
How to Identify Fluid Connectors 

M e a s u r i n g  Tools-Order part number FT1341 for 
~ e r o q u i p  Tool Kit. A seat angle gauge, thread pitch 
aauge and an I.D.1O.D. caliper are necessary to  make " - 
accurate measurements of commonly used connectors. 
~ e r o q u i p  offers a unique new caliper than offers the 
capabilities of both a caliper and a seat angle gauge in 
nne unit. 

y j 
I.D.1O.D. Angle Gauge Caliper 

1 Thread Pitch Gauge 1 
How to  Measure Threads 

I I.D. O.D. I 
- - -  - - ~ 

Measure the thread diameter with an I.D.1O.D. caliper as 
shown. Match the measurements to  the charts. 

How to Measure Sealing Surface Angles 
Female connections are 
usually measured by 
inserting the gauge into 
the connection and plat- 
ing i t  on the sealing sur- 
face. If the centerlines of 
the connection and gauge 
are parallel, the correct 
angle has been deter- 
mined. 

Male flare type connec- 
tors are usually measured 
by placing the gauge on 
the sealing surface. If the 
centerlines of the connec- 
tion and gauge are paral- 
lel, the correct angle has 
been determined. 

Use a thread pitch gauge to  determine the number of 
threads per inch or the distance between threads in met- 
ric connections. Place the gauge on the threads until the 
fit is snug. Match the measurement t o  the charts. 



HOW to Identify I 
How to Measure 
Non-Threaded connections 
Four Bolt F langeF i rs t  measure the port hole diameter using the 
caliper. Next, measure the longest bolt hole spacing from center- 
to-center or measure the flange head diameter. 

StaplokB-Measure the male diameter with the O.D. portion of 
the caliper. Measure the female half by inserting the I.D. portion 
of the caliper into the thru hole. 

Dash Numbers 
Most fluid piping system sizes in  the United States are measured 
by dash numbers. These are universally used abbreviations for 
the size o f  the component expressed as the numerator of the 
fraction with the denominator always being 16. For example, a 
-04 port is 4/1s or '14-inch. Dash numbers are usually nominal (in 
name only) and are abbreviations that make ordering of compo- 
nents easier. 

I 

American connections 

NPTF 
(National Pipe Tapered Fuel) 

Tapered Tapered 

1 Male Half Female Half I 
This connection is still widely used in fluid power systems, even 
though it is not recommended by the National Fluid Power 
Association (NFPA) for use in hydraulic applications. The thread 
is tapered and the seal takes place b y  deformation of the threads. 

-. . - 
\ 

, NPTF 'Threads 

1 1 I / ~ r a c t i o n  ( Decimal I ~ r a c t i o n  I Decimal 

\/,, 

Measure thread diameter and subtract '14-inch to find the nominal 
pipe size. 

NPSM 
(National Pipe Straight Mechanical) 

1 Male Half Female Half 

Inch 
Size 

This connection is sometimes used in  fluid power systems. The ' 
female half has a straight thread and an inverted 30" seat. The ; 
male half of the connection has a straight thread and a 30" inter- ; 

nal chamfer. The seal takes place by compression of the 30" seat 
on the chamfer. The threads hold the connection mechanically. 

NOTE: A properly chamfered NPTF male will also seal with the 
NPSM female. 

Dash 
Size 

Nominal 
Thread 

Size 

Male Thread 
0.0. 

(Inch) 

Female Thread 
I.D. 

(Inch) I Inch 
Size 

'18 02 '1s-27 13/s2 .4 1 3/8 .38 

'14 04 '14-18 17/32 .54 I12 

Dash 
Size 

Nominal 
Thread 

Size 

Male Thread 
O.D. 
(Inch) 

Fraction Decimal 

Female Thread 
I.D. 

