


TABLE OF CONTENTS . GAGES 

Page No . 
. . . . . . . . . . . . . . . . . . . . . .  * Gage Definition 2 

* Thread Plug Gage? . . . . . . . . . . . . . . . . . . .  2-3 . * Thread Ring Gages . . . . . . . . . . . . . . . . . . .  4 

* Thread Setting Plug Gages . . . . . . . . . . . . .  5 

* Cylindrical Plug Gages 
Reversible-Taperlock-Trilock . . . . . . . . . .  6-7 

. . . . . . . . . . . . . . . . . . . . .  * Pipe Plug Gages 8 

. . . . . . . . . . . . . . . . . . . . .  * Pipe Ring Gages 9-10 
* Gage Recalibration . . . . . . . . . . . . . . . . . . .  11 

ENGINEERING DATA 
*See side tabs for Engineering Data* 

. . . . . . . . . . . .  * Standard System of Marking 12-14 
* Thread Plug Gage Pitch Diameters . . . . . .  15-17 

* Thread Ring and Setting Thread Plug Gage 
Pitch Diameters 18-20 

I 
. . . . . . . . . . . . . . . . . . . . .  

* Cylindrical Plug Gages Dimensions 
. . . . . . . . . .  Reversible-Taperlock-Trilock 20-22 

. . . . . . . . . . . .  * Gaging Taper Pipe Threads 23-25 

* NPT and NPTF - Ll Taper Pipe Thread Plug 
. . . . . . . . . . . . . . . .  Gages -- Dimensions 26 

* NPTF - L3 Taper Pipe Thread Plug Gages 
Dimensions . . . . . . . . . . . . . . . . . . . . . . . . .  26 

* NPT and NPTF - L1 Taper Pipe "Thin" 
Thread Ring Gages -- Dimensions . . . . .  27 

* NPTF . L2 Taper Pipe "Thick" Thread Ring 
Gages -- Dimensions . . . . . . . . . . . . . . . .  27 

* Basic Dimensions for Crest Check 
. . . . . . . . . . . . . . . . . . . . . . . . .  Plug Gages 28-30 



WHAT IS A GAGE? 

Gages are a means of measurement between two (2) 
sDecified limits which acceDts or reiects Darts beina oaaed. . , - -  - 
i h e  most commonly used are: 

THREAD PLUG CYLINDRICAL PLUG 

THREAD RING PIPE PLUG 

THREAD SETTING PLUG PIPE RlNG 

THREAD 

Thread plug gages s 
threaded hole. The most 
tions are: 

- 26 ... a general pu 

- 3B ... used to chec 
requirement: 
(See pages 

, PLUG GAGES 

Ire used to check an internal 
common thread plug classifica- 

rpose class of fit. 

:k parts with "closer" tolerance 

15-17 for tolerance) 

W B L E  END THREAD PLUG GAGE 
REVERSIBLE DESIGN 

':.'orking tltraau pugs ale. to be used in an internally 
? e d &  hole and are not to be used to check a ring gage. 
- 

-E zzrt being checked is generally acceptable when the 
'.- 5. work plug does not enter more than 1% to 3 turns 
:*-cent upon customer specifications and the Go work - - i-os, 

. ., enters the threaded hole its entire length. 
3- =-: 7-r 5' = LO V O  00 - Hi T"ree.,Rlng Gaga% GO - H,; NO GO = LO 
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There are three (3) styles of working plug 
gages ... Taperlock. Reversible and Trilock. 

The taperlock style consists of a Go andlor No Go 
member@). The Go member is longer than the No Goand 
has a chip groove (in larger sizes) which not only adds 
to ease of identification but also assists in clearing 
obstructions. 

The reversible thread plug gage also consists of a Go 
and No Go member($. Both members are straight and 
afford the gage user double the life by simply reversing 
the gage member@), turning the worn portion into the 
handle. 

The trilock design is best suited for large size thread 
plug gages (llh inches and up). Consisting of a Go andlor 
No Go member($, the trilock has a bolt fastening system 
to suppo!i the size and weight. A chip groove is provided 
on the Go member for ease of identification and clearing 
obstructions. 

