I"I_EH!.SI;I{WQE“IGDE How To MEASURE THREADS

How to ldentify
Fluid Connectors

Measuring Tools—Order part number FT1341 for The
Indentification Tool Kit. A seat angle gauge, thread pitch
gauge and an |.D./0.D. caliper are necessary to make
accurate measurements of commonly used connectors.
Eaton offers a unique new caliper than offers the capabili-
ties of both a caliper and a seat angle gauge in one unit.

1.D. 0.0

Measure the thread diame- Match the measurements to
ter with an 1.D./0.D, caliper the charts.
as shown,

ar:

1.0.40.0, Angle Gauge Calipar

How to Measure Sealing
Surface Angles

Female connections are usu-
ally measured by inserting
the gauge into the connec-
tion and placing it on the
sealing surface. If the cen-
terlines of the connection
and gauge are parallel, the
correct angle has been
determined.

Male flare type connectors
are usually measured by
placing the gauge on the
sealing surface. If the cen-
terlines of the connection
and gauge are parallel, the
cormrect angle has been
determined.

Use a thread pitch gauge to determine the number of threads
per inch or the distance between threads in melric connec-
tions. Place the gauge on the threads until the fit is snug.
Match the measurement to the charts.
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American
Connections

NPTF

(National Pipe

Tapered Fuel)
Tapered

Male Half
This connection is still
widely used in fluid power
systemns, even though it is
not recommended by the
Mational Fluid Power
Association (NFPA) for use

HYDRAULIC THREAD INFORMATION

Tapered

)|
Thread Thread
0D. LD.
_T____

Femala Half
in hydraulic applications.
The thread is tapered and
the seal takes place by
deformation of the threads.

NPSM

(National Pipe

Straight Mechanical)
3]'\'0

7T
80° o.p.

Male Half

This connection is some-
times 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°
internal chamfer. The seal

T
Thread Thread 3g°

1.D.

Female Half

takes place by compression
of the 30° seat on the cham-
fer. The threads hold the
connection mechanically.

MNOTE: A properly chamferad
MNPTF male will also seal
with the NPSM female.

NPTFThreads
Measure thread diameter MNominal
and subtract Yeinch to find | T | Verdad Wit Viowuic i
the nominal pipe size. it | m;n' e
inch|Dash | "Toreed | MateThreed Female W | 02 | mm Bl 4 P 2
Size | size size 0.D. inch LD, inch Yo | 04 s-18 in .54 a 49
fraction decimal | fraction decimal g | 08 | Js-18 Mg Sis 63
o | 02 V527 Y 4 s 3B |08 | V4 Tjy 84 By 77
W | 04 | VB ™ 54 T 48 Y 12 | Y s 105 1 9
Yo | 06 | s18 Mg 58 5 8 1 |18 | 11 %hs 132 1, 1.24
o | 08 | 4 Ui 8| By Tt [ s W 18| 19 58
| 12 | Fera e 105 1 98 | [ Vena| 18 180 19 1.82
1 B | 1-11'% e 132 1 124 2 [ :m [ 21 2% 238 | P 230
Vel 20 [Nty | 1P/ 166 | 1% 58
V| 28 [ %1 | 1% 190 | 1% 182 e
2 | ;2 | 211 Py 238 | Dl 230  ORS SAE J1453 e
O-Ring Face Seal Thread
0.D.
S|
Male Half Female Hall

This connaction offers the very
best leakage control available
today. The mala connector has
& straight thread and an O-
Ring in the face. The female
has a straight thread and a
machined flat face. The seal

takes place by compressing
the O-Ring onto the flat face
of tha female, similar 1o the
split flange type fitting. The
threads hold the connection
miechanically,

