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A WARNING - USER RESPONSIBILITY
FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS 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
or system options for further investigation by users having technical expertise. The user, through its own analysis and testing, is solely
responsible for making the final selection of the system and components and assuring that all performance, endurance, maintenance,
safety and warning requirements of the application are met. The user must analyze all aspects of the application, follow applicable
industry standards, and follow the information concerning the product in the current product catalog and in any other materials provided
from Parker or its subsidiaries or authorized distributors. To the extent that Parker or its subsidiaries or authorized distributors provide
component or system options based upon data or specifications provided by the user, the user is responsible for determining that such
data and specifications are suitable and sufficient for all applications and reasonably foreseeable uses of the components or systems.

Offer of Sale

The items described in this document are hereby offered for sale by Parker-Hannifin Corporation, its subsidiaries or its authorized distributor.
This offer and its acceptance are governed by the provisions stated in the detailed “Offer of Sale” elsewhere in this document.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States
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General Information PC3

Parker’s Compact Closed Circuit (PC?) line of variable
displacement piston pumps have been designed

for use in a wide variety of closed circuit applications.
Flow direction and volume is controlled by a rugged
swashplate and bearing design and are rated to

300 bar (4350 PSI) continuous pressure.

The PC:3 line of pumps are available with reliable
and robust controls including:

¢ Direct Swashplate manual control

Manual Servo control

Hydraulic proportional control

Electric proportional control

With a full line of accessories and through drives
the PC2 line of pumps can meet your application’s
unique needs.

Frame Size 1 Frame Size 2 & 3

(Rs1)|

e o e X - — e — -~
T1 i T2
System Sizing Equations
Vg4.nm
- 9V :
Output flow Q = 1000 (I/min)
Sl units 1 Moo= ol N
uni nput torque = 0an. (N.m)
M.n.m Q.Ap ) . 3
Input power P = 30000 = 500 (kW) Vg=Displacement per revolution cn/tr [in%/rev]
Mt Ap = P - pj (system pressure) bar [PSI]
n = Speed min™! [rpm]
Vgnny 1y = Volumetric efficiency
Output flow Q 31 [GPM] Nm = Mechanical efficiency
nt = Overall efficiency (nv.nm)
Vg-Bp .
US units Input torque M = W [Ibf.in]
M.n.n Q.A
= — = P
Input power P 198 000 7iam, [hp]

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 1
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Variable Displacement Axial Piston Pumps

3
Model Codes PC
| | | | | | | | | |
Pump Mount Rotation Charge Pump Control B - Side Cross Pressure Through Port Plate Paint Specials
Series and Port Displacement Modifiers Port Relief Override Drive
Displacement Shaft Seals Control A - Side Cross Charge Pressure Charge Filter Hot Oil Bearings Speed
Port Relief Relief Shuttle Sensor

1 |SAEA9T 16/32 D.P

11T 16/32 D.P

SAE B 13T 16/32 D.P

SAE BB 15T 16/32 D.P

a(d [N

SAE C 14T 12/24 D.P

H | |

CW (clockwise)

+*
++
++

CCW (counter clockwise)

1 - Pump Series
PC3 PC? Closed Circuit Pump V | Fluorocarbon seals # # #
07 Frame 1, 7 cc/rev # - - A |5 cc/rev (0.30 CIR) # - -
11 Frame 1, 11 cc/rev # - - B |7 cc/rev (0.43 CIR) # - -
18 Frame 1, 18 cc/rev # - - C |8cc/rev(0.55CIR) - # -
20 Frame 1, 20 cc/rev # _ _ E |11 cc/rev (0.67 CIR) - # #
25 Frame 2, 25 cc/rev ~ # _ H [16 cc/rev (0.96 CIR) - # #
X |Noch # # #
30 Frame 2, 30 cc/rev - # - © charge pump
35 Frame 2, 35 cc/rev - # -
8 - Control F1 F2 | F3
40 Frame 3, 40 cc/rev - - #
M | Direct swashplate control # - -
45 Frame 3, 45 cc/rev - - #
A | Manual lever, servo control # # #
52 Frame 3, 52 cc/rev - - #
C | Hydraulic proportional with feedback # # #
A | SAE A mount, UNF threaded work ports # - -
B | SAE B mount, UNF threaded work ports
W | SAE B mount, ISO 6162 flange work ports -

>
<

Available/standard

Not available

Optional, contact technical support
SAE B mount only

Requires technical support/approval
Frame Size 1

Frame Size 2

Frame Size 3

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States
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Model Codes PC?

L] o | L] L]

Charge Pump Pressure
Displacement Override

|
Pump

Series

Mount
and Port

| | |
Through Port Plate Paint

Drive

|
B - Side Cross
Port Relief

Control
Modifiers

Rotation Specials

Displacement Shaft Seals Control A - Side Cross Charge Pressure Charge Filter Hot Oil Bearings Speed
Port Relief Relief Shuttle Sensor

Control Code Reference 9 - Control Modifier

Lever in top location

Lever in bottom location

Without connecting lever

Connecting lever pointed left (viewed from shaft)

Connecting lever pointed right (viewed from shaft)

No centering spring

Include centering spring

No centering spring (cannot be ordered with S spring option)

2.8 mm diameter spring

I N N A AR
'
'
'

3 mm diameter spring

No neutral safety switch

Neutral safety switch

No safety valve

Safety valve

No additional control

12 VDC system voltage

24 VDC system voltage

No control orifice

0.6 mm control orifice

0.7 mm control orifice

0.8 mm control orifice

0.9 mm control orifice

1.0 mm control orifice

1.2 mm control orifice

| e | e | | | | | | |
| N[Ol N|O| O

Electronic displacement control, 12 VDC coils, 0.8 mm orifices

# = Available/standard

- = Not available

= Optional, contact technical support
** = SAE B mount only

Requires technical support/approval
Frame Size 1

Frame Size 2

F3 = Frame Size 3

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 3
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HY28-2710-01/PC3/US

Variable Displacement Axial Piston Pumps

Model Codes pC?
S[E [ 58 ) 2 5 ) v ) o
| | . | | | | | | .
Pump Mount Rotation Charge Pump Control B - Side Cross Pressure Through Port Plate Paint Specials
Series and Port Displacement Modifiers Port Relief Override Drive
Displacement Shaft Seals Control A - Side Cross Charge Pressure Charge Hot Oil Bearings Speed
Port Relief Relief Filter Shuttle Sensor
N | Check valve only # # # N | No through drive # | # | # N | Standard bearings # | # | #
A |100 bar (1450 PSI) # - - A | SAE A with 9T spline coupler # | # | #
B | 150 bar (2175 PSI) # # | # H | SAE A with 11T spline coupler - # | # 19 - Paint F1|F2|F3
C [200 bar (2900 PSI) # | # | # B | SAE B with 13T coupler - # | # N | No paint # | # | #
D | 250 bar (3625 PSI) # # # Q | SAE B with 15T coupler - # | # P | Black paint # | #
E | 300 bar (4351 PSI) # # # T | Tandem-no charge pump | e | e
H | 350 bar (5075 PSI) TR 20 - Speed Sensor F1|F2|F3
K | 370 bar (5366 PSI) - # | # 16 - Hot Oil Shuttle Valve |F1|F2|F3 N | No speed sensor ##|#
P | 400 bar(5800 PSI) B # # N | No Hot oil shuttle valve # | # | # S | Speed sensor installed - #
V | Hot oil shuttle valve installed # | # | #
N | Check valve only # # # N | No special options # | # | #
A | 100 bar (1450 PS) # - - N | Standard port plate timing # | # | # M | Special modification ol oe | ox
B | 150 bar (2175 PSI) # | # | #
C | 200 bar (2900 PSI) # # #
Example Model Code
D | 250 bar (3625 PSI) # PC335B4LVEF1208EECNNNVNNPNN
E |300 bar (4351 PSI) # # # i
PC3 PC?3Pump Series
H | 350 bar (5075 PSI) | # 35 Frame 2, 35 cc/rev
K |370 bar (5366 PSI) - # | # B SAE B mount, UNF threaded work ports
4 SAE BB 15T 16/32 D.P
P | 400 bar(5800 PSl) i B I L  CCW (counter clockwise rotation)
\'} Fluorocarbon seals
- - E 11 cc/rev charge pump displacement (0.67 CIR)
12 - Charge Relief Setting | F1 | F2 | F3 F Electric proportional control with feedback
A |10 bar (145 PSI) # | - | - 1208 12 VDC coils and 0.8 mm diame.ter.control orifices
E 300 bar (4351 PSI) cross port relief in A port
B |20 bar (290 PS)) L I E 300 bar (4351 PSI) cross port relief in B port
C |25 bar (363 PSI) S ow | o# (o] 25 bar (363 PSI) charge relief pressure setting
N No pressure override
D |30 bar (435 PSI) - # # N No charge filter
N No through drive
\'} Hot oil shuttle valve installed
13 - Pressure Override F1|F2|F3 N Standard port plate timing
N | No pressure override # | # | # N Standard_ bearings
P Black paint
P | Pressure override o R N No speed sensor
N No special options
14 - Charge Filter F1|F2|F3
Key:
N | No charge filter # | # | # # = Available/standard
) ) . - = Not available
F | Charge filter with no indicator # | # | # * - Optional, contact technical support
K | Charge filter with visual indicator | # | # | # ** = SAE B mount only
** = Requires technical support/approval
R | Remote charge pressure ports # | # | # F1 = Frame Size 1
F2 = Frame Size 2
F3 = Frame Size 3

Parker Hannifin Corporation

Hydraulic Pump and Power Systems Division

United States



HY28-2710-01/PC3/US
Technical Data

Variable Displacement Axial Piston Pumps
PC?

