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HPI Cyl iInders W HPICYLINDERS.com Shoe 1946

Main Plant

13766 Milroy Place

Santa Fe Springs, CA 90670

Phone (800) 660-2957 (562) 926-1122 FAX (562) 926-1155

HPI Cylinders has been providing NFPA Interchangeable and custom designed
cylinders and cylinder repair to the marketplace for over 60 years.

We would like to let you know that we offer:

e 3to 5day delivery on most NFPA standard models
e Same day shipment in emergency situations when possible

e Custom design and reverse engineering — from your sketches, photos,
or samples
e Repair of any brand of cylinder, with no cost for evaluation
e 3D CAD drawings for approval and documentation
e 3 Year Warranty on new cylinders, 1 year on repair work
Our complete NFPA catalog can be viewed or downloaded in PDF format from our website.
www.HPICYLINDERS.com

Thank you for your time in considering HPI Cylinders for your cylinder requirements.

Jim Whitney
President

HPI Cylinders






MOUNTING OPTIONS

MX1

EXT. TIE RODS
BOTH ENDS

MX2

EXT. TIE RODS
CAP END

MX3

EXT. TIE RODS
HEAD END

MS5

TAPPED HEAD FACE

MS6

TAPPED CAP FACE

MF1

RECTANGULAR FLANGE
HEAD END

MF2

RECTANGULAR FLANGE
CAP END

MFES

SQUARE FLANGE
HEAD END

MF6

SQUARE FLANGE
CAP END

ME3

HEAD FLANGE

MEA4

CAP FLANGE

MES

RECTANGULAR HEAD

MEG

RECTANGULAR CAP

MS1

END ANGLES

MS2

SIDE LUGS

MS3

MS4

BOTTOM TAPPED

MS7

END LUGS

MP1

CAP FIXED CLEVIS

MP2

DETACHABLE
CAP CLEVIS

MP3

CAP FIXED PIVOT

MP4

DETACHABLE
CAP PIVOT

MPU

SPHERICAL BEARING

MT1

HEAD TRUNNION

MT?2

CAP TRUNNION

MT4

INTERMEDIATE
TRUNNION

CERTAIN MOUNTS MAY REQUIRE LOWER OPERATING PRESSURE
WHEN USED IN HYDRAULIC APPLICATIONS.

CERTAIN MOUNTS CAN BE COMBINED WITH OTHERS IN A DUAL
MOUNT CONFIGURATION.

DOUBLE ENDED CYLINDERS ARE AVAILABLE FOR SELECT MOUNTS.
PLEASE CONSULT THE FACTORY FOR DETAILS.




SERIES AK and JK CYLINDERS

SERIES AK SERIES JK

Heavy Duty Air Cylinder Light Duty Hydraulic Cylinder

Rated to 250 PSI Ratings Up to 2500 PSI
FEATURES:

NFPA interchangeable

Induction hardened chrome plated rod
Chrome plated cylinder tube

Bronze rod gland

“Off the shelf’ seals



EXTENDED TIE ROD MOUNT
MX1, MX2 and MX3

A & J SERIES

£
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MX1 BOTH ENDS

= BB T
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gnaono

da

R
DDy
‘"’(Eq ‘J \J [
LB
BR " T - ;
‘I - B f‘ ‘} L FEq BB
KK = KK E_E_

00 ey e I R I
G (7
ke Ak
f—— B ———— - e LB o]
MX3 ROD END MX2 CAP END
ENVELOPE AND MOUNTING DIMENSIONS

EE ADD TO
STROKE

BORE AA BB DD R E NPT F G J K LB
11/2 2.02 1 1/4-28 1.43 2 3/8 3/8 11/2 1 1/4 4
2 2.6 11/8 5/16-24 1.84 21/2 3/8 3/8 11/2 1 5/16 4q
21/2 3.1 11/8 5/16-24 2.19 3 3/8 3/8 11/2 1 5/16 41/8
31/4 3.9 13/8 3/8-24 2.76 33/4 1/2 | 5/8 13/4 11/4 3/8 47/8
4 4.7 13/8 3/8-24 3.32 41/2 1/2 | 5/8 13/4 11/4 3/8 47/8

5 5.8 113/16 1/2-20 4.10 5 1/2 1/2 5/8 13/4 11/4 7/16 51/8

6 6.9 113/16 1/2-20 4.88 6 1/2 3/4 3/4 2 11/2 7,16 5 3/4
8 9.1 25/16 5/8-18 6.44 8 1/2 1 1 2 11/2 9/16 6.125

Rev. 9/96
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EXTENDED TIE RODS A & J SERIES
MX1, MX2 and MX3
ROD DIMENSIONS
ROD DIA. OPTION

BORE MM A KK cc D B w
1172 5/8 3/4 716-20 | 17220 172 1.125 5/8
5/8 3/4 71620 | 1/2-20 172 5/8

2
5/8 34 71620 | 1/2-20 12 1.125 5/8

2172
1 11/8 3/4-16 7/8-14 718 1.500 3/4
314

1 118 3/4-16 7/8-14 718 1.500 34

a4
1 118 3/4-16 7/8-14 718 1.500 34

5
13/8 15/8 1-14 11/4-12 11/8 2.000 718

6
13/8 15/8 1114 11/4-12 118 2.000 7/8

8

NONSHADED AREAS ARE STANDARD SIZE SHAFT

Rev. 5/95
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FLANGE MOUNT A & J SERIES
MF1 and MF5
LB
——F——
TF
1 ///-_FB - - ya EE '—L
) o} i
E . 2 R B MM
0n 0n i —
3 hd -
UF —! KK or CC JCI—- JJL
LW o]
MF1 RECTANGULAR FLANGE (FRONT)
TF LB
, i
o © .~ FB A e ,EE
£ Van'd
¢ 5 r -
UF 4 2 __E B MM
‘ KK or CC o

UF

MF5 SQUARE FLANGE (FRONT)

W,
vy

11
o
}

ENVELOPE AND MOUNTING DIMENSIONS

EE ADD TO
STROKE
BORE UF TF F R E NPT G J FB LB
11/2 3 3/8 23/4 3/8 1.43 2 3/8 11/2 1 5/16 4
2 4 1/8 3 3/8 3/8 1.84 21/2 3/8 11/2 1 3/8 4
21/2 45/8 37/8 3/8 2.19 3 3/8 11/2 1 3/8 4 1/8
314 51/2 411/16 5/8 2.76 33/ 1/2 13/4 11/4 7/16 47/8
61/4 5 7/16 5/8 3.32 41/2 1/2 13/4 11/4 7/16 47/8
5 75/8 65/8 5/8 4.10 51/2 1/2 13/4 11/4 9/16 51/8
6 8 5/8 75/8 3/4 4.88 6 1/2 3/4 2 11/2 9/16 5 3/4
8 111/4 10 1 6.44 8 1/2 1 2 11/2 9/16 6.125

Rev. 9/96
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FLANGE MOUNT

MF1 and MF5

ROD DIMENSIONS

ROD STANDARD OPTIONAL
DIA. THREAD THREAD
BORE MM A KK cC B w
11/2 5/8 3/4 7/16-20 1/2-20 1.125 5/8
5/8 3/4 7/16-20 1/2-20 5/8
2
5/8 3/4 7/16-20 1/2-20 1.125 5/8
21/2
1 11/8 3/4-16 7/8-14 1.500 3/4
31/4
1 11/8 3/4
a4
1 11/8 3/4-16 7/8-14 3/4
5
13/8 15/8 1-14 11/4-12 7/8
[
13/8 15/8 1-14 11/4-12 7/8
8

NONSHADED AREAS ARE STANDARD SIZE RODS

REV. 9/95

A & J SERIES
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FLANGE MOUNT A & J SERIES
MF2 and MF6
7F
—1B
. L L EE j: — ™ e
A\ 4 1 { T
B MM E s R
/ 4 - $J
KK or CC el P
Jwr L u
MF2 RECTANGULAR FLANGE (REAR)
a TF
- wF LB
N _ - EE $ 1 Q FB
_L P { /[
B MM UF 2 __f
KK or CC ]

el k-

MF6 SQUARE FLANGE (REAR)

U

ENVELOPE AND MOUNTING DIMENSIONS

EE ADD TO

STROKE
BORE UF TF F R E NPT G J FB LB
11/2 3 3/8 23/4 3/8 1.43 2 3/8 11/2 1 5/16 4
2 4 1/8 33/8 3/8 1.84 21/2 3/8 11/2 1 3/8 4