(Inch) 

Fraction Decimal 



American connections 
SAE J514 Straight Thread 0-Ring Boss 
(ORB) ORS@ SAE J1453 0-Ring Face Seal 

I 

Male Half Female Half 

This port connection is recommended by the NFPA for opti- 
mum leakage control in  medium and high pressure hydraulic 
systems. The male connector has a straight thread and an 
0-Ring. The female port has a straight thread, a machined sur- 
face (m in imum spotface) and a chamfer to accept the 
0-Ring. The seal takes place by compressing the 0-Ring into 

) the chamfer. The threads hold the connection mechanically. 

)  omi in all Male Thread I Female Thread I 
I Inch I Dash 1 Thread 1 O.D. 1 I.D. 1 

I Y S C N r , *  
Male Half * loJ $- Female Half 

~ h i s l o n n e c t i o n  is very common in  fluid power systems. Both the 
male and female halves of the connections have 37" seats. The 
seal takes place by establishing a line contact between the male 
flare and the female cone seat. The threads hold the connection 
mechanically. 
CAUTION: In the -02, -03, -04, -05,  -08 and -10 sizes, the threads 
of the SAE 45" flare and the SAE 37" flare are the same. However, 
the sealing surface angles are not the same. 

~ o m i n a l (  Male Thread Female Thread 
Inch Dash Thread l O.D. I.D. 

71 

3' 
Ee 

Male Hall Female Half 
m 
V) 

I I 
This connection offers the very best leakage control available 
today. The male connector has a straight thread and an 0-Ring in 
the face. The female has a straight thread and a machined flat 
face. The seal takes place by compressing the 0-Ring onto the flat 
face of the female, similar to the split flange type fitting. The 
threads hold the connection mechanically. 

Nominal Male Thread Female Thread 
Inch I Dash Thread O.D. I.D. 

1 Size Size Size ) (Inch) (Inch) 
Fraction 1 Decimal - 

SAE J512 Inverted 

/42 0 1  

7 Thread 
O.D. 

dd",., 

7 Thread Thread 
D. I.D. -- - 

.,..rrJ 

Male Half Female ~ a q  

This connection is frequently used in  automotive systems. The 
male connector can either be a 45" flare in the tube fitting form or 
a 42" seat i n  the machined adapter form. The female has a straight 
thread with a 42" inverted flare. The seal takes place on the flared 
surfaces. The threads hold the connection mechanically. 

Nominal Male Thread Female Thread 
Inch Dash Thread O.D. I.D. 

, - . - 

'lie 07 111is-18 " / i e  .69 5/8 .63 1 
' 1 2  08 '14-18 3/4  .75 ='I32 .70 1 
5/8 10 '18-18 13/16 .82 
8 1.00 

I 'This connection was formerly known as JIC. 



SAE J512 45" 

Male Half Female Half 1 
- 

This connection is commonly used in refrigeration, automo- 
tive and truck piping systems. The connector is frequently 
made of  brass. Both the male and female connectors have 
45" seats. The seal takes place between the male flare the 
female cone seat. The threads hold the connection mechani- 
cally. 
CAUTION: In the -02, -03, -04, -05, -08 and -10 sizes, the 
threads of the SAE 45" flare and the SAE 37" flare are the 
same. However, the sealing surface angles are not the same. 

I. 

Male Half Female Half 

lnch 
Size 

I S+aploh" Connected 

I I 

This is a radial O-Rina seal connection deve lo~ed  in Germanv 

Dash 
Size 

How to Identify I 

Thread 
Size 

and commonly us& for hydraulic application in under: 
ground mines. The male contains an exterior O-Ring and 
backup ring, plus a groove to accept the "staple". The female 
has a smooth bore with two holes for the stable. A "U" 
shaped retaining clip or staple is inserted through the two 
holes, passing through the groove in the male to  lock the 
connection together. The seal takes place by contact between 

-- the O-Ring in the male and the smooth bore of the female. 

SAE J518 4-Bolt Flange* 

1 
. 

