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Catalog HY08-0932 Air Cylinders
Features, Benefits, Value Series 2AP & 2ANP Rod Lock

Benefits of using a piston Rod Lock include:
« Prevents rod movement upon release of stored energy
- Eliminates the need for pilot operated check valves for load holding
- Eliminates complicated piping between pilot operated check valves and the cylinder

Air port for

Rod Lock release.
Manual override shaft allows
release of the Rod Lock
independent of pneumatic
controls. The override is
spring loaded and engages
the Rod Lock when the
wrench is removed and the
air signal is absent.

Breather port.

Series 2A or 2AN heavy-
duty pneumatic cylinder.

Light weight aluminum Rod Lock body
is anodized for corrosion protection.

Piston rod extension and

Rod Lock pilot conform }
to NFPA dimensions. Rod wiper cleans rod on retract stroke

and excludes contamination from the
Rod Lock.

Rod Lock Features

¢ True Bolt-on Modularity — the cylinder is built and tested as a stand
alone unit. The Rod Lock is then assembled and tested at rated
holding force.

¢ Large Rod Lock Clamping Surface — provides uniform force to the
rod contact area. This allows holding forces to resist 100 psi input on the
cylinder cap end for most bore and rod combinations.

¢ Spring-engaged, air-released operation — ensures positive holding
in power-off situations with minimal air volume required for release.

e Manual release is standard — cam operated release disengages the
Rod Lock with a simple turn of a hex bolt. The default-to-lock function
springs back to the engaged position when released.

¢ Rod Lock is sealed to withstand harsh environments — NEMA
4X/IP67 rating protects internal components from contamination

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov

Parker Hannifin Corporation
Cylinder and Accumulator Division
www.parker.com/cylinder-accumulator Des Plaines, lllinois USA
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/\Warning

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS AND/OR SYSTEMS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE
DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker Hannifin Corporation, its subsidiaries and authorized distributors provide product and/or system options
for further investigation by users having technical expertise. It is important that you analyze all aspects of your application, including consequences of any
failure and review the information concerning the product or system in the current product catalog. Due to the variety of operating conditions and applications
for these products or systems, the user, through its own analysis and testing, is solely responsible for making the final selection of the products and systems
and assuring that all performance, safety and warning requirements of the application are met.

The product described herein, including without limitation, product features, specifications, designs, availability and pricing, are subject to change by Parker
Hannifin Corporation and its subsidiaries at any time without notice.

Offer of Sale

The items described in this document are hereby offered for sale by Parker Hannifin Corporation, its subsidiaries or its authorized distributors. This offer
and its acceptance are governed by provisions stated on a separate page of the document entitled ‘Offer of Sale’.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov

1 Parker Hannifin Corporation
Cylinder and Accumulator Division
www.parker.com/cylinder-accumulator Des Plaines, lllinois USA




Catalog HY08-0932 Air Cylinders
How to Select / Push & Pull Forces Series 2AP & 2ANP Rod Lock

How to Select a Series 2AP or 2ANP Cylinder

Step 1 — Determine the correct cylinder bore size necessary to achieve required push or pull force
using the available operating pressure (up to 100 psi). Follow steps in Theoretical Push
and Pull Forces below.

Step 2 — Select the mounting style that fits your installation needs. Determine the bore and rod
sizes available for the required mounting style and complete the model selection.

Step 3 — Choose a rod end style and the desired rod end accessories.

Theoretical Push and Pull Forces

The cylinder output forces are derived from this 2. In the same column, identify the force required to
formula: move the load (always rounding up). If the piston
rod is in compression use the ‘Push’ row and if the

F=PxA piston rod is in tension use the ‘Pull’ row.
Where F = Force in pounds. ] ) 3. Inthe row to the left is the bore required. To select
P = Pressur.e at the cylinder in pounds per the correct rod diameter for the stroke required use
square inch. the Piston Rod-Stroke Selection Chart on page 7.
A = Effective aLea of cylinder piston in If the cylinder envelope dimensions are too large for
square Inches. the application, increase the operating pressure to the
To determine the bore size for the application, follow maximum pressure in the table below, if possible, and
the steps below. repeat steps 1 - 3.
1. Select the Operating Pressure column closest to
that desired.

Push and Pull Force in Pounds

Bore | Rod @ | Operating Piston Operating Pressure in psi Bore | Rod @ | Operating Piston Operating Pressure in psi
7] Direction Area (7] Direction Area
(inches?) 60 80 100 (inches?) 60 80 100
112 5/8 Push 1.767 106 141 177 1 Push 19.635 1178 1571 1964
Pull 1.460 88 117 146 5 Pull 18.850 1131 1508 1885
5/8 Push 3.142 189 251 314 138 Push 19.635 1178 1571 1964
9 Pull 2.835 170 227 284 Pull 18.150 1089 1452 1815
1 Push 3.142 189 251 - 138 Push 28.274 1696 2262 2830
Pull 2.357 141 189 - 6 Pull 26.789 1607 2143 2679
5/8 Push 4.909 295 393 491 13/4 Push 28.274 1696 2264 2830
21/2 Pull 4.602 276 368 460 Pull 25.869 1552 2070 2587
1 Push 4.909 295 393 491 138 Push 50.265 3016 4021 5027
Pull 4.124 247 330 412 8 Pull 48.780 2927 3902 4878
1 Push 8.296 498 664 830 134 Push 50.265 3016 4021 5027
31/ Pull 7.511 451 601 751 Pull 47.860 2872 3829 4786
138 Push 8.296 498 664 830
Pull 6.811 409 545 681 * Maximum Rod Lock operating pressure = 100 PSI
1 Push 12.566 754 1005 1257
4 Pull 11.781 707 942 1178
138 Push 12.566 754 1005 1257
Pull 11.081 665 886 1108
Cylinder Pressure Rating & Rod Lock Holding Force
Bore @ 11/2 2 21/2 31/4 4 5 6 8
so | 0 | 1 | 500 | Jh | abe | b0 | 1 | R
Pressu‘i:'g‘:ﬁe;g (osi) 100 100 80 100 100 100 100 100 100
Hol dﬁ:;“;;‘:z'; (b 180 314 250 491 830 1256 | 1963 | 2830 5026

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov

2 Parker Hannifin Corporation
Cylinder and Accumulator Division
www.parker.com/cylinder-accumulator Des Plaines, lllinois USA
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Mounting Styles / Standard Specifications

Air Cylinders
Series 2AP & 2ANP Rod Lock

Series 2AP/2ANP Mounting Styles

Style T
No Mount

Style TC
Tie Rods Extended

Style J

Cap Rectangular

Style H

NFPA MP5

Style SB

Style D
Head Trunnion

NFPA MT1

NFPA MT2

Style DB
Cap Trunnion

Style DD
Intermediate
Trunnion

Standard Specifications

+ 11 Standard mounting styles
- Bore sizes - 1'/2" to 8"
- Strokes — up to 120"

+ Piston Rod Diameters — 5/s" to 13/4"

« Working pressure up to 100 psi
« Single and double rod construction available
« Temperature range — -10°F (-23°C) to +165°F

(+74°C)

Fluorocarbon Seals

Seal Classes Typical Fluids Temperature Range

1 — Standard Dry 50y filtered air -10°F (-23°C) to +165°F (+74°C)
Nitrile Seals

5 — Optional (At extra cost) Dry 50y filtered air -10°F (-23°C) to +165°F (+74°C)

Note: Class 5 seals do not increase temperature resistance of the cylinder and Rod Lock assembly.
Specify Class 5 seals for chemical compatibility.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov

www.parker.com/cylinder-accumulator

Parker Hannifin Corporation
Cylinder and Accumulator Division

Des Plaines, lllinois USA
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Model Code Series 2AP & 2ANP Rod Lock
2AP / 2ANP Model Code
2] [c][ | [g] [2aP] [L] [u] [ | [ | |_1Jur1 LA] [c]| [127]
Bore Double Series Ports’ Special Piston Rod Cushion
Size Rod Modifications Thread Cap
Cylinder Style
Cushion Mounting Piston Common Piston Rod Piston Rod Stroke
Head Style Modifications Number Thread
Type
. Use “C” only
Use “C” only if cap end
if head end - — - cushion
cushion 2AP = Specify: Use “S"for Specify: is required.
is required. Series 2A U= NPTF Special Modifica- 4 = Small Male
Cylinder with Ports tion other than rod 8 = Int diat
Piston Rod R = BSPP end, and specify - l\?l elrme late
Lock - modification. ale .
2ANP = Ports 9 = Female Specify
p - ki
Specify | [Use "K” only Series 2AN 55= Flange Specify: oo
bore size | |if double rod Cylinder with Coupler A = UNF Required
ininches | |cylinder Piston Rod 3 = Special M= Metric in inches.
1/ is required. Lock (see note below)
2 A = Automotive
2'/2
3 To order thread
/a L= V= style 3, specify “3”
4 — Lipseal Piston Fluorocarbon? and give the
Specify: : - :
5 ) desired dimensions
6 T = No tie rods for KK, A, and W
8 extended or WF or furnish
TC = Tie rods ext. cap a dimensioned
J = Head rectangular sketch.
flange
H = Cap rectangular FOIF Single ROId CF%/”PderS’ g Double Rod Cylinders
flange select one only. Refer to ro For double rod ovli
L ylinders,
C = Side lugs ?hurr:ggr listing on pages 10 specify rod number and rod
F = Side t.ap . See Cylinder Stroke Chart on end symbqls for both piston
BB = Cap fixed clevis page 7 for minimum piston rods. A typical double rod
SB = Spherical bearing rod diameter. model number would be:
D = Head trunnion 2" KJ2APLU14A/14AX12"
DB = Cap trunnion
DD = Intermediate
trunnion

"Port thread styles for base cylinder only. Standard Rod Lock port is NPTF and cannot
be specified with this field entry. If a different Rod Lock port is required, place an 'S’
for special in the Special Modification field and indicate the desired Rod Lock port
thread style in the item notes.

2Fluorocarbon seals for the 2AP or 2ANP are only for chemical compatibility and not
for temperature resistance. The maximum rod lock operating temperature is +165°F.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov

4 Parker Hannifin Corporation
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Rod Lock Connection / Specifications

Air Cylinders
Series 2AP & 2ANP Rod Lock

Rod Lock Connection / Rod Lock Specifications

Connection

The Rod Lock release signal should be taken from

the main air supply and must be 60 psi or higher.
Avoid using cylinder lines for the release signal
because pressure levels may drop below the specified
minimum. A separate quick-venting valve should be
used for ON/OFF operation of the Rod Lock.

Caution: Release pressures that fall below 60 psi
may result in engagement of the Rod Lock.

The Rod Lock is not intended to stop a moving load.
The piston rod should not be moving when the Rod
Lock release signal is removed.

Series 2AP / 2ANP is not intended for use in water
service applications, environments with high humidity
levels, or when fluids may splash on the cylinder or
piston rod.

Other Series 2AP/ 2ANP and Rod Lock Features

« The Rod Lock can be operated in both directions,
engaging with the same holding force

+ The Series 2AP / 2ANP can be mounted in any
orientation. E.g. vertical, horizontal, rod up or down.

 The piston rod must not be rotated when the Rod
Lock is engaged. The Rod Lock cannot be used for
torsional braking.

» Rated Rod Lock holding force applies only to static
load conditions. If the rated load value is exceeded,
slippage and other problems (including damage to
Rod Lock and piston rod) may occur.

+ An unrelated, redundant safety system is
recommended to help ensure personal safety.

Rod Lock Specifications

Sample Pneumatic Circuit

2 T 7 £y

3/2 LOCK VALVE Y
(internal pilot)

5/3 CYLINDER
VALVE
(external pilot)

Auxiliary
Supply

<O>
PAN
Main Supply

1. The Lock Valve must be energized during cylinder
motion. When the Lock Valve is not energized, the
Rod Lock is engaged and the Cylinder Valve must be
in the mid-position.

2. The Cylinder Valve must be energized during extend
or retract. It should also be energized at stroke end
until a change of direction is required.

3. The 5/3 Cylinder Valve mid-position may be
pressurized outlets if the combination of pressure
load on the cylinder and the inertia effects of the
attached load do not exceed the holding force rating
of the Rod Lock device, including allowance for
wear.

4. Do not use cylinder lines for logic functions because
pressures can vary significantly.

Bore @ Rod No. Rod @ Air Chamber Rated Holding Minimum Override Torque Cylinder
Volume (in3) Force (Ibs) (ft-lbs applied to hex shaft) Pressure
Rating (psi)

1.50 1 0.625 0.25 180 6 100
1 0.625 0.71 314 16 100
2:00 3 1.000 0.68 250 16 80
1 0.625 1.26 491 16 100
2:50 3 1.000 1.49 491 16 100
1 1.000 3.20 830 17 100
3.25 3 1.375 2.1 830 17 100
1 1.000 6.73 1256 45 100
4.00 3 1.375 4.78 1256 45 100
1 1.000 11.50 1963 72 100
5.00 3 1.375 9.50 1963 72 100
1 1.375 14.08 2830 135 100
6.00 3 1.750 12.75 2830 135 100
1 1.375 22.66 5026 160 100
8.00 3 1.750 23.21 5026 160 100

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov

www.parker.com/cylinder-accumulator

Parker Hannifin Corporation
Cylinder and Accumulator Division
Des Plaines, lllinois USA
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Weight of Cylinder with Rod Lock Series 2AP & 2ANP Rod Lock

Cylinder Weights

To determine the weight of a Series 2AP or 2ANP cylinder, first select the basic zero stroke weight for the
mounting required, and then calculate the weight of the cylinder stroke and add the results to the basic weight.
For extra rod extension, use piston rod weights per inch in Table B.

Table A — Series 2AP & 2ANP Cylinder Weights in Pounds

Ba.:':e&ii:ﬁf -cz)g::dsetrrike Add Per Ba[s)ic::uvlv:i:l:)td- (z:frl: :i:zke Add Per
Bore @ Rod @ Inch of Inch of
T, TC, C, BB, SB Stroke KT KC, KD, Stroke
F,H,J D, DB, DD KF, KJ KDD
1172 5/8 6.0 6.6 0.3 6.6 7.2 0.6
9 5/8 8.8 9.2 0.4 9.7 10.1 0.8
1 9.9 10.4 0.5 10.8 11.3 1.1
212 5/8 12.9 13.6 0.5 14.2 14.8 0.9
1 14.8 15.3 0.6 16.1 16.6 1.2
31/4 1 25.3 26.3 0.7 27.3 28.2 1.4
13/8 28.2 29.3 0.9 30.2 31.2 1.8
4 1 37.0 41.8 0.8 39.9 44.2 1.6
13/8 37.2 41.9 1.0 40.1 44.4 2.0
5 1 61.2 68.8 1.2 65.5 72.5 2.3
13/8 61.7 69.3 1.4 66.0 73.0 2.7
6 13/8 95.7 104.0 1.7 101.7 109.6 3.4
13/4 98.6 107.0 1.9 104.6 112.6 3.9
8 13/8 163.6 168.8 2.4 173.9 178.9 4.8
13/4 169.0 174.3 2.7 179.2 184.4 5.4

Table B - Piston Rod Weights in Pounds

Rod Piston Rod

o Weight Per Inch
5/8" 0.09

1" 0.22
13/8" 0.42
13/4" 0.68

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Cylinder Stroke Chart Series 2AP & 2ANP Rod Lock
Piston Rod — Stroke Selection Chart ROD DIAMETER
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THRUST-POUNDS
How to Use the Chart
The se_lection of a piston rod for thrust (push) conditions requires the intersection lies.
following steps: C) If required length of stop tube is in the region labeled “consult
1. Determine the type of cylinder mounting style and rod end factory,” submit the following information for an individual analysis:
connection to be used. Then consult the chart below and find the 1) Cylinder mounting style.