Fluids

Only fluids with mineral oil basis and anti-corrosive,
antioxidant and wear-preventing agents (HL or
HM) should be used. Viscosity range at operating
temperature must be between 15 and 40 cSt.

For short periods and low starting temperatures,

a maximum viscosity of 800 cSt is allowed.
Viscosities less than 10 ¢St are not permitted.

In extreme operating conditions, a viscosity

range of 10 to 15 cSt is allowed for short periods.

Operating Temperature

The oil’s operating temperature must be
between 0-80°C (32-176° F).

Running the unit outside of these temperature
ranges is not recommended and could
negatively impact performance.

Filtration

The PC? pump is available with a built-in charge filter.
Units also can be shipped with a block to permit a
remote-mounted filter. Parker suggests a remote
pressure filter with an element rating of 10 micron
absolute and a minimum beta ratio of 200. A visual
or electromechanical indicator is also suggested.

Correct filtration helps extend unit life. The maximum
permissible contamination class is 20/18/15 per

ISO 4406:1999. Suction filters are not suggested.

If needed, a 100-mesh (149-micron) strainer is the
finest mesh recommended.

Suction Pressure

The charge pump suction performs at a minimum
absolute pressure of 0.8 bar (11.6 psi). For short
periods and low starting temperatures, an absolute
pressure of 0.5 bar (7.25 psi) is allowed. Inlet pressure
may never be lower.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States

Operating Pressure
Main pump: The maximum permissible continuous
pressure is 300 bar (4,350 psi).

Charge pump: Nominal pressure is 20 bar (290 psi).
Maximum admissible pressure is 40 bar (580 psi).

Case Drain Pressure

Maximum case drain pressure is 2 bar (29 psi).

For short periods and low starting temperatures, a
pressure of 3.5 bar (51 psi) is allowed. Higher pressures
can damage the input shaft seal, reducing its life.

Seals
Parker PC?® pumps use standard FKM (Viton®) seals.
In case of special fluids, contact your Parker distributor.

Displacement Limiting

An externally adjustable mechanical device limits
displacement by utilizing two setting screws to
limit to the control piston stroke.
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Technical Data PC3

Parker PC? Technical Specifications
Frame Size 1 Frame Size 2 Frame Size 3
07 11 18 20 25 30 35 40 45 52

Dis”'ace?(‘:f;;‘ccme" 7(0.43) | 11(0.67) | 18(1.10) | 20 (1.22) | 25 (1.52) | 30 (1.83) | 35 (2.13) | 40 (2.44) |45 (2.74)| 52 3.17)

Input Speed (RPM)

Minimum 700 700

Continuous 3600 3400

System Pressure
Bar (PSI)

Continuous 210 (3045) 300 (4350)

300
(4350)

Peak 350 (5075) 400 (5800)

Charge Pump
Inlet Pressure

Minimum Continuous Bar
(PSI) Absolute 0.8(11.6)

Cold Startup 0.5 (7.25)

Case Pressure
Bar (PSI)

Maximum Continuous 2 (29)

Cold Startup 3 (43.5) 3.5 (51)

Fluid Viscosity cSt

Operating 15t0 40

Minimum 5

Cold Startup 1000

Fluid Operating O o ]
Temperature °C (°F) 0° to 80° (32° to 176°)

Approximate Weight Kg (Ib) 16.4 (36) 29 (64) 32 (70.5)

1 -m2
M°me"t(;fu';jg;a Kg-m 0.0014 (0.0010) 0.0028 (0.0018) 0.0054 (0.0038)

*Peak is defined as no longer than 1% of every minute. For long life, design system to not run at maximum flow and pressure continuously.

Pump Life Note

Hydraulic unit life is the life expectancy of the hydraulic components. It depends on speed and system
pressure even if, system pressure is the dominant operating variable. High pressure, generated by high load,
reduces hydraulic unit life.

Design the hydraulic system according to the expected machine duty cycle. Take in consideration the
expected percentages of time at various loads and speeds. Ask your Hydraulics representative to calculate
an appropriate pressure based on your hydraulic system design. If duty cycle data is unavailable, input
power and pump displacement are used to calculate system pressure.

All pressure limits are differential pressures (referenced to charge pressure), taking a normal charge pressure
into consideration.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
6 United States



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Controls PC?

Direct Manual Lever Control - M

Pump Flow direction and volume is directly

proportional to the rotational angle of the mechanical
lever. This control is a direct connection to the pump
swashplate and is available with and without a centering
spring. In applications where no centering spring is
selected the user must ensure the pump returns to
neutral via external means.

This control is only available on Frame Size 1 units.

NOTE: Control torque is dependent on
displacement, system pressure and command level.
Contact Technical Support if more detail is required.

AB
@
/I °
\
/1|
PN
/ \ \
/ \ \
/\L/
y ' X
Flow Direction - Angle to Achieve
: - - Displacement 100% Stroke
. ever ow ow
Pump Rotation Rotation | Output Return 07 11°
X A B 11 18°
Clockwise (R)
Y B A 18 18°
X B A 20 19°
Counter Clockwise (L)

Y A B

NOTE: Spring Return Option is Not A Safety Device
Internal contamination (contaminated hydraulic fluid,
abrasion or residual contamination from system
components) can cause the control to get stuck in an
undefined position. As a result, the axial piston unit
will no longer supply the specified flow. Check which
remedial measures should be taken on your machine
to ensure the driver or operator are brought to a safe
position (i.e. immediate stop).

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 7



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Controls PC?

Direct Manual Lever Control - M

Control on the top Control at the bottom

Left Right Left Right

View X

X
|

73 [2.874]

217
[0.669 dia.]

6 [0.236]

93,25 [3.671]

80,75 [3.179]
| 73,75 [2.903]

49,5

85 [3.346]
[0.787] \_ 100 [3.937]

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
8 United States
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Controls

Variable Displacement Axial Piston Pumps
PC?

Direct Manual Lever Control with Feedback - A

Pump Flow direction and volume is directly
proportional to the rotational angle of the mechanical
lever. Based on swashplate position the feedback

connection in the control works to automatically

compensate for swashplate movement.

Flow Direction

Torque to Rotate to Full Displacement

. Lever Flow Flow
Pump Rotation Rotation | Output Return
X A B
Clockwise (R)
Y B A
X B A
Counter Clockwise (L)
Y A B

Frame Size 1

Frame Size 2 & 3

Frame Size 1 1.6 Nm (14 in-lb)

Frame Size 2 & 3 2.7 Nm (24 in-Ib)

Rsz)-( Rs1)|

NOTE: The spring return feature is not a safety device. Internal contamination (contaminated hydraulic fluid, abrasion
or residual contamination from system components) can cause the control to get stuck in an undefined position. As a
result, the axial piston unit will no longer supply the specified flow. Check which remedial measures should be taken on
your machine to ensure the driver or operator are brought to a safe position (i.e. immediate stop).

Parker Hannifin Corporation

Hydraulic Pump and Power Systems Division

United States
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Controls PC?

Direct Manual Lever Control with Feedback - A

Frame Size 1

8
0.31]

51
g . 2.0]
~ O = y i X
S 3 ©@@ = IO}
a 8 o 2 0 ] M
5X © o > *Céﬁc)afffﬂ{* i
- O @
- O T v
O 405 45

[1.59] [1.77]

84
[3.31]
Frame Size 2
5 2x06 5
2x06[dia. 024 |3 [dia. 0.24] 1S
Ep——— —
3 © ~ o) © =
X, ©0 Q© S
o — -
< © 0o ° 0O s
o T2 o ®
(o) | =€
: B Hi{i=reoi—
(o]
— (o]
1l o
Frame Size 3 _ 158,4 [6.24]
2 X 06 ol® 143,4 [5.65]
[dia. 0.24] NS . 984/[387]
r M4,Rs2
>
S ©
— O ®
o 3
© h}
® ] ®
Fe® o el
N 0
la o
| (<]
Il M3,Rs1

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
10 United States




HY28-2710-01/PC3/US
Controls

Variable Displacement Axial Piston Pumps

PC?

Direct Manual Lever Control with Feedback - A

Neutral Safety Switch

The “A” manual lever control is available with a built-in neutral safety switch.

