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BASIC DESIGN

KEY FEATURES • 

•
• 
• 
• 
• 

• 
• 

Bias spring
Servo piston

Swashplate

Output
shaft

Piston
Slipper

Cylinder
block

Endcap

Shaft
seal

Bearing

Minimum
angle
stop

P101 109E
Valve plate

Cross section, SAE-B mount Cross section, cartridge mount

Bias spring
Servo piston

Swashplate

Output
shaft

Piston Slipper

Cylinder
block

Endcap

Shaft
seal

Bearing

P104 161E

Valve plate
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Output
shaft

Cylinder
block
assembly

Motor
swashplate

Motor
displacement
control valve

Motor
servo
piston

Displacement
limiter

Input
shaft

Filter

Charge
pump

Reservoir

Cylinder
block

assembly

Heat
exchanger

Check valves
w/ high pressure
relief valve

Variable
displacement
pump

Heat exchanger
bypass

Charge relief
valve

Displacement
control
valve

Control
handle

Bypass
valve

Loop flushing
module

P106 500E

High loop pressure
Case pressure
Charge/low loop pressure
Inlet pressure

Loop flushing
relief valve

Pictorial system diagram

The circuit above shows the LV/KV motor in a simple closed-loop hydrostatic propel application. The 
motor is driven by a Series 40 M46 axial piston pump with manual displacement control. The motor 

shown uses a single line hydraulic displacement control. Control pressure applied through an external 
control valve shifts the motor to minimum displacement, spring force returns the motor to maximum 

displacement in the absence of control input. 

Motor schematic, single line control Motor schematic, dual line control

A

B

L1M2

M1

L2

X1

P107 784

MIN

A

B

L1M2

M1 X2

L2

X1

P107 785

MIN

SYSTEM CIRCUIT 
DIAGRAM

MOTOR SCHEMATIC 
DIAGRAMS
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OVERVIEW

Mount

Motor type

Displacement L 3 3 K  3 3

Rotation

Installation position

Porting

Output shafts

Control options

Displacement limiter

Speed sensor

Loop Flushing Valve

Parameter Unit L25 L30 L35 K38 K45

175 175 

min

FEATURES AND OPTIONS

Operating parameters, , Features 
and options,  and Product coding, 6.

Parameter Unit Minimum Continuous Maximum

mm  7

β β ≥
β β ≥

OPERATING 
PARAMETERS

FLUID SPECIFICATIONS

Parameter Unit L25 L30 L35 K38 K45

cm3 3

Mass moment of inertia of 

SPECIFICATIONS



8 520L0627

L and K Frame Variable Motors
Technical Information

PERFORMANCE

Typical performance at max. displacement

Volumetric and overall efficiency vs. speed

Overall efficiency (pressure vs. speed)
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)

0 25 50 75 100

Speed (% of rated continuous speed)

Overall efficiency @ 170 bar [2500 psi]

Overall efficiency @ 345 bar [5000 psi]

P100 455E

5000

0

4000
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Speed (% of rated continuous speed)

psi

0

bar

50

100

150

200

250

300

350

89%

88%

85%

80%

P100 456E

Typical performance at max. displacement
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520L0463, Hydraulic Fluids and 
Lubricants, Technical Information, and 520L465, Experience with Biodegradable Hydraulic 
Fluids, Technical Information.

Minimum 
viscosity

Maximum viscosity

limits shown in the table. Minimum 
temperature 

Fluid viscosity limits
Condition mm2/s (cSt) SUS

7

Temperature limits
Minimum 
(intermittent, cold start)

Continuous

Maximum

Maximum temperature

Case pressure limits
Maximum (continuous)

Intermittent (cold start)

C 

FLUIDS

VISCOSITY

TEMPERATURE

CHARGE PRESSURE

CASE PRESSURE

SHIFT PRESSURE



10 520L0627

L and K Frame Variable Motors
Technical Information

pecifications, 

System pressure

Continuous working pressure

Maximum (peak) working pressure

The table, specifications, 

Continuous speed

Maximum speed

W
Unintended vehicle or machine movement hazard. 

PRESSURE RATINGS

SPEED RATINGS
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FILTRATION

RESERVOIR

OVERPRESSURE 
PROTECTION

INSTALLATION

Case 
pressure limits, 

• 
• 
• 
• 

β

520L0467, Design Guidelines for Hydraulic Fluid Cleanliness.
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LOOP FLUSHING

charge pressure

W
Unintended vehicle or machine movement hazard. 