“stroke factor” that corresponds to the conditions used. 2) Rod end connection and method of guiding load
2. Using_this stroke factor, determine the “basic length” from the 3) Bore, required stroke, length of rod extension (Dim. “A” and “W”) if
equation: Basic - Actual , Stroke greater than standard, and series of cylinder used.
Length Stroke Factor 4) Mounting position of cylinder. (Note: If at an angle or vertical, specify
direction of piston rod.)
5) Operati ressure of cylinder if limited to less than standard pressure
for cylinder selected.

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

3. Find the load imposed _for the thrust application by multiplying the Warning
full bore area of the cylinder by the system pressure. Piston rods are not normally designed to absorb bending moments or

4. Enter the graph along the values of “basic length” and “thrust” as loads which are perpendicular to the axis of piston rod motion. These
found above and note the point of intersection: additional loads can cause the piston rod end to fail. If these types of
A) The correct piston rod size is read from the diagonally additional loads are expected to be imposed on the piston rods, their
curved line labeled “Rod Diameter” next above the point of magnitude should be made known to our Engineering Department so
intersection. they may be properly addressed. Additionally, cylinder users should
B) The required length of stop tube is read from the right of the always make sure that the piston rod is securely attached to the machine
graph by following the shaded band in which the point of member.
Recommended Mounting Styles for Rod End Stroke
Maximum Stroke and Thrust Loads Connection Case Factor

Groups 1 or 3 _Fixed and
R | 50
Long stroke cylinders for thrust loads should be mounted igidly Guided I

using a heavy-duty mounting style at one end, firmly fixed

and aligned to take the principal force. Additional mount- Pivoted and .
ing should be specified at the opposite end, which should Rigidly Guided " I-I—[y 70
be used for alignment and support. An intermediate et .

support may also be desirable for long stroke cylinders
mounted horizontally. Machine mounting pads can be Supported but
adjustable for support mountings to achieve proper align- not m /I;;EF;L 2.00

ment. Rigidly Guided
. [

Group 2 Pivoted and v —0 | 1.00
Style D — Trunnion on Head Rigidly Guided

Pivoted and v Pl 2] 150
Style DD — Intermediate Trunnion Rigidly Guided

Pivoted and vi [dll '.I-@] 2.00
Style DB — Trunnion on Cap or Rigidly Guided

Style BB — Clevis on Cap

7 Parker Hannifin Corporation
Cylinder and Accumulator Division
www.parker.com/cylinder-accumulator Des Plaines, lllinois USA




Catalog HY08-0932
Stop Tubing / Mounting Classes

Air Cylinders
Series 2AP & 2ANP Rod Lock

Stop Tubing

Stop tube is recommended to lengthen the distance
between the gland and piston to reduce bearing loads
when the cylinder is fully extended. This is especially
true of horizontally mounted and long stroke cylinders.
Long stroke cylinders achieve additional stability
through the use of a stop tube.

When specifying cylinders with long stroke and stop
tube, be sure to call out the net stroke and the length
of the stop tube. Machine design can be continued
without delay by laying in a cylinder equivalent in length
to the NET STROKE PLUS STOP TUBE LENGTH, which
is referred to as GROSS STROKE.

Refer to piston rod/stroke selection chart to determine
stop tube length.

UNTHREADED

STON
CUSHION SPACER
SLEEVE

N z N
H@ﬁ

PISTON

(HEAD END) (CAP END)

1IZN\NINS ANND
NET——‘—:FOTAL STOP.
STROKE ! TUBE LENGTH
GROSS STROKE
LB + GROSS STROKE—— =i

Double piston design is supplied on air cylinders with
cushion head end or both ends.

(HEAD END)

(PISTON ROD) $T0P

UBE

PISTON (CAP END)
i i

=\

-
DET STROKE —~
GROSS STROKE LENGTH
LB + GROSS STROKE ——— |
This design is supplied on cushion cap end non cush-

ion
cylinders.

Mounting Classes

Standard mountings for fluid power cylinders fall into
three basic groups. The groups can be summarized as

follows:

Group 1 — Straight Line Force Transfer with fixed mounts
which absorb force on cylinder centerline.

Group 2 — Pivot Force Transfer. Pivot mountings permit a
cylinder to change its alignment in one plane.

Group 3 — Straight Line

Force Transfer with fixed mounts

which do not absorb force on cylinder

centerline.

Because a cylinder’s mounting directly affects the maxi-
mum pressure at which the cylinder can be used, the
chart below should be helpful in selection of the proper
mounting combination for your application. Stroke
length, piston rod connection to load, extra piston rod
length over standard, etc., should be considered for
thrust loads. Alloy steel mounting bolts are recommend-
ed for all mounting styles, and thrust keys are recom-

mended for Group 3.

Group 1 FIXED MOUNTS which absorb force on cylinder centerline.

Heavy-Duty Service

NN

Z

NN\

Y

For Thrust Loads Mtg. Style TC
For Tension Loads

Medium -Duty Service

For Thrust Loads Mtg. Style H

For Tension Loads Mtg. Style J

Group 2 PIVOT MOUNTS

which absorb force on cylinder centerline.

Heavy-Duty Service
For Thrust Loads
For Tension Loads

Mtg. Styles DD, D
Mtg. Styles BB, DD, D, DB

Medium-Duty Service
For Thrust Loads
For Tension Loads

Mtg. Style BB
Mtg. Style BB

Group 3 FIXED MOUNTS which do not absorb force on the centerline

Heavy-Duty Service

o, 1]

& 7

For Thrust Loads Mtg. Style C
For Tension Loads Mtg. Style C
Medium-Duty Service

For Thrust Loads Mtg. Style F
For Tension Loads Mts. Style F

APROP 65 WARNING

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Rod Lock Features and Specifications

Air Cylinders
Series 2AP & 2ANP Rod Lock

LED Light on Sensor
Front End of Back End of
Rod Lock Rod Lock

A

LED Light
on Sensor

WY

Figure 6

Disengagement Sensor Definition - Sensor is
activated when the rated air pressure is applied and
the piston moves to a disengaged position.

Engagement Sensor Definition - Sensor is acti-
vated when the piston moves out of the disengaged
position into a position in which the clamp collar
constricts on the rod.

Operating Mode Sensor

Sensing Disengagement Position:

1. With Rod Lock on rod, supply air pressure to the Rod
Lock so it is disengaged.

2. Install sensor as shown in Figure 6. Start with sensor
positioned closest to the back of the Rod Lock, past
the sensing target. Slide the sensor towards the front
end of the Rod Lock until LED is lit. Once the LED is
lit, move sensor a small amount further into sensing
target.

3. Use a standard flat-head screwdriver or 1.5mm allen
wrench to turn the screw and fix the sensor in the
t-slot.

4. Cycle air pressure to ensure the LED is lit only when
release air pressure is supplied to the Rod Lock.

Sensing Engagement Position:

1. With Rod Lock on rod, remove air pressure to the
Rod Lock so it is engaged.

2. Install sensor as shown in Figure 6. Start with sensor
positioned closest to the front of the Rod Lock, be-
fore the sensing target is reached. Slide the sensor
towards the back end of the Rod Lock until LED is
lit. Once the LED is lit, move sensor a small amount
further into sensing target.

3. Use a standard flat-head screwdriver or 1.5mm allen
wrench to turn the screw and fix the sensor in the
t-slot.

4. Cycle air pressure to ensure the LED is lit only when
air pressure is removed from the Rod Lock.

Sensor Type Magneto-resistive
Supply Voltage 10to 30V DC
Operational Current <150 mA

Switching Type

Normally Open (PNP or NPN Available)

Ambient Temperature

-25t0 70°C (-13 to +158°F)

Switching Status Indicator | LED, Yellow
Cable Length 7 meters (22.9 feet)
Protection Class IP68

Circuit Protection

Short Circuit, Wire Breakage, Reverse Polarity

Parker Part Number Description

966190 RL Sensor NPN NO

966195 RL Sensor PNP NO

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders
T Mount - Single Rod End Series 2AP & 2ANP Rod Lock

T Mount - Single Rod End

. | Y
1'/2" 1o 8" Bore Size P + STROKE
WF H EE
~Q- SEF

{ Van:B): .
z -9 @ |l g 7,

SQ y ROD LOCK M M

UNLOCK E
l ZMM \ = -
- kNt P16 ﬂ Lk
LG + STROKE

T Mount Single Rod End — Envelope and Mounting Dimensions

Bore @ E EE EF F1 G J K N3 NR R P * 8" Bore has exposed
NPTF | NPTF Hex | (Max.) Add tie rod nuts on the Rod
Stroke Lock end
1.50 2.00 3/8 1/8 0.25 1.50 1.00 0.25 | 5/16 024 | 143 2.25
2.00 2.50 3/8 1/8 0.31 1.50 1.00 0.32 12 032 | 1.84 2.25
2.50 3.00 3/8 1/8 0.31 1.50 1.00 0.32 12 0.32 | 2.19 2.38
3.25 3.75 1/2 1/4 0.38 175 1.25 0.38 5/8 041 | 276 2.63
4.00 4.50 1/2 1/4 0.38 175 1.25 0.38 7/8 0.55 | 3.32 2.63
5.00 5.50 1/2 1/4 0.50 175 1.25 0.44 7/8 0.55 | 4.10 2.88
6.00 6.50 3/4 1/4 0.50 2.00 1.50 0.44 | 15/16 0.81 | 4.88 3.13
8.00 8.50 3/4 1/4 0.63 2.00 1.50 0.56 | 15/16 081 | 6.44 3.25

T Mount Single Rod End — Rod Dimensions

Bore @ Rod MM Thread Rod Extensions and Pilot Dimensions LG
No. | Rod @ cc KK A AC B [§ D H N1 N2 NA Q VD | WF Y Add
Style 8 | Style4 & +.000 Stroke
9 -.002
1.50 1 0625 | 1/220 | 7/16-20 | 0.75 | 1.13 | 1.124 [ 038 | 050 | 293 | 022 [ 014 | 056 | 072 | 038 [ 1.00 [ 511 | 6.80
1 0.625 | 1/2-20 | 7/16-20 | 0.75 | 1.13 | 1.124 [ 038 | 050 | 2.88 | 0.34 | 0.13 | 056 | 0.90 | 0.38 | 1.00 [ 5.13 | 6.81
2:00 3 1.000 | 7/8-14 | 3/4-16 | 113 | 188 | 1.499 [ 050 | 0.88 | 3.88 | 0.34 | 015 | 094 | 107 | 050 | 1.38 | 650 | 7.81
1 0.625 | 1/220 | 7/16-20 | 0.75 | 113 | 1124 [ 038 | 050 | 288 | 0.35 [ 0.15| 056 | 0.76 | 050 | 1.00 | 5.13 | 6.94
2:50 3 1.000 | 7/8-14 | 3/4-16 | 113 | 1.88 | 1.499 [ 050 | 0.88 | 400 | 035 [ 015 | 094 [ 112 | 050 | 1.38 | 663 | 8.06
1 1.000 | 7/8-14 | 3/4-16 | 113 | 1.88 | 1.499 [ 050 | 0.88 | 450 | 0.63 | 0.18 | 094 [ 151 | 050 | 1.38 | 7.31 | 9.13
3.25 3 1375 | 11/4-12 1-14 163 | 250 | 1.999 | 063 | 1.13 | 488 | 081 [ 025 | 131 | 165 | 063 | 163 | 7.94 | 9.50
1 1.000 | 7/8-14 | 3/4-16 | 113 | 1.88 | 1.499 | 050 | 0.88 | 488 | 063 | 024 | 094 | 173 | 050 | 1.38 | 769 | 9.50
4.00 3 1375 | 11/4-12 1-14 163 | 250 | 1.999 | 063 | 1.13 [ 513 077 [ 028 | 131 [ 168 | 075 | 163 | 819 | 9.75
1 1.000 | 7/8-14 | 3/4-16 | 113 | 1.88 | 1.499 | 050 | 0.88 | 538 | 0.72 | 022 [ 094 | 200 | 050 | 1.38 | 831 | 10.38
5.00 3 1.375 | 11/4-12 1-14 163 | 250 | 1.999 | 063 | 113 | 575 | 072 | 022 | 1.31 | 233 | 0.75 | 1.63 | 8.94 | 10.75
1 1375 | 11/4-12 1-14 163 | 250 | 1.999 | 063 | 1.13 | 638 | 117 [ 018 | 131 | 271 | 076 | 163 | 969 | 11.88
6.00 3 1750 | 11/2-12 | 11/412 | 2.00 | 3.00 | 2.374 | 0.75 | 150 | 6.88 | 1.50 | 0.18 | 1.69 | 3.07 | 0.88 | 1.88 | 10.44 | 12.38
1 1375 | 11/4-12 1-14 163 | 250 | 1.999 | 063 | 1.13 | 663 | 131 | 018 | 1.31 | 289 [ 0.76 | 1.63 | 10.06 | 12.38
8.00 3 1750 | 11/2-12 | 11/412 | 2.00 | 350 | 2.374 | 075 | 150 | 713 | 157 | 018 | 169 | 315 | 0.88 | 1.88 | 10.81 | 12.88

Rod End Dimensions
Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A

A= WF }= A= WF = WF
VD cc —~ VD 5’1 o ~-VD
KK~ o \ Cl=l c
ONA DNA | ‘ ONA W ;
gB ‘ ‘Wﬁﬁ\e} (;B ] | ‘ T‘T—M\@ oB 1 JJ;_?€7 d\@ ﬂ\é
O KK +
jf—iid_i\‘;j e Sl X J*—f&ty y
ROD LOCK ROD LOCK ROD LOCK RL?V\?LB%(I:(K
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS i FLATS |
OMM FLATS — oMM
“Special” Thread Style 3 To order, specify “Style 3” and give desired dimensions for KK,
Special thread, extension, rod eye, blank, etc. are also available. A, &WF. If otherwise special furnish dimensional sketch.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932

