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HI-ENERGY® Hydraulic Actuators

BORE SIZE

0.485 THRU 1.600

0.738 THRU 1.600

0.738 THRU 1.600

0.738 THRU 1.600

0.738 THRU 1.600

1.750 THRU 4.500

1.750 THRU 4.500

1.750 THRU 4.500

1.750 THRU 4.500

1.750 THRU 4.500

1.125 THRU 4.250

1.125 THRU 4.250

1.125 THRU 4.250

1.125 THRU 4.250

1.125 THRU 4.250

0.485 THRU 1.600

0.738 THRU 1.600

0.738 THRU 1.600

0.738 THRU 1.600

0.738 THRU 1.600

1.750 THRU 4.500

1.750 THRU 4.500

1.750 THRU 4.500

1.750 THRU 4.500

1.750 THRU 4.500

1.125 THRU 4.250

1.125 THRU 4.250

1.125 THRU 4.250

1.125 THRU 4.250

1.125 THRU 4.250

1.125 THRU 4.250

0.738 THRU 1.600

0.625 THRU 1.375

0.625 THRU 1.375

1.750 THRU 4.250

0.738 THRU 1.600

0.375 THRU 1.000

1.750 THRU 4.250

1.750 THRU 4.250

1.750 THRU 4.250

STROKE

0.100 THRU 1.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 1.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 1.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 1.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 1.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 1.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

1.000

0.100 THRU 2.000

0.100 THRU 4.000

0.100 THRU 4.000

0.100 THRU 4.000

M.O.P.

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

1500 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

10,000 PSI

1500 PSI

3000 PSI

3000 PSI

3000 PSI

3000 PSI

CONFIGURATION

Ordering Instructions
MINIATURE, SINGLE ENDED, SPRING RETRACTING

MINIATURE, SINGLE ENDED, DOUBLE ACTING

MINIATURE, DOUBLE ENDED, DOUBLE ACTING, THRU THREAD

MINIATURE, DOUBLE ENDED, DOUBLE ACTING, INTERNAL THREADED ENDS

MINIATURE, DOUBLE ENDED, DOUBLE ACTING, THRU HOLE

STANDARD, SINGLE ENDED, SPRING RETRACTING

STANDARD, SINGLE ENDED, DOUBLE ACTING

STANDARD, DOUBLE ENDED, DOUBLE ACTING, THRU THREAD

STANDARD, DOUBLE ENDED, DOUBLE ACTING, INTERNAL THREADED ENDS

STANDARD, DOUBLE ENDED, DOUBLE ACTING, THRU HOLE

MINIATURE/STANDARD, SINGLE ENDED, SPRING RETRACTING

MINIATURE/STANDARD, SINGLE ENDED, DOUBLE ACTING

MINIATURE/STANDARD, DOUBLE ENDED, DOUBLE ACTING, THRU THREAD

MINIATURE/STANDARD, DOUBLE ENDED, DOUBLE ACTING, INTERNAL THREADED ENDS

MINIATURE/STANDARD, DOUBLE ENDED, DOUBLE ACTING, THRU HOLE

MINIATURE, SINGLE ENDED, POCKET MOUNTED, SPRING RETRACTING

MINIATURE, SINGLE ENDED, POCKET MOUNTED, DOUBLE ACTING

MINIATURE, DOUBLE ENDED, POCKET MOUNTED, DOUBLE ACTING, THRU THREAD

MINIATURE, DOUBLE ENDED, POCKET MOUNTED, DOUBLE ACTING, INTERNAL THREADED ENDS

MINIATURE, DOUBLE ENDED, POCKET MOUNTED, DOUBLE ACTING, THRU HOLE

STANDARD, SINGLE ENDED, POCKET MOUNTED, SPRING RETRACTING

STANDARD, SINGLE ENDED, POCKET MOUNTED, DOUBLE ACTING

STANDARD, DOUBLE ENDED, POCKET MOUNTED, DOUBLE ACTING, THRU THREAD

STANDARD, DOUBLE ENDED, POCKET MOUNTED, DOUBLE ACTING, INTERNAL THREADED ENDS

STANDARD, DOUBLE ENDED, POCKET MOUNTED, DOUBLE ACTING, THRU HOLE

MINIATURE/STANDARD, SINGLE ENDED, POCKET MOUNTED, SPRING RETRACTING

MINIATURE/STANDARD, SINGLE ENDED, POCKET MOUNTED, DOUBLE ACTING

MINIATURE/STANDARD, DOUBLE ENDED, POCKET MOUNTED, DOUBLE ACTING, THRU THREAD

MINIATURE/STANDARD, DOUBLE ENDED, POCKET MOUNTED DOUBLE ACTING, INTERNAL THREADED ENDS

MINIATURE/STANDARD, DOUBLE ENDED, POCKET MOUNTED, DOUBLE ACTING, THRU HOLE

MINIATURE/STANDARD, SINGLE ENDED, END PORTED, FLANGE MOUNTED, DOUBLE ACTING

SUB-MINIATURE, SINGLE ENDED, END PORTED, FLANGE MOUNTED, DOUBLE ACTING

MINIATURE, RECTANGULAR, SINGLE ENDED, DOUBLE ACTING

SUB-MINIATURE, RECTANGULAR, SINGLE ENDED, DOUBLE ACTING, MANIFOLD PORTING

STANDARD, LARGE HUB, DOUBLE ENDED, DOUBLE ACTING

MINIATURE, THREADED BODY, SINGLE ENDED, END PORTED, DOUBLE ACTING

MINIATURE, RAMS, SINGLE ENDED (GREASE GUN ACTUATED)

MINIATURE, LUG MOUNTED, SINGLE ENDED, DOUBLE ACTING, SIDE PORTED

STANDARD, SINGLE ENDED, ANTI-ROTATION PISTON, DOUBLE ACTING

STANDARD, SINGLE ENDED, TWO PHASE, HYDRAULIC EXTENDING, PNEUMATIC RETRACTING

STANDARD, SINGLE ENDED, TWO PHASE, PNEUMATIC EXTENDING, HYDRAULIC RETRACTING

MANIFOLD
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ACC-1

LO-PROfile® Pneumatic Actuators

INDEX

Pneumatic actuators ranging in size from 

0.688 inches to 6 inches O.D.

Maximum operating pressures up to 300 PSI.

Travels ranging from .100 inch to 4 inches.

B•A•S•E® Robotic Components
Robotic components which may be integrated into several

dozen different configurations for simple bench-top pick

and place applications which do not justify the cost of

sophisticated servo systems.

Modifications may be made to standard products upon request.

More Products from Mack Corporation
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Written

as:

1/10”

2/10”

3/10”

4/10”

1/2”

6/10”
.

.

.

1”
.

.

.

4”

-1

-2

-3

-4

-5

-6
.

.

.

-10
.

.

.

-40

Measures:

Ordering Cylinders 

Indicate length of 

piston travel. 

Check 

SPECIFICATIONS 

on the specific product

page to see 

maximum piston travel.

Contact us for longer travels.

For current pricing and availability, 
contact us by phone, fax, email 

or request a quotation through our website.

Select the 
BASIC PART NUMBER 

on a product page.

INSTRUCTIONS:

1 Indicate a travel 
in increments of 1/10”.2 Add on options as either

prefixes or suffixes.3

See our index for the 

configurations on each page. 

Then choose the size

required based on 

specifications from table.

Options vary with each product page.

Check on the product page 

to see what options are available 

and if they need to be added as a 

prefix or suffix.

SERVICE KITS:

For metric cylinders:

Add the prefix “M” to the BASIC PART NUMBER. 

Indicate a travel in increments 2.5mm. 

(See metric conversions at back of this catalog.)

Add on options in the same format.

Metric version of sample above 

without stainless steel pistons is: 

MS3500-25.0mm-ITW-CBB

with stainless steel pistons is: 

MSS3500-25.0mm-ITW-CBB

METRIC VERSIONS:

To order service kits, simply as the suffix “-

SK” to the basic part number. 
Travel does not need to be included in the service kit

part number.

However, if basic part number has an LS in it, LS needs

to be part of service kit part number.

S3500 10 ITW & CBB+ +

=     S3500-10-ITW-CBB

Part number S3500 with a 1” travel, internal thread with wrench flats and 

clearance holes with counterbores on body side.

SS3500-10-ITW-CBB

For same part with all stainless steel cylinder add prefix “S”.

SAMPLE:

S3500-(-)

S3501-(-)

S3502-(-)

S3503-(-)

S3504-(-)

S3505-(-)

S3506-(-)

S3507-(-)

S3508-(-)

S3509-(-)

S3510-(-)

BASIC

PART

NO.

Example from page H1
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For easy ordering, see ORDERING
INSTRUCTIONS on page iii.

Data sheet 9101-LS

Page:  H1

SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 125-LS-SP-FM
Single Acting-Spring Retracting-Single Ended Pistons-Side Ported-Either Face Mounted

1/8 NPTF PORT

.290

0.963 1.212

COVER

Configuration shown above is for
Travels from 6/10 (0.600) thru 10/10
(1.000) inch.

Clearance holes for thru bolts of the size
identified as “E” in the tabulated data.

Add suffix - CL.

Internal Thd. With Wrench Flats.

Add Suffix -ITW.

External Thd. With Wrench Flats.

Add Suffix -ETW.

Clearance holes with counter-bores on
the cover side for internal socket head
cap screws of the size shown as “E” in
the tabulated data.

Add suffix -CBC.

Clearance holes with counter-bores on the
body side for internal socket head cap
screws of the size shown as “E” in the 
table.

Add suffix -CBB.

Higher spring force may be required for retraction where
additional load is attached to threaded rod ends.

Fittings are supplied for 37 degree flared 1/8
O.D. metal tube or equivalent flexible hose.
(Reference - S.A.E. - 2)

Add suffix -37.

BODY +Travel

.030

C

G

A
B

D

BODY Cover

+ Travel 

.963

Travel

See Note

See Rod Opt.

Spherical

Radius

Mounting Holes.

“E” Internal Threads

“F” Locations, Equally Spaced

on Front & Rear Faces.

See Mounting Options.

SPECIFICATIONS:
SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:
BODY & COVER: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS: ALLOY STEEL
SEAL: VITON O RING
SPRINGS: STAINLESS STEEL

NOTES:
Dimensions are nominal in U.S. Customary units.
Metric versions are dimensionally equivalent except
for conversion in mounting details where fasteners,
threads, clearance holes & counter-bores are to
metric standards. Please see inside rear cover for a 
table of U.S. Customary to Metric fastener conversion.
There is no added cost for this metric modification.
Spring force in BASIC CYLINDERS is sufficient to
fully retract pistons. Please consult the Factory where 
higher spring force is required. All inquiries regarding
modifications to standard cylinders are welcome.

Configuration shown above is for

Travels from 1/10 (0.100) thru 5/10

(0.500) inch.

BASIC

PART

NO.

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

BOSS

DIA.

G
THD.

H
DEG

D
NO.

F

MTNG.

SCREWS

E

WRENCH

FLATS

J

PISTON

O.D.

(IN)

PISTON

AREA

(SQ.IN.)

Nom. Force (lbs) = Pressure (psi) times Area (sq.in.)

S3500-(-)

S3501-(-)

S3502-(-)

S3503-(-)

S3504-(-)

S3505-(-)

S3506-(-)

S3507-(-)

S3508-(-)

S3509-(-)

S3510-(-)

1.250

1.375

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

0.906

1.004

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

4-40

8-32

8-32

8-32

10-32

10-32

10-32

10-32

10-32

10-32

10-32

0.660

0.676

0.814

0.914

0.969

1.068

1.186

1.324

1.442

1.560

1.625

8-32

10-32

1/4-28

5/16-24

3/8-24

3/8-24

3/8-24

3/8-24

3/8-24

3/8-24

3/8-24

0.250

0.313

0.375

0.438

0.563

0.563

0.563

0.563

0.563

0.563

0.563

0.200

0.250

0.313

0.375

0.438

0.438

0.438

0.438

0.438

0.438

0.438

0.485

0.613

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.185

0.296

0.428

0.585

0.672

0.774

0.982

1.213

1.470

1.751

2.010

90

90

90

90

90

90

90

90

60

60

60

2

2

2

2

2

2

2

2

3

3

3

.250

COVER

BODY

.250

H

H

J

J

C

C

Depth,1-1/2 Thd. Dia

1-1/2 Thd. Dia

B

B

B

OPTIONAL FITTING:

OPTIONAL MOUNTING STYLES:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.
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For easy ordering, see ORDERING
INSTRUCTIONS on page iii.

Data sheet 9102-LS

Page:  H2

SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 125-LS-SP-FM
Double Acting- Single Ended Pistons-Side Ported -Either Face Mounted

1/8 NPTF PORT

.290 .290

“E” Thread
1 1/2 Dia. Depth
See Rod Options.

Clearance holes for thru bolts of the size
identified as “F” in the tabulated data.

Add suffix - CL.

Internal Thd. With Wrench Flats.

Add Suffix -ITW.

External Thd. With Wrench Flats.

Add Suffix -ETW.

Clearance holes with counter-bores on
the cover side for internal socket head
cap screws of the size shown as “F” in
the tabulated data.

Add suffix -CBC.

Clearance holes with counter-bores on the
body side for internal socket head cap
screws of the size shown as “F” in the 
table.

Add suffix -CBB.

Fittings are supplied for 37 degree flared 1/8
O.D. metal tube or equivalent flexible hose.
(Reference - S.A.E. -2)

Add suffix -37.

.030

C

A

B

D

BODY
COVER

+ Travel 

1.000

Travel

See Note

Mounting Holes.

“F” Internal Threads

“G” Locations, Equally Spaced

on Front & Rear Faces.

See Mounting Options.

SPECIFICATIONS:
SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF

PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & COVER: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS: ALLOY STEEL
PISTON SEAL: VITON O RING
ROD SEALS: LIP STYLE

NOTES:
Dimensions are nominal in  U.S. Customary specifications.
Covers may be oriented relative to bodies to offset port locations in
increments of 180 deg. on 1.500” thru 2.125” O.D. cylinders and
in increments of 120 deg. on 2.250” thru 2.500” O.D. cylinders.
Ports are offset to avoid fitting interference on cylinders with
1/10 (0.100) travel.
Metric cylinders are dimensionally equivalent except for conversion
in mounting details where threads, fasteners, clearance holes & 
counter-bores are to metric standards.  See inside rear cover for a table
of metric fastener conversion.  There is no added cost for this metric
modification.
Wrench flats may not be necessary  if cylinders can be pressurized in
the retracted or extended position when tightening the rod connection.

BASIC

PART

NO.

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C
NO.

G

WR.

FLATS

H
DEG

D
THD

F
THD.

E

PISTON

DIA.

(IN)

EXTEND

PISTON

AREA

(SQ.IN.)

RETRACT

PISTON

AREA

(SQ.IN.)

Nom. Force (lbs) = Pressure (psi) times Area (sq.in.)

S3513-(-)-LS

S3514-(-)-LS

S3515-(-)-LS

S3516-(-)-LS

S3517-(-)-LS

S3518-(-)-LS

S3519-(-)-LS

S3520-(-)-LS

S3521-(-)-LS

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

1/2-20

1/2-20

1/2-20

5/8-18

8-32

8-32

10-32

10-32

10-32

10-32

10-32

10-32

10-32

0.375

0.375

0.438

0.500

0.500

0.625

0.625

0.688

0.750

0.438

0.500

0.563

0.625

0.688

0.750

0.813

0.875

1.000

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.428

0.585

0.672

0.774

0.982

1.213

1.470

1.751

2.010

0.277

0.389

0.423

0.467

0.610

0.772

0.951

1.150

1.226

90

90

90

90

90

90

60

60

60

2

2

2

2

2

2

3

3

3

.250
.030

.030

COVER

BODY

.250

“H”

“H”

“E”

“E”

1-1/2 Thd. Dia

B

B

B

Thread

Thread

Wrench Flats

Wrench Flats

OPTIONAL FITTING: OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.



© 2008 MACK CORPORATION Ph: (928)-526-1120    Fax: (928)-526-0473    Web: www.mackcorp.com    Email: info@mackcorp.com

For easy ordering, see ORDERING
INSTRUCTIONS on page iii.

Data sheet 9103-LS

Page:  H3

Fittings are supplied for 37 degree flared 1/8
O.D. metal tube or equivalent flexible hose.
(Reference - S.A.E.- 2)

Add suffix - 37.

Clearance holes for thru bolts of the size
identified as “F” in the tabulated data.

Add suffix - CL.

Int. thread with “H” wrench flats
extending from Cover side # 1.
Opposite end has hole diameter
for clearance over thread “E”.

Add suffix - ITW.

Dimensions are nominal in U.S. Customary specifications.
Covers may be oriented relative to each other to offset port locations
in increments of 180 deg. on 1.500” thru 2.125” O.D. cylinders and
in increments of 120 deg. on 2.250” thru 2.500” O.D. cylinders.
Metric cylinders are dimensionally equivalent except for conversion
in mounting details where threads, fasteners, clearance holes &
counter-bores are to metric standards.  See inside rear cover for a table
of metric fastener conversion.  There is no added cost for the metric
modification.
Wrench flats may not be necessary if cylinders can be pressurized in 
the retracted or extended position when tightening the rod connection.

Ext. thread with “H” wrench flats
extending from Cover side # 1.
Piston is solid.

Add suffix - ETW.

Clearance holes with counter-bores on
cover side # 1 for internal socket head
cap screws of the size shown as “F” in 
the tabulated dats.

Add suffix -CB1.

Clearance holes with counter-bores on 
cover side # 2 for internal socket head
cap screws of the size shown as “F”
in the tabulated data.

Add suffix - CB2.

SPECIFICATIONS:

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & COVERS: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS: ALLOY STEEL
PISTON SEAL: VITON O RING
ROD SEALS: LIP STYLE

NOTES:

B

B
COVER # 1

COVER # 2

B

.030

.030

1-1/2 Thd. Dia.

“E” Thread
“H” Wrench Flats

“H” Wrench Flats

Consult Factory where rod end options are required on both ends
of a double ended piston.

“E” Thread

.250

.250

SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 125-LS-SP-FM
Double Acting-Double Ended Pistons With Thru Thd.-Side Ported-Either Face Mounted

A

B

D

Nom. Force (lbs) = Pressure (psi) times Area (sq. in)

C

.290

1/8 NPTF PORTS

+Travel

Cover #2

Cover #1

Clearance
Over  “E”  Thd.

“E” Thread
1-1/2  Dia. Depth
See  Rod  Options

Mounting  Holes
“F” internal threads
“G” Locations on front 
& rear faces.
See mounting options.

1.400 +Travel

Travel

.290

.030
.030

BASIC

PART

NO.

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C
DEG

D
THD.

E
THD.

F
NO.

G

WR.

FLATS

H

PISTON

DIA.

(IN)

NET

PISTON

AREA

(SQ. IN)

S3524-(-) -LS

S3525-(-) -LS

S3526-(-) -LS

S3527-(-) -LS

S3528-(-) -LS

S3529-(-) -LS

S3530-(-) -LS

S3531-(-) -LS

S3532-(-) -LS

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

0.438

0.500

0.563

0.625

0.688

0.750

0.813

0.875

1.000

90

90

90

90

90

90

60

60

60

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

1/2-20

1/2-20

1/2-20

5/8-18

#8-32

#8-32

#10-32

#10-32

#10-32

#10-32

#10-32

#10-32

#10-32

2

2

2

2

2

2

3

3

3

0.375

0.375

0.438

0.500

0.500

0.625

0.625

0.688

0.750

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.277

0.389

0.423

0.467

0.610

0.772

0.951

1.150

1.226

OPTIONAL FITTING: OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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Data sheet 9104-LS

Page:  H4

SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 125-LS-SP-FM
Double Acting-Double Ended Pistons With Threaded Ends-Side Ported-Either Face Mounted

1.400 +Travel

+Travel
Travel

Cover # 2

Cover # 1

“E” Thread
1-1/2 Dia. Depth
Both Ends
See Rod OptionsMounting Holes

“F” Internal Threads
“G” Locations On Front
And Rear Faces
See Mounting Options

1/8 NPTF PORTS

.290

C

A

B

D

.290

.030.030

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI.
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & COVERS: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS: ALLOY STEEL
PISTON SEAL: VITON O RING
ROD SEALS: LIP STYLE

SPECIFICATIONS:

Dimensions are nominal in U.S. Customary specifications.
Covers may be oriented relative to each other to offset port locations
in increments of 180 deg. on 1.500” thru 2.125” O.D. cylinders and
in increments of 120 deg. on 2.250” thru 2.500” O.D. cylinders.
Metric cylinders are dimensionally equivalent except for conversion
in mounting details where threads, fasteners, clearance holes &
counter-bores are to metric standards.  See inside rear cover for a table
of metric fastener conversion.  There is no added cost for the metric
modification.
Wrench flats may not be necessary if cylinders can be pressurized in 
the retracted or extended position when tightening the rod connection.

NOTES:

Int. thread with “H” wrench flats
extending from Cover side # 1.
Opposite end has “E” int. thd.
extending from cover side #2.

Add suffix - ITW.

Ext thd. with “H” wrench flats
extends from cover side #1.
Opposite end has “E” int. thd.
extending from cover side #2.

Add suffix - ETW.

.030

.030

1-1/2 Thd. Dia.

“E” Thread
“H” Wrench Flats

“H” Wrench Flats

“E” Thread

.250

.250

Clearance holes for thru bolts of the size
identified as “F” in the tabulated data.

Add suffix - CL.

Clearance holes with counter-bores on
cover side # 1 for internal socket head
cap screws of the size shown as “F” in 
the tabulated dats.

Add suffix -CB1.

Clearance holes with counter-bores on 
cover side # 2 for internal socket head
cap screws of the size shown as “F”
in the tabulated data.

Add suffix -CB2.