Frame Size 1

R1-R2

40.5

11.59]

96 [3.78]

L LAz |

Parker Hannifin Corporation

Hydraulic Pump and Power Systems Division

United States

124.8 [4.91]

Connector type Deutsch DT04-2P
Qutput IP 67
Cable connections PG 13.2
Max current 10A
Electric load Resistive
Operating temperature -25°C to 80°C (-13°F to 176°F)
Protection IP 67

11



HY28-2710-01/PC3/US
Controls

Variable Displacement Axial Piston Pumps
PC3

Manual Lever Control with Feedback - A

Neutral Safety Switch

Frame Size 2

MR
I —
M2 A
M3} I—[
M4
C —, Rs2)(Rs1X .ﬂ
—FARA BHX
( ( u
1L T - B
Frame Size 3
e
i ||
LT Yk enwe A
il e ]
M4 !
C 'TL Rs2)(Rs1 .ﬂ |
i PRI . BHYX i
( ![ f '.{I:W IE J,
}m_:_Tz_ _____ _[__s ________ B

Electrical Characteristics

Connector type Deutsch DT04-2P
Output IP 67
Cable connections PG 13.2
Max current 10A
Electric load Resistive

Operating temperature

-25°C to 80°C (-13°F to 176°F)

Protection

IP 67

12

134,9 [5.31]

S
S 139,9 [5.51]
e}
© |5 98,4 [3.87]
S,
G
7 3
S © L
T K
L TS

Ty

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Controls PC?

Direct Manual Lever Control with Feedback - A

Safety Valve
The “A” manual lever control is available with a safety valve that will block charge pressure from accessing

the control until it is energized.

Frame Size 1

U=1/4" GAS
® Tn
w R1-R2
5 T
o [}
g 5
X, X,
) ©
= 3
Deutsch DT04-2P connector
L U
T |
2 — [Fh |
E G M1
= © @ O M3 i’— T —-= A
©) i— = |
- _&0r o o M !—-@H '
o T @ ( Al 1= ] X |
| i @-,
@ L ‘:'_'__I___:_HJ__; B
T ‘—m—' T2 S M2

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 13



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Controls PC?

Manual Lever Control with Feedback - A

Safety Valve

Frame Size 2

126,9 [4.99]

146,9 [6.78]

113,4 [4.46]

Connector type DIN 43650
Output 12 VDC
Power 18W
Protection IP 65
Operating temperature -30°C to 60°C (-22°F to 140°F)

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
14 United States



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps

Controls PC?

Direct Manual Lever Control with Feedback - A

Safety Valve

Frame Size 3

U=1/8" GAS

146,1 [5.75]

117,5 [4.63] ‘ 121,4 [4.78]

Connector type DIN 43650
Output 12VDC
Power 18W
Protection IP 65
Operating temperature -30°C to 60°C (-22°F to 140°F)

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 15



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Controls PC?

Hydraulic Proportional Control with Feedback - C

Pump flow direction and volume is directly

proportional to the hydraulic pressure applied into the

M5 and M6 port. Based on swashplate position the
feedback connection in the control works to automatically
compensate for swashplate movement. The piloting
pressure can be supplied from the “G” ports of the pump.

Nominal pilot pressure range for the C control is 6-15 bar
(87-218 PSI). It is suggested that your control have a pressure
range of at least 5-16 bar (72 -232 PSI) to ensure proper
pump activation.

M5 M3
| b
[T 1) =i
=~ = .
© © ¢
N Il
N @
@ O jr T
5 |
CO. ()
x4 1 ) o —
5 i r © —]J
M1 i
| i
J M6 M4
T2 M s M2 B
M4, Rs2
M6
e
el
— | o
o -8 -l0-—H
Sl ©)
QI o
M5
. M3, Rs1
Flow Direction
. Control Flow Flow
Pump Rotation Port Output Return
M5 A A
Clockwise (R) NOTE: The spring return feature is not a safety device.
M6 A B Internal contamination (contaminated hydraulic fluid, abrasion or
residual contamination from system components) can cause the
_ M5 A B control to get stuck in an undefined position. As a result, the axial
Counter Clockwise (L) piston unit will no longer supply the specified flow. Check which
M6 B A remedial measures should be taken on your machine to ensure the

driver or operator are brought to a safe position (i.e. immediate stop).

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
16 United States



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Controls PC?

Hydraulic Proportional Control with Feedback - C
Frame Size 1

32,5
[1.28] R1-R2

Q
(©0)

|

129,5 [5.098]

95 [3.74]
[
67 [2.64]

T2

a=N
N\ | [T

67 [2.64]

Frame Size 2

147,4 [5.81] 109,2 [4.29] 112,5 [4.43] _
=
S
; )
0
! <
o]
0 =
M3,Rs1
Frame Size 3
105,9 M4, Rs2
[4.17] M6
S EN R
(@)@
21T © i ©
— |9, O © 0 © Lq'utl? °n
T2 o S| || °
- @ e - 00 — & — - —o
Hi==06 1t | Yo
o ° o)
o @ .
i o
M5
M3, Rs1

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 17



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Controls PC?

Electric Proportional Control with Feedback - F

Pump displacement is directly proportional to the input current of
one of the two proportional solenoids. Based on the swashplate
position, the feedback system works to automatically compensate
for positioning errors. The input current of the two proportional
solenoids must be controlled by an external amplifier card.

The Parker IQAN family of controllers is suggested for use.

EP1
- | E21
NS ul )
N
S5l TS
1= H— —(@ —1— -
oo BR
Q‘. S’ il %\ °
=8 © S
~ T \
@ L ===
EP2
75,5 [2.97]
_____________ |
A
_____ | KMIGT__ G2R M2 A o~
1 3
X
©
S
KA
N
N
©
g S
Flow Direction
Pump Rotation Control | Flow Flow
P Port Output | Return
EP1 B A
Clockwise (R) Electrovalve Current vs Displacement
EP2 A B
1400 700
EP1 A B
Counter Clockwise (L)
EP2 B A 1200 600
S L1 E
o &
=~ 1000 500 —
Solenoid Specification Z 1 T
R 7 =
Operating voltage 12VDC 24 VDC £ 800 // 400 %
[0] pet
Current 1500 mA 750 mA £ 5
3 - 3
Resistance at 20°C 5.3 Ohms 21.2 Ohms 600 300
Connector type Deutsch DT04-2P 0 50 100

Pump displacement (%)
(no load on closed loop)

NOTE: The spring return feature is not a safety device.

Internal contamination (contaminated hydraulic fluid, abrasion or residual contamination from system components) can cause the control to get
stuck in an undefined position. As a result, the axial piston unit will no longer supply the specified flow. Check which remedial measures should
be taken on your machine to ensure the driver or operator are brought to a safe position (i.e. immediate stop).

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
18 United States



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Controls PC?

Electric Proportional Control with Feedback - F

Frame Size 1

N 32,9 [1.29]
R1-R2 ﬂ
= D
5 . 5 & —+
L)~ T ) N3 : &)
o @) &
23 feesadiiim s S T Q
- o0}
4 0,\3 X o
o .
: e SR =
S
= &> .‘ —
hacl = 1 B @ g ===
[ i)
9 N ] iy &l :_ﬁ-ﬁ,'-,"-/_; -
104 [4.09,
75.5 [2.97] | 104 /4.09] = 75,5 [2.97]
124 [4.88] 146 [5.74]
129 [5.07] 174 [6.85]

Frame Size 2

192,55[7.58] ‘ M4, Rs2 Epo
IIIII f
-
i N
ANy
5 e
%, S
2 e
Yo}
=3 [~y e
© LV
o]
= 1 2 [ ¥
N
X
N1l &~ | T | e ©
— ~
S | 2
Frame Size 3
151,1 [5.95] M4,Rs2 EP2
- © ° A
S AR N
s F 7 5
\ ©
o 0 o ° 0 Q 5
a T2 Q) - -
S |
Jd=e g
] N
A X,
S ©
S 5

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
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HY28-2710-01/PC3/US
Bearing Life and Shaft Load

Variable Displacement Axial Piston Pumps
PC3

Normal Bearing Life (hrs)

Frame Size 1 Frame Size 2 Frame Size 3
8 11 18 20 25 30 35 40 45 52
76105 16294 4743 3178 32400 18700 11800 21000 14500 9500
Frame Size 1 Frame Size 2 & 3

Normal bearing life in B, hours is shown in the table
above. Figures have been calculated under the following
operating conditions: A continuous differential pressure
of 120 bar [1740 PSI].1800 rpm shaft speed, 20 bar
[290 PSI] charge pressure and maximum displacement,
without any external shaft side load. The data is based
on 50% forward, 50% reverse duty cycle, and standard
charge pump size.