TC Mount - Single Rod End

Air Cylinders

Series 2AP & 2ANP Rod Lock

TC Mount - Single Rod End*
1'/2" 1o 8" Bore Size

TC Mount Single Rod End — Envelope and Mounting Dimensions

DD
WF LG + STROKE ——
. . X
TS | Tk Siasis N
sa ¥l 2 m
1 ST A = oS

el

Bore AA BB DD E K R * 8" Bore has exposed tie rod nuts on the Rod Lock end
[}
1.50 2.02 1.00 1/4-28 2.00 0.25 1.43
2.00 2.60 1.13 5/16-24 2.50 0.31 1.84
2.50 3.10 113 5/16-24 3.00 0.31 2.19
3.25 3.90 1.38 3/8-24 3.75 0.38 2.76
4.00 4.70 1.38 3/8-24 4.50 0.38 3.32
5.00 5.80 1.81 1/2-20 5.50 0.44 4.10
6.00 6.90 1.81 1/2-20 6.50 0.44 4.88
8.00 9.10 2.31 5/8-18 8.50 0.56 6.44
TC Mount Single Rod End — Rod Dimensions
Bore Rod No. MM Thread Rod Extensions and Pilot Dimensions LG
Rod @ cc KK A AC B c D NA VD WF | Add Stroke
Style8 |[Style48&9 +.000
-.002
1.50 1 0.625 1/2-20 7/16-20 0.75 113 1.124 0.38 0.50 0.56 0.38 1.00 6.80
200 1 0.625 1/2-20 7/16-20 0.75 113 1.124 0.38 0.50 0.56 0.38 1.00 6.81
: 3 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 7.81
250 1 0.625 1/2-20 7/16-20 0.75 113 1.124 0.38 0.50 0.56 0.50 1.00 6.94
3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 8.06
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 9.13
3.25 3 1.375 | 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.63 1.63 9.50
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 9.50
4.00 3 1.375 | 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 9.75
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 10.38
5.00 3 1375 | 11/4-12 1-14 1.63 2.50 1.999 0.63 113 1.31 0.75 1.63 10.75
1 1375 | 11/4-12 1-14 1.63 2.50 1.999 0.63 113 1.31 0.75 1.63 11.88
6.00 3 1750 | 11212 | 11/4-12 2.00 3.00 2374 0.75 1.50 1.69 0.88 1.88 12.38
1 1375 | 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 12.38
8.00 3 1750 | 11212 | 11/4-12 2.00 3.50 2.374 0.75 1.50 1.69 0.88 1.88 12.88
Rod End Dimensions
Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF | A= WF = WF = [
VD cc - o 5,1 L vD Vb
KK—|  —~cpr \ Crr c
ONA ONA | ‘ @NA W ;
f;B | Mﬁf‘\@ (Z;B i = oB . =ik %\@ rﬂ—/b@
) _ﬂ ﬁiﬁ R J%% K Kfj%%%i + =~
ROD LOCK ROD LOCK RL?V\IIJLLO%(I:(K
D WRENCH unoex D WRENCH D WRENCH UNLOGK
FLATS MM - FLATS FLATS  gym-

“Special” Thread Style 3

OMM-

Special thread, extension, rod eye, blank, etc. are also available.

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

/\ PROP 65 WARNING

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders
J Mount - Single Rod End Series 2AP & 2ANP Rod Lock

J Mount — Single Rod End
1'/2" 1o 8" Bore Size UF

ZJ + STROKE

W r‘ r—i LG + STROKE

! D:'H"—?_P ! — - = T ]
T @ @ [ @ hy — E &IJ mj
E R 4 2 W
l @ o = B E mi

PSA @ FB ~F2
TF 4 HOLES

J Mount Single Rod End — Envelope and Mounting Dimensions

Bore E F2 FB R TF UF
o (Bolt)

1.50 2.00 0.63 0.25 143 2.75 338
2.00 2.50 0.63 0.31 1.84 3.38 413
2.50 3.00 0.63 0.31 2.19 3.88 463
3.25 375 0.75 0.38 2.76 469 5.50
4.00 450 0.75 0.38 3.32 5.44 6.25
5.00 5.50 0.75 0.50 210 6.63 7.63
6.00 6.50 0.75 050 4.88 7.63 8.63
8.00 8.50 1.00 063 6.44 9.75 11.00

J Mount Single Rod End — Rod Dimensions

Bore @ Rod No. MM Thread Rod Extensions and Pilot Dimensions Add Stroke
Rod @ cc KK A AC B 9 D NA v w LG zJ

Style8 |Style4&9 +.000

-.002
1.50 1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 - 0.63 6.80 8.05
1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 - 0.63 6.81 8.06
200 3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 - 1.00 7.81 9.44
1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 - 0.63 6.94 8.19
250 3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 . 1.00 8.06 9.69
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 - 0.75 9.13 10.63
3.25 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 - 1.00 9.50 11.25
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 - 0.75 9.50 11.00
4.00 3 1.375 | 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 - 1.00 9.75 11.50
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 - 0.75 10.38 11.88
500 3 1375 | 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 - 1.00 10.75 12.50
1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 - 0.88 11.88 13.50
6.00 3 1.750 11/2-12 11/4-12 2.00 3.00 2.374 0.75 1.50 1.69 0.13 1.13 12.38 14.25
1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 - 0.88 12.38 14.25
8.00 3 1.750 11/2-12 11/4-12 2.00 3.50 2.374 0.75 1.50 1.69 - 1.13 12.88 15.00

Rod End Dimensions

Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF |- A= WF |~ WF =
A
VD cc VD e VD
KK—|  ~lof \ Cj Cﬂ VD
ONA ONA | ‘ ONA W
; = @ e e i S O T © @
o8 1 @ o8B Jﬂ @ o8B =i i £ O
3 N b N P - 4/% =
ROD LOCK ROD LOCK ROD LOCK RL?VELE%(I:(K
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS oMM FLATS FLATS  gum-
oMM
“Special” Thread Style 3 To order, specify “Style 3” and give desired dimensions for KK,
Special thread, extension, rod eye, blank, etc. are also available. A, &WF. If otherwise special furnish dimensional sketch.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Air Cylinders
Series 2AP & 2ANP Rod Lock

Catalog HY08-0932
H Mount - Single Rod End

H Mount - Single Rod End

1'/2" 1o 8" Bore Size ZF + STROKE
LB + STROKE U1F
= rT rT1k—] [ ‘HE
E “IJ Lpr==T —Ti{{r} G} 41 {4} {J:r}
R 2 4 E

5 —— =3 L@ 4 @ 1)

3
J FL L—E—J \Q FB

" 4 HOLES

H Mount Single Rod End — Envelope and Mounting Dimensions

Bore E F FB R TF UF * Style HB Square Cap mount supplied in 8" bore.
o (Bolt) *8" Bore has exposed tie rod nuts on the Rod Lock

1.50 2.00 0.38 0.25 143 2.75 3.38 end

2.00 2.50 0.38 0.31 1.84 3.38 413

2.50 3.00 0.38 0.31 2.19 3.88 4.63

3.25 3.75 0.63 0.38 276 4.69 550

4.00 4.50 0.63 0.38 3.32 5.44 6.25

5.00 5.50 0.63 0.50 4.10 6.63 7.63

6.00 6.50 0.75 0.50 4.88 7.63 8.63

8.00 8.50 — 0.69* 7.57* 7.57* 8.50*

H Mount Single Rod End — Rod Dimensions

Bore @ Rod No. MM Thread Rod Extensions and Pilot Dimensions Add Stroke
Rod @ cc KK A AC B [§ D NA VD WF LB ZF
Style8 |[Style4&9 +.000
-.002
1.50 1 0.625 1/2-20 7/16-20 0.75 113 1124 0.38 0.50 0.56 0.38 1.00 7.18 8.18
1 0.625 1/2-20 7/16-20 0.75 113 1124 0.38 0.50 0.56 0.38 1.00 719 8.19
2.00 3 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 138 8.19 9.56
250 1 0.625 1/2-20 7/16-20 0.75 113 1124 0.38 0.50 0.56 0.50 1.00 7.31 8.31
3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 8.44 9.81
1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 9.75 11.13
3.25 3 1375 | 11/4-12 1-14 163 2.50 1.999 0.63 113 1.31 0.63 163 10.13 11.75
1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 10.13 11.50
4.00 3 1375 | 11/412 1-14 163 250 1.999 0.63 113 131 0.75 1.63 10.38 12.00
1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 11.00 12.38
5.00 3 1375 | 11/4-12 1-14 163 2.50 1.999 0.63 113 1.31 0.75 163 11.38 13.00
1 1375 | 11/4-12 1-14 163 2.50 1.999 0.63 113 1.31 0.75 163 12.63 14.25
6.00 3 1750 | 11/2-12 | 11/412 2.00 3.00 2374 0.75 150 1.69 0.88 1.88 13.13 15.00
1 1375 | 11/4-12 1-14 163 250 1.999 0.63 113 1.31 0.75 1.63 12.38* | 14.00%
8.00 3 1750 | 11/2-12 | 11/4-12 2.00 3.50 2374 0.75 150 1.69 0.88 188 12.88* | 14.25*
Rod End Dimensions
Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF | A= WF = WF = [
\ VD A VD
| o] VD CC\ cj cﬂ ~—VD
N ONA | ‘ ONA W
| = O — ] © L@
7B i 2B Jde [%]=] KKﬁﬂ&ﬂ d\ +
4 4+ — = j*—g/%h o ==
ROD LOCK ROD LOCK ROD LOCK RL?A?LL()%?(K
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS oMM - FLATS — FLATS  gum-

“Special” Thread Style 3
Special thread, extension, rod eye, blank, etc. are also available.

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

/\ PROP 65 WARNING

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders

C Mount - Single Rod End Series 2AP & 2ANP Rod Lock
C Mount - Single Rod End USs
e on .
1/2 t 8" Bore Size & _WE LG + STROKE
1
a8 ZHoLES EaN= b

-
o7 [ (st T ——— 11

]! 3
3 T | |
sw»@mg XS s ‘ksu-l SS+STROKEE o

C Mount Single Rod End — Envelope and Mounting Dimensions

Bore E SB ST suU sw TS us Ss *8" Bore has exposed tie rod
2] (Bolt) Add Stroke nuts on the Rod Lock end
1.50 2.00 0.38 0.50 0.94 0.38 2.75 3.50 2.88
2.00 2.50 0.38 0.50 0.94 0.38 3.25 4.00 2.88
2.50 3.00 0.38 0.50 0.94 0.38 3.75 4.50 3.00
3.25 3.75 0.50 0.75 1.25 0.50 4.75 5.75 3.25
4.00 4.50 0.50 0.75 1.25 0.50 5.50 6.50 3.25
5.00 5.50 0.75 1.00 1.56 0.69 6.88 8.25 3.13
6.00 6.50 0.75 1.00 1.56 0.69 7.88 9.25 3.63
8.00 8.50 0.75 1.00 1.56 0.69 9.88 11.25 3.75

C Mount Single Rod End — Rod Dimensions

Bore @ | Rod No. MM Thread Rod Extensions and Pilot Dimensions LG
Rod @ cc KK A AC B c D NA VD WF XS Add
Style8 |Style4&9 +.000 Stroke
-.002
1.50 1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 0.38 1.00 4.55 6.80
1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 0.38 1.00 4.56 6.81
200 3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 5.94 7.81
1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 0.50 1.00 4.56 6.94
250 3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 6.06 8.06
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 6.75 9.13
3.25 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.63 1.63 7.38 9.50
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 7.13 9.50
4.00 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 7.63 9.75
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 7.94 10.38
5.00 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 8.56 10.75
1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 9.19 11.88
6.00 3 1.750 11/2-12 11/4-12 2.00 3.00 2.374 0.75 1.50 1.69 0.88 1.88 9.94 12.38
1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 9.56 12.38
8.00 3 1.750 11/2-12 11/4-12 2.00 3.50 2.374 0.75 1.50 1.69 0.88 1.88 10.31 12.88

Rod End Dimensions

Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF | A WF (= WF (= [
A
VD cc VD e VD
KKW Cl=r \ Cj Cﬂ VD
BNA ONA | ‘ ONA W ;
! = U 1 W N @ ﬁj&ﬂi 1 @ ~ i
B 2B I w B KK- ] ¥ y
ROD LOCK ROD LOCK ROD LOCK RV
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS oMM FLATS FLATS  gum-
oMM
“Special” Thread Style 3 To order, specify “Style 3” and give desired dimensions for KK,
Special thread, extension, rod eye, blank, etc. are also available. A, &WF. If otherwise special furnish dimensional sketch.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders
F Mount — Single Rod End Series 2AP & 2ANP Rod Lock

F Mount - Single Rod End
1'/2" 1o 8" Bore Size

— WF LG + STROKE

7 R

52010 = 1 fiD

==
=
sl

T .

o

XT % SN + STROKEA

| 3
J N L NT THREAD, ND DEEP
4 TAPPED MTG. HOLES

F Mount Single Rod End — Envelope and Mounting Dimensions

Bore E ND NT TN SN *8" Bore has exposed tie rod nuts on the Rod Lock
o Add Stroke end
1.50 2.00 0.31 1/4-20 0.63 2.25
2.00 2.50 0.34 5/16-18 0.88 2.25
2.50 3.00 0.44 3/8-16 1.25 2.38
3.25 3.75 0.50 1/2-13 1.50 2.63
4.00 4.50 0.63 1/2-13 2.06 2.63
5.00 5.50 0.75 5/8-11 2.69 2.88
6.00 6.50 0.88 3/4-10 3.25 3.13
8.00 8.50 1.13 3/4-10 4.25 3.25

F Mount Single Rod End — Rod Dimensions

Bore @ Rod No. MM Thread Rod Extensions and Pilot Dimensions LG
Rod @ cc KK A AC B c D NA VD WF XT Add
Style8 |[Style4&9 +.000 Stroke
-.002
1.50 1 0.625 1/2-20 7/16-20 0.75 113 1.124 0.38 0.50 0.56 0.38 1.00 5.11 6.80
1 0.625 1/2-20 7/16-20 0.75 113 1124 0.38 0.50 0.56 0.38 1.00 5.13 6.81
2.00 3 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 6.50 7.81
1 0.625 1/2-20 7/16-20 0.75 113 1124 0.38 0.50 0.56 0.50 1.00 5.13 6.94
2:50 3 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 6.63 8.06
1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 7.31 9.13
3.25 3 1.375 11/4-12 1-14 163 2.50 1.999 0.63 1.13 1.31 0.63 163 7.94 9.50
1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 7.69 9.50
4.00 3 1.375 11/4-12 1-14 163 2.50 1.999 0.63 1.13 1.31 0.75 163 8.19 9.75
1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 0.94 0.50 1.38 8.31 10.38
5.00 3 1.375 11/4-12 1-14 163 2.50 1.999 0.63 1.13 1.31 0.75 163 8.94 10.75
1 1.375 11/4-12 1-14 163 2.50 1.999 0.63 1.13 1.31 0.75 1.63 9.69 11.88
6.00 3 1.750 11/2-12 | 11/4-12 2.00 3.00 2.374 0.75 1.50 1.69 0.88 1.88 10.44 12.38
1 1.375 11/4-12 1-14 163 2.50 1.999 0.63 1.13 1.31 0.75 163 10.06 12.38
8.00 3 1.750 11/2-12 | 11/4-12 2.00 3.50 2.374 0.75 1.50 1.69 0.88 1.88 10.81 12.88