Proper selection of the drill and tap is required to in- 
sure that the tapped hole will meet tolerance limits. The 
Go member not entering the hole may be indicative of in- 
correct tooling, improper set-up andlor burrs. If the No Go 
member enters the threaded hole of the part more than 
three (3) turns it is possible the wrong size threading tool 
is being used or you have a "bell mouth" hole condition. 

Gages are normally manufactured and inventoried to 
class "X" tolerances which refers to pitch diameter, ma- 
jor diameter, lead tolerances and thread angle tolerances. 
Class "W" tolerances which are recommended for closer 
product tolerances or final inspection are also available 
upon request. Both classifications, "X" and "W", are gage 
manufacturers' tolerances and not the limits. See pages 
15-17 tolerances. 



r l e  pa 
- ZFPS nl 
I -_-?s d - - -  .. . cage - 
---. ., . . ca 

pitch 
"W" 
is ap- 
ninus 

In external 
fit are: 

d 
' tolerance 

meters are 

r t  bang checKed IS generally acceptable when 
3t enter the No Go ring gage more than 1% to 
ependent upon customer specifications. No Go 
s have an annular groove around the outs~de for 
tion. 

gage checks all functional 
?s of tha ulreduadp;rt with the exception of the 
meter. The oroducts' thread should freelv enter 
'Iread ring 'gage for the entire length'of the 
portion. 

e r  CT3 - H I  NO GO - LO mma<P,ug Gag81 00 - 10, NO GO = H! 
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THREAD SETTING PLUG GAGES 

Thread sening plugs are to be used to set ring gages 
only. Their purpose issetting or resetting the ring gages 
and determining if the ring is within tolerance. Setting 
plugs are not to be used to check the work piece. 

To insure the ring gage is still within its tolerance after 
being put into use, the setting plug gage, both Go and No 
Go, should be used to verify accuracy. This also provides 
the gage user the capability to reset the ring gage as re- 
quired. Generally, the setting plug is ordered at the same 
time as the thread ring gage and there could be a cost 
savings when ordering them together. Remember, the set 
p ~g gage s needea-n tne minulacturmg and certlf ca- 
tlon of the rlng gage an0 they are malcned to each otner. 

I 
I 

THREAD SETING PLUG GAGE 

THREAD RING GAGE 

In setting an adjustable thread ring gage, the sealing 
compound must be removed and the locking screw loosen- 
ed. Turning the adjusting screw to the right enlarges the 
ring so that it turns freely onto the thread setting plug. Alter- 
nately adjusting the adjusting screw and tightening the 
locking screw, until a firm fit on the threads is achieved, 
is the proper method of assuring accurate adjustment. 

A truncated setting plug of standard design will have 



the crest of the thread truncated for half the length of the 
gage, unless otherwise specified, giving a full-form por- 
tion and a truncated portion. In setting thread ring gages 
to size, the truncated portion controls the pitch diameter 
and the full-form portion assures that the proper clearance 
is provided at the major diameter of the ring gage. The 
use of the full-form portion along with the truncated por- 
tion checks the flank angle of the thread gage. 

CYLINDRICAL PLUG GAGES 

Cylindrical plug gages, sometimes referred to as pin 
gages or plain plug gages, are used to check a drilled hole 
or the minor diameter of a threaded hole. There are three 
(3) basic styles of cylindrical plug gages: 

REVERSIBLE (PIN) TAPERLOCK 

Size Range: 0 1 5  lo ,760 Size Range: .240 to 1.510 

TRlLOCK 

Size Range. 7 6 0  to 4.510 

The attraction of the reversible is that it affords the end- 
user the opportunity to double the wear-life of the gage 
by simply turning thegage around and using the other end, 
resulting in lower gage cost. The reversible cylindrical (pin) 
gage is designed for size ranges of ,015 to ..760. 

The taperlock design is held in the handle by means 
of a tapered shank which provides added holding strength 
necessary for intermediate size ranges of ,240 to 1.510. 



The trilock design may be used like a reversible by sim- 
ply tJrnlng the memoers aroJnd. A bolt fastening system 
is use0 because of s ze and weiqnt. The tr locn is deslgned 
for size ranges ,760 to 4.510. 

