


Foreword

Accurate identificalion of poris and conneckns in
fluid piping systems ks necessary bedone the cor-
rect hose or tube assambly can be salacted and
installad. 'With the aid ¢ this boosdd and a few
simple tools, measurement and idenlification is
EBASY,

Mozt connectors commonly usad in fuid piping
sysbams ara included in this booklat Tha tonnes-
fions are listed under headings divided by the
country of origin 1o provide further assisiance in
Ehenliication,

Pleage corsult your Asroqup representaiva for
assistiancs in identifiying conneciars nok found in
this booklet.

How to Use This Booklet

Visually identify the part by comparing it
with the artwork shown for each iype of
conrection, Take measuraments of the LD,
0.0, threads and angles as aporopriaie.
Compare the measwements io the charls
80 comvert io the cormact dash andfor thread
siza and the parts secos.
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Measuring Tools

A seal angle gavge, thegad pitch gawge and an
.00 D, caliper are necessary o make accurale
mezsuremeants of commenly used connechs.
Aeroquip offers a unigue new caliper that offers
ihe capabiliies of both a caliper and a seat angle
fALge inane uril

Thread Pach Gauge

TOOLS



THREADS

How to Measure Threads

Usa a threed pitch gauga lo determine the numbar
of threads par inch or the distance balween
thredds in metrs connections. Place the gauge
on the threads unbl the Gl = snug, Maich the
mieasirement o the chars

Measure the thread diameter with an LDUACUD,
caliper as shown. Malch the measuremants io
tha charts.



How to Measure
Sealing Surface Angles

Famale connec-
tions are wsually
measuned by irser-
ing the gawge Inta
the connacion and
placing it on the
sealing surface. If
tha cantadinas of
b conméciion and
auge are paral-
al, the correct
angle has been
distirmiriéd,

SEAT ANGLES

Male flare type con-
nECorSs ard usu=
ally measured by
placang the gauge
on ihe sealing -
{ace. I the cenber-
lines o the con-
nection end gauge
are parallal, the
corracl angle has
bean deermingd,




NON-THREADED/DASH NUMBERS

How to Measure
Non-Threaded Connections

Four Bolt Flange—First meassne the port hole
diameter using the caliper. Mext. measure tha
longest bol hole spacing from center-to-canlar or
measurg tha flange head diameiar,

Staplok®—‘leasure the male diamster with tha
0.0. portion of the caliper. Maasure the lemala
half by irsarting the LD, portion of this calipsr inlk
tre T Fucliey,

Dash Numbers

Most fusd piping system sizes in the United Stales
are maasured by dash numbers. These g uni-
varsally used abbreviations lor the size o the
component expressed as the numearator af the
fraction with the denmominator abways being 16
For axampla, a -04 port 5 % or Yeeinch Dash
rarTibErs ane usualy nominal (in name only] and

ang abbrevialions 1hat make ordering of compo-
nants sasiern




NPTF
(Mational Pipe Tapered Fuel)

Tapared Tashibd
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Bale Wyl Famals Hall

This connaction is still widely used in fluid power
systams, aven though it is nol recommended by
the Malional Fluid Power Association |NJFP.A
far use In hydraulic applications. The thread is
tapered and the seal takes place by delormalon

of {he thrasds,
NPTF Threads

Measurs theead dismeter nd subtracl Ye-neh o

find thie naminal pipe size.
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NPSM
(National Pipe Straight Mechanical)
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This connedlion & somelimes used in fluid poweer
syslems The female hall has a stralght thread
and an invered 30* seal. The male half of the
connection has & straight thrdad and a 307 inli-
nal charmler, The Seal lakes places DY COMpras-
sion of tha 30® seal on twe chamier. Tha threads
hiold the connection machanically.