Rod End Dimensions

Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
=A== WF = A WF = WF (= [
A
VD cc VD o VD
KK—| Clt \ cj Cﬂ VD
ONA ONA | ‘ @NA W ;
! ‘ “fa\@ LT T\rﬁ\@ ﬁi/fﬁ;ﬂiw ﬁ\@ rﬂ—/“{i}
i o~ 7 O (7 O -
4 N b N et =
ROD LOCK ROD LOCK ROD LOCK RL?AIIJLB%(I:(K
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS oMM - FLATS FLATS  gum-
oMM
“Special” Thread Style 3 To order, specify “Style 3” and give desired dimensions for KK,
Special thread, extension, rod eye, blank, etc. are also available. A, &WF. If otherwise special furnish dimensional sketch.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Air Cylinders
Series 2AP & 2ANP Rod Lock

Catalog HY08-0932
BB Mount — Single Rod End

BB Mount - Single Rod End

A ZC + STROKE
1'/2" 1o 8" Bore Size
) — WF LG + STROKE
1
[ fn=s) — ’_’i;lnm
g L[ S i@ {
2 I in 4 E
[ A SQ.
3
CB
XC + STROKE CW— <= —CW
BB Mount Single Rod End — Envelope and Mounting Dimensions
Bore @ CB CcD* cwW E L LR M MR * 8" Bore has exposed tie rod
+.000 nuts on the Rod Lock end
-.002
1.50 0.75 0.501 0.50 2.00 0.75 0.75 0.50 0.63 * Dimension CD is pin diameter.
2.00 0.75 0.501 0.50 2.50 0.75 0.75 0.50 0.63
2.50 0.75 0.501 0.50 3.00 0.75 0.75 0.50 0.63
325 1.25 0.751 0.63 3.75 1.25 1.00 0.75 0.94
4.00 1.25 0.751 0.63 4.50 1.25 1.00 0.75 0.94
5.00 1.25 0.751 0.63 5.50 1.25 1.00 0.75 0.94
6.00 1.50 1.001 0.75 6.50 1.50 1.25 1.00 1.19
8.00 1.50 1.001 0.75 8.50 1.50 1.25 1.00 1.19
BB Mount Single Rod End — Rod Dimensions
Bore @ | Rod No. MM Thread Rod Extensions and Pilot Dimensions Add Stroke
Rod @ cc KK A AC B c D NA VD WF LG XC zc
Style8 |Style4&9 +.000
-.002
1.50 1 0.625 1/2-20 7/16-20 0.75 1.13 1124 | 0.38 0.50 056 | 038 | 1.00 6.80 8.55 9.05
200 1 0.625 1/2-20 7/16-20 0.75 1.13 1124 | 038 0.50 056 | 038 | 1.00 6.81 8.56 9.06
‘ 3 1.000 7/8-14 3/4-16 113 1.88 1499 | 050 0.88 094 | 050 | 1.38 7.81 994 | 10.44
250 1 0.625 1/2-20 7/16-20 0.75 1.13 1124 | 0.38 0.50 056 | 0.50 | 1.00 6.94 8.69 9.19
: 3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 [ 0.50 0.88 094 | 050 [ 1.38 8.06 1019 | 10.69
225 1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 | 050 0.88 094 | 050 | 1.38 9.13 1175 | 12.50
: 3 1375 | 11/4-12 1-14 1.63 2.50 1.999 | 063 113 1.31 063 | 1.63 9.50 1238 | 13.13
400 1 1.000 7/8-14 3/4-16 1.13 1.88 1499 | 0.50 0.88 094 | 050 | 1.38 9.50 1213 | 12.88
: 3 1.375 | 11/4-12 1-14 1.63 2.50 1.999 | 0.63 1.13 1.31 075 | 1.63 9.75 1263 | 13.38
500 1 1.000 7/8-14 3/4-16 1.13 1.88 1499 | 050 0.88 094 | 050 | 1.38 | 1038 | 13.00 | 13.75
: 3 1375 | 11/4-12 1-14 1.63 2.50 1.999 | 063 113 1.31 075 | 163 | 1075 | 13.63 | 14.38
600 1 1375 | 11/4-12 1-14 1.63 250 1999 | 063 1.13 1.31 075 | 163 | 11.88 | 15.00 | 16.00
: 3 1750 | 11/2-12 | 11412 | 2.00 3.00 2374 | 075 1.50 169 | 0.88 | 1.88 | 1238 | 1575 | 16.75
6.00 1 1375 | 11/4-12 1-14 1.63 2.50 1.999 | 063 1.13 1.31 075 | 163 | 1238 | 1550 | 16.50
: 3 1750 | 11/2-12 | 11/412 | 2.00 350 2374 | 075 1.50 169 | 088 | 1.88 | 12.88 | 1625 | 17.25
Rod End Dimensions
Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF A= WF |- WF |~
VD cc *1 ~VD 11 L vD ~VD
KK —=cfr \ Crr c
ONA ZNA | ‘ @NA W
: 1 o) Tpme] O —_ o o
o8B A 2B — @B A ey &
1 WA P Ul | € R =S =
j—i,a = — ~ — =
ROD LOCK ROD LOCK ROD LOCK RL?V\[A)LLO%(I:(K
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS oMM - FLATS —— FLATS  gym-

“Special” Thread Style 3

Special thread, extension, rod eye, blank, etc. are also available.

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

APROP 65 WARNING

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932
SB Mount - Single Rod End

Air Cylinders

Series 2AP & 2ANP Rod Lock

SB Mount - Single Rod End
1'/2" 1o 8" Bore Size

XC + STROKE

<
>

LG + STROKE LUBRICATION
FITTING 1
T ‘ = 1= HlTij‘U::I
L & a1 @ |
2 J 4 sq
- - Ms & [ & l
3
acb LEX
SB Mount Single Rod End — Envelope and Mounting Dimensions
Bore @ CcD* E EX MA MS NR * 8" Bore has exposed tie rod
+.0000 nuts on the Rod Lock end
-.0005
1.50 0.5000 2.00 0.44 0.75 0.94 0.63 e ) ) )
2.00 05000 250 044 0.75 0.94 063 Dimension CD is hole diameter.
2.50 0.5000 3.00 0.44 0.75 0.94 0.63
325 0.7500 3.75 0.66 1.00 1.38 1.00
4.00 0.7500 450 0.66 1.00 1.38 1.00
5.00 0.7500 5.50 0.66 1.00 1.38 1.00
6.00 1.0000 6.50 0.88 1.25 1.69 1.25
8.00 1.0000 8.50 0.88 1.25 1.69 1.25
SB Mount Single Rod End — Rod Dimensions
Bore @ Rod No. MM Thread A AC WF Add Stroke
Rod @ KK KK LG XC
Style 9 Style 7
150 1 0.625 7/16-20 - 0.75 113 1.00 6.80 8.55
200 1 0.625 7/16-20 - 0.75 113 1.00 6.81 8.56
: 3 1.000 - 7/16-20 113 1.88 1.38 7.81 9.94
250 1 0.625 7/16-20 - 0.75 113 1.00 6.94 8.69
: 3 1.000 - 7/16-20 113 1.88 1.38 8.06 10.19
325 1 1,000 3/4-16 - 113 1.88 138 9.13 11.75
: 3 1.375 - 3/4-16 1.63 2.50 1.63 9.50 12.38
400 1 1.000 3/4-16 - 113 1.88 1.38 9.50 12.13
: 3 1.375 - 3/4-16 1.63 2.50 1.63 9.75 12.63
5.00 1 1.000 3/4-16 - 113 1.88 1.38 10.38 13.00
: 3 1.375 - 3/4-16 1.63 2.50 163 10.75 13.63
6.00 1 1375 1-14 - 1.63 2.50 163 11.88 15.00
: 3 1.750 - 1-14 2.00 3.00 1.88 12.38 15.75
6.00 1 1.375 114 - 1.63 2.50 163 12.38 15.50
: 3 1.750 - 1-14 2.00 3.50 1.88 12.88 16.25
Rod End Dimensions
Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF [ A= WF = WF = S
\ (= A e
VD cc *‘ VD »1 L vD VD
KKW Chr c
INA @NA | @NA W
; = ; — — e © il @ g
2B i 2B B KK eSS +
4 4 i = =
ROD LOCK ROD LOCK RL?V\IIJLLO%(I:(K
D WRENCH unoex D WRENCH D WRENCH UNLOGK
FLATS oMM - FLATS FLATS  gum-

“Special” Thread Style 3

Special thread, extension, rod eye, blank, etc. are also available.

OMM-

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

/\ PROP 65 WARNIN

G WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of

California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov

www.parker.com/cylinder-accumulator
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Catalog HY08-0932 Air Cylinders
D Mount - Single Rod End Series 2AP & 2ANP Rod Lock

D Mount - Single Rod End

1'/2" to 8" Bore Size ut ~ WF f/————————— LG + STROKE
1
==Nunnn| mm| Jrmr)
i B LLE =115

gTD
N = &

Ll 1
TL E —TL
XG
D Mount Single Rod End — Envelope and Mounting Dimensions
Bore @ E ™D TL uTt * 8" Bore has exposed tie rod
+.000 nuts on the Rod Lock end
-.001
1.50 2.00 1.000 1.00 4.00
2.00 2.50 1.000 1.00 4.50
2.50 3.00 1.000 1.00 5.00
3.25 3.75 1.000 1.00 5.75
4.00 450 1.000 1.00 6.50
5.00 5.50 1.000 1.00 7.50
6.00 6.50 1.375 1.38 9.25
8.00 8.50 1.375 1.38 11.25
D Mount Single Rod End — Rod Dimensions
Bore @ | Rod No. MM Thread Rod Extensions and Pilot Dimensions LG
Rod @ cc KK A AC B c D NA VD WF XG |Add Stroke
Style8 |[Style48&9 +.000
-.002
1.50 1 0.625 1/2-20 7/16-20 0.75 113 1124 0.38 0.50 056 | 0.38 1.00 49 6.8
500 1 0.625 1/2-20 7/16-20 0.75 113 1124 0.38 0.50 056 | 0.38 1.00 4.94 6.81
’ 3 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 094 [ 050 1.38 6.31 7.81
250 1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 | 0.50 1.00 4.94 6.94
’ 3 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 094 | 050 1.38 6.44 8.06
325 1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 094 | 050 1.38 713 9.13
’ 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.63 1.63 7.75 9.50
400 1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 094 | 050 1.38 7.50 9.50
’ 3 1.375 11/4-12 1-14 163 2.50 1.999 0.63 113 1.31 0.75 1.63 8.00 9.75
500 1 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 094 | 050 1.38 8.13 10.38
’ 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 113 1.31 0.75 1.63 8.75 10.75
6.00 1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 113 1.31 0.75 1.63 9.50 11.88
’ 3 1.750 11/2-12 | 11/4-12 2.00 3.00 2.374 0.75 1.50 169 | 0.88 1.88 10.25 12.38
8.00 1 1.375 11/4-12 1-14 163 2.50 1.999 0.63 113 1.31 0.75 163 9.88 12.38
’ 3 1.750 11212 | 11/412 2.00 3.50 2.374 0.75 1.50 169 | 0.88 1.88 10.63 12.88
Rod End Dimensions
Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF |- A= WF |~ WF =
\ e A o
VD cc cj VD o VD
KK—| Chr o]
2NA DNA | ‘ ONA W
; =1 .9 Tl 9 T a—em] © A@‘g
o8 N 2B N 28 A e
st esses fs S 1] J[u— E;j 1 KK EHJ_ + y
ROD LOCK ROD LOCK ROD LOCK RL?VELLO%(I:(K
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS _ FLATS FLATS |
BMM oM oMM
“Special” Thread Style 3 To order, specify “Style 3” and give desired dimensions for KK,
Special thread, extension, rod eye, blank, etc. are also available. A, &WF. If otherwise special furnish dimensional sketch.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders

DB Mount - Single Rod End Series 2AP & 2ANP Rod Lock
DB Mount - Single Rod End
1'." to 8" Bore Size uT | WF LG + STROKE
- 1
[==Numi| [T1 =
i _&TD g TIE =TTTH

B K mgs!

3
L E"L”*T'- XJ + STROKE

DB Mount Single Rod End — Envelope and Mounting Dimensions

Bore @ E D TL uT * 8" Bore has exposed tie rod

+.000 nuts on the Rod Lock end
-.001

1.50 2.00 1.000 1.00 4.00

2.00 2.50 1.000 1.00 4.50

2.50 3.00 1.000 1.00 5.00

3.25 3.75 1.000 1.00 5.75

4.00 4.50 1.000 1.00 6.50

5.00 5.50 1.000 1.00 7.50

6.00 6.50 1.375 1.38 9.25

8.00 8.50 1.375 1.38 11.25

DB Mount Single Rod End — Rod Dimensions

Bore @ Rod No. MM Thread Rod Extensions and Pilot Dimensions Add Stroke
Rod @ cC KK A AC B c D NA VD WF LG XJ

Style8 |Style4&9 +.000

-.002
1.50 1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 0.38 1.00 6.80 7.30
1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 0.38 1.00 6.81 7.31
200 3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 7.81 8.69
1 0.625 1/2-20 7/16-20 0.75 1.13 1.124 0.38 0.50 0.56 0.50 1.00 6.94 7.44
250 3 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 8.06 8.94
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 9.13 9.88
3.25 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.63 1.63 9.50 10.50
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 9.50 10.25
4.00 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 9.75 10.75
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 0.94 0.50 1.38 10.38 11.13
5.00 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 10.75 11.75
1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 11.88 12.75
6.00 3 1.750 11/2-12 11/4-12 2.00 3.00 2.374 0.75 1.50 1.69 0.88 1.88 12.38 13.50
1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 1.13 1.31 0.75 1.63 12.38 13.25
8.00 3 1.750 11/2-12 11/4-12 2.00 3.50 2.374 0.75 1.50 1.69 0.88 1.88 12.88 14.00

Rod End Dimensions

Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF | A= WF = WF = [
A
VD cc VD o VD
KK—|  —=cf=t \ il ool vo
ONA ONA | ‘ @NA W ;
f ‘ ﬂﬁd\@ Ve ﬂ—ﬁ\@ i *7/;%;{7 A@ rﬂ—%\@
2B T [%)=] w B KK- ] ¥ =+
= B4 4 A S | R D =
ROD LOCK ROD LOCK ROD LOCK RL?AIIJLB%(I:(K
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS oMM - FLATS FLATS  gum-
oMM
“Special” Thread Style 3 To order, specify “Style 3” and give desired dimensions for KK,
Special thread, extension, rod eye, blank, etc. are also available. A, &WF. If otherwise special furnish dimensional sketch.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders
DD Mount — Single Rod End Series 2AP & 2ANP Rod Lock

