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HYDRAULIC AND PNEUMATIC INDUSTRIAL CYLINDERS

CYLINDER STROKE CHART
Piston Rod — Stroke Selection Chart
ROD DIAMETER
3 3| 1:
300 13 13 2 ?,1 z
o
Q
200 ? b
5 3
] 7]
§ HH 5
T 100 ©
£ 90 7
g & —6
g = 5
o 60 T 4
% 50 NS
40 EEE T FH e fHH SN T R ERaRE s 2
30 g ESEs: 1
4
ww
20 g .‘_-‘_‘,
)
! 25
[
10 i i
100 2 3 4 5 6 7 89 1000 2 5 6 7 89 10000 2 3 4 5 6 7 89 100,000 2 3

How to Use the Chart
The selection of a piston rod for thrust (push) conditions requires the
following steps:

1. Determine the type of cylinder mounting style and rod end
connection to be used. Then consult the chart below and find the
“stroke factor” that corresponds to the conditions used.

. Using this stroke factor, determine the “basic length” from the
equation:

Stroke

Factor

n

Basic =
Length

Actual x
Stroke

The graph is prepared for standard rod extensions beyond the face
of the gland retainers. For rod extensions greater than standard, add
the increase to the stroke in arriving at the “basic length.”

Find the load imposed for the thrust application by multiplying the

full bore area of the cylinder by the system pressure.

Enter the graph along the values of “basic length” and “thrust” as

found above and note the point of intersection:

A) The correct piston rod size is read from the diagonally curved line
labeled “Rod Diameter” next above the point of intersection.
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B) The required length of stop tube is read from the right of the graph
by following the shaded band in which the point of intersection lies.

C)If required length of stop tube is in the region labeled “consult
factory,” submit the following information for an individual analysis:

1) Cylinder mounting style.
2) Rod end connection and method of guiding load.

3) Bore, required stroke, length of rod extension (Dim. “LA”) if
greater than standard, and series of cylinder used.

4) Mounting position of cylinder. (Note: If at an angle or vertical,
specify direction of piston rod).

5) Operating pressure of cylinder if limited to less than standard
pressure for cylinder selected.

A\ Warning

Piston rods are not normally designed to absorb bending moments or loads which
are perpendicular to the axis of piston rod motion. These additional loads can
cause the piston rod end to fail. If these types of additional loads are expected

to be imposed on the piston rods, their magnitude should be made known to our
Engineering Department so they may be properly addressed. Additionally, cylinder
users should always make sure that the piston rod is securely attached to the
machine member.

Recommended Mounting Styles for Rod End Stroke
Maximum Stroke and Thrust Loads Connection Case Factor
Groups 1 or3 Fixed and | 50
: Rigidly Guided :
Long stroke cylinders for thrust loads should be mounted using a
heavy-duty mounting style at one end, firmly fixed and aligned to take
the principal force. Additional mounting should be specified at the Pivoted and I-I_g
opposite end, which should be used for alignment and support. An Rigidly Guided I 70
intermediate support may also be desirable for long stroke cylinders
mounted horizontally. Machine mounting pads can be adjustable for S rted but
support mountings to achieve proper alignment. %%g%igidlyu " J;Q;F‘;L 200
Guided g
Group 2 Pivoted and I-'
Style D — Trunnion on Head Rigidly Guided v ﬂ ly 1.00
Style BB — Clevis on G Pivoted and I-I_
ve evisontap Rigidly Guided vi [q 9 ] 2.00
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OPERATING FLUIDS/SEALS/PISTONS/WARRANTY

Operating Fluids and Temperature Range

Fluidpower cylinders are designed for use with pressurized air,
hydraulic oil.

Standard Seals (class 1)

Class 1 seals are what is normally provided in a cylinder
unless otherwise specified. They are intended for use with
fluids such as: air, nitrogen, mineral base hydraulic oil or
MIL-H-5606 within the temperature range of -10°F (-23°C) to
+165°F (+74°C). Generally they are nitrile except for piston rod
seals in hydraulic cylinders. However the individual seals may
be nitrile (Buna-N) enhanced polyurethane, polymyte, P.T.F.E.
or filled PT.FE.

