.7678 0.94 0.050
2 -11% 2.2527 2.2932 2.174 0.3478 0.6099 0.7838 0.94 0.050
2 - 8 2.6961 2.7543 2.590 0.5000 0.9320 1.1820 1.68 0.050
3 -8 3.3172 3.3754 3.214 0.5000 1.0160. 1.2660 1.58 0.050

GENERAL NOTE:

Gage blanks shall conform to dimensions given in ANSI B47.1.

NOTES:

(1) Maximum and minimum pitch diameter steps are gaging limits. Notch formulas on drawing apply to all sizes.
(2) F=[E; + (0.0625 x 4p) — sharp V thread height — 0.020 to 0.025 below sharp root}
(3) Major diameter is based on crest minimum truncation of 0.20p.
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APPENDIX B

MEASUREMENT OF PITCH DIAMETER OF TAPER THREADS HAVING AN
INCLUDED TAPER OF 0.0625 INCH PER INCH

{This Appendix is not part of ASME B1.20.5-1991 and is included for information purposes only.)

B1 MEASUREMENT OF PITCH DIAMETER OF The general formula for a taper thread is
TAPER THREAD PLUG GAGE
plcot o ~ tan® B tan a)
2

B1.1 Measuring Position E=M,+

The pitch diameter of a taper thread plug gage is mea-
sured in much the same manner as that of a straight tan’ A cos a cot o
. . . -w({l +coseca) + ———
thread gage, except that a definite position at which the 2
measurement is to be made must be located. A point at

¢y

a known distance, L, from the reference end of the gage where

is located by means of a combination of precision gage E = pitch diameter

blocks and the cone point furnished as an accessory with M,, = measurement over wires
these blocks, as shown in the inset in Fig. B1. The gage B = half angle of taper of thread
is set vertically on a surface plate, the cone point is p = pitch of thread

placed with its axis horizontal at the desired height, and o = half angle of thread

the plug is turned until the point fits accurately into the w = mean diameter of wires
thread. The position of this point is marked carefully A = lead angle

with a pencil or a bit of Prussian blue. The term

plcot a — tan® 8 tan a)
2

is the exact value of the depth of the fundamental tri-
angle of a taper thread, which is less than that of the

B1.2 Two-Wire Method same pitch thread cut on a cylinder. For steep tapered

Assuming that the measurement is to be made with a thread gages, having an included taper larger than
horizontal comparator, the gage is set in the comparator 0.0625 in./in. this more accurate term should be ap-
with its axis vertical; that is, the line of measurement plied. For such a thread, which has a small lead angle,
and the thread axis are perpendicular to each other. The formula (1) takes the form
measurement is made with two wires, as shown in Fig.

B1, one of which is placed in the thread to make contact E=M. + plcot o — tan® B tan «)

at the same axial section of the thread as was touched ¥ 2

by the cone point. This wire is designated the fixed wire.

The second wire is placed in the thread groove, on the — w(l + cosec @) )

opposite side of the gage, which is next above the fixed

wire, and the measurement over the wires is made. The Otherwise, as for American National Standard taper pipe

second wire is then placed in the thread groove next be- threads having an included taper of 0.0625 in./in. the

low the fixed wire, and a second measurement is made. simplified formula

The average of these two measurements is M,,, the mea-

surement over the wires at the position of the fixed wire. E =M, + 0.86603p — 3w (3)
49
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Position B ]
r< ‘

Mark with
Prussian blue

Position B
rr 7

Ul s E ——]
‘ H—+ (|
v | 1 ! \ /
Y N s—— Y "
/ ]
{
\ I
— L
Measuring
contact
Position A Position A
L from end
- Line of measurement
FIG. B1 MEASUREMENT OF PITCH DIAMETER OF TAPER THREAD GAGES BY THE 2-WIRE

METHOD

for 60 deg. threads may be used. This simplified for-
mula (3) gives a value of E that is 0.00005 in. larger
than that given by the above general formula (1) for the
2'4-8 American National Standard taper pipe thread, the
worst case in this thread series. :

The pitch diameter at any other point along the thread,
as at the gaging notch, is obtained by multiplying the
distance parallel to the axis of the thread, between this
point and the point at which the measurement was taken,
by the taper per inch, then adding the product to or sub-
tracting it from the measured pitch diameter according
to the direction in which the second point is located with
respect to the first.

B1.3 Three-Wire Methods

B1.3.1 Horizontal Measurement. It is sometimes
convenient to use three wires when the plane at the small
end of the gage is perpendicular to the thread axis. In

50

such cases pitch diameter measurement is made in the
usual horizontal manner, but care must be taken that the
measuring contacts touch all three wires, as the line of
measurement is not perpendicular to the axis of the screw.
when there is proper contact. Figure B2 shows the hor-
izontal measuring method using a sine block to tilt the
taper plug gage. .