Shaft Loads L
0° Re End view of a
shaft Re¢
90° Re 270° Re - . 1
Tout Tin
Axis .of swashplate 180° Re .
rotation
The PC? are designed with bearings that can accept -
external radial and thrust loads. The external radial Eatneer)“;'m":%':g;‘t M%:’::t"&%ﬁﬂ
shaft loads limitations depend on the load position,
orientation, and operating conditions of the unit. ’ 63 (558) Contact tech support
Frame 11 52 (460) Contact tech support
The maximum permissible radial load (Re) is based Size 1
on the maximum external moment (Me) and the 18 38 (336) Contact tech support
distance (L) from the mounting flange to the load. 20 32 (283) Contact tech support
It may be determined using the formula below:
25 150 (1328) 1500 (337)
Re = Me/L Frame
Size2 | 30 76 (673) 1500 (337)
All shaft loads effect bearing life. This impact can 35 | Contact tech support 1500 (337)
be minimized by positioning the load at 90° or 270° 40 150 (1328) 1500 (337)
as seen in figure above.
9 ';'.a"‘e 45 107 (947) 1500 (337)
ize 3
For a more in depth look at your application please 59 76 (673) 1500 (337)
contact your nearest Parker Representative.
Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
m 20 United States

Normal bearing life in B, hours is shown in the table
above. Figures have been calculated under the following
operating conditions: A continuous differential pressure
of 150 bar [2176 PSI]. 1800 rpm shaft speed and
maximum displacement without any external shaft

side load. The data is based on 50% forward, 50%
reverse duty cycle, and standard charge pump size.




HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Cross Port Relief PC3

The cross port relief valves maintain pressure in the Cross Port Relief Options Frame 1 | Frame 2 | Frame 3
proper range. The built in check vales allow charge
pressure to replenish the low pressure side of the
closed circuit, while the high pressure reliefs protect
the high pressure side of circuit.

Check valve only # # #
100 bar (1450 PSI
150 bar (2175 PSI
200 bar (2900 PSI
250 bar (3625 PSI
300 bar (4351 PSI
350 bar (5075 PSI
370 bar (5366 PSI
400 bar (5800 PSI

| H | H | B

Pump can be equipped with a charge circuit check
valve, this option only allows for the low side of the
loop to be replenished by the charge circuit, the high
pressure side of the loop will not have high pressure
protection.

T|IX|I|MOO|T|>»|Z
N N N N
|| H |||

High pressure relief valves are intended for transient overpressure protection and are not intended for continuous pressure control.
& Flow over relief valves for extended periods of time may result in severe heat build up. High flows over relief valves may result in
pressure levels exceeding the nominal valve setting and potential damage to system components.

B ISO VG46 Hydraulic Fluid at 50°C [122°F]
ar

Frame Size 1 PSI

A A

M3 M4 G M1
— - - - 0= -
‘ 1 - I I A 300 4351
i |
! |
| X | 200 2900
e S |
\ A ‘ o | 100 1450
7 e
L. _ - _
., L1 s M2
0 25 50 75 Limin
0 60.43 13.21 19.81  [GPM]
Frame Size 2 & 3 ISO VG46 Hydraulic Fluid at 50°C [122°F]
Bar PSI
A A
A 400 |— 5801
300 4351
BH [0}
= rf
X § 200 2900
o
o
100 —1 1 450
B v
0 .
2|5 5|0 7|5 190 _ L/min
6.6 13.2 19.8 264  GPM
Flow

& The high pressure relief valve setting is not the differential pressure between A and B ports.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 21



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Cross Port Relief PC?

The cross port relief valves maintain pressure in the proper range. The built in check valves allow charge pressure
to replenish the low pressure side of the closed circuit, while the high pressure reliefs protect the high pressure side
of circuit.

Pump can be equipped with a charge circuit check valve, this option only allows for the low side of the loop to be
replenished by the charge circuit, the high pressure side of the loop will not have high pressure protection.

Flow over relief valves for extended periods of time may result in severe heat build up. High flows over relief valves may result in

2 High pressure relief valves are intended for transient overpressure protection and are not intended for continuous pressure control.
pressure levels exceeding the nominal valve setting and potential damage to system components.

Frame Size 1

High pressure

relief valve
(one of two)

Frame Size 2 Frame Size 3

High pressure High pressure
relief valve relief valve
(one of two) (one of two)

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
22 United States



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Charge Pump PC3

Charge flow is required on all PC® pumps used in closed circuit installations. The charge pump provides flow to
make up internal leakage, maintain a positive pressure in the main circuit, provide flow for cooling and filtration,
replace any leakage losses from external valving or auxiliary systems, and to provide flow and pressure for the
control system. Many factors influence the charge flow requirements. These factors include system pressure, pump
speed, pump swashplate angle, type of fluid, temperature, size of heat exchanger, length and size of hydraulic
lines, control response characteristics, auxiliary flow requirements, hydrostatic motor type, etc.

Unusual application conditions may require a more detailed review of charge pump sizing. Charge pressure must
be maintained at a specified level under all operating conditions to prevent damage to the transmission. Parker
recommends testing under actual operating conditions to verify this.

Charge Pump Sizing/Selection
g . P . 9 S Charge Pump Displacement Frame 1 | Frame 2 | Frame 3
In most applications, a general guideline is that the
charge pump displacement should be at least 20% A 5 cc/rev (0.30 CIR) # - -
of the main pump displacement. B 7 cc/rev (0.43 CIR) # - -
C 8 cc/rev (0.55 CIR) - # -
E 11 cc/rev (0.67 CIR) - # #
H 16 cc/rev (0.96 CIR) - # #
X No charge pump # # #
# = available - =not available
Frame Size 1 Frame Size 2 & 3
M1
77777r7’1 K M1GT G2R M2 A
A ol (B l
= 1| vol— —
i ) ‘ M4 ] 1 g
o o7
X i Rs2 Rs1 <I> ' BH
\ i
L. 1
. Sl
L —=J | B l’
Lo, ,7{7,7,7,4,7J I, T2 I's B
T I T2 S M2

H Pump version without internal charge pump is available. In this case, an external flow must provide charge pressure and charge
I flow in order to assure the requested pump performance.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 23



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Charge Relief PC3

The charge pressure relief valve provides a relief outlet for the charge circuit. This valve is used to set the charge
pressure of the circuit. Flow through the valve is ported to case. The nominal charge relief setting is referenced
to case pressure.

Charge Pump Displacement Frame 1 Frame 2 | Frame 3
A 5 cc/rev (0.30 CIR) # - -
B 7 cc/rev (0.43 CIR) # - -
C 8 cc/rev (0.55 CIR) - # -
E 11 cc/rev (0.67 CIR) - # #
H 16 cc/rev (0.96 CIR) - # #
X No charge pump # # #
# = available - = not available
ISO VG46 Hydraulic Fluid at 50°C [122°F]
Frame Size 1 Bar PSI
M3 M4 G M1
] 1 I 30 fom =] 435
I 1A
| I o 25 363
“@' | e
___________ X | % 20 = 290
< | g 15 218
gyl ol g ——
0 | | 5 a 10 145
L_ — S R 5 73
N I v
0 0
500 1000 1500 2000 2500 3000
Pump Speed (rpm)
Frame Size 2 & 3 S
ISO VG46 Hydraulic Fluid at 50°C [122°F]
Bar PSI/
A A
K M1GH G2R M2 A 30 435
X
M3 LL L _,1 'E l, |_l 25 363
M4  —— 3 J—
ch, {J> Mj; & 20 290
Rs2 Rs1 BH g
X S 15 218
5
( . Qvih 2 10 145
! | 1 o
— [
T/, T2 I,s B 5 73
0 0
500 1000 1500 2000 2500 3000
Pump Speed (rpm)

Incorrect charge pressure settings may result in the inability to build required system pressure and/or inadequate loop flushing
flows. Ensure correct charge pressure under all conditions of operation to maintain pump control performance.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
24 United States




HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Charge Relief PC3

Frame Size 1

Charge relief valve

o

Frame Size 1 Frame Size 2 & 3

Charge relief valve

Charge relief valve

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 25



HY28-2710-01/PC3/US
Charge Filter

Variable Displacement Axial Piston Pumps
PC3

The PC? pumps have the option to have a charge filter mounted onto them. This charge filter can be equipped

with or without a visual bypass indicator (options K and F). The filter element has a 10 micron nominal rating and
the maximum pressure drop across the element is 2 bar (29 PSI). The pumps can also be set up to utilize remote
pressure filtration where charge flow must go out to an external filter via port G1 and return to the pump through

Port G2 (option R).

Option F
Charge Filter without Indicator

Frame Size 1

M2 G2 G1 M1
[ -~ mn

Frame Size 1, F, K, and R must be ordered from the
| factory as they cannot be added in the field.