B

B
COVER # 1

COVER # 2

B

Fittings are supplied for 37 degree flared 1/8
O.D. metal tube or equivalent flexible hose.
(Reference - S.A.E.- 2)

Add suffix - 37.

BASIC

PART

NO.

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C
DEG

D
THD.

E
THD.

F
NO.

G

WR.

FLATS

H

PISTON

DIA.

(IN)

NET

PISTON

AREA

(SQ. IN)

S3535-(-) -LS

S3536-(-) -LS

S3537-(-) -LS

S3538-(-) -LS

S3539-(-) -LS

S3540-(-) -LS

S3541-(-) -LS

S3542-(-) -LS

S3543-(-) -LS

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

0.438

0.500

0.563

0.625

0.688

0.750

0.813

0.875

1.000

90

90

90

90

90

90

60

60

60

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

1/2-20

1/2-20

1/2-20

5/8-18

#8-32

#8-32

#10-32

#10-32

#10-32

#10-32

#10-32

#10-32

#10-32

2

2

2

2

2

2

3

3

3

0.375

0.375

0.438

0.500

0.500

0.625

0.625

0.688

0.750

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.277

0.389

0.423

0.467

0.610

0.772

0.951

1.150

1.226

Nom. Force (lbs) = Pressure (psi) times Area (sq. in)

OPTIONAL FITTING: OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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Data sheet 9105-LS

Page:  H5

SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 125-LS-SP-FM
Double Acting-Double Ended Pistons With Thru Hole-Side Ported-Either Face Mounted

1.400 +Travel

.290 .290

.030.030

C

A

B

D+Travel
Travel

Cover #2

COVER #2

COVER #1

Cover #1

See Rod Options

“E” Dia.
Thru Hole

Mounting Holes
“F” Internal Threads
“G” Locations On Front
and Rear Faces.
See Mounting Options.

1/8 NPTF PORTS

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI.
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & COVERS: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS: ALLOY STEEL
PISTON SEAL: VITON O RING
ROD SEALS: LIP STYLE

SPECIFICATIONS:
Dimensions are nominal in U.S. Customary specifications.
Covers may be oriented relative to each other to offset port locations
in increments of 180 deg. on 1.500” thru 2.125” O.D. cylinders and
in increments of 120 deg. on 2.250” thru 2.500” O.D. cylinders.
Metric cylinders are dimensionally equivalent except for conversion
in mounting details where threads, fasteners, clearance holes &
counter-bores are to metric standards.  See inside rear cover for a table
of metric fastener conversion.  There is no added cost for the metric
modification.

NOTES:

B

B

B

Fittings are supplied for 37 degree flared 1/8
O.D. metal tube or equivalent flexible hose.
(Reference - S.A.E.- 2)

Add suffix - 37.

THRU HOLE PISTONS ARE NORMALLY SUPPLIED
WITHOUT WRENCH FLATS.  PLEASE CONSULT 
THE FACTORY IF THIS OR OTHER MODIFICATION
IS REQUIRED.

Clearance holes for thru bolts of the size
identified as “F” in the tabulated data.

Add suffix - CL.

Clearance holes with counter-bores on
cover side # 1 for internal socket head
cap screws of the size shown as “F” in 
the tabulated data.

Add suffix -CB1.

Clearance holes with counter-bores on 
cover side # 2 for internal socket head
cap screws of the size shown as “F”
in the tabulated data.

Add suffix - CB2.

BASIC

PART

NO.

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C
DEG

D
HOLE

E
THD.

F
NO.

G

PISTON

DIA.

(IN)

NET

PISTON

AREA

(SQ. IN)

S3546-(-) -LS

S3547-(-) -LS

S3548-(-) -LS

S3549-(-) -LS

S3550-(-) -LS

S3551-(-) -LS

S3552-(-) -LS

S3553-(-) -LS

S3554-(-) -LS

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

0.438

0.500

0.563

0.625

0.688

0.750

0.813

0.875

1.000

90

90

90

90

90

90

60

60

60

0.328

0.328

0.328

0.391

0.391

0.516

0.516

0.516

0.641

#8-32

#8-32

#10-32

#10-32

#10-32

#10-32

#10-32

#10-32

#10-32

2

2

2

2

2

2

3

3

3

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.277

0.389

0.423

0.467

0.610

0.772

0.951

1.150

1.226

Nom. Force (lbs) = Pressure (psi) times Area (sq. in)

OPTIONAL FITTING: OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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Page:  H6

SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 1500-LS-SP-FM
Single Acting-Spring Retracted-Single Ended Pistons-Side Ported-Either Face Mounted

.700 .200

“ J ” (-1 thru -10)

1/8 NPTF PORT
See Port Options

Spherical
Radius
See Rod Options

Mounting Holes
“E”  Internal Threads
“F” Locations, Equally Spaced On
Front & Rear Faces.
See Mounting Options.

Travel

3.400
+Travel

B

A

C

B

B

B

D

X

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:
COVER,BODY & PISTON: STAINLESS STEEL
BUSHINGS: SINTERED BRONZE  
SPRING: OIL TEMPERED STEEL WIRE
SEALS: VITON O RINGS
FASTENERS: ALLOY STEEL I.S.H.C.S

SPECIFICATIONS:

U.S.A -  S.A.E.  - 4  (7/16-20  Thd.)
Straight thread with “O’ ring sealing.

Add suffix - SAE.

Clearance holes for thru bolts
of the size shown as “E” in
the table.

Add suffix -CL.

Clearance holes with counter-
bores in the cover on the side
with the spring chamber for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CBS.

Clearance holes with counter-
bores in the cover on the side
opposite the spring chamber
for internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CBO.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Straight thread with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per ISO6149
Straight thread with captive “O” ring
sealing.

Add suffix -M10.

NOTES:
Dimensions are nominal in U.S. Customary units.
Metric cylinders are dimensionally equivalent except for
conversion in mounting details where threads, fasteners,
clearance holes & counter-bores are to metric standards.
See inside rear cover for a table of metric fastener and
travel conversion.
There is no added cost for this metric modification.

BASIC

PART

NUMBER

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

BOSS

DIA.

D
THD.

E
NO.

F
THD.

G

WRENCH

FLATS

H

BOSS

LENGTH

J
DEG.

X

PISTON

DIA.

(IN.)

PISTON

AREA

( SQ. IN. )

S-2361  - (  )

S-2362  - (  )

S-2363  - (  )

S-2364  - (  )

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.750

0.875

1.125

1.125

1.750

2.500

3.250

4.000

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

1/2-20

5/8-18

3/4-16

3/4-16

0.625

0.750

0.875

0.875

0.725

0.725

0.875

0.875

22-1/2

18

15

11-1/4

1.750

2.500

3.500

4.500

2.405

4.908

9.621

15.904

Cover with spring chamber

Cover Opposite Spring
Chamber.

Nom. Force (lbs) = Pressure (psi) times Area (sq. in)

.400

C

C

H

H
G

G

.400

Depth, 1-1/2 Thd. Dia.

1-1/2 Thd. Dia.

Rod end with internal thread and
wrench flats.

Add suffix -ITW.

Rod end with external thread and
wrench flats.

Add suffix -ETW.

SPRING FORCE  FOR BASIC CYLINDERS IS SUFFICIENT TO
FULLY RETRACT PISTONS.  HIGHER SPRING FORCE MAY
BE REQUIRED FOR RETRACTION WHERE ADDITIONAL
LOAD IS ATTACHED TO THREADED ROD ENDS.

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

Upgrading springs to stainless steel and converting seals
to a fluorocarbon compound will permit operating at higher

temperatures.  Contact factory.
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Page:  H7

SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 1500-LS-SP-FM
Double Acting-Single Ended Pistons-Side Ported-Either Face Mounted

1/8 NPTF PORTS are standard.  See Port Options

Port 2 Port 1

.700 .700

.350

C

A

B

X
XPort 1

“J”
Wrench Flats

“D” Thread
Depth, 1-1/2 Dia.
See Rod Options.

Mounting Holes.
“E” Internal Threads.
“F” Locations, Equally
Spaced On Front & Rear
Faces.
See Mounting Options.

Dimensions are nominal in U.S. Customary units.
Metric cylinders are dimensionally equivalent except for
conversion in mounting details where threads, fasteners,
clearance holes & counter-bores are to metric standards.
See inside rear cover for a table of metric fastener conversion.
There is  no added cost for this metric modification.
Angular relationship  between PORTS 1 & 2 may be adjusted
in increments of “G” degrees by removing cover bolts from
one side, indexing the cover to a new location and re-torque
to values shown in column “H”.

Port 2

3.400
+ Travel

Travel
See Note.

SERVICE: HYDRAULIC OIL
M.O.P.:  1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
PLAIN COVERS & BODIES: STAINLESS STL. 
GUIDE COVERS: BEARING BRONZE
PISTONS: STAINLESS STEEL
FASTENERS: ALLOY STEEL, I.S.H.C.S.
ROD SEALS: LIP STYLE
PISTON HEAD SEAL: VITON O RING

SPECIFICATIONS:

NOTES:

BASIC

PART

NUMBER

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

ROD

THD.

D
THD.

E
NO.

F
DEG.

G

TORQUE

(IN. LB.)

H
W.F.

J
DEG.

X

PISTON

DIA.

(IN.)

EXT.

PISTON

AREA

( SQ. IN. )

RET.

PISTON

AREA

( SQ. IN. )

S-2365  - (  ) - LS

S-2366  - (  ) - LS

S-2367  - (  ) - LS

S-2368  - (  ) - LS

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.875

1.250

1.500

2.000

1/2-20

5/8-18

3/4-16

1-14

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

90

72

60

45

75

145

265

265

0.688

1.000

1.250

1.625

22-1/2

18

15

11-1/4

1.750

2.500

3.500

4.500

2.405

4.908

9.621

15.904

1.804

3.681

7.854

12.762

Nom. Force (lbs) = Pressure (psi) times Area (sq. in)

U.S.A -  S.A.E.  - 4  (7/16-20  Thd.)
Straight thread with “O’ ring sealing.

Add suffix - SAE.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Straight thread with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per ISO6149
Straight thread with captive “O” ring
sealing.

Add suffix -M10.

B

B

B

Clearance holes for thru bolts
of the size shown as “E” in
the table.

Add suffix -CL. Rod end with external thread
and wrench flats.

Add suffix -ETW.

Rod wiper is optional.

Add suffix -W.

Clearance holes with counter-
bores in the cover which in
corporates “PORT # 1”  for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CB1.

Clearance holes with counter-
bores in the cover which in
corporates “PORT # 2”  for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CB2.

Cover with Port 1

.350

1-1/2 Thd. Dia.

“J”
Wrench Flats

“D”
Thread

Cover with Port 2

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

WIPER OPTION:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 1500-LS-SP-FM
Double Acting-Double Ended Pistons With Thru Thd.-Side Ported-Either Face Mounted

SPECIFICATIONS:

NOTES:

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY: STAINLESS STEEL
GUIDE COVERS:  BEARING BRONZE
PISTONS: STAINLESS STEEL
FASTENERS: ALLOY STEEL, I.S.H.C.S.
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING

1/8 NPTF PORTS are standard.  See Port Options

Port 2 Port 1

.700

Clearance Over
“D” Thread

“D” Thread
Depth,  1-1/2 Thd.  Dia.
See Rod Option

“J”
Wrench Flats
Both Ends

Mounting Holes.
“E” Internal Threads.
“F” Locations, Equally Spaced
On Front & Rear Faces.
See mounting options.

A

B

C

X
Port 1

Port 2

X

.700

.350

3.400

.350
+Travel

Travel
See Note.+Travel

Dimensions are nominal in U.S. Customary units.
Metric cylinders are dimensionally equivalent except for
conversion in mounting details where threads, fasteners,
clearance holes & counter-bores are to metric standards.
See inside rear cover for a table of metric fastener conversion.
There is  no added cost for this metric modification.
Angular relationship  between PORTS 1 & 2 may be adjusted
in increments of “G” degrees by removing cover bolts from
one side, indexing the cover to a new location and re-torque
to values shown in column “H”.

BASIC

PART

NUMBER

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

ROD

THD.

D
THD.

E
NO.

F
DEG.

G

TORQUE

(IN. LB.)

H
W.F.

J
DEG.

X

PISTON

DIA.

(IN.)

NET.

PISTON

AREA

( SQ. IN. )

S-2377  - (  ) - LS

S-2378  - (  ) - LS

S-2379  - (  ) - LS

S-2380  - (  ) - LS

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.875

1.250

1.500

2.000

1/2-20

5/8-18

3/4-16

1-14

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

90

72

60

45

75

145

265

265

0.688

1.000

1.250

1.625

22-1/2

18

15

11-1/4

1.750

2.500

3.500

4.500

1.804

3.681

7.854

12.762

Nom. Force (lbs) = Pressure (psi) times Area (sq. in)

U.S.A -  S.A.E.  - 4  (7/16-20  Thd.)
Straight thread with “O’ ring sealing.

Add suffix - SAE.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Straight thread with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per ISO 6149
Straight thread with captive “O” ring
sealing.

Add suffix -M10.

B

B

B

Clearance holes for thru bolts
of the size shown as “E” in
the table.

Add suffix -CL.

Clearance holes with counter-
bores in the cover which in
corporates “PORT # 1”  for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CB1.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 2”  for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CB2.

Cover with Port 1

Cover with Port 2

Rod end with external thread
extending from cover with
port #1.  Piston is solid.

Add suffix -ETW.
Please consult the Factory for
other piston configurations.

Rod wipers are optional and are incorporated
on both ends of a double ended cylinder.

Add suffix -W.

.350

1-1/2 Thd. Dia.

“J”
Wrench Flats

“D”
Thread

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

WIPER OPTION:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 1500-LS-SP-FM
Double Acting-Double Ended Pistons With Threaded Ends-Side Ported-Either Face Mounted

SPECIFICATIONS:

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY: STAINLESS STEEL.
GUIDE COVERS: BEARING BRONZE
PISTONS: STAINLESS STEEL
FASTENERS: ALLOY STEEL,  I.S.H.C.S.
ROD SEALS: LIP STYLE
PISTON HEAD SEAL: VITON O RING

NOTES:

Dimensions are nominal in U.S. Customary units.
Metric cylinders are dimensionally equivalent except for
conversion in mounting details where threads, fasteners,
clearance holes & counter-bores are to metric standards.
See inside rear cover for a table of metric fastener conversion.
There is  no added cost for this metric modification.
Angular relationship  between PORTS 1 & 2 may be adjusted
in increments of “G” degrees by removing cover bolts from
one side, indexing the cover to a new location and re-torque
to values shown in column “H”.

1/8 NPTF PORTS are standard.  See Port Options

Port 2

Port 2

Port 1

Port 1

A

B

X

X

C

.350

Nom. Force (lbs)  =  Pressure (psi)   times Area (sq. in.)

Travel
See Note.

.700 .700

3.400

.350
+Travel

+Travel

“D” Thread
Depth,  1-1/2 Thd.  Dia.

Both Ends
See Rod Option

“J”
Wrench Flats
Both Ends

Mounting Holes.
“E” Internal Threads.
“F” Locations, Equally Spaced
On Front & Rear Faces.
See mounting notes.

BASIC

PART

NUMBER

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

ROD

THD.

D
THD.

E
NO.

F
DEG.

G

TORQUE

(IN. LB.)

H
W.F.

J
DEG.

X

PISTON

DIA.

(IN.)

NET.

PISTON

AREA

( SQ. IN. )

S-2369  - (  ) - LS

S-2370  - (  ) - LS

S-2371  - (  ) - LS

S-2372  - (  ) - LS

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.875

1.250

1.500

2.000

1/2-20

5/8-18

3/4-16

1-14

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

90

72

60

45

75

145

265

265

0.688

1.000

1.250

1.625

22-1/2

18

15

11-1/4

1.750

2.500

3.500

4.500

1.804

3.681

7.854

12.762

U.S.A -  S.A.E.  - 4  (7/16-20  Thd.)
Straight thread with “O’ ring sealing.

Add suffix - SAE.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Straight thread with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per ISO 6149
Straight thread with captive “O” ring
sealing.

Add suffix -M10.

B

B

B

Clearance holes for thru bolts
of the size shown as “E” in
the table.

Add suffix -CL.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 1”  for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CB1.

Clearance holes with counter-
bores in the cover which in
corporates “PORT # 2”  for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CB2.

Cover with Port 1

Cover with Port 2

Rod end with external thread
extending from the cover with
port #1.  Opposite end has an
internal thread “D”.

Add suffix -ETW.
Please consult the Factory for
other piston configurations.

Rod wipers are optional and are
incorporated on both ends of a 
double ended cylinder.

Add suffix -W.

.350

1-1/2 Thd. Dia.

“J”
Wrench Flats

“D”
Thread

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

WIPER OPTION:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 1500-LS-SP-FM
Double Acting-Double Ended Pistons With Thru Hole-Side Ported-Either Face Mounted

SPECIFICATIONS:

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY: STAINLESS STEEL.
GUIDE COVERS: BEARING BRONZE
PISTONS: STAINLESS STEEL
FASTENERS: ALLOY STEEL,  I.S.H.C.S.
ROD SEALS: LIP STYLE
PISTON HEAD SEAL: VITON O RING

NOTES:

Dimensions are nominal in U.S. Customary units.
Metric cylinders are dimensionally equivalent except for
conversion in mounting details where threads, fasteners,
clearance holes & counter-bores are to metric standards.
See inside rear cover for a table of metric fastener conversion.
There is  no added cost for this metric modification.
Angular relationship  between PORTS 1 & 2 may be adjusted
in increments of “G” degrees by removing cover bolts from
one side, indexing the cover to a new location and re-torque
to values shown in column “H”.

1/8 NPTF PORTS are standard.  See Port Options

Port 2

Port 2

Port 1

Port 1

A

B

X

X

C

.350

Travel
See Note.

“D” Dia.
Thru Hole

.700 .700

3.400

.350
+Travel

+Travel

Mounting Holes.
“E” Internal Threads.
“F” Locations, Equally Spaced
On Front & Rear Faces.
See mounting notes.

BASIC

PART

NUMBER

O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

HOLE

DIA.

D
THD.

E
NO.

F
DEG.

G

TORQUE

(IN. LB.)

H
DEG.

X

PISTON

DIA.

(IN.)

NET.

PISTON

AREA

( SQ. IN. )

S-2373  - (  ) - LS

S-2374  - (  ) - LS

S-2375  - (  ) - LS

S-2376  - (  ) - LS

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.875

1.250

1.500

2.000

0.513

0.656

0.813

1.063

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

90

72

60

45

75

145

265

265

22-1/2

18

15

11-1/4

1.750

2.500

3.500

4.500

1.804

3.681

7.854

12.762

Nom. Force (lbs)  =  Pressure (psi)   times Area (sq. in.)

U.S.A -  S.A.E.  - 4  (7/16-20  Thd.)
Straight thread with “O’ ring sealing.

Add suffix - SAE.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Straight thread with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per ISO 6149
Straight thread with captive “O” ring
sealing.

Add suffix -M10.

B

B

B

Clearance holes for thru bolts
of the size shown as “E” in
the table.

Add suffix -CL.

Thru hole pistons are normally supplied without wrench flats.
Please consult the Factory for any special piston design.

Rod wipers are optional and are incorporated
on both ends of a double ended cylinder.

Add suffix -W.

Clearance holes with counter-
bores in the cover which in
corporates “PORT # 1”  for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CB1.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 2”  for
internal socket head cap
screws of size shown as “E”
in the table.

Add suffix -CB2.

Cover with Port 1

Cover with Port 2

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:

WIPER OPTION:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 3000-LS-SP-FM
Single Acting-Spring Retracted-Single Ended Pistons-Side Ported-Either Face Mounted

A D

C

F

E

X

B

Y

+ Travel

Spherical
Radius
See Rod Options.

Port is S.A.E.  -4 (7/16-20)
See Port Options.

Mounting Holes.
“G” Internal Threads.
“H” Locations, Equally Spaced On Front
And Rear Faces.  See Mounting Options.

Travel
See Note

.200

Port
SPECIFICATIONS:

NOTES:

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:
COVERS & BODY:  STAINLESS STEEL.
BUSHING: SINTERED BRONZE.
PISTONS: STAINLESS STEEL.
SPRING: OIL TEMPERED STEEL.
FASTENERS: ALLOY STEEL, I.S.H.C.S.
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS: TEFLON 

Dimensions are nominal in U.S. Customary units.

Metric versions are dimensionally equivalent except
for conversion in mounting details where fasteners,
threads, clearance holes & counter-bores are to
metric standards. Please see inside rear cover for a 
table of U.S. Customary to Metric fastener conversion.
There is no added cost for this metric modification.

All inquiries regarding modification to standard
cylinders are welcome.

BASIC

PART

NUMBER A B
O.D.

C
B.C.

D
DIA.

E

DIA.

F
THD.

G
NO.

H
THD.

J
W.F.

K

DEG.

X Y

BORE

DIA.

(IN.)

BORE

AREA

( SQ. IN. )

HS3658 -( )

HS3659 -( )

HS3660 -( )

HS3661 -( )

HS3662 -( )

HS3663 -( )

HS3664 -( )

HS3665 -( )

HS3666 -( )

3.125

3.125

3.250

3.375

3.375

3.625

3.625

3.625

3.625

1.075

1.075

1.013

1.200

1.200

1.325

2.075

2.075

2.075

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.625

4.000

0.500

0.688

0.750

1.000

1.000

1.188

1.875

1.875

1.875

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

5/16-24

3/8-24

1/2-20

3/4-16

3/4-16

7/8-14

1-1/4-12

1-1/4-12

1-1/4-12

2

2

4

4

5

5

6

6

7

90

90

22-1/2

22-1/2

18

18

15

15

13

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.575

0.575

0.638

0.700

0.700

0.825

0.825

0.825

0.825

0.375

0.500

0.625

0.875

0.875

1.000

1.500

1.500

1.500

0.99

1.48

2.40

3.54

4.90

6.49

8.94

11.04

14.18 Nom. Force (lbs)  =  Pressure (psi)   times Area (sq. in.)

U.S.A -  1/8 NPTF port.
Tapered thread sealing.