Double end gages are supplied with (+) plus tolerance 
on the Go member and ( - )  minus tolerance on the NO 
Go member. Cylindrical plug gages may be furnished in 
four (4) tolerance classes, as follows: 

Class "XX" -Very close tolerance and typically used 
for master gages. 

Class "X" - Close tolerance for products requiring 
the highest grade of precision. 
(Most commonly used) 

Class "Y" - Larger tolerance than class "Xu and 
used as working gages. 

Class "Z" -Used as working gages for more liberal 
product tolerances. 

When selecting gage tolerance it is a good practice to 
not exceed 10% of the product tolerance. 

Following are examples of tolerance comparisons for 
cylindrical plug gages: 

RANGE TOLERANCES-INCHES-MILLIMETRES 
ABOVE-THRU CLASS CLASS CLASS CLASS 
INCH-METRIC 

,015" - .075" .00002 ,00004 .00007 .00010 

See page 20 through 22 for dimensions and tolerance. 

mmb R,W Gagas: GO - HII NO OD - LO m,s.bP,"g Gag*: OO = LO. NO M M H, 

7 



!d with green caps for Go gages and 

I PLUG GAGES 

I basic styles of pipe plug gages: 

srralgnr I nreaded Pipe Plug Gages 

Threaded Taper Pipe Plug Gages 

Plain Taper Pipe Plug Gages 

Straight threaded pipe plug gages consist of two (2) 
members (Go and No Go) and follow the same gaging prin- 
ciples as the working thread plug gages ... the part being 
checked is generally acceptable when the No Go member 
does not enter more than 11/2 to 3 turns dependent upon 
customer specifications. 

The NPT (American National Standard Taper Pipe) gage 
consists of one member (L-1) and is used to check an in- 
ternal threaded hole. Parts being checked are generally 
acceptable when they come flush with the notch to plus 
(+ )o r  minus ( - )  one turn. The L-1 plug gage checks the 
first four (4) threads. 

NPTF (Dryseal) and ANPT (Aeronautical) thread 
tolerances are more closely controlled requiring an L-3 
gage as well as an L-I. The L-3 checks the fifth (5), sixth 
(6) and seventh (7) threads. 

8 STEP PLAIN TAPER PIPE PLUG 

. .. . J = H,; NO GO - LO mresd P,"g UgGage*: 00 = 10; NO 00 = Hi 
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The 6-step plain taper pipe plug gage, consisting of one 
member, checks the minor diameter of an internally 
threaded NPTF (Dryseal) and ANPT (Aeronautical) hole. 
Taper pipe plugs are used in tapered holes ... both threaded 
and plain. In order to use the plain plug, you first must 
determine with the threaded plug where the hole is in rela- 
tionship to basic, minimum and maximum thread. 

EXAMPLE: Insert your NPTF thread plug gage into the 
hole. If the parts comes flush with the notch, you must use 
the notches marked "B" and " B Y  on your 6-step plain 
plug gage. If you insert the NPTF threaded plug gage in- 
to the hole and the notch is one ( I )  turn small from being 
flush then use the notches marked "MN" and "MNT" on 
the 6-step plain plug gage. If after inserting the NPTF 
threaded plug gage into the hole the notch is one ( I )  turn 
large (that is, into the part deeper) from being flush, then 
use notches marked "MX" and "MXT" on your 6-step 
plain plug gage. 

Remember, first determine thread depth relative to basic 
and minimum or maximum thread with the threaded plug 
gage before using the plain plug gage which would be 
checking the "crest" of the internal threads. For gaging 
taper pipe threads and basic dimensions for crest check 
information refer to tables and illustration on pages 23 
through 30. 

PIPE RING GAGES 

There are two (2) basic styles of pipe ring 
gages ... threaded and plain. Threaded ring gages are used 
to check external threaded parts. For taper pipe ring 
gages, only one (1) member is required when checking 
NPT (American National Standard Taper Pipe) threaded 
parts ... L-I. Two (2) members (Go and No Go) are required 
for straight pipe gages. 