Charge Filtration Options

No charge filter

Charge filter without indicator

Charge filter with visual indicator

D |X|T|Z

Remote charge pressure ports

/\47\
G1
RN
N
<
0,
[se]
X
G2
M2~
124 [4.88]
° O
O N
T o 2
(o)) —~
© =
- 1 At
5l & l_ ; S
—| = | NN
%) - — - —- - -—+-Ola—L
> 1@ ISR
15
[0.59]
41 76 29.5
[1.61] "~ [2.99] [1.16]

26
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Charge Filter PC3

o [ ChorgeFitratonOptions |
Charge Filter without Indicator

No charge filter

Charge filter without indicator

Charge filter with visual indicator

D | X|M|Z

Remote charge pressure ports

Frame Size 2

[6.77]

165,9
[6.53]

[7.31]

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 27



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Charge Filter PC3

The PC? pumps have the option to have a charge filter mounted onto them. This charge filter can be equipped
with or without a visual bypass indicator (options K and F). The filter element has a 10 micron nominal rating and
the maximum pressure drop across the element is 2 bar (29 PSI). The pumps can also be set up to utilize remote
pressure filtration where charge flow must go out to an external filter via port G1 and return to the pump through
Port G2 (option R).

Option F

. . . Ch Filtration Opti
Charge Filter without Indicator drge TTTaTion DpTons

No charge filter

Charge filter without indicator

Charge filter with visual indicator

D |X|T|Z

Remote charge pressure ports

Frame Size 3

M1 G1 G2 M2 M2
Bo o
.
©
SN
@ ~ =~
S N4 8
& i L 1 | 9=
Q| 0§
;) 2N ol ©
v T =
L[ NS
=
| i \G2
173 [6.81]
M1
192 [7.56]
N
©
|
w
@
©
’’’’’ ]
433
[1.70]
205,3 [8.08]

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
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HY28-2710-01/PC3/US
Charge Filter

Variable Displacement Axial Piston Pumps
PC?

Option K
Charge Filter with Indicator

Frame Size 1

M2 G2

r—-—

G1M1

Al @j}
L_

Differential setting

3+/-2 bar (44+/- 3 PSI)

No charge filter

Charge filter without indicator

Charge filter with visual indicator

D | X|M|Z

Remote charge pressure ports

Clogging Indicator

Working temperature

-30°-110°C(-22°-230°F)

Maximum vibration level

50g

Connector type

AMP Superseal 2 way

Current range

0.1-0.2 A maximum

Normally closed contact.

Thread of the clogging indicator is internally connected to ground.

Parker Hannifin Corporation

Hydraulic Pump and Power Systems Division

United States
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Charge Filter PC3

The PC? pumps have the option to have a charge filter mounted onto them. This charge filter can be equipped
with or without a visual bypass indicator (options K and F). The filter element has a 10 micron nominal rating and
the maximum pressure drop across the element is 2 bar (29 PSI). The pumps can also be set up to utilize remote
pressure filtration where charge flow must go out to an external filter via port G1 and return to the pump through
Port G2 (option R).

Option K
. . . Charge Filtration Options
Charge Filter with Indicator 9 -
N No charge filter
F Charge filter without indicator
K Charge filter with visual indicator
R Remote charge pressure ports
Frame Size 2
M1G1 G2 M2
F2 ° - ° M2
NC ANYA
©© < o
° o
© © =
NISE
= o
|2
O | L | IS EJL
E ~REx
— [o oY
= M=
= o 2 RS
[ © =,
M\ G2
153
[6.02] M1
172
[6.77]
Clogging Indicator Specification
Differential setting 3+/-2 bar (44+/-3 PSI)
Working temperature -30°-110°C (-22°-230°F)
Maximum vibration level 50¢g
Connector type AMP Superseal 2 way
Current range 0.1-0.2 A maximum
5@
™ O~
5 o-™
<83
S
3
el
£
24,75 \ g
[0.97] S
O

Normally closed contact.
Thread of the clogging indicator is internally connected to ground.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
30 United States



HY28-2710-01/PC3/US
Charge Filter

Variable Displacement Axial Piston Pumps

PC?

Option K
Charge Filter with Indicator

Frame Size 3

M1G1 G2 M2

Differential setting 3+/-2 bar (44+/- 3 PSI)
Working temperature -30°-110°C(-22°-230°F)
Maximum vibration level 50g
Connector type AMP Superseal 2 way
Current range 0.1-0.2 A maximum

Normally closed contact.
Thread of the clogging indicator is internally connected to ground.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 31

No charge filter

Charge filter without indicator

Charge filter with visual indicator

D | X|M|Z

Remote charge pressure ports

9 62

135 [5.31]
169,5 [6.67]

173 /6.81]
192 [7.56]
43,3
1.70]
205,3 [6.08]
235,8 [9.28]

\

|

|

a
Clogging indicator




HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Charge Filter PC3

The PC? pumps have the option to have a charge filter mounted onto them. This charge filter can be equipped
with or without a visual bypass indicator (options K and F). The filter element has a 10 micron nominal rating and
the maximum pressure drop across the element is 2 bar (29 PSI). The pumps can also be set up to utilize remote
pressure filtration where charge flow must go out to an external filter via port G1 and return to the pump through
Port G2 (option R).

Option R

Charge Filtration Options
Remote Charge Pressure Ports 9 e

No charge filter

Charge filter without indicator

Charge filter with visual indicator

D |X|T|Z

Remote charge pressure ports

Frame Size 1

) G2M2 ~ Paux

=l N\ A
@

==

Il
s
I
O
—

G1 = to filter
G2 =return

\@@/
©

&
-

Frame 1 pumps must be ordered from the factory 9
- with the remote charge pressure port option as they
| cannot be converted in the field.

N
V

=

Contact technical support if further detail is needed.
G2 M2

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Charge Filter PC3

Romote [ ChorgeFitratonOptions |
Remote Charge Pressure Ports

No charge filter

Charge filter without indicator

Charge filter with visual indicator

D | X|M|Z

Remote charge pressure ports

Frame Size 2

K M1G1 G2R M2 A
*
N 0 0 3
M4 ) 1
C 1
B Rs1 Rs2 (I}V\M:j‘I BH
_| X
i — )| 1
— ¢
.l T2 1, s B
G1 = to filter
G2 =return
[6.77]
Frame Size 3
K M1G1 G2R M2 A
¥
M3 | L “‘ i’l I_l g
M4 | — =
C y 3
TLRSZ Rs1 ‘ (]>N\4:‘:—UJ BH
X
f N ,
i [ 1 1 —
L > 8
Tl T I,s B =
G1 = to filter
G2 =return 192 [7.56]
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Pressure Override PC3

The PC? pressure override function is designed to ensure that the pump does not load the prime mover in excess
of its capabilities. The override is connected to the A and B system ports and is usually set 20-30 bar (290-435 PSI)
lower than the cross port relief settings.

The override acts on the control pressure feeding the pump servo piston and will relieve that pressure to allow the
pump to center itself utilizing the servo centering springs.

Frame Size 1

I R3
mHIEIXE?
R1 R1
3
M3 =
M4
EAATRAAL
6 ey
= ?
T2 Tt S
KM1G1 G2 R M2 A

\_Pressure override setting

X
S

\_Pressure override setting

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Bypass Valve PC3

The PC? pumps are equipped with a bypass function. When open the valve will connect Port A to Port B and allow
fluid to bypass the main rotating group. This valve is intended for emergency use for short periods of time and
should not be used for long period towing.

& To avoid leakage, do not exceed two turns of the screw.

Frame Size 1

By-pass screw
(unscrew max 2 turns)

Frame Size 2 Frame Size 3

By-pass wrench, M17 By-pass wrench, M17

& By-pass valve is intended for moving a machine for very short distances at very slow speeds. It isn’t intended as a tow valve.
Parker Hannifin Corporation

Hydraulic Pump and Power Systems Division

United States 35



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Hot Oil Shuttle PC?

The PC? pumps can be supplied with a built-in hot oil shuttle. The purpose of this component is to allow for hot
oil to be removed from the work loop and be replaced with cooler oil supplied by the charge pump. Shuttle flow
is routed through the case where it can be cooled. Please note case pressure restrictions for the frame size and
ensure all system operating parameters are within acceptable range in all operating conditions for your equipment.

Frame Size 1

© ¥
—| N
o 2
— ~
114 [4.49]
Flushing valve R
with internal drain
C.olntact technical support folr.assgtance in Hot Oil Shuttle Flow LPM (GPM)
fS|Z|ng the collrrectz-t flushing orifice diameter (R) Differential Orifice Diameter
or your application. Pressure 1.4 mm 1.8 mm 2.2 mm
(0.055 in) (0.071 in) (0.087 in)

20 bar (290 PSI)) | 2.8 (0.75) 4.5(1.19) 5.5 (1.46)
25 bar (363 PSI) | 3.6 (0.96) 5.9 (1.55) 7.2 (1.90)
30 bar (435 PSI) | 4.3 (1.13) 7.0 (1.85) 8.5 (2.26)

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Hot Oil Shuttle PC?