2 1/2 45/8 37/8 3/8 2.19 3 3/8 11/2 1 3/8 4 1/8

31/4 5 1/2 4 11/16 5/8 2.76 33/4 1/2 13/4 11/4 7/16 47/8

4 6 1/4 5 7/16 5/8 3.32 4 1/2 1/2 13/4 11/4 7/16 47/8

5 75/8 65/8 5/8 4.10 51/2 1/2 13/4 11/4 9/16 51/8

6 8 5/8 7 5/8 3/4 4.88 6 1/2 3/4 2 11/2 9/16 5 3/4

8 11 1/4 10 1 6.44 8 1/2 1 2 11/2 1116 6 1/8

REV.10/98
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FLANGE MOUNT

A & J SERIES

MF2 and MF6
ROD DIMENSIONS
ROD STANDARD | OPTION ADD TO
DIA. THREAD | THREAD STROKE
BORE | mm A KK cc B WF zF
1172 58 | 3 7116-20 1220 | 1126 [ 1 5

7/16-20

21/2

3/4-16

31/4

7/8-14

11/4-12

NONSHADED AREAS ARE STANDARD SIZE RODS

REV.10/96
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END ANGLES MOUNT A & J SERIES
MS1
- W LB
- G - -
E ] o S
B R S e
1 E g]

'——

AJH_r

MM

AT KK or CC 7A
XA
SA
AB - AL e - AL =
6 PLCS.
ra Y
\, ¢
1
e o
|
1 ' '
Vs & ot
END ANGLES o o L
ENVELOPE AND MOUNTING DIMENSIONS
EE ADD TO STROKE
BORE AB AH AL AO AT E NPT F S LB SA
1172 7/16 13/16 1 3/8 1/8 2 3/8 3/8 11/4 4 6
2 7116 17,116 1 3/8 1/8 21/2 3/8 3/8 | 13/4 4 6
21/2 7116 15/8 1 3/8 1/8 3 3/8 3/8 | 21/4 41/8 6 1/8
31/4 9/16 115/16 11/4 1/2 1/8 33/4 1/2 5/8 | 23/4 47/8 7 3/8
4 9/16 21/4 11/4 1/2 1/8 41/2 1/2 5/8 | 31/2 47/8 7 3/8
5 11/16 2 3/4 13/8 5/8 3/16 5 1/2 1/2 58 | 41/4 51/8 77/8
6 13/16 31/4 13/8 5/8 3/16 6 1/2 3/4 3/4 | 51/4 5 3/4 8 1/2
8 13/16 41/4 113/16 11/16 1/4 8 1/2 1 3/4a | 71/8 6 1/8 8 3/4

REV.10/98
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END ANGLES MOUNT

MS1

ROD DIMENSIONS

A & J SERIES

ROD STANDARD OPTIONAL ADD TO STROKE
DIA. THREAD THREAD
BORE MM A KK cC w XA ZA
5/8 3/4 7/16-20 1/2-20 5/8 55/8 6
11/2
2
21/2
31/4
a
5
11/4-12
6
11/4-12
8

NONSHADED AREAS SHOW STANDARD ROD DIMENSIONS

REV. 9/96
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SIDE TAPPED AND SIDE LUG MOUNTS A & J SERIES

MS2 AND MS4
— W LB
. CEE
1 —— A V4 A
I : B | MM
N A ] It f-“».
IR i il
KK or CC
»‘ N L\ . ——XT——LSN—‘I
NT THD.

ND DEEP
MS4 SIDE TAPPED
-~ W LB
E
EE
] A e / _L
1
, SB B
F ¢ B MM
SW~ I~ —ST a
L 3 L L —
KK or CC - —] SW
1 L—TS~——~I SW sw— L ’1 -
| Su— ~su
' Us ’ XS SS
MS2 SIDE LUG
ENVELOPE AND MOUNTING DIMENSIONS
ADD TO STROKE
BORE E NPT SB ST SU SW TN TS us LB SN Ss
112 2 3/8 7716 12 | 15116 3/8 5/8 23/4 | 312 4 214 | 278
2 212 | 38 7116 112 | 15116 3/8 718 31/4 a a 214 | 278
212 3 3/8 7116 12 | 15/16 3/8 11/4 334 | 412 {418 | 2318 3
314 | 334 | 12 9/16 34 | 114 12 112 | 434 | 5314 | a8 | 258 | 314
a avz | 12 9/16 38 | 114 12 2116 | 512 | 612 | a78 | 258 | 314
5 512 | 12 13/16 1 19116 | 1116 | 21116 | 678 | 8114 | 518 | 278 | 318
6 6 1/2 3/4 13/16 1 19/16 11/16 31/4 77/8 91/4 5 3/4 31/8 35/8
8 8 1/2 1 13/16 1 19/16 11/16 4 1/2 97/8 11 1/4 6 1/8 31/4 33/4

REV.10/86
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SIDE TAPPED AND SIDE LUG MOUNTS A & J SERIES
MS2 AND MS4
ROD DIMENSIONS
roo | sTo. | opTioNAL
DIA.
BORE MM KK cc A B w NT ND Xs XT
1172 58 | 71620 | 1/2-20 3/4 68 | 1420 | 316 | 138 | 11516
58 | 711620 | 17220 3/4 58 | 51618 | 1132 | 138 | 11516
2 1 3/4-16 7814 | 118 1 | snens | 1132 | 134 | 2506
58 | 71620 | 1/2-20 34 | 1125 | s | 3816 | 716 | 138 | 11516
212
314
1 3/4-16 7814 | 118 | 1500 | 34 | 1213 | s8 | 178 | 2716
4
1 3/4-16 7814 | 118 | 1500 | 34 | sm11 | 34 | 2116 | 2716
5
138 114 11412 | 158 | 2000 | 7/8 | 3410 | 78 | 2516 | 21316
6
138 | 114 11412 | 158 | 2000 [ 728 | 3/410 | 118 [ 2516 | 213116
8

NONSHADED AREAS SHOW STANDARD ROD DIMENSIONS
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CLEVIS AND PIVOT MOUNT A & J SERIES
MP1, MP2, and MP3

MP1 FIXED CLEVIS N ~ CD —f pCw
XKK or CC /_ X- 1
( | il
i
v (T 2 ¢ E
' 1 /) ! i
U . >
A - 4 Pes
MP2 DETACHABLE CLEVIS D = W
K orcc o FF Ny |
- 1 o[ _©
; N
MM 'HTEDI 2 4
I B 1 7) T
0 o ! ©
ot — 2
1. - e
MP3 REAR PIVOT o ~—CD
XKK orcc o FF N 1
ol | N
il ) :
L el
~ L 3
~ A XC 8

ENVELOPE AND MOUNTING DIMENSIONS

EE

BORE cD CB cw L E ‘NPT
11/2 1/2 3/4 1/2 3/4 2 3/8
2 1/2 3/4 1/2 3/4 21/2 3/8
21/2 1/2 3/4 1/2 3/4 3 3/8
31/4 3/4 11/4 5/8 114 3 3/4 1/2
4 3/4 11/4 5/8 114 4 1/2 1/2

5 3/4 11/4 5/8 11/4 51/2 1/2

6 1 11/2 3/4 11/2 6 1/2 3/4

8 1 11/2 3/4 112 8 1/2 3/4
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CLEVIS AND PIVOT MOUNT A & J SERIES
MP1, MP2, and MP3

ROD DIMENSIONS

ROD STANDARD OPTIONAL ADD TO STROKE
DIA. THREAD THREAD
BORE MM A KK cC XC XD
112 5/8 3/4 7/16-20 1/2-20 5 3/8 5 3/4

7/16-20

21/2

31/4

3/4-16

11/4-12

NONSHADED AREAS ARE STANDARD SIZE ROD *MP2 MOUNTING STYLE NOT AVAILABLE IN THIS BORE SIZE
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TRUNNION MOUNT A & J SERIES
MT1, MT2 and MT4
MT1 FRONT TRUNNION uT

- |
: : .
v (T o o] ¢ 2¢
G Y l
- ,
A X G et I .
MT2 REAR TRUNNION uT
Y KKk or CC 7~ EE x :
[1 \ ]
MM HM 2 4
| or =
3
—~ A XJ ~ =Tl
MT4 INTERMEDIATE TRUNNION UM
< Kk or CC - - !
: m [ D -
MM uv TD E
ool | {6 T

TL L— TI\%——]

