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SERIES 40 FAMILY OF 
PUMPS AND MOTORS

Series 40 pumps

Series 40 motors 

Series 40 
Series 40 Motors Technical Information, 520L0636
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KEY FEATURES
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M25 VARIABLE PUMP Input
shaft

Auxiliary
pad

Trunnion

Charge check and
high pressure relief

valve with bypass
Charge relief
valve

Swashplate
Piston

Cylinder
block

Ball
bearing

Valve plate

P100 583E

M35 VARIABLE PUMP 
(M44 SIMILAR)

Input
shaft

Auxiliary
pad

Trunnion

Charge check and
high pressure relief

valve with bypass Charge relief
valve

Charge
pump

SwashplateCylinder
block

Ball
bearing

Valve plate

Piston

P100 584E

M46 VARIABLE PUMP

Input 
shaf t 

A uxilia ry 
pad 

Co ntro l 

Charge check/ 
high pressure relie f 

va lv e 

Charge relie f 
va lv e 

Bypass 
va lv e 

Charge 
pum p 

Va lv e plat e 

Piston 

Cy linder 
bloc k Cradl e 

swashplat e 

Ball 
bearin g 

P100 585E 
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SYSTEM CIRCUIT 
DIAGRAM

Input
shaft

Suction flow

Servo pressure

High pressure

Case flow

Charge pressure

Output
shaft

Cylinder
block
assembly

Filter

Charge
pump

Reservoir

Fixed displacement
motor

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

P100 586E

M46 PUMP SCHEMATIC 
DIAGRAM

B

M2

M1

A

E

L1

L2

M5

M4

S

M3

B N A

P100 587E
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FEATURES

SPECIFICATIONS

see Operating parameters 3  System design parameters 6  Product coding
3  Features and options 5  Control options

OVERVIEW

Model Unit M25 PV M35 PV M44 PV M46 PV M25 PT M35 PT M44 PT M46 PT

Pump 

configuration

Displacement cm3

3

Weight

Mass moment 

of inertia
·m  

·ft

Model Unit M25 PV M35 PV M44 PV M46 PV M25 PT M35 PT M44 PT M46 PT

Type of mounting

Port connections Twin Twin Twin Twin Twin Twin Twin Twin

Integral charge 

pump (std)

cm3

3

 

Charge relief valve 

setting

System pressure 

regulation

Displacement 

limiters

Input shaft option

Auxiliary mounting 

pad

Control options

Filtration 

configuration

GENERAL Product line Series 40 Pumps

Pump type

Direction rotation

Installation position

Filtration configuration

Other system requirements



11520L0635

Series 40 Axial Piston Pumps
Technical Information

OPERATING 
PARAMETERS

on operation with premium 

FLUID SPECIFICATIONS Parameter Unit Minimum Continuous Maximum

Viscosity mm  

Temperature

Cleanliness

Filtration efficiency suction filtration β β ≥
charge filtration β β ≥

Model Unit M25 PV M35 PV M44 PV M46 PV M25 PT M35 PT M44 PT M46 PT

Case pressure

Continuous

Maximum

Speed limits

Rated @ max angle min 4000 3600 3300 4000 4000 3600 3300 4000

Maximim @ max 

angle
min 5000 4500 5000 4500

Minimum min 500 500 500 500 500 500 500 500

System pressure

Continuous

Maximum

Theoretical max flow 

at rated speed 

(per pump)

 

Inlet pressure

Continuous
 

Maximum
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PERFORMANCE
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FLUIDS

VISCOSITY

TEMPERATURE

CHARGE PRESSURE

CASE PRESSURE

520L0463  Hydraulic Fluids and Lubricants, Technical Information
520L465 Experience with Biodegradable Hydraulic Fluids, Technical Information

Minimum 
viscosity

Maximum viscosity

520L0463  Hydraulic Fluids 
and Lubricants, Technical Information

Minimum 
temperature 

Fluid viscosity limits
Condition mm2/s (cSt) SUS

Temperature limits
Minimum 
(intermittent, cold start)

Continuous

Maximum

Maximum temperature

Charge 
Pump 5

Case pressure limits
Maximum (continuous)

Intermittent (cold start)

C 
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PRESSURE RATINGS

SPEED RATINGS

Operating parameters page 

System pressure

Continuous working pressure

Maximum (peak) working pressure

Operating parameters

Continuous speed

Maximum speed

W
Unintended vehicle or machine movement hazard. 

Pressure Limits bar psi

     3000

     345 5000

System pressure limits
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INLET PRESSURE
continuous inlet pressure

minimum inlet pressure of 

bar absolute in. Hg vacuum

    Continuous 6

    Minimum

THEORETICAL OUTPUT

Performance

Inlet pressure
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SIZING EQUATIONS

Based on SI units

Input power P = = 

Based on US units

Input power P = = 

Vg
3 3

p
pi

Δp = p i

η
ηm

ηt η ηm

Variables

Vg η

Vg Δp

π ηm

Δp
ηt

π
30 000

Vg η

Vg Δp

π ηm

Δp
ηt

π

Flow

Torque

Power



17520L0635

Series 40 Axial Piston Pumps
Technical Information

FILTRATION

• 
• 
• 
• 

β

520L0467 Design Guidelines for Hydraulic Fluid Cleanliness.

