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OVERVIEW

High performance
•

•
•
•

Latest technology
•

•
•
•
•
•

Reliability
•
•
•
•

• Turf care 
•

DESIGN

TYPICAL APPLICATIONS



6 520L0954

LPV Axial Piston Pumps
Technical Information

LPV PRODUCT 
SPECIFICATIONS

Basic units
The LPV

LPV  pumps

 General performance specifications for the LPV pump family
Pump 

Displacement
Speed Pressure Theoretical flow

(at rated speed)
Mounting

FlangesRated Max. Min. Rated Maximum

cm in min min min psi psi

LPV pump

Serial number plate

Made in USA

Place of Manufacture

Part Number

Serial Number

Model
Code

LPVAAADAEACCABDDD

P107 852E

83002847
A084012345

RAFFBNNN***
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DESIGN

LPV cross section

P106 271E

Input shaft

Ball bearing

Needle bearing

Tapered roller bearing

Cylinder block

Valve plate

Cylinder block spring

Piston

Slipper
Swashplate

Trunion
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DIRECT DISPLACEMENT 
DRIVE SYSTEM

Pictorial circuit diagram

Variable
displacement
pump

Input
shaft

Cylinder
block

assembly

HPRV valves Loop flushing valves 

OMR
orbital 
motor 

Suction flow

Servo pressure

High pressure

Case flow

Charge pressure

Output
shaft

Filter

Charge pump

Reservoir

Heat
exchanger

Heat exchanger
bypass

Charge relief
valve

Bypass
valve

P100 586E

LPV PUMP SCHEMATIC 
DIAGRAM

L1

L2

Charge pressure
inlet

Port A

Port B

P106 287E

The diagram shows an LPV pump driving an OMR motor. The system shown uses an external charge 
pump and external filter. Charge pressure relief valves, high pressure relief valves, and loop flushing 

valves are shown separated from the pump to provide clarity to the hydraulic system.
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OVERVIEW
Technical specifications

SYSTEM PRESSURE

INPUT SPEED

Operating parameters

System pressure

Continuous working pressure

Maximum (peak) working pressure

Operating parameters

Continuous speed

Maximum speed

W
Unintended vehicle or machine movement hazard. 



10 520L0954

LPV Axial Piston Pumps
Technical Information

Minimum viscosity
Maximum viscosity

Fluid specifications, 

Operating parameters
Minimum temperature 

Maximum 
temperature

 
Fluid specifications,

C Caution
Possible component damage or leakage. 

VISCOSITY

TEMPERATURE

CASE PRESSURE

W
Unintended vehicle or machine movement hazard. 

INDEPENDENT BRAKING 
SYSTEM

RESERVOIR
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LOOP FLUSHING

CASE DRAIN

CHARGE FLOW 
REQUIREMENTS

Operating parameters

Selection of Drive line Components
BLN-9985
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BEARING LOADS AND 
LIFE

Applications with external shaft loads

•

• 

maximum allowable radial load
 

Re = Me / L
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Diagram of external radial shaft loads

0° Re

180° Re

90° Re 270° Re

Axis of 
swashplate 
rotation

End view

of shaft

P100 595E

Orient radial shaft
load to 90° or 270°
(opposite of 
block load)

Direction of external shaft load

HYDRAULIC UNIT LIFE Hydraulic unit life

 
 Pressure and Speed Limits, BLN-9884

R

T

P106 280E

L

e

F

e

b

0

180

90 270Re Re

Re

Re

BEARING LOADS AND 
LIFE (continued)

Re Maximum radial load

Me Maximum external moment

L

Fb

Te Thrust load

Shaft loading parameters

LPV

Me 

Maximum external shaft moments
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MOUNTING FLANGE 
LOADS

Estimating overhung load moments

 M L  + W L
n
L

n

 M
C C 

L  + W L
n
L

n

MC

M

C

Wn
th pump

Ln
th pump

Installation drawings

* Carry out calculations by multiplying gravity (g = 9.81 m/s2 [32 ft/s2]) with a given factor. This factor 
depends on the application.

specifications

P106 285E

Center of gravity - pump 1 

Center of gravity - pump 2 

L 1 

L 2 

Mounting flange 

Shaft loading parameters
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INPUT SHAFT TORQUE 
RATING AND SPLINE 
LUBRICATION

oil-flooded spline

maximum Maximum 
torque

Input shafts

Input shafts
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Technical specifications