Add suffix  -1/8  NPTF.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Str. thd. with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per 
Spec. ISO-6149
Str. thd. with captive “O” 
ring sealing.

Add suffix -M10.

D

D

D

Clearance holes for thru bolts
of the size shown as “G” in
the table.

Add suffix -CL. Rod end  with internal thread
and wrench flats.

Add suffix -ITW.

Rod end with external thread
and wrench flats.

Add suffix -ETW.

Spring force for BASIC CYLINDERS is sufficient to 
fully retract pistons.  Higher spring force may be 
required where additional load is attached to 
threaded rod ends.  Please consult the Factory.

Clearance holes and counter-
bores in the cover on the side
with the spring chamber for int.
Sock Hd. Cap Screws of the
size shown as “G” in the table.

Add suffix -CBS.

Clearance holes with counter-
bores in the cover  on the side
opposite to the spring cham-
ber for Int. Sock. Hd. Cap
Screws of the size shown as
“G” in the table.

Add suffix  -CBO.

Cover with the Spring Chamber

Cover opposite the Spring Chamber

.400

K

K

F

F

.400

“J” Thread

“J” Thread

1 1/2 Thd. Dia.

Depth 1-1/2 Thd. Dia.

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLES: OPTIONAL ROD ENDS:
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 3000-LS-SP-FM
Double Acting-Single Ended Pistons-Side Ported-Either Face Mounted

A

D

E Thread

Depth,  1-1/2 Thd. Dia.

See Rod Option.

Ports are S.A.E. -4 (7/16-20)

See Port Options.
Mounting Holes.

“F” Internal Threads

“G” Locations,  Equally

Spaced on Front & Rear Faces.

See Mounting Options.

H

C

B

X
X

Y Y

+ Travel

Port 2
Port 2

“J” Wrench Flats

Port 1

Port 1

Travel See Note

SPECIFICATIONS:

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & PLAIN COVER: STAINLESS STEEL
GUIDE COVER: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS:  ALLOY STEEL,  I.S.H.C.S.
ROD SEALS: LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS: TEFLON

NOTES:

Dimensions are nominal in U.S. Customary units.

Metric versions are dimensionally equivalent except
for conversion in mounting details where fasteners,
threads, clearance holes & counter-bores are to
metric standards. Please see inside rear cover for a 
table of U.S. Customary to Metric fastener and trave
lconversion.
There is no added cost for this metric modification.

Angular relationship between Ports 1 & 2 may be
adjusted in increments of “K” degrees by removing
cover bolts from one side indexing the cover to a 
new location & re-torqeing to values shown in 
column “L”.

All inquiries regarding modification to standard
cylinders are welcome.

BASIC

PART

NUMBER A
O.D.

B
B.C.

C

ROD

DIA.

D

ROD

THD.

E

THD.

F
NO.

G H
W.F.

J
DEG.

X
DEG.

K

TORQ.

(in.lbs)

L Y

BORE

DIA.

(IN.)

EXT.

PISTON

AREA

( SQ. IN. )

RETR.

PISTON

AREA

( SQ. IN. )

HS3668 -( )-LS

HS3669 -( )-LS

HS3670 -( )-LS

HS3671 -( )-LS

HS3672 -( )-LS

HS3673 -( )-LS

HS3674 -( )-LS

HS3675 -( )-LS

HS3676 -( )-LS

3.125

3.125

3.250

3.375

3.375

3.625

3.625

3.625

3.625

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

3/8-24

3/8-24

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14
1-1/4-12

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

2

2

4

4

5

5

6

6

7

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.438

90

90

22-1/2

22-1/2

18

18

15

15

13

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.575

0.575

0.638

0.700

0.700

0.825

0.825

0.825

0.825

180

180

90

90

72

72

60

60

51.5

145

145

145

265

265

412

412

650

650

0.99

1.48

2.40

3.54

4.90

6.49

8.94

11.04

14.18

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

Nom. Force (lbs)  =  Pressure (psi)   times Area (sq. in.)

U.S.A -  1/8 NPTF port.
Tapered thread sealing.

Add suffix  -1/8  NPTF.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Str. thd. with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per 
Spec. ISO-6149
Str. thd. with captive “O” 
ring sealing.

Add suffix -M10.

C

C

C

Clearance holes for thru bolts
of the size shown as “F” in
the table.

Add suffix -CL.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 2”  for
internal socket head cap
screws of size shown as “F”
in the table.

Add suffix -CB2.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 1”  for
internal socket head cap
screws of size shown as “F”
in the table.

Add suffix -CB1.
Rod end with external thread
and wrench flats.

Add suffix  -ETW.

1-1/2 Thd. Dia.

“E” Thread “J”
Wrench Flats

H

D

Cover with Port 1

Cover with Port 2

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLE: OPTIONAL ROD ENDS:
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 3000-LS-SP-FM
Double Acting-Double Ended Pistons With Thru Thd.-Side Ported Either Face Mounted

A

H

D

E Thread

Depth, 1-1/2 Thd. Dia.
See Rod Option

“J”  Wrench
Flats

Clearance over
“E” Thread.

Ports are S.A.E. -4 (7/16-20)
See Port Options

Mounting Holes
“F” Internal Threads.
“G” Locations, Equally 
Spaced on Front & Back Faces.
See Mounting Options.

H

C

B

X
X

Y Y

+ Travel

+ Travel

Port 1

Port 2
Port 2

Port 1

Travel 
See Note

SPECIFICATIONS:

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:

BODY & PLAIN COVER:  STAINLESS STEEL
GUIDE COVER:  BEARING BRONZE
PISTON:  STAINLESS STEEL
FASTENERS:  ALLOY STEEL,  I.S.H.C.S.
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS:  TEFLON

NOTES:

Dimensions are nominal in U.S. Customary units.

Metric versions are dimensionally equivalent except
for conversion in mounting details where fasteners,
threads, clearance holes & counter-bores are to
metric standards. Please see inside rear cover for a 
table of U.S. Customary to Metric fastener conversion.
There is no added cost for this metric modification.

Angular relationship between Ports 1 & 2 may be
adjusted in increments of “K” degrees by removing
cover bolts from one side indexing the cover to a 
new location & re-torqeing to values shown in 
column “L”.

All inquiries regarding modification to standard
cylinders are welcome.

BASIC

PART

NUMBER A
O.D.

B
B.C.

C

ROD

DIA.

D

ROD

THD.

E

THD.

F
NO.

G H
W.F.

J
DEG.

X
DEG.

K

TORQ.

(in.lbs)

L Y

BORE

DIA.

(IN.)

NET

PISTON

AREA

( SQ. IN. )

HS3688 -( )-LS

HS3689 -( )-LS

HS3690 -( )-LS

HS3691 -( )-LS

HS3692 -( )-LS

HS3693 -( )-LS

HS3694 -( )-LS

HS3695 -( )-LS

HS3696 -( )-LS

3.125

3.125

3.250

3.375

3.375

3.625

3.625

3.625

3.625

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

3/8-24

3/8-24

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14
1-1/4-12

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

2

2

4

4

5

5

6

6

7

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.438

90

90

22-1/2

22-1/2

18

18

15

15

13

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.575

0.575

0.638

0.700

0.700

0.825

0.825

0.825

0.825

180

180

90

90

72

72

60

60

51.5

145

145

145

265

265

412

412

650

650

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

Nom. Force (lbs)  =  Pressure (psi)   times Area (sq. in.)

U.S.A -  1/8 NPTF port.
Tapered thread sealing.

Add suffix  -1/8  NPTF.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Str. thd. with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per 
Spec. ISO-6149
Str. thd. with captive “O” 
ring sealing.

Add suffix -M10.

C

C

C

Clearance holes for thru bolts
of the size shown as “F” in
the table.

Add suffix -CL.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 2”  for
internal socket head cap
screws of size shown as “F”
in the table.

Add suffix -CB2.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 1”  for
internal socket head cap
screws of size shown as “F”
in the table.

Add suffix -CB1.Cover with Port 1

Cover with Port 2

Rod end with an external thread
and wrench flats extending from 
the cover with port #1.
Piston is solid.

Add suffix  -ETW.

1-1/2 Thd. Dia.

“E” Thread “J”
Wrench Flats

H

D

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLE: OPTIONAL ROD ENDS:
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 3000-LS-SP-FM
Double Acting-Double Ended Pistons With Threaded Ends-Side Ported-Either Face Mounted

SPECIFICATIONS:

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:
BODY & PLAIN COVER: STAINLESS STEEL
GUIDE COVER: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS:  ALLOY STEEL,  I.S.H.C.S.
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS:  TEFLON

A

H

D

E Thread

Depth, 1-1/2 Thd. Dia.
Both Ends
See Rod Options

“J”  
Wrench
Flats

Ports are S.A.E. -4 (7/16-20)
See Port Options Mounting Holes

“F” Internal Threads.
“G” Locations, Equally 
Spaced on Front & Back Faces.
See Mounting Options.

H

C

B

X

X

Y Y

+ Travel

+ Travel

Port 1
Port 2

Port 2
Port 1

Travel 
See Note

NOTES:

Dimensions are nominal in U.S. Customary units.

Metric versions are dimensionally equivalent except
for conversion in mounting details where fasteners,
threads, clearance holes & counter-bores are to
metric standards. Please see inside rear cover for a 
table of U.S. Customary to Metric fastener conversion.
There is no added cost for this metric modification.

Angular relationship between Ports 1 & 2 may be
adjusted in increments of “K” degrees by removing
cover bolts from one side indexing the cover to a 
new location & re-torqeing to values shown in 
column “L”.

All inquiries regarding modification to standard
cylinders are welcome.

BASIC

PART

NUMBER A
O.D.

B
B.C.C

ROD

DIA.

D

ROD

THD.

E

THD.

F
NO.

G H
W.F.

J
DEG.

X
DEG.

K

TORQ.

(in.lbs)

L Y

BORE

DIA.

(IN.)

NET

PISTON

AREA

( SQ. IN. )

HS3678 -( )-LS

HS3679 -( )-LS

HS3680 -( )-LS

HS3681 -( )-LS

HS3682 -( )-LS

HS3683 -( )-LS

HS3684 -( )-LS

HS3685 -( )-LS

HS3686 -( )-LS

3.125

3.125

3.250

3.375

3.375

3.625

3.625

3.625

3.625

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

3/8-24

3/8-24

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14
1-1/4-12

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

2

2

4

4

5

5

6

6

7

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.438

90

90

22-1/2

22-1/2

18

18

15

15

13

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.575

0.575

0.638

0.700

0.700

0.825

0.825

0.825

0.825

180

180

90

90

72

72

60

60

51.5

145

145

145

265

265

412

412

650

650

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

Nom. Force (lbs)  =  Pressure (psi)   times Area (sq. in.)

U.S.A -  1/8 NPTF port.
Tapered thread sealing.

Add suffix  -1/8  NPTF.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Str. thd. with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per 
Spec. ISO-6149
Str. thd. with captive “O” 
ring sealing.

Add suffix -M10.

C

C

C

Clearance holes for thru bolts
of the size shown as “F” in
the table.

Add suffix -CL.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 2”  for
internal socket head cap
screws of size shown as “F”
in the table.

Add suffix -CB2.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 1”  for
internal socket head cap
screws of size shown as “F”
in the table.

Add suffix -CB1.Cover with Port 1

Cover with Port 2

Rod end with an external thread
extending from the cover with
port #1.  Opposite end has an
internal thread “E”.

Add suffix  -ETW.
Please consult the Factory for
other piston configurations. 

1-1/2 Thd. Dia.

“E” Thread “J”
Wrench Flats

H

D

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLE: OPTIONAL ROD ENDS:



© 2008 MACK CORPORATION Ph: (928)-526-1120    Fax: (928)-526-0473    Web: www.mackcorp.com    Email: info@mackcorp.com

For easy ordering, see ORDERING
INSTRUCTIONS on page iii.

Data sheet 9115-LS

Page:  H15

SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 3000-LS-SP-FM
Double Acting-Double Ended Pistons With Thru Hole-Side Ported-Either Face Mounted

SPECIFICATIONS:

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:

BODY: STAINLESS STEEL.
GUIDECOVERS: BEARING BRONZE
PISTONS: STAINLESS STEEL
FASTENERS: ALLOY STEEL, I.S.H.C.S.
ROD SEALS: LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS: TEFLON

A

H

D

E Diameter 
Thru Hole.

Ports are S.A.E. -4 (7/16-20)
See Port Options Mounting Holes

“F” Internal Threads.
“G” Locations, Equally 
Spaced on Front & Rear Faces.
See Mounting Options.

THRU HOLE PISTONS ARE NORMALLY
SUPPLIED WITHOUT WRENCH FLATS
PLEASE CONSULT THE FACTORY IF
WRENCH FLATS ARE REQUIREDD

H

C
B

X
X

Y Y

+ Travel

+ Travel

Port 1
Port 2

Port 2
Port 1

Travel 
See Note

NOTES:

Dimensions are nominal in U.S. Customary units.

Metric versions are dimensionally equivalent except
for conversion in mounting details where fasteners,
threads, clearance holes & counter-bores are to
metric standards. Please see inside rear cover for a 
table of U.S. Customary to Metric fastener conversion.
There is no added cost for this metric modification.

Angular relationship between Ports 1 & 2 may be
adjusted in increments of “K” degrees by removing
cover bolts from one side indexing the cover to a 
new location & re-torqeing to values shown in 
column “L”.

All inquiries regarding modification to standard
cylinders are welcome.

BASIC

PART

NUMBER A
O.D.

B
B.C.C

ROD

DIA.

D
DIA.

E

THD.

F
NO.

G H
W.F.

J
DEG.

X
DEG.

K

TORQ.

(in.lbs)

L Y

BORE

DIA.

(IN.)

NET

PISTON

AREA

( SQ. IN. )

HS3698 -( )-LS

HS3699 -( )-LS

HS3700 -( )-LS

HS3701 -( )-LS

HS3702 -( )-LS

HS3703 -( )-LS

HS3704 -( )-LS

HS3705 -( )-LS

HS3706 -( )-LS

3.125

3.125

3.250

3.375

3.375

3.625

3.625

3.625

3.625

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

0.391

0.391

0.531

0.656

0.781

0.781

1.063

1.063

1.313

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

2

2

4

4

5

5

6

6

7

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.438

90

90

22-1/2

22-1/2

18

18

15

15

13

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.575

0.575

0.638

0.700

0.700

0.825

0.825

0.825

0.825

180

180

90

90

72

72

60

60

51.5

145

145

145

265

265

412

412

650

650

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

Nom. Force (lbs)  =  Pressure (psi)   times Area (sq. in.)

U.S.A -  1/8 NPTF port.
Tapered thread sealing.

Add suffix  -1/8  NPTF.

BRITISH 1/8 - 28  BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Str. thd. with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per 
Spec. ISO-6149
Str. thd. with captive “O” 
ring sealing.

Add suffix -M10.

C

C

C

Clearance holes for thru bolts
of the size shown as “F” in
the table.

Add suffix -CL.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 2”  for
internal socket head cap
screws of size shown as “F”
in the table.

Add suffix -CB2.

Clearance holes with counter-
bores in the cover which
incorporates “PORT # 1”  for
internal socket head cap
screws of size shown as “F”
in the table.

Add suffix -CB1.Cover with Port 1

Cover with Port 2

INTERNATIONAL PORT
OPTIONS:

OPTIONAL MOUNTING STYLE: OPTIONAL ROD ENDS:
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 125-LS-ET-PM
Single Acting-Spring Retracted-Single Ended Pistons-Trepan Ported-Pocket Mounted™

SUGGESTED MOUNTING DETAILS:PRODUCT DETAILS:

A NOM.

B+ .005

X

D

Travel

H

.030

FOR PILOT

.400 + .020

.200 + .020

+ .001

B+ .005 FOR PILOT

FLOW
PASSAGE IN
USER’S PART

SECT. Y-Y

SPECIFICATIONS: NOTES:
SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI.
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:
BODY & COVER:  BEARING BRONZE
PISTON:  STAINLESS STEEL
SPRINGS:  STAINLESS STEEL
SEALS: VITON O RINGS
FASTENERS:  ALLOY STEEL

USER’S CHOICE

SPHER. RAD.

Sect.  X-X

.250

Depth,  1-1/2  Thd.  Dia.

Internal Thd. With Wrench Flats.

Add Suffix -ITW.

External Thd. With Wrench Flats.

Add Suffix- ETW.

Dimensions are nominal in U.S. Customary units.
Metric versions are dimensionally equivalent except
for conversion in mounting details where fasteners,
threads, clearance holes & countebores are to 
metric standards.  Please see inside rear cover for a 
table of U.S. Customary to Metric fastener conversion.
There is no added cost for this metric modification.
Spring force in BASIC CYLINDERS is sufficient to 
fully retract pistons.  Please consult the Factory where
higher spring force is required.  All inquiries regarding
modifications to standard cylinders are welcome.

“E” internally threaded holes at “F”
locations in the rear mounting face.

Add suffix -R.
Intended as an option where attachment
from the rear is preferred.

Length,  1-1/2  Thd.  Dia.

.250

K

K

C

C

B

J

J

Cl.  hole for “E” screws
“F” locations, Depth thru
for mounting.

Trepanned Inlet
“O” ring is furnished

DRILL 7/64  (.109)
DEPTH TO FLOW PASSAGE

TAP DRILL & TAP
FOR “E” THD. AT “F” LOCATIONS

A

Y Y

.040
OVER

“A”

+ .002
- .000

L

D

X

G
C

1.300
+Travel

BASIC

PART

NO.
O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C
DEG

D

MTNG.

SCREWS

E
NO.

F

BOSS-

DIA.

G H
THD.

J

WRENCH

FLATS

K L

PISTON

O.D.

(IN.)

PISTON

AREA

(SQ.IN.)

S6109-(-)

S6110-(-)

S6111-(-)

S6112-(-)

S6113-(-)

S6114-(-)

S6115-(-)

S6116-(-)

S6117-(-)

S6118-(-)

S6119-(-)

1.250

1.375

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

0.906

1.004

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

0.250

0.313

0.375

0.438

0.563

0.563

0.563

0.563

0.563

0.563

0.563

8-32

8-32

8-32

8-32

10-32

10-32

10-32

10-32

10-32

10-32

10-32

2

2

2

2

2

2

2

2

3

3

3

0.563

0.625

0.750

0.844

0.905

1.000

1.125

1.281

1.375

1.500

1.625

0.550

0.550

0.550

0.550

0.480

0.480

0.480

0.480

0.480

0.480

0.480

8-32

10-32

1/4-28

5/16-24

3/8-24

3/8-24

3/8-24

3/8-24

3/8-24

3/8-24

3/8-24

0.200

0.250

0.313

0.375

0.438

0.438

0.438

0.438

0.438

0.438

0.438

1.253

1.378

1.503

1.628

1.753

1.878

2.003

2.128

2.253

2.378

2.503

0.485

0.613

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.185

0.296

0.428

0.585

0.672

0.774

0.982

1.213

1.470

1.751

2.010

90

90

90

90

90

90

90

90

60

60

60

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 125-LS-ET-PM
Double Acting-Single Ended Pistons-End Trepan Ported-Pocket Mounted™

Travel

PILOT+ .020

FLOW
PASSAGE

.400

PRODUCT DETAILS:

A NOM.

B+ .005

X

X

G

FOR 
PILOT

.200 + .020

+ .001

+ .005

B+ .005

SECT. Y-Y

USER’S CHOICE

Cl. Drilled & C’bored
for “E” I.S.H.C.S.
“F”  Locations For Mounting

“D” Thread
Depth 1-1/2 Thd. Dia. DRILL 7/64  (.109)

DEPTH TO FLOW PASSAGES

TAP DRILL & TAP “E”
AT “F” LOCATIONS

A

H

J

H

+ .005

J

Y

Y

.040
OVER

“A”

+ .002
- .000

M

GK

TREPANNED INLETS,  TWO PLACES  -   “O”  Rings Are  Furnished

SECT. X-X

C

1.100

.030

+Travel

SUGGESTED MOUNTING DETAILS:

SPECIFICATIONS:

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI.
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:

BODY & COVER: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS:  ALLOY STEEL I.S.H.C.S.
PISTON & COVER SEALS: VITON O RINGS
ROD SEAL:  LIP STYLE

.250

“D” Thd., Depth 1-1/2 Thd. Dia.

Int. Thd. With “L” Wrench Flats.

Add Suffix - ITW.

Ext. Thd. With “L” Wrench Flats.

Add Suffix - ETW.

“E” internally threaded holes at “F”
locations in the rear mounting face.

Add suffix -R.
Intended as an option where attachment
from the rear is preferred.

“D” Thd. , Length  1-1/2 Dia.

.250

C

C

B

BASIC

PART

NO.
O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

ROD

THD.

D

MTNG.

SCREWS

E
NO.

F
DEG.

G

OFF

SET

H

OFF

SET

J
DEG.

K

WR.

FLATS

L
PILOT

M

PISTON

DIA.

(IN.)

EXTEND

PISTON

AREA

(SQ.IN.)

RETRACT

PISTON

AREA

(SQ.IN.)