Mominal

Inch | Dash Throad Mala Thread Female Thread
Size | size size 0.D. inch 0.0, Inch

fraction decimal |fraction decimal
e | o4 5e-18 g 56 Win 51
Y | 08 "yg-16 g 63 5y &
o | 08 | etk e 82 | 75
S | 10 1-14 1 1.00 35g 0
Iy | 12 1¥he-12 Phe 1.19 1y 1.1
1 16 | Vhs12 s 1.44 ¥ 1.3
| 20 | 1"e12 115 1.69 19 161
e | 24 2-12 2 200 1" 192
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n_EH!'!;l‘@@;lT:LOE HyDRAULIC THREAD INFORMATION

American
Connections
SAE J1926 Straight O-Ring
Thread O-Ring Boss Tirasd
(ORB) op. o
Male Hall remaks Hall

This port connection is recom-

thread, a machined surface (min-

SAE J514 37"
Hydraulic

3? 'I'I'lrll-d

Male Hall
This connection is very com-
man in fluid power systems.
Both the male and femala
halves of the connections have

Female Hall
The threads hold the
connection mechanically,
CAUTION: In tha —02, -03, 04,
=05, 08 and -10 sizes, the

mended by the NFPA for opti- imum spotface) and a charmfer 37° seats. The seal takes place  threads of the SAE 45° flare
mum leakage control in medium 1o accept the by establishing a line contact and the SAE 37 flare are the
and high pressure hydraulic sys- O-Aing. The seal takes place by between the male flare and the  same. However, the sealing
terms. The rmala connector hasa  compressing the O-Ring inta the famale cone seat. surface angles are not the
straight thread and an O-Ring. chamfer. The threads hold the Mominal SEME.
Tha female port has a straight cannection mechanically. Inch | Dash Thread Male Thrasd Fornale Thread
Bize | size sirn 0.D. inch 0.D. Inch
inch (Dot | Tiunt | steThreed Ferala Thraad fraction _decimal | fraction _decimal
Size | size size 0.D. inch 0.D. inch o | 02 | She2a She 3 I 2
fraction decimal |fraction decimal 5 | 03 3524 g 38 ™ ET)
Vs |02 | “heod g a1 Yo 21 Yo | 04 | Thg20 The M| Ty g
Yig | 03 Y24 iy 38 e A el 6 1f2-20 ' 50 By 45
Yo |08 | The2o The M| Py 39 Y | 08 | g8 ¥ 56 | Vi 51
She | 05 V/2-20 2 50 5 45 'h | 08 s-18 s 75 i 69
s | 08 *he-18 Ye 56 Vim S S | 10 14 /8 88 s 8
% | o8 5:-18 £ 75 E7 B3 3 | 12 11g-12 1 1.06 1 a8
% | 10 Tig-14 118 B8 e Bl Y | 14 | g2 Yhe 119 1Y 113
¥ |12 | g2 e 1.06 1 8 1 16 | 1512 1/ 1.31 1, 1.3
78 | 14 112 19hg 1.19 17g .13 | 15512 1%q 163 1% 1.54
1 [6 | 1512 1918 131 1 123 1| 2 | V2 g 188 | 1% 1.78
1" | 20 1912 155 1.63 1918 154 2 2 | 2512 2% 2.50 27hs 242
1 | 24 17/g-12 17g 188 | 1 1.79
2 |3 | 2p12 7 250 2'hs 242
SAE J512 zz"_L
Thraau
SAE . & Inverted m—r
L] b 1“*;
45 Thread  Thread ; Zr 1_1_, .....
™ % Thread Tl'llraad %
e ﬁ r
Male Half Female Half WMaie Hai Female Half

This conm w1 vy
used in refrigeration, automotive
and truck piping systems. Tha
connector is frequently made of
brass. Both the male and famale
connectors have 45° seats. The
seal takes place between the
male flare the female cone seat.