Fluid-borne noise

Structure-borne noise

• 
• 
• 
• 
• 
• 

UNDERSTANDING AND 
MINIMIZING SYSTEM 
NOISE
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SIZING EQUATIONS

Based on SI units

e =  

Input torque Me =  

e = = 

Based on US units

e =  

Input torque Me =  

e =        

V
p
p
Δp = p

η
ηmh

ηt η ηm

Variables

V η

V Δp

π ηm

e Δp
ηt

   Me

V η

V Δp

π ηm

V Δp
ηt

Selection of drive line components BLN-9985

Flow

Power
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Hydraulic Fluids and Lubricants Technical Information 520L0463
Experience with Biodegradable Hydraulic Fluids Technical Information 520L0465

• 

• 

• 

• 

• 

• 

• 

• 

FLUIDS
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FILTRATION SYSTEM

βX

β β β  ≥

β
β β  ≥

Design Guidelines for Hydraulic Fluid Cleanliness 
Technical Information 520L0467

βx

• Cleanliness specifications
• 
• 
• 
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Charge filtration

Suction filtration
The suction filter is placed in the circuit 

Reser v oir 

Filter
with bypass

Charge
pump

Charge relief 
v alv e 

To  pump case 

To   Lo w  Pr essur e 
side of loop 

and ser vo  contro l 

Strainer 

P106 279E

Charge filtrationFILTRATION SYSTEM 
(continued)

Reser vo ir 

F ilter 

Charge 
pump 

Charge relief 
v alv e 

To  pump case 

To  low pressure 
side of loop 

and ser vo  contro l 

Strainer 

P106 352E

Suction filtration
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HPRV (HIGH PRESSURE 
RELIEF VALVE)

CPRV (CHARGE 
PRESSURE RELIEF VALVE)

BYPASS FUNCTION

P106 273E

P106 274E

HPRV valve

CPRV valve

supplies pressure  to maintain a 

P106 286E

C Caution
Excessive speed or extended movement will damage the pump and motor(s) 

Bypass valve
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NEUTRAL RETURN 
MECHANISM

LOOP FLUSHING VALVE

P106 276E

P106 277E

Adjusting screw

Lock/seal nut

LPV pumps incorporate an optional 

Shaft

Swashplate

Neutral
return
armAdjusting cam P106 278E

CPRV 
(continued)

Minimum charge pressure

Maximum charge pressure

Loop flushing valve

Neutral return adjustment screw

Neutral return mechanism

Maximum return force of the neutral return 

W 
Failure of the pump to return to 
neutral in the absence of control 
input will cause unintended vehicle 
movement.
require an additional neutral return 
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SPECIFICATIONS

Physical properties Displacement

Feature Unit 25 30 35

Maximum displacement

Input torque at maximum displacement 

Mass moment of inertia of internal 

Case drain ports

Operating parameters Displacement

Rating Units 25 30 35

Input speed minimum min

continuous

maximum

continuous

maximum

loads
e

in out

B  hours

minimum

maximum

Case pressure rated

maximum

General specifications
Design

Direction of rotation

Port connections

Recommended 
installation position
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Technical specifications

Sound levels1

dB(A) 100 bar [1450 psi] 200 bar [2900 psi] 300 bar [4350 psi]

Displ. cm³ [in³] 1000 min-1(rpm) 1000 min-1(rpm) 1000 min-1(rpm)

dB(A) 100 bar [1450 psi] 200 bar [2900 psi] 300 bar [4350 psi]

Displ.  cm³ [in³] 3000 min-1(rpm) 3000 min-1(rpm) 3000 min-1(rpm)

semi-anechoic
anechoic

SPECIFICATIONS 
(continued)

Fluid specifications
Feature Unit Displacement cm³ [in³] 

25 [1.53], 30 [1.83], 35 [2.14]

Minimum
mm

Maximum

Temperature Minimum

Maximum intermittent

Filtration

β
β β ≥ )

β β ≥ )

Continuous load moment 

(Mc)

Shock load moment 

(Ms)

Mounting flange - allowable overhung 
parameters

Application

Continuous 

(vibratory) 

acceleration 

(Gc)

Maximum 

(shock) 

acceleration 

(Gs)

Trencher

Aerial lift

Mounting flange - G-factors for sample 
applications

System 
design parameters  for information 
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MODEL CODE

Product
LPV

C Swashplate group
B

D Seal group
A

E Input shaft configuration
A

B

F Rotating kit, rotation and valveplate
A CW rotation 

B

C

D

E

F

G Charge pump displacement
A None

H Charge pressure relief valve setting
E

G

J End cap and loop flushing
AA

AB

AC

K Neutral return
C

L Bypass valve
A

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

B A A A A N N N N N * * *
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MODEL CODE 
(continued)