Fluorocarbon Seals (class 5)

Class 5 seals are intended for elevated temperature service or
for some Phosphate Ester Fluids such as Houghto-Safe 1010,
1055, 1120; Fyrquel 150, 220, 300, 350; Mobile Pyrogard 42,
43, 53, and 55. Note: In addition, class 5 seals can be used
with fluids listed below under standard service. However,

they are not compatible with Phosphate Ester Fluids such

as Skydrols. Class 5 seals can operate with a temperature
range of -10°F (-23°C) to +250°F (+121°C). Class 5 seals may
be operated to +400°F (+204°C) with limited service life. For
temperatures above +250°F (+120°C) the cylinder must be
manufactured with non-studded piston rod and thread and a
pinned piston to rod connection. Class 5 Lipseals will have
P.T.F.E. back-up washers when required. O-rings will have
fluorocarbon back-up when required.

Warning A\

The piston rod stud and the piston rod to piston threaded
connections are secured with an anaerobic adhesive which is
temperature sensitive. Cylinders specified with Class 5 seals
are assembled with anaerobic adhesive having a maximum
temperature rating of +250°F (+74°C). Cylinders specified
with all other seal compounds are assembled with anaerobic
adhesive having a maximum operating temperature rating
+165°F (+74°C). These temperature limitations are necessary
to prevent the possible loosening of the threaded connections.
Cylinders originally manufactured with class 1 seals (Nitrile)
that will be exposed to ambient temperatures above +165°F
(+74°C) must be modified for higher temperature service.
Contact the factory immediately and arrange for the piston

to rod and the stud to piston rod connections to be properly
re-assembled to withstand the higher temperature service.

Class Number
1 (Standard) (Nitrile Polyurethane)
5 Optional (At extra cost) (Fluorocarbon
Seals)

Typical Fluids
Air, Nitrogen, Hydraulic Oil, Mil-H-5606 Oil

High Temperature Houghto-Safe 1010, 1055, 1120
Fyrquel 150, 220, 300, 550
Mobil Pyrogard 42, 43, 53, 55

Lipseal Pistons

Under most conditions lipseals provide the best all around
service for pneumatic applications. Lipseals with a back-up
washer are often used for hydraulic applications when virtually
zero static leakage is required. Lipseals will function properly
in these applications when used in conjunction with moderate
hydraulic pressures. A high load piston option is recommended
when operating at high pressures and especially with large
bore hydraulic cylinders.

Cast Iron Piston Rings

Cast iron rings are the standard piston seals for 2H and 3L
Series cylinders. They offer the widest operating conditions by
tolerating high operating pressures, wide temperature range
and are compatible with most fluids. The only drawback of
cast iron rings is that they allow a small amount of leakage.
The leakage for a 4” bore cylinder, operating at 2000 psi,
with mineral base hydraulic fluid will be less than 10in®min.
Leakage will increase as pressure, bore size and viscosity
of the operating hydraulic fluid increases. For these reasons
cast iron rings are not recommended when using water or
(H.W.C.F.) fluids.

Warranty

Parker Hannifin will warrant cylinders modified for water or high
water content fluid service to be free of defects in materials or
workmanship, but cannot accept responsibility for premature
failure due to excessive wear, due to lack of lubricity or where
failure is caused by corrosion, electrolysis or mineral deposits
within the cylinder.

Pre-Lubricated Air Cylinders

Parker Hannifin air cylinders are factory pre-lubricated with
Lube-A-Cyl applied to seals, piston, cylinder bore, piston rod
and gland surfaces, provides for normal cylinder operations
with lubricated air.

