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Low Friction Seal Options
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Parker Series 2H/3H Hydraulic Cylinders 
with Low Friction Seal Option
High Performance Cylinders for 
Your Demanding Applications
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Low Friction Seal Options

Seal Friction:

Calculation of Running Friction:

Option:  Formula:

Breakaway Friction:

Sample Calculation:

Running Friction Calculation:

Breakaway Friction Calculation:

Specifications for Low Friction Options:

How to Order Low Friction Option  
for Series 2H/3H Cylinders
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Common Modifications

Modifications:

Metallic Rod Wiper

Parker Crown Wiper  for Series 2HD 
and 7" & 8" bore 3HD

Rod End Boots

LF
OD
MM

.50 .63

ØMM

BL

OD

Gland Drain

Air Bleeds

Crown Wiper
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Common Modifications

STOP PIN
SEAL FOR THREADS 1" & UP

D-THREADS

J-WRENCH 
SQUARE

SEAL FOR 1/2
& 3/4 THREADSK(MIN.)L

Tie Rod Supports
Rigidity of Envelope –

Thrust Key Mountings (2H, 3H, 2HD, 3HD)
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Stroke Adjusters 

of the adjustment must 
be specified

INTEGRAL KEY PA

W

FA, FT

PD

FT 
(Series 
2H/3H)

PD 
Mtg. Styles 

CP & FP 

PABore 
Ø

FA
(Series 

2HD/3HD)

Metric Piston Rod Thread 

MM 
Rod 

Ø

Thread A
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Cylinder End-of-Stroke
Proximity Switches

“EPS” Style Inductive Sensors
For General Industrial AC and DC Applications

“CLS” Style Magnetic Sensors
Including Extreme Temperature Applications

All Sensors Are:
Non-Contacting
Water Resistant
Weld-Field Immune
Shock and Vibration Resistant
Flange-Mounted to Cylinder End Caps

End-of-Stroke Proximity Switches



Heavy Duty Hydraulic Cylinders
Series 2H / 3H Custom Modifications

Parker Hannifin Corporation
Industrial Cylinder Division
Des Plaines, Illinois USAwww.parker.com/cylinder

Catalog HY08-1114-4/NA

D

End-of-Stroke Proximity Switches

2.58

1.
49

.49

CA

EPS 7 & 6 Sensors
Inductive Proximity

CLS 1 & 4 Sensors
Non-Contacting 
Magnetically  
Actuated

Series and Parallel Wiring Minimum Stroke

 A max. C max. 
3-Pin Mini 5-Pin Mini

Connector Pin Numbering

EPS-7 EPS-6

Spacer Height 
EPS & CLS Sensors
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End-of-Stroke Proximity Switches

Specifications

 Style: EPS-7 EPS-6 CLS-1 CLS-4
 Code Designator: 

 Description:

  
 Supply Voltage: 

 Load Current, min: 

 Load Current, max: 

 Leakage Current: 

 Voltage Drop: 

 Operating Temperature: 

Sensor Type: 

Part Number:

Part Number Suffix :

     
Connection:

Enclosure Rating:

LED indication:

 Short Circuit Protection:

 Weld Field Immunity:

 

Output:

 Approvals/Marks:

 Make/Break Location:

 

 

 Wiring Instructions: 

 Cable:   6' 

Cable: 12' 

 Cable: 6', Right Angle 

4-digit suffix indicates probe length: 0125=1.25", 0206=2.06", 0288=2.875", 0456=4.562"

0.13" from end of stroke, typical.  Tolerance is +0/-0.13"
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End-of-Stroke Proximity Switches

How to Specify EPS Proximity Switches

Head End

1 3 A

Cap End

4 2 GGA

2

1

4

3

Figure 1 Figure 2

H
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Notes

Notes
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Series 2H / 3H Engineering Data

Section E Overview

Section E



Heavy Duty Hydraulic Cylinders
Series 2H / 3H Engineering Data

Parker Hannifin Corporation
Industrial Cylinder Division
Des Plaines, Illinois USAwww.parker.com/cylinder

Catalog HY08-1114-4/NA

Push Forces

General Formula

Theoretical Push Forces for Hydraulic Cylinders — Push Force  
Cylinder 

Bore 
Ø

Piston Area         
(Sq. In.)

Cylinder Push Stroke Force in Pounds at Various Pressures

100 250 500 1000 1500 2000 3000
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Pull Forces

Cylinder 
Bore 

Ø

Piston 
Rod 

Ø  

Piston 
Rod Area            
(Sq. In.)