Reservoir

Filter

Charge
pump

Charge relief
valve

To pump case

To low pressure
side of loop

and servo control

Strainer

P100 588E

Suction filtrationSuction filtration

to the charge pump as shown in the 
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Technical Information

Charge filtration

Reservoir

Filter
with bypass

Charge
pump

Charge relief
valve

To pump case

To Low Pressure
side of loop

and servo control

Strainer

P106 102E

FILTRATION (continued) Charge filtration
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W
Unintended vehicle or machine movement hazard. 

REDUNDANT BRAKING 
SYSTEM REQUIREMENT

LOOP FLUSHING

RESERVOIR

CASE DRAIN USAGE FOR 
TANDEM PUMPS
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BEARING LIFE AND 
EXTERNAL SHAFT 
LOADING 

Bearing life

The maximum allowable radial loads
e

maximum external moment 

e

  Re = Me / L

clamp-type

Re

Me

L

Fe

Te

M25 M35/44 M46

e ·

Shaft loading parameters

Maximum external shaft moments
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180° External radial shaft load

0 Re 

180 Re 

90 Re 270 Re 

Axis of swashplat e 
rotation 

End view 
of shaf t 

P100 595E 

Direction of external shaft load

HYDRAULIC UNIT LIFE Hydraulic unit life

 
Pressure and Speed Limits.

L

Re

FB

Te

P100 594E

CCW CW

270 Re

0 Re

90 Re

180 Re

Fb

BEARING LIFE AND 
EXTERNAL SHAFT 
LOADING
(continued)
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MOUNTING FLANGE 
LOADS

Shock load moment Continuous 
load moments

S S n n
 

n n

Installation drawings
Specifications 0

 

Ms

Mc

Gs

Gc

Wn nth pump

Ln
of nth pump

Frame 

size

Continuous load 

moment (Mc)

·

Shock load moment 

(Ms)

·

Application

Continuous 

(vibratory) 

acceleration 

(Gc)

Maximum 

(shock) 

acceleration 

(Gs)

4

Trencher 3

6

5

Aerial lift 4

4

6

Mounting
flange

CG
Pump 1

CG
Pump 2

L1
L2

P100 596E

Overhung loading parameters

Shaft loading parameters

Allowable overhung parameters

G-factors for sample applications
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MODEL CODE Series 40 variable pump

Name plat e 

Place of  manufacture

Model 
number 

Serial 
number 

Model 
co de 

Made in USA 

Model-No/Ident-N o. 

LPV 025BACCAGAACA
BFFDSFFFANNN

Model  Co de 

Serial-N o L - 00 - 13 - 67890

4252000

Model code modules

                
Displacement       

���  ���  �  �  �  �  �����  ��
Product                                         Type

 

�   � ���   ��   �   ��������
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Name plat e 

Place of  manufacture 

Model 
number 

Serial 
number 

Model 
co de 

Made in USA 

Model-No/Ident-N o. 

LPV 025BACCAGAACA
BFFDSFFFANNN

Model  Co de 

Serial-N o L - 00 - 13 - 67890

4252000

Series 40 tandem pump

Model code modules

REVISED MODEL CODE
Series 40 Pump Model Code 

Supplement or the Series 40 Price Book

MODEL CODE
(continued)

                
Displacement                     

���  ���  �  �  �  �  �  ��
Product                                         Type

                                                     Front Pump

 

�   �   �   �   ���   ��   �   ��

                                                      Rear Pump

�   �   �   �   ���   ��   �   ��
 

 S         T      
�   ���
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CHARGE PUMP

P100 589E

Charge pump in series 40 - M35 PV

The total charge flow requirement is the sum of the charge flow requirements of each of 
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10% of displacement rule

in BLN-9885  Selection of Driveline Components

CHARGE PUMP  
OUTPUT FLOW

Flow at standard charge relief setting, 70°C [160°F] inlet

CHARGE PUMP  
POWER REQUIREMENTS

Power at standard charge relief setting, 70°C [160°F] inlet

90

0

75

60

45

30

15

24

0

20

16

12

8

4

l/min US Gal/min

0 1000 2000 3000 4000

Speed min    (rpm)

M46 PT

M46 PV

M35 PT

M35 PV

T101 302E

-1

0 1000 2000 3000 4000
0

1

2

3

4

5

6

0

1

2

3

4

hpkW

Speed  min   (rpm)

M46PT

M46PV

M35PT

M35PV

T101 303E
-1

CHARGE PUMP
(continued)
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CHARGE RELIEF VALVE

min

The charge pressure setting for pumps without an internal charge pump is set with an 

M25 M35 M44 M46

Type

Available setting

Adjustment

M25 PV

M35 & M44 PV

M46 PV

Charge Relief Valve

Charge Relief Valve

P100 591E

Charge relief valve locations

Charge relief valve specs
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CHECK / HIGH PRESSURE 
RELIEF VALVE