PONE QN §RL L L |ECTi-Df‘I
mechanically. CAUTION: In the
02, 403, -04, —06, -08 and -10
sizes, the threads of the SAE
45° flare and the SAE 37° flare
ara the same. However, the
sealing surface angles are not
tha same,

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 in the
machined adapter form. The

farnale has a straight thread
with a 42 inverted flare. The
seal takes place on the flared
surfaces. The threads hold the
connection mechanically,

'@% Technical & General Information

Nominal
Nominal s ll M oy oD inn
inch| Dash | Thread Mails Thread Femalo Thread . -
Sixe | size size 0.D. inch 0.D. inch fraction decimal |fraction decimal
fraction decimal | fraction decimal Yo | 02 | She2s % 3 ™ 28
Vs | 02 | She2s g 031 m 0.27 he | 03 ¥e-24 e 38 Vi 34
Y | 03 3g-24 %y 0.38 Mg 0.34 Yo | 04 | The2d The A4 By A
Vs | 04 | Ts20 The 044 B 039 e | 05 | 20 T 50 By 45
She | 05 | /20 T 050 Blm 045 %% | 06 | 18 N 53 % 5
Yo | 08 | S8 % 063 e 057 e | 07 | "he18 e 59 s B3
T | 08 | 16 %o 075 | Vhe 069 | 08 | B 9 B Bm W
5 | 10 Tjg-14 s 088 s 0.81 % | w0 118 s 8 g "
| 12 | 114 e 108 1 098 |12 | Vhels he 106 1 1.00
g | 14 14-12 1y 1.25 153 1.16
agg 1| 16 | 12 ¥ 138 | tm 1.29
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n_EH}P{m‘Th!DE HYDRAULIC THREAD INFORMATION

German
Connections

DIN 7631 Series

Male half
dimensionally
equal to DIN 7631

This connection is frequently
used in hydraulic systems. The
male has a straight metric
thread and a 60° (includad
angle) recessed cone. The
fermale has a straight thread

] [
éﬂh Thread Thread

0.D. 1.D.

Female hall
mates with
DN 7831

seat. The seal takes place by
caontact betwean the cone of
the rmale and the nose of the
tapered nose/Globeseal flare-
less swivel, The threads hold
the connection mechanically.

DIN 3902 Series

2"

Do )
. , Thragd  Throad
200 0] M7 PeTips Fende)

i_— 1

Mizie: halt Tapared Nosa/Globsseal

e — g

DIN 3802 U —
1.0.

Famalha hall
mates with DIN 3802

and a tapered nose/Globaseal This connaction style consists  be a wbe, nut and femule, a
Mearia of & common male and three tapered nose/Globeseal flare-
Uss With Thread Mals Thread Female Thread different famale hatves. less swivel or a tapered
Pipe/Tube 0.D. Siza 0.D. LD, The male has a straight metrie  n0S8/Globeseal flareless swiv-
mm in mm in mm in thread, a 24° included angle &l with an O-Ring in the nose
B 0.24 Mi2x 1.5 12 047 105 041 and a recessed counterbora T Freck
B 03 | M4x15 | 14 05 | 125 049 oo oo 00
10 039 MIEx15 | 16 082 | 145 057
12 0.47 M18 x 1.5 18 0.71 16,5 065
15 0.59 M22x 15 2 0.87 205 081 Tube 0.0. Tube 0.D. Metric
18 071 | M2Bx15 | 25 102 | 245 036 imne | amen | o | opr | Femegheed
22 0.a7 M30 x 1.5 30 1.18 28,5 112 mm in. |mm in mm in mm in
28 1.10 M38 x 1.5 38 150 35 14 6 0.24 Mi2x15 | 12 047 105 041
35 1.38 Ma5x 1.5 45 1.77 45 1n 8 032 6 024 | Mi4x15 14 055 125 0.49
42 1.65 M52x15 52 204 505 l.ﬂ_. 10 0.39 8 032 | MiGx15 16 0.63 14.5 0.57
12047 [ 10 039 | M18x15]| 18 071 | 185 065
12 047 | M20x15| 20 078 | 185 073
15 059 14 055 | M2x1.5 2 087 20.5 081
16 063 | M24x1.5 24 094 225 0.B9
18 0N M26x 1.5 26 1.02 245 0.96
22 087 20 078 | M30x 20 30 1.8 i} .1
28 110 | 25 098 | M36x20 | 36 141 R
30 198 | MaZx 20 42 165 40 1.57
3B 138 Misx20 [ 45 117 81
42 165 | 38 150 | ME2x2.0 52 204 50 1.97
“LAh i B fght duty brisem