1 Male Half 
Female Half 

Male Thread 
O.D. 
(Inch) 

Fraction 1 Decimal 

I 
This connection is commonly used in fluid power systems. 1 

There are two pressure ratings. Code 61 is referred to as the 
"standard" series and Code 62 is the "6000 psi" series. The I 
design concept for both series is the same, but the bolt hole 
spacing and flanged head diameters are larger for the higher 
pressure, Code 62 connection. 
The female (port) is an unthreaded hole with four bolt holes 
in a rectangular pattern around the port. The male consists of 
a flanged head, grooved for an O-Ring, and either a captive 
flange or split flange halves with bolt holes to  match the port. 
The seal takes place on the O-Ring, which is compressed 
between the flanged head and the flat surface surrounding 
the port. The threaded bolts hold the connection together. 
'SAE J518, JIS B 8363, ISODIS 6162 and DIN 20066 are inlerchangeable, except for 

bolt sizes. 

Female Thread 
I.D. 

(Inch) 

Fraction ~ e c i m a l  

Inch 
Size 

1 Size I lnch Dimensions 1 lnch I lnch I 

Port Hole 

Dash 
Size 

How to Measure 

Inch I.D. Bok 'A' Diameter 'K' 1 Bolt Hole 
Spacing 

 ash Fraction 
1 Size) (Decimal) 

Male Thread 
O.D. (Inch) 

Fractiont / Decimal 

Four Bolt Flange-First measure the port hole diameter using 
the caliper. Next, measure the longest bolt hole spacing from 
center-to-center (Dimension "A") or measure the flanged 
head diameter. 

Flanged 
Head . 

1 1 24 I 2'1n 1 2.163 1 211/e. 1 2.174 1 
2 1 32 I 2% 1 2.517 1 2 " h  2.528 1 

t Measure to the closest '/m-~nch 

Inch I Decimal) Decimal 
Cd. 61 I Cd.62 1 Cd! 61 1 Cd. 62 I Cci. 61 /Cd.)62 

Female Thread 
I.D. (Inch) 

I 

Fractiont Decimal 



IS0 connections 

ISOIDIS 6162 4-Bolt Flange* 

Bolt Dimensions Bolt Hole Spacing 
Size Port mm and Inch 'A' mm (Inch) 
mm Hole PN 351350 PN 415 PN 351350 PN 415 

(Inch) mm Bar Bar Bar Bar 
[Dash] (Inch) (Cd. 61) (Cd. 62) (Cd. 61) (Cd. 62) 

13 12.7 M 8  x 1.25 x 30 M 8  x 1.25 x 30 

' I  (.50) 5/1c-18 x ll/. 5 / 1 ~ 1 8  x 11/4 38.10 40.49 

(081 (1.50) (1.57) 

19 19.1 M I 0  x 1.5 x 35 M I 0  x 1.5 x 4 0  

('14) 1.75) 3/e16 x 1'14 '1-1 6 x 1 ' 1 2  47.63 50.80 

1121 . 11.88) (2.00) 

25 25.4 M10 x 1.5 x 35 M I 2  x 1.75 x 45 

(1) (1.00) Y-16 x 1'/4 ' / ,el4 x 13/4 52.37 57.1 5 

I161 (2.06) (2.25) 

32 31.8 M12 x 1.75 x 4 0  M I 4  x 2 x 50 

(11/4) (1.25) ' / > e l 4  x ll/z '/?I3 x 1% 58.72 66.68 

I201 (2.31) 2.63) 

38 38.1 M 1 4 x 2 x 4 0  M 1 6 x 2  x 55 

1 1 /  (1.50) ' / ? 1 3 ~ 1 ' / 1  5 /e l l  x 2'1. 69.85 79.38 

1241 (2.75) (3.13) 

51 50.8 M I 4  x 2 x 40 M20 x 2.5 x 70 

(2) (2.00) ' / ~ 1 3  x l'/z '/.-I 0 x 2% 77.77 96.82 

1321 (3.06) , (3.81) 

I Male Half 
Female Half 1 

) This connection is commonly used in fluid power systems. 
There are two pressure ratings. PN 351350 bar (Code 61) is 
the "standard" series and PN 415 bar (Code 62) is the high 
pressure series. The design concept for both series is the 
same, but the bolt hole spacing and flanged head diameters 
are larger for the higher pressure, PN 415 bar connection. 
Both metric and inches bolts are used. The port wil l  have an 
"M" stamped on it if metric bolts are required. 