C

Type

Setting

Option

M25 PV

M35 & M44PV

M46 PV

Bypass valve

High pressure/check valve

High pressure
relief valve

P100 590E

Check/high relief valve specs

High pressure relief valve locations
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DISPLACEMENT LIMITERS

W Warning

3 3

Neutral
adjustment
screw Fixed

displacement
limiter

Adjustable
displacement
limiter screw

P100 592E

M46 Displacement limiter
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AUXILIARY MOUNTING 
PADS AND AUXILIARY 
PUMPS

Shaft availability 
and torque ratings 3

Mounting flange loads

Internal 

spline 

size

Pad 

size

Torque rating Availability

M25 M35 M44 M46

m m m m

m m m m

— m m m

P Dia

E
max

Mounting
 flange (ref )

D
max

With
undercut

Without
undercut

C
max

B
max

0.8 [0.03] max R

2.3 [0.090] 
recommended
cutter clearance

Coupling

F min spline
engagement 
for full
torque rating

P100 636E

Pad 

size
P B C D E F

Auxiliary mounting pad specs

Auxiliary pump mating dimensions mm [in.]
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M25 PV 

M35 & M44 PV 

M46 PV

B PadA Pad

P100 593E

M35 & M44 PV M35 & M44 PV

Auxiliary mounting pads on Series 40 pumpsAUXILLIARY MOUNTING 
PADS AND AUXILIARY 
PUMPS
(continued)
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Shaft options

SHAFT OPTIONS

Continuous torque

c

Maximum torque

Recommended mating splines for Series 40 splined output shafts should be in 
accordance with ANSIB92.1 Class 5.
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Shaft options

M25 VARIABLE PUMP

Code Description

Torque rating

Drawing

Maximum torque 
rating

Continuous torque 
rating

Y — 6.35 [0.250] Sq. key
38.1 [1.500] long
0.38 [0.015] min. R on edges

Mounting flange
(ref .)

63.5
[2.50]Coupling must not

protrude beyond
this surface

22.20 dia.
[0.874]

2.84 max.
[0.112]

7.9 [0.31]

P104 403E

A

7.9 [0.31]
33.32 max
[1.312]

16.5 [0.65] Full spline length
18.8 [0.74] max dia 21.72 [0.855] dia.

20.638 [0.8125] Pitch dia
30° pressure angle
13 teeth, 16/32 pitch
fillet root side fit
per ANSI B92.1 class 5
also mates with
flat root side fit

Coupling must not protrude
beyond this surface

Mounting flange
(ref .)

P104 404E

C —

22.22 [0.875] Gauge dia.

2.84 [0.112]
max.

24.61 [0.969]
max. Shaft dia.

3/4-16 UNF-2B thd.

33.3 [1.311]
To gauge dim.

42.8
[1.685]

Mounting f lange
(ref .)

38.1 [1.500] taper per foot
per SAE J501
25.4 [1.000] nominal shaft dia.
except for 24.61 [0.969] dia as shown

coupling must not protrude beyond
25.40 [1.000] max.

26.9 [1.06]

P104 405E

6.35 [0.250] Sq. key
19.05 [0.75] long
0.38 [0.015] min. R on edges
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Shaft options

M25 TANDEM PUMP

Code Description

Torque rating

Drawing

Maximum torque 
rating

Continuous torque 
rating

Y — 6.35 [0.250] sq. key
38.1 [1.500] long
0.38 [0.015] min. R on edges

Mounting flange
(ref.)

7.9 [0.31] 63.5
[2.50]Coupling must not

protrude beyond
this surface

22.20 dia.
[0.874]

2.84 max.
[0.112]

P104 406E

A

7.9 [0.31]
33.32 max.
[1.312]

16.5 [0.65] full spline length
21.72 [0.588] dia.18.8 [0.74] max. dia.

20.638 [0.8125] pitch dia.
30° pressure angle
13 teeth, 16/32 pitch
fillet root side fit.
per ANSI B92.1 class 5
also mates with
flat root side fit.

Coupling must not protrude
beyond this surface

Mounting flange
(ref.)

P104 407E

C —

22.22 [0.875] Gauge dia.

2.84 [0.112]
max.

24.61 [0.969]
max. Shaft dia.

3/4-16 UNF-2B thd.

33.3 [1.311]
To gauge dim.

42.8
[1.685]

Mounting f lange
(ref .)

38.1 [1.500] taper per foot
per SAE J501
25.4 [1.000] nominal shaft dia.
except for 24.61 [0.969] dia as shown

coupling must not protrude beyond
25.40 [1.000] max.

26.9 [1.06]

P104 405E

6.35 [0.250] Sq. key
19.05 [0.75] long
0.38 [0.015] min. R on edges
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M35/44 VARIABLE PUMP

Code Description

Torque rating

Drawing

Maximum torque 
rating

Continuous torque 
rating

Y —

63.5
[2.50]Coupling must not

protrude beyond
this surface

2.85 [0.112] max.

6.35 [0.250] sq. key
38.1 [1.500] long
0.38 [0.015] min. R on edges

22.2 [0.874] dia.