P i o oy sty wywiem
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n

French

Connections

ewlduine

@S HOSE & FITTINGS I

Millimetrique and

GAZ Series

HybDRAULIC THREAD INFORMATION

British

This connaction consists of a

commaon male and two differ-
ant fermales. The Millimetrique
Series is used with whole

Millimetrigue and

(Bae Type Forrule)

number metric 0.0, twbing
and the GAZ Senes is used

with fractional number matric

0.D. pipe size tubing.

Connections

British Standard Pipe

(BSP)
N
Z L
Thread Thread
0.D. 1.D.
N
Male Half

This BSPT (tapered)] connec-
tion is similar 1o the NPT,
except that the thread pitches
are differant in most sizes, and

the thread form and O.D.5 are

Female Half

closa but not the same.
Sealing is accomplished by
thread distortion. A thread
seglant is recommended.

“Frequently, the thread size is expeessed as a fractional dimension precedad by the larter
"G or the letter "R”. The "G~ represents o paralal thread and the “A- indicates a tapared
thread, For example, BSPP 3/8-19 may be expressed as 6 379, and BSPT 3/8-19 may ba

wxpressad as R/

GAZ Threads
B-ugh'lﬂ Pi B.ED, m Mala Thrasd |Famale Thread
“R" dim.| “H" dim. siza 0.0, LD.
= mm in | mm in mm  in mm in Male Half Femala Hali
(o] : g‘g ﬂ:ii:g :: g;; 1;; &:39 The BSP (paraliel) male is The fi ivel BSPP has a
:= 0 u:m M!EH‘E T IJIEE 14‘5 051 similar to the NPSM mala tapered nose/Globeseal flare-
© i e : : Z i except the thread pitches are less swival which seals on the
X x15| 18 0N 165 065 differant in most sizes. cone seat of the male.
E 14 0551325 052 M20x15| 20 078 | 185 073
- 15 059 M22x15 | 22- 087 | 205 08
0o 16 0653|1675 066| M24x15| 24 094 | 225 089 BSPT/BSPP Threads
to 18 071 MZIx15 | 27 106 | 255 100
_E 7 0872125 083) M30x15| 30 118 | 285 112 loch | Dast | Thesed |  MadaTihrasd
%5 098 M33x15| 33 130 | 315 124 Size | st | _skee 9.0. Inch 9.0, Inch
E 28 1102675 105| M36x15| 38 141 | 345 138 fraction _decimal | fraction decimal
o 30 18 M33x15]| 39 154 | 375 148 & | 02| Vg8 | Y 038 | e 035
Q 2 125 Mi2x15 | 42 165 | 405 160 Yo | 04 | V19 ] 0.52 Y 047
- 35 1.38(3350 132| Ma5x15| 45 177 | 435 171 ?s 06 | Y519 iz 0.65 Yo 060
o 38 150 Mi8x15| 48 189 | 465 163 h | 08 | V14 B 0.82 015
U] 0157|4225 186| M52x15| 52 204 | 505  1.89 % | 10 | %14 ly 0.88 Bhe 080
% 7 M54x20 | 56 212 | 52 205 Mo | 2| Yers | 1w 1.04 S 087
o3 4825 1.90| M5Bx20 | 58 228 | 55 216 ! 16 | 1-11 1% 1.30 Vi 122
e | 20 | 1% 1n 1.65 s 156
f— 1 24| 11 1 1.88 15y 178
8 2 2| 21 25 235 | 2% 2.8
[ 1|
c
S
Q
=
LG
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n_EH}u‘@m;lT'N!nE HyYDRAULIC THREAD INFORMATION

Japanese
Connections

JIS 30° Male
Inverted Seat,
Parallel Pipe Threads
(Threads per JIS B 0202)

The JIS parallel is similar to the
BSPP connection. The JIS par-

gllel thread and the BSPP con-

nection are interchangeabla.