Frame Size 2 Frame Size 3

121,5 [4.78]

144 [5.67]

I T—L 1
M4
M3
C
Rs2 Rs1
(
|
L
T/, T

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 37




Variable Displacement Axial Piston Pumps

HY28-2710-01/PC3/US
PC?

Speed Sensor

The PC? pumps offer an options speed sensor on the Frame Size 2 and Frame Size 3 pumps.

Frame Size 2

108,5 [4.27]

[3.72]

Frame Size 3

16,5 [0.65]

104,5 [4.11]

103,7 [4.08]

& Speed sensor sends a signal of 9 pulses per revolution.

Parker Hannifin Corporation

Hydraulic Pump and Power Systems Division
38 United States




HY28-2710-01/PC3/US
Speed Sensor

Variable Displacement Axial Piston Pumps

PC?

Supply voltage

—
<
g
N
N
~—
'~
3

[0.12]

8-32V

Output type

¢ 1 push-pull square frequency signal

® 1 push-pull direction signal

e Maximum load current: 20 mA

® \/oltage at low state: < 1.5V

¢ \/oltage at high state: > (power supply voltage - 3.5 V)

Maximum range

1.15 mm [0.045"]

Current consumption

20 mA max.

Frequency range

0to 15 kHz

Instantaneous frequency deviation

10% with sensor mounted on Parker Hydraulics motors

Operating temperature

-40°C to +125°C [-40°F to 257°F]

Material

Stainless steel

Protection rating

IP68 (sensitive side) / IP67 (connector side)

Electrical protection

Reverse polarity

& Signals are not protected against short circuit to ground or supply

Power supply

Direction signal

Ground

Square frequency signal

Alw|n|=

The mating connector for the speed sensor is an M12-4 receptacle.

The speed sensor transmits 9 pulses per revolution.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Frame Size 1 Layout PC3

Clockwise (R)

116,7 [4.59]

187,7 [7.39]

el

71[2.80]

e
75,5 [2.97]

Counter
clockwise (L)

119/4.69]

124 [4.88]
102 26 [1.02]
4.02)
[4.02] 173 B
[6.81]
C

120 [4.72]
75,5 [2.97]

M1

!

144 [5.67]
76 [2.99]

-

N
e

135,5 [5.33] N

A/B Main ports 3/4-16 UNF-2B 8
A 08255 o10e G Ch 7/16-20 UNF-2B 4
[dia. 3.25° , ,.,] [dia. 4.00° , ,,] arge pressure port - -
M1/M2 System gauge ports 7/16-20 UNF-2B 4
B 106 [4.17] 146 [5.75]
M3/M4 Servo gauge ports 7/16-20 UNF-2B 4
C 130 /5.12] 174 [6.85]
- - S Charge inlet port 1-1/16-12 UNF-2B 12
D @ 11,6 [dia. 0.46] @ 14,3 [dia. 0.56]
T1 Case drain port 7/8-14 UNF-2B 10
E 6,4 [0.25] 9,7 [0.38] -
T2 Case drain port 7/8-14 UNF-2B 10
G1 Alternate charge pressure port 1/4 GAS N/A

Parker Hannifin Corporation
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps

Frame Size 1 Input Shafts PC?
#1 Shaft #2 Shaft
Maximum Torque = 80 Nm (708 in-lb) Maximum Torque = 140 Nm (1239 in-lb)
31.9 9 [0.35]
23,7 7,85 [1.25]
[0.93]| | [0.37]
=] o EIES
a4 AR Y s
e g o$ c;; SYke}
2 B
Il 8|8
3g
Mk
Splined ANSI B92.1 a-1996 Splined ANSI B92.1 a-1996
iy i SAE A 9T i SAE 11T
oG °§; Pitch: 16/32" DP Pitch: 16/32" DP
el 6,4 [0.25] Pressure angle: 30° 6.4 Pressure angle: 30°
& : Tolerance class: 5 [1.25] Tolerance class: 5
Q g 31,5 40.9
2 [1.24] [1.61]
#3 Shaft

Maximum Torque = 220 Nm (1947 in-lb)

41,1
[1.62]
33 | | 81/0.32
[1.30]
oS
—|Q
_ 20 IR
oJ s 079 3
$b'S
S =
o| ¥
S| & — 1
ke
Splined ANSI B92.1 a-1996
SAE B 13T
Pitch: 16/32" DP
1l 97 Pressure angle: 30°
[0.38] Tolerance class: 5

Parker Hannifin Corporation
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Frame Size 1 Through Drives PC?

Through Drive Option A
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= 7 - 55
o|g
I,
1,3 0.05]
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Splined ANSI B92.1 a-1996
5/8" Pitch: 16/32" DP

- Pressure angle: 30°

| Do not rotate the auxiliary mounting pad cover. Number of tooth: 9

Tolerance class: 5

Mount Loading

Adding tandem mounted pumps, and/or tandem auxiliary pump(s), subjecting pumps to shock loads may generate

excessive loads on the front mounting flange. The overhung load moment for multiple pump mounting can be
estimated as shown in the figure below.

Overhung Load Example Mo;g:gg CG pump 1 Auxiliary pad CG pump 2

L1
L2
Estimating Overhung Load Moments
W = Weight of pump (kg)
L =

Distance from mounting flange to pump center of gravity (CG) Where:

M, = GGWL,+W,L,+...+W L) M., = Ratedload moment (N.m)

Mg = GoW,L +W,L,+...+W L) Mg = Shock load moment (N.m)
Gy;* = Rated (vibratory) acceleration (G’s) (m/sec?)
G =

»

Maximum shock acceleration (G’s) (m/sec?)

*Calculations will be carried out by multiplying gravity (g = 9.81m/sec?) with a given factor. This factor depends on the application.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
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Frame Size 2 Layout PC?

+0,010

@ 101,6 10,025 _
; 0.000:
[dia. 3.99 15-3905%

[7.28]

85,5 ) 109,2 112,5

128,9
[6.07]
" [1.06]

38,5 | 385

18
T1.52] | [1.52]

83,3
[3.28]

[1.06]

153
[6.02]

[6.74]
115 ‘ 127,5

View X

59

71.48] | [1.48]

[6.20]
212,5

[8.37]
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Frame Size 2 Layout PC3

11,9 11,9

[0.47] [0.47]
< |
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PER —te)
' I
|
0 |
5= © 'O
_F }'g' _
Jr 82 | Y 0,0
o=,
|
I
A
M10
157,5
[6.20] !
Port Function Thread Dash # Thread Dash #
A/B Main ports 1-5/16-12 UNF-2B 16 M10 N/A
C Case pressure port 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
G1/G2 Auxiliary charge pressure ports 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
M1/M2 System gauge ports 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
M3/M4 Servo gauge ports 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
K Charge pressure port 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
R Charge pressure port 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
S Charge inlet port 1-5/16-12 UNF-2B 16 1-5/16-12 UNF-2B 16
T1/T2 Case drain ports 1-1/16-12 UNF-2B 12 1-1/16-12 UNF-2B 12

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
44 United States



HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps

Frame Size 2 Input Shafts PC?
Input Shaft Options
#3 Shaft 4 [161]
Maximum Torque = 220 Nm (1947 in-lb) - -
A
20 2
‘W
[
&l .5 =

2101,6
[dia. 4.00 °,

Splined ANSI B92.1 a-1996

SAE B 13T
Pitch: 16/32" DP //‘k
Pressure angle: 30°
Tolerance class: 5 9,5
[0.37]
#4 Shaft
Maximum Torque = 360 Nm (3186 in-lb) - 46 [1.81]

]

0
-0,054
0
-0.002

@101,6
[dia. 4.00

Splined ANSI B92.1 a-1996 )
SAE B-B 15T

Pitch: 16/32" DP

Pressure angle: 30°

Tolerance class: 5

L

9,5 ‘

[0.37]

Parker Hannifin Corporation
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HY28-2710-01/PC3/US

Variable Displacement Axial Piston Pumps
Frame Size 2 Through Drives PC?

Through Drive Option A and H

= : 20,75 [0.82]
© O
H 9 /0.35]
= —~

<5 _ A | EEIRE:
52 8 %
— ‘.\‘" %)
D g
q Q| 5

T e :

=

16,5 [0.65] ::

43,25[1.70] |
218,3 [8.59]
Option # of Teeth Pitch Max. Torque gg?:ﬂ:g‘nzllsggdj a-1996
A 9 7/8" pitch 16/32" DP | 80 Nm (708 in-lb) Tolerance class: 5
H 11 3/4" pitch 16/32" DP | 160 Nm (1416 in-Ib)
i Do not rotate the through shaft cover.
Through Drive Option B and Q
O O ®© ~

R ol 8

o) o ¥

— ‘l’

Q| I

10/0.39] | g
46,5(1.83] _| X
2215 [8.72] - |
- : Splined ANSI B92.1 a-1996
Option # of Teeth Pitch Max. Torque Pressure angle: 30°
B 13 7/8" pitch 16/32" DP | 220 Nm (1950 in-Ib) Tolerance class: 5
Q 15

1" pitch 16/32" DP | 360 Nm (3186 in-Ib)

m Parker Hannifin Corporation
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps
Frame Size 2 Mount Loading PC3

Adding tandem mounted pumps, and/or tandem auxiliary pump(s), subjecting pumps to shock loads may generate
excessive loads on the front mounting flange. The overhung load moment for multiple pump mounting can be
estimated as shown in the figure below.