Cylinder Pull Force in Pounds 
at Various Pressures (psi)

100 250 500 1000 1500 2000 3000

Theoretical Pull Forces for Hydraulic Cylinders    
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Rod Ø

Cylinder Weights

Basic Wt. Zero
Stroke Add to
All Mtg. Styles

BB, C, CB, D, DB
DD, DE, G, HH, JJ

Bore
Ø

Rod
Ø

Rod
Code

F, H, HB, J, JB
T, TB, TC, TD

Add Per Inch
of Stroke

KF, KJ KJB
KT, KTB, KTD

DE, KC, KCB, KD
KDD, KE, KJJ

Single Rod Cylinders
Basic Wt. Zero Stroke

Double Rod Cylinders
Basic Wt. Zero Stroke

Table A 

Single Rod Cylinders
Basic Wt. Zero Stroke

Double Rod Cylinders

Table B 

D, DB DD, JJ, 
HH

JB, HB 
 

BB, C 
 

Add Per Inch 
of Stroke 

Basic Wt. Zero
Stroke Add to
All Mtg. Styles

Single Rod Cylinders
Basic Wt. Zero Stroke

Double Rod Cylinders

Add Per Inch 
of Stroke JB, HB JJ, HH BB Add Per Inch 

of Stroke

Add Per Inch
of Stroke

Bore 
Ø

Rod 
Ø

Rod 
Code Add Per 

Inch of 
Stroke

Bore 
Ø

Rod 
Ø

Rod 
Code

Table C 
Piston Rod Wt. Per InchRod Ø Rod ØPiston Rod Wt. Per Inch Piston Rod Wt. Per Inch
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Operating Fluids and Seals / Temperature

Operating Fluids and Temperature Range 

Standard Seals (class 1) 

Water Base Fluid Seals (class 2)

Ethylene Propylene (EPR) Seals (class 3)

Low Temperature Nitrile Seals (class 4)

Fluorocarbon Seals (class 5)

HWCF Seals (class 6)

Energized PTFE Seals (class 8)

Warning

Hi-Load Seals 

Lipseal Pistons 

Low Friction Hydraulic Seals

Cast Iron Piston Rings

Water Service 

Warranty
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Application Data

Pressure Ratings

Bore 
Ø

Series 2H & 3H Hydraulic Cylinders 
Maximum Pressure Ratings

Rod 
Ø

4:11

Design Factor
(Tensile) (psi)

Heavy-Duty
Service

(psi)

Fluids / Temperature / Pressure Ratings

Temperature RangeClass No. Typical Fluids

Fluids and Temperature Range
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Ports

1

2

3

4

Table B

Size Tube Thread Size Tube  Thread
 No. O.D. (In.) Size No. O.D. (In.) Size
 

Note:

International Ports

Table C

Ports

Figure 1

         Head (Rod) End  Head  Cap

Table A

 

Straight Thread Ports

 Nominal No. Threads Pipe
 Pipe Size Per Inch O.D.

Table D – Standard Port Sizes
 Bore T U P Y B G 
 Ø SAE NPTF SAE Code ISO 6149 BSPT Metric
     61 Flange   R 
      BSPP  
 

 Bore T U P Y B G 
 Ø SAE NPTF SAE Code ISO 6149 BSPT Metric 
     61 Flange   R 
      BSPP
 

 

 Mounting Style                        Port Position Available

  Head End  Cap End
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Ports

Flange Ports (Code 61, 3000 psi) SAE 4 Bolt Flange Ports 

Bore 
Ø

EE 
(NPTF)

A 
Ø

B C D P

1.50 3/4 1.38 1.00 0.75 0.78 2.91
2.00 3/4 1.38 1.00 0.75 0.78 2.91
2.50 3/4 1.38 1.00 0.75 0.78 3.03
3.25 1 1.75 1.19 0.91 0.88 3.53
4.00 1 1.75 1.19 0.91 0.88 3.78
5.00 1 1.75 1.19 0.91 0.88 4.28
6.00 1 1/4 2.25 1.31 1.13 1.13 5.13
7.00 1 1/2 2.50 1.56 1.38 1.38 5.75
8.00 2 3.00 1.69 1.50 1.50 6.50

Y

A  DIA.

X
GG

P + STROKE
Z UNC-2B THD.
AA MIN. DEPTH
4 HOLES

Q
W

Oversize Ports
Oversize NPTF or SAE straight thread ports can be 
provided, at an extra charge. For ports one size larger 
than standard, welded port bosses which protrude from 
the side of the head or cap are supplied. For dimen-
sions, see drawings and tables below. Series 2H and 3H 
cylinders equipped with cushions at the cylinder cap end 
can sustain damage to the cushion check valve (cushion 
bushing) if excessive oil flow enters the cylinder from the 
cap end port. Cylinders which are equipped with cap end 
cushions and ordered with one size oversize ports 
having hydraulic fluid flow exceeding 25 ft./sec. in the 

Oversize NPTF Port Boss Dimensions

Oversize SAE Straight Thread Port Boss Dimensions

line entering the cap end of the cylinder should be 
ordered with a “solid cushion” at cap end. All cylinders 
ordered with double oversize ports should always be 
ordered with a “solid cushion” at cap end.