The female (port) is an unthreaded hole with four bolt holes 
in a rectangular pattern around the port. The male consists of 
a flanged head, grooved for an 0-Ring, and either a captive 
flange or split flange halves wi th bolt holes to match the port. 
The seal takes place on the 0-Ring, which is compressed 
between the flanged head and the flat surface surrounding 
the port. The threaded bolts hold the connection together. 
' ISODIS  6162. DIN 20066, JIS B 8363 and SAE J518 are interchangeable, except for 0 Q 
bolt sizes. 

German connections , DIN 7631 Series 

30" Tapered Nose/Globeseal 

Male half 
dimensionally 

equal to DIN 7631 

Female half 
mates with 
DIN 7631 

This connection is frequently used in hydraulic systems. The 
male has a straight metric thread and a 60" (included angle) 
recessed cone. The female has a straight thread and a tapered 
noselGlobesealm seat. The seal takes place by contact between 
the cone of the male and the nose of the tapered nose1Globeseal 
flareless swivel. The threads hold the connection mechanically. 



.' -a"roqUip How to Identify 1 i 
! 
I 

German connections (cont.) 
DIN 3902 Series DIN 20066 4-Bolt Flange* 

"A" 

Male Halt 
Female Half 

Male half 

LL d~menwonally 
eaud lo 

m 
W 
c 
I I  

w 
Tapered Nose/Glcbeseal 

12' 

d m 
I 

(B~te Type F e m k )  

7 
Thread 

1 n 

This connection is commonly used in fluid power sys- 
tems. There are two pressure ratings. Form R (Code 61) is 
referred to as the "standard duty" series and Form S 
(Code 62) is the "heavy duty" series. The design concept 
for both series is the same, but the bolt hole spacing and 
flanged head diameters are larger for the higher pressure, 
Form S connection. Both metric and inch bolts are used. 

u 
Female hail 

mates w~th DIN 3902 

This connection style consists of a common male and 
three different female halves. 
The male has a straight metric thread, a 24" included 
angle and a recessed counterbore that matches the tube 
O.D. used with it. The female may be a tube, nut and fer- 
rule, a tapered nose/Globeseal flareless swivel or a 
tapered nose/Globeseal flareless swivel with an 0-Ring in 
the nose (DKO type). 

The female (port) is an unthreaded hole with four bolt 
holes in a rectangular pattern around the port. The male 
consists of a flanged head, grooved for an 0-Ring, and 
either a captive flange or split flange halves with bolt 
holes to  match the port. The seal takes place on the 0 -  
Ring, which is compressed between the flanged head and 
the flat surface surrounding the port. The threaded bolts 
hold the connection together. 

l ~ u b e  O.D. Tube O.D. 1 1 ,, Fel;le 1 
Thread Thread 

Thread 
Size mm Inch mm Inch 

'D IN  20066, IS/DIS 6166, JIS B 8363 and SAE J518 are interchangeable, 
except for bolt sizes. 

Bolt Dimensions Bolt Hole Spacing 
Size Port mm and Inch 'A" mm (Inch) 
mm Hole 

(Inch) mm Form R Form S Form R Form S 
[Dash] (Inch) LCd. 61) (Cd. 62) ICd. 61) (Cd. 621 --- 

12 12.7 M 8 x 1 . 2 5 ~ 3 0  

( 'h) (.50) 5/>6-18 x 1'14 

LO81 (1.501 (1.57) 

50 50.8 M I 2  x 1.75 x 40 M20 x 2.5 x 70 

(2) (2.00) 'h-13 x 1'/1 'lr-10 x 23/4 77.77 96.82 

[321 (3.06) (3.81) 

DIN 20066 4-Bolt Flange continued on page 7 75. 