7.9 [0.31]

Mounting flange
(ref.)

P104 409E

A

Y teeth, 16/32
30° pressure angle

fillet root side fit
per ANSI B92.1-1970

class 5 
Also mates with
flat root side fit

7.9 [0.31]

Coupling must not protrude
beyond this surface

Mounting flange
(ref)

P104 410E

T

33.3 [1.31]

U 

V

W dia pitch

G

N —

3/4-16 UNF-2B thd.

42.8 [1.685]

1.50 in/ft
per SAE

standard J501
25.4 [1.000] Nom

shaft dia.

26. 9
[1.06]

22.2 [0.875] Gauge dia.

2.84 [0.112] max.

33.3 [1.311] Gauge dim.

Coupling must not
protrude beyond
25.4 [1.000] max.

Mounting flange
(ref.)

P104 411E

6.35 [0.250] Sq. key
19.05 [0.75] long
0.38 [0.015] min. R on edges

Shaft 

option 

Shaft dia. Full spline Major dia. Pitch dia. No. teeth

T U V W Y

A
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Shaft options

M35/44 TANDEM PUMP

Code Description

Torque rating

Drawing

Maximum torque 
rating

Continuous torque 
rating

Y —

63.5
[2.50]Coupling must not

protrude beyond
this surface

2.85 [0.112] max.

6.35 [0.250] sq. key
38.1 [1.500] long
0.38 [0.015] min. R on edges

22.2 [0.874] dia.

7.9 [0.31]

Mounting flange
(ref.)

P104 409E

A

Y teeth, 16/32
30° pressure angle

fillet root side fit
per ANSI B92.1-1970

class 5 
Also mates with
flat root side fit

7.9 [0.31]

Coupling must not protrude
beyond this surface

Mounting flange
(ref.)

P104 418E

T

33.3 [1.31]
U 

V

W dia pitch

Option A Option G

  48.9
[1.925]

  1.35
[0.053]

TV

U
 33.02
[1.300]

G

N —

22.22 [0.875] Gauge dia.

2.84 [0.112]
max.

24.61 [0.969]
max. Shaft dia.

3/4-16 UNF-2B thd.

33.3 [1.311]
To gauge dim.

42.8
[1.685]

Mounting f lange
(ref .)

38.1 [1.500] taper per foot
per SAE J501
25.4 [1.000] nominal shaft dia.
except for 24.61 [0.969] dia as shown

coupling must not protrude beyond
25.40 [1.000] max.

26.9 [1.06]

P104 405E

6.35 [0.250] Sq. key
19.05 [0.75] long
0.38 [0.015] min. R on edges

Shaft 

option 

Shaft dia. Full spline Major dia. Pitch dia. No. teeth

T U V W Y

A



37520L0635

Series 40 Axial Piston Pumps
Technical Information
Shaft options

M46 VARIABLE PUMP

Code Description

Torque rating

Drawing

Maximum torque 
rating

Continuous torque 
rating

V 
W

—

69.6
[2.74]Coupling must not

protrude beyond
this surface

2.85 [0.112] max

6.35 [0.250] Sq key
44.4 [1.75] long
0.38 [0.015] min R on edges

25.4 [1.00] dia

7.4 [0.29]

Mounting flange
(ref )

P104 415E

N 
P 
R 
S

—

3/4-16 UNF-2B thd.

42.4 [1.67]

1.50 taper per foot
SAE standard J501
25.4 [1.000] nominal
shaf t dia.

26.9
[1.06]

22.2 [0.875] gauge dia.

33.3 [1.311] Gauge Dim.

Coupling must not
protrude beyond

36.3 [1.44] max.

Mounting flange
(ref .)

12.7
[0.50]

26.9 [1.06] Hex
nut (option)
torque nut to
149 to 190 Nm
[110 to 140 Lbf .ft.]
Thds to be
cleaned and
lubricated

P104 417E

6.35 [0.250] Sq. key
19.05 [0.75] long
0.38 [0.015] min. R on edges

2.84 [0.112] max.
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Series 40 Axial Piston Pumps
Technical Information
Shaft options

M46 VARIABLE PUMP

Shaft 

option 

Length Shaft dia. Full spline Major dia. Pitch dia. No. teeth

S T U V W Y

Code Description

Torque rating

Drawing

Maximum torque 
rating

Continuous torque 
rating

G 
H 
J 
K 
A 
B 
D 
E 
X 
Z

W pitch dia
Y teeth, 16/32 pitch
30° pressure angle
fillet root side fit
per ANSI B92.1-1970
class 5
also mates with
flat root side fit

T
V
U

S
7.4 [0.29]

Coupling must not protrude
beyond this surface

Mounting flange
(ref.)

P104 416E
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Shaft options

M46 TANDEM PUMP

Code Description

Torque rating

Drawing

Maximum torque 
rating

Continuous torque 
rating

J —

69.47
[2.735]Coupling must not

protrude beyond
this surface

6.35 [0.250] sq. key
44.45 [1.75] long
0.38 [0.015] min. R on edges

25.37 [0.999] dia.