DD Mount - Single Rod End
1'/2" 1o 8" Bore Size

LG + STROKE

80

[T1 = I
FHe =l
N
uv 4 HZIL M 8%
@TD E - m
3
TL ™ TL Xl
DD Mount Single Rod End — Envelope and Mounting Dimensions
Bore @ E D L ™ um uv Style DD * 8" Bore has exposed tie rod
+.000 Minimum nuts on the Rod Lock end
-.001 Stroke
1.50 2.00 1.000 1.00 2.50 450 2.50 3.25
2.00 2.50 1.000 1.00 3.00 5.00 3.00 4.00
250 3.00 1.000 1.00 3.50 5.50 3.50 3.88
3.25 3.75 1.000 1.00 4.50 6.50 4.25 4.38
4.00 4.50 1.000 1.00 5.25 7.25 5.00 4.88
5.00 5.50 1.000 1.00 6.25 8.25 6.00 5.13
6.00 6.50 1.375 1.38 7.63 10.38 7.00 6.13
8.00 8.50 1.375 1.38 9.75 12.50 9.50 11.75
DD Mount Single Rod End — Rod Dimensions
Bore @ | Rod No. MM Thread Rod Extensions and Pilot Dimensions LG XI* Minimum
Rod @ cC KK A AC B C D NA VD WF Add
Style8 |Style4&9 +.000 Stroke
-.002
150 1 0.625 1/2-20 7/16-20 0.75 113 1.124 0.38 050 | 0.56 0.38 1.00 6.80 9.30
1 0.625 1/2-20 7/16-20 0.75 113 1.124 0.38 050 | 0.56 0.38 1.00 6.81 9.94
200 3 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 | 0.94 0.50 1.38 7.81 11.31
1 0.625 1/2-20 7/16-20 0.75 113 1.124 0.38 050 | 0.56 0.50 1.00 6.94 9.94
250 3 1.000 7/8-14 3/4-16 113 1.88 1.499 0.50 0.88 | 0.94 0.50 1.38 8.06 11.44
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 | 0.94 0.50 1.38 9.13 12.50
3.25 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 113 | 1.31 0.63 1.63 9.50 13.13
400 1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 | 0.94 0.50 1.38 9.50 13.38
3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 113 | 1.31 0.75 1.63 9.75 13.88
1 1.000 7/8-14 3/4-16 1.13 1.88 1.499 0.50 0.88 | 0.94 0.50 1.38 10.38 14.50
5.00 3 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 113 | 1.31 0.75 163 10.75 15.13
1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 113 | 1.31 0.75 1.63 11.88 16.75
6.00 3 1.750 11/2-12 | 11/4-12 2.00 3.00 2.374 0.75 150 | 1.69 0.88 1.88 12.38 17.50
1 1.375 11/4-12 1-14 1.63 2.50 1.999 0.63 113 | 1.31 0.75 163 12.38 23.00
8.00 3 1.750 11/2-12 | 11/4-12 2.00 3.50 2.374 0.75 150 | 1.69 0.88 1.88 12.88 23.75

* Dimension Xl to be specified by customer. If a shorter than minimum Xl is required, the D Mount on page 18 may be suitable.

Rod End Dimensions

Thread Style 4 Thread Style 8 Thread Style 9 Thread Style A
A= WF = As WF = WF |~
A
VD cc VD e VD
KK—|  ~lof \ Cj ol
@NA DNA | ‘ @NA W
; w98 T ] 9V T —a] L © @
o8 1 @ o8B Jﬂ @ o8B =i i £ O
4 A 14— P 4/% X
ROD LOCK ROD LOCK ROD LOCK RL?VELE%(I:(K
D WRENCH UNLOCK D WRENCH UNLOCK D WRENCH UNLOCK
FLATS oMM FLATS FLATS  gum-
ZMM-
“Special” Thread Style 3 To order, specify “Style 3” and give desired dimensions for KK,
Special thread, extension, rod eye, blank, etc. are also available. A, &WF. If otherwise special furnish dimensional sketch.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders
Double Rod Cylinder Dimension Drawings Series 2AP & 2ANP Rod Lock

How to Use Double Rod Cylinder Dimension Drawings

To determine dimensions for a double rod cylinder, The double rod dimensions differ from, or are in

first refer to the desired single rod mounting style addition to those for single rod cylinders shown on
cylinder shown on preceding pages of this catalog. preceding pages and provide the information needed
After selecting necessary dimensions from that to completely dimension a double rod cylinder.

drawing, return to this page and supplement the single
rod dimensions with those shown in the drawings and
dimension table below. Note that double rod cylinders
have a head (Dim. G) at both ends and that dimension

On a double rod cylinder, where the two rod ends are
different, be sure to clearly state which rod end is to be
assembled at which end. Port position #1 is standard.
If other than standard, specify port position #2, 3 or 4

LD replaces LG. .
as viewed from one end only.
ZM + 2 X STROKE
LD + STROKE
Y " " "
P+ STROKE 1'/>" to 6" Bores
/EE\
m MM
S HHEN=
M’* - - - - 10 ) ,i m Mounting Corresponding
F -?,I Styles Mounting Styles
ROD END #1 ROD END #2 for Single Rod | for Double Rod
LG«J LG*I FL Models Models
ZM + 2 X STROKE T KT
[—7LD + STROKE———— J KJ
Y- ~—P + STROKE @ KC
EE F KF
‘ 8" Bore
= =g an D KD
€ L oMM DD KDD
ROD END #1 & b ROD END #2
Lo Lod ke
Bore@ | Rod No. MM EE NPTF F G P Y Add Stroke Add 2X
Rod @ Stroke
LD SSK ZM
150 1 0.625 3/8 0.38 1.50 225 5.11 7.30 2.88 9.30
2,00 1 0.625 3/8 0.38 1.50 225 5.13 7.31 2.88 9.31
: 3 1.000 3/8 0.38 1.50 225 6.50 8.31 2.88 11.06
250 1 0.625 3/8 0.38 1.50 238 5.13 7.44 3.00 9.44
. 3 1.000 3/8 0.38 1.50 238 6.63 8.56 3.00 11.31
525 1 1.000 172 0.63 1.75 263 7.31 9.63 3.25 12.38
: 3 1.375 172 0.63 1.75 263 7.94 10.00 3.25 13.25
400 1 1.000 172 0.63 1.75 263 7.69 10.00 3.25 12.75
: 3 1.375 172 0.63 1.75 263 8.19 10.25 3.25 13.50
5.00 1 1.000 172 0.63 1.75 2.88 8.31 10.88 3.13 13.63
: 3 1.375 172 0.63 1.75 2.88 8.94 11.25 3.13 14.50
6.00 1 1.375 3/4 0.75 2.00 3.13 9.69 12.38 3.63 15.63
: 3 1.750 3/4 0.75 2.00 3.13 10.44 12.88 3.63 16.63
6.00 1 1.375 3/4 0.75 2.00 3.25 10.06 13.63 3.75 16.13
: 3 1.750 3/4 0.75 2.00 3.25 10.81 1413 3.75 1713

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932

Air Cylinders

Style 55 / Split Flange Coupler /Weld Plates Series 2AP & 2ANP Rod Lock

Parker Style “55” Flange Coupling
Piston Rod End

- Simplifies alignment
*Reduces assembly time

« Allows full rated pneumatic pressure in push and
pull directions

«Available 5/8™ through 1 3/4" piston rod diameters

IMM——

DAF
GAM

, m@@
NS

ROD LOCK
UNLOCK

WG

1

AE—=

AD

How to Order

When preparing the Model Code enter a 55 in the
Piston Rod Thread Style position.

Example: 2.50 2APLU155 X 8.00

Style 55 Rod End Dimensions

MM AD AE AF AM WG
Rod @

0.625 0.63 0.25 0.38 0.57 1.75
1.000 0.94 0.38 0.69 0.95 2.38
1.375 1.06 0.38 0.88 1.32 2.75
1.750 1.31 0.50 1.13 1.70 3.13

Split Couplers and Weld Plates
C. D

F BOLTS

[T

STYLE 55 ROD END
SPLIT COUPLER
WELD PLATE

Dimensions and Part Numbers

&NARNING: Piston rod separation from the machine
member can result in severe personal injury or even
death to nearby personnel. The cylinder user must make
sure the weld holding the weld plate to the machine is of
sufficient quality and size to hold the intended load. The
cylinder user must also make sure the bolts holding split
coupler to the weld plate are of sufficient strength to hold
the intended load and installed in such a way that they
will not become loose during the machine’s operation.

MM A B Cc D E Bolt Size Bolt Split Coupler Part | Weld Plate Part
Rod @ Circle Number Number
0.625 1.50 2.00 0.50 0.56 0.25 4 #10-24 x 0.94 LG 1.13 1472340062 1481740062
1.000 2.00 2.50 0.50 0.88 0.25 6 1/4-20 x 1.25 LG 1.50 1472340100 1481740100
1.375 2.50 3.00 0.63 1.00 0.25 6 5/16-18 x 1.50 LG 2.00 1472340138 1481740138
1.750 3.00 4.00 0.63 1.25 0.25 8 5/16-18 x 1.75 LG 2.38 1472340175 1481740175

www.parker.com/cylinder-accumulator

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932
Accessories for Mounting Style SB

Air Cylinders
Series 2AP & 2ANP Rod Lock

Accessories for Mounting Style SB

Accessories for mounting SB include Rod Eye,
Pivot Pin and Clevis Bracket. To select the proper

part number for any desired accessory refer to the
charts below.

Spherical Rod Eye Bore Size | Series2AP | 19/2,28&2'/. | 3'/s,4&5 6&8
Ex Rod Eye Part No. 1322900000 | 1322910000 | 1322920000
ER (MAX) r CD .5000 --0005 .7500 --0005 1.0000 --0005
o A /16 1 1/
Al CE /s 1'/4 17/s
IIEH'BFIIENG {%{ EX /16 21 /30 /g
I::j ER 18/16 1/s 114
T LE 8/a 1'/16 17/16
Cl JK 7/16-20 3/;-16 1-14
Ll JL /s 15/16 1/2
~—JL— DIA LOAD
CAPACITY 2644 9441 16860
LBS.
Order to fit Piston Rod Thread Size.
Pivot Pin Bore Size | Series2AP | 1/2,28&2'/> | 3/1,4&5 6&8
Pivot Pin Part No. 0839620000 | 0839630000 | 0839640000
’——CLﬁ cD 4997 -.0004 7497 -.0005 '9997 -.0005
1 CL 1%/16 2'/3 2'/>
""""" ﬂj LOAD
CAPACITY 8600 19300 34300
LBS.
Pivot Pins are furnished with (2) Retainer Rings.
Clevis Bracket Bore Size | Series2AP | 1/2,2&2/> | 3'/:,4&5 6&8
Clevis Bracket Part No. 0959450000 | 0959300000 | 0959310000
CD /2 3/ 1
CF /6 /32 /s
cw '/ °/8 $/a
DD S /3 /32 /32
E 3 3%/s 52
F /2 5/s 3/a
FL 1/2 2 2/
LR /16 1%/ 1/
Order to fit Mounting Plate or Rod Eye. M n /e 1
MR 5/ 1 13/16
R 2.05 2.76 4.10
LOAD
CAPACITY 5770 9450 14300
LBS.
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Catalog HY08-0932
Accessories

Air Cylinders
Series 2AP & 2ANP Rod Lock

Cylinder Accessories

Parker offers mounting accessories to provide you a
complete cylinder mounting package. An Eye Bracket
is available for Mounting Style BB. Select the Eye
Bracket in the row to the right of the bore size cylinder
required.

Rod End Accessories

Accessories offered for the rod end of the cylinder
include Rod Clevis, Eye Bracket, Knuckle, Clevis
Bracket and Pivot Pin. To select the proper part
number for any desired accessory, refer to the table
below or on the opposite page and look in the row

to the right of the rod thread in the first column. For
economical accessory selection, it is recommended
that rod end style 4 be specified on your cylinder order

Accessory Load Capacity

The various accessories have been load rated for
your convenience. The load capacity in Ibs. is the
recommended maximum load for that accessory
based on a 4:1 design factor in tension. (Pivot pin is
rated in shear). Before specifying, compare the actual
load or the tension (pull) force at maximum operating
pressure of the cylinder with the load capacity of the
accessory you plan to use. If the load or pull force of
the cylinder exceeds the accessory capacity, consult
the factory.

Rod End Accessories

Thread Size Pin Rod Clevis Mounting Plate or Eye Bracket Pivot Pin
1%} Part Load Forged Steel or Cast Ductile Iron Part Shear
Number Capacity Part Load Capacity (Ib) Number Capacity
(Ib) Number (Ib)
5/16-24 0.312 0512210000' 2600 0959810031 1850 - -
7/16-20 0.500 0509400000 4250 09598100502 4620 0683680000 8600
1/2-20 0.500 0509410000 4900 09598100507 4620 0683680000 8600
3/4-16 0.750 0509420000 11200 09598100752 12370 0683690000 19300
3/4-16 0.750 1332840000 11200 09598100752 12370 0683690000 19300
7/8-14 1.000 0509430000 18800 09598101002 20450 0683700000 34300
1-14 1.000 0509440000 19500 095981010072 20450 0683700000 34300
1-14 1.000 1332850000 19500 09598101002 20450 0683700000 34300
11/4-12 1.375 0509450000 33500 0959810138 33500 0683710000 65000
11/4-12 1.375 1332860000 33500 0959810138 33500 0683710000 65000
11/2-12 1.750 0509460000 45600 0959810175 49480 0683720000 105200
Rod End Accessories
Thread Pin Knuckle Clevis Bracket Pivot Pin
Size % Part Load Forged Steel or Fabricated Steel Part Shear
Number Capacity Cast Ductile Iron Number Capacity
(Ib) Part Load Capacity Part Load Capacity (Ib)
Number (Ib) Number (Ib)
5/16-24 |0.438| 0740750000 | 3300 | 0960160044 2830 0740760000 3600 0740780000 | 6600
7/16-20 | 0.500 | 0690890000 | 5000 | 0960160050 7740 0692050000 7300 0683680000| 8600
1/2-20 [0.500| 0690900000 | 5700 |0960160050 7740 0692050000 7300 0683680000| 8600
3/4-16 |0.750| 0690910000 | 12100 | 0960160075 13600 0692060000 10880 0683690000| 19300
7/8-14 |1.000| 0690920000 | 13000 | 0960160100 23000 0692070000 15180 0683700000 | 34300
1-14 | 1.000| 0690930000 | 21700 | 0960160100 23000 0692070000 15180 0683700000 | 34300
11/4-121.375| 0690940000 | 33500 | 0960160138 39500 0692080000 23560 0683710000 | 65000
11/2-12(1.750 | 0690950000 | 45000 | 0960160175 49480 0692090000 21520 0683720000 | 105200

APROP 65 WARNING

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders

Accessories Series 2AP & 2ANP Rod Lock
Cylinder Accessories
Cast or Forged® Pin CB CD DD E F FL LR M R

Part Number [%] 4] %) (As Cast) (As Cast)
0959810031 0.312 0.31 0.314 0.27 2.25 0.38 1.00 0.59 0.38 1.75
0959810050 0.500 0.75 0.503 0.41 2.50 0.38 1.13 0.69 0.50 1.63
0959810075 0.750 1.25 0.753 0.53 3.50 0.63 1.88 1.13 0.75 2.55
0959810100 1.000 1.50 1.003 0.66 4.50 0.88 2.38 1.37 1.00 3.25
0959810138 1.375 2.00 1.378 0.66 5.00 1.00* 3.00 1.88 1.38 3.82
0959810175 1.750 2.50 1.753 0.91 6.50 1.254 3.38 2.13 1.75 4.95
0959810200 2.000 2.50 2.003 1.06 7.50 1.50 4.00 2.38 2.00 5.73
0959810250 2.500 3.00 2.503 1.19 8.50 1.75 4.75 2.88 2.50 6.58
0959810300 3.000 3.00 3.003 1.31 9.50 2.00 5.25 3.13 3.00 7.50
0959810350 3.500 4.00 3.503 1.81 12.63 2.50¢ 6.50° 3.88 3.50 9.62
0959810400 4.000 4.50 4.003 2.06 14.88 3.00° 7.508 4.38 4.06 11.45