HOTE: A properly chamlered NPTF male will
also seal with the NPSM famale.
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SAE J514 Straight Thread
0-Ring Boss (ORB)

This porl conneclion & recommended by the
M.FP A for oplimum leakage conbrod in medium
and high pregsure hydraulic systems. The mala
conneclor has a straight thread and an O-Ring,
The female por has a straight thread, a machined
surface (minimwen spofface) and a chamier o
atcapt the O-Ring. The seal takes place by com-
pressing the O-Ring into the chamfar, The
thresds hold the connaclion meshanicaly,
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SAE J514 37°* Hydraulic

e
u“...i Ir.u.'l

This conneclion i Yery commaon i liuid poser
systems. Both the make and female halves of the
connections have 37* seals. The seal lakes
place by establishing a B coniac batween th
miafe flmre and the femaks cone gaat. The thraads
hold the connection mechanically.

CAUTION: In thi =02, 03, =04, -05, <08 and =10
sizes, the threads of the SAE 45 llare and SAE
37 Nlare ara tha same. However, the sealing sur-
face angles ang not the sama,
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ORS® SAE J1453
O-Ring Face Seal

0-Ring

.

T
Thread Thread
0.0, LD

| |

Male Hall Famale Half

This connection ofiers the very best leakage con-
tral availabde today, The male conneclor has a
giralght thread and an O-Ring in the faca. The

fernale has a stralght thread and a machined flad
face. The seal takes place by compressing the

- Ring onta the flat feca of the femala, similar 1o
the: split fiange type fiting. The threads hold the

connechon fisdhanically
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SAE J512 Inverted
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Male Half Fertaln Hall

This connection &5 frequently usad in aulomolive
systems, The mabe connecion Can aither he a 459
flare in the tule fitng form or 8 42° saat in the
machined adapter form. The female has a
giraighi thread with a 42° inveriad lare. The Saal
takes place on the flared sedpces The throads

hold the connachion mechamcally.
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SAE J512 45°

This connection i commenty used in relrigers-
tion, automolive and truck piping systams. The
connactor is frequently made of brass, Both the
male and femals connectans have 45° seats. The
seal lakes place betwean the male flare and the
female cone seal. The threads hold the connec-
ticn machanicalby

CALUTION: In the -02, -03, -04, -05, -08 and -10
sizes, the threads of tha SAE 45* flare and SAE
37 flare are the same. However, the Seaking sur-
e anghis are nol the S,
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SAE J518 4-Bolt Flange*

P T

This connection is commaondy used in fluid power
sysiEms. Thent ane e prassure rafings. Code
61 is referred W0 as the “standard”™ series and
Ciode 62 is the "6000) psi” sedes. The design con-
cepd bor both series is the same, bul the boll hola
gpacing and Manged hoad damplers are larger
for the higher pressure, Code 62 conneclion.

Thea female (port) is an untheeadad hole with four
balt hales in a rectangular patterm arsund the
port, The male consists of a llanged head,
grooved for an O-Ring, and elther a captiva
flange o split flange halves with bolt holes 1o
match the port, The seal lakes place on the O-
Ring, which ks compressed bebwean the flange
hesd and the fal sudece sumpunding the port
The Threaded bolts hold the connecion iogether,
"SAE JSIB, JIS B 8353, i500rDNG G162 and DIN 20056
are irderchangeable, suoept for bolt sizes



SAE J518 4-Bolt Flange

[continued)
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How to ﬁeasure

Four Boll Flange—Firsl measur the pod hole
diameter using the calipar. Next, meagune |he
pnges bol hode spacing from cenber-to-centar

[Dimension “AT) or measure the fanged head

dearmeser




Staplok®
Frnpuuud SAE J1467)

This is a radial O-Ring seal connection developed
in Germany and commonly used for hydraulic
applicaigng n undergrourd mings. The mala
conains an extarior O-Fing and backug ring,
plus a groove b accepd tha “stapla.” The lemals
has & smoath bare wilth bvo holes for the staple, &
"0 shaped relaming clip or slaple is ingered
through the hwo hales, passing through the groove
in tha make o keck the connection together. Tha
séal takes place by contact betwean the O-Ring
in B make and the Smooth bore of lhe female,
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ISO/DIS 6162 4-Bolt Flange*