When gaging NPT threaded parts, thread the marked 
side on first. Parts being checked are generally acceptable 
when they come flush to end of ring to plus (+)  or minus 
( - )one turn. The L-1 thin ring gage checks the first four 
(4) threads. 

NPTF (Dryseal) and ANPT (Aeronautical) thread 
tolerances are more closely controlled requiring an L-2 
thick ring gage as well as an L-1 ring. The L-2 thick gage 
checks approximately the fifth (5), sixth (6) and seventh 
(7) threads. 

L-I THlN 1-2 THICK 

The plain ring gage is used to check the major diameter 
of the external thread. 

PLAIN RlNG GAGE 

Taper pipe ring gages are used in the same manner as 
pipe plugs except you are now checking an external 
thread. 



EXAMPLE: Thread the pipe ring gage on the part 
(marked side first). If the part comes flush with end of ring 
gage, you are at basic thread. Then use the plain ring gage 
with steps marked "6" and "BT". If the part comes one 
(1) turn small from being flush then you are at minimum 
thread. Then use the plain ring gage with steps marked 
"MN" and "MNT". If the part comes one (1) turn large 
from being flush then you are at maximum thread. You 
then use the plain ring gage with steps marked "MX" and 
"MXT". 

Again, determine location with your threaded ring (basic, 
minimum, maximum) before using your plain crest check 
ring gage. Refer to pages 23 through 30 for gaging taper 
pipe thread and basic dimensions for crest check 
information. 

GAGE RECALlBRl 

Providing substantial cost savlngs 10 gage users 
worldwide, some quality gage manufacturers offer 
recalibration services. Regal Cutting Tools is proud to of- 
fer such a service supplying certificates of calibration or 
compliance with each recalibrated gage. 



ENGINEERING DATA 
STANDARD SYSTEM OF MARKING 

REGAL CUTTING TOOLS 

ACME-C 

ACME-G 

NPT 

BUTT 

PUSH-BUTT 

M 

MJ 

Thread 
Designations 

3UTT 

WSH-BUTT 

w 

NS5 IF 

NC5 INF 

NGO 

NOT 

NH 

NPSC 

NPSF 

NPSH 

Thread Series 

Acme threads, centralizing 

Acme threads. general purpos8 
(See also "STUB ACME") 

American Standard microscopl 
objective threads 

Aeronautical National Form 
taper pipe threads 

Buttless Threads. pull type 

Buttress Threads, push type 

Metric Screw Threads-M 
Profile; with basic IS0 68 
profile 

Metric Screw Threads-MJ 
Profile. with rounded root of 
radius 0.15011P to 018042P 

-Entire ferrous material rang, 

-Entire nonferrous materiai 
range 

National gas outlet threads 

National gas taper threads 

American Standard hose 
coupling threads of full form 

American Standard straight 
pipe threads in pipe couplings 

Dryseal American Standard 
fuel internal straight pipe 
threads 

American Standard straight 

hose 
hose Coupling threads for 
joining to American Standard 
taper pipe threads 



STANDARD SYSTEM OF MARKING 
Continued 

NPSL 

NPS 

NPT 

NPTF 

NPTR 

PTF SHORT 

NC 

NF 

NEF 

STUB ACME 

STUB ACME MI 

STUB ACME M2 
N 

Thread 
Deslgnattons 

NPSl 

NPSL 

NPSM 

NPT 

NPTF 

NPTR 

PTF-SAE 
SHORT 

UNJC 

UNJF 

UNJEF 

STUB ACME 

STUB ACME M' 

STUB ACME M: 

Thread Series 

Dryseal American Standard in 
:ermediate internal straight 
3ipe thread8 

4msrican Standard straight 
~ i p e  threads for loose fitting 
mechanical joints with locknut 

limeiican Standard straight 
3ipe threads for free fitting 
mechanical joints for fixtures 

American Standard taper pipe 
threads for general use 

Dryseal American Standard 
taper pipe threads 

4merican Standard taper pipe 
threads for railing joints 

Dryseal SAE short taper pipe 
threads 

Unified lnch Screw Thread, 
coarse pitch series, with 
rounded root of radius 
0.15011P to 0.18042P. On ex. 
lernal thread oniy 

Unified lnch Screw Thread, 
fine pitch series, with rounded 
root of radius 0.15011P to 
0.18042P. On external thread 
oniy. 