Overhung Load Example

Auxiliary pad

Mounting
flange

L1

L2

For two in tandem, the approximate distances (exact values depend on pumps’ configuration) of gravity centers
from front mounting flange are:

L1 = 92 mm [3.62in]

L2 = 330 mm [12.99 in]

Estimating Overhung Load Moments

W = Weight of pump (kg)

L = Distance from mounting flange to pump center of gravity (CG)
M, = GoWL+WL,+...+WL/
Mg = GW,.L +W,L,+...+W L)

Where:
M, = Rated load moment
M. = Shock load moment
G.* = Rated (vibratory) acceleration (G’s) (m/sec?)

* = Maximum shock acceleration (G’s) (m/sec?)

»_ TV »n D

* Calculations will be carried out by multiplying gravity (g = 9.81m/sec?) with a given factor.
This factor depends on the application.

Rated Moment (Mr) Shock load moments (Ms)
900 Nm (7966 in-Ib) 2000 Nm (17701 in-Ib)

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 47
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Frame Size 3 Layout PC3

0

101,6 0054
[dia. 1.08 $0001]

9,5 186 [7.32]
[0.37]

105,5 [4.15] ‘ 112,5 [4.43]

129,5 [5.10]

85 [3.35]

146 [5.75]

107,5 [4.23] ‘ 173 /6.81]

173 /6.81]

202 [7.95]

85,5 [3.37]
View X

BH by-pass screw

 50[2.32]

[1.48] | [1.48]

59 2.32]

176 [6.93]
230,5 [9.07]
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HY28-2710-01/PC3/US
Frame Size 3 Layout

Variable Displacement Axial Piston Pumps

PC®

1,9 11,9

0.47] | " [0.47]
[0.47] [0.47] 5
C1R) = —
dls
© ‘ < [
|
-t Ofe
0 [
=R \ —N
o,
SR i a7 | 1=
y 2>
A,
[s¢) =, + A
N
| | If
| IsE
-
A —_——
M10
- 176 [6.93] .
Mount Option B Mount Option W
Port Function Thread Dash # Thread Dash #
A/B Main ports 1-5/16-12 UNF-2B 16 M10 N/A
C Case pressure port 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
G1/G2 Auxiliary charge pressure ports 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
M1/M2 System gauge ports 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
M3/M4 Servo gauge ports 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
K Charge pressure port 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
R Charge pressure port 7/16-20 UNF-2B 4 7/16-20 UNF-2B 4
S Charge inlet port 1-5/16-12 UNF-2B 16 1-5/16-12 UNF-2B 16
T1/T2 Case drain ports 1-1/16-12 UNF-2B 12 1-1/16-12 UNF-2B 12

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division

United States
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HY28-2710-01/PC3/US Variable Displacement Axial Piston Pumps

Frame Size 3 Input Shafts PC?

#3 Shaft #4 Shaft

Maximum Torque = 220 Nm (1947 in-Ib) Maximum Torque = 360 Nm (3186 in-Ib)
41[1.61] 46 [1.81]

20 26

~ 079 1.02]

|

—_ —
3 §00 3 § o
o3| o5 = o3| °% =
i )
© (=] _ 1 _ 1 © QS —r _ 1
~| S | <
o g o
- ¥ ]
ol & el &
3,

22 22
[0.87] [0.87]

LY |

Splined ANSI B92.1 a-1996 Splined ANSI B92.1 a-1996

!

SAE B 13T SAE B-B 15T

Pitch: 16/32" DP 9.5 ,_J Pitch: 16/32" DP 9,5 __J
Pressure angle: 30° (0371 Pressure angle: 30° [0.37]
Tolerance class: 5 Tolerance class: 5

#5 Shaft
Maximum Torque = 600 Nm (5310 in-lb)

56 [2.20]

0

©101,6 005
[

[dia. 4.00 -o00z]

Splined ANSI B92.1 a-1996

SAE C 14T 9,5
Pitch: 12/24" DP [0:37]
Pressure angle: 30°

Tolerance class: 5
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Variable Displacement Axial Piston Pumps

Frame Size 3 Through Drives PC?
Through Drive Option A and H
20,75 [0.82]
© O
| 9 [0.35]
i3 & 0@
— 7
q o o) | o e
B T2 %
( = @ eis| .
®| g
E o ol Q| 3
I O ——
_ o
s
16,5 x
[0.65] =
43,25
236,3 [9.30] [1.70]
Option # of Teeth Pitch Max. Torque gp””ed ANS| B92.1 2-1996
ressure angle: 30
A 9 7/8" pitch 16/32" DP | 80 Nm (708 in-Ib) Tolerance class: 5
H 11 3/4" pitch 16/32" DP | 160 Nm (1416 in-Ib)
i Do not rotate the through shaft cover.
Through Drive Option B and Q
24
0 5 -0 [0-94]
@O =
O O/ ) O
T2 @ |
~
[ IER =g
~| S
o| ¥
)| & ° 8
_H e %,
10 o
[0.39] 2
46,5 <
239,5 [9.43] [1.83

Option # of Teeth Pitch Max. Torque
B 13 7/8" pitch 16/32" DP | 220 Nm (1950 in-Ib)
Q 15 1" pitch 16/32" DP | 360 Nm (3186 in-Ib)

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division

United States
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HY28-2710-01/PC3/US
Installation Information

Variable Displacement Axial Piston Pumps
PC3

General Installation Information

Installation Guidelines

Pump case should be filled prior to start up and
plumbed to ensure it remains filled with fluid under
all conditions.

Care should be taken to ensure line velocities are not
above standard design specifications as noted in
Table 1. Raised line velocities will cause an increase in
pressure loss in the hoses and cause premature failure
under certain conditions. Pressure in the suction line
of the pump should never be below 0.8 bar (11.6 PSI)
absolute. Maximum suction pressure is 4 bar (58 psi)
continuous and 6 bar (87 psi) on cold startup.

Long line lengths and sharp turns in the fluid conveyance
will add additional pressure loss or restriction to the
system. It is recommended to keep the line lengths as
short as possible and to avoid as many fluid direction
changes in the system as possible.

Table 1
Function Fluid Velocity m/sec (ft/sec)
Suction 0.6-1.2 (2-4)
Case drain 1.5-3 (5-10)
Pressure 3-6 (10-20)

52

Installation Orientation

The PC? pump can be installed in many different
orientations (e.g., Figure 1). If you are wanting to mount
the unit in an orientation not shown please contact
technical support.

It is suggested that the pump be mounted so that it

is level or below minimum fluid level in the hydraulic
reservoir. The pump can be mounted above fluid level
but ensure the case remains filled at all times and
proper suction pressure is maintained when mounting
in this manner.

Regardless of installation orientation, the highest case
drain port should always be used and should return
below fluid level.

Air bleed port should only be used while filling the case
of the unit to ensure the unit is completely filled with
fluid. Once unit is filled, the air bleed port should be
closed via a port plug or shut off valve.

Fluid

Parker recommends using a fluid with a petroleum base
that contains agents which provide oxidation inhibition
and anti-rust, anti-foam, and deteriorating properties

as described in Parker standard HF-1. Where anti-wear
additive fluids are specified, see Parker standard HF-0.

Use fluids with a minimum viscosity index of 90.
Higher viscosity index extend the range of operating
temperatures but may reduce the service life of the fluid.

It is recommended that the reservoir, hydraulic fluid,
and fluid conveyance items be cleaned prior to use.
Filtration of the fluid is recommended before and during
use. Maximum fluid contamination level is 20/18/15 per
ISO 4406:1999. Better cleanliness levels will increase
the life of the system.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States
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PC?

Figure 1: Optional Mounting Orientations

A B*
C | D
E '

* Contamination can cause issues when mounting in this orientation.
Ensure system is clean when this orientation is used.

Parker Hannifin Corporation
Hydraulic Pump and Power Systems Division
United States 53
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Variable Displacement Axial Piston Pumps
PC3

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 and Conditions. Seller’s willingness to offer Products, or accept an
order for Products, to or from Buyer is subject to these Terms and Conditions or
any newer version of the terms and conditions found on-line at
www.parker.com/saleterms/. Seller objects to any contrary or additional terms or
conditions of Buyer’s order or any other document issued by Buyer.