S6122-(-)-LS

S6123-(-)-LS

S6124-(-)-LS

S6125-(-)-LS

S6126-(-)-LS

S6127-(-)-LS

S6128-(-)-LS

S6129-(-)-LS

S6130-(-)-LS

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

0.438

0.500

0.563

0.625

0.688

0.750

0.813

0.875

1.000

8-32

8-32

10-32

10-32

10-32

10-32

10-32

10-32

10-32

2

2

2

2

2

2

3

3

3

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

1/2-20

1/2-20

1/2-20

5/8-18

0.582

0.644

0.690

0.738

0.800

0.863

0.925

0.988

1.050

0.286

0.348

0.379

0.413

0.476

0.538

0.600

0.663

0.716

180

180

180

180

180

180

120

120

120

0.375

0.375

0.438

0.500

0.500

0.625

0.625

0.688

0.750

1.503

1.628

1.753

1.878

2.003

2.128

2.253

2.378

2.503

0.7380

.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.428

0.585

0.672

0.774

0.982

1.213

1.470

1.751

2.010

0.277

0.389

0.423

0.467

0.610

0.772

0.951

1.150

1.226

90

90

90

90

90

90

60

60

60

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

NOTES:

Dimensions are nominal in U.S. Customary specifications.
Metric cylinders are dimensionally equivalent except for conver-
sion in mounting details where threads, fasteners, clearance
holes & counter-bores are to metric standards.  See inside rear
cover for a table of metric fastener conversion.  There is no
added cost for this metric modification.
Wrench flats may not be necessary if cylinders can be pressur-
ized in the retracted or extended position when tightening the
rod connect.

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 125-LS-ET-PM
Double Acting-Double Ended Thru Threaded Pistons-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

A NOM.

B+ .005 + .020
X

X

G

FOR 
PILOT

FOR 
PILOT

FLOW
PASSAGES

.200 + .020

+ .001

+ .005

B+ .005

SECT. Y-Y

USER’S CHOICE

Cl. Drilled & C’bored
for “E” I.S.H.C.S.
“F”  Locations 
For Mounting

“D” Thread ,Depth 1-1/2 Thd. Dia.
Clearance Over “D” On The
Opposite End DRILL 7/64  (.109)

DEPTH TO FLOW PASSAGES

TAP DRILL & TAP FOR “E” THD.
AT “F” LOCATIONS.

SERVICE: HYDRAULIC  OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & COVERS: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS:  ALLOY STEEL I.S.H.C.S.
PISTON & COVER SEALS: VITON O RINGS
ROD SEALS:  LIP STYLE

SPECIFICATIONS:

A

H
H

+ .005

J
J

Y

Y

.040
OVER

“A”

M
(min)

+ .002
- .000

N

G
K

TREPANNED INLETS,  TWO PLACES  -   “O”  Rings Are  Furnished

SECT. X-X

C

Travel

1.400

.030
.400

Cover #2

.030 +Travel

+TravelCover #1

SUGGESTED MOUNTING DETAILS:

.250

“D” Thd., Depth 1-1/2 Thd. Dia.

Int. Thd. With “L” Wrench Flats
Extending From Cover #1.
Opposite End Has A Hole Dia.
For Clearance over  Thd. “D”.

Add Suffix -ITW.

Ext. Thd. With “L” Wrench Flats
Extending From Cover #1.
Piston is Solid.

Add Suffix -ETW.

“D” Thd. , Length  1-1/2 Dia.

.250

C

C

“E” internally threaded holes at “F”
locations in the rear mounting face.

Add suffix -R.
Intended as an option where attachment
from the rear is preferred.

B

BASIC

PART

NO.
O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

ROD

THD.

D

MTNG.

SCREWS

E
NO.

F
DEG.

G

OFF

SET

H

OFF

SET

J
DEG.

K

WR.

FLATS

L

CL.

HOLE

M
PILOT

N

PISTON

DIA.

(IN.)

NET

PISTON

AREA

(SQ.IN.)

S6133-(-)-LS

S6134-(-)-LS

S6135-(-)-LS

S6136-(-)-LS

S6137-(-)-LS

S6138-(-)-LS

S6139-(-)-LS

S6140-(-)-LS

S6141-(-)-LS

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

0.438

0.500

0.563

0.625

0.688

0.750

0.813

0.875

1.000

8-32

8-32

10-32

10-32

10-32

10-32

10-32

10-32

10-32

2

2

2

2

2

2

3

3

3

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

1/2-20

1/2-20

1/2-20

5/8-18

0.582

0.644

0.690

0.738

0.800

0.863

0.925

0.988

1.050

0.582

0.644

0.690

0.738

0.800

0.863

0.925

0.988

1.050

180

180

180

180

180

180

120

120

120

0.375

0.375

0.438

0.500

0.500

0.625

0.625

0.688

0.750

0.469

0.531

0.594

0.656

0.719

0.781

0.844

0.906

1.031

1.503

1.628

1.753

1.878

2.003

2.128

2.253

2.378

2.503

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.277

0.389

0.423

0.467

0.610

0.772

0.951

1.150

1.226

90

90

90

90

90

90

60

60

60

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

NOTES:
Dimensions are nominal in U.S. Customary specifications.
Metric cylinders are dimensionally equivalent except for conversion
in mounting details where threads, fasteners, clearance holes &
counter-bores are to metric standards.  See inside rear cover for a 
table of metric fastener conversion.  There is no added cost for this
metric modification.
Wrench flats may not be necessary if cylinders can be pressurized in
the retracted or extended position when tightening the rod connect.

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 125-LS-ET-PM
Double Acting-Double Ended Threaded Pistons Ends-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

A NOM.

B+ .005

+ .020X

X

G

FOR 
PILOTFOR 

PILOT

FLOW
PASSAGES

.200 + .020

+ .001

+ .005

B+ .005

SECT. Y-Y

USER’S CHOICE

Cl. Drilled & C’bored
for “E” I.S.H.C.S.
“F”  Locations 
For Mounting

“D” Thread
Depth 1-1/2 Thd. Dia.
At both ends DRILL 7/64  (.109)

DEPTH TO FLOW PASSAGES

TAP DRILL & TAP FOR “E” THD.
AT “F” LOCATIONS.

A

H

H

+ .005

J
J

Y

Y

.040
OVER

“A”

M
(min)

+ .002
- .000

N

GK

TREPANNED INLETS,  TWO PLACES  -   “O”  Rings Are  Furnished

SECT. X-X

C

Travel

1.400

.030 .400

.030
+Travel

+TravelCover #1

Cover #2

SUGGESTED MOUNTING DETAILS:

BASIC

PART

NO.
O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

ROD

THD.

D

MTNG.

SCREWS

E
NO.

F
DEG.

G

OFF

SET

H

OFF

SET

J
DEG.

K

WR.

FLATS

L

CL.

HOLE

M
PILOT

N

PISTON

DIA.

(IN.)

NET

PISTON

AREA

(SQ.IN.)

S6144-(-)-LS

S6145-(-)-LS

S6146-(-)-LS

S6147-(-)-LS

S6148-(-)-LS

S6149-(-)-LS

S6150-(-)-LS

S6151-(-)-LS

S6152-(-)-LS

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

0.438

0.500

0.563

0.625

0.688

0.750

0.813

0.875

1.000

8-32

8-32

10-32

10-32

10-32

10-32

10-32

10-32

10-32

2

2

2

2

2

2

3

3

3

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

1/2-20

1/2-20

1/2-20

5/8-18

0.582

0.644

0.690

0.738

0.800

0.863

0.925

0.988

1.050

0.582

0.644

0.690

0.738

0.800

0.863

0.925

0.988

1.050

180

180

180

180

180

180

120

120

120

0.375

0.375

0.438

0.500

0.500

0.625

0.625

0.688

0.750

0.469

0.531

0.594

0.656

0.719

0.781

0.844

0.906

1.031

1.502

1.628

1.753

1.878

2.003

2.128

2.253

2.378

2.503

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.277

0.389

0.423

0.467

0.610

0.772

0.951

1.150

1.226

90

90

90

90

90

90

60

60

60

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

SERVICE: HYDRAULIC  OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & COVERS: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS:  ALLOY STEEL I.S.H.C.S.
PISTON & COVER SEALS: VITON O RINGS
ROD SEALS:  LIP STYLE

SPECIFICATIONS:

.250

“D” Thd., Depth 1-1/2 Thd. Dia.

Int. Thd. With “L” Wrench Flats
Extending From Cover # 1.
Opposite End Has “D” internal
Thread On Cover #2  Side.

Add Suffix -ITW.

Ext. Thd. With “L” Wrench Flats
Extending From Cover #1.
Opposite End Has “D” internal
Thread On Cover #2   Side.

Add Suffix -ETW.

“D” Thd. , Length  1-1/2 Dia.

.250

C

C

“E” internally threaded holes at “F”
locations in the rear mounting face.

Add suffix -R.
Intended as an option where attachment
from the rear is preferred. B

NOTES:
Dimensions are nominal in U.S. Customary specifications.
Metric cylinders are dimensionally equivalent except for conversion
in mounting details where threads, fasteners, clearance holes &
counter-bores are to metric standards.  See inside rear cover for a 
table of metric fastener conversion.  There is no added cost for this
metric modification.
Wrench flats may not be necessary if cylinders can be pressurized in
the retracted or extended position when tightening the rod connect.

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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Page:  H20

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 125-LS-ET-PM
Double Acting-Double Ended Thru Hole Pistons-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

A NOM.

B+ .005
+ .020

X

X

G

FOR 
PILOT

FOR 
PILOT

FLOW
PASSAGES

.200 + .020

+ .001

+ .005

B+ .005

SECT. Y-Y

USER’S CHOICE

Cl. Drilled & C’bored
for “E” I.S.H.C.S.
“F”  Locations 
For Mounting

Clearance Drilled
Over  “D”  Thread
Depth Thru.

DRILL 7/64  (.109)
DEPTH TO FLOW PASSAGES

TAP DRILL & TAP FOR “E” THD.
AT “F” LOCATIONS.

A

H

H

+ .005

J
J

Y

Y

.040
OVER

“A”

M
(min)

+ .002
- .000

N

G
K

TREPANNED INLETS,  TWO PLACES  -   “O”  Rings Are  Furnished

SECT. X-X

C

Travel

1.400

.030
.400

.030
+Travel

+TravelCover #1

Cover #2

SUGGESTED MOUNTING DETAILS:

SERVICE: HYDRAULIC  OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:

BODY & COVERS: BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS:  ALLOY STEEL I.S.H.C.S.
PISTON & COVER SEALS: VITON O RINGS
ROD SEALS:  LIP STYLE

Thru hole pistons are normally  supplied without
wrench flats and with hole size for clearance over
screw size  “D”.
Other piston configurations are offered including
special bores and solid piston rods.

SPECIFICATIONS:

“E” internally threaded holes at “F”
locations in the rear mounting face.

Add suffix -R.
Intended as an option where 
attachment from the rear is preferred. B

NOTES:
Dimensions are nominal in U.S. Customary specifications.
Metric cylinders are dimensionally equivalent except for
conversion in mounting details where threads, fasteners,
clearance holes & counter-bores are to metric standards.
See inside rear cover for a table of metric fastener conver-
sion.  There is no added cost for this metric modification.
Wrench flats may not be necessary if cylinders can be
pressurized in the retracted or extended position when
tightening the rod connect.

BASIC

PART

NO.
O.D.

A

BOLT

CIRCLE

B

ROD

DIA.

C

ROD

THD.

D

MTNG.

SCREWS

E
NO.

F
DEG.

G

OFF

SET

H

OFF

SET

J
DEG.

K

CL.

HOLE

M
PILOT

N

PISTON

DIA.

(IN.)

NET

PISTON

AREA

(SQ.IN.)

S6155-(-)-LS

S6156-(-)-LS

S6157-(-)-LS

S6158-(-)-LS

S6159-(-)-LS

S6160-(-)-LS

S6161-(-)-LS

S6162-(-)-LS

S6163-(-)-LS

1.500

1.625

1.750

1.875

2.000

2.125

2.250

2.375

2.500

1.142

1.260

1.358

1.457

1.575

1.713

1.831

1.949

2.067

0.438

0.500

0.563

0.625

0.688

0.750

0.813

0.875

1.000

8-32

8-32

10-32

10-32

10-32

10-32

10-32

10-32

10-32

2

2

2

2

2

2

3

3

3

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

1/2-20

1/2-20

1/2-20

5/8-18

0.582

0.644

0.690

0.738

0.800

0.863

0.925

0.988

1.050

0.582

0.644

0.690

0.738

0.800

0.863

0.925

0.988

1.050

180

180

180

180

180

180

120

120

120

0.469

0.531

0.594

0.656

0.719

0.781

0.844

0.906

1.031

1.503

1.628

1.753

1.878

2.003

2.128

2.253

2.378

2.503

0.738

0.863

0.925

0.993

1.118

1.243

1.368

1.493

1.600

0.277

0.389

0.423

0.467

0.610

0.772

0.951

1.150

1.226

90

90

90

90

90

90

60

60

60

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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Page:  H21

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 1500-LS-ET-PM
Single Acting-Spring Retracted-Single Ended Pistons-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

A NOM.

B+ .005

+ .020
X

X

K

D

FOR 
PILOT

FOR PILOT

Flow  passage  in
user’s  structure

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:
COVER,  BODY & PISTON:  STAINLESS STEEL
BUSHINGS: SINTERED  BRONZE
SPRING: OIL TEMPERED STEEL WIRE
SEALS: VITON O RINGS
FASTENERS: ALLOY STEEL,  I.S.H.C.S.

SPECIFICATIONS:

.200 + .020B+ .005

SECT. Y-Y

USER’S CHOICE

NOTE: Four  inch  diameter cylinder is shown.
See  table for bolt patterns and related
details for other sizes.

Trepanned  inlet
“O” ring is supplied

Drill “M”
Depth to intersect
flow passage

+ .005

+ .005

L

L

J

Y

Y

+.040
-.000

“A”
“O”  ring
furnished

+ .002
- .000

P

+ .000
- .002

N

K

SECT. X-X

C

Spherical
Radius

Travel

Mounting  Holes,  Clearance  Drilled
Over  “E”  Thd.,  At  “F”  Locations

2.900

.200

.400

+Travel

TAP DRILL & TAP
FOR “E” THD.
AT “F” LOCATIIONS

SUGGESTED MOUNTING DETAILS:

BASIC

PART

NUMBER
O.D.

A

B.C.

B

ROD

DIA.

C

BOSS

DIA.

D

THD.

E
NO.

F
THD.

G

WR

FLATS

H
DIM

J
DEG.

K

OFF

SET

L
DRILL

M

CYL

PILOT

N

POCKET

PILOT

P

PISTON

DIA

(IN.)

PISTON

AREA

(SQ.IN.)

S6164 -( )

S6165 -( )

S6166 -( )

S6167 -( )

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.750

0.875

1.125

1.125

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

1.750

2.500

3.250

4.000

0.625

0.750

0.875

0.875

0.725

0.725

0.875

0.875

22-1/2

18

15

11-1/4

0.727

1.057

1.557

2.057

3/16 (.188)

9/32 (.281)

9/32 (.281)

9/32 (.281)

2.974

3.974

4.974

5.974

2.976

3.976

4.976

5.976

1.750

2.500

3.500

4.500

2.405

4.908

9.621

15.904

1/2-20

5/8-18

3/4-16

3/4-16

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

NOTES:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.

METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT EXCEPT
FOR CONVERSION IN MOUNTING DETAILS WHERE FASTENERS,
THREADS, CLEARANCE HOLES & COUNTER-BORES ARE TO 
METRIC STANDARDS. PLEASE SEE INSIDE REAR COVER FOR A
TABLE OF U.S. CUSTOMARY TO METRIC FASTENER CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION.

ALL INQUIRIES REGARDING MODIFICATIONS TO STANDARD
CYLINDERS ARE WELCOME. 

“E” internally threaded holes at “F”
locations in the rear mounting face.

Add suffix -R.
Intended as an option where attachment
from the rear is preferred.

B

.400

Depth,  1-1/2  Thd.  Dia.

Rod end with internal thread
and wrench flats.

Add suffix  -ITW.

Rod end with external thread
and wrench flats.

Add suffix  -ETW.

Length,  1-1/2  Thd. Dia.

SPRING  FORCE FOR BASIC CYLINDERS IS SUFFICIENT TO
FULLY RETRACT PISTONS.   HIGHER SPRING  FORCE MAY
BE REQUIRED FOR RETRACTION WHERE ADDITIONAL
LOAD IS ATTACHED TO THREADED ROD ENDS.

.400

C

G

H

H

G

C

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

Upgrading springs to stainless steel and converting seals
to a fluorocarbon compound will permit operating at higher
temperatures.  Contact factory.
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SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 1500-LS-ET-PM
Double Acting-Single Ended Pistons-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

A NOM.

B+ .005

+ .020
X

X

K

FOR PILOT

Flow  passage  in
user’s  structure

.200 + .020

B+ .005
FOR PILOT

SECT. Y-Y

USER’S CHOICE

TREPANNED INLETS
“O” RINGS ARE FURNISHED

NOTE: FOUR INCH DIA. CYLINDER IS SHOWN
SEE TABLE FOR BOLT PATTERNS AND
RELATED DETAILS FOR OTHER SIZES

Drill “J”
Depth to intersect
flow passage

+ .005

+ .005

+ .005

H

+ .005
G

H

Y

Y

+.040
-.000

“A”

+ .002
- .000

N
+ .000
- .002

G

M

SECT. X-X

C

“D”  THREAD
DEPTH 1-1/2  DIA.

Travel

MOUNTING HOLES
CLEARANCE DRILLED  &  C’BORED  FOR  I.S.H.C.S.
OF SIZE  SHOWN  AS  “E”  AT  “F”  LOCATIONS

2.900
.350 .400

+Travel

TAP DRILL & TAP
“E”  THD.  AT  “F”  LOCATIONS

SUGGESTED MOUNTING DETAILS:

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:

BODY: STAINLESS STEEL
GUIDE COVERS:  BEARING BRONZE
PISTONS:  STAINLESS STEEL
FASTENERS:  ALLOY STEEL,  I.S.H.C.S.
ROD SEAL:  LIP STYLE
PISTON HEAD SEAL: VITON O RING

SPECIFICATIONS:

BASIC

PART

NUMBER
O.D.

A

B.C.

B

ROD

DIA.

C

BOSS

DIA.

D

THD.

E
NO.

F

OFF

SET

G

WR

FLATS

H
DRILL

J
DEG.

K
WF

L

CYL.

PILOT

M

POCKET

PILOT

N

PISTON

DIA.

(IN.)

EXT.

PISTON

AREA

(SQ.IN.)

RETR.

PISTON

AREA

(SQ.IN.)

S6168 -( )-LS

S6169 -( )-LS

S6170 -( )-LS

S6171 -( )-LS

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.875

1.250

1.500

2.000

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

1/2-20

5/8-18

3/4-16

1-14

0.727

1.057

1.557

2.057

0.188

0.281

0.281

0.281

22-1/2

18

15

11-1/4

0.688

1.000

1.250

1.625

2.974

3.974

4.974

5.974

2.976

3.976

4.976

5.976

1.750

2.500

3.500

4.500

2.405

4.908

9.621

15.904

1.804

3.681

7.854

12.762

1.148

1.571

2.070

2.571

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

B

NOTES:

Rod end with external thread
and wrench flats.

Add suffix  -ETW.

Rod wiper is optional.

Add suffix -W.“E”  internally threaded holes at “F”
locations in the rear mounting face.  

Add suffix  -R.
Intended as an option where 
attachment from the rear is preferred.

DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC CYLINDERS ARE DIMENSIONALLY EQUIVALENT
EXCEPT FOR CONVERSION IN MOUNTING DETAILS WHERE
THREADS,  FASTENERS, CLEARANCE HOLES & 
COUNTER-BORES ARE TO METRIC STANDARDS.
SEE INSIDE REAR COVER FOR A TABLE OF METRIC 
FASTENER CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION.

.350

1-1/2 D

DL

C

OPTIONAL WIPER:
OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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Data sheet 9923-LS

Page:  H23

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 1500-LS-ET-PM
Double Acting-Double Ended Pistons With Thru Thd.-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

A NOM.

B+ .005

+ .020X

X

K

FOR PILOT

Flow  passage  in
user’s  structure

.200 + .020

+ .005
B

FOR 
PILOT

C
+ CLEARANCE

SECT. Y-Y

USER’S CHOICE

INLETS
TREPANNED FOR “O” RINGS

SEALS ARE FURNISHED.
NOTE: FOUR INCH DIA. CYLINDER IS SHOWN

SEE TABLE FOR BOLT PATTERNS AND
RELATED DETAILS FOR OTHER SIZES

Drill “J”
Depth to intersection
of flow passage

+ .005

+ .005

+ .005

H

+ .005

G

H

Y

K

Y

+.040
-.000

“A”

+ .002
- .000

N
+ .002
- .000

G

M

SECT. X-X

C

“D”  THD.
DEPTH 1-1/2  DIA.
OPPOSITE END HAS CLEARANCE
OVER “D”  THD.

Travel

COVER #1

MOUNTING HOLES
CLEARANCE DRILLED  &  C’BORED  FOR  I.S.H.C.S.
OF SIZE  SHOWN  AS  “E”  AT  “F”  LOCATIONS

3.400

.350

.350

.400

+Travel

+Travel

TAP DRILL & TAP
“E”  THD.  AT  “F”  LOCATIONS

SUGGESTED MOUNTING DETAILS:

BODY: STAINLESS STEEL
GUIDE COVERS:  BEARING BRONZE
PISTONS: STAINLESS STEEL
FASTENERS: ALLOY STEEL,  I.S.H.C.S.
ROD SEAL: LIP STYLE
PISTON HEAD SEAL: VITON O RING

SPECIFICATIONS:

BASIC

PART

NUMBER
O.D.

A

B.C.

B

ROD

DIA.

C

BOSS

DIA.

D

THD.

E
NO.

F

OFF

SET

G

OFF

SET

H
DRILL

J
DEG.

K
WF

L

CYL.

PILOT

M

POCKET

PILOT

N

PISTON

DIA.

(IN.)

NET

PISTON

AREA

(SQ.IN.)

S6172 -( )-LS

S6173 -( )-LS

S6174 -( )-LS

S6175 -( )-LS

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.875

1.250

1.500

2.000

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

1/2-20

5/8-18

3/4-16

1-14

1.148

1.571

2.070

2.571

0.188

0.281

0.281

0.281

22-1/2

18

15

11-1/4

0.688

1.000

1.250

1.625

2.974

3.974

4.974

5.974

2.976

3.976

4.976

5.976

1.750

2.500

3.500

4.500

1.804

3.681

7.854

12.762

1.148

1.571

2.070

2.571

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

Rod end with external thread and wrench flats extending
from COVER  # 1.  Piston is solid.