This connectlon |s commaonily used in fuid powar
systems. There are two prassurg ratings. PN
350350 bar (Code 61) is the “standard” series
and PH 415 bar (Code 62) i3 the high pressung
sarias The design concept Tor both saries (s the
same, but e boll hale Spacing and flanged haad
deameters ang larger lor ihe hegher pressung, PN
415 har connaction. Both metric and inchas bolls
ang used. The port will hawve an MW" stamped on it
i metric bolts are requined

The famabke (port] iz an unthreadad hole wilh four
Balt Bolés in A reclangular pattern around the
port Tha male consists of a langed hoad, groowed
bor an O-Ring, and aither a captive flange or splil
Bange hales with bolt holes to match the port
The saal takes place on the O-Fing, which is
comprassed between the flanged head and the
flal surface sumcamding the porl. The threadad
bolls hold the conmclion i,

ISOVDEE Gi62, DN 20085, JIS B 8363 and SAS 4518
ad@ irlarchangeable, sxcanl lor boll sres

ISO CONNECTION

19



ISO/DIS 6162 4-Bolt Flange
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DIN 7631 Series

age Tapidied hemaGilchananl
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This conngclion & requently used in hydraulc
syatems. The male has a straight metric thread
and a &0 [included angls] recassed cone. Th
famale has a fihread and a tapered nogsed
Globeseal™ seal The seal takes place by contact
betaean the cone of the male and the nosa of the
tapered nosa/Globeseal flareless swival, Tha
threads hold the connection machanically.
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DIN 3902 Series

This cannection style consists of a common male
and thre different female habves,

The male has & stralght matic thread, a 24°
includad angle and a rmcessed counlarbore That
malches the wbe 0.0, vsed with it The female
may be & wbe, il and lerrule, a laparad nose’
Globeasal flaraless swivel or & lapared nogs)
Globeseal Hlareless swival with an O-Ring in the
e (OO bypaal



DIN 3902 Series (coniinued)
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DIN 20066 4-Bolt Flange*

This connection i3 commonly used in fiuid power
gysiems. Thare ara wo préssure ratings. Form R
[Code &1) is rafamed o as tha “standard duty™
serias and Form S5 (Code 62) is the “heavy duty”™
s, The design concept for both sedas is the
same, but tha bolkk hobe spacing and flanged hkad
diameters ang larger for the higher pressure, Form
S connection. Both metric and inch bolts are used.

The lernale (port] s an unihreaded hobe with four
bolt holes in a rectangular pattern argund the
port. The male consisis of a llanged head,
groaved for an C-Ring, and either a captive lange
or aplit flange halves with ball halas 16 maich the
port. The seal takes place on the O-Fing, which is
comprassed behween the flanged hesd and tha
flal gudace swiounding the port The fhreadied
boits hodd the connachion wogathern,

"DiN 20068, 1300 M5 G166, M5 B 83463 and SAE J515
are inberchangeable, cxcept for Boll sizas



DIN 20066 4-Bolt Flange
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DIN 3852

Male Connectors and Female Porls
This DIN & confrolled by Germary, bl ofher
counlries may use it as a referenca for their con-
nector and pot designs. The chart below illus-
trates the warious forms and howr they seal,
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DIN 3852 Metric Threads
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For DN 3852 Whitwaeth pipe thread dimensions,
see BESPT/BSPP dimansions on page 31, They
arg ihi Same,
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British Standard Pipe (BSP)

haale Hail

The BSPT (apered) conneclion is similar k e
NPT, excepd that the thread pilchas ang diflénent
in most sizes, and e Bread lorm and 000.' ane
close but not the same. Sealing ls accomplizshed
by thread distortation. A thread sealant is
recommeanded.