Non-Lubricated Air Cylinders

For heavier duty operation, Series 2AN is recommended

for non-lubricated air service. Series 2AN includes an
innovative special composite material wick and ring reservoir
assembly in each seal groove to retain the extreme pressure
lubricant applied at time of assembly. This lubricant coats the
cylinder bore and piston rod and mating surfaces.

Temperature Range
-10°F (-23°C) to +165°F (+74°C)

See above paragraph on Fluorocarbon seals for
recommended temperature range.

Note: Fluorocarbon seals are not suitable for use with Skydrol fluid, but can be used with hydraulic oil if desired

Parker Hannifin Corporation
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Cylinders Series 2A - 3L
INDUSTRIAL CYLINDERS
SERIES 2A HEAVY DUTY AIR CYLINDERS/SERIES 3L MEDIUM DUTY HYDRAULIC CYLINDERS
Styles TB, TC,TD Tie Rods Extended* (NFPA MX3)
Y —f+—————— P+ STROKE ‘

[e——————— LB + STROKE

W

* Basic Mounting (T) — NFPA MX0

EE
‘ / % — no tie rods extended can be

supplied upon request.

QUSRS 95" Style TB (NFPA MX3). Head Tie Rods
‘ Extended, illustrated: Style TC (NFPA

T @ @ MX2), Cap Tie Rods Extended; and
nﬁmﬁ - - - 7l —  Style TD (NFPA MX1), Both Ends Tie
$ Rods Extended are also available.
DD All “T” styles can be dimensioned
M, — — from Style TB drawing at left.
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Style J Head Rectangular Flange (NFPA MF1)

Series 3L Pressure Limitation
for Style ‘J’ Mount

AL Max. PSI - Push*
Yy Bore Rod Code
: Size 1 2 3 7
E 4t 112 | 1400 850 - -
| | 2 | 1050 45 800 -
: T\ 2172 700 350 - 700
31/4 | 1300 900 1300 =
4 900 700 - 900
*Maximum pressure rating - push application.
Style JB Head Square Flange (NFPA MF5)
UF
q
=
FB : —AFl-
8 HOLES
TF