- A | X1 ——
ENVELOPE AND MOUNTING DIMENSIONS

EE
BORE TD TL uT ™ um uv E NPT
11/2 1.000 1 4 212 412 2172 2 3/8
2 1.000 1 412 3 5 3 212 3/8
212 1.000 1 5 312 5 1/2 31/2 3 3/8
31/4 1.000 1 5 3/4 412 61/2 412 | 334 12
4 1.000 1 61/2 51/4 7 1/4 5 41/2 12
5 1.000 1 71/2 61/4 8 1/4 6 51/2 1/2
6 1.375 13/8 91/4 75/8 10 3/8 7 6 1/2 3/4

8 1.375 13/8 11 1/4 9 3/4 12172 91/2 | 81/2 1

REV.10/96
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NONSHADED AREAS ARE STANDARD SIZE RODS

TRUNNION MOUNT A & J SERIES
MT1, MT2 and MT4
ROD DIMENSIONS
ROD STANDARD OPTIONAL {IVIIN)* ADD TO
DIA. THREAD THREAD STROKE
BORE MM A KK cC XG Xl xXJ
11/2 5/8 3/4 7/16-20 1/2-20 13/4 3 3/16 41/8
5/8 3/4 7/16-20 5/1
2
5/8 3/4 7/16-20 1/2-20 13/4 3 5/16 4 1/4
21/2
1 11/8 3/4-16 7/8-14 21/4 4 3/16 5
31/4
1 11/8 3/4-16 7/8-14 21/4 4 3/16 5
4
1 11/8 3/4-16 7/8-14 21/4 45/16 5 1/4
5
3/8 5 7/8 ﬂ
6
13/8 15/8 1-14 11/4-12 25/8 25/8 6

REV.9/96

* XI TO BE SPECIFIED BY CUSTOMER
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SERIES HK CYLINDERS

SERIES HK

Heavy Duty Hydraulic
Rated to 3000 PSI (5000 Non-Shock)

FEATURES:

NFPA interchangeable

Induction hardened chrome plated rod
Chrome plated cylinder tube

Bronze rod gland

“Off the shelf’ seals



EXTENDED TIE ROD MOUNT
MX1, MX2 and MX3

H SERIES

" BASIC DIMENSIONS ||

N —

MX1 BOTH ENDS
BB [ EE\

BBI—*

~ KK~ ]
/ \
N Y [l e || @D
e ! ) L‘_ _
D -_Q /\ g 000000
‘ 4 / e Il e Ao
\ s - F =
w LB
v
B8 - o~ E— T e BB
—1 “ £ N 2 N\ r
" 000000 i EE

010000 D EE
00 e e ok we| e oy T
G G
o P = F
LB f— | B S
MX3 ROD END MX2 CAP END
ENVELOPE AND MOUNTING DIMENSIONS
EE PORT ADD TO
STROKE
STD. | OPT.

BORE AA BB DD R E SAE NPT G J F K LB

112 | 2.3 13/8 3/8-24 1.63 212 10 12 13/4 | 112 | 318 3/8 5
2 2.9 113/16 1/2-20 2.05 3 10 1/2 13/4 | 112 | 5/8 7/16 5 1/4
21/2 | 3.6 113/16 1/2-20 2.55 31/2 10 12 13/4 | 112 | 5/8 7116 5 3/8
314 | 4.6 25/16 5/8-18 3.25 412 12 3/4 2 13/4 | 3/4 9/16 6 1/4
4 5.4 25/16 5/8-18 3.82 5 12 3/4 2 13/4 | 78 9/16 6 5/8
5 7.0 33/16 7/8-14 4.95 6 1/2 12 3/4 2 13/4 | 718 | 13/16 | 71/8
6 8.1 35/8 1-14 5.73 7172 16 1 214 | 21/4 1 7/8 8 3/8
8 10.6 412 11/4-12 | 7.50 912 24 1172 3 3 1| 1116 | 10172

REV.10/98
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TIE ROD MOUNT H SERIES
MX1, MX2, and MX3

ROD DIMENSIONS

ROD DIA. STANDARD OPTION
BORE MM A . KK cC D w B
11/2 5/8 3/4 7/16-20 1/2-20 1/2 5/8 1.125
2 1 11/8 3/4-16 7/8-14 7/8 3/4
1 11/8 3/4-16 7/8-14 7/8 3/4 1.499
21/2
13/8 15/8 1-14 11/4-12 11/8 7/8
31/4
13/4 2 11/4-12 11/2-12 11/2 1 2.374
a
2 21/4 11/2-12 13/4-12 111/16 11/8
5
2 1/2 3 17/8-12 21/4-12 21/16 11/4 3.124
6
8

NONSHADED AREAS SHOW STANDARD ROD DIMENSIONS REV.10/08
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FLANGE MOUNT H SERIES
MF1 and MF5

LB
—a—F-——
TF ) FB E
//////F—— - A (- ’/F _75-
Pan ! Par'si
, AV r — |
E . 2 R B MM
Fan Y l ]
3 \
. UF I (o JGLJJL
BRYVI.
MF1T RECTANGULAR FLANGE (FRONT)
TF LB

Py
QO
p.

e

o' © | e e | L
T
||

$ $ KK or CC
3

UF

1|
©
}
{
}

<—W—>

MF5 SQUARE FLANGE (FRONT)

ENVELOPE AND MOUNTING DIMENSIONS

EE PORT ADD TO
STROKE
STD. | OPT.
BORE UF TF F R E SAE NPT FB LB
112 | 414 37116 38 | 163 | 212 10 12 7116 5
2 51/8 418 5/8 | 2.05 3 10 12 9/16 51/4
21/2 | 55/8 45/8 5/8 | 255 | 31/2 10 12 9/16 5 3/8
314 | 718 57/8 34 | 325 | 412 12 3/4 1176 | 614
4 75/8 63/8 78 | 3.82 5 12 3/4 11176 | e5/8
5 93/4 8 3/16 718 | 495 | 61/2 12 3/4 15/16 | 71/8
6 1M14 | 97/16 1 573 | 712 16 1 1116 | 83/8
8 14 11 13/16 1 750 | 912 24 112 | 18/16 | 10172
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FLANGE MOUNT

H SERIES

MF1 and MF5
ROD DIMENSIONS
ROD STANDARD OPTIONAL
DIA. THREAD THREAD
BORE MM A KK cC B w
11/2 5/8 3/4 7/16-20 1/2-20 1.125 5/8
2 1 11/8 3/4
3/4-16 7/8-14
21/2
31/4

13/4 2

11/4-12

11/2-12

2.375 1

2 21/4

11/2-12

13/4-12

2.625

11/8

31/2 31/2

2 1/2-12

3 1/4-12

4.250

114

NONSHADED AREAS ARE STANDARD SIZE RODS

REV. 9196
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FLANGE MOUNT H SERIES
MF2 and MF6
ZF
LB
R - EE —\—H - i3 /FB
© 1 & T
B MM E ) . R
N N l
\4 3 o
KK or cC— o e Ayl
Jw L UF
MF2 RECTANGULAR FLANGE (REAR)
ZF F
~ W p—LB——
- A e £ N $ 1 $ /_FB
Fan ¥ Yl
v 3 \J I
B MM 2 4 —T
I 6 o|
KK or CC Q , $
el

MF6 SQUARE FLANGE (REAR)

UF

ENVELOPE AND MOUNTING DIMENSIONS

EE PORT ADD TO
STROKE
STD. OPT.
BORE UF TF F R E SAE NPT FB LB
11/2 41/4 3 7/16 3/8 1.63 21/2 10 1/2 7/16 5

2 5 1/8 41/8 5/8 2.05 3 10 1/2 9/16 5 1/4
21/2 55/8 45/8 5/8 2.55 312 10 1/2 9/16 5 3/8
31/4 718 57/8 3/4 3.25 4 1/2 12 3/4 11/16 61/4
4 75/8 6 3/8 7/8 3.82 5 12 3/4 11/16 65/8

5 93/4 8 3/16 7/8 4.95 6 1/2 12 3/4 15/16 718

6 111/4 97/16 1 5.73 712 16 1 11/16 8 3/8
8 14 11 13/16 1 7.50 91/2 23 11/2 15/16 10 1/2
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FLANGE MOUNT

H SERIES
MF2 and MF6
ROD DIMENSIONS
ROD STANDARD | OPTIONAL ADD TO
DIA. THREAD THREAD STROKE
BORE MM A KK cc B WF ZF
1172 5/8 3/4 7/16-20 1/2-20 1.125 1 6