M System pressure protection
AAA

BBB

BCC

BDD

BEE

BFF

BGG

BHH

BJJ

BMM

BRR

N Control type and orientation
DR

P Control
A

R Control orifice diameter
NN

S Housing and auxiliary mounting
A

B

T Special hardware features
NNN None

ZZ Special features (non-hardware)
*** None

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

B A A A N N N N N * * *A
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Features and options

CONTROLS Direct displacement control

Features and benefits
• 
• 
• 

Control handle requirements

see Installation drawings
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INPUT SHAFTS

Shaft data

Code Description
Maximum torque¹

Drawing

A

20.637 [0.8125] pitch diameter
30° pressure angle
13 teeth 
16/32 pitch
fillet root side fit 

P106 283E

41.2 ± 0.8
[1.622 ± 0.03]

15.2 ± 0.09
[0.5984 ± 0.0035]

7.9 ± 0.8
[0.31 ± 0.03]

B

20.622 [0.8119] pitch diameter
30° pressure angle
15 teeth 
16/32 pith
fillet root side fit 

P106 284E

41.2 ± 0.8
[1.62 ± 0.03]

18.5 ± 0.09
[0.7283 ± 0.0035]

7.9 ± 0.8
[0.31 ± 0.03]

Input shaft torque ratings
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AUXILIARY MOUNTING 
PADS Dimensions

SAE-A Auxiliary mounting

9 tooth coupling
SAE-A 9T 

16.47
[0.65]

P106 322E

11 tooth coupling
SAE-A SPCL 11T 

31.8
[1.25]

19.77
[0.78]

13.5 [0.531]
minimum tooth
engagement 

15 [0.590]
minimum tooth
engagement 

31.8
[1.25]

88.62
[3.49]

82.6
[3.25]

1.96
[0.08]

O-ring seal required
82.22 [3.237] I.D. x 
2.62 [0.103] dia. cross section 

O-ring seal required
82.22 [3.237] I.D. x 
2.62 [0.103] dia. cross section 

82.6
[3.25]

88.62
[3.49]

1.96
[0.08]

*

* dimension is short of standard dimension 

Input shafts  

mm
[in]

D
max.

E
max.Mounting

flange (ref.)

Undercut
spline

Sled-runner
spline

A Ø 82.55
[3.250] 

R 0.8 [0.03] max.B
max.

C
max.

Coupling

Recommended
cutter clearance
2.3 [0.090] P101 079E

Mating pump specifications Dimensions

Measurement
SAE A (9T) or (11T)

A

B

C

D*

E

* The 11 tooth auxiliary pad option requires a special short shaft on the mating pump due to 
reduced clearance to the LPV pump shaft.
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LPV INSTALLATION 
DRAWINGS

Third-angle
projection
mm [in]

182.9
[7.20]

1 1/16 -12
SAE straight thread
O-ring boss
case drain 

2X 3/8 -16  
UNC-2B THD

72.7 
[2.86]

128.8
[5.07]

7/8 -14
SAE straight thread
O-ring boss
charge inlet 

Charge pressure
relief valve 

39.2
[1.54]

2X 58.9 
[2.32]

94.3 
[3.71]

125 
[4.92]

182.9
[7.20]

246.3
[9.70]

92.1
[3.63]

18°
Max.
Displ.

18°
Max.
Displ.

F1 R1

111.1
[4.37]

82.6
[3.25]

128.8
[5.07]

2X 35.1
[1.38]

1 1/16 -12
SAE straight thread
O-ring boss
system port A 

1 1/16 -12
SAE straight thread
O-ring boss
system port B 

1 1/16 -12
SAE straight thread
O-ring boss
case drain (alternate) 

Loop flushing valve
location

HPRV valve

P106 281E

Trunion

19.84 dia.
[0.781]

45°

15.82 [0.623]
(2) Places

CONTROL TRUNNION DETAIL

2X 3/8 -16 x 1 
UNC THD
(hole is 20 mm deep)

Shaft rotation
CW CCW

A out in in out

B in out out in
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Third-angle
projection
mm [in]

2X 73 
[2.87]

CW 

P106 281E

CCW 

HPRV valve 

Bypass valve 

Loop flushing valve 
2X Ø14.3 +0.25 

-0.12

[0.563 +0.010 
-0.005 ] 

LPV INSTALLATION 
DRAWINGS 
(continued)

L1

L2

Charge pressure
inlet

Port A

Port B

P106 270E

LPV SCHEMATIC
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