- 

German connections (cont.) 
DIN 3852 Metric Threads 

1 Male 1 Female 1 
DIN 20066 4-Bolt Flange (cont.) 

Flanged Head 
Thread Thread 

Metric 0 .0 .  'A' I.D. "8" .n 
Threads mm 1 Inch mm Inch 

I I 

Diameter 'K" 1 lnch h i  
I Size (Cd. 61) 1 (Cd. 62) 1 PORT 

DIN 3852 
Male Connectors and Female Ports 
This DIN is controlled by Germany, but other countries 
may use it as a reference for their connector and port 
designs. The chart below illustrates the various forms and 
how they seal. 

H O n  THE S E N  WORKS 

MET& TO METAL SEAL 

PORT For DIN 3852 Whitworth pipe thread dimensions, see 
BSPTIBSPP dimensions. They are the same. 0 RING 0 R l f f i  + WASHER 

IOPTONAL SCUACE CUT RlNGl 

Y 

PORT 

SEAL ts CREATED 
BY INTERFERENCE 

BETNEEN THREADS 

FORM Z 
MATES WlTH FORM C ONLY 

FORM X AND Y 
MATES HllTH FORM A. B, C, AND E ( 

SURFACE 19 MACHINED 
SUOOM. MAY BE A 
SPOTFACE. 

SGRFACE IS NOT 
MACHINED SMOOTH 



How to Identify 

French connections 
v- 

"illimetrique and GAZ Series 
cn 
m 
C d Th 

E IBte Type Ferrule) 
I 

iL'4 
Male Half 

Tapered Nose/Gbbeseal 

This connection consists o f  a common male and two  dif- 
ferent females. The Mil l imetrique Series is used wi th 
whole number metric O.D. tubing and the GAZ Series is 
used wi th  fractional number metric O.D. pipe size tubing. 

British connections 

Millimetrique and GAZ Threads 

British Standard Pipe (BSP) 

Tubing 
O.D. 

"R" Dim. 
rnrn 

(Inch1 

~ h ? e a d  
I.D. 

Male Half 

"GAZ" 
Pipe O.D. 

R" Dim. 
mm 

(Inch1 

Female Half 1 
\ 

This BSPT (tapered) connection is similar t o  the NPT, 
except that the thread pitches are different i n  most sizes, 
and the thread form and 0.D.s are close but not  the same. 
Sealing is accomplished by  thread distortion. A thread 
sealant is recommended. 

Metric 
Thread 

Size 

- .Am Tapered Nosel 
JU - 

read Thread 

Male 
Thread 

O.D. 

rnrn 1 Inch 
Female Half 1 

The BSP (parallel) male is similar t o  the NPSM male 
except the thread pitches are different in  most sizes. The 
female swivel BSPP has a tapered nose/Globeseal flare- 
less swivel which seals on the cone seat of the male. 

Female 
Thread 

I.D. 

rnrn 1 Inch 

BSPTIBSPP Threads 

'Frequently, the thread size is expressed as a fractional dimension pre- 
ceded by the letter "G" or the letler "R". The "G" represents a parallel 
thread and the "R" indicates a tapered thread. For example, BSPP 3/e79 
may be expressed as G 3/a, and BSPT 3 /e79 may be expressed as R3h. 



1 Japanese connections 

./ JIS 30" Male Inverted Seat, 
Parallel Pipe Threads 
(Threads per .IIS B 0202) 

I Male Half Female Half I 
The .llS parallel is similar t o  the BSPP connection. The JIS 
parallel thread and the BSPP connection are interchange- 
able. 