21/2

314

11/4-12

2 1/4-12

21/2-12

NONSHADED AREAS ARE STANDARD SIZE RODS

REV. 9/96
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RECTANGULAR HEAD MOUNT H SERIES
MES5 AND MEG6
MEDS RECTANGULAR HEAD (RETAIN!NG RING)
A LN
E BF B MM
KK or CC v L
MESH—S RECTANGULAR HEAD (I\/IF1 RETAINING PLATE)
—{F [ G—
F
1 /FB a e /EE N
) &1 il
E . @ 2 j B MM
! UF | KK or CC el W
MES RECTANGULAR CAP
XF
h— G
TF
BT S e
N ! Par'a
A\ 4 A\ %4 ‘
B MM E 2 4 AIE
KK or CC T
L owr L L——UF——]
ENVELOPE AND MOUNTING DIMENSIONS
EE ADD TO
STROKE
BORE UF TF F R E SAE NPT FB LG
112 41/4 37/16 3/8 1.63 | 21/2 10 12 7/16 45/8
2 51/8 41/8 5/8 2.05 3 10 12 9/16 45/8
21/2 5 5/8 45/8 5/8 255 | 312 10 172 9/16 434
31/4 7 1/8 57/8 3/4 3.256 4 1/2 12 3/4 11/16 51/2
4 7 5/8 6 3/8 7/8 | 3.82 5 12 3/4 11/16 5 3/4
5 9 3/4 8 3/16 7/8 495 | 61/2 12 3/4 15/16 61/4
6 1M14 | 97116 1 573 | 712 16 1 11/16 73/8
8 14 11 13/16 1 750 | 91/2 24 112 | 15116 91/2

REV 10/96
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FLANGE MOUNT

ROD DIMENSIONS
ROD STANDARD OPTIONAL ADD TO
DIA. THREAD THREAD STROKE
BORE MM A KK cc B BF WF w XF
112 5/8 3/4 7/16-20 1/2-20 1.125 17/8 1 5/8 55/8
2
1 11/8 7/8-14 1.500 21/2 13/8 3/4 6 1/8
212
11/4-12
314
13/4 2 11/4-12 11212 2.375 33/4 17/8 1 7 5/8
q
2 21/4 11/2-12 13/4-12 4 2 118 8 14
5
21/2 3 17/8-12 2 1/4-12 3.12% 412 21/4 114 95/8
6
3 1/4-12
8

NONSHADED AREAS ARE STANDARD SIZE RODS

REV. 8/95



Jim Whitney
Rectangle


END ANGLES MOUNT H SERIES

MS1

W LB
E | F e
a F //——EE—:LT
1 E @
}—“ 1 € B | MM
AH é .E]
AT KK or CC 7A -l
XA
SA
5 pios. . 1A 1t
5 =
L e ol
MS1 o-- o}
FND ANGLES Il Ao -

ENVELOPE AND MOUNTING DIMENSIONS

EE ADD TO STROKE
BORE AB AH AL AOQ AT E NPT SAE F s LB SA
1172 7116 138 1 3/8 18 212 172 10 38 | 134 5 7
2 9/18 11118 11/4 112 18 3 172 10 5/8 2 5 1/4 734
2172 118 11518 13018 9/16 118 312 1/2 10 s;8 | 238 5 3/8 7314
31/4 13118 29116 113118 | 11116 114 412 3/4 12 34 | 3us 61/a 97/18
a 1116 | 213116 21/8 7/8 1/4 5 3/a 12 78 | 314 6s/8 | 107/8
5 1116 | 311116 218 7i8 5/16 61/2 3/4 12 78 | a43m 718 | 1138
6 15/18 414 2716 1116 | 3 7172 1 16 1 5 3/8 83/8 | 13114
8 19116 51/2 33/16 15/16 12 9112 1172 24 1 678 | 1012 | 1678
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END ANGLES MOUNT

MS1

ROD DIMENSIONS

H SERIES

ROD STANDARD | OPTIONAL ADD TO STROKE
DiA. THREAD THREAD
BORE MM A KK cc w XA ZA
5/8 3/4 7/16-20 1/2-20 5/8 6 5/8 7
11/2
1 11/8 3/4-16 7/8-14 3/4 71/4 7 3/4
2
1 11/8 3/4-16 7/8-14 3/4 7 5/16 77/8
21/2
13/8 | 15/8 1-14 11/4-12 7/8 8 15/16 95/8
31/4
13/4 2 11/4-12 11/212 1 9 3/4 10 5/8
4
2 21/4 11/2-12 13/4-12 11/8 10 3/8 11 1/4
5
21/2 3 17/8-12 2 1/4-12 1/1/4 12 1/16 13 1/8
6
312 312 21/2-12 3 1/4-12 11/4 14 15/16 16 1/4
8

NONSHADED AREAS SHOW STANDARD ROD DIMENSIONS

REV. 9/95
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SIDE TAPPED AND SIDE LUG MOUNTS H SERIES
MS2 AND MS4

- W LB
3
; . £y
e I i Bl MM
s i -]
o L\ eor &6 s
NT THD.
ND DEEP
MS4 SIDE TAPPED
— W L8
E
: — A £ FFN
, SB B
E ) B | MM
SW ~ST a
L] 3 m U 1]
B | KK or CC sw—f k- | bsw
| TS - -sw o LJ .y
| us | s cc
MS2 SIDE LUG

ENVELOPE AND MOUNTING DIMENSIONS

EE ADD TO STROKE
BORE E SAE NPT SB ST su sW TN s us LB SN ss
11/2 21/2 10 1/2 7/16 1/2 15/16 3/8 3/4 314 4 5 27/8 37/8
2 3 10 1/2 9/16 3/4 11/4 1/2 15/16 4 5 5 1/4 27/8 35/8
21/2 31/2 10 1/2 13/16 1 19/16 11/16 15/16 47/8 47/8 5 3/8 3 3 3/8
31/4 41/2 12 3/4 13/16 1 19/16 11/16 112 57/8 71/4 61/4 31/2 41/8
4 5 12 3/4 11/16 11/4 2 7/8 21/16 6 3/4 8 1/2 65/8 3 3/4 4
5 6 1/2 12 3/4 11/16 11/4 2 7/8 2 15/16 8 1/4 10 71/8 41/4 41/2
6 712 16 1 15/16 11/2 21/2 11/8 35/16 9 3/4 12 8 3/8 51/8 51/8
8 91/2 24 11/2 19/16 13/4 27/8 13/8 41/4 12 1/4 15 10.5 6 5/8 6 3/4
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SIDE TAPPED AND SIDE LUG MOUNTS

H SERIES
ROD DIMENSIONS
ROD STD. OPTIONAL
DIA. THREAD THREAD
BORE MM KK cC A B w NT ND XS XT
11/2 5/8 7/16-20 1/2-20 3/4 1.125 5/8 3/8-16 3/8 13/8 2
2 1 3/4-16 7/8-14 11/8 3/4 1/2-13 7/16 17/8 2 3/8
1 3/4-16 7/8-14 11/8 1.500 3/4 5/8-11 1/2 21/16 2 3/8
21/2
13/8 1-14 11/4-12 15/8 7/8 3/4-10 11/16 25/16 2 3/4
31/4
13/4 11/4-12 11/2-12 2 2.375 1 1-8 11/16 2 3/4 3
a4
2 11/2-12 13/4-12 21/4 2.625 11/8 1-8 1 27/8 31/8
5
21/2 17/8-12 2 1/4-12 3 3.125 11/4 11/4-7 3 3/8 31/2
6

31/2

21/2-12

31/4-12

31/2

4.250

11/4

11/2-6

11/2

35/8

3 15/16

NONSHADED AREAS SHOW STANDARD ROD DIMENSIONS

REV. 9/95
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CLEVIS and PIVOT MOUNT

HK SERIES
MP1, MP2, and MP3
MP1 FIXED CLEVIS
EE —
KK or G /— — coo .I - cw
1
i \ ] |
{ |
_..1 L f=— 3
A XC CB
MP2 DETACHABLE CLEVIS EE
KK or CC /__ \, —= CDo ls— CW
1
i \ iy
MMG v 2 [ :l 4
{ L
Le]
_—l L b= 3
MP3 REAR PIVOT
EE —= CcD3
KK or CC /_ N\ .
| \ |
MMO 7 2 4
{ n
__I T - 3
A XC —~{CBl—
ENVELOPE and MOUNTING DIMENSIONS
EE PORT
BORE E G J cD c8 cw L NPT SAE*
1172 2172 134 1172 12 4 172 34 1/2 10
2 3 134 1172 y4 114 58 11/4 172 10
212 312 134 1172 /4 11/4 58 114 12 10
3 1/4 4172 2 134 1 1172 4 1172 34 12
4 5 2 134 138 2 1 218 4 12
5 612 2 134 13/4 212 1144 21/4 34 12
6 71/2 21/4 21/4 2 2172 11/4 21/2 1 16
8 9172 3 3 3 3 112 31/4 1172 24

*“SAE PORTS ARE STANDARD. NPT PORTS ARE OPTIONAL AT NO EXTRA CHARGE.