Rod Clevis Dimensions
gr —|OW|--cB~jow- . N :
Pivot Pin Dimensions

cL |

111 T __-Egtggg@

c
i | f
:: ‘::r T Part Number cD cL
0683680000 112 1778
KK THREAD 0683690000 34 25/8
Part Number A cB cD CE cwW ER KK 0683700000 ! 3178
0509400000 34 374 72 1112 72 72 711620 gg:z:;gggg 1 Z i ;31//1 86
0509410000 34 374 72 1112 72 172 17220
0509420000 11/8 11/4 3/4 21/8 5/8 3/4 3/4-16 1. Pivot Pins are furnished with (2)
1332840000 118 114 374 23/8 5/8 34 37416 retainer rings.
0509430000 1578 1172 7 215/16 34 1 7/8-14 2. _'ziVOt_]f’ti”SmeSt 2e QtfeRreg gls a separate
0509440000 T5/8 | 1112 1 2 15/16 34 1 114 IC?g\)iIS Bora Cekléfs with Rod Clevises or
1332850000 158 | 1172 7 3178 374 1 114
0509450000 1778 2 138 33/4 7 1308 | 11/412
1332860000 2 2 138 278 7 1308 | 11/412
0509460000 214 | 212 | 134 7172 T4 | 134 | 11212

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders
Accessories Series 2AP & 2ANP Rod Lock

Eye Bracket Dimensions

o VR i

M 1 [ 1T &

T g oD . ,,,ﬁCLD +.001
(X4)
FLy - N ‘
T T T T

br [ B i 2

f | [P S— | | (PR — |

I E | | E |
Cast or Forged® Pin CB CD DD E F FL LR M R

Part Number [%] 9] a (As Cast) (As Cast)
0959810031 0.312 0.31 0.314 0.27 2.25 0.38 1.00 0.59 0.38 1.75
0959810050 0.500 0.75 0.503 0.41 2.50 0.38 1.13 0.69 0.50 1.63
0959810075 0.750 1.25 0.753 0.53 3.50 0.63 1.88 1.13 0.75 2.55
0959810100 1.000 1.50 1.003 0.66 4.50 0.88 2.38 1.37 1.00 3.25
0959810138 1.375 2.00 1.378 0.66 5.00 1.00* 3.00 1.88 1.38 3.82
0959810175 1.750 2.50 1.753 0.91 6.50 1.25% 3.38 2.13 1.75 4.95
0959810200 2.000 2.50 2.003 1.06 7.50 1.50 4.00 2.38 2.00 5.73
0959810250 2.500 3.00 2.503 1.19 8.50 1.75 4.75 2.88 2.50 6.58
0959810300 3.000 3.00 3.003 1.31 9.50 2.00 5.25 3.13 3.00 7.50
0959810350 3.500 4.00 3.503 1.81 12.63 2.50¢ 6.50° 3.88 3.50 9.62
0959810400 4.000 4.50 4.003 2.06 14.88 3.00° 7.508 4.38 4.06 11.45

Knuckle Dimensions
ER Max. rCBj

CD — T
Q('DD +.001 +—-—
CA T[T 1)~ KK Thread

A 1Y

NEIEE
Part Number A CA CB
0690890000 3/4 11/2 3/4
0690900000 3/4 11/2 3/4
0690910000 11/8 21/16 11/4
0690920000 11/8 23/8 11/2
0690930000 15/8 213/16 11/2
0690940000 2 37/16 2
0690950000 21/4 4 21/2
Part Number CcDh ER KK
0690890000 112 23/32 7/16-20
0690900000 112 23/32 1/2-20
0690910000 3/4 11/16 3/4-16
0690920000 1 17/16 7/8-14
0690930000 1 17/16 1-14
0690940000 13/8 131/32 11/4-12
0690950000 13/4 212 11/2-12

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders
Accessories Series 2AP & 2ANP Rod Lock

Clevis Bracket Dimensions

Cast or Forged? Pin CB CD CW DD E F FL LR M R
Part Number [%] 1%} 14} (As Cast) (As Cast)

0960160044 0.438 0.46 0.440 0.37 0.27 2.25 0.38 1.00 0.56 0.44 1.75
0960160050 0.500 0.78 0.503 0.50 0.41 2.50 0.38 1.13 0.63 0.56 1.63
0960160075 0.750 1.28 0.753 0.63 0.53 3.50 0.63 1.88 1.06 0.75 2.56
0960160100 1.000 1.53 1.003 0.75 0.66 4.50 0.75 2.25 1.25 1.00 3.25
0960160138 1.375 2.03 1.378 1.00 0.66 5.00 0.88 3.00 1.94 1.38 3.81
0960160175 1.750 2.53 1.753 1.25 0.91 6.50 0.94 3.13 2.00 1.75 4.94
0960160200 2.000 2.53 2.003 1.25 1.06 7.50 1.38 3.75 2.25 2.00 5.75
0960160250 2.500 3.03 2.503 1.50 1.19 8.50 1.50 4.50 2.81 2.50 6.59
0960160300 3.000 3.03 3.003 1.50 1.31 9.50 1.88 5.38 3.31 3.00 7.50
0960160350 3.500 4.03 3.503 2.00 1.81 12.63 2.31 6.38 3.88 3.50 9.62
0960160400 4.000 4.53 4.003 2.25 2.06 14.88 2.88 7.50 4.50 4.00 11.50

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932
Rod Lock Removal & Installation

Air Cylinders
Series 2AP & 2ANP Rod Lock

Rod Lock Removal

To service the base 2AP or 2ANP cylinder the Rod
Lock must first be removed.

Note: The Rod Lock cannot be serviced nor is

it considered a service item. The 2AP or 2ANP
cylinder must be returned to the factory for Rod
Lock service.

1. Using a corner-to-corner sequence, remove the
four hex tie rod nuts at the face of the Rod Lock.

2. Apply a minimum of 60 psi to the Rod Lock release
port, or apply the appropriate torque to the manual
override shaft to disengage the Rod Lock from the
piston rod.

3. Carefully slide the Rod Lock off the cylinder. The
Rod Lock is piloted and sealed to the gland OD
which may necessitate carefully prying the unit from
the gland retainer.

4. The 2AP or 2ANP cylinder can now be serviced per
normal practice. See the following page for cylinder
service kits.

Barrel Nuts

Barrel nuts are used on 1 1/2" through 6" bore cylinders.
8" bore cylinders have exposed hex nuts.

Rod Lock Installation

1.

2.

Ensure that the mating surfaces of the Rod Lock
and cylinder are free of dirt and debris.

Apply a minimum of 60 psi to the Rod Lock release
port, or apply the appropriate torque to the manual
override shaft to disengage the Rod Lock from the
piston rod.

. Carefully slide the Rod Lock onto the piston rod

toward the base cylinder. Because the Rod Lock is
sealed to the gland some force may be required to
bring it in contact with the gland retainer. Take care
not to damage the Rod Lock-to-gland o-ring seal.

. Torque the hex tie rod nuts that secure the Rod

Lock to the values in the table below. Be sure to
reuse nuts supplied with the cylinder. Torque the
nuts gradually, starting at one corner and work in a
diagonal pattern to ensure evenness of tightening.
DO NOT TORQUE ONE NUT COMPLETELY AND
THEN THE OTHERS.

. Remove air pressure from the Rod Lock release port
or torque from the manual override release shaft to
engage the Rod Lock.

Bore Tie Rod Torques
o Cylinder Tie Rod Torques | Rod Lock Tie Rod Torques

1.50 60-70 in.-Ibs. 32-36 in.-lbs
2.00 11-12 ft.-Ibs. 6 - 6.8 ft.-Ibs.
2.50 11-12 ft.-Ibs. 6 - 6.8 ft.-Ibs.
3.25 25-26 ft.-Ibs. 18-19 ft.-Ibs.
4.00 25-26 ft.-Ibs. 18-19 ft.-Ibs.
5.00 60-64 ft.-Ibs. 30-31 ft.-Ibs.
6.00 60-64 ft.-Ibs. 35-36 ft.-Ibs.
8.00 110-114 ft.-Ibs. 80-81 ft.-Ibs.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov
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Catalog HY08-0932 Air Cylinders
Parts Identification / Service Kits Series 2AP & 2ANP Rod Lock

1.50" through 8.00" Bore Sizes

Symbol | Description

15 oG BRE@EE
41 Rod Seal

42 Piston Lipseal

43* Rod Seal Back-up Washer
44* Piston Seal Back-up Washer
45 Gland to Head O-ring

47 End Seal O-ring

121 Piston Wear Ring

*ltem not required in Series 2ANP

Lipseal Piston with Wear Ring

Rod Gland & Rod Seal Kits 8" Bore
Rod Series 2AP Series 2ANP
o Class 1 Class 1

Gland Cartridge Kits| Rod Seal Kits |Gland Cartridge Kits| Rod Seal Kits

(Contains: 1 Each Sym. [(Contains: 1 Each Sym.| (Contains: 1 Each Sym. |(Contains: 1 Each Sym.

#14,40, 41,43, &45) #40, 41,43, &45) #14, 40,41, &45) #40, 41, &45)
0.625 RG2AJ00061 RK2AJ00061 RG2ANJ0061 RK2ANJO061
1.000 RG2AJ00101 RK2AJ00101 RG2ANJ0101 RK2ANJO101
1.375 RG2AJ00131 RK2AJ00131 RG2ANJ0131 RK2ANJO131
1.750 RG2AJ00171 RK2AJ00171 RG2ANJO171 RK2ANO00171

Piston Seal Kits

Bore Series 2AP Series 2ANP
2 Piston Seal Kits Piston Seal Kits
(Contains: 2 Each Sym. # 42, 44 & 47) (Contains: 2 Each Sym. # 42 & 47)
Class 1 Class 1
1.500 PK1502A001 PK1502ANO01
2.000 PK2002A001 PK2002ANO1
2.500 PK2502A001 PK2502ANO01
3.250 PK3202A001 PK3202ANO01
4.000 PK4002A001 PK4002ANO1
5.000 PK5002A001 PK5002ANO01
6.000 PK6002A001 PK6002ANO1
8.000 PK8002A001* PKSO02ANO1 * *Kit also includes one each item #121.

WARNING: This product can expose you to chemicals including Lead and Lead Compounds which are known to the State of
APROP 65 WARNING California to cause cancer and birth defects or other reproductive harm. For more information go to www.P65Warnings.ca.gov

29 Parker Hannifin Corporation
Cylinder and Accumulator Division
www.parker.com/cylinder-accumulator Des Plaines, lllinois USA




Catalog HY08-0932
Cylinder Safety Guide

Air Cylinders
Series 2AP & 2ANP Rod Lock

Safety Guide for Selecting and Using Hydraulic, Pneumatic Cylinders and Their Accessories

ORITS CONTROLS CAN RESULT IN:

¢ Falling of the cylinder or objects held up by it.

WARNING: /A FAILURE OF THE CYLINDER, ITS PARTS, ITS MOUNTING, ITS CONNECTIONS TO OTHER OBJECT
¢ Unanticipated or uncontrolled movement of the cylinder or objects connected to it.

¢ Fluid escaping from the cylinder, potentially at high velocity.
THESE EVENTS COULD CAUSE DEATH OR PERSONAL INJURY BY, FOR EXAMPLE, PERSONS FALLING FROM
HIGH LOCATIONS, BEING CRUSHED OR STRUCK BY HEAVY OR FAST MOVING OBJECTS, BEING PUSHED INTO
DANGEROUS EQUIPMENT OR SITUATIONS, OR SLIPPING ON ESCAPED FLUID.

Before selecting or using Parker Hannifin Corporation (the Company) cylinders

or related accessories, it is important that you read, understand and follow the
following safety information. Training is advised before selecting and using the
Company’s products.

1.0 General Instructions

1.1 Scope - This safety guide provides instructions for selecting and using

(including assembling, installing, and maintaining) cylinder products. This

safety guide is a supplement to and is to be used with the specific Company
publications for the specific cylinder products that are being considered for

use.

1.2 Fail Safe — Cylinder products can and do fail without warning for many
reasons. All systems and equipment should be designed in a fail-safe mode

so that if the failure of a cylinder product occurs people and property won’t

be endangered.

1.3 Distribution — Provide a free copy of this safety guide to each person

responsible for selecting or using cylinder products. Do not select or use
the Company’s cylinders without thoroughly reading and understanding

this safety guide as well as the specific Company publications for the prod-

ucts considered or selected.
1.4 User Responsibility — Due to very wide variety of cylinder applica-

tions and cylinder operating conditions, the Company does not warrant that

any particular cylinder is suitable for any specific application. This safety
guide does not analyze all technical parameters that must be considered
in selecting a product. The hydraulic and pneumatic cylinders outlined in
this catalog are designed to the Company’s design guidelines and do not

necessarily meet the design guideline of other agencies such as American
Bureau of Shipping, ASME Pressure Vessel Code etc. The user, through its

own
analysis and testing, is solely responsible for:

+ Making the final selection of the cylinders and related accessories.

- Determining if the cylinders are required to meet specific design require-

ments as required by the Agency(s) or industry standards covering the
design of the user’s equipment.

+ Assuring that the user’s requirements are met, OSHA requirements are

met, and safety guidelines from the applicable agencies such as but not
limited to ANSI are followed and that the use presents no health or safety

hazards.

+ Providing all appropriate health and safety warnings on the equipment on

which the cylinders are used.
1.5 Additional Questions — Call the appropriate Company technical

service department if you have any questions or require any additional in-
formation. See the Company publication for the product being considered
or used, or call 1-847-298-2400, or go to www.parker.com, for telephone

numbers of the appropriate technical service department.

2.0 Cylinder and Accessories Selection

2.1 Seals - Part of the process of selecting a cylinder is the selection of

seal compounds. Before making this selection, consult the “seal informa-

tion page(s)” of the publication for the series of cylinders of interest.

The application of cylinders may allow fluids such as cutting fluids, wash
down fluids etc. to come in contact with the external area of the cylinder.
These fluids may attack the piston rod wiper and or the primary seal and
must be taken into account when selecting and specifying seal com-
pounds.

Dynamic seals will wear. The rate of wear will depend on many operating

factors. Wear can be rapid if a cylinder is mis-aligned or if the cylinder has
been improperly serviced. The user must take seal wear into consideration

in the application of cylinders.

2.2 Piston Rods - Possible consequences of piston rod failure or

+ Unexpected detachment of the machine member from the piston rod.

- Failure of the pressurized fluid delivery system (hoses, fittings, valves,
pumps, compressors) which maintain cylinder position.