Add suffix  -ETW.

Rod wipers are
optional and installed
on both ends.

Add suffix  -W.

.350

1-1/2 D

D
L

C

B

NOTES:

“E”  internally thread holes at “F” 
locations in the rear mounting face.

Add suffix -R.
Intended as an option where 
attachment from the rear is preferred.

DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC CYLINDERS ARE DIMENSIONALLY EQUIVALENT
EXCEPT FOR CONVERSION IN MOUNTING DETAILS WHERE
THREADS,  FASTENERS, CLEARANCE HOLES & COUNTER-
BORES ARE TO METRIC STANDARDS. 
SEE INSIDE REAR COVER FOR A TABLE OF METRIC FASTENER
CONVERSION. 

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:

OPTIONAL
WIPER:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 1500-LS-ET-PM
Double Acting-Double Ended Pistons With Threaded Ends-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

A NOM.

B+ .005

+ .020X

X

K

FOR PILOT

Flow  passages  in
user’s  structure

.200 + .020

+ .005
B

FOR 
PILOT

C
+ CLEARANCE

SECT. Y-Y

USER’S CHOICE

INLETS
TREPANNED FOR “O” RINGS
SEALS ARE FURNISHED.NOTE: FOUR INCH DIA. CYLINDER IS SHOWN

SEE TABLE FOR BOLT PATTERNS AND
RELATED DETAILS FOR OTHER SIZES

Drill “J”
Depth to intersection
of flow passages

+ .005

+ .005

+ .005

H

+ .005

G

H

Y

K

Y

+.040
-.000

“A”

+ .002
- .000

N+ .002
- .000

G

M
C

“D”  THD.
DEPTH 1-1/2  DIA.
BOTH ENDS

Travel

SECT. X -X

COVER #1

MOUNTING HOLES
CLEARANCE DRILLED  &  C’BORED  FOR  I.S.H.C.S.
OF SIZE  SHOWN  AS  “E”  AT  “F”  LOCATIONS

3.400

.350

.350

.400

+Travel

+Travel

TAP DRILL & TAP
“E”  THD.  AT  “F”  LOCATIONS

SUGGESTED MOUNTING DETAILS:

BASIC

PART

NUMBER
O.D.

A

B.C.

B

ROD

DIA.

C

BOSS

DIA.

D

THD.

E
NO.

F

OFF

SET

G

OFF

SET

H
DRILL

J
DEG.

K
WF

L

CYL.

PILOT

M

POCKET

PILOT

N

PISTON

DIA.

(IN.)

NET

PISTON

AREA

(SQ.IN.)

S6176 -( )-LS

S6177 -( )-LS

S6178 -( )-LS

S6179 -( )-LS

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.875

1.250

1.500

2.000

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

1/2-20

5/8-18

3/4-16

1-14

1.148

1.571

2.070

2.571

0.188

0.281

0.281

0.281

22-1/2

18

15

11-1/4

0.688

1.000

1.250

1.625

2.974

3.974

4.974

5.974

2.976

3.976

4.976

5.976

1.750

2.500

3.500

4.500

1.804

3.681

7.854

12.762

1.148

1.571

2.070

2.571

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

SERVICE: HYDRAULIC OIL
M.O.P.: 1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:

BODY: STAINLESS STEEL
GUIDE COVERS:  BEARING BRONZE
PISTONS: STAINLESS STEEL
FASTENERS:  ALLOY STEEL,  I.S.H.C.S.
ROD SEAL:  LIP STYLE
PISTON HEAD SEAL: VITON O RING

SPECIFICATIONS:

Rod End Option:

Rod end with external thread and wrench flats
extending from COVER  # 1.  Opposite end has an
internal thread of size shown as “D”.

Add suffix  -ETW.

Rod wipers are optional and
installed on both ends.

Add suffix  -W.

.350

1-1/2  “ D”

DL

C

B

NOTES:

“E”  internally thread holes at “F” 
locations in the rear mounting face.

Add suffix -R.
Intended as an option where 
attachment from the rear is preferred.

DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC CYLINDERS ARE DIMENSIONALLY EQUIVALENT EXCEPT
FOR CONVERSION IN MOUNTING DETAILS WHERE THREADS,
FASTENERS, CLEARANCE HOLES & COUNTER-BORES ARE TO
METRIC STANDARDS.
SEE INSIDE REAR COVER FOR A TABLE OF METRIC FASTENER
CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION.

OPTIONAL WIPER:OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 1500-LS-ET-PM
Double Acting-Double Ended Pistons With Thru Hole-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

A NOM.

B+ .005

+ .020
X

X

K

FOR PILOT

Flow  passages  in
user’s  structure

.200 + .020

+ .005
B

FOR 
PILOT

C
+ CLEARANCE

SECT. Y-Y

USER’S CHOICE

INLETS
TREPANNED FOR “O” RINGS

SEALS ARE FURNISHED.
NOTE: FOUR INCH DIA. CYLINDER IS SHOWN

SEE TABLE FOR BOLT PATTERNS AND
RELATED DETAILS FOR OTHER SIZES

Drill “J”
Depth to intersection
of flow passages

+ .005

+ .005

+ .005

H

+ .005

H

Y

K

Y

+.040
-.000

“A”

+ .002
- .000

N
+ .002
- .000

G G

MC

“D”  HOLE

Travel

SECT. X -X

COVER #1

MOUNTING HOLES
CLEARANCE DRILLED  &  C’BORED  FOR  I.S.H.C.S.
OF SIZE  SHOWN  AS  “E”  AT  “F”  LOCATIONS

3.400

.350

.350

.400

+Travel

+Travel

TAP DRILL & TAP
“E”  THD.  AT  “F”  LOCATIONS

SUGGESTED MOUNTING DETAILS:

SERVICE: HYDRAULIC OIL
M.O.P.:  1500 PSI
TEMPERATURE: -40ºF to +200ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY: STAINLESS STEEL
GUIDE COVERS:  BEARING BRONZE
PISTONS: STAINLESS STEEL
FASTENERS:  ALLOY STEEL,  I.S.H.C.S.
ROD SEAL:  LIP STYLE
PISTON HEAD SEAL: VITON O RING

THRU HOLE PISTONS ARE NORMALLY
SUPPLIED WITHOUT WRENCH FLATS.
PLEASE CONSULT THE FACTORY IF
WRENCH FLATS OR SOME SPECIAL
MODIFICATION IS REQUIRED.

SPECIFICATIONS:

NOTES:

Rod wipers are optional
and installed on both ends.

Add suffix  -W.

B

“E”  internally thread holes at “F” 
locations in the rear mounting face.

Add suffix -R.
Intended as an option where 
attachment from the rear is preferred.

DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC CYLINDERS ARE DIMENSIONALLY EQUIVALENT
EXCEPT FOR CONVERSION IN MOUNTING DETAILS WHERE
THREADS, FASTENERS, CLEARANCE HOLES & COUNTER-
BORES ARE TO METRIC STANDARDS.
SEE INSIDE REAR COVER FOR A TABLE OF METRIC 
FASTENER CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION.

BASIC

PART

NUMBER
O.D.

A

B.C.

B

ROD

DIA.

C

HOLE

DIA.

D

THD.

E
NO.

F

OFF

SET

G

OFF

SET

H
DRILL

J
DEG.

K

CYL.

PILOT

M

POCKET

PILOT

N

PISTON

DIA.

(IN.)

S6180 -( )-LS

S6181 -( )-LS

S6182 -( )-LS

S6183 -( )-LS

3.000

4.000

5.000

6.000

2.375

3.188

4.188

5.188

0.875

1.250

1.500

2.000

1/4-28

5/16-24

3/8-24

3/8-24

4

5

6

8

0.513

0.656

0.813

1.063

1.148

1.571

2.070

2.571

0.188

0.281

0.281

0.281

22-1/2

18

15

11-1/4

2.974

3.974

4.974

5.974

2.976

3.976

4.976

5.976

1.750

2.500

3.500

4.500

1.804

3.681

7.854

12.762

1.148

1.571

2.070

2.571

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

NET

PISTON

AREA

(SQ.IN.)

OPTIONAL
WIPER:

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.

Seals for temperatures up to 275ºF

Add prefix H.
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Data sheet 9926-LS

Page:  H26

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 3000-LS-ET-PM
Single Acting-Spring Retracted-Single Ended Pistons-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

C

L

X

X

E FOR PILOT

SPHERICAL
RADIUS

Flow  passage 
in user’s  structure

.200 

+ .005
D

FOR 
PILOT

USER’S 
CHOICE

TREPANNED INLET
“O” RING SUPLIED

FOUR INCH DIAMETER CYLINDER IS SHOWN.    PLEASE SEE
TABULATED DATA FOR BOLT PATTERNS ON OTHER SIZES.

DRILL “Q” FROM  TABLE.
DEPTH TO INTERSECT
FLOW PASSAGE.

+ .005
+ .005

B

+ .005

P

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +250ºF
PISTON TRAVEL: UP TO -10 (1.00”)

MATERIALS:
COVERS & BODY:  STAINLESS STEEL
BUSHING:  SINTERED BRONZE
PISTONS:  STAINLESS STEEL
SPRING:  OILTEMPERED STEEL
FASTENERS:  ALLOY STEEL, I.S.H.C.S
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS: TEFLON

SPECIFICATIONS:

Y

L

Y

+.040
-.000

C

+ .002

- .000
N

+ .000
- .002

P

D

M

F

Travel

SECT. X -X

MOUNTING HOLES-CLEARANCE DRILLED
FOR “G” BOLTS AT “H”  LOCATIONS

A

.300
.200

+Travel

TAP DRILL & TAP FOR “G” THD.

AT “H” LOCATIONS

SUGGESTED MOUNTING DETAILS:

BASIC

PART

NUMBER A B
O.D.

C
B.C.

D

DIA.

E
DIA.

F
THD.

G
NO.

H
THD.

J
W.F.

K
DEG.

L

CYL.

PILOT

M

POCKET

PILOT

N

OFF

SET

P
DRILL

Q

PISTON

DIA.

(IN.)

HS6184-( )

HS6185-( )

HS6186-( )

HS6187-( )

HS6188-( )

HS6189-( )

HS6190-( )

HS6191-( )

HS6192-( )

2.875

2.875

3.000

3.125

3.125

3.375

3.375

3.375

3.375

1.075

1.075

1.013

1.200

1.200

1.325

2.075

2.075

2.075

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.625

4.000

0.500

0.688

0.750

1.000

1.000

1.188

1.875

1.875

1.875

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

2

2

4

4

5

5

6

6

7

5/16-24

3/8-24

1/2-20

3/4-16

3/4-16

7/8-14

1-1/4-12

1-1/4-12

1-1/4-12

0.375

0.500

0.625

0.875

0.875

1.000

1.500

1.500

1.500

90

90

22.5

22.5

18

18

15

15

12.86

2.220

2.470

2.970

3.470

3.970

4.470

4.970

5.470

5.970

2.222

2.472

2.972

3.472

3.972

4.472

4.972

5.472

5.972

0.450

0.438

0.510

0.640

0.780

0.880

1.000

1.040

1.250

0.156

0.156

0.219

0.219

0.281

0.281

0.281

0.281

0.281

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.99

1.48

2.40

3.54

4.90

6.49

8.94

11.04

14.18

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

PISTON

AREA

(SQ.IN.)

D

K

F

J

J

.4001-1/2  THD. DIA.
DEPTH

K

Note:

F

.400
1-1/2  THD. DIA.

Spring force for BASIC CYLINDERS is sufficient to fully retract
pistons.  Higher spring force may be required where additional
load is attached to threaded rod ends.  Consult factory.

Rod end with external thread
and wrench flats.

Add suffix  -ETW.

Rod end with internal thread
and wrench flats.

Add suffix  -ITW.

“G” internally threaded holes at “H”
locations in the rear mounting face.

Add suffix  -R.
Intended as an option where attachment
from the rear is preferred.

Note:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT EXCEPT
FOR CONVERSION IN MOUNTING DETAILS, WHERE FASTENERS, 
THREADS, CLEARANCE HOLES & COUNTER-BORES ARE TO
METRIC STANDARDS.  PLEASE SEE INSIDE REAR COVER FOR A
TABLE OF U.S. CUSTOMARY TO METRIC FASTENER CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION.
ALL INQUIRIES REGARDING MODIFICATIONS TO STANDARD
CYLINDERS ARE WELCOME.

Upgrading springs to stainless steel and con-
verting seals to fluorocarbon will permit operat-
ing at higher temperatures. Consult factory.

OPTIONAL ROD ENDS:

MATERIAL UPGRADES:
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Data sheet 9927-LS

Page:  H27

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 3000-LS-ET-PM
Double Acting-Single Ended Pistons-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

B

KX

Note:
X

C FOR 
PILOT

Flow  passage 
in user’s  structure

.200 

D

FOR 
PILOT

USER’S 
CHOICE

TREPANNED INLET
2 PLACES
“O” RINGS ARE SUPPLIED  FOUR INCH DIAMETER CYLINDER IS SHOWN.    PLEASE SEE

TABULATED DATA FOR BOLT PATTERNS ON OTHER SIZES.

DRILL “N” FROM  TABLE.
DEPTH TO INTERSECT
FLOW PASSAGES.

+ .005

+ .005

+ .005

H

+ .005

C

+ .005

L

L

Y

Y
K

+.040
-.000

B

+ .002

- .000
Q

+ .000
- .002

P

MM

F THD.

1-1/2  THD. DIA.
DEPTH

Travel

SECT. X -X

MOUNTING HOLES-CLEARANCE DRILLED & C’BORED
FOR  I.S.H.C.S.   OF THE SIZE SHOWN AS “F” AT “G” LOCATIONS

A

.300

+Travel

TAP DRILL & TAP FOR “F” THD.

AT “G” LOCATIONS

SUGGESTED MOUNTING DETAILS:

SERVICE:  HYDRAULIC OIL
M.O.P.:  3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY:  STAINLESS STEEL
GUIDE: BEARING BRONZE
PISTON:  STAINLESS STEEL
FASTENERS:  ALLOY STEEL, I.S.H.C.S
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS: TEFLON
ROD SEALS: LIP STYLE 

SPECIFICATIONS:

BASIC

PART

NUMBER A

O.D.

B
B.C.

C

ROD

DIA.

D

ROD

THD.

E
THD.

F
NO.

G H

W.F.

J
DEG.

K

OFF

SET

L

OFF

SET

M
DRILL

N

CLY.

PILOT

P

POCKET

PILOT

Q

BORE

DIA.

(IN.)

HS6204-( ) - LS

HS6205-( ) - LS

HS6206-( ) - LS

HS6207-( ) - LS

HS6208-( ) - LS

HS6209-( ) - LS

HS6210-( ) - LS

HS6211-( ) - LS

HS6212-( ) - LS

2.875

2.875

3.000

3.125

3.125

3.375

3.375

3.375

3.375

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

3/8-24

3/8-24

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14

1 1/4-

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.500

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

90

90

22.5

22.5

18

18

15

15

12.86

0.450

0.438

0.510

0.640

0.780

0.880

1.000

1.040

1.250

0.813

0.938

1.156

1.344

1.562

1.750

2.000

2.188

2.438

0.156

0.156

0.219

0.219

0.281

0.281

0.281

0.281

0.281

2.220

2.470

2.970

3.470

3.970

4.470

4.970

5.470

5.970

2.222

2.472

2.972

3.472

3.972

4.472

4.972

5.472

5.972

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.99

1.48

2.40

3.54

4.90

6.49

8.94

11.04

14.18

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

2

2

4

4

5

5

6

6

7

EXT.

PISTON

AREA

(SQ.IN.)

RETR.

PISTON

AREA

(SQ.IN.)

“F” internally threaded holes at “G” locations
in the rear mounting face.

Add suffix -  R.
Intended as an option where attachment 
from the rear is preferred.

Rod end with External Thread
and Wrench flats.

Add suffix  -ETW.

Note:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT EXCEPT
FOR CONVERSION IN MOUNTING DETAILS, WHERE FASTENERS, 
THREADS, CLEARANCE HOLES & COUNTER-BORES ARE TO
METRIC STANDARDS.  PLEASE SEE INSIDE REAR COVER FOR A
TABLE OF U.S. CUSTOMARY TO METRIC FASTENER CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION.
ALL INQUIRIES REGARDING MODIFICATIONS TO STANDARD
CYLINDERS ARE WELCOME.

C

J

D

E

H

1 - 1/2  THD.  DIA.

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:
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For easy ordering, see ORDERING
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Data sheet 9928-LS

Page:  H28

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 3000-LS-ET-PM
Double Acting-Double Ended Pistons With Thru Thd.-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

B

K
X

Note:

X

C

FOR PILOT

Flow  passages
in user’s  structure

CLEARANCE
OVER “D”

.200 

D

FOR PILOT

USER’S 
CHOICE

TREPANNED INLETS
SEALS ARE FURNISHEDFOUR INCH DIAMETER CYLINDER IS SHOWN.    PLEASE SEE

TABULATED DATA FOR BOLT PATTERNS ON OTHER SIZES.
DRILL “N” FROM  TABLE.
DEPTH TO INTERSECT
FLOW PASSAGES.

+ .005

+ .005

+ .005

H

+ .005

C

+ .005

CLEARANCE
OVER “E”

+ .005

L L

Y

Y

K

+.040
-.000

B

+ .002

- .000
Q

+ .000
- .002

P

MM

E THD.

DEPTH

1-1/2  Thd.  DIA.

Travel

COVER #1
SECT. X -X

MOUNTING HOLES-CLEARANCE DRILLED & C’BORED FOR  I.S.H.C.S.
OF THE SIZE SHOWN AS “F” AT “G” LOCATIONS

A

.300

+Travel

H +Travel

TAP DRILL & TAP FOR “F” THD.
AT “G” LOCATIONS

SUGGESTED MOUNTING DETAILS:

SERVICE:  HYDRAULIC OIL
M.O.P.:  3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:

BODY:  STAINLESS STEEL
GUIDE:  BEARING BRONZE
PISTON:  STAINLESS STEEL
FASTENERS:  ALLOY STEEL, I.S.H.C.S
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS: TEFLON

SPECIFICATIONS:

BASIC

PART

NUMBER A

O.D.

B
B.C.

C

ROD

DIA.

D

ROD

THD.

E
THD.

F
NO.

G H
W.F.

J
DEG

K

OFF

SET

L

OFF

SET

M
DRILL

N

CLY.

PILOT

P

POCKET

PILOT

Q

BORE

DIA.

(IN.)

HS6213-( )-LS

HS6214-( )-LS

HS6215-( )-LS

HS6216-( )-LS

HS6217-( )-LS

HS6218-( )-LS

HS6219-( )-LS

HS6220-( )-LS

HS6221-( )-LS

3.125

3.125

3.250

3.375

3.375

3.625

3.625

3.625

3.625

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

3/8-24

3/8-24

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14

1 1/4-

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.500

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

90

90

22.5

22.5

18

18

15

15

12.86

0.660

0.720

0.820

1.020

1.100

1.200

1.400

1.500

1.700

0.813

0.938

0.820

1.020

1.100

1.280

1.400

1.500

1.700

0.156

1.156

0.219

0.219

0.281

0.281

0.281

0.281

0.281

2.220

2.470

2.970

3.470

3.970

4.470

4.970

5.470

5.970

2.222

2.472

2.972

3.472

3.972

4.472

4.972

5.472

5.972

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

2

2

4

4

5

5

6

6

7

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

NET

PISTON

AREA

(SQ.IN.)

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

“F” internally threaded holes at “G”
locations in the rear mounting face.

Add suffix  -R.
Intended as an option where attachment 
from the rear is preferred.

Rod end with external thread
and wrench flats extending from
cover #1.  Piston is solid.

Add suffix  -ETW.

Note:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS. METRIC VERSIONS ARE
DIMENSIONALLY EQUIVALENT EXCEPT FOR CONVERSION IN MOUNTING DETAILS,
WHERE FASTENERS, THREADS, CLEARANCE HOLES & COUNTER-BORES ARE TO
METRIC STANDARDS.  PLEASE SEE INSIDE REAR COVER FOR A TABLE OF U.S.
CUSTOMARY TO METRIC FASTENER CONVERSION. 
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION. ALL INQUIRIES
REGARDING MODIFICATIONS TO STANDARD CYLINDERS ARE WELCOME.

C

J

D

E

H

1 - 1/2  THD.  DIA.

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:
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For easy ordering, see ORDERING
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Data sheet 9929-LS

Page:  H29

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 3000-LS-ET-PM
Double Acting-Double Ended Pistons With Threaded Ends-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

B

K
X

Note:
X

C

FOR PILOT

Flow  passages
in user’s  structure

CLEARANCE
OVER “D”

.200 

D

FOR PILOT

USER’S 
CHOICE

TREPANNED INLETS
SEALS ARE FURNISHEDFOUR INCH DIAMETER CYLINDER IS SHOWN.    PLEASE SEE

TABULATED DATA FOR BOLT PATTERNS ON OTHER SIZES. DRILL “N” FROM  TABLE.
DEPTH TO INTERSECT
FLOW PASSAGES.

+ .005

+ .005

+ .005

H

+ .005

C

+ .005
+ .005

L L

Y

Y
K

+.040
-.000

B

+ .002

- .000
Q

+ .000
- .002P

MM

E THD.