REV.12/99
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CLEVIS AND PIVOT MOUNT H SERIES
MP1, MP2, and, MP3

ROD DIMENSIONS

ROD STANDARD OPTIONAL ADD TO STROKE
DIA. THREAD THREAD
BORE MM A KK cc Xc XD
11/2 5/8 3/4 7/16-20 1/2-20 6 3/8 6 3/4

7/8-14

21/2

11/4-12

31/4

11/2-12 13/4-12

21/2-12

NONSHADED AREAS ARE STANDARD SIZE ROD * MP2 NOT AVAILABLE IN THIS BORE
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TRUNNION MOUNT H SERIES
MT1, MT2, and MT4
MT1 FRONT TRUNNION uT
EE
KK or cC 7 TN ]
MM I Dy 4 2 E
v Ay o
3
—~ A e XG—o ~ =L
MT2 REAR TRUNNION uT
EE
i KK or CC /— x— 1
T e (] ‘JE
2 4
v [IE) o i
U
3
— A XJ — =L
MT4 INTERMEDIATE TRUNNION UM
— EE
KK or CC L X L
, N\ . 2
m
MM LA o uv o] £
|- l 4
‘1 3
1 A Xl TL = ™ 1
ENVELOPE AND MOUNTING DIMENSIONS
EE
BORE D TL uT ™ um uw E SAE* NPT
11/2 1.000 1 41/2 3 5 3 3/8 21/2 10 1/2
2 1.375 13/8 5 3/4 31/2 61/4 41/8 3 10 1/2
21/2 1.375 13/8 6 1/4 4 6 3/4 45/8 31/2 10 1/2
31/4 1.750 13/4 8 5 8 1/2 5 13/16 41/2 12 3/4
q 1.750 13/4 8 1/2 5 1/2 9 6 3/8 5 12 3/4
5 1.750 13/4 10 7 10 1/2 7 3/4 6 1/2 12 3/4
6 2.000 2 11 1/2 8 1/2 12 1/2 9 1/2 712 16 1
8 3.000 3 15 1/2 1 17 13 1/4 91/2 24 11/2

*SAE Straight thread ports are standard and are indicated by number
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TRUNNION MOUNT H SERIES
MT1, MT2, and, MT4
ROD DIMENSIONS
ROD STANDARD OPTIONAL {MIN)* ADD TO
DIA. THREAD THREAD STROKE
BORE MM A KK CcC XG XI XJ
11/2 5/8 3/4 7/16-20 1/2-20 17/8 3 3/8 47/8
2 1 11/8 3/4-16 7/8-14 21/4 37/8 51/4
1 11/8 3/4-16 7/8-14 21/4 37/8 5 3/8
21/2
13/8 15/8 1-14 11/4-12 25/8 45/8 61/4
31/4
13/4 2 11/4-12 1 1/2-12 2718 47/8 6 3/4
4
5
17/8-12 21/4-12
6
31/4-12
8

NONSHADED AREAS ARE STANDARD SIZE ROD

* XI TO BE SPECIFIED BY CUSTOMER
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Rod End and Pivot Mounting Accessories

Rod Eye M RAD.
@CD
|
L
KK THD. x A DEEP CB
Eye Bracket
M |=— EA
RA
NG
\
RA EA
@ DB (4x) CB
Rod Clevis CB
PP Pivot Pin is Included
Cw @CD
- — 1 —_—
gu=_ — CE
A ;
KK THD. x A DEEP—/
Clevis Bracket —~
PP Pivot Pin is Included i A
}* RA
u pco & 6
\ ]
RA EA
() DE TAP (4x) J EE TeW @)




Dimensions

PART # cD KK A CA CB M
RE0500 1/2 7/16-20 3/4 1-1/2 3/4 1/2
R | REO750 3/4 3/4-16 1-1/8 2-1/16 1-1/4 3/4
o |_RE1000 1 1-14 1-5/8 | 2-13/16 | 1-1/2 1
o | _RE1375 | 1-3/8 [1-1/4-12 2 3-7/16 2 1-3/8
RE1750 | 1-3/4 | 1-1/2-12 | 2-1/4 4 2-1/2 1-3/4
RE2000 2 1-7/8-12 3 5 2-1/2 2
E I "Rezs00 | 2-1/2 | 2-1/412| 31/2 | 5-13/16 3 2-1/2
Y "Re3o00 3 2-1/2-12 | 3-1/2 6-1/8 3 3
E [ Re3soo | 3-1/2 |3-1/412| 412 7-5/8 4 3-1/2
RE4000 4 4-12 5-1/2 9-1/8 4-1/2 4
E  PART# cD FM CcB FE EA RA DB
Yy | EB0500 1/2 1-1/8 3/4 3/8 2-1/2 1.63 3/8
E | EBO750 3/4 1-7/8 1-1/4 5/8 3-1/2 2.55 1/2
EB1000 1 2-1/4 1-1/2 3/4 4-1/2 3.25 5/8
B | EB1375 | 1-3/8 3 2 7/8 5 3.82 5/8
R | EB1750 | 1-3/4 3-1/4 2-1/2 1 6-1/2 4.95 7/8
A | EB2000 2 4 2-1/2 1-1/2 7-1/2 5.73 1
c | eB2so0 | 2-1/2 4-1/2 3 1-1/2 8-1/2 6.58 1-1/8
K | EB3000 3 5-1/4 3 2 9-1/2 7.50 1-1/4
E | EB3500 | 3-1/2 6-7/8 4 2-7/8 12-5/8 9.62 1-3/4
T | EB400O 4 7-7/8 4-1/2 3-3/8 15-1/8 11.45 2
PART # cD KK A CE CcB cw M
R | RC0500 1/2 7/16-20 3/4 1-1/2 3/4 1/2 1/2
O | Rco750 3/4 3/4-16 1-1/8 2-3/8 1-1/4 5/8 3/4
D | RC1000 1 1-14 1-5/8 3-1/8 1-1/2 3/4 1
RC1375 | 1-3/8 | 1-1/4-12 2 4-1/8 2 1 1-3/8
C [ rca7so | 1-3/4 | 1-1/2-12| 2-1/4 4-1/2 2-1/2 1-1/4 1-3/4
L | Rc2000 2 1-7/8-12 3 5-1/2 2-1/2 1-1/4 2
E | Rc2500 | 2-1/2 | 2-1/4-12 | 3-1/2 6-1/2 3 1-1/2 2-1/2
V | RC3000 3 2-1/2-12 | 3-1/2 6-3/4 3 1-1/2 2-3/4
I | rRe3500 | 3-1/2 | 3-1/4-12| 4-1/2 8-1/2 4 2 3-1/2
S | Rrcaoo0 4 4-12 5-1/2 10 4-1/2 2-1/4 4
PART # cD FL B FC EA RA DE cw
CB0500 1/2 1-1/8 3/4 3/8 2-1/2 1.63 3/8-24 1/2
c B[ CBO750 3/4 1-7/8 1-1/4 5/8 3-1/2 2.55 1/2-20 5/8
_ R|_cB1000 1 2-1/4 1-1/2 3/4 4-1/2 3.25 5/8-18 3/4
¢ Al cB1375 [ 13/8 3 2 7/8 5 3.82 5/8-18 1
vy ClcBi7s0 | 1-3/4 3-1/8 2-1/2 7/8 6-1/2 4.95 7/8-14 | 1-1/4
, K[ cB2000 2 3-1/2 2-1/2 1 7-1/2 5.73 1-14 1-1/4
s E[cB2500 | 2-1/2 4 3 1 8-1/2 6.58 | 1-1/8-12| 1-1/2
T| cB3000 3 4-1/4 3 1 9-1/2 750 | 1-1/4-12| 1-1/2
cB3500 | 3-1/2 | 5-11/16 4 1-11/16 | 12-5/8 9.62 | 1-3/4-12 2
CB4000 4 6-7/16 | 4-1/2 | 1-15/16 | 15-1/8 | 11.45 2-12 2-1/4




Rod End and Pivot Mounting Accessories

Pivot Pin
PP for Non-spherical Accessories and SPP for Spherical Rod Eye and Mating Bracket.

||“ | »CD
= CZ—
Spherical Rod Eye
EX — - |
N7
KK THD.
Clevis Bracket for Spherical Eye E
SPP Pivot Pin is Included }_7 R ——|
- S
R N E
— FL CF
Alignment Coupler
E C KK THD. x E DEEP