+ Catastrophic cylinder seal failure leading to sudden loss of pressurized
fluid.

+ Failure of the machine control system.

Follow the recommendations of the “Piston Rod Selection Chart and Data”
in the publication for the series of cylinders of interest. The suggested pis-
ton rod diameter in these charts must be followed in order to avoid piston
rod buckling.

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 to fail. If these types of additional loads are
expected to be imposed on the piston rod, their magnitude should be made
known to our engineering department.

The cylinder user should always make sure that the piston rod is securely
attached to the machine member.

On occasion cylinders are ordered with double rods (a piston rod extended
from both ends of the cylinder). In some cases a stop is threaded on to one
of the piston rods and used as an external stroke adjuster. On occasions
spacers are attached to the machine member connected to the piston

rod and also used as a stroke adjuster. In both cases the stops will create

a pinch point and the user should consider appropriate use of guards. If
these

external stops are not perpendicular to the mating contact surface, or if
debris is trapped between the contact surfaces, a bending moment will be
placed on the piston rod, which can lead to piston rod failure. An external
stop will also negate the effect of cushioning and will subject the piston rod
to impact loading. Those two (2) conditions can cause piston rod failure.
Internal stroke adjusters are available with and without cushions. The use of
external stroke adjusters should be reviewed with our engineering depart-
ment.

The piston rod to piston and the stud to piston rod threaded connections
are secured with an anaerobic adhesive. The strength of the adhesive
decreases with increasing temperature. Cylinders which can be exposed to
temperatures above +250°F (+121°C) are to be ordered with a non studded
piston rod and a pinned piston to rod joint.

2.3 Cushions - Cushions should be considered for cylinder applications
when the piston velocity is expected to be over 4 inches/second.

Cylinder cushions are normally designed to absorb the energy of a linear
applied load. A rotating mass has considerably more energy than the same
mass moving in a linear mode. Cushioning for a rotating mass application
should be reviewed by our engineering department.

2.4 Cylinder Mountings — Some cylinder mounting configurations may
have certain limitations such as but not limited to minimum stroke for side or
foot mounting cylinders or pressure de-ratings for certain mounts. Carefully
review the catalog for these types of restrictions.

Always mount cylinders using the largest possible high tensile alloy steel
socket head cap screws that can fit in the cylinder mounting holes and
torque them to the manufacturer’s recommendations for their size.

2.5 Port Fittings — Hydraulic cylinders applied with meter out or decelera-
tion circuits are subject to intensified pressure at piston rod end.
The rod end pressure is approximately equal to:
operating pressure x effective cap end area
effective rod end piston area

Contact your connector supplier for the pressure rating of individual
connectors.

separation of the piston rod from the piston include, but are not limited to 3.0 Cylinder and Accessories Installation and Mounting
are:
3.1 Installation
+ Piston rod and or attached load thrown off at high speed. . . . . . .
. . o 3.1.1 - Cleanliness is an important consideration, and cylinders are
+ High velocity fluid discharge. shipped with the ports plugged to protect them from contaminants
+ Piston rod extending when pressure is applied in the piston entering the ports. These plugs should not be removed until the piping
retract mode. is to be installed. Before making the connection to the cylinder ports,
! ) ) piping should be thoroughly cleaned to remove all chips or burrs which
Piston rods or machlne me_mbers attached to the piston rod may move might have resulted from threading or flaring operations.
suddenly and without warning as a consequence of other conditions
occurring to the machine such as, but not limited to:
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3.1.2 - Cylinders operating in an environment where air drying materi-
als are present such as fast-drying chemicals, paint, or weld splatter,
or other hazardous conditions such as excessive heat, should have
shields installed to prevent damage to the piston rod and piston rod
seals.

3.1.3 - Proper alignment of the cylinder piston rod and its mating
component on the machine should be checked in both the extended
and retracted positions. Improper alignment will result in excessive rod
gland and/or cylinder bore wear. On fixed mounting cylinders attaching
the piston rod while the rod is retracted will help in achieving proper
alignment.

3.1.4 - Sometimes it may be necessary to rotate the piston rod in
order to thread the piston rod into the machine member. This operation
must always be done with zero pressure being applied to either side

of the piston. Failure to follow this procedure may result in loosening
the piston to rod-threaded connection. In some rare cases the turning
of the piston rod may rotate a threaded piston rod gland and loosen it
from the

cylinder head. Confirm that this condition is not occurring. If it does,
re-tighten the piston rod gland firmly against the cylinder head.

For double rod cylinders it is also important that when attaching or
detaching the piston rod from the machine member that the torque be
applied to the piston rod end of the cylinder that is directly attaching to
the machine member with the opposite end unrestrained. If the design
of the machine is such that only the rod end of the cylinder opposite
to where the rod attaches to the machine member can be rotated,
consult the factory for further instructions.

3.2 Mounting Recommendations

3.2.1 - Always mount cylinders using the largest possible high tensile
alloy steel socket head screws that can fit in the cylinder mounting
holes and torque them to the manufacturer’s recommendations for
their size.

3.2.2 - Side-Mounted Cylinders — In addition to the mounting bolts,
cylinders of this type should be equipped with thrust keys or dowel pins
located so as to resist the major load.

3.2.3 - Tie Rod Mounting — Cylinders with tie rod mountings are
recommended for applications where mounting space is limited. The
standard tie rod extension is shown as BB in dimension tables. Longer
or shorter extensions can be supplied. Nuts used for this mounting
style should be torqued to the same value as the tie rods for that bore
size.

3.2.4 - Flange Mount Cylinders — The controlled diameter of the rod
gland extension on head end flange mount cylinders can be used

as a pilot to locate the cylinders in relation to the machine. After align-
ment has been obtained, the flanges may be drilled for pins or dowels
to prevent shifting.

3.2.5 - Trunnion Mountings — Cylinders require lubricated bearing
blocks with minimum bearing clearances. Bearing blocks should be
carefully aligned and rigidly mounted so the trunnions will not be sub-
jected to bending moments. The rod end should also be pivoted with
the pivot pin in line and parallel to axis of the trunnion pins.

3.2.6 - Clevis Mountings — Cylinders should be pivoted at both ends
with centerline of pins parallel to each other. After cylinder is mounted,
be sure to check to assure that the cylinder is free to swing through its
working arc without interference from other machine parts.

4.0 Cylinder and Accessories Maintenance, Troubleshooting
and Replacement

4.1 Storage — At times cylinders are delivered before a customer is ready
to install them and must be stored for a period of time. When storage is
required the following procedures are recommended.

4.1.1 - Store the cylinders in an indoor area which has a dry, clean and
noncorrosive atmosphere. Take care to protect the cylinder from both
internal corrosion and external damage.

4.1.2 - Whenever possible cylinders should be stored in a vertical
position (piston rod up). This will minimize corrosion due to possible
condensation which could occur inside the cylinder. This will also mini-
mize seal damage.

4.1.3 - Port protector plugs should be left in the cylinder until the time
of installation.

4.1.4 - If acylinder is stored full of hydraulic fluid, expansion of the
fluid due to temperature changes must be considered. Installing a
check valve with free flow out of the cylinder is one method.

4.1.5 - When cylinders are mounted on equipment that is stored
outside for extended periods, exposed unpainted surfaces, e.g.
piston rod, must be coated with a rust-inhibiting compound to prevent
corrosion.

4.2 Cylinder Trouble Shooting

4.2.1 - External Leakage
4.2.1.1 - Rod seal leakage can generally be traced to worn or

damaged seals. Examine the piston rod for dents, gouges or
score marks, and replace piston rod if surface is rough.

Rod seal leakage could also be traced to gland wear. If clearance
is excessive, replace rod bushing and seal. Rod seal leakage can
also be traced to seal deterioration. If seals are soft or gummy or
brittle, check compatibility of seal material with lubricant used if
air cylinder, or operating fluid if hydraulic cylinder. Replace with
seal material, which is compatible with these fluids. If the seals
are hard or have lost elasticity, it is usually due to exposure to
temperatures in excess of 165°F. (+74°C). Shield the cylinder
from the heat source to limit temperature to 350°F. (+177°C.) and
replace with fluorocarbon seals.

4.2.1.2 - Cylinder body seal leak can generally be traced to
loose tie rods. Torque the tie rods to manufacturer’s recommen-
dation for that bore size.

Excessive pressure can also result in cylinder body seal leak.
Determine maximum pressure to rated limits. Replace seals and
retorque tie rods as in paragraph above. Excessive pressure can
also result in cylinder body seal leak. Determine if the pressure
rating of the cylinder has been exceeded. If so, bring the operat-
ing pressure down to the rating of the cylinder and have the tie
rods replaced.

Pinched or extruded cylinder body seal will also result in a leak.
Replace cylinder body seal and retorque as in paragraph above.

Cylinder body seal leakage due to loss of radial squeeze which
shows up in the form of flat spots or due to wear on the O.D. or
1.D. — Either of these are symptoms of normal wear due to high
cycle rate or length of service. Replace seals as per paragraph
above.

4.2.2 - Internal Leakage

4.2.2.1 - Piston seal leak (by-pass) 1 to 3 cubic inches per
minute leakage is considered normal for piston ring construction.
Virtually no static leak with lipseal type seals on piston should be
expected. Piston seal wear is a usual cause of piston seal leak-
age. Replace seals as required.

4.2.2.2 — With lipseal type piston seals excessive back pressure
due to over-adjustment of speed control valves could be a direct
cause of rapid seal wear. Contamination in a hydraulic system
can resultin a scored cylinder bore, resulting in rapid seal wear. In
either case, replace piston seals as required.

4.2.2.3 - What appears to be piston seal leak, evidenced by the
fact that the cylinder drifts, is not always traceable to the piston.
To make sure, it is suggested that one side of the cylinder piston
be pressurized and the fluid line at the opposite port be discon-
nected. Observe leakage. If none is evident, seek the cause of
cylinder drift in other component parts in the circuit.

4.2.3 - Cylinder Fails to Move the Load

4.2.3.1 - Pneumatic or hydraulic pressure is too low. Check the
pressure at the cylinder to make sure it is to circuit requirements.

4.2.3.2 - Piston Seal Leak — Operate the valve to cycle the cylin-
der and observe fluid flow at valve exhaust ports at end of cylinder
stroke. Replace piston seals if flow is excessive.

4.2.3.3 - Cylinder is undersized for the load — Replace cylinder
with one of a larger bore size.

4.3 Erratic or Chatter Operation

4.3.1 - Excessive friction at rod gland or piston bearing due to load
misalignment — Correct cylinder-to-load alignment.

4.3.2 - Cylinder sized too close to load requirements — Reduce load or
install larger cylinder.

4.3.3 - Erratic operation could be traced to the difference between
static and kinetic friction. Install speed control valves to provide a back
pressure to control the stroke.

4.4 Cylinder Modifications, Repairs, or Failed Component — Cylinders
as shipped from the factory are not to be disassembled and or modified.

If cylinders require modifications, these modifications must be done at
company locations or by the Company’s certified facilities. The Cylinder
Division Engineering Department must be notified in the event of a
mechanical fracture or permanent deformation of any cylinder component
(excluding seals). This includes a broken piston rod, tie rod, mounting
accessory or any other cylinder component. The notification should include
all operation and application details. This information will be used to provide
an engineered repair that will prevent recurrence of the failure.

Itis allowed to disassemble cylinders for the purpose of replacing seals or
seal assemblies. However, this work must be done by strictly following all
the instructions provided with the seal kits.
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The items described in this document and other documents and descriptions provided by Parker Hannifin Corporation, its subsidiaries and its authorized distributors (“Seller") are hereby offered for sale at prices to be established by Seller. This offer and its acceptance by any
customer (“Buyer’) shall be governed by all of the following Terms and Conditions. Buyer's order for any item described in its document, when communicated to Seller verbally, or in writing, shall constitute acceptance of this offer. All goods, services or work described will be

referred to as “Products”.

1. Terms. Allsales of Products by Seller will be governed by, and are expressly conditioned upon Buyer's assent to, these Terms. These
Terms are incorporated into any Quote provided by Seller to Buyer. Buyer's order for any Products whether communicated to Seller
verbally, in writing, by electronic data interface or other electronic commerce, shall constitute acceptance of these Terms. Seller objects
10 any contrary or additional terms or conditions of Buyer. Reference in Seller's order acknowledgement to Buyer’s purchase order or
purchase order number shall in no way constitute an acceptance of any of Buyer's terms or conditions of purchase. Any Quote made by
Seller to Buyer shall be considered a firm and definite offer and shall not be deemed to be otherwise despite any language on the face
of the Quote. Seller reserves allrights to accept or reject any purported acceptance by Buyer to Seller's Quote if such purported accep-
tance attempts to vary the terms of the Quote. If Seller ships Products after Buyer issues an acceptance to the Quote, any additional or
different terms proposed by Buyer will not become part of the parties' business relationship unless agreed to in a writing that is signed by
an authorized representative of Seller, excluding email correspondence. If the transaction proceeds without such agreement on the part
of Seller, the business relationship will be governed solely by these Terms and the specific terms in Seller's Quote

2. Price; Payment. The Products set forth in the Quote are offered for sale at the prices indicated in the Quote. Unless otherwise spe-
cifically stated in the Quote, prices are valid for thirty (30) days and do not include any sales, use, or other taxes or duties. Seller reserves
the right to modify prices for any reason and at any time by giving ten (10) days prior written notice. Unless otherwise specified by Seller,
all prices are F.C.A. Seller's facility (INCOTERMS 2020). Al sales are contingent upon credit approval and full payment for all purchases
is due thirty (30) days from the date of invoice (or such date as may be specified in the Quote). Under any circumstances, Buyer may not
withhold or suspend payment of any amounts due and payable as a deduction, set-off or recoupment of any amount, claim or dispute
with Seller. Unpaid invoices beyond the specified payment date incur interest at the rate of 1.5% per month or the maximum allowable rate
under applicable law. Seller reserves the right to require advance payment or provision of securities for first and subsequent deliveries if
there is any doubt, in Seller’s sole determination, regarding the Buyer’s creditworthiness or for other business reasons. If the requested
advance payment or securities are not provided to Seller’s satisfaction, Seller reserves the right to suspend performance or reject the
purchase order, in whole or in part, without prejudice to Seller’s other rights or remedies, including the right to full compensation. Seller
may revoke or shorten any payment periods previously granted in Seller’s sole determination. The rights and remedies herein reserved
10 Seller are cumulative and in addition to any other or further rights and remedies available at law or in equity. No waiver by Seller of any
breach by Buyer of any provision of these terms will constitute a waiver by Seller of any other breach of such provision

3. Shipment; Delivery; Title and Risk of Loss. All delivery dates are approximate, and Seller is not responsible for damages or
additional costs resulting from any delay. All deliveries are subject to our ability to procure materials from our suppliers. Regardless of the
manner of shipment, delivery occurs and title and risk of loss or damage pass to Buyer, upon placement of the Products with the carrier
at Seller's facility. Unless otherwise agreed prior o shipment and for domestic delivery locations only, Seller will select and arrange, at
Buyer's sole expense, the carrier and means of delivery. When Seller selects and arranges the carrier and means of delivery, freight and
insurance costs for shipment to the designated delivery location will be prepaid by Seller and added as a separate line item to the invoice.
Buyer shall be responsible for any additional shipping charges incurred by Seller due to Buyer's acts or omissions. Buyer shall not return or
repackage any Products without the prior written authorization from Seller, and any return shall be at the sole cost and expense of Buyer.