DEPTH
1-1/2  Thd.  DIA.
BOTH ENDS

Travel

COVER #1

SECT. X -X

MOUNTING HOLES-CLEARANCE DRILLED & C’BORED FOR  I.S.H.C.S.
OF THE SIZE SHOWN AS “F” AT “G” LOCATIONS

A

.300

+Travel

H +Travel

TAP DRILL & TAP FOR “F” THD.
AT “G” LOCATIONS

SUGGESTED MOUNTING DETAILS:

SERVICE:  HYDRAULIC OIL
M.O.P.:  3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY: STAINLESS STEEL
GUIDE:  BEARING BRONZE
PISTON:  STAINLESS STEEL
FASTENERS:  ALLOY STEEL, I.S.H.C.S
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS:  TEFLON

SPECIFICATIONS:

“F” internally threaded holes at “G”
locations in the rear mounting face.

Add suffix  -R.
Intended as an option where attachment 
from the rear is preferred.

Rod end with external thread
and wrench flats extending from
cover  #1.  Opposite end has an
internal thread shown as  “E”.

Add suffix  -ETW.

Note:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS. METRIC VERSIONS
ARE DIMENSIONALLY EQUIVALENT EXCEPT FOR CONVERSION IN MOUNTING
DETAILS, WHERE FASTENERS, THREADS, CLEARANCE HOLES & COUNTER-
BORES ARE TO METRIC STANDARDS.  PLEASE SEE INSIDE REAR COVER
FOR A TABLE OF U.S. CUSTOMARY TO METRIC FASTENER CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION. ALL INQUIRIES
REGARDING MODIFICATIONS TO STANDARD CYLINDERS ARE WELCOME.

C

J

D

E   THD.

H

1 - 1/2  THD.  DIA.

BASIC

PART

NUMBER A

O.D.

B
B.C.

C

ROD

DIA.

D

ROD

THD.

E
THD.

F
NO.

G H
W.F.

J
DEG

K

OFF

SET

L

OFF

SET

M
DRILL

N

CLY.

PILOT

P

POCKET

PILOT

Q

BORE

DIA.

(IN.)

HS6222-( )-LS

HS6223-( )-LS

HS6224-( )-LS

HS6225-( )-LS

HS6226-( )-LS

HS6227-( )-LS

HS6228-( )-LS

HS6229-( )-LS

HS6230-( )-LS

3.125

3.125

3.250

3.375

3.375

3.625

3.625

3.625

3.625

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

3/8-24

3/8-24

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14

1 1/4-

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.500

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

90

90

22.5

22.5

18

18

15

15

12.86

0.660

0.720

0.820

1.020

1.100

1.200

1.400

1.500

1.700

0.813

0.938

0.820

1.020

1.100

1.280

1.400

1.500

1.700

0.156

0.156

0.219

0.219

0.281

0.281

0.281

0.281

0.281

2.220

2.470

2.970

3.470

3.970

4.470

4.970

5.470

5.970

2.222

2.472

2.972

3.472

3.972

4.472

4.972

5.472

5.972

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

2

2

4

4

5

5

6

6

7

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

NET

PISTON

AREA

(SQ.IN.)

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:
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For easy ordering, see ORDERING
INSTRUCTIONS on page iii.

Data sheet 9930-LS

Page:  H30

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 3000-LS-ET-PM
Double Acting-Double Ended Pistons With Thru Hole-End Trepan Ported-Pocket Mounted™

PRODUCT DETAILS:

B

K
X

Note:
X

C

Flow  passages
in user’s  structure

CLEARANCE
OVER “D”

.200 

D

FOR PILOT

USER’S 
CHOICE

TREPANNED INLETS
SEALS ARE FURNISHED

FOUR INCH DIAMETER CYLINDER IS SHOWN.    PLEASE SEE
TABULATED DATA FOR BOLT PATTERNS ON OTHER SIZES. DRILL “N” FROM  TABLE.

DEPTH TO INTERSECT
FLOW PASSAGES.

+ .005

+ .005

+ .005

H

+ .005

C

+ .005
+ .005

L L

Y

Y
K

+.040
-.000

B

+ .002

- .000
Q

+ .000
- .002P

MM

“E” THRU
HOLE

Travel

COVER #1

SECT. X -X

MOUNTING HOLES-CLEARANCE DRILLED & C’BORED FOR  I.S.H.C.S.
OF THE SIZE SHOWN AS “F” AT “G” LOCATIONS

H +Travel

TAP DRILL & TAP FOR “F” THD.
AT “G” LOCATIONS

SUGGESTED MOUNTING DETAILS:

FOR PILOT
A

.300

+Travel

SERVICE:  HYDRAULIC OIL
M.O.P.:  3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:

BODY:  STAINLESS STEEL
GUIDE:  BEARING BRONZE
PISTON:  STAINLESS STEEL
FASTENERS:  ALLOY STEEL, I.S.H.C.S
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS:  TEFLON

SPECIFICATIONS:

BASIC

PART

NUMBER A

O.D.

B
B.C.

C

ROD

DIA.

D

HOLE

DIA.

E
THD.

F
NO.

G H
W.F.

J
DEG

K

OFF

SET

L

OFF

SET

M
DRILL

N

CLY.

PILOT

P

POCKET

PILOT

Q

BORE

DIA.

(IN.)

HS6231-( )-LS

HS6232-( )-LS

HS6233-( )-LS

HS6234-( )-LS

HS6235-( )-LS

HS6236-( )-LS

HS6237-( )-LS

HS6238-( )-LS

HS6239-( )-LS

3.125

3.125

3.250

3.375

3.375

3.625

3.625

3.625

3.625

1.657

1.907

2.345

2.782

3.220

3.657

4.157

4.595

5.095

0.391

0.391

0.531

0.656

0.781

0.781

1.063

1.063

1.313

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.500

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

90

90

22.5

22.5

18

18

15

15

12.86

0.660

0.720

0.820

1.020

1.100

1.200

1.400

1.500

1.700

0.813

0.938

0.820

1.020

1.100

1.280

1.400

1.500

1.700

0.156

1.156

0.219

0.219

0.281

0.281

0.281

0.281

0.281

2.220

2.470

2.970

3.470

3.970

4.470

4.970

5.470

5.970

2.222

2.472

2.972

3.472

3.972

4.472

4.972

5.472

5.972

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

2

2

4

4

5

5

6

6

7

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

NET

PISTON

AREA

(SQ.IN.)

2.250

2.500

3.000

3.500

4.000

4.500

5.000

5.500

6.000

“F” internally threaded holes at “G”
locations in the rear mounting face.

Add suffix  -R.
Intended as an option where attachment 
from the rear is preferred.

Thru hole pistons are normally
supplied without  wrench flats, 
if required,  use dimension “J”.

Add suffix  -WF.

Note:

DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT EXCEPT FOR CONVERSION IN
MOUNTING DETAILS, WHERE FASTENERS, THREADS, CLEARANCE HOLES & COUNTER-
BORES ARE TO METRIC STANDARDS.  PLEASE SEE INSIDE REAR COVER FOR A TABLE
OF U.S. CUSTOMARY TO METRIC FASTENER CONVERSION. 
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION. 
ALL INQUIRIES REGARDING MODIFICATIONS TO STANDARD CYLINDERS ARE WELCOME.

C

OPTIONAL MOUNTING STYLE: OPTIONAL ROD ENDS:
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Page:  H31

SHORT STROKE HYDRAULIC CYLINDERS - HI-ENERGY® SERIES 3000-LS-EP-FL
Double Acting-Single Ended Pistons-End Ported-Flange Mounted

A

B
PICTORIAL

L

X

X

“F”  ROD THREAD
DEPTH,  1 - 1/2  THD. DIA.

MOUNTING HOLES
DRILLED  &  C’BORED
FOR  “M”  I.S.H.C.S.
AT “N”  LOCATIONS.

E

NOTE:

G

D

C

.300
PILOT

LENGTH

+ TRAVEL

TRAVEL

J

PILOT
DIA.

P

P

K

PORTS,  S.A.E. - 4
7 / 16 - 20  STR. THD.
SEE  PORT  OPTIONS.

CYLINDER NO.  HS6259 - 1 - LS  IS SHOWN.  PLEASE SEE
TABULATED DATA FOR BOLT PATTERNS ON OTHER SIZES.

SERVICE:  HYDRAULIC OIL
M.O.P.:  3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY:  STAINLESS STEEL
GUIDE:  BEARING BRONZE
PISTON:  STAINLESS STEEL
FASTENERS:  ALLOY STEEL, I.S.H.C.S
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS:  TEFLON

SPECIFICATIONS:

Note:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT EXCEPT
FOR CONVERSION IN MOUNTING DETAILS, WHERE FASTENERS, 
THREADS, CLEARANCE HOLES & COUNTER-BORES ARE TO
METRIC STANDARDS.  PLEASE SEE INSIDE REAR COVER FOR A
TABLE OF U.S. CUSTOMARY TO METRIC FASTENER CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION.
ALL INQUIRIES REGARDING MODIFICATIONS TO STANDARD
CYLINDERS ARE WELCOME.

BASIC

PART

NUMBER
+.010

A

+.005

B
NOM.

C
+.010

D

NOM.

E
THD.

F
NOM.

G
W.F.

H
+.001

J
NOM.

K
DEG.

L
THD.

M
NO.

N
+.005

P

BORE

DIA.

(IN.)

EXTEND

AREA

(SQ. IN.)

HS6255-( )-LS

HS6256-( )-LS

HS6257-( )-LS

HS6258-( )-LS

HS6259-( )-LS

HS6260-( )-LS

HS6261-( )-LS

HS6262-( )-LS

HS6263-( )-LS

3.500

3.750

4.500

5.000

5.500

6.000

6.750

7.500

8.000

2.875

2.875

3.000

3.125

3.125

3.375

3.375

3.375

3.375

0.625

0.750

0.875

1.125

1.250

1.375

1.625

1.750

2.125

3/8-24

3/8-24

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14

1-1/4-12

0.875

0.875

0.938

1.000

1.000

1.125

1.125

1.125

1.125

0.500

0.625

0.750

0.938

1.063

1.125

1.375

1.500

1.750

2.240

2.490

2.990

3.490

3.990

4.490

4.990

5.490

5.990

2.220

2.470

2.970

3.470

3.970

4.470

4.970

5.470

5.970

45

45

22.5

22.5

18

18

15

15

12.85

5/16-24

5/16-24

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

4

4

4

4

5

5

6

6

7

0.450

0.438

0.510

0.640

0.780

0.880

1.000

1.040

1.250

1.125

1.375

1.750

2.125

2.500

2.875

3.375

3.750

4.250

0.99

1.48

2.40

3.54

4.90

6.49

8.94

11.04

14.18

0.68

1.04

1.80

2.55

3.68

5.00

6.87

8.63

10.63

0.375

0.375

0.375

0.407

0.407

0.407

0.438

0.438

0.500

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

RETR.

AREA

(SQ. IN.)

2.875

3.125

3.750

4.188

4.750

5.125

5.875

6.500

7.000

“M” Internally threaded holes at “N”
locations in the flange.

Add suffix - R.
Intended as an option where attachment 
from the rear is preferred.

Rod end with external thread

and wrench flats.

Add suffix  -ETW.

U.S.A.  1/8 NPTF port.
Tapered  thread  sealing.

Add suffix  -1/8 NPTF.

BRITISH 1/8- 28 BSPT  port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH  1/8-28 BSPP port.
Str.  Thd. with “O” ring seal.

Add suffix  -BSPP.

METRIC M10  X  1 port per
Spec. ISO-6149  - Str.  Thd.
with captive “O” ring seal.

Add suffix  -M10.

“F” THD.

B

1-1/2  THD.  DIA.

INTERNATIONAL
PORT OPTIONS:

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:
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Data sheet 2005-LS

Page:  H32

SHORT STROKE HYDRAULIC CYLINDERS, MINIATURE HI-ENERGY® SERIES 3000-LS-EP-FL

Double Acting-Single Ended Pistons-End Ported-Flange Mounted

A

B

PICTORIAL

L

X

X

“F”  ROD THREAD
DEPTH,  1 - 1/2  THD. DIA.

MOUNTING HOLES
DRILLED  &  C’BORED
FOR  “M”  I.S.H.C.S.
AT “N”  LOCATIONS.

E

NOTE:

G

D

C

.250
PILOT

LENGTH

+ TRAVEL

TRAVEL

H
WRENCH

FLATS
J

PILOT
DIA.

P

R
K

PORTS,  S.A.E. -2 FOR
HS7167  THRU  HS7170
S.A.E. - 4  FOR HS7171 CYLINDER NO.  HS7169 - 1 - LS  IS SHOWN.  PLEASE SEE

TABULATED DATA FOR BOLT PATTERNS ON OTHER SIZES.

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY:  STAINLESS STEEL
GUIDE:  BEARING BRONZE
PISTON:  STAINLESS STEEL
FASTENERS:  ALLOY STEEL, I.S.H.C.S
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS:  TEFLON

SPECIFICATIONS:

BASIC

PART

NUMBER
+.010

A

+.005

B
NOM.

C
+.010

D

NOM.

E
THD.

F
NOM.

G
W.F.

H

+.000

-.002

J
NOM.

K
DEG.

L
THD.

M
NO.

N
+.005

P

+.005

R

BORE

DIA.

(IN.)

EXTEND

AREA

(SQ.IN.)

HS7167-( )-LS

HS7168-( )-LS

HS7169-( )-LS

HS7170-( )-LS

HS7171-( )-LS

2.250

2.500

2.750

3.000

3.500

1.900

1.900

1.900

1.900

2.060

0.438

0.562

0.688

0.813

1.000

5/16-24

5/16-24

3/8-24

1/2-20

5/8-18

0.750

0.750

0.750

0.750

0.750

0.375

0.438

0.500

0.625

0.750

1.490

1.740

1.990

2.240

2.490

1.470

1.720

1.970

2.220

2.470

45

45

45

30

22.5

8-32

10-32

10-32

10-32

10-32

4

4

4

6

8

0.477

0.584

0.717

0.842

0.915

0.294

0.388

0.453

0.545

0.650

0.738

0.925

1.118

1.368

1.600

0.428

0.672

0.982

1.470

2.010

0.277

0.423

0.610

0.951

1.225

0.300

0.300

0.300

0.300

0.300

Nom. Force (lbs) = Pressure  (psi)  times Area  (sq.in.)

B

“F” THD.

1 - 1/2  THD.  DIA.

Rod end with external thread and wrench flats.

Add  suffix  -ETW.

“M”   internally  threaded holes at “N” locations on the flange.

Add suffix  -R.
Intended as an option where attachment  from the rear is preferred.

RETR.

AREA

(SQ.IN.)

1.875

2.125

2.375

2.625

3.000

Note:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT EXCEPT
FOR CONVERSION IN MOUNTING DETAILS, WHERE FASTENERS, 
THREADS, CLEARANCE HOLES & COUNTER-BORES ARE TO
METRIC STANDARDS.  PLEASE SEE INSIDE REAR COVER FOR A
TABLE OF U.S. CUSTOMARY TO METRIC FASTENER CONVERSION.
THERE IS NO ADDED COST FOR THIS METRIC MODIFICATION.
ALL INQUIRIES REGARDING MODIFICATIONS TO STANDARD
CYLINDERS ARE WELCOME.

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:
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Data sheet 2006-LS

Page:  H33

SHORT STROKE HYDRAULIC ACTUATORS, MINIATURE HI-ENERGY® SERIES 3000-LS-R-SP-SM
Double Acting-Single Ended Pistons-Rectangular Configuration-Side Ports-Side Mounted

A

B

L

X

X

PICTORIAL

KEYWAY FOR ALIGNMENT AND
THRUST REACTION

MOUNTING RECOMMENDATION:
A keyway is recommended in the

user’s structure for maintaining

alignment and for reaction to cylin-

der thrust.

PRODUCT  DETAILS

E

M

N

.075

1/8  SQ.

S.A.E.  -2   PORTS,   2 PLACES

D

D

C

“G”
DEPTH

1-1/2  THD.
DIA.

+ TRAVEL

DRILLED  &  C’BORED  FOR
“H”  I.S.H.C.S.   2 PLACES

J

P

F

R

K

MOUNTING SURFACE

BASIC

PART

NUMBER A B C D E F G H J K L M N P Q R S

HS6268-( )-LS

HS6269-( )-LS

HS6270-( )-LS

HS6271-( )-LS

1.800

2.200

2.300

2.300

1.000

1.250

1.500

2.000

0.300

0.400

0.400

0.500

0.312

0.438

0.562

0.750

8-32

1/4-28

5/16-24

3/8-24

0.500

0.625

0.750

1.000

0.320

0.320

0.330

0.330

0.247

0.360

0.372

0.372

0.650

0.870

0.9000

.900

0.300

0.330

0.400

0.400

0.700

0.800

0.850

0.850

0.105

0.146

0.163

0.220

0.385

0.426

0.443

0.500

0.860

1.116

1.127

1.127

0.685

0.826

0.843

1.000

1/4-28

5/16-24

3/8-24

3/8-24

1.500

1.750

2.000

2.500

BASIC

PART

NUMBER

PISTON

DIA.

(IN.)

EXT.

AREA

(SQ.IN.)

RET.

AREA

(SQ.IN.)

HS6268-( )-LS

HS6269-( )-LS

HS6270-( )-LS

HS6271-( )-LS

0.625

0.875

1.125

1.375

0.232

0.453

0.748

1.046

0.307

0.601

0.994

1.485

S

Q

S
Q

1  1/2  thd. dia.

MOUNTING SURFACE

Rod end  with  internal  thread  “G” and 
wrench  flats.

Add  suffix  -ITW.

Rod end  with  external  thread  “G” and 
wrench  flats.

Add  suffix  -ETW.

Body is threaded internally for mounting
with  “H”  fasteners from below.

Add  suffix  -IT.

Dimensions are nominal in U.S. Customary  specifications.
Metric actuators are dimensionally  equivalent except for
conversion in mounting details where threads,  fasteners,
clearance holes & counter-bores are to Metric  Standards.
See inside rear cover for U.S.  to Metric thread conversion.
There is no added cost for this  Metric modification.
Wrench flats may not be necessary if actuators can be
pressurized in the retracted or extended position when
tightening the rod connection.
Inquiries regarding modifications to BASIC ACTUATORS
are welcome.

Notes:

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

SERVICE:  HYDRAULIC OIL
M.O.P.:  3000 PSI
TEMPERATURE: -40ºF to +275ºF

PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY: STAINLESS STEEL
GUIDE:  BEARING BRONZE
PISTON:  STAINLESS STEEL
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS: TEFLON

SPECIFICATIONS:
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Data sheet 2007-LS

Page:  H34

BASIC

PART

NUMBER A B C D E F G H J K L M N P Q R S

SHORT STROKE HYDRAULIC ACTUATORS, MINIATURE HI-ENERGY® SERIES 3000-LS-R-STI-SM
Double Acting-Single Ended Pistons-Rectangular Configuration-Side Trepanned Ports-Side Mounted

A

L

X X

PICTORIAL

1/8  KEY SLOT  FOR  ALIGNMENT
AND  THRUST  REACTION

A keyway is recommended in the user’s structure for

reaction to thrust load and for maintaining alignment.

PRODUCT  DETAILS

SUGGESTED  MOUNTING  DETAILS:

E

B

N

.075

TREPANNED
PORTS
2 PLACES

D

R

C

M

“O” RINGS (supplied)

MOUNTING
SURFACE

FLOW  PASSAGES  IN
USER’S  STRUCTURE

“G”
DEPTH

1-1/2  THD. DIA.

+ TRAVEL

DRILLED  &  C’BORED  
FOR“H”  I.S.H.C.S.  
2 PLACES

J

DRILL 7/64  (.109)
TO INTERSECT
FLOW  PASSAGE

P

F

R

K

D

MOUNTING
SURFACE

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY: STAINLESS STEEL
GUIDE:  BEARING BRONZE
PISTON:  STAINLESS STEEL
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS:  TEFLON

SPECIFICATIONS:

HS6272-( )-LS

HS6273-( )-LS

HS6274-( )-LS

HS6275-( )-LS

1.800

2.200

2.300

2.300

1.000

1.250

1.500

2.000

0.300

0.400

0.400

0.500

0.312

0.438

0.562

0.750

8-32

1/4-28

5/16-24

3/8-24

0.500

0.625

0.750

1.000

0.320

0.320

0.330

0.330

0.247

0.360

0.372

0.372

0.650

0.870

0.9000

.900

0.300

0.330

0.400

0.400

0.700

0.800

0.850

0.850

0.105

0.146

0.163

0.220

0.385

0.426

0.443

0.500

0.860

1.116

1.127

1.127

0.685

0.826

0.843

1.000

1/4-28

5/16-24

3/8-24

3/8-24

1.500

1.750

2.000

2.500

S

Q

S
Q

1  1/2  thd. dia.

MOUNTING SURFACE

Rod end  with  internal  thread  “G”
and wrench  flats.

Add  suffix  -ITW.

Rod end  with  external  thread  “G”
and wrench  flats.

Add  suffix  -ETW.

Body is threaded internally for mounting
with  “H”  fasteners from below.

Add  suffix  -IT.
Dimensions are nominal in U.S. Customary  specifications.

Metric actuators are dimensionally  equivalent except for conversion in

mounting details where threads,  fasteners, clearance holes & counter-

bores are to Metric  Standards.

See inside rear cover for U.S.  to Metric thread conversion.

There is no added cost for this  Metric modification.

Wrench flats may not be necessary if actuators can be pressurized in the

retracted or extended position when tightening the rod connection.

Inquiries regarding modifications to BASIC ACTUATORS are welcome.

Notes:

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD ENDS:

BASIC

PART

NUMBER

PISTON

DIA.

(IN.)

EXT.

AREA

(SQ.IN.)

RET.

AREA

(SQ.IN.)

HS6272-( )-LS

HS6273-( )-LS

HS6274-( )-LS

HS6275-( )-LS

0.625

0.875

1.125

1.375

0.232

0.453

0.748

1.046

0.307

0.601

0.994

1.485
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SHORT STROKE HYDRAULIC CYLINDERS, HI-ENERGY® SERIES 3000-LS-DA-DE-C-LH-SP-FM
Double Acting-Double Ended Pistons-Cylindrical Configuration-Large Hub-Side Ported-Face Mounted

B

D

A

J

TRAVEL

NOTE:   PORTS  ARE  S.A.E. -4   (7/16-20)
SEE PORT OPTIONS.