CHARGE FLOW

REDUNDANT BRAKING 
SYSTEM REQUIREMENT

CHARGE PRESSURE

SERIES OPERATION
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 Me e

Me

e

Shaft load orientation

Radial load formula

SHAFT LOADS

P104 166E

T

0° Re

180° Re

90° Re 270° Re

150° 210°

Axis of swashplate
rotationL

Re

Mounting flange

0° Re

180° Re

90° Re 270° Re

30° 330°

SAE-B Cartridge

Shaft external load limits
Frame L K

Mounting configuration

Maximum allowable external 
moment (Me)

7.7 13.3 37.5

Maximum allowable thrust load (T) N

lbf

DUTY CYCLE AND 
BEARING LIFE

e

Specifications, e

the moment (Me
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Based on SI units Based on US units

Where:

V 3 3

O

i

Δ O i

η
ηm

ηt η ηm

V Δ ηm

π

Δ ηt 

V Δ ηm

π

Δ ηt

HYDRAULIC EQUATIONS 
HELPFUL FOR MOTOR 
SELECTION

BLN-9885, Selection of Drive Line Components.

V
η

V
η

η
V

η
V
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NAME PLATE

Name plate

MADE IN U.S.A.

4254111
K-01-13-12345

LV 25CN A RNF F07 S N N
AF F18 NNN NNN

Model number

Model code

Model 
code, e
codes.

Serial number

K
01
13
67890
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MODEL CODE

A Frame
Code Description

L

K

B Mount
Code Description

V

C1 Displacement, continuous pressure rating
Code Displacement Continuous pressure rating

3 3

3 3

35 cm3 3

3 3

3 3

C2 Speed sensing ring
Code Description

N None

D Output shaft
Code Description

A

(LV/KV only)

(LV/KV only)

E1 Endcap porting
Code Description

Twin radial, 1 1 16

Axial, 1 1 16 (LV/KV only)

E2 Loop flushing
Code Description

N

1

3

E3 Minimum angle adjustment option
Code Description

F

�� ���� � ��� ��� � � � �� ��� ��� ���N N N NNNN NFFF

Loop Flushing  in 
Features and options and 

Technical specifications 
sections.
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F Minimum angle/displacement setting (continued from previous page)
Code Angle % of max. L25C L30D L35E K38C K45D

3 3 1.61 cm3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3 3

3 3 3 3 15.13 cm3 3 3 3 3 3

3 3 3 3 3 3 3 3 3 3

13.57 cm3 3 3 3 3 3 3 3 3 3

F11 3 3 3 3 3 3 3 3 3 3

G Control type
Code Description

T (LV/KV only) (must use X drain orifice)

H Supply orifice
Code Description

N

J Drain orifice
Code Description

N

X (LV/KV only)

K1 Speed sensor/connector
Code Description

A

K2 Maximum angle adjustment option
Code Description

F

L Maximum angle/displacement setting
Code Angle % of max. L25C L30D L35E K38C K45D

3 3 3 3 35 cm3 3 3 3 3 3

F17 3 3 3 3 3 3 35.76 cm3 3 3 3

F16 3 3 3 3 3 3 3 3 3 3

F15 3 3 3 3 — 3 3 37.11 cm3 3

M Special hardware
Code Description

NNN

N Special features
Code Description

NNN

MODEL CODE
(continued) �� ���� � ��� ��� � � � �� ��� ��� ���L N N N NNNN NFFF

information
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SPEED SENSOR

Technical Bulletin, KPP Pulse 
Pick-up, BLN-95-9045.

Red

White

Black

Green

Supply - A

Speed - B

Ground - C

Direction - D

Packard Weather-Pack
4 pin 

(supplied connector)

mating connector
No.: K03379

Id.-No.: 505341

P104 167E

KPP Pulse Pick-up with Weather-Pack connector Specifications
Supply voltage

Output voltage (high)

Output voltage (low)  

Maximum frequency

Max. operating current

Load Ω 

Peak reverse voltage

Peak transient voltage

Pulses per rev.