On account of this inclination, the measured distance
between the axes of the wires must be multiplied by the
secant of the half angle-of the taper of the thread. The
formula for the pitch diameter at the marked gage point
of any taper thread plug gage, the threads of which are.
symmetrical with respect to a line perpendicular to the
axis, then has the form:

t o) .
E=(Mw—w)secﬁ+m—wcoseca 4)

in which § = half angle of taper of thread. Thus the
pitch diameter of an American National Standard pipe
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Mark with

Prussian blue

Dy

7

V)
i)
\)

Measuring
contact

Sine block

FIG. B2 HORIZONTAL MEASUREMENT OF PITCH DIAMETER OF TAPER THREAD GAGES BY
THE 3-WIRE METHOD USING SINE BLOCK

taper thread gage having correct angle (60 deg.) and
taper (0.0625 in./in.) is then given by the formula

E = 1.00049 (M,, — w) + 0.86603 p — 2w ®)

The pitch diameter at any other point along the thread,
as at the gaging notch, is obtained by multiplying the
distance parallel to the axis of the thread, between this
point and the point at which the measurement was taken,
by the taper per inch, then adding the product to or sub-
tracting it from the measured pitch diameter according
to the direction in which the second point is located with
respect to the first.

B1.3.2 Vertical Measurement. An adaptation of
the three-wire method is frequently used to reduce the

51

time required when the pitch diameter of a number of
gages of the same size is to be measured. Gages as large
as 3 in. nominal size can be measured by this method,
see Fig. B3. The gage is supported on two wires placed
several threads apart, which are in turn supported on a
taper thread testing fixture. The third wire is placed in
the threads at the top of the gage and measurement is
made from the top of this wire to the bottom of the fix-
ture with a vertical comparator having a flat anvil, using
a gage block combination as the standard. The fixture
consists of a block, the upper surface of which is at an
angle to the base plane equal to the nominal angle of
taper of the thread, 26. Thus the element of the cone at
the top of the thread gage is made parallel to the base
of the instrument. The direction of measurement is not
perpendicular to the axis of the gage but at an angle, 8,
from perpendicularity. A stop is provided at the thick
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FIG. B3 VERTICAL MEASUREMENT OF PITCH DIAMETER OF TAPER GAGES BY
THE 3-WIRE METHOD USING A SINE FIXTURE

end of the block with respect to which the gage is posi-
tioned on the fixture. As the plane of the end of the gage
may not be perpendicular to the axis, a roll approxi-
mately equal to the diameter of the gage should be in-
serted between the stop and the gage to assure contact
at the axis of the gage. For a given fixture and roll, a
constant, k, is computed which, when subtracted from
the measured distance M, from the top of the upper
wire to the base plane gives M,, corresponding to the
pitch diameter, E,, at the small end of the gage.

M,=M, -k

E, is then determined by applying formula (4) or (5).

B1.4 Four-Wire Methods

B1.4.1 Measurement £, at Small End of Gage.
A four-wire method of measurement that yields mea-
surements of the pitch diameter, E,, at the small end of
the gage, and the halfangle of taper, § is also sometimes
used. This method is illustrated in Fig. B4 and requires
four thread wires of equal diameter, a pair of gage blocks
of equal thickness, and two pairs of rolls of different
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diameters, the rolls of each pair being equal in diameter.
Two measurements, M, and M,, are made over the rolls
and formulas are applied as follows:

90 deg. - B Mz - Ml + d| — dz
cot =
2 d2 - dl

©

—2gsec8 (D

M, = measurement over larger rolls

M, = measurement over smaller rolls

d, = diameter of larger rolls

d, = diameter of smaller rolls
B = actual half angle of taper of thread
g = thickness of each gage block

To determine E, the pitch diameter at the small end of
the gage, M, as determined from formula (7), is sub-
stituted in formula (1) or (2) or (3).

The errors of measurement by this method may be
slightly, but not significantly, larger than by the other
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FIG. B4 MEASUREMENT OF PITCH DIAMETER £, OF TAPER THREAD GAGES BY
THE 4-WIRE METHOD

methods described, on account of elastic deformations
of the rolls and gage blocks under the measuring force,
and differing conditions of loading of the thread wires.

B1.4.2 Measurement E at the Marked Gage
Point. A four-wire method of measurement that gives
pitch diameter at the gage point is illustrated in Fig. BS.
A pair of gage blocks are chosen to support the two rolls
d, so that L is equal to the sum of the gage block stack
and the radius of the roll. For a taper of 0.0625 in./in.
the simple pitch diameter equation (3) becomes

d .
E=M3+0.86603p—3w—d3—w—s3§—2gsec3 ®

when M; = measurement over rolls d;.
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B2 MEASUREMENT OF PITCH DIAMETER OF
TAPER THREAD RING GAGE '

B2.1 Common Method

The usual practice is to fit the ring gage to a threaded
setting plug rather than measure the pitch diameter.
When the thread ring gage is of correct lead, angle, and
thread form, within close limits, this method is satisfac-
tory. It is the only method available for small sizes of
threads. For the larger sizes, a direct method of mea-
surement of pitch diameter is made on an XYZ coordi-
nate measuring machine.