Lz =l Forue Fiad

The BSPP {parallel) male (g similar to the MPSM
male except tha thread pilches are diferant in
most sizes. The female swivel BSPP has a
tapened nose/Globeseal flarsless swivel whath
Sials on the cong Seal of the malke,



BSPT/BSPP Threads
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excepd for the thread diferance.
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JIS Tapered Pipe (PT)

(Threads per JIS B 0203)

Make Hal

Femals Halr

The JIS tapered thread is similar to the BSPT

conneclion n

design, appearance and diman-

siors. The JIS tapered thread and the BSPT con-
neclian ang imarchangeable.
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JAPENESE CONNECTIONS



The JI5 parailel is simiar o the BSPP con-
nection. The JIS paralel thread and the BSPP

conngchon ane imerchangeable.
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JIS 30° Female (Cone) Seat,
Parallel Pipe Threads
(Threads per JIS B 0202)
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JIS B 8363 4-Bolt Flange*

This connechon s commanly used in liuid power
systams. There ara bwo pressure ralings. Type |
(Code 61) is relerred bo as the “slandard” series
and Type Il (Code €2] is the “G00) psi™ series
The design concepl lor both Seriés i5 the sarme,
but the bolt hole spacing and flanged head dia-

melars ara largar for tha higher pressure, Type ||
connection Both maedric and inch bolts are usad.

The lemale [por) is an unihreaded hole wilh four
btcll holas in a reclangular pafiern around Hhe
port, The male consisis of a Mlanged head,
grogved for an O-Ring, and either a caplive flange
of 5pki flange hakas with boll holes 1o match the
port. Thia seal takes placa on the O-Ring, which is
compriised betwesn the Tanged head and the
flat swiace sunounding the por. The ihresded
bt hold the cormaction Kagpether.

“AIS B 8353, ER0/DES Y62, DIN 20065 and SAE JE18
arg intarehangeshls, sxcapt lor boll sires.



JIS B 8363 4-Bolt Flange

[continued)
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JAPENESE CONNECTIONS

The JI5 4-Bolt squane flangs connactlon

B slm-

ilar in concept 1o the SAE 4-bolt flange connec-
tion, excepl hat e S boll patiern is Square ard

the flange itsell is cflerent.
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JIS 210 Kgficm? O-Ring
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JAPENESE CONNECTIONS



OIL PAN-PLUG THREADS

How to ldentify Oil
Pan-Plug Thread Sizes

HFTF Treaas | Swagrd Trroad
.l.-'-a-n:' |
i Thetihs
ﬁll.l | an
I e

These conneclions ang fn:rurrl:l on angine oll
panes of all typas ranging from on and off road
vathiclas, maring vessals and conatruction
equipmend, to in-plant equipmeant fiuid reser-
wairs. Tha thread shdes ranga from straight
threads with no chamfars to MPFTF threads.

Agroquip has selectad a single jackeled copper
crush gaskal to use on all FLOCS coupling and
adapter straight thrgads whera sealng is against
ihi pan itgalf, In these applications there will be
plugs on the adguiprsant o measure, 30 the
rFrale thread dimansion is given in this chart



How to ldentify Oil
Pan-Plug Thread Sizes

(continued)
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OIL PAN-PLUG THREADS



O-RING PILOT THREADS

How to ldentify 0-Ring
Pilot Thread Sizes

Keala O-Ring
P::-lurf
= 4 °
Bupandl
|:rll:l
Fomala CHREND
Pict Length
TN il
0 3
-.':lln
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This cannection is camman 1o air conditioning
sysbames, both in wehiclke and commencial appdi-
calions. Both the male and fermale haheas of he
conrsstians bane & plot, aitha: keg or shon,
Tha seal takes place by compressng an O-ring
adgacent o thi bead of the lube. The hreads
bk the connection (ogather mechanically,



How to Identify O-Ring
Pilot Thread Sizes

{continued)
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O-RING PILOT THREADS
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