OUTPUT SHAFTS

Lubrication of splined shafts
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LOOP FLUSHING

P106 493E

Shuttle
spool

System
ports

Loop Flushing valve Relief valve

P106 494E

Loop flushing
relief valveCase

pressure

Loop Flushing Flows

0 6.9 [100] 13.8 [200] 20.7 [300] 27.6 [400] 34.5 [500]

Low Loop Pressure - bar [psi]

Fl
u

sh
in

g
 F

lo
w

 - 
l/

M
in

 [g
/M

in
U

S]

Option #1

Option #2

Option #3

P106 496E

0.5 [1.9]

0

1 [3.8]

1.5 [5.7]

2 [7.6]

2.5 [9.5]

3 [11.4]

3.5 [13.3]

4 [15.1]

Opening pressure

Loop Flushing flow
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Shaft options

Code Description

Availability Torque rating

DrawingLV/KV LC/KC
Continuous Maximum

A l —
8.82

[0.35]

42.6
[1.68]

33.78 ±0.63
[1.33 ±0.02]

15.2 ±0.5
[0.60 ±0.02]

Ø21.72 ±0.09
[0.855 ±0.004]

Ø18.65 ±0.13
[0.73 ±0.01]

FULL SPLINE

COUPLING MUST NOT
PROTRUDE BEYOND
THIS POINT

P104 182E

13 TEETH 16/32 PITCH
30°  PRESSURE ANGLE
20.6375 [0.8125] PITCH DI
FILLET ROOT SIDE FIT
ANSI B92.1-1970 CLASS 5
ALSO MATES WITH
FLAT ROOT SIDE FIT

A — l
[4.56]
115.8

[0.855 ±0.004]
21.72 ±0.09Ø

[2.63]
66.7

CAST

CAST

CAST

CAST

[3.18]
80.7

[0.858        ]+0.005
-0

Ø 21.8 +0.13
-0

[0.39]
R10

[0.598 ±0 .02]
15.2 ± 0.5

[5.31]
Ø 135

[3.54]
Ø 90

13 TEETH 16/32 PITCH
30°  PRESSURE ANGLE
20.6375 [0.8125] PITCH DIAMETER
COMPATIABLE WITH
FILLET ROOT SIDE FIT
PER ANSI B92.1-1996 CLASS 5
ALSO MATES WITH
FLAT ROOT SIDE FIT

25°

P104 254E

COUPLING MUST NOT
PROTRUDE BEYOND
THIS POINT

C l — 41.82
[1.65]

24.3
[0.96]

8.82
[0.35]

Ø22.225 ±0.025
[0.875 ±0.001]

6.35 +0.05
-0

[0.250         ]+0.002
-0

P104 169

OUTPUT SHAFTS 
(continued)
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OUTPUT SHAFTS 
(continued)

Code Description

Availability Torque rating

DrawingLV/KV LC/KC
Continuous Maximum

D l —
37.4
[1.472]

23.01
[0.906]

6.35 +0.05
-0

[0.250         ]+0.002
-0

22.22
[0.875]

P104 168

E l —

Ø24.89 ±0.
[0.98 ±0.005

Ø21.84
+0.13
-0

[0.86      ]
+0.01
-0

47.4
[1.87]

8.82
[0.35]

38.58 ±0.63
[1.52 ±.02]

22.35 ±0.5
[0.88 ±.02]

15 TEETH 16/32 PITCH
30°  PRESSURE ANGLE
23.813 [0.9375] PITCH DIA
FILLET ROOT SIDE FIT
ANSI B92.1-1970 CLASS 5
ALSO MATES WITH
FLAT ROOT SIDE FITP104 170E

E — l
[4.56]
115.8

[0.98 ±0.005]
±0.13Ø24.89

[2.63]
66.7

CAST

CAST

CAST

CAST

[3.18]
80.7

[0.858        ]+0.005
-0

Ø 21.8 +0.13
-0

[0.39]
R10

[0.59 ±0 .02]
15 ± 0.5

[5.31]
Ø 135

[3.54]
Ø 90

15 TEETH 16/32 PITCH
30°  PRESSURE ANGLE
23.813 [0.9375] PITCH DIAMETER
COMPATIABLE WITH
FILLET ROOT SIDE FIT
PER ANSI B92.1-1996 CLASS 5
ALSO MATES WITH
FLAT ROOT SIDE FIT

25°

P104 174E

COUPLING MUST NOT
PROTRUDE BEYOND
THIS POINT
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DISPLACEMENT LIMITERS

CONTROLS

Maximum angle/Displacement setting, 17, for 

Control orificing

7 16

Installation drawings, 6

Control input pressure limits
LV/KV with single line 
control

LV/KV with dual line 
control

LC/KC with single line 
control

BRAKE RELEASE PORT 
(CARTRIDGE MOTORS)

MOTOR ROTATION Rotation by flow direction
Mount

Flow A→B

Flow B→A
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Third-angle
projection
mm [in]