JIS 30° Male

{(inverted) Seat,
Metric Threads

{Threads per JIS B 0207)

The JI5 paraliel (metric) is the
same as the JIS parallel (FF),
except for the thread differ-
ence.

Nominal Dash
Thd. Size Size
Size {similar Male Thread Famale Throad Inch m Thread Male Thread Famale Thread
Sizs | (dash) | to bspp) 0.D. LD. Sixe Size 0.0, LD.
fraction _mm fraction  mm fraction mm fraction mm
Yo | Bl04) | Y19 B 132 | Y M3 B 04 Midx15 | 14 055 125 049
% | 9(06) | Y19 | T 167 Y= 153 9 08 Migx15 | 18 07 165 065
Ya | 120081 'e-14 | Yhe 210 192 12 | 08 M22x15 | 22 087 205 081
Yo | 1902 Yer4 | Ve 284 | Ym U6 19 | 12 M30x15 | 30 118 285 1.12
1| 2608)] 1-11 Yhe 333 U 3089 25 | 16 M33x15 | 33 130 315 1.24
s | 32(20)| 1%-11 W 418 1%s 396 2 | M42x15 | 42 185 405 1.60
2 | 38(24)| 1M g 418 1Bjn 455
2 | 50(32)] 2-1 2n 597 2 514
JIS 30° Female (Cone)
JiS Tapered Pipe (PT) Seat, Parallel Pipe
(Threads per JIS B 0203) Threads
Tapered Tapered (Threads per JIS B 0202)
p— —
il T Thread Thread 30" TrrkaD
(thaltil 0.D. LD. R 0. D.
| s S |
Male Half Female Half MALE HALF FEMALE HALF

The JIS tapered thread is simi-
lar to the BSPT connection in
design, appearance and

dimensions. The JIS tapered
thread and the BSPT connec-
tion are interchangeable.

Mominal

Thd. Size
Sire (mimilar Maia Thrasd Femals Thresd

Size | (dash) | to bept) 0.D. LD.

fraction mm fraction mm
Vo | 6(04) | Ve-19 Fyy 132 Y 119
iy | 9(06) | %19 Ny 167 Wew o 153
Yo | 12(08) | "o-14 Bng 210 3y 19.2
Yy | 19012) | 14 1z 264 iy 2486
1 5(16) | 1-11 e 333 s 309
W | 320200 | 1Y 17 419 1%hs 3986
1 | 38(24) | 11 17 478 15 455
2 50(32) | 2-11 M 587 2 57.4

The Japanese JIS 30° flare is
similar to the American SAE
37 flare connection in applica-

plas. However, the flare angle
and dimensions are differant.
The threads are similar to

> uoljewioju] jeiauan) R [esluyd3a]

tion as well as sealing princi- BSPP
MNominal
Thd. Size
Sira (similar Mala Thrasd Female Thread
Size | (dash) |to bspp) 0.D. I.D.
fraction mm fraction mm
Yo | B(04) | V419, Ty 132 iy 14
¥ | 9lo6) | Y18 U 167 W 153
1 (12(08) | "-14 We 210 iy 19.2
Yy [1a012) | 314 Yo 264 Ny 245
1 %5(16) | 1-11 1% 333 e 308
1Y [32020) | 111 2 419 1%hs 398
1 |38(24) | 111 g 478 155 455 @
2 5003 | 2-n 2 597 2 514
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