4. Warranty. The warranty for the Products is as follows: (i) Goods are warranted against defects in material or workmanship for a
period of eighteen (18) months from the date of delivery or 2,000 hours of use, whichever occurs first; (i) Services shall be performed
in accordance with generally accepted practices and using the degree of care and skill that is ordinarily exercised and customary in the
field to which the Services pertain and are warranted for a period of six (6) months from the date of completion of the Services; and (iii)
Software is only warranted to perform in accordance with applicable specifications provided by Seller to Buyer for ninety (30) days from
the date of delivery or, when downloaded by a Buyer or end-user, from the date of the initial download. All prices are based upon the exclu-
sive limited warranty stated above, and upon the following disclaimer. EXEMPTION CLAUSE; DISCLAIMER OF WARRANTY,
CONDITIONS, REPRESENTATIONS: THIS WARRANTY IS THE SOLE AND ENTIRE WARRANTY, CONDITION, AND
REPRESENTATION, PERTAINING TO PRODUCTS. SELLER DISCLAIMS ALL OTHER WARRANTIES, CONDITIONS,
AND REPRESENTATIONS, WHETHER STATUTORY, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THOSE RELATING TO DESIGN, NONINFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE. SELLER DOES NOT WARRANT THAT THE SOFTWARE IS ERROR-FREE OR FAULT-TOLERANT, OR
THAT BUYER’S USE THEREOF WILL BE SECURE OR UNINTERRUPTED, UNLESS OTHERWISE AUTHORIZED IN
WRITING BY SELLER, THE SOFTWARE SHALL NOT BE USED IN CONNECTION WITH HAZARDOUS OR HIGH-RISK
ACTIVITIES OR ENVIRONMENTS. EXCEPT AS EXPRESSLY STATED HEREIN, ALL PRODUCTS ARE PROVIDED
“AS1S”.

5. Claims; Commencement of Actions. Buyer shall promptly inspect all Products upon receipt. No claims for shortages will be
allowed unless reported to Seller within ten (10) days of delivery. Buyer shall notify Seller of any alleged breach of warranty within thirty
(30) days after the date the non-conformance is or should have been discovered by Buyer. Any claim or action against Seller based upon
breach of contract or any other theory, including tort, negligence, or otherwise must be commenced within twelve (12) months from the
date of the alleged breach or other alleged event, without regard to the date of discovery.

6. LIMITATION OF LIABILITY. IN THE EVENT OF A BREACH OF WARRANTY, SELLER WILL, AT ITS OPTION,
REPAIR OR REPLACE THE NON-CONFORMING PRODUCTS, RE-PERFORM THE SERVICES, OR REFUND THE
PURCHASE PRICE PAID WITHIN A REASONABLE PERIOD OF TIME. IN NO EVENT IS SELLER LIABLE FOR ANY
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES INCLUDING ANY LOSS OF REVENUE OR
PROFITS, WHETHER BASED IN CONTRACT, TORT OR OTHER LEGAL THEORY. IN NO EVENT SHALL SELLER’S
LIABILITY UNDER ANY CLAIM MADE BY BUYER EXCEED THE PURCHASE PRICE PAID FOR THE PRODUCTS.

7. Confidential Information. Buyer acknowledges and agrees that Confidential Information has been and will be received in confi-
dence and will remain the property of Seller. Buyer further agrees that it will not use Seller's Confidential Information for any purpose other
than for the benefit of Seller and shall return all such Confidential Information to Seller within thirty (30) days upon request.

8. Loss to Buyer’s Property. Buyer's Property will be considered obsolete and may be destroyed by Seller after two (2) consecutive
years have elapsed without Buyer ordering the Products manufactured using Buyer's Property. Also, Seller shall not be responsible for
any loss or damage to Buyer's Property while it is in Seller's possession or control.

9. Special Tooling. Seller may impose a tooling charge for any Special Tooling. Special Tooling shall be and remain Seller’s property.
Inno event will Buyer acquire any interest in the Special Tooling, even if such Special Tooling has been specially converted or adapted for
manufacture of Goods for Buyer and notwithstanding any charges paid by Buyer. Unless otherwise agreed, Seller has the right to alter,
discard or otherwise dispose of any Special Tooling or other property owned by Seller in its sole determination at any time.

10. Security Interest. To secure payment of all sums due from Buyer, Seller retains a security interest in all Products delivered to
Buyerand, Buyer's acceptance of these Terms is deemed to be a Security Agreement under the Uniform Commercial Code. Buyer autho-
rizes Seller as its attorney to execute and file on Buyer's behalf all documents Seller deems necessary to perfect Seller’s security interest.

11. User Responsibility. Buyer, through its own analysis and testing, is solely responsible for making the final selection of the
Products and assuring that all performance, endurance, maintenance, safety and warning requirements of the application of the Products
are met. Buyer must analyze all aspects of the application and follow applicable industry standards, specifications, and any technical
information provided with the Quote or the Products, such as Seller's instructions, guides and specifications. If Seller provides options of
or for Products based upon data or specifications provided by Buyer, Buyer is responsible for determining that such data and specifica-
tions are suitable and sufficient for all applications and reasonably foreseeable uses of the Products. In the event Buyer is not the end-user
of the Products, Buyer will ensure such end-user complies with this paragraph.

12. Use of Products, Indemnity by Buyer. Buyer shall comply with all instructions, guides and specifications provided by Seller
with the Quote or the Products. If Buyer uses or resells the Products in any way prohibited by Seller's instructions, guides or specifications,
or Buyer otherwise fails to comply with Seller’s instructions, guides and specifications, Buyer acknowledges that any such use, resale, or
non-compliance is at Buyer's sole risk. Further, Buyer shall indemnify, defend, and hold Seller harmless from any losses, claims, liabilities,
damages, lawsuits, judgments and costs (including attorney fees and defense costs), whether for personal injury, property damage,
intellectual property infringement or any other claim, arising out of or in connection with: (a) improper selection, design, specification,
application, or any misuse of Products; (b) any act or omission, negligent or otherwise, of Buyer; (c) Seller's use of Buyer's Property; (d)

damage to the Products from an external cause, repair or attempted repair by anyone other than Seller, failure to follow instructions,
quides and specifications provided by Seller, use with goods not provided by Seller, or opening, modifying, deconstructing, tampering
with or repackaging the Products; or (e) Buyer's failure to comply with these Terms, including any legal or administrative proceedings, col-
lection efforts, or other actions arising from or relating to such failure to comply. Seller shall not indemnify Buyer under any circumstance
except as otherwise provided in these Terms.

13. Cancellations and Changes. Buyer may not cancel or modify, including but not limited to movement of delivery dates for the
Products, any order for any reason except with Seller's written consent and upon terms that will indemnify, defend and hold Seller harm-
less against all direct, incidental and consequential loss or damage and any additional expense. Seller, at any time, may change features,
specifications, designs and availability of Products.

14. Assignment. Buyer may not assign its rights or obligations without the prior written consent of Seller.

15. Force Majeure. Seller is not liable for delay or failure to perform any of its obligations by reason of any events or circumstances
beyond its reasonable control. Such circumstances include without limitation: accidents, labor disputes or stoppages, government acts
or orders, acts of nature, pandemics, epidemics, other widespread iliness, or public health emergency, cyber related disruptions, cyber-
attacks, ransomware sabotage, delays or failures in delivery from carriers or suppliers, shortages of materials, sudden increases in the
price of raw material or components, shutdowns or slowdowns affecting the supply of raw materials or components, or the transporta-
tion thereof, oil shortages or oil price increases, energy crisis, energy or fuel interruption, war (whether declared or not) or the serious
threat of same, riots, rebellions, acts of terrorism, embargoes, fire or any reason whether similar to the foregoing or otherwise. Seller will
resume performance as soon as practicable after the event of force majeure has been removed. All delivery dates affected by an event
of force majeure shall be tolled for the duration of such event of force majeure and rescheduled for mutually agreed dates as soon as
practicable after the event of force majeure ceases to exist. The right to allocate capacity is in the Seller's sole discretion. An event of
force majeure shall not include financial distress, insolvency, bankruptcy, or other similar conditions affecting one of the parties, affiliates
and/or sub-contractors. An event of force majeure in the meaning of these Terms means any circumstances beyond Seller's control that
permanently or temporarily hinders performance, even where that circumstance was already foreseen. Buyer shall not be entitled to
cancel any orders following its claim of an event of force majeure.

16. Waiver and Severability. Failure to enforce any provision of these Terms will not invalidate that provision; nor will any such failure
prejudice either party's right to enforce that provision in the future. Invalidation of any provision of these Terms shall not invalidate any other
provision herein and, the remaining provisions will remain in full force and effect.

17. Duration. Unless otherwise stated in the Quote, any agreement governed by or arising from these Terms shall: (a) be for an initial
duration of one (1) year; and (b) shall automatically renew for successive one-year terms unless terminated by Buyer with at least 180-days
written notice to Seller or if Seller terminates the agreement pursuant to Section 19 of these Terms,

18. Termination. Seller may, without liability to Buyer, terminate any agreement governed by or arising from these Terms for any reason
and at any time by giving Buyer thirty (30) days prior written notice. Seller may immediately terminate, in writing, if Buyer: () breaches any
provision of these Terms, (b) becomes or is deemed insolvent, (¢) appoints or has appointed a trustee, receiver or custodian for all or any
part of Buyer's property,(d) files a petition for relief in bankruptcy on its own behalf, or one is filed against Buyer by a third party, (e) makes
an assignment for the benefit of creditors; or (f) dissolves its business or liquidates all or a majority of its assets.

19. Ownership of Rights. Buyer agrees that (a) Seller (and/or its affiliates) owns or is the valid licensee of Seller's IP-and (b) the
furnishing of information, related documents or other materials by Seller to Buyer does not grant or transfer any ownership interest or
license in or to Seller's IP to Buyer, unless expressly agreed in writing. Without limiting the foregoing, Seller retains ownership of all
Software supplied to Buyer. In no event shall Buyer obtain any greater right in and to the Software than a right in a license limited to the
use thereof and subject to compliance with any other terms provided with the Software. Buyer further agrees that it will not, directly or
through intermediaries, reverse engineer, decompile, or disassemble any Software (including firmware) comprising or contained within
a Product, except and only to the extent that such activity may be expressly permitted, either by applicable law or, in the case of open
source software, the applicable open source license.

20. Indemnity for Infringement of Intellectual Property Rights. Seller is not liable for infringement of any Intellectual
Property Rights except as provided in this Section. Seller will defend at its expense and will pay the cost of any settlement or damages
awarded in an action brought against Buyer based on a third-party claim that one or more of the Products infringes the Intellectual
Property Rights of a third party in the country of delivery of the Products by Seller to Buyer. Seller's obligation to defend and indemnify
Buyer is contingent on Buyer notifying Seller within ten (10) days after Buyer becomes aware of any such claim, and Seller having sole
control over the defense of the claim including all negotiations for settlement or compromise. If one or more Products is subject to such a
claim, Sellermay, at its sole expense and option, procure for Buyer the right to continue using the Products, replace or modify the Products
to render them non-infringing, or offer to accept return of the Products and refund the purchase price less a reasonable allowance for
depreciation. Seller has no obligation or liability for any claim of infringement: (i) arising from information provided by Buyer (including
Seller's use of Buyer's Property); o (ii) directed to any Products for which the designs are specified in whole or part by Buyer; o (iii) result-
ing from the modification, combination or use in a system of any Products. The foregoing provisions of this Section constitute Seller's sole
and exclusive liability and Buyer's sole and exclusive remedy for claims of infringement of Intellectual Property Rights

21. Governing Law. These Terms, the terms of any Quote, and the sale and delivery of all Products are deemed to have taken place
in, and shall be governed and construed in accordance with, the laws of the State of Ohio, as applicable to contracts executed and wholly
performed therein and without regard to conflicts of laws principles. Buyer irevocably agrees and consents to the exclusive jurisdiction
and venue of the courts of Cuyahoga County, Ohio with respect to any dispute, controversy or claim arising out of or relating to the sale
and delivery of the Products

22. Entire Agreement. These Terms, along with the terms set forth in the Quote, forms the entire agreement between the Buyer and
Seller and constitutes the final, complete and exclusive expression of the terms of sale and purchase. In the event of a conflict between
any term set forth in the Quote and these Terms, the terms set forth in the Quote shall prevail. All prior or contemporaneous written or oral
agreements or negotiations with respect to the subject matter shall have no effect. No modification to these Terms will be binding on Seller
unless agreed to in a writing that is signed by an authorized representative of Seller, excluding email correspondence, ‘clickwrap’ or other
purported electronic assent to different or additional terms. Sections 2-25 of these Terms shall survive termination or cancellation of any
agreement governed by or arising from these Terms

23. No ‘Wrap’ Agreements/No Authority to Bind. Seller's clicking any buttons or any similar action, such as clicking ‘I Agree”
or “Confirm," to utilize Buyer's software or webpage for the placement of orders, is NOT an agreement to Buyer's Terms and Conditions
NO EMPLOYEE, AGENT OR REPRESENTATIVE OF SELLER HAS THE AUTHORITY TO BIND SELLER BY THE ACT OF CLICKING ANY BUTTON
OR SIMILAR ACTION ON BUYER'S WEBSITE OR PORTAL

24. Compliance with Laws. Buyer agrees to comply with all applicable laws, regulations, and industry and professional standards,
including those of the United States of America, and the country or countries in which Buyer may operate, including without limitation the
U.S. Foreign Corrupt Practices Act (*FCPA’), the U.S. Anti-Kickback Act (*Anti-Kickback Act"), U.S. and E.U. export control and sanctions
laws (“Export Laws’), the U.S. Food Drug and Cosmetic Act (*FDCA'), and the rules and regulations promulgated by the U.S. Food and Drug
Administration (*FDA"), each as currently amended. Buyer agrees to indemnify, defend, and hold harmless Seller from the consequences
of anyviolation of such laws, regulations and standards by Buyer, its employees or agents. Buyer represents that it is familiar with all appli-
cable provisions of the FCPA, the Anti-Kickback Act, Export Laws, the FDCA and the FDA and certifies that Buyer will adhere to the require-
ments thereof and not take any action that would make Seller violate such requirements. Buyer represents and agrees that Buyer will not
make any payment or give anything of value, directly or indirectly, to any governmental official, foreign political party or official thereof,
candidate for foreign political office, or commercial entity or person, for any improper purpose, including the purpose of influencing such
person to purchase Products or otherwise benefit the business of Seller. Buyer further represents and agrees that it will not receive, use,
service, transfer or ship any Products from Seller in a manner or for a purpose that violates Export Laws or would cause Seller to be in
violation of Export Laws. Buyer agrees to promptly and reliably provide Seller all requested information or documents, including end-user
statements and other written assurances, concerning Buyer's ongoing compliance with Export Law. 9/22
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