G FLATS




Dimensions

*Female Thread Depth will not Accept Standard "A" Thread Length
Mating Thread Must be "E" Long or Shorter to Provide Proper Torque Against Shoulder

PART # cD cL cz PART # cD L cz
p PP0500 1/2 1.94 2.28 SPP0500 1/2 1.56 1.90
| PP0750 3/4 2.72 3.09 SPP0750 3/4 2.03 2.40
Y PP1000 1 3.22 3.59 SPP1000 1 25 2.87
o PP1375 1-3/8 4.25 4.66 SPP1375 | 1-3/8 3.31 3.72
T PP1750 1-3/4 5.25 5.66 SPP1750 | 1-3/4 4.22 4.63
PP2000 2 5.28 5.72 SPP2000 2 4.31 4.75
PP2500 2-1/2 6.31 6.78
P PP3000 3 6.34 6.84
! PP3500 3-1/2 8.41 8.97
N PP4000 4 9.41 9.97
S
P R PART # cD KK A CE EX ER
HO SRE0500 1/2 | 7/1620| 11/16 7/8 7/16 7/8
E D SRE0750 3/4 3/4-16 1 1-1/4 21/32 1-1/4
R SRE1000 1 1-14 1-1/2 1-7/8 7/8 1-3/8
: SRE1375 13/8 | 1-1/4-12 2 2-1/8 1-3/16 | 1-13/16
cv SRE1750 13/4 |11/2-12| 2-1/8 2-1/2 1-17/32 | 2-3/16
A E SRE2000 2 17/8-12| 2-7/8 2-3/4 1-3/4 2-5/8
L
S
5 g _ PART# cD FL CF FC E R DD cw
4y € r [LscBos00 1/2 1-1/2 7/16 1/2 3 2.05 13/32 1/2
e L A |ScB0750 3/4 2 21/32 5/8 3-3/4 2.76 17/32 5/8
r E ¢ [_scB1000 1 2-1/2 7/8 3/4 5-1/2 4.10 17/32 3/4
.V |_scB1375 1-3/8 3-1/2 | 1-13/16 7/8 6-1/2 4.95 21/32 1
c ! ¢ [LscB1750 1-3/4 4-1/2 | 1-17/32 1-1/4 8-1/2 6.58 29/32 | 1-1/4
A S 1 [scB2000 2 5 1-3/4 1-1/2 10-5/8 7.92 29/32 | 1-1/2
L
PART # KK E C B H G
A AC0437 | 7-16-20 3/4 2 1-3/8 7/8 1/2
L C AC0500 | 1/2-20 3/4 2 1-3/8 7/8 1/2
I O AC0625 | 5/8-18 3/4 2 1-3/8 7/8 1/2
G U AC0750 | 3/4-16 | 1-1/8 | 2-5/16 2 1-5/16 3/4
N P ACO875 | 7/8-14 | 1-1/8 | 2-5/16 2 1-5/16 3/4
M L AC1000 1-14 1-5/8 3 3-1/8 17/8 1-1/4
E E AC1250 | 1-1/4-12 | 1-5/8* 3 3-1/8 1-7/8 1-1/4
N R AC1500 | 1-1/2-12 | 2-1/4 4-3/8 4 1-15/16 | 1-1/2
T AC1875 | 1-7/8-12 3 5-5/8 5 2-5/8 | 1-15/16
AC2000 2-12 3 5-5/8 5 2-5/8 | 1-15/16




How to Create a Model Number

Example: HKB - MX1 -3.25 x12 x 1.375 - K
(1) AK - Air  JK - Light Duty Hydraulic HK - Heavy Duty Hydraulic
(2) Non-Cushioned Both Ends Cushioned Rod End Only Cushioned Cap End Only Cushioned

(3) MX1 Mounting Style (select desired mount from below)

(4) 3.25 (bore size - in decimal) Rod End Threads
Male Threads Female Thread

_ini Rod @ -K -C -M -F Length

(5) 12 (StrOke In InCheS) 5/8 7/16-20 1/2-20 5/8-18 7/16-20 3/4

. . . 1 3/4-16 7/8-14 1-14 3/4-16 1-1/8

(6) 1.375 (rod diameter - in decimal) 13/8 114 11/412 | 13/812 114 1-5/8
1-3/4 1-1/4-12 1-1/2-12 1-3/4-12 1-1/4-12 2

(7) -K (rod end thread - see chart at right) 2 L1/2:12 | 1-3/4-12 2-12 1-1/2-12 2-1/4
2-1/2 1-7/8-12 2-1/4-12 2-1/2-12 1-7/8-12 3

_ _ . . 3 2-1/4-12 2-3/4-12 3-12 2-1/4-12 3-1/2

(8) (blank - Std Seals, _V - Vlton hlgh temp) 3-1/2 2-1/2-12 3-1/4-12 3-1/2-12 2-1/2-12 3-1/2
. . Lo 4 3-12 3-3/4-12 4-12 3-12 4

(9) (blank or -S for special give description) [ 212 | 31412 | 41412 | 21010 3-1/4-12 41/2
5 3-1/2-12 4-3/4-12 5-12 3-1/2-12 5

5-1/2 4-12 5-1/4-12 5-1/2-12 4-12 5-1/2

MOUNTING OPTIONS

MS6

TAPPED CAP FACE

MX1 MX2 MX3 MS5

EXT. TIE RODS EXT. TIE RODS EXT. TIE RODS TAPPED HEAD FACE

BOTH ENDS CAP END HEAD END

RECTANGULAR FLANGE RECTANGULAR FLANGE SQUARE FLANGE SQUARE FLANGE
HEAD CAP END

HEAD E

ME3 ME4 MES MEG
HEAD FLANGE ! CAP FLANGE RECTANGULAR HEAD RECTANGULAR CAP
MS1 MS2 MS3 MS4 MS7
END ANGLES . SIDE LUGS CENTERLINE LUGS BOTTOM TAPPED END LUGS
MP1 MP2 MP3 MP4 MPU
CAP FIXED CLEVIS DETACHABLE CAP FIXED PIVOT DETACHABLE SPHERICAL BEARING
CAP CLEVIS CAP PIVOT
MTA1 MT2 MT4 CERTAIN MOUNTS MAY REQUIRE LOWER OPERATING PRESSURE

INTERMEDIATE WHEN USED IN HYDRAULIC APPLICATIONS.

TRUNNION

HEAD TRUNNION CAP TRUNNION

CERTAIN MOUNTS CAN BE COMBINED WITH OTHERS IN A DUAL
MOUNT CONFIGURATION.

DOUBLE ENDED CYLINDERS ARE AVAILABLE FOR SELECT MOUNTS.
PLEASE CONSULT THE FACTORY FOR DETAILS.




HOW TO CALCULATE PUSH & PULL FORCES

PA
CYLINDER| PISTON
BORE @ AREA
(INCHES) (SQ. IN.)
1-1/2 1.77
2 3.14
2-1/2 4.91
3-1/4 8.30
4 12.57
5 19.64
6 28.27
7 38.49
8 50.27
10 78.54
12 113.10
14 153.94

PUSH FORCE = PA x PSI
(Example: 2" Bore @ 1,000 PSI)

3.14 x 1,000 PSI = 3,140 Ibs of Push Force

PULL FORCE = PA - PRA x PSI
(Example: 2” bore, 1" rod @ 1,000 PSI)
3.14-.79=2.35

2.35 x 1,000 PSI = 2,350 Ibs of Pull Force

PRA
PISTON | PISTON ROD
ROD @ AREA
(INCHES)| (SQ.IN.)
5/8 31
1 79
1-3/8 1.49
1-3/4 2.41
2 3.14
2-1/2 4.91
3 7.07
3-1/2 9.62
4 12.57
4-1/2 15.90
5 19.64
5-1/2 23.76
6 28.27
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JK SERIES

RECOMMENDED PRESSURE LIMITATION

PRESSURE LIMITATIONS FOR JK SERIES HYDRAULIC CYLINDERS

MAXIMUM RECOMMENDED OPERATION P.S.I.

BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8 10 12
MODERATE SERVICE| 2500 | 2500 | 1500 | 2500 | 1500 | 1200 | 1200 | 800 800 800 800
SEVERE SERVICE 1500 | 1500 | 1000 | 1500 | 1000 | 800 800 500 500 500 500
MS2 (SIDE LUG)
BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8
MODERATE SERVICE| 1500 | 1500 | 1090 | 1380 | 920 880 770 620 520
SEVERE SERVICE 1500 | 1050 | 650 820 550 520 460 370 310
MS4 AND MS7 (SIDE TAPPED & END LUG)
BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8
MODERATE SERVICE| 1500 | 1500 | 1150 | 1750 | 900 800 800 500 500
SEVERE SERVICE 1260 | 1230 | 690 | 1050 | 540 480 480 300 300
MT1 AND MT2 (TRUNNION HEAD & CAP)
BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8
MODERATE SERVICE| 1500 | 1500 | 1500 | 1500 | 1170 | 750 | 1030 | 750 580
SEVERE SERVICE 1500 | 1500 | 1000 | 1060 | 700 450 610 450 350
MT4 (INTERMEDIATE TRUNNION)
BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8
MODERATE SERVICE| 1500 | 1500 | 1500 | 1500 | 1030 | 660 800 660 500
SEVERE SERVICE 1500 | 1500 | 1000 | 930 610 390 500 390 300
MF1 AND MF2 (FLANGE MOUNTS)
ROD DIAMETER
5/8" 1" 1-3/8" 1-3/4" 2" 2-1/2" 3" 3-1/2" 4"
BORE SIZE| MoD| sev [MoD| sev [mobD| sev {MmobD| sev [mob| sev [mob| sev [mob| sev [mob| sev [mob| sev
1-1/2" [ 1500 1500 | 1470 | 880
2" 770 | 460 | 1430] 850 | 770 | 460
2-1/2" | 950 | 570 | 470 | 280 | 950 | 570 | 660 | 400
3-1/4" 1500 | 1000 | 1100 | 660 | 1500 | 1170 | 1500 | 1000
4" 1500 | 1000 | 1340 | 800 | 990 | 590 | 910 | 500 | 1340]| 800
5" 1200 | 800 | 1110| 670 | 930 | 560 | 880 | 530 | 680 | 410 | 490 | 290 | 690 | 410
6" 1200 | 800 | 1200 800 | 1200 800 | 1070| 640 | 900 | 540 | 730 | 440 | 920 | 550




PRESSURE LIMITATIONS FOR HK SERIES HYDRAULIC CYLINDERS

MS2 (SIDE LUG)

HK SERIES

RECOMMENDED PRESSURE LIMITATION

BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8
MODERATE SERVICE| 3000 3000 3000 3000 2520 2400 2340 2420 2370
SEVERE SERVICE 3000 3000 2640 2280 1510 1440 1400 1480 1420
MS4 AND MS7 (SIDE TAPPED & END LUG)
BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8
MODERATE SERVICE| 3000 3000 3000 3000 3000 3000 3000 3000 3000
SEVERE SERVICE 2820 2760 2580 2520 2400 2400 1800 1800 1800
MT1 AND MT2 (TRUNNION HEAD & CAP)
BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8
MODERATE SERVICE| 3000 3000 3000 3000 3000 2410 2190 2150 2770
SEVERE SERVICE 3000 3000 3000 2500 2250 1440 1310 1260 1660
MT4 (INTERMEDIATE TRUNNION)
BORE SIZE 1-1/2 2 2-1/2 | 3-1/4 4 5 6 7 8
MODERATE SERVICE|{ 3000 3000 3000 3000 2780 1780 1830 2150 1380
SEVERE SERVICE 3000 3000 3000 2530 1660 1060 1090 1260 820
MF1 AND MF2 (FLANGE MOUNTS)
ROD DIAMETER
5/8" 1n 1'3/8" 1_3/4|| 2" 2_1/2|| 3u 3_1/2|| 4u
BORE SIZE|MOD| SEV [MOD| SEV |[MOD| SEV |MOD| SEV |MOD| SEV [MOD| SEV [MOD| SEV [MOD| SEV |MOD| SEV
1-1/2" [ 2480|1490 1740 | 1040
2" 3610 2170 2220 1330
2-1/2" 1560 | 940 | 2670 1600 | 2000 | 1200
3-1/4" 1720) 1030] 1110| 670 | 2320 1390
4" 1850) 1110) 1710 1030 | 1080 | 650
5" 1700) 1020 1380 | 830 | 1100| 660 [ 810 | 490
6" 1580| 950 | 1350| 810 | 1130| 680 [ 820 [ 490
7" 1240) 740 | 1090| 650 | 750 | 450
8" 1030| 620 | 760 | 470
MF5 AND MF6 (SQ FLANGE MOUNTS)
ROD DIAMETER
5/8" 1" 1-3/8" 1-3/4" 2" 2-1/2" 3" 3-1/2" 4"
BORE SIZE[MOD| SEV (MOD| SEV |MOD| SEV |MOD| SEV |MOD| SEV |MOD| SEV |MOD| SEV (MOD| SEV (MOD| SEV
4 3000 | 2400 | 3000 | 2400 | 3000 | 2400
5 3000 | 2400 | 3000 | 2400 | 3000 | 2270 | 3000 | 1940
6 3000 | 1800 | 3000 | 1800 | 3000 | 1800 | 3000 | 1800
7 3000 | 1800 | 3000 | 1800 | 2580 | 1550
8 2890 | 1730 | 2400 | 1440




Examples of HPI Cylinders







HPI CYLINDERS WARRANTY

Subject to the conditions below, HYDRAULIC PNEUMATIC INCORPORATED (“HPI”)
warrants to the first end user (the “Buyer”) that HPI's products are free from defects in
material and workmanship.

HP1 will either repair or replace a defective product, including lowest transportation
costs but not including installation or any other similar charges, provided that (1) the
Buyer notifies HPI in writing of the claimed defect within three years from shipment
from HPI's factory (one year for repair work), (2) provides a complete explanation of
the defect, the application of the product, and such information concerning use of the
product as HPI may request, and (3) returns the product to HPI in accordance with
HPI's specific instructions and authorization obtained from HPI prior to return of the
product, and HPI's inspection confirms that the product was defective.

This warranty applies only if the product was used and applied correctly under normal
operating conditions and good engineering practice; was installed, operated and
maintained in accordance with all instructions issued or published by HPI; was used
within stated pressure, media and operating limitations published by HPI and in effect
on the date of shipment; and was not subject to abuse, misuse or unauthorized
modification.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE, not withstanding any disclosure to HPI of
the use to which the product is to be put. The Buyer's SOLE AND EXCLUSIVE
REMEDY on any claim of any kind for any loss or damage arising out of the
manufacture, sale, delivery, or use of HPI's products shall be for the repair or
replacement of any defective products as provided herein.

IN NO EVENT SHALL HPI BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES. There are no warranties, expressed or implied, made
by HPI other than the warranty against defects in material and workmanship set forth
above, and HPI neither assumes nor authorizes any other person or firm to assume for
it any other obligations or liability.



HPI Cylinders since 1946

NFPA Interchangeable - Air, Light Duty or Heavy Duty Hydraulic - 1" to 14” Bore

Custom Designs & Modifications - From Samples, Sketches, or Photos
Custom Welded - One Piece to OEM Quantities

Complete Cylinder Repair Facility
Cylinder Parts & Seal Kits

Accessories

Main Plant: 13766 Milroy Place Santa Fe Springs, CA 90670 - Ph: (800) 660-2957 - Ph: (562) 926-1122 - Fax (562) 926-1155

Sales & Engineering: Winston, Oregon - Ph: 1(541) 679-2924 - Fax: 1(541) 679-2926 - Email: Jim@HPICylinders.com




HPI Cylinders - Offer of Sale

The items described in this document and other documents and descriptions provided by HPI Cylinders, its subsidiaries
and its authorized distributors (“Seller”) are hereby offered for sale at prices to be established by Seller. This offer and its
acceptance by any customer ("Buyer") shall be governed by all of the following Terms and Conditions. Buyer's order for
any item described in its document, when communicated to Seller verbally or in writing, shall constitute acceptance of
this offer.

1. Terms and Conditions of Sale: All descriptions, quotations, proposals, offers, acknowledgments, acceptances and
sales of Seller's products are subject to and shall be governed exclusively by the terms and conditions stated herein.
Buyer's acceptance of any offer to sell is limited to these terms and conditions. Any terms or conditions in addition to, or
inconsistent with those stated herein, proposed by Buyer in any acceptance of an offer by Seller, are hereby objected to
No such additional, different or inconsistent terms and conditions shall become part of the contract between Buyer and
Seller unless expressly accepted in writing by Seller. Seller's acceptance of any offer to purchase by Buyer is expressly
conditional upon Buyer's assent to all the terms and conditions stated herein, including any terms in addition to, or
inconsistent with those contained in Buyer's offer. Acceptance of Seller's products shall in all events constitute such
assent.