B2.2 Ball Probe Method

The pitch diameter of taper thread ring gage may be
determined by comparison with an external standard 60
deg. zero lead groove ground into a plain cylinder as
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FIG. B5 MEASUREMENT OF PITCH DIAMETER E,, OF TAPER
THREAD GAGES BY THE 4-WIRE METHOD

shown in Fig. B6. The groove standard is calibrated for
a pitch diameter with the ‘‘best-size’’ pair of wires for
the required pitch by the method used for external
straight threads. A double-ended stylus with the ends
radiused to match the ‘‘best-size’” wire is used with a
null indicator to obtain two readings (R, and R;) on the
standard and three readings (R,, R}, and R;) on the in-
ternal taper thread (See Fig. B6). The standard and the
ring gage are mounted separately on the table on an XYZ
coordinate measuring machine. From the five position
readings the internal pitch diameter, E,,, is calculated:

E,=X +X — Eg. )]
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Where X is the measured distance between left side of
the 60 deg. groove standard and the right side of the
thread, X, is the measured distance between the right
side of the groove standard, and the average value of
the left side of the corresponding internal threads and
Ej,, s the calibrated pitch diameter of the 60 deg. groove
standard.

The pitch diameter at any other point along the thread
is obtained by multiplying the distance parallel to the
axis of the thread, between this point and the point at
which the measurement was taken, by the taper per inch,
then applying the product to E,,,.
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APPENDIX C
FORMULAS FOR CALCULATING 6-STEP TAPER PLUG AND RING GAGE DIMENSIONS

{This Appendix is not part of ASME B1.20.5-1991 and is included for information purposes only.)

Crest Check Root Check Crest Check Root Check
Ring Gage Ring Gage Plug Gage Plug Gage
Dimension (Table 12} (Table 13) {Table 20) {Table 21)

D E, + H-2T,, E,—H+2T,, E;—H+ 2T, E;+H-2T,,
B Ly — 32T, L, (L, + Ls) — 32T, Ly + L,
B, L, L, ~ 327, Ly + L, (L, + Ls) - 32T,
MN L, - 32T, + 0.6667p L, + 0.6667p (L, +L3) — 327, — 0.6667p (L, +L3) — 0.6667p
MN; L, +0.6667p L, — 327, + 0.6667p (L, + L3) — 0.6667p (L, + L) — 327, — 0.6667p
MX L, — 327, — 0.6667p L, — 0.6667p (Ly — L3) — 32T, + 0.6667p Ly +L3) + 0.6667p
MX; L, — 0.6667p L, - 327, — 0.6667p (L, —L3) + 0.6667p (Ly +L3) — 327, + 0.6667p

H = height of sharp V thread
Tmx = Maximum crest truncation
Tme = Minimum root truncation
T = difference between maximum and minimum crest

truncations
T.., = difference between maximum and minimum root
truncations.

Other symbols are as defined for NPTF threads in ANSI

B1.20.3.
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EXAMPLE: Calculate MN for '2-14 nominal size for Table 19
using values shown in ANS! B1.20.3.

Ly + Ly = 0.5341

p = 0.07143

T,. = 0.060p — 0.036p = 0.024p = 0.00171432

327, = 0.05486

0.6667p = 0.0476

MN = 0.5343 — 0.05486 — 0.0476 = 0.43184
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APPENDIX D
THE TURNS ENGAGEMENT METHOD OF GAGING PRODUCT THREADS

(This Appendix is not part of ASME B1.20.5-1991 and is included for information purposes only.)

D1 GAGES

The turns engagement method can be used with either
4 step, 3 step, or basic step design gages. L, and L,-short
length gages can be used interchangeably, since the pitch
diameter size at the small end of the gage is the same in
both cases and the step location is not used.

D2 METHOD OF GAGING

For the turns engagement method of gaging, the turns
to remove the L, gage from the product thread are
counted and must be within the maximum and minimum
limits obtained using Table 1 and Table D1 for the spe-
cific type and size of thread to be gaged. The difference
between the tums engagement of the L, versus L, ring
or L, versus L, plug gage shall not exceed the difference
per Table D1 by more than one-half turn.

59

TABLE D1 BASIC TURNS ENGAGEMENT

L, or L,or L, or Lsor

Nominal L, Short | L,Short | L, Short | L;Short
Size Ring Ring Plug Plug
Vhe-27 3.32 5.80 3.82 6.57
s =27 3.36 5.87 3.86 6.61
Ya -18 3.10 5.98 3.60 6.35
% -18 3.32 6.09 3.82 6.57
2 -14 3.48 6.22 3.98 6.73
Y -14 3.75 6.39 4.25 7.00
1 11" 3.60 6.60 4.10 6.85
1% -11"% 3.83 6.88 4.33 7.08
12 -11"% 3.83 7.07 4.33 7.08
2 11 4.01 7.45 4.51 7.26
2/ - 8 4.46 7.85 4.96 7.71
3 -8 5.13 8.35 5.63 8.38

GENERAL NOTE:
The turns engagement shown are theoretical. In practical ap-
plication the nearest "/ turn is usually used.
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