m 6-44 Parker Hannifin Corporation



Catalog PHOO1/NA
Cylinders

Industrial Cylinders
Series 2A - 3L

Table 1 — Envelope and Mounting Dimensions

+.000/-.002 EE
Bore AA BB CB cD cw DD E NPTFt  SAE* F FB G J K L LR ] MR
112 2.02 1 3/4 .501 12 1/4-28 2 3/8** 6# 3/8 516 1172 1 1/4 3/4 3/4 172 5/8
2 26 11/8 3/4 .501 172 5/16-24 2172 3/8** 6 3/8 3/8 1172 1 5/16 3/4 3/4 12 5/8
212 3.1 11/8 3/4 .501 12 5/16-24 3 3/8** 6 3/8 3/8 1172 1 5/16 3/4 3/4 172 5/8
31/4 39 138 11/4 751 5/8 3/8-24 33/4 172 10 5/8 716 134 114 38 11/4 1 3/4 1516
4 47 138 11/4 751 5/8 3/8-24 4172 12 10 5/8 76 134 114 38 11/4 1 3/4 1516
+.000/-.001 Add Stroke
Bore NT R SB ST suU sw TD TF LIs ™ s UF us ut LB P SN $S
1172 1/4-20 1.43 716 12 15/16 3/8 1.000 23/4 1 5/8 23/4 338 3112 4 4 21/4  21/4  27/8
2 5/16-18 1.84 716 12 15/16 3/8 1.000 33/8 1 718 31/4 41/8 4 4172 4 21/4  21/4  27/8
2172 3/8-16 219 716 12 15/16 3/8 1.000 37/8 1 11/4 33/4 45/8 412 5 41/8  23/8 23/8 3
31/4 1/2-13 276 9/16 3/4 11/4 12 1.000 411116 1 1172 43/4 512 534 534 | 47/8 258 258 31/4
4 1/2-13 3.32 9/16 3/4 11/4 12 1.000 57/16 1 21116 5172 614 612 612 | 478 258 258 31/4
b Onv 1'/2", 2" and 2'/2" bore si;gs, the head-end (only) pipe th‘read is not full depth on * Series 3L only: SAE straight thread ports are indicated by port number.
eylinders with No. 2 rods. Minimum of three fullthreads avalable. # Straight thread ports on 1'/2" bore cap end, and head end with Code 2 rod, require an
1 Series 3L only; NPTF ports will be furnished as standard unless SAE straight thread adapter fitting. (See “Straight Thread Port Adapter” drawing on bottom of page.)
ports are specified. Adapters are furnished as standard.
Table 2 — Rod Dimensions Table 3 — Envelope and
Mounting Dimensions
Thread Rod Extensions and Pilot Dimensions
Rod 2A 3L Style Stxle +.000 Add
Dia.  Rod Rod 8 4&9 -.002 Stroke
Bore | MM  No. No. cc KK A B C D LA NA v w Y XG XS XT XF
11 5/8 1(Std.) 1(Std.) | 1/2-20 7/16-20 | 3/4 1124 3/8 12 13/8 916 1/4 5/8 11516 13/4 13/8 115/16| 45/8
1 2 2 7/8-14  3/4-16 | 11/8 1499 12 7/8 21/8 1516 172 1 2516 21/8 13/4 25/16 5
5/8 1(Std.) 1(Std.) | 1/2-20 7/16-20 | 3/4 1124 3/8 12 13/8 916 1/4 5/8 11516 13/4 13/8 115/16| 45/8
2 |138 2 2 (11/412 114 | 158 1999 58 118 27/8 1516 58 11/4 29116 238 2 2916 | 51/4
1 3 3 7/8-14  3/4-16 | 11/8 1499 12 7/8 21/8 1516 172 1 2516 21/8 13/4 25/16 5
5/8 1(Std.) 7 1/2-20  7/16-20 | 3/4 1124 3/8 12 138 916 14 5/8 11516 13/4 13/8 115/16| 43/4
21/2 | 13/4 2 2 11/2-12 11/4-12| 2 2374 34 1172 3172 11116 3/4 112 213/16 258 21/4 213/16| 55/8
1 3 1(Std.) | 7/8-14  3/4-16 | 11/8 1499 12 7/8 21/8 1516 12 1 2516 21/8 13/4 2516 | 51/8
1 1(Std.) 1(Std.) | 7/8-14 3/4-16 |11/8 1499 12 7/8 17/8 1516 1/4 3/4 2716 21/4 17/8 2716 | 55/8
31/4| 2 2 2 13/4-12 11/2-12 | 21/4 2624 7/8 11116 358 115116 12 13/8 3116 27/8 212 3116 | 61/4
138 3 3 |11/412 114 |158 1999 58 11/8 258 1516 3/8 1 211116 21/2 21/8 211/16| 57/8
1 1(Std.) 7 7/8-14  3/4-16 | 11/8 1499 12 7/8 17/8 1516 1/4 3/4 2716 21/4 17/8 2716 | 55/8
4 12172 2 2 21/4-12 17/8-12 | 3 3.124 1 2116 458 23/8 58 158 35/16 31/8 23/4 3516 | 61/2
138 3 1(Std.) |11/412 114 | 158 1999 58 11/8 258 1516 3/8 1 211116 21/2 21/8 211/16| 57/8
Rod End Dimensions — See Table 2
Thread Style 4 A— Thread Style 8 A— Thread Style 9 Straight Thread
(NFPA Style SM) A v (NFPA Style IM) A v (NFPA Style SF) Port Adapters
Small Male CT Vi~ Intermediate Male | oo CT 1V Short Female . [EE