7.47 [0.294]

Mounting flange
(ref.)

P104 412E

C

0.750-16 UNF-2 thd.

42.8 [1.685]

1.50 taper per foot
per SAE
standard J501
24.5 [1.000] Nominal
shaft dia.

26.9
[1.06]

22.2 [0.875] Gauge dia.

33.3 [1.311] gauge dim

Coupling must not
protrude beyond
25.4 [1.000] max.

Mounting flange
(ref .)

P104 414E

6.35 [0.250] Sq. key
19.05 [0.75] long
0.38 [0.015] min. R on edges

2.84 [0.112] max.
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Series 40 Axial Piston Pumps
Technical Information
Shaft options

M46 TANDEM PUMP

Shaft 
option 

Max. 
coupling 
engagement

Shaft 
dia.

Full 
spline

Major 
dia.

Pitch 
dia.

No 
teeth

S T U V W Y

A

Code Description

Torque rating

Drawing

Maximum torque 
rating

Continuous torque 
rating

T —

3/4-16 UNF-2B thd.

1.50 taper per foot 
SAE standard J501
25.4 [1.000] nominal
shaf t dia.

19
[0.75]

30 [1.18] gauge dia.

23.24 [0.915] Gauge dim.

Coupling must not
protrude beyond

51.51 [2.028] max.

Mounting flange
(ref.)

12.7
[0.50]

26.9 [1.06] Hex
nut (option)
torque nut to

m
[110 to 140 lb ft. ]
Thds. to be
cleaned and
lubricated

P104 421E

6.35 [0.250] Sq. key
22.23 [0.875] long
0.38 [0.015] min. R on edges

A 
 
B

W pitch dia
Y teeth, 16/32 pitch
30° pressure angle
fillet root side fit
per ANSI B92.1-1970
class 5
also mates with
flat root side fit

T
V
U

S
7.4 [0.29]

Coupling must not protrude
beyond this surface

Mounting flange
(ref.)

P104 416E



41520L0635

Series 40 Axial Piston Pumps
Technical Information

External control handle requirements

DIRECT DISPLACEMENT 
CONTROL (DDC) M25, 
M35/44 VARIABLE 
PUMPS

DDC on Left Side of M35 Pump

100%

100%

CW
Trunnion rotation

CCW
Trunnion rotation

Pum
p

disp
lace

m
ent

Pum
p

disp
lace

m
ent

T101 306E

Pump Displacement vs Swashplate Rotation

·

·

Input shaft rotation

Trunnion location

Trunnion rotation

PV or front PV
Port A Flow In In In In

In In In In

In In In In

In In In In

Trunnion 106 258

DDC input specs

Pump flow direction



520L063542

Series 40 Axial Piston Pumps
Technical Information

MANUAL DISPLACEMENT 
CONTROL (MDC) M46 
VARIABLE PUMP

Features:

Benefits:



43520L0635

Series 40 Axial Piston Pumps
Technical Information

Input Shaft Rotation

CW CCW

PV or Front 

PT Port A Flow In In

In In

In In

In In

Response Time

B

M2

M1

A

E

L1

L2

M5

M4

S

M3

B N A

P100 587E

CCW CW
20°20°

P100 598

Orifice diameter* Average response time 

Acceleration

None

MANUAL  DISPLACEMENT 
CONTROL (MDC) 
(continued)

MDC on M46 PV

MDC with NSS M46 PV

MDC Hydraulic schematic

Pump flow direction with MDC control

MDC Response time
assist in matching the rate of swashplate 



520L063544

Series 40 Axial Piston Pumps
Technical Information

External control handle requirements

Handle direction

Neutral start switch (NSS)

Pump displacement vs control lever rotation

Handle 

configuration

Swashplate position (ref. above 

chart)

Swashplate 

movement 

begins (point A) 

degrees

Full displacement 

reached  

 (pont B) degrees

with NSS

Switch position on 

neutral

Neutral play

VDC

Rated current (A) 5

Connector type

100%

100%

CW
Handle rotation

CCW
Handle rotation

Pum
p

disp
lace

m
ent

Pum
p

disp
lace

m
ent

a

b

25 Maximum

a

b

25 Maximum

MANUAL  DISPLACEMENT 
CONTROL (MDC) M46 
VARIABLE PUMP 
(continued)

MDC signal required for swashplate position NSS specifications



45520L0635

Series 40 Axial Piston Pumps
Technical Information

Features

HYDRAULIC 
DISPLACEMENT 
CONTROL (HDC) M46 
VARIABLE PUMP

Port X2
Port X1

P100 599E

B

M2

M1

A

E

L1

L2

M5

M4

S

M3

X2 X1

P104 367

HDC on M46 PV

HDC Hydraulic Schematic

Benefits

Pump will return to neutral after 

Pump will return to neutral if 



520L063546

Series 40 Axial Piston Pumps
Technical Information

Input Shaft Rotation

CW CCW

PV or front PT Port A flow In In

In In

In In

In In

Response time

Control input signal requirements

HDC options

Orifice diameter* 
Average response time 

(seconds)