MOUNTING  HOLES
“F”  INTERNAL THD.    -”G”  LOCATIONS
FRONT  &  REAR  FACES
SEE  MOUNTING  OPTIONS

SECTION  X-X

.300.300
PLUS
TRAVEL

PLUS TRAVEL

C
X

X

H SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:

BODY:  STAINLESS STEEL
COVERS:  BEARING BRONZE
PISTON: STAINLESS STEEL
FASTENERS:  ALLOY STEEL -I.S.H.C.S.
ROD SEALS:  LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACKUP RINGS: TEFLON

DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC UNITS ARE DIMENSIONALLY EQUIVALENT EXCEPT FOR CONVERSION
IN MOUNTING DETAILS WHERE FASTENERS, THREADS, CLEARANCE HOLES
AND COUNTER- BORES ARE TO METRIC STANDARDS.
PLEASE SEE INSIDE REAR COVER FOR A TABLE OF U.S. CUSTOMARY TO
METRIC FASTENER CONVERSION, THERE IS NO ADDED COST FOR THIS 
METRIC MODIFICATION.
ALL INQUIRIES REGARDING OTHER MODIFICATIONS TO STANDARD 
CYLINDERS ARE WELCOME.

SPECIFICATIONS:

Notes:

BASIC

PART

NUMBER A

O.D.

B
B.C.

C
DIA.

D

DIA.

E
THD.

F

NO.

G
Deg.

H J

BORE

DIA.

(IN.)

NET

PIST.

AREA

(SQ.IN.)

HS6290-( )-LS

HS6291-( )-LS

HS6292-( )-LS

HS6293-( )-LS

3.726

3.850

4.100

4.100

2.345

3.220

4.157

5.095

0.750

1.375

2.000

2.750

5/16-24

3/8-24

7/16-20

1/2-20

4

5

6

7

1.125

1.750

2.500

3.250

1.338

1.400

1.525

1.525

1.750

2.500

3.375

4.250

1.18

2.50

4.04

5.89

22.5

18

15

12.86

3.000

4.000

5.000

6.000

MAXIMUM
HOLE DIA.

E

C

C

U.S.A.  1/8 NPTF port.
Tapered  thread  sealing.

Add suffix  -1/8 NPTF.

BRITISH 1/8- 28 BSPT  port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH  1/8-28 BSPP port.
Str.  Thd. with “O” ring seal.

Add suffix  -BSPP.

METRIC M10  X  1 port per
Spec. ISO-6149  - Str.  Thd.
with captive “O” ring seal.

Add suffix  -M10.

Clearance Holes for thru bolts of the size shown as “F”
in the table.

Add suffix -CL.

Clearance holes with counter-bores in both covers for
Internal Socket Head Cap Screws of the size shown as
“F” in the table.

Add suffix  -CBC.

Offered with large thru holes in pistons.

Add suffix -TH, followed by the nominal hole diame-
ter with tolerance.

TOLERANCE

NOMINAL DIA.

THRU HOLE SUFFIX

BASIC PART  NUMBER

EXAMPLE = HS6290-8-LS-TH .700 +.005-.005

If tolerance closer than plus or minus .005 is required or special
bore configuration is required, contact factory.

OPTIONAL PISTON MODIFICATION:

OPTIONAL MOUNTING STYLE:

OPTIONAL PORTS:
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Page:  H36

SHORT STROKE HYDRAULIC ACTUATORS, MINI HI-ENERGY® SERIES 3000-LS-DA-SE-EP-TM
Double Acting-Single Ended Piston-Cylindrical Configuration-End Ported-Thread Mounted

PORTS SAE-2 FOR
HS6316 THRU  HS6319
SAE-4 FOR  HS6320

G
A A

Z ‘B’ THD.

.300

.500
.200

.250

“E”  THREAD

Add suffix  -TEC.

(BODY IS  WITHOUT THREAD)

With External Thread:

Add suffix -ETW.

ORDER LOCK RINGS 
SEPARATELY BY SPECIFYING 
THE LOCK RING NUMBER

1 1/2  THD.
DIAMETER

“B” THREAD

D

B
THREAD

BASIC PART

NUMBER

HS6316 -( ) -LS

HS6317 -( ) -LS

HS6318 -( ) -LS

HS6319 -( ) -LS

HS6320 -( ) -LS

1.500

1.750

2.000

2.250

2.500

1 5/8-16

1 7/8-16

2 1/8-16

2 3/8-16

2 5/8-16

1.900

1.900

1.900

1.900

2.060

0.438

0.562

0.688

0.813

1.000

5/16-24

5/16-24

3/8-24

1/2-20

5/8-18

0.375

0.438

0.500

0.625

0.750

0.477

0.584

0.717

0.842

0.915

0.294

0.388

0.453

0.545

0.650

0.738

0.925

1.118

1.368

1.600

0.428

0.672

0.982

1.470

2.010

0.277

0.423

0.610

0.951

1.225

6331

6332

6333

6334

6335

2.000

2.250

2.500

2.750

3.000

1 5/8-16

1 7/8-16

2 1/8-16

2 3/8-16

2 5/8-16

DIA.

A
THREAD

B
NOM

C
NOM

D
THD.

E
W.F.

F
NOM

G
NOM

H

PIST.

DIA.

(IN.)

EXT.

AREA

(SQ.IN.)

RETR.

AREA

(SQ.IN.)

E THREAD

F

SERVICE: HYDRAULIC OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY: STAINLESS STEEL
COVER: BEARING BRONZE
PISTON: STAINLESS STEEL
LOCK RING: STAINLESS

SPECIFICATIONS:

C

.250

.250

.850

PLUS  TRAVEL

H

LOCK RINGS

FORCE(lbs) = PRESSURE (psi)  times NET  AREA(sq.in.)

“B”  THREAD IN
USER’S STRUCTURE

“B”  THREAD IN
USER’S STRUCTURE

CLEARANCE HOLE
OVER “B” THREAD
IN USER’S 
STRUCTURE

ACTUATOR WITH
THREADED END
OPTION

LOCK RING

2 LOCK RINGS

PICTORIAL

LOCK RING
NUMBER

O.D.
Z

THREAD
B

OPTIONAL THREAD ON
END CAP:

OPTIONAL ROD ENDS:

OPTIONAL MOUNTING STYLES:
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Data sheet 2003-1

Page:  H37

GREASE GUN RAMS- MINIATURE HI-ENERGY® SERIES 10K-SA-SE-SP-EM
Single  Acting-Single Ended Pistons-Side Ported End Mounted

3.000

.800

A B

SPECIFICATIONS:

NOTES:

USE INTERFACE  CONNECTOR NO. 6400 BETWEEN THE GREASE  GUN
HOSE AND THE COUPLER TO BLEED OFF HIGH PRESSURE WITHIN THE
GREASE GUN HOSE FOR EASY DIS-CONNECT. A CHECK VALVE IN THE
GREASE GUN  FITTING MAINTAINS PRESSURE WITHIN THE RAM.

REMOVE  PLUG OPPOSITE THE  GREASE GUN FITTING TO RETRACT
THE RAM.  FOR ENVIRONMENTAL OR ECONOMIC PURPOSES,  GREASE
MAY BE COLLECTED AND RECYCLED  USING DRAIN FITTING NO.  6364

FOR CONNECTING  A PRESSURE GAGE  DIRECTLY TO A RAM,  REMOVE
THE PLUG  OPPOSITE THE GREASE GUN FITTING  AND USE NO. 6376
GAGE ADAPTOR. TO  DETERMINE THE NOMINAL FORCE OUTPUT FROM
A RAM,  MULTIPLY THE INTERNAL PRESSURE INDICATED ON  THE
GAGE BY THE PISTON AREA SHOWN  IN THE TABLE.  WHERE THERE IS
WIDE TEMPERATURE VARIATION  OVER A PERION  OF TIME, THERE
WILL BE SOME PRESSURE  CHANGES WITHIN THE RAM  AS A RESULT
OF  THERMAL EFFECTS  ON THE SMALL VOLUME  OF  GREASE CON-
TAINED IN A DEAD END SYSTEM.

RADIUS
NOSE

(SEE OPTIONS)

FLUID MEDIA:  GREASE
M.O.P.: 10,000 PSI

MATERIALS:
STAINLESS STEEL

PLAIN  BASE
(SEE OPTIONS)

BASIC

PART

NO.

6365-  10

6366-  10

6367-  10

6368-  10

6369-  10

0.563

0.750

1.000

1.125

1.500

0.250

0.313

0.406

0.500

0.625

9/16-18

3/4-16

1-12

1-1/8-12

1-1/2-12

1/4-28

5/16-24

3/8-24

3/8-24

3/8-24

0.072

0.090

0.117

0.144

0.181

0.375

0.500

0.625

0.750

1.000

0.110

0.196

0.307

0.442

0.785

1/2 TON

1  TON

1-1/2 TONS

2   TONS

4   TONS

O.D.

A

THD.

C

THD.

D E

PISTON

DIA.

(INCH)

PISTON

AREA

(SQ.IN.)

RATED

FORCE

@ 10,000 PSI

ROD DIA.

B

GREASE
GUN FITTING

1.000
STROKE

PLUG

“D”   THREAD

“C”   THREAD

STATIC  SEAL
(FURNISHED)

“C”   THREAD
.100

.100

E

30º

FLAT  PISTON  NOSE.

Add suffix -FPN.

CONICAL PISTON  NOSE. (SEE  TABLE)

Add suffix -CPN.

Mounting with an internal thread “D”.

Add suffix  -ITB.

Mounting with an external thread “C”.

Add suffix  - ETB.

Base for manifold mounting with a face seal and external
thread “C”. Fluid media may be hydraulic fluid or grease.
A face seal is supplied.

Add suffix -MM.

OVERALL HEIGHT IS REDUCED  FROM
3 INCHES TO 2-1/2 INCHES.

GREASE
GUN
RAM

FOR   BLEEDING  HIGH  PRESSURE
WITHIN  THE  GREASE   GUN  HOSE.

6364  DRAIN  FITTING

HOSE  FROM  GREASE  GUN

SAE -LT    1/4 - 28    THD.
REMOVE  PLUG    &  CONNECT
THIS    END   TO   THE  RAM

1 / 4 - 18   PIPE  PORT  FOR  GAGE
(GAGE IS NOT FURNISHED)

COUPLER
FROM GREASE
GUN

1 / 4 - 1 8   NPTF   PORT
FOR   PRESSURE   GAGE,
GAGE  IS    NOT   FURNISHED

.100

6400 INTERFACE CONNECTOR 6376  GAGE ADAPTOR

6364 DRAIN  FITTING

ACCESSORIES:

OPTIONAL MOUNTING STYLE:

OPTIONAL PISTON NOSE:
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Data sheet 2004-3

Page:  H38

SHORT  STROKE HYDRAULIC  ACTUATORS -  HI-ENERGY®  SERIES  1500-DA-SE-SP-LM
Double Acting-Single Ended Pistons-Side Ported-Lug Mounted

NOTES:

DIMENSIONS ARE NOMINAL IN U.S.A. CUSTOMARY SPECIFICATIONS.

METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT EXCEPT FOR

CONVERSIONS IN MOUNTING DETAILS WHERE THREADS, FASTENERS,

CLEARANCE HOLES AND COUNTERBORES ARE TO METRIC STANDARDS.

THERE IS NO ADDED COST FOR METRIC VERSIONS.

SPECIFICATIONS:
SERVICE: HYDRAULIC OIL
M.O.P.: 1500  PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -20 (2.00”)

MATERIALS:
COVER:  BEARING BRONZE
BODY & PISTON: STAINLESS STEEL
FASTENERS: ALLOY STEEL
PISTON HEAD SEAL: VITON O RING
ROD SEAL: LIP STYLE

A

D

.050
E L

NPTF
PORTS

M

N

P

R

S

1
8

F

H
G

K

A B C D E F G H J K L M N P R S T

EXT

AREA

(SQ.IN.)

RETR

AREA

(SQ.IN.)

B

C

T

J

BASIC

PART NO.

S6558-(-)-LS

S6559-(-)-LS

S6560-(-)-LS

S6561-(-)-LS

S6562-(-)-LS

2.452

2.854

3.122

3.387

3.952

1.500

1.750

2.000

2.250

2.500

1.142

1.358

1.575

1.832

2.067

1.253

1.303

1.353

1.403

1.453

0.375

0.500

0.500

0.563

0.750

0.313

0.438

0.438

0.500

0.625

0.625

0.875

0.875

1.000

1.250

0.750

1.000

1.125

1.250

1.563

0.313

0.438

0.438

0.500

0.500

0.250

0.313

0.375

0.375

0.500

0.433

0.590

0.745

0.828

1.062

0.750

0.938

1.125

1.250

1.563

0.341

0.411

0.474

0.543

0.637

0.189

0.241

0.304

0.356

0.450

0.378

0.482

0.608

0.712

0.900

0.156

0.188

0.250

0.313

0.375

0.313

0.375

0.500

0.600

0.750

0.428

0.672

0.982

1.470

2.010

0.277

0.423

0.610

0.951

1.226

NOM. FORCE (lbs) = PRESSURE (psi) times AREA (sq.in.)

PLUS STROKE

PLUS STROKE

MATERIAL UPGRADES:

All Stainless Steel Cylinders

Add prefix S.
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SHORT  STROKE - HYDRAULIC  LINEAR ACTUATORS  - HI-ENERGY® SERIES
Double Acting  - Single Ended -  Pistons Keyed  Against  Rotation  -  Side Ported -  Either End Mounted

A B

C

X
X

Y

.500

PORT#1

STROKE

K
D

“E” THD.

.300 PILOT
LENGTH

PART NO. HS6551-1
PORTS ARE SHOWN AS  SAE-4    (SEE PORT OPTIONS)

MOUNTING HOLES
“F”  THDS. AT “G” LOCATIONS
ON  FRONT & REAR FACES
SEE OPTIONAL MOUNTING.

BASIC

PART

NO.

HS6550-(-)

HS6551-(-)

HS6552-(-)

HS6553-(-)

L

H

D

Add suffix  - ORC.

Clearance holes for thru bolts fo the size shown as
“F” in the table.

Add suffix -CL.

Clearance holes with counterbores in the cover which
incorporates port No.1 for internal socket head cap
screws shown as “F” in the table. 

Add suffix CB1.

Clearance holes with counterbores in the cover which
incorporates port No.2 for internal socket head cap
screws shown as “F” in the table.

Add suffix CB2.

METRIC M10 X 1 PORTS PER ISO 6149.

Straight thread with captive O RING sealing.

Add suffix -M10.

BRITISH 1/8-28 BSPT PORTS.

Tapered thread sealing.

Add suffix -BSPT.

BRITISH  1/8 - 28 BSPP PORTS.

Straight threads with O RING sealing.   

Add suffix -BSPP.

U.S.  1/8- 27  PIPE THD. PORTS.

Tapered thread sealing.

Add suffix -U.S. 1/8-27.

J

D

.300

4.350

5.025

5.100

5.400

3.000

4.000

5.000

6.000

2.345

3.220

4.157

5.095

1.125

1.750

2.500

3.250

1/2-20

3/4-16

1-14

1-1/4 - 12

5/16-24

3/8-24

7/16-20

1/2-20

4

5

6

7

0.625

1.000

1.438

1.938

1/4-28

5/16-24

3/8-24

7/16-20

1.000

1.625

2.375

3.125

0.250

0.375

0.500

0.750

22.5

18

15

13

0.540

0.625

0.680

0.800

1.750

2.500

3.375

4.250

2.40

4.90

8.94

14.18

1.41

2.50

4.04

5.89

LENGTH

A

O.D.

B

B.C.

C

ROD

DIA.

D

ROD

THD.

E

MTNG.

THD.

F

NO.

PLCS

G

B.C.

H

INT.

THD.

J

PILOT

DIA.

K

PILOT

DIA.

L

DEG.

X

PORT

Y

BORE

DIA.

(IN.)

EXT.

AREA

(SQ.IN.)

RETR.

AREA

(SQ.IN.)

KEYWAY
FOR 1/8

SQUARE KEY

PORT#2

NOTES:

Dimensions are nominal in U.S.  Customary units.
Metric versions are dimensionally equivalent except
for conversion in mounting details where fasteners,
threads, clearance holes, counterbores and ports are
to METRIC STANDARDS.

SPECIFICATIONS:
SERVICE: HYDRAULIC  OIL
M.O.P.: 3000 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -20 (2.00”)

MATERIALS:
BODY & PLAIN COVER: STAINLESS  STEEL
GUIDE COVER: BEARING BRONZE
PISTON: STAINLESS STEEL/CHROME PLATED
FASTENERS: ALLOY STEEL
ROD SEAL: LIP STYLE
PISTON HEAD SEAL: VITON O RING
BACK UP RINGS: TEFLON

PORT
#1

PORT
#2

Y

+  STROKE 
PISTON KEYED AGAINST ROTATION

OPTIONAL MOUNTING STYLE:

OPTIONAL INTERNATIONAL PORTS:OPTIONAL ROD CONNECTION:
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Data sheet 006-4

Page:  H40

TWO PHASE - HYDRAULIC  CYLINDER,  HI-ENERGY® SERIES 3000-AR-SP-FM
Double Acting  - Single Ended Pistons - Pneumatic Retracting -  Side Ported -  Either Face Mounted

PORT 1. 1/8 NPTF PORT FOR
DIRECT CONNECTION TO PLANT
AIR AT 100 PSI FOR AUTOMATIC
PISTON RETRACTION.

B

C

J

E
THD.

D

H

L K

MOUNTING
“F” INTERNAL THDS.
“G” LOCATIONS

ON FRONT & REAR FACES
SEE MOUNTING OPTIONS

NOTE: FOUR INCH O.D. MODEL NO. S6648-1-LS
IS SHOWN IN THIS VIEW.
SEE TABLE FOR DATA ON OTHER SIZES

NOTE: SHOWN AS
S6648-1-LS

+ STROKE
A

PORT 2. HYDRAULIC PRESSURE PORT
AT 3000 PSI FOR PISTON EXTENSION.
PORT IS SAE -4. 

BASIC

PART

NO.

S6646-(-)

S6647-(-)

S6648-(-)

S6649-(-)

S6650-(-)

S6651-(-)

S6652-(-)

NOTES:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT
EXCEPT FOR CONVERSION IN MOUNTING DETAILS
WHERE FASTENERS, THREADS, CLEARANCE HOLES &
COUNTER - BORES ARE TO METRIC STANDARDS.  
PLEASE SEE INSIDE REAR CATALOG COVER FOR
A TABLE OF U.S. CUSTOMARY TO METRIC FASTENER
CONVERSION. THERE IS NO ADDED COST FOR METRIC 
VERSIONS. ADD PREFIX “M” AND GIVE STROKE
IN MILLIMETERS FOR THE PART NUMBER.

3.250

3.375

3.375

3.625

3.625

3.625

3.625

3.000

3.500

4.000

4.500

5.000

5.500

6.000

2.345

2.782

3.220

3.657

4.157

4.595

5.095

0.875

1.125

1.250

1.375

1.625

1.750

2.125

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14

1-1/4-12

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

4

4

5

5

6

6

7

0.375

0.407

0.407

0.407

0.438

0.438

0.438

0.750

0.938

1.063

1.125

1.375

1.500

1.750

0.638

0.700

0.700

0.825

0.825

0.825

0.825

0.469

0.500

0.500

0.563

0.563

0.563

0.563

1.750

2.125

2.500

2.875

3.375

3.750

4.250

2.40

3.54

4.90

6.49

8.94

11.04

14.18

1.80

2.55

3.68

5.00

6.87

8.63

10.63

7200

10620

14700

19470

26820

33120

42540

180

255

368

500

687

863

1063

LENGTH

A

O.D.

B

B.C.

C

ROD

DIA.

D

ROD

THD.

E

MTNG.

THD.

F

NO.

PLCS

G H

W.F.

J K L

BORE

DIA

(IN.)

EXTEND

AREA

(SQ. IN.)

RETRACT

AREA

(SQ.IN.)

EXTEND

FORCE

(LBS)

RETRACT

FORCE

(LBS)

SPECIFICATIONS:
EXTENDING MOTION: HYDRAULIC PRESSURE @ 3000 PSI
RETRACTING MOTION: PLANT AIR @ 100 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & PLAIN COVER: STAINLESS STEEL
ROD END COVER: BEARING BRONZE
PISTON: STAINLESS STEEL/CHROME PLATED
FASTENERS: ALLOY STEEL
ROD SEAL: LIP STYLE
PISTON HEAD SEAL: VITON O RINGS
BACK UP RINGS: TEFLON

AUTOMATIC PISTON RETRACTION
WITH PLANT AIR AT 100 PSI.

HIGH FORCE PISTON EXTENSION
WITH HYDRAULIC PRESSURE
AT 3000 PSI.

SCHEMATIC

Cover with port 1

Cover with port 2

OPTIONAL MOUNTING STYLE:

Clearance holes for thru bolts of the size shown as “F”
in the table.

Add suffix  -CL.

Clearance holes with counterbores in the cover which
incorporates port NO. 1 for internal socket head cap
screws of size shown as “F” in the table. 

Add suffix -CB1.

Clearance holes with counterbores in the cover which
incorporates port NO. 2 for internal socket head cap
screws of size shown as “F” in the table.

Add suffix -CB2.
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TWO PHASE - HYDRAULIC  CYLINDER,  HI-ENERGY® SERIES 3000-AR-SP-FM
Double Acting  - Single Ended Pistons - Pneumatic Extending -  Side Ported -  Either Face Mounted

PORT 1. HYDRAULIC PRESSURE PORT AT 3000 PSI FOR 
LARGE PISTON RETRACTING FORCE.  PORT IS S.A.E. -4

B

C

J

E
THD.