Unified lnch Screw Thread. 
extra-fine pitch series, with 
round6 
0.1501 
temal 

Stub F 
Stub F 
Stub 1 

Unifie 
consta - 

?d root of radius 
1P to 018042P. On ex- 
thread only 

icme thrsads 

icme Madified Form 1 

\cme Modified Form 2 

J lnch Screw Thread. 
mt-pitch series 



STANDARD SYSTEM OF MARKING 
Continued 

Tap 
Marking 

NC 

NF 

NEF 

N 

NS 

BSPP (OLD) 

BSPT (OLD) 

Thread 
Designations 

UNC 

UNF 

UNEF 

UNJ 

UNS 

Thread 
Designations 

BA 

BSC 

BSF 

BSW 

BSPP 

BSPT 

WHIT 

Thread Series 

Unified inch Screw Thread, 
coarse pitch series 

Unified lnch Screw Thread, 
line pitch series 

Unified lnch Screw Thread, 
extra-fine pitch series 

Unified lnch Screw Thread, 
constant-pitch series, with 
rounded root of radius of 
0.15011P to 0.18042P. On ex- 
ternal thread only 

Unified lnch Screw Thread, 
special diameter pitch. or 
length of engagement 

BRITISH SCREW THREADS 

British Association 

British Cycle 

British WHITWORTH Fine 

British WHITWORTH Coarse 

British Straight Pipe 

British Taper Pipe 

British WHITWORTH Special 



THREAD PLUG GAGE PITCH 
DIAMETERS 



THREAD PLUG GAGE PITCH 
DIAMETERS (Continued) 



THREAD PLUG GAGE PITCH 
DIAMETERS (Continued) 



THREAD RING & SETTING THREAD 
PLUG GAGE PITCH DIAMETERS 



THREAD RING & SETTING THREAD 
PLUG GAGE PITCH DIAMETERS 

(Continued) 

UNIFIED PITCH DIAMETERS 
I I Y T"1 



THREAD RING & SETTING THREAD 
PLUG GAGE PITCH DIAMETERS 

(Continued) 

CYLINDRICAL PLUG GAGES ~~ ~ 

REVERSIBLE TYPE-INCH & METRIC 
DIMENSIONS 

S i a  Rsngar Toleranm (Inchel) 

Length 
Claw Claw Ciws CIS* Member Handle 

Inches Mtllimelfer XX X Y Z GolNoGo No. 



CYLINDRICAL PLUG GAGES 
TAPERLOCK DESIGN-INCH & METRIC 

DIMENSIONS 

Sire Ranger Toiersnar $richer) 

Inches Miliimetras 

,240 - ,365 6.10 - 9.27 

3.65 - ,510 9.27 - 12.95 

Class Cla i r  Clars Claw 
XX X Y Z 

.00002 .00004 .00007 00010 

.00002 ,00004 .00007 .00010 



CYLINDRICAL PLUG GAGES 
TRILOCK DESIGN-INCH & METRIC 

DIMENSIONS 

Tolerances (Inches) 

Size RBngE6 Length Length 
GO NO GO 

lnrher Millimetces I Member I Memkr 

Handle I 



GAGING TAPER PIPE THREADS 
APPLICATION OF GAGES: 

(Basic Notch Illustrated) 

BASIC THREAD 

When gage is screwed up with hand tight 
pressure and basic notch of the L-1 thread 

of flttmg, (usually the 
)the p~tch d~ameter of 

the Internal 

For: NPT ANPT R NPTF 

thread is at 
Basic Size. 

~d Plug Gage 

When gage is screwed up with hand tight 
pressure and basic notch of the L-3 thread 

plug is flush with gaging 
point of fitting, (usually the 
face) the pitch diameter of 

09 principles a 
are now cher 
sed for ANPT 



GAGING TAPER PIPE THREADS 
APPLICATION OF GAGES: 

(Continued) 

(Basic Notch Illustrated) 

MINIMUM THREAD 

When basic notch of the L-1 thread plug 
is one turn (small) from gaging point of 

fitting, the pitch diameter 
of the internal thread is at 
Minimum Size. 