2. Price Adjustments; Payments. Prices stated on Seller’s quote or other
documentation offered by Seller are valid for 30 days, and do not include any
sales, use, or other taxes unless specifically stated. Unless otherwise specified by
Seller, all prices are F.C.A. Seller's facility (INCOTERMS 2010). Payment is
subject to credit approval and is due 30 days from the date of invoice or such
other term as required by Seller’s Credit Department, after which Buyer shall pay
interest on any unpaid invoices at the rate of 1.5% per month or the maximum
allowable rate under applicable law.

3. Delivery Dates; Title and Risk; Shipment. All delivery dates are approximate
and Seller shall not be responsible for any damages resulting from any delay.
Regardless of the manner of shipment, title to any products and risk of loss or
damage shall pass to Buyer upon placement of the products with the shipment
carrier at Seller's facility. Unless otherwise stated, Seller may exercise its
judgment in choosing the carrier and means of delivery. No deferment of shipment
at Buyers' request beyond the respective dates indicated will be made except on
terms that will indemnify, defend and hold Seller harmless against all loss and
additional expense. Buyer shall be responsible for any additional shipping
charges incurred by Seller due to Buyer’s acts or omissions.

4. Warranty. Seller warrants that the Products sold hereunder shall be free from
defects in material or workmanship for a period of eighteen months from the date
of shipment from the Company. The prices charged for Seller's products are
based upon the exclusive limited warranty stated above, and upon the following
disclaimer: DISCLAIMER OF WARRANTY: THIS WARRANTY COMPRISES
THE SOLE AND ENTIRE WARRANTY PERTAINING TO PRODUCTS
PROVIDED HEREUNDER. SELLER DISCLAIMS ALL OTHER WARRANTIES,
EXPRESS AND IMPLIED, INCLUDING DESIGN, MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

5. Claims; Commencement of Actions. Buyer shall promptly inspect all
Products upon delivery. No claims for shortages will be allowed unless reported to
the Seller within 10 days of delivery. No other claims against Seller will be allowed
unless asserted in writing within 30 days after delivery. Buyer shall notify Seller of
any alleged breach of warranty within 30 days after the date the defect is or
should have been discovered by Buyer. Any action based upon breach of this
agreement or upon any other claim arising out of this sale (other than an action by
Seller for an amount due on any invoice) must be commenced within 12 months
from the date of the breach without regard to the date breach is discovered.

6. LIMITATION OF LIABILITY. UPON NOTIFICATION, SELLER WILL, AT ITS
OPTION, REPAIR OR REPLACE A DEFECTIVE PRODUCT, OR REFUND THE
PURCHASE PRICE. IN NO EVENT SHALL SELLER BE LIABLE TO BUYER
FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF, OR AS THE RESULT OF, THE SALE,
DELIVERY, NON-DELIVERY, SERVICING, USE OR LOSS OF USE OF THE
PRODUCTS OR ANY PART THEREOF, OR FOR ANY CHARGES OR
EXPENSES OF ANY NATURE INCURRED WITHOUT SELLER'S WRITTEN
CONSENT, EVEN IF SELLER HAS BEEN NEGLIGENT, WHETHER IN
CONTRACT, TORT OR OTHER LEGAL THEORY. IN NO EVENT SHALL
SELLER'S LIABILITY UNDER ANY CLAIM MADE BY BUYER EXCEED THE
PURCHASE PRICE OF THE PRODUCTS.

7. User Responsibility. The user, through its own analysis and testing, is solely
responsible for making the final selection of the system and Product and assuring
that all performance, endurance, maintenance, safety and warning requirements
of the application are met. The user must analyze all aspects of the application
and follow applicable industry standards and Product information. If Seller
provides Product or system options, the user is responsible for determining that
such data and specifications are suitable and sufficient for all applications and
reasonably foreseeable uses of the Products or systems.

8. Loss to Buyer's Property. Any designs, tools, patterns, materials, drawings,
confidential information or equipment furnished by Buyer or any other items

which become Buyer's property, will be considered obsolete and may be
destroyed by Seller after two consecutive years have elapsed without Buyer
ordering the items manufactured using such property. Seller shall not be
responsible for any loss or damage to such property while it is in Seller's
possession or control.

9. Special Tooling. A tooling charge may be imposed for any special tooling,
including without limitation, dies, fixtures, molds and patterns, acquired to
manufacture Products. Such special tooling shall be and remain Seller's property
notwithstanding payment of any charges by Buyer. In no event will Buyer acquire
any interest in apparatus belonging to Seller which is utilized in the manufacture of
the Products, even if such apparatus has been specially converted or adapted for
such manufacture and notwithstanding any charges paid by Buyer. Unless
otherwise agreed, Seller shall have the right to alter, discard or otherwise dispose
of any special tooling or other property in its sole discretion at any time.

10. Buyer's Obligation; Rights of Seller. To secure payment of all sums due or
otherwise, Seller shall retain a security interest in the goods delivered and this
agreement shall be deemed a Security Agreement under the Uniform Commercial
Code. Buyer authorizes Seller as its attorney to execute and file on Buyer's behalf
all documents Seller deems necessary to perfect its security interest.

11. Improper use and Indemnity. Buyer shall indemnify, defend, and hold
Seller harmless from any claim, liability, damages, lawsuits, and costs (including

attorney fees), whether for personal injury, property damage, patent, trademark or
copyright infringement or any other claim, brought by or incurred by Buyer,
Buyer’s employees, or any other person, arising out of: (a) improper selection,
improper application or other misuse of Products purchased by Buyer from Seller;
(b) any act or omission, negligent or otherwise, of Buyer; (c) Seller’s use of
patterns, plans, drawings, or specifications furnished by Buyer to manufacture
Product; or (d) Buyer’s failure to comply with these terms and conditions. Seller
shall not indemnify Buyer under any circumstance except as otherwise provided.
12. Cancellations and Changes. Orders shall not be subject to cancellation or
change by Buyer for any reason, except with Seller's written consent and upon
terms that will indemnify, defend and hold Seller harmless against all direct,
incidental and consequential loss or damage. Seller may change product features,
specifications, designs and availability with notice to Buyer.

13. Limitation on Assignment. Buyer may not assign its rights or obligations
under this agreement without the prior written consent of Seller.

14. Force Majeure. Seller does not assume the risk and shall not be liable for
delay or failure to perform any of Seller’s obligations by reason of circumstances
beyond the reasonable control of Seller (hereinafter “Events of Force Majeure”).
Events of Force Majeure shall include without limitation: accidents, strikes or labor
disputes, acts of any government or government agency, acts of nature, delays or
failures in delivery from carriers or suppliers, shortages of materials, or any other
cause beyond Seller’s reasonable control.

15. Waiver and Severability. Failure to enforce any provision of this agreement
will not waive that provision nor will any such failure prejudice Seller’s right to
enforce that provision in the future. Invalidation of any provision of this agreement
by legislation or other rule of law shall not invalidate any other provision herein.
The remaining provisions of this agreement will remain in full force and effect.

16. Termination. Seller may terminate this agreement for any reason and at any
time by giving Buyer thirty (30) days written notice of termination. Seller may
immediately terminate this agreement, in writing, if Buyer: (a) commits a breach of
any provision of this agreement (b) appointments a trustee, receiver or custodian
for all or any part of Buyer’s property (c) files a petition for relief in bankruptcy on
its own behalf, or by a third party (d) makes an assignment for the benefit of
creditors, or (e) dissolves or liquidates all or a majority of its assets.

17. Governing Law. This agreement and the sale and delivery of all Products
hereunder shall be 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 irrevocably 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 this agreement.

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

19. Entire Agreement. This agreement contains the entire agreement between
the Buyer and Seller and constitutes the final, complete and exclusive expression
of the terms of sale. All prior or contemporaneous written or oral agreements or
negotiations with respect to the subject matter are herein merged.

20. Compliance with Law, U. K. Bribery Act and U.S. Foreign Corrupt
Practices Act. Buyer agrees to comply with all applicable laws and regulations,
including both those of the United Kingdom and the United States of America, and
of the country or countries of the Territory in which Buyer may operate, including
without limitation the U. K. Bribery Act, the U.S. Foreign Corrupt Practices Act
(“FCPA”) and the U.S. Anti-Kickback Act (the “Anti-Kickback Act”), and agrees to
indemnify and hold harmless Seller from the consequences of any violation of
such provisions by Buyer, its employees or agents. Buyer acknowledges that they
are familiar with the provisions of the U. K. Bribery Act, the FCPA and the Anti-
Kickback Act, and certifies that Buyer will adhere to the requirements thereof. In
particular, Buyer represents and agrees that Buyer shall not make any payment or
give anything of value, directly or indirectly to any governmental official, any
foreign political party or official thereof, any candidate for foreign political office, or
any commercial entity or person, for the purpose of influencing such person to
purchase products or otherwise benefit the business of Seller.  04/2014
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Revisions PC?

Revisions A — January 2019 Initial Release

This product can expose you to chemicals including lead, nickel (metallic), or titanium dioxide which are known to the
State of California to cause cancer, or lead which is known to the State of California to cause birth defects and other
reproductive harm. www.p65warnings.ca.gov
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