Size I Nominal I Male Thread. I Female Thread 1 
Thread Size 0.D I.D. 

lSimilar to BSPP Fraction1 m m  l Fraction l m m  1 

JIS 30" Male [Inverted) Seat, 
Metric Threads 
(Threads per .IIS B 0207) 

I.D. 

Male Half Female Half 

The JIS parallel (metric) is the same as the JIS parallel 
(PF), except for the thread difference. 

fi JIS Tapered Pipe IPT) 
(Threads per .US B 0203) 
I 1 

Size 
m m  - 

6 - 
9 

Female 
Thread Thread 

Thread 

M18 x 1.5 

Tapered Tapered 

Male Half Female Half 

The JIS tapered thread is similar t o  the BSPT connection 
in  design, appearance and dimensions. The JIS tapered $ thread and the BSPT connection are interchangeable. 



How to Identify 1 .  
JIS 30" Female (Cone) Seat, 
Parallel Pipe Threads 

V) (Threads per JIS B 02021 
m 

1 MALE HALF FEMALE HALF 

The Japanese JIS 30" flare is similar to the American SAE 
37" flare connection in  application as well as sealing prin- 
ciples. However, the flare angle and dimensions are dif- 
ferent. The threads are similar to BSPP. 

(Inch) (Inch) 

- JIS B 8363 4-Bolt Flange* 

I 
' 'A"  ' 0 -7- -gY s B g  I--- 
1, . -- -- -- "'3 

The female (port) is an unthreaded hole with four bolt 
holes in a rectangular pattern around the port. The male I 

I consists of a flanged head, grooved for an 0-Ring, and I 

either a captive flange or split flange halves with bolt 1 
holes to match the port. The seal takes place on the 0- 
Ring, which is compressed between the flanged head and 
the flat surface surrounding the port. The threaded bolts 
hold the connection together. I 

"JIS B 8363, ISOIDIS 6/62,  DIN 20066, and SAE J518 are interchangeable, 1 
except for bolt sizes. 1 

L 

Male Half Flanged Head 
Female Half Diameter "K" 

rnrn (Inch) 
This connection is commonly used in fluid power sys- Inch Type I Type II 
tems. There are two pressure ratings. Type I (Code 61) is Size (Cd. 61) (Cd. 62) PORT 
referred to as the "standard" series and Type II (Code 62) 

>+Q 
is the "6000 psi" series. The design concept for both 0 0 
series is the same, but the bolt hole spacing and flanged 1 44.45 (1.75 47.63 (1.88) 
head diameters are larger for the higher pressure, Type II 11/4 50.80 (2.00) 53.98 (2.13) 
connection. Both metric and inch bolts are used. I'/z 60.33 (2.38) 63.50 (2.50) 

2 71.42(2.81) 1 79.38 (3.13) 

I 
Bolt Hole Spacing 

"A" rnrn (Inch) Size 
rnrn 

(Inch) 
[Dash] 

12 
('12) 
LO81 
19 

(3/4) 

Port 
Bolt Dimensions 

rnm and Inch 
Hole 
rnm 

(Inch) 

12.7 
(.50) 

19.1 
(.75) 

Type I 

- 
Type II 

(! 4 
(Cd. 61) 

M8 x 1.25 x 30 
5/i6-18 X ll/r 

MI0 x 1.5 x 30 
I x 1 

1 
(Cd. 62) (Cd. 61) (Cd. 62) 

M8 x 1.25 x 30 
5/16-18 X ll/r 

MI0 x 1.5 x 40 
I x 1 

38.10 
(1.50) 

47.63 

40.49 
(1.57) 

50.80 

1 
I 

i 
I 



Japanese connections (continued) 
JIS 210 Kgf/cm2 
4-Bolt Square Flange 

The JIS 4-Bolt square flange connection is similar in  con- 
cept to  the SAE 4-bolt flange connection, except that the 
JIS bolt pattern is square and the flange itself is different. 