Acceleration Deceleration

None

100%

100%

Signal pressure

Signal pressure

Pum
p

disp
lace

m
ent

Pum
p

disp
lace

m
ent

a

b

-a

-b

Pump displacement vs hydraulic signal

HYDRAULIC 
DISPLACEMENT 
CONTROL (HDC) M46 
VARIABLE PUMP 
(continued)

Pump flow direction with HDC control

HDC response time



47520L0635

Series 40 Axial Piston Pumps
Technical Information

Configuration

Swashplate position (ref above chart)

Swashplate movement begins (point A) Full displacement reached (point B)

bar bar

Max. input pressure

ELECTRICAL 
DISPLACEMENT 
CONTROL (EDC) M46 
VARIABLE PUMP

Features::

Benefits::

HYDRAULIC 
DISPLACEMENT 
CONTROL (HDC) M46 
VARIABLE PUMP 
(continued)

HDC Signal requirement for swashplate position

HDC Input specs



520L063548

Series 40 Axial Piston Pumps
Technical Information

Packard "Weatherpack"
Shroud Connector

EDC on M46 PV

EDC Hydraulic Schematic

Input shaft rotation

CW CCW

PV or 

front PT

A A

Port A Flow In In

In In

A A

In In

In In

Coil 

configuration

Swashplate position (ref about chart)

Swashplate 

movement begins 

(point A) mA

Full displacement 

reach (point B) 

mA

Single coil

series

parallel

B

M2

M1

L1

L2

M3E

S

A
M4

M5

P104 368

ELECTRICAL 
DISPLACEMENT 
CONTROL (EDC) M46 
VARIABLE PUMPS 
(continued)

Pump flow direction with EDC control

EDC Signal required for swash



49520L0635

Series 40 Axial Piston Pumps
Technical Information

Response time

Control input signal requirements

Electrical displacement control options

95-8988

Orifice diameter*
Average response time 

(seconds)

Acceleration Deceleration

None

100%

100%

Current in MA

Current in MA

Pum
p

disp
lace

m
ent

Pum
p

disp
lace

m
ent

a

b

-a

-b
Coil resistance  

       Ohms  

Max input current     mA

Coils

Connectors

Pump displacement vs electrical signal

ELECTRICAL 
DISPLACEMENT 
CONTROL (EDC) M46 
VARIABLE PUMPS 
(continued)

EDC response time

EDC Input specs



520L063550

Series 40 Axial Piston Pumps
Technical Information

THREE-POSITION 
ELECTRICAL CONTROL 
(FNR)

B

A

FNR Control on M46 PV

FNR Hydraulic schematic

Input shaft rotation

CW CCW

PV or 

front 

PT

A A

Port A flow In In

In In

A A

In In

In In

port

B 

M2 

M1 

L1 

L2 

M3 E 

S 

A M4 

M5 

P104 369 

which results in the pump going to 

Features and benefits

Pump flow direction with FNR control



51520L0635

Series 40 Axial Piston Pumps
Technical Information

Response time

Control input signal requirements

Orifice diameter
Average response time

(seconds)

Acceleration Deceleration

None

VDC

Max power

Connectors

THREE POSITION 
ELECTRICAL CONTROL 
(FNR) 
(continued)

FNR response time FNR input specifications



520L063552

Series 40 Axial Piston Pumps
Technical Information

 

M25 VARIABLE PUMP 
DIMENSIONS

Auxiliary mounting flange

0.375-16 UNC-2B thd
19.8 [0.78 min. full thd.
(2) places

53.188
[2.094]

106.375 [4.188]

Running cover

SAE A Auxiliary mounting
flange

0.5 max R
[0.02]88.65 dia

[3.490]
82.6 dia
[3.252]

1.96 [0.077]

6.1 [0.24] min.
M min.

Y  min.

Mounting flange
[ref. ]

P Pitch diameter
30 pressure angle
N teeth, 16/32 pitch
fillet root side fit
per ANSI B92.1-1970
Class 7 (see table)

O-ring seal required
ref. 82.22 [3.237] I.D.x

2.62 [0.103] cross section

189.7
[7.47]

53.975 [2.125]
(4) places

63.50 [2.500]
(4) places

0.4375-14 UNC-2B thd.
19 [0.75] min. ful l thd.
(4) places

Running cover

P100 603E

Auxiliary mounting 

flange

Spline pitch dia. 

 P

Number of teeth 

N

Shaft clearance 

 Y

Coupling clearance 

M

M25PV Auxiliary flange coupling options



53520L0635

Series 40 Axial Piston Pumps
Technical Information

 

Pump and  control

12.7 [0.50] 
mi n. 

to shoulder 

14.27 [0.562] di a. 
(2) places 

73.02 [2.875] 
(2) places 

99. 1 
[3.90] 

112. 3 
[4.42] 

87.4 [3.44] 
(2) places 

88. 4 
[3.48] 

4.57  R 
[0.180] 

15.24 di a. 
[0.600] 

Co ntro l 
trunnion 
le ft  side 

option DL 

88. 4 
[3.48] 
both 
sides 

72.1 [2.84] 
Case Outlets 

(2) places 

202. 2 
[7.96] 

54. 9 
[2.16] 

92. 7 
[3.65] 

13. 0 
[0.51] 

77. 2 
[3.04] 

(2) System 
por ts and 

(1) chg. inle t 

101.6 di a 
[4.00] 

7/8-14* 
case outlet L1 

9. 4 
[0.37] 

Charge pressur e 
relief valv e 

15° 
max. displ. 