KK
D WRENCH @ N
FLATS

L

jiiiag
8

NA:
D WRENCH —
FLATS *@*

A high strength rod end stud is supplied on thread style 4 through
2” diameter rods. Larger sizes or special rod ends are cut threads.
Style 4 rod ends are recommended where the workpiece is secured
against the rod shoulder. When the workpiece is not shouldered,

Special Thread Style 3

style 4 rod ends are recommended through 2” piston rod diameters
and style 8 rod ends are recommended on larger diameters. Use
style 9 for applications where female rod end threads are required.
If rod end is not specified, style 4 will be supplied.

o—]

—

CH—sl

D WRENCH
FLATS

f— W]
Used on 1'/2" bore cap
end and on head end
of 1'/2” bore with Code
2rod.

To order, specify “Style 3" and give desired dimensions for CC or KK, A and LA. If otherwise special, furnish dimensional sketch.
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INDUSTRIAL CYLINDERS

SERIES 2A HEAVY DUTY AIR CYLINDERS/SERIES 3L MEDIUM DUTY HYDRAULIC CYLINDERS
Style F  Side Tapped (NFPA MS4)

Y P + STROKE i
W [«———————— 1B + STROKE

Er‘ I:%EE

?

g i = incs
e el =l
HXT—J** SN + STROKE
(NFPA MP1)
PIVOT PIN
2 ]
el
CW— CB—> cw
Style C Side Lug (NFPA MS2)
—l |
(S EEE R
Il
| | |
SW> |———E ———= |*~FSW 4HOLES st - sU—~| +-SU—~| ‘«sw
SW— TS msw le—X§—=+=——— SS + STROKE ———=|
(NFPA MT1)
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Table 1 — Envelope and Mounting Dimensions