D

H

K L

MOUNTING
“F” INTERNAL THDS.
“G” LOCATIONS

ON FRONT & REAR FACES
SEE MOUNTING OPTIONS

NOTE: FOUR INCH O.D. MODEL NO. S6655-1-LS
IS SHOWN IN THIS VIEW.
SEE TABLE FOR DATA ON OTHER SIZES

+ STROKE
A

PORT 2. 1/8 NPTF PORT AS DIRECT CONNECTION TO SOURCE
OF PLANT AIR AT 100 PSI FOR AUTOMATIC PISTON EXTENSION
WITH LIGHT LOAD.

S6653-(-)

S6654-(-)

S6655-(-)

S6656-(-)

S6657-(-)

S6658-(-)

S6659-(-)

Clearance holes for thru bolts of the size shown as “F”  in the
table.

Add suffix  -CL.

Clearance holes with counterbores in the cover which
incorporates port NO. 1 for internal socket head cap
screws of size shown as “F” in the table.

Add suffix -CB1.

Clearance holes with counterbores in the cover which
incorporates port NO. 2 for internal socket head cap
screws of size shown as “F” in the table.

Add suffix -CB2.

NOTES:
DIMENSIONS ARE NOMINAL IN U.S. CUSTOMARY UNITS.
METRIC VERSIONS ARE DIMENSIONALLY EQUIVALENT
EXCEPT FOR CONVERSION IN MOUNTING DETAILS
WHERE FASTENERS, THREADS, CLEARANCE HOLES &
COUNTER - BORES ARE TO METRIC STANDARDS.  
PLEASE SEE INSIDE REAR CATALOG COVER FOR
A TABLE OF U.S. CUSTOMARY TO METRIC FASTENER
CONVERSION. THERE IS NO ADDED COST FOR METRIC 
VERSIONS. ADD PREFIX “M” AND GIVE STROKE
IN MILLIMETERS FOR THE PART NUMBER.

3.250

3.375

3.375

3.625

3.625

3.625

3.625

3.000

3.500

4.000

4.500

5.000

5.500

6.000

2.345

2.782

3.220

3.657

4.157

4.595

5.095

0.875

1.125

1.250

1.375

1.625

1.750

2.125

1/2-20

5/8-18

3/4-16

3/4-16

1-14

1-14

1-1/4-12

5/16-24

3/8-24

3/8-24

7/16-20

7/16-20

1/2-20

1/2-20

4

4

5

5

6

6

7

0.375

0.407

0.407

0.407

0.438

0.438

0.438

0.750

0.938

1.063

1.125

1.375

1.500

1.750

0.638

0.700

0.700

0.825

0.825

0.825

0.825

0.469

0.500

0.500

0.563

0.563

0.563

0.563

1.750

2.125

2.500

2.875

3.375

3.750

4.250

2.40

3.54

4.90

6.49

8.94

11.04

14.18

1.80

2.55

3.68

5.00

6.87

8.63

10.63

240

354

490

659

894

1104

1418

5400

7650

11040

15000

20614

25890

31890

SPECIFICATIONS:
RETRACTING MOTION: HYDRAULIC PRESSURE @3000 PSI
EXTENDING MOTION: PLANT AIR @ 100 PSI
TEMPERATURE: -40ºF to +275ºF
PISTON TRAVEL: UP TO -40 (4.00”)

MATERIALS:
BODY & PLAIN COVER: STAINLESS STEEL
ROD END COVER: BEARING BRONZE
PISTON: STAINLESS STEEL/CHROME PLATED
FASTENERS: ALLOY STEEL
ROD SEAL: LIP STYLE
PISTON HEAD SEAL: O-RINGS
BACK UP RINGS: TEFLON

AUTOMATIC PISTON EXTENSION
WITH PLANT AIR AT 100 PSI.

HIGH FORCE PISTON RETRACTION
WITH HYDRAULIC PRESSURE
AT 3000 PSI.

SCHEMATIC

Cover with port 1

Cover with port 2

Rod end with external thread & wrench flats.

Add suffix -ETW.

BASIC

PART

NO.

LENGTH

A

O.D.

B

B.C.

C

ROD

DIA.

D

ROD

THD.

E

MTNG.

THD.

F

NO.

PLCS

G H

W.F.

J K L

BORE

DIA

(IN.)

EXTEND

AREA

(SQ. IN.)

RETRACT

AREA

(SQ.IN.)

EXTEND

FORCE

(LBS)

RETRACT

FORCE

(LBS)

OPTIONAL MOUNTING STYLE:

OPTIONAL ROD END:
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For easy ordering, see ORDERING
INSTRUCTIONS on page iii.

Data sheet 2002-2

Page:  H-ACC-1

MANIFOLD - HI-ENERGY® - 3000 PSI

To simplify connector problems between ports in short stroke cylinders and ports in hydraulic power systems.

1-1/2”

2-1/2”

PLUG PORTS
NOT USED

1/4-18 NPTF
FOR GAGE

MOUNTING
HOLES FOR
1/4 BOLTS
2 PLACES

3”

1/2”

1/2”

1-1/2”

1-1/4”

SPECIFICATIONS:
MATERIAL: ALUMINUM ALLOY

1/2 - 14 NPTF INLET PORT

4”

Cylinder feed ports from the manifold.  (4 places) Please specify
style from the list of INTERNATIONAL PORT OPTIONS below:

U.S.A. 1/8 NPTF port.
Tapered thread sealing.

Add suffix -1/8 NPTF.

U.S.A. - S.A.E. -4 (7/16-20 Thd.)
Straight thread with “O” ring sealing.

Add suffix -SAE.

BRITISH 1/8-28 BSPT port.
Tapered thread sealing.

Add suffix -BSPT.

BRITISH 1/8-28 BSPP port.
Straight thread with “O” ring sealing.

Add suffix -BSPP.

METRIC M10 X 1 port per ISO 6149
Straight thread with captive “O” ring
sealing.

Add suffix -M10.

PORTS OPTIONS:

4800 - 

BASIC

PART

NO.



© 2008 MACK CORPORATION Ph: (928)-526-1120    Fax: (928)-526-0473    Web: www.mackcorp.com    Email: info@mackcorp.com

APPENDIX A

TECH DATA - SHORT STROKE HYDRAULIC & PNEUMATIC CYLINDERS

GENERAL CLASSIFICATION
SHORT STROKE CYLINDERS ARE DEFINED AS A FAMILY OF CYLINDERS WHERE

PISTON STROKE IS A FRACTION OF THE PISTON DIAMETER.  TECHNICALLY

DEFINED AS S/D < 1.0. 

INSTALLATION
KEY CONSIDERATIONS FOR LONG SERVICE LIFE INCLUDE CAREFUL ALIGNMENT

AT INSTALLATION AND MAINTAINING CLEAN FLUIDS.  CYLINDERS SHOULD BE

CENTERED WITH THE THRUST LINE OF THE WORK LOAD WITHIN A FEW THOUSANDS

OF AN INCH AND SQUARE WITHIN A FRACTION OF A DEGREE.

FORCE OUTPUT
CYLINDER THRUST IS SIMPLY THE PRODUCT OF OPERATING PRESSURE (psi) TIMES

NET PISTON AREA (sq.in.).  REDUCTION IN THRUST FROM FRICTION WITHIN A

CYLINDER CAN BE IGNORED EXCEPT FOR VERY SMALL PISTON AREAS OPERATING

AT LOW PRESSURE.  THERE IS PHENOMENON CALLED “STICTION” (high breakway

friction) WHEN CYLINDERS STAND IDLE FOR EXTENDED PERIODS.  SEAL FRICTION

QUICKLY RETURNS TO MUCH LOWER LEVELS FOLLOWING THE FIRST FEW CYCLES.

A PRACTICAL RULE OF THUMB IS TO SELECT A CYLINDER WITH OUTPUT WHICH IS

SLIGHTLY HIGHER THAN REQUIRED TO OVERCOME THE LOAD.

CONTROL CIRCUITS
DIRECTIONAL CONTROL VALVES ARE READILY AVAILABLE IN MANY CONFIGURATIONS

FROM MANY SOURCES.  STANDARD THREE WAY VALVES PROVIDE CONTROL FOR

SINGLE ACTING CYLINDERS WHILE FOUR WAY VALVES ARE USED FOR CONTROLLING

DOUBLE ACTING CYLINDERS.  MANUALLY OPERATED VALVES  ARE COMMON FOR WORK

CLOSE AT HAND WHILE SOLENOID OPERATED VALVES ARE PREFERRED FOR CONTROL

FROM A REMOTE LOCATION & FOR PROGRAMMING AS PART OF AN AUTOMATED PROCESS.

ADVANTAGES
THE OBVIOUS ADVANTAGE TO SHORT STROKE CYLINDERS IS COMPACTNESS.  SHORT

STROKE CYLINDERS NOT ONLY REDUCE SIZE AND INITIAL COST OF FIXTURES AND

RELATED EQUIPMENT BUT PROVIDE ENERGY SAVINGS FOR THE LIFE OF THE PROJECT.

RELATIVE THICK CYLINDER WALLS WHICH PERMIT INTERNAL FLOW PASSAGES IS 

ANOTHER ADVANTAGE.  AN EXAMPLE IS A CONFIGURATION WITH END TREPANNED PORTS

FOR POCKET MOUNTING WHERE FEED LINES ARE ELIMINATED IN THE WORK ZONE. 

LIMITATIONS
SHORT STROKE CYLINDERS CAN NOT TAKE LARGE SIDE LOADS AND MOMENTS FROM 

WITHIN THE CYLINDER STRUCTURE.  THIS IS PARTICULARLY TRUE FOR SINGLE ENDED

VERSIONS.  CYLINDERS WITH DOUBLE ENDED PISTONS WILL SUPPORT SIDE LOADS

AND MOMENTS BETTER BECAUSE OF BEARING SURFACES AT BOTH ENDS.  ELIMINATING

OR REDUCING SIDE LOADS AND MOMENTS TO A MINIMUM WITH THE USE OF EXTERNAL

GUIDES WILL EXTEND CYLINDER LIFE, REGARDLESS OF TYPE, SIZE AND STROKE.

BASICALLY, HYDRAULIC & PNEUMATIC CYLINDERS ARE LINEAR FORCE DEVICES AND 

NOT INTENDED TO FUNCTION AS GUIDES.  
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TECH DATA - SHORT STROKE HYDRAULIC & PNEUMATIC CYLINDERS

MACK CORPORATION presents an expanding line of propietary products for the automation and automatic processing  industries.  These
products are unique in concept, of advanced design and manufactured to the highest quality standards for universal application in equip-
ment destined to improve quality, increase production and reduce manufacturing cost.

Short stroke cylinders should be centered with the thrust line of
the work load within a few thousands of an inch and square within a
fraction of degree.  Mount an oil/mist unit upstream for internal
lubrication.  Where such devices are not practical, replace seals &
lubricate internal parts at regular intervals.  SERVICE KITS are
available with seals & Factory approved lubricant.

CYLINDER CALCULATIONS
In most cases, force output from a cylinder can be calculated with more precision
than predicting load requirements for it’s application.  A good “rule of thumb” is to
select a cylinder which gives a force at least 130% of the estimated operating load.  
Force output from a cylinder is constant over the full range of travel and is simply
the product of operating pressure times the effective area of the piston.  
FORCE (lbs) = PRESSURE (psi) times NET AREA (sq. in.) 
MACK CORPORATION engineering specifications include piston head and rod
diameters (with net areas) together with maximum operating pressure to aid in
these calculations. Permanently attached to each cylinder is a metal nameplate
specifying the part number, serial number, company name and maximum operating
pressure.  All products have the appropriate safety factor but - DO NOT EXCEED
THE MAXIMUM OPERATING PRESSURE.
The effect of seal friction can usually be ignored except for small cylinders operat-
ing at low pressure.  There is a phenomenon called  “stiction” with exceptionally
high break-away friction when cylinders stand idle for long periods.  Seal friction
will quickly return to a much lower level following the first few cycles.
When planning control circuits using plant air, a design operating pressure of 80
PSI should be used since higher pressure may not be available when drain is
heavy on the overall system.  Pressure in a branch line can be reduced with a pres-
sure regulator.

IN-LINE

EXHAUST
EXHAUST

PLANT
AIR

PLANT
AIR

LO-PROfile CYLINDER

VALVE SPOOL-
LEFT

VALVE SPOOL-
RIGHT

GRIPPERS

SPRING EXTENDED
DIFFERENTIAL

AREA
SINGLE ENDED

DIAPHRAGM
VERSION

RAM
DOUBLE ENDED

ADJUSTABLE
STROKE

LARGE HUB SPRING RETURN

FRICTION BRAKES PINCHOFF VALVES

O.E.M. APPLICATION
(MACHINE TABLE LOCK)

TOOLING APPLICATION
(WORKPIECE CLAMP)

REPAIR APPLICATION
(RESTORING SQUARENESS

QUALITY CONTROL APPLICATION
(KEYBOARD TESTING)

LO-PROfile®
CYLINDER

LO-PROfile®
CYLINDER

LO-PROfile®
CYLINDER

LO-PROfile®
CYLINDER

LO-PROfile®
CYLINDER

LO-PROfile®
CYLINDER

INDUSTRY
STANDARD
CYLINDER

MEDIUM
STROKE
CYLINDER

LONG
STROKE
CYLINDER

STROKE

SCALE 1 TO 1

SHORT STROKE CYLINDERS

MOUNTING RECOMMENDATIONS

CYLINDER CLASSIFICATIONS

ENVELOPE COMPARISONSHORT STROKE CYLINDERS
TYPICAL APPLICATIONS

SHORT STROKE CYLINDERS
CONVENTIONAL CONFIGURATIONS

SHORT STROKE CYLINDERS
SPECIALIZED CONFIGURATIONS

SIMPLE FOUR-WAY CONTROL CIRCUIT

APPENDIX B
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REQUEST FOR QUOTATION (short form)

FOR A QUICK QUOTATION FOR YOUR SHORT STROKE CYLINDER REQUIREMENT-PLEASE USE
THIS FORM, INCLUDE A ROUGH SKETCH, FILL IN YOUR SPECIFICATIONS, AND FAX TO MACK
CORPORATION ENGINEERING DEPARTMENT (FAX # (928)-526-0473).  MANY CONFIGURATIONS,
NOT IN OUR CURRENT CATALOG, CAN BE MADE AVAILABLE AT REASONABLE COST USING
STANDARD COMPONENTS AND EXISTING TOOLING.

SKETCH HERE-

ENGINEERING UNITS:  U.S. CUSTOMARY SPECIFICATIONS UNLESS OTHERWISE REQUESTED.
SERVICE: HYDRAULIC OIL_____, PLANT AIR_____, OTHER___________________(please specify)
MAXIMUM OPERATING PRESSURE: 150PSI____,1500PSI____,3000PSI____ OTHER_________
EXTENDING THRUST: ________FORCE (in.lbs.) REQUIRED AT______PSI.
RETRACTING THRUST: ________FORCE (in.lbs.) REQUIRED AT______PSI.
PISTON STROKE: _______(to nearest 1/10 [0.100] inch with 4.000 inches for maximum stroke)
PISTON ROD DIAMETER: _____________
PISTON ROD THREAD:  INTERNAL____  EXTERNAL___  PISTON ROD THREAD SIZE________
WRENCH FLATS: YES___  NO___
ROD SEAL TYPE:  “O” RINGS____  LIP SEALS____
OPERATING TEMPERATURE:  +200 to -30 deg. F., OTHER_____________
SIDE PORTS:  1/8NPTF___,  SAE-4___,  1/8BSPT___,  1/8BSPP___, M10X1___, 1/16NPTF___, 10-32___
OPTIONAL PORTING:  END TREPANNED PORTED FOR POCKET MOUNTING________
ESTIMATED DUTY SERVICE:  CYCLES PER HOUR________
MATERIALS; (if special) BODY______________, COVER______________, PISTON________________
SPECIAL REQUIREMENTS__________________________________________________________________
_________________________________________________________________________________________
-----------------------------------------------------------------------------------------------------------------------------------------------------------------

YOUR NAME:__________________________________________ TITLE:______________________________
COMPANY NAME:_________________________________________
STREET ADDRESS:_________________________________________________________________
CITY:___________________________ STATE:____________________ ZIP CODE:__________________
PHONE NUMBER:_______________________ FAX NUMBER:______________________
EMAIL ADDRESS:_______________________ WEB SITE:_________________________

APPENDIX C
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PART NUMBER SEARCH
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HOW TO ORDER METRIC MOUNTING OPTIONS:

ADD THE PREFIX “M” TO A PRODUCT NUMBER AND A SUFFIX TO INDICATE PISTON TRAVEL IN MILLIMETERS 
FOLLOWED.  BY THE LIP SEAL SUFFIX.

EXAMPLE: M -S3513- 20mm - LS   

METRIC MOUNTING OPTION:

ALL U.S. CUSTOMARY PRODUCTS IN THIS CATALOG ARE READILY AVAILABLE IN MODIFIED METRIC CONFIGURATIONS WHERE 
MOUNTING DETAILS CONFORM TO METRIC SPECIFICATIONS BY CONVERTING THREADED HOLES, CLEARANCE HOLES, COUNTER-
BORES, AND FASTENERS TO METRIC SIZES LISTED BELOW: THERE IS NO ADDED COST.

THREAD CONVERSION - U.S. STD. TO METRIC

U.S. Thd.       #2-56     #4-40     #6-32     #8-32     #10-32    1/4-28    5/16-24     3/8-24     7/16-20     1/2-20       5/8-18     3/4-16       1-14     1 1/4-12

Metric Thd.  M2x0.4   M3x0.5   M3x0.5  M4x0.7   M5x0.8  M6x1.0  M8x1.25   M10x1.5 M10x1.5  M12x1.75  M16x2.0 M20x2.5  M24x3.0  M30x3.5   

Piston Travel Conversion - INCHES to Millimeters

PISTON TRAVEL IN MILLIMETERS
PRODUCT NUMBER FROM THE TABLE

METRIC PREFIX

Dash
No.

U.S.
Customary

(Inches)

METRIC
System

(mm)

-1
-2
-3
-4
-5
-6
-7
-8
-9

-10

0.100
0.200
0.300
0.400
0.500
0.600
0.700
0.800
0.900
1.000

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0

Dash
No.

U.S.
Customary

(Inches)

METRIC
System

(mm)

-11
-12
-13
-14
-15
-16
-17
-18
-19
-20

1.100
1.200
1.300
1.400
1.500
1.600
1.700
1.800
1.900
2.000

27.5
30.0
32.5
35.0
37.5
40.0
42.5
45.0
47.5
50.0

Dash
No.

U.S.
Customary

(Inches)

METRIC
System

(mm)

-21
-22
-23
-24
-25
-26
-27
-28
-29
-30

2.100
2.200
2.300
2.400
2.500
2.600
2.700
2.800
2.900
3.000

52.5
55.0
57.5
60.0
62.5
65.0
67.5
70.0
72.5
75.0

Dash
No.

U.S.
Customary

(Inches)

METRIC
System

(mm)

-31
-32
-33
-34
-35
-36
-37
-38
-39
-40

3.100
3.200
3.300
3.400
3.500
3.600
3.700
3.800
3.900
4.000

77.5
80.0
82.5
85.0
87.5
90.0
92.5
95.0
97.5

100.0

Terms:
Discounts:
Revisions:
Shortages:
Returns:

Shipping Method:
Minimum Orders:
Foreign Orders:

Past Due Accounts:
Liability:
Product Changes:

GENERAL SALES CONDITIONS

30 days net, to approved accounts.  F.O.B. Flagstaff, AZ
Discounts apply to larger quantities of the same part number shipped as a single lot.
Orders in process may be revised by mutual agreement and are subject to reasonable compensation.
Any claim for shortage in shipment must be made within 30 days from receipt of material.
Returns due to requirement change or errors in ordering must have factory approval.
A charge of 25% will be made for administrative cost, re-inspection, acceptance testing and re-stocking.
No return credit is allowed on modified units, on units made to special order, on units having been placed
in service or on units which have been in the hands of a customer for over 90 days from the invoice date.
Where shipping instructions are not specified, shipping will be made according to our best judgement.:
$30.00 for domestic orders.  $100.00 for export orders.
Foreign orders will be paid in United States funds. A surcharge of $30.00 will be added to cover cost
of the additional administrative and clerical work.

Interest of 1 1/2% per month will be added to past due accounts.

Product liability is limited to replacement of the part.
Right is reserved to change engineering specifications.

WARRANTY
Mack Corporation warrants to the original equipment manufacturers and industrial users of it's products that each new product manufactured and
supplied by Mack Corporation shall be free from defects in material and workmanship. Mack Corporation's obligation under this warranty is limited to
furnishing, without additional charge, a replacement or, at its option, repairing or issuing credit for any product which shall within 90 days from the
date of sale be returned freight prepaid to the factory and which upon inspection is determined by Mack Corporation to be defective in material or
workmanship. Written authorization must be obtained from Mack Corporation prior to return of a product and complete information as to operating
conditions, installation and application must accompany any product returned for inspection. The provisions of this warranty shall not apply to any
Mack Corporation product which has been subjected to misuse, improper installation or operating conditions, or which has been repaired or altered
if such repair or alteration in the judgment of Mack Corporation would adversely affect performance or safety of the product.

This warranty is in lieu of all other warranties, expressed or implied, including any implied warranty of merchantability or fitness for a particular
purpose and is also in lieu of all other obligations or liabilities on the part of Mack Corporation, including any obligation or liability arising from 
contract, tort, or otherwise for damages whether direct, indirect or consequential. There are no other warranties, expressed or implied, made by Mack
Corporation except the warranty against defects in materials or workmanship set forth and Mack Corporation neither assumes nor authorizes any
other person or firm to assume for it any obligation or liability in connection with Mack Corporation products.

LIP SEAL