15° 
max. displ. 

7/16-20* 
Change pressur e 

gauge po rt  M3 

Co ntro l 
trunnion 
right side 
option DR 

133. 6 
[5.26] 

170. 7 
[6.72] 

7/8-14* 
Charge pressure inlet  E 

7/8-14* 
Po rt  A 

7/8-14* 
Po rt  B 

7/8-14* 
case outlet 

(alternate) L2 

19.84 di a. 
[0.781] 

45°

15.82 [0.623]
(2) Places

Control trunion detail 

CC W CW 

Bypass/check/relief  va lv e 
this side f or po rt  A 

opposite side f or po rt  B 
(with 5/16 internal hex) 

7/16-20* 
gauge po rt 

this side f or po rt  A M1 
opposite side f or po rt  B M2 

 W 

43. 2 
[1.70] 

43. 2 
[1.70] 

0.8 R ma x. 
[0.03] 

P100 602E 

M25 VARIABLE PUMP 
DIMENSIONS 
(continued)



520L063554

Series 40 Axial Piston Pumps
Technical Information

 

M25 TANDEM PUMP 
DIMENSIONS

Auxiliary mounting flange

Running co ver

4.188
[106.3]

3/8-16 UNC-2B thd.
17.8 [0.70] min. full thd.
(2) places

0.5 max. R
[0.02]

1.0 max. R
[0.04]

88.65 dia.
[3.490]

82.6 dia.
[3.252]

1.96 [0.077]
7.4 [0.29] min.

15.2 [0.60] min.
Y min.

Mounting flange
[ref.]

P Pitch diameter
30° pressure angle
N teeth, 16/32 pitch
fillet root side fit
per ANSI B92.1-1970
class 7
(see table)

O-ring seal required
Ref. 82.22 [3.237] I.D.x

2.62 [0.103] cross section

SAE A Auxiliary mounting
flange

318.5
[12.54]

Running cover 

53.19
[2.094]

P100 612E



55520L0635

Series 40 Axial Piston Pumps
Technical Information

 

Pump and control

12.7 [0.50]
min.

to shoulder

14.27 [0.562] dia.
(2) places

73.02 [2.875]
(2) places

99.1
[3.90]

112.3
[4.42]

87.4 [3.44]
(2) places

88.4
[3.48]

4.57 R
[0.180]

15.24 dia.
[0.600]

Control
trunnions

left side
option DL

88.4
[3.48]
both
sides

72.1 [2.84]
(2) case outlets

211.6
[8.33]

54.9
[2.16]

249.4
[9.82]

152.4 [6.00]
to C.G.

332.5
[13.09]

13.0
[0.51]

Approx. center
of gravity

77.2
[3.04]

(4) system
ports and
(1) charge

inlet

15°
max. displ.

15°
max. displ.

101.6 dia.
[4.00]

7/8-14*
case outlet L1

9.4 [0.37]Bypass/check/relief valve
this side for port C

opposite side for port D
(5/16 internal hex)

Charge
pressure
relief valve

15°
max. displ.

15°
max. displ.

Bypass/check/relief valve
this side for port A
opposite side for port B
(5/16 internal hex)

Control
trunnions
right side
option DR

133.6
[5.26]

170.7
[6.72]

7/8-14*
Port D

7/8-14*
Charge pressure inlet E

7/8-14*
Port A

7/8-14*
Port C

43.2
[1.70]

7/8-14*
Port B

7/8-14*
Case outlet
(alternate) L2

CCW CW

19.84 dia.
[0.78]

45°

15.82 [0.623]
(2) places

Control trunion detail

43.2
[1.70]

0.8 R max.
[0.03]

P100 611E

M25 TANDEM PUMP 
DIMENSIONS 
(continued)



520L063556

Series 40 Axial Piston Pumps
Technical Information
Notes



57520L0635

Series 40 Axial Piston Pumps
Technical Information

 

M35/44 VARIABLE PUMP 
DIMENSIONS

Auxiliary mounting flange

0.375-16 Thd . thru
(4) holes

0.500-13 Thd . thru
(2) holes

SAE B Auxiliary mounting flange
Option B 

73.03
[2.875]

146.05
[5.75]

10.7 min. [0.42]

1.96 [0.077]

P pitch dia.
30° pressure angle
N teeth, 16/32 pitch
fillet root side fit
per ANSI B92.1-1970
class 5
(see table)

261.2 [10.66]

Y min.

101.65 dia.
[4.002]

0.76 max. R
[0.30]

0.5 max. R
[0.02]

O-Ring seal required
2.62 [0.103] dia.

cross section
M min.