2. Payment: Payment shall be made by Buyer net 30 days from the date of delivery of the items purchased hereunder.
Any claims by Buyer for omissions or shortages in a shipment shall be waived unless Seller receives notice thereof within
30 days after Buyer's receipt of the shipment.

3. Delivery: Unless otherwise provided on the face hereof, delivery shall be made F.O.B. Seller's plant. Regardless of the
method of delivery, however, risk of loss shall pass to Buyer upon Seller's delivery to a carrier. Any delivery dates shown
are approximate only and Seller shall have no liability for any delays in delivery.

4. Warranty: Seller warrants that the items sold hereunder shall be free from manufacturing defects in material or
workmanship for a period of 3 year from the date of shipment to Buyer. THIS WARRANTY COMPRISES THE SOLE AND
ENTIRE WARRANTY PERTAINING TO ITEMS PROVIDED HEREUNDER. SELLER MAKES NO OTHER WARRANTY,
GUARANTEE, OR REPRESENTATION OF ANY KIND WHATSOEVER. ALL OTHER WARRANTIES, INCLUDING BUT
NOT LIMITED TO, MERCHANTIBILITY AND FITNESS FOR PURPOSE, WHETHER EXPRESS, IMPLIED, OR ARISING
BY OPERATION OF LAW, TRADE USAGE, OR COURSE OF DEAL ING ARE HEREBY DISCLAIMED.
NOTWITHSTANDING THE FOREGOING, THERE ARE NO WARRANTIES WHATSOEVER ON ITEMS BUILT OR
ACQUIRED WHOLLY OR PARTIALLY, TO BUYER'S DESIGNS OR SPECIFICATIONS.

5. Limitation Of Remedy: SELLER'S LIABILITY ARISING FROM OR IN ANY WAY CONNECTED WITH THE ITEMS
SOLD OR THIS CONTRACT SHALL BE LIMITED EXCLUSIVELY TO REPAIR OR REPLACEMENT OF THE ITEMS
SOLD OR REFUND OF THE PURCHASE PRICE PAID BY BUYER, AT SELLER'S SOLE OPTION. IN NO EVENT
SHALL SELLER BE LIABLE FOR ANY INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OF ANY KIND OR
NATURE WHATSOEVER, INCLUDING BUT NOT LIMITED TO LOST PROFITS ARISING FROM OR IN ANY WAY
CONNECTED WITH THIS AGREEMENT OR ITEMS SOLD HEREUNDER, WHETHER ALLEGED TO ARISE FROM
BREACH OF CONTRACT, EXPRESS OR IMPLIED WARRANTY, OR IN TORT, INCLUDING WITHOUT LIMITATION,
NEGLIGENCE, FAILURE TO WARN OR STRICT LIABILITY.

6. User Responsibility Statement: This document and other information from HPI Cylinders, its subsidiaries and
authorized distributors provide product or system options for further investigation by users having technical expertise. The
user, through its own analysis and testing, is solely responsible for making the final selection of the system and
components and assuring that all performance, endurance, maintenance, safety and warning requirements of the
application are met. The user must analyze all aspects of the application, follow applicable industry standards, and follow
the information concerning the product in the current product catalog and in any other materials provided from HPI
Cylinders or its subsidiaries or authorized distributors. To the extent that HPI Cylinders or its subsidiaries or authorized
distributors provide component or system options based upon data or specifications provided by the user, the user is
responsible for determining that such data and specifications are suitable and sufficient for all applications and reasonably
foreseeable uses of the components or systems.

7. Changes, Reschedules and Cancellations: Seller may change product features, specifications, designs and
availability. Price is based on current market conditions and is subject to change. Buyer may request to modify the
designs or specifications for the items sold hereunder as well as the quantities and delivery dates thereof, or may request
to cancel all or part of this order, however, no such requested modification or cancellation shall become part of the
contract between Buyer and Seller unless accepted by Seller in a written amendment to this Agreement. Changes of any
kind or cancellation of this order will be subject to additional charges to be determined by Seller.

8. Special Tooling: A tooling charge may be imposed for any special tooling, including without limitation, dies, fixtures,
molds and patterns, acquired to manufacture items sold pursuant to this contract. Such special tooling shall be and
remain Seller's property notwithstanding payment of any charges by Buyer. In no event will Buyer acquire any interest in
apparatus belonging to Seller which is utilized in the manufacture of the items sold hereunder, even if such apparatus has
been specially converted or adapted for such manufacture and notwithstanding any charges paid by Buyer. Unless



otherwise agreed, Seller shall have the right to alter, discard or otherwise dispose of any special tooling or other property
in its sole discretion at any time.

9. Buyer's Property: Any designs, tools, patterns, materials, drawings, confidential information or equipment furnished by
Buyer or any other items which become Buyer's property, may be considered obsolete and may be destroyed by Seller
after two (2) consecutive years have elapsed without Buyer placing an order for the items which are manufactured using
such property. Seller shall not be responsible for any loss or damage to such property while it is in Seller's possession or
control.

10. Taxes: Unless otherwise indicated on the face hereof, all prices and charges are exclusive of excise, sales, use,
property, occupational or like taxes which may be imposed by any taxing authority upon the manufacture, sale or delivery
of the items sold hereunder. If any such taxes must be paid by Seller or if Seller is liable for the collection of such tax, the
amount thereof shall be in addition to the amounts for the items sold. Buyer agrees to pay all such taxes or to reimburse
Seller therefore upon receipt of its invoice. If Buyer claims exemption from any sales, use or other tax imposed by any
taxing authority, Buyer shall save Seller harmless from and against any such tax, together with any interest or penalties
thereon which may be assessed if the items are held to be taxable.

11. Indemnity for Infringement of Intellectual Property Rights: Seller shall have no liability for infringement of any
patents, trademarks, copyrights, trade dress, trade secrets or similar rights except as provided in this Part 10. Seller will
defend and indemnify Buyer against allegations of infringement of U.S. patents, U.S. trademarks, copyrights, trade dress
and trade secrets (hereinafter 'Intellectual Property Rights'). Seller will defend at its expense and will pay the cost of any
settlement or damages awarded in an action brought against Buyer based on an allegation that an item sold pursuant to
this contract infringes the Intellectual Property Rights of a third party. Seller's obligation to defend and indemnify Buyer is
contingent on Buyer notifying Seller within ten (10) days after Buyer becomes aware of such allegations of infringement,
and Seller having sole control over the defense of any allegations or actions including all negotiations for settlement or
compromise. If an item sold hereunder is subject to a claim that it infringes the Intellectual Property Rights of a third party,
Seller may, at its sole expense and option, procure for Buyer the right to continue using said item, replace or modify said
item so as to make it noninfringing, or offer to accept return of said item and return the purchase price less a reasonable
allowance for depreciation. Notwithstanding the foregoing, Seller shall have no liability for claims of infringement based on
information provided by Buyer, or directed to items delivered hereunder for which the designs are specified in whole or
part by Buyer, or infringements resulting from the modification, combination or use in a system of any item sold
hereunder. The foregoing provisions of this Part 10 shall constitute Seller's sole and exclusive liability and Buyer's sole
and exclusive remedy for infringement of Intellectual Property Rights.

If a claim is based on information provided by Buyer or if the design for an item delivered hereunder is specified in whole
or in part by Buyer, Buyer shall defend and indemnify Seller for all costs, expenses or judgments resulting from any claim
that such item infringes any patent, trademark, copyright, trade dress, trade secret or any similar right.

12. Force Majeure: Seller does not assume the risk of and shall not be liable for delay or failure to perform any of Seller's
obligations by reason of circumstances beyond the reasonable control of Seller (hereinafter ‘events of Force Majeure].
Events of Force Majeure shall include without limitation, accidents, acts of God, strikes or labor disputes, acts, laws, rules
or regulations of any government or government agency, fires, floods, delays or failures in delivery of carriers or suppliers,
shortages of materials and any other cause beyond Seller's control.

13. Entire Agreement/Governing Law: The terms and conditions set forth herein, together with any amendments,
modifications and any different terms or conditions expressly accepted by Seller in writing, shall constitute the entire
Agreement concerning the items sold, and there are no oral or other representations or agreements which pertain thereto.
This Agreement shall be governed in all respects by the law of the State of California. No actions arising out of the sale of
the items sold hereunder or this Agreement may be brought by either party more than two (2) years after the cause of
action accrues.

14. Waiver: Failure of either party to enforce at any time a provision of these Conditions of Sale will not waive that
provision nor will any such failure prejudice that party’s right to enforce that provision in the future.
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