SAE-B MOUNT (LV/KV)

P104 181E

17
[0.67]

38
[1.50]

19.5
[0.77]

36.5
[1.44]

28
[1.10]

2X

CONTROL PORT (X1)

CASE DRAIN PORT (L2)

178.1
[7.01]

182.4
[7.18]

180.1

172.1

SYSTEM PRESSURE PORT (B)
[1.0625]-12 UNF-2B

SYSTEM PRESSURE PORT (A)
[1.0625]-12 UNF-2B

SHIFT TO MIN ANGLE
[0.5625]-18 UNF-2B

[0.750]-16 UNF-2B

A

A

B

B

[7.09]
CONTROL PORT (X1)

SECTION A-A

TO MOUNTING
FLANGE

[6.78]
CASE DRAIN (L2)

SECTION B-B

TO MOUNTING
FLANGE

Axial ports
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Third-angle
projection
mm [in]

SAE-B MOUNT (LV/KV)
(continued)

66.25
[2.61]

38
[1.50]

61.2
[2.41]

182.4
[7.18]

15
[0.59]

108
[4.25]

105
[4.13]

89
[3.5]

19.5
[0.77]

25
[0.98]

45
[1.77]

90.7
[3.57]

128.45
[5.06]

160.9
[6.33]

R1MAX
[0.039]

83.7

CONTROL PORT (X1)

CONTROL PORT (X2)

40.6
[1.6]

40.6
[1.6]

2X

2X

CASE DRAIN PORT (L2)
[0.750]-16 UNF-2B

SYSTEM PRESSURE PORT (A)
[1.0625]-12 UNF-2B

SYSTEM PRESSURE PORT (B)
[1.0625]-12 UNF-2B CASE DRAIN PORT (L1)

[0.750]-16 UNF-2B

SHIFT TO MAX ANGLE
[0.5625]-18 UNF-2B

SHIFT TO MIN ANGLE
[0.5625]-18 UNF-2B

C

9.6
[0.38]

93.1
[3.665]

25.3
[0.996]

115
[4.53]

[3.30]

Center of Gravity

Radial ports
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Third-angle
projection
mm [in]

174
[6.85]

Ø101.6+0
-0.05

[4.000       ]+0
-0.002

73
[2.87]

2X

Ø14.3+0.25
-0.13

[0.563       ]+0.010
-0.005

2X

CCW CW

4-PIN WEATHERPACK CONNECTOR
ON 200mm (8 IN.) CABLE

VIEW C

A-RED=POWER
B-WHITE=SPEED
C-BLACK=GROUND
D-GREEN=DIRECTION OR PLUG

P104 180E

25.3
[0.996]

Motor with speed sensor 

SAE-B MOUNT (LV/KV)
(continued)

Recommended mounting hardware
Bolt size Grade

5
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Third-angle
projection
mm [in]

CARTRIDGE (LC/KC)

125.1
[4.92]

102.2
[4.02]
CAST

22
[0.87]

77
[3.03]
CAST

72
[2.83]

0.4375-20 PER SAE
STR.THD O-RING BOSS
BRAKE RELEASE PORT 66.7

[2.63]
CAST

Ø135
[5.31]

REQUIRES AN O-RING VITON 75 DUROMETER
CROSS SECTION - 2.62 0.07 [0.103 .003]
I.D. - 120.3

± ±
±0.6 [4.73 ±0.024]

Ø90
[3.54]
CAST

25°
CAST

R 10
[0.39]
CAST

1.0625-12 PER SAE
STR.THD O-RING BOSS
SYSTEM PORT
2X PORT (B)

101.6
[4.00]

54.5
[2.15] 0.750-16 PER SAE

STR THD O-RING BOSS
CASE DRAIN

30
[1.18]

2X

PORT (A)

P104 183E

6.22
[0.24]

34.4
[1.35]

Radial ports
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Third-angle
projection
mm [in]

72
[2.83]

86.9
[3.42]
CAST

2X

MATING O-RING
MIN INSTALLED
INSIDE Ø 5.5

[0.22]

22
[0.87]

14.2
[0.56]
CAST

2X

155
[6.10]

R 6.3
[0.25]
CAST
2X

111.1
[4.37] 0.5625-18 PER SAE

STR THD O-RING BOSS
CONTROL PORT (X1)

71
[2.80]

P104184E

6.22
[0.24]

CARTRIDGE (LC/KC)
(continued)

Recommended mounting hardware
Bolt size Grade Mounting circle diameter

5
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