Cylinders which are connected to a meter out flow con-
trol with flow entering the cap end of a cylinder provided 
by an accumulator may also experience damage to the 
cushion bushing due to high instantaneous fluid flows. 
This condition can be eliminated by using a meter in flow 
control or “solid cushions” at cap end.

P + STROKE

EEPORT
SIZE

A A

B

C D

4 2.50", 3.25", 4.00" & 5.00" bores cap-flange port not available on Style HB  
  Style H not available at position 2 or 4. Port flange overhangs cap on Style HH.
5 2.50" bore head flange port available with 1.000" rod only.

1 Port tapped directly in head with code 1 rod these bores.
2 Port tapped directly in head (all rod codes) and cap these bores.
3 Port tapped directly in cap this bore.   

Bore 
Ø

EE (SAE) A 
Ø

B C D P

2H 2HD
1.50 121 12 1.38 1.00 0.81 0.78 2.97
2.00 121 12 1.38 1.00 0.81 0.78 2.97
2.50 122 123 1.38 1.00 0.81 0.81 3.13
3.25 16 16 1.75 1.19 0.91 0.91 3.56
4.00 16 16 1.75 1.19 0.91 0.91 3.81
5.00 16 16 1.75 1.19 0.91 0.91 4.31
6.00 202 202 – – 1.13 1.17 5.19
7.00 242 242 – – – – 5.63
8.00 N/A N/A – – – – 6.38

Bore 
Ø

Rod 
No.

SAE 
Dash 
No.

A 
Ø

AA GG P Q W X Y Z

2.504,5 1 8 .50 .81 .69 2.97 1.50 .75 .34 2.38 5/16 - 18

3.254

1
12 .75 .75 .87 3.47 1.87 .94 .44

2.75
3/8 - 162 3.13

3 3.00

4.004

1
12 .75 .75 .87 3.72 1.87 .94 .44

3.00
3/8 - 162 3.38

3 3.13

5.004

1

12 .75 .75 .87 4.22 1.87 .94 .44

3.13

3/8 - 16
2 3.38
3 3.38
4 3.38

6.00 All 16 1.00 .87 1.03 4.85 2.06 1.03 .52 3,50 3/8 - 16
7.00 All 20 1.25 1.00 1.19 5.47 2.31 1.16 .59 3.75 7/16 - 14
8.00 All 24 1.50 1.06 1.41 6.19 2.75 1.37 .70 3.88 1/2 - 13
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Stroke Data / Mounting Groups

Heavy-Duty Service 

Medium-Duty Service

Light-Duty Service

Stroke Data

Stroke Tolerances

Mounting Groups

Group 1 

Group 2

Group 3

Group 1

Group 2 

Heavy-Duty Service

Medium-Duty Service

Group 3 

Heavy-Duty Service

Medium-Duty Service
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L

Stop Tubing

Stop Tubing

Note:

Cylinder Mounting and 
Rod Guiding Groups

L

L L

L

L L

Stop Tube Length vs Basic Length (L)

L

STOP 
TUBE

GROSS
STROKE

STOP TUBE
LENGTH

NET 
STROKE

Pivot Mounts 
(BB, D, DB, DD,  

DE and SB)

Fixed Mounts 
(C, F, H, HB, HH, J, JB, JJ, TB, TC, TD)

Pivoted and Rigidly 
Guided Rod End

Fixed & Rigidly 
Guided Rod End

Pivoted & Rigidly 
Guided Rod End

Unguided 
Rod End

Basic 
Length        

(L)

Stop 
Tube 

Length

Basic 
Length        

(L)

Stop 
Tube 

Length

Basic 
Length        

(L)

Stop 
Tube 

Length

Basic 
Length        

(L)

Stop 
Tube 

Length LL

L

L
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Piston Rod Selection Data

Piston Rod Diameter Selection

Note:

Maximum Basic Lengths (L) (all dimensions in inches)
Bore 

Ø
Rod 

Ø
Front and Side Fixed Mounts (J , JB , JJ, TB, TD, C, F)

Fixed and Rigidly Guided Rod End 
Max. Allowable Basic Length (LA) at psi:

Pivoted and Rigidly Guided Rod End 
Max. Allowable Basic Length (LA) at psi:

Unguided Rod End 
Max. Allowable Basic Length (LA) at psi:

500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
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Piston Rod Selection Data

Maximum Basic Lengths (LA) (all dimensions in inches)

Bore 
Ø

Rod 
Ø

Rear Fixed Mounts (H , HB , HH, TC)

Fixed and Rigidly Guided Rod End 
Max. Allowable Basic Length (LA) at psi:

Pivoted and Rigidly Guided Rod End 
Max. Allowable Basic Length (LA) at psi:

Unguided Rod End 
Max. Allowable Basic Length (LA) at psi:

500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000