Bolt Size Bolt 
mm Dim. Dim. Dim. Hole 

(Bolt Length 'An 'B" 'C" Dia. 'D" 
Size Inch for ~ o n g  I mm mm mm mm 
mm 1 Size Design) (Inch) (Inch) (Inch) (Inch) 

JIS 210 Kgf/cm2 0-Ring 
Nominal Size Dim. 'D" Dim. 'Wn 

mm mm mm 





HERCULES 
H Y D R A U L I C S  

- 1  1 -  " PRESSURE PRESSURE PRESSURE 
t . . 

G 1 1- G -1 1- G -~ 
A 1 1 

I 
,003 
MAX. 

NO O N E  T W O  
BACKUP BACKUP BACKUP 
RING RING RINGS 

0-Rina Gland Desian For Static Seals ~ 
- MALE C L L q D  

G L A N D  DETAIL  
R R L 4 K  COP\ERs A - Bore Dia. (male gland) , , , aPPkOY 1115 MAD A-1 - Groove Dia. (female gland) 

I ,c 
* , I +  / B - Tube OD (female gland) 

B-1 - Groove Dia. (male gland) 

. - . - . - . -. 
L DtmH C - Plug Dia. (male gland) 
1 (KAD14Ll 

- 8.1 DIA 18.1 W I N = A U 4 X - 2 L M A X i  
t D - Throat Dia. (female gland) 

L C DIA D DlA - l- --,I E - Diametrical Clearance 
A DIA A I DIA -- 

A l "I4X.R WI\-ZL WAS 

E W 
L SQUEEZE 

O-RING I I GROOVE WIDTH * 005 R ECCEN- 
I RICAL 

CROSS GROOVE DEPTH GROOVE TRlClTY CLEAR- 
SEC- RADIAL AXIAL ' RADIUS MAX 

RADIAL 1 I 

AXIAL I INCHES I % I INCHES elo MAX. I RINGS RING RINGS , 
070 049- 055 I 045- 050 012- 014 18-19 017- 028 25 5-38 5 004 095 140 207 005- 015 002 

-- -- -- - - - - - - 

103 080- 086 072- 080 014- 026 13 5-25 020- 034 20-32 
- - 

005 142 173 240 005- 015 002 
-- 

139 112-118 100-110 017-031 125-29 025-043 185-30 006 189 210 277 010-025 003 
-- -- 

210 176- 184 165- 175 021- 039 10-18 030- 050 14 5-23 006 283 313 413 02 

275 225- 235 220- 230 034- 056 12 5-20 039- 061 14 5-21 5 007 377 410 540 020- 035 005 1 
1 

0-Rina Gland Desian For Reciprocatina Seals 

B-l PISTON GROOVE DW. B ROD O.D. 
(B-l MIN=A MAX-?LMAXt';) D ROD BORE DI.4. 

Bore Dia. of Cylinder 
OD of Rod 
OD of Piston 
Bore Dia. for Rod 

WORLDWIDE 
PHONE 1-81 3-796-1 300 

FAX 1-81 3-797-8849 

1 CPISTOh 0 D A-l ROD GLAYD GROW. E I D 
- G --,I 

A CYLINDER BORE DL4 (A-I MAX=B hllY+ZL '44x1 

SALES OFFICE HOURS 
8 A.M. T O  8 P.M. EASTERN TIME 

NORTH AMERICA 
PHONE 1-800-777-561 7 

FAX 1-800-759-6391 

W 

SECTION 

SQUEEZE 
L 

GROOVE 
DEPTH 

E 
DIAMETRICAL 
CLEARANCE 

MAX. INCHES RINGS 

G 
GROOVE WIDTH rt ,005 

Yo 1 

R 
GROOVE 
RADIUS 

NO 
BACKUP 

ECCEN- 
TRlClTY 

MAX. 
RING RINGS 

ONE 
BACKUP 

TWO 
BACKUP 