+.000/-.002 EE
Bore AA BB CB cD cw DD E NPTFt SAE* F FB G J K L LR M MR
1172 2.02 1 3/4 501 12 1/4-28 2 3/8** 6# 3/8 516 112 1 1/4 3/4 3/4 12 5/8
2 26 11/8 3/4 501 12 5/16-24 212 3/8** 6 3/8 3/8 1172 1 5/16 3/4 3/4 12 5/8
2172 31 11/8 3/4 501 12 5/16-24 3 3/8** 6 3/8 3/8 112 1 5/16 3/4 3/4 12 5/8
31/4 3.9 13/8 11/4 751 5/8 3/8-24 33/4 12 10 5/8 716 13/4 114 38 11/4 1 3/4  15/16
4 4.7 13/8 11/4 751 5/8 3/8-24 4172 12 10 5/8 716 13/4 114 38 11/4 1 3/4 15116
+.000/-.001 Add Stroke
Bore NT R SB ST Su sw 1D TF L ™ TS UF us ut LB P SN SS
1172 1/4-20 1.43 716 12 15/16 3/8 1.000 23/4 1 5/8 23/4 338 312 4 4 21/4  21/4 27/8
2 5/16-18 1.84 7116 172 15/16 3/8 1.000 33/8 1 7/8 31/4 41/8 4 4172 4 21/ 21/4  27/8
2172 3/8-16 2.19 716 12 15/16 3/8 1.000 37/8 1 11/4 33/4 4518 4112 5 41/8  23/8 23/8 3
31/4 1/2-13 2.76 9/16 3/4 11/4 1/2 1.000 411716 1 112 43/4 512 53/4 53/4 | 47/8 258 258 31/4
4 1/2-13 3.32 9/16 3/4 11/4 12 1.000 57/16 1 21116 512 61/4 6172 612 | 47/8 258 258 31/4
- Onv1‘/z", 2"and 2'/2" bore sizes, the head-end (only) pipe th‘read is not full depth on * Series 3L only: SAE straight thread ports are indicated by port number.
eylinders with No. 2 rods. Minimum of three full threads avalable. » # Straight thread ports on 1'/2” bore cap end, and head end with Code 2 rod, require an
1 Series 3L only; NPTF ports will be furnished as standard unless SAE straight thread adapter fitting. (See “Straight Thread Port Adapter” drawing on bottom of page.)
ports are specified. Adapters are furnished as standard.
Table 2 — Rod Dimensions Table 3 — Envelope and
Mounting Dimensions
Thread Rod Extensions and Pilot Dimensions
Rod 2A 3L Style St{le +.000 Add
Dia.  Rod Rod 8 4&9 -.002 Stroke
Bore | MM No. No. cc KK A B C D LA NA v w Y XG XS XT XF
11 58 1(Std.) 1(Std.) | 1/2-20 7/16-20 | 3/4 1124 3/8 12 138 916 1/4 5/8 11516 13/4 13/8 115/16 | 45/8
1 2 2 7/8-14 3/4-16 |11/8 1499 12 7/8 21/8 1516 12 A 2516 21/8 13/4 25/16 5
58 1(Std.) 1(Std.) | 1/2-20 7/16-20 | 3/4 1124 3/8 12 138 916 1/4 5/8 11516 13/4 13/8 115/16 | 45/8
2 |138 2 2 (11/412 114 | 158 1999 58 118 27/8 1516 58 11/4 29116 238 2 2916 | 51/4
1 3 3 7/8-14  3/4-16 | 11/8 1499 12 7/8 21/8 1516 12 1 2516 21/8 13/4 25/16 5
5/8 1(Std.) 7 1/2-20  7/16-20 | 3/4 1124 3/8 12 138 916 14 5/8 11516 13/4 13/8 115/16 | 43/4
21/2 | 13/4 2 2 11/2-12 11/4-12| 2 2374 34 1172 3172 11116 34 1172 213/16 258 21/4 213/16 | 55/8
1 3 1(Std.) | 7/8-14  3/4-16 | 11/8 1499 12 7/8 21/8 1516 12 1 2516 21/8 13/4 2516 | 51/8
1 1(Std.) 1(Std.) | 7/8-14 3/4-16 |11/8 1499 12 7/8 17/8 1516 1/4 3/4 2716 21/4 17/8 27116 | 55/8
31/4 | 2 2 2 13/4-12 11/2-12 | 21/4 2624 7/8 11116 358 115116 12 13/8 3116 27/8 21/2 31116 | 61/4
138 3 3 |11/412 114 |158 1999 58 11/8 258 1516 3/8 1 21116 21/2 21/8 211/16 | 57/8
1 1(Std.) 7 7/8-14  3/4-16 | 11/8 1499 12 7/8 17/8 1516 1/4 3/4 27116 21/4 17/8 2716 | 55/8
4 2172 2 2 |21/4-12 17/8-12| 3 3.124 1 2116 458 23/8 58 158 35/16 31/8 23/4 3516 | 61/2
138 3 1(Std.) |11/412 114 | 158 1999 58 11/8 258 1516 3/8 1 211116 21/2 21/8 211/16 | 57/8
Rod End Dimensions — See Table 2
Thread Style 4 LA Thread Style 8 A Thread Style 9 Straight Thread
(NFPA Style SM) A v (NFPA Style IM) A v (NFPA Style SF) Port Adapters
Small Male Wk STV Intermediate Male | oo CT 1V Short Female , [EE
M- th MM B
NA- NA -—
Py M - al Sty e _
W=

A high strength rod end stud is supplied on thread style 4 through
2" diameter rods. Larger sizes or special rod ends are cut threads.
Style 4 rod ends are recommended where the workpiece is secured
against the rod shoulder. When the workpiece is not shouldered,

Special Thread Styl

e 3

style 4 rod ends are recommended through 2” piston rod diameters
and style 8 rod ends are recommended on larger diameters. Use
style 9 for applications where female rod end threads are required. If

rod end is not specified, style 4 will be supplied.

To order, specify “Style 3” and give desired dimensions for CC or KK, A and LA. If otherwise special, furnish dimensional sketch.

Used on 1'/2" bore cap
end and on head end
of 1'/2” bore with Code
2rod.
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