L-1 (-) one turn small 

When basic notch of the L-3 thread plug 
is one turn (small) from gaging point of 

fittina. the oitch diameter 

I 
Same gaging principles apply for taper pipe ring gage: 
except you am now checking an external thread. L-i 
rings are used for ANPT and NPTF. 

24 



GAGING TAPER PIPE THREADS 
APPLICATION OF GAGES: 

(Continued) 

(Basic Notch Illustrated) 

MAXIMUM THREAD 

When basic notch of the L-1 thread plug 
is one turn (large) from gaging point of 

fitting, the pitch diameter 
of the internal thread is at 
Maximum Size. 

L-1 Thread Plug Gage 
For: NPT, ANPT & NPTF 

I I 
e turn large 

When basic notch of the L-3 thread plug 
is one turn (large) from gaging point of 

fittina, the  itch diameter 

L-1 + L-3 (+ )  one 

nternal thread is at 
um Size. 

PTF 

~ d s  
turn large 

I 
Same gaging principlesapply for taper pipe ring gages 
except you are now checking an external thread. L-2 
rings are used for ANPT and NPTF. 
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NPT and NPTF-L1 TAPER PlPE 
THREAD PLUG GAGES 

DIMENSIONS 

NPTF-L3 TAPER PlPE 
THREAD PLUG GAGES 

DIMENSIONS 



NPT and NPTF-L1 TAPER PIPE 
"THIN" THREAD RING GAGES 

DIMENSIONS 



CREST CHECK PLUG GAGE 
(For checking NPTF threads) 

I Hrtn 0.0625 
MN 

MNT 

PER INCH ON DIAMETER 
F 

UNDERCUT OPTIONAL 

OF GAGE AND ON HANDLE 
EXAMPLE: 118-27 NPTF 

CRESTCHECKPLUC 

DEVELOPMENT - COUNTER CLOCKWISE 



BASIC DIMENSIONS FOR 
CREST CHECK PLUG GAGES 

Minor 
Diameter 

Nominal Basic Thnad 
Size with 

Maximum 
Truncslim 

+0.0001t 
-0.00001 

1116-27 0.2391 
1/6-27 0.3315 
114-16 0.4276 

a Gages for sizes 2 112 and 3 to fit Standard trilock handle. 

inimum thread and maximum tt 
-.--:-.,..""A A " , , , " , ,  .,,- ""*F 

The dimensions given for stepsat m 
are based on Z3 turn (0.6667~) umrlr illlrau, nr,u., L,u,,b..,on of 
the product thread may be slightly less than or slightly more than the 
tabulated truncation limit lB1.20.31 de~endins upon the variance from ~~~~~ ~ . . . . 
mean size in any given range (minimum range - basic range - max- 
imum range). Formulas are shown in Appendix C. 

On sizes 1116 and 116, the MX and MN, dimensions are shown out of 
relationship an the illustration of step development. 



BASIC DIMENSIONS FOR 
CREST CHECK PLUG GAGES 

(Continued) 

Nominal 
Size 

Minimum 
1,""cBtio" 

(Mx) - 
*0.001 - 
0.2401 
0.2416 
0.3764 

0.3886 
0.5270 
0.5460 

0.6632 
0.6832 
0.6832 

0.6992 
1.0883 
1.1723 

a Gages for sires 2 112 and 3 to fit standard trilock handle. 

The dimensions given for steps at minimum thread and maximum thread 
are based on 213 turn (0.6667p) fram basic thread. Actual truncation of 
the product thread may be slightly less than or slightly more than the 
tabulated truncation limit (61.20.3) depending upon the variance fram 
mean size in any given range (minimum range - basic range - max- 
imum range). Formulas are shown in Appendix C. 

On sizes 1/16 and 118, the MX and MN, dimensions are shown out of 
relationship on the illustration of step development. 