107.82
[4.245]

Mounting flange
(ref .)

System ports
(ref .)

SAE A Auxiliary mounting flange

Options A and D 

106.38
[4.188]

53.19
[2.094]

106.38
[4.188]

P pitch dia.
30° pressure angle
N teeth, 16/32 pitch
fillet root side fit
per ANSI B92.1-1970
class 5
(see table)

7.4 min.
[0.29]

1.0 max. R
[0.04]

0.5 max. R
[0.02]

82.6 dia.
[3.252]

88.65 dia.
[3.490]

O-Ring seal required
ref. 82.22 [3.237] ID x

2.62 [0.103] dia. cross section

Y min.

M min.

Option A: 248.7 [10.15]
Option D:264.0 [10.39]

Mounting flange
(ref .)

System ports
(ref .)

53.19
[2.094]

1.96
[0.077]

90.2
[3.55]

80.4
[3.17]

(2) places

RUNNING COVER

P100 615E

Auxiliary 

mounting flange

Spline pitch 

dia. 

P

No. 

teeth 

N

Shaft 

clearance

Y

Coupling 

clearance

M

M35/44 PV Auxiliary mounting flange and coupling option



520L063558

Series 40 Axial Piston Pumps
Technical Information

 

Pump, filtration/charge pump option, control

1-5/16 - 12*
charge pump inlet S

76.2
[3.00]

(2) places
case outlets

25.4
[1.00]

Approx. center of gravity

Bypass/check/relief valve
this side for port A

opposite side for port B
(5/16 internal hex)

193.3
[7.61]

121.4
[4.78]

12.7
[0.50]

16° max. displ. 16° max. displ.

Control trunnion
left side

option DL

Control trunnion
right side
option DR

87.4
[3.44]

(2) Places

73.03
[2.875]

(2) Places
4.57 R

[0.180]
(4) places

15.24 dia.
[0.600]

(2)places

111.8
[4.40]

14.27 dia.
[0.562]
(2) Places

95
[3.74]3.3

[0.13]

125
[4.92]

35
[1.38]

1-1/16 - 12*
Case outlet L2

(Alternate)

164.6
[6.48]

1-1/16 - 12*
Port B

74.9 min. dia.
[2.95]

Charge pressure
relief valve

1-1/16 - 12*
case outlet L1

239.3
[9.42]

101.6 dia.
[4.000]

9.4
[0.37]

66.7
[2.625]

96.5
[3.80]

(2) places

7/8 - 14*
charge pressure

gauge port M3
(suction filter option)

9/16 - 18*
system pressure

gauge port M1
(for port A)

9/16 - 18*
system pressure
gauge port M2
(for port B)

7/8 - 14*
from remote filter E

(pressure filter option)
or charge pressure inlet E
(no charge pump option)

35.6
[1.40]

Top view

Suction filtration Top view

Remote filtration or less charge pump

35
[1.38]

7/8 - 14*
to remote filter D

(pressure filter option)

1-1/16 - 12*
Port A

Pump

79.8
[3.14]

(2) places

Section B-B

183.4
[7.22]

203.4
[8.01]

Mounting flange
(ref .)

M35: 19.8 dia.
[0.781]

M44:23.8 dia.
[0.938]

45

M35:
15.8 [0.623]
(2) places

M44:
19.0 [0.748]
(2) places

M35 Control trunion detail 

96.5
[3.80]

Control side

92.5
[3.64]

B

B

CCW CW

0.8 R max.
[0.03]

P104 614E

M35/44 VARIABLE PUMP 
DIMENSIONS 
(continued)



59520L0635

Series 40 Axial Piston Pumps
Technical Information

 

M35/44 TANDEM PUMP 
DIMENSIONS

Charge pump options, auxiliary mounting flanges

Auxiliary 

mounting flange

Spline pitch dia. 

 P

No. teeth 

N

Shaft clearance 

Y

Coupling clearance

 M

SAE B Auxiliary mounting flange
Option B 

SAE A Auxiliary mounting flange

Options A and D 

w/ charge pump
467.9 [18.42]
w/o charge pump
433.1 [17.05]

73.03
[2.875]

System ports
(ref .)

146.05
[5.75]

0.500-13 Thd.
20.8 [0.82] min. full thd.

(2) places

Mounting flange
(ref .)

23.1 min.
[0.91]

101.65 dia.
[4.002]

107.82 dia.
[4.245]

0.76 max. R
[0.03]

0.5 max. R
[0.02]

1.96
[0.077] 10.7 min.

[0.42]

P pitch di a.
O teeth, 16/32 pitch
fillet root side fit
per ANSI B92.1-1970
class 5

Charge pressure
relief valve

216.9
[8.54]

7/8 - 14*
charge pressure inlet E

(w/o charge pump) Top view (without
charge pump)

Pump

84.8
[3.34]

VIEW C-C

1.0 max. R
[0.04]

9.1 [0.36] min.

P pitch di a.
30° pressure angle
N teeth, 16/32 pitch
fillet root side fit
per ANSI B92.1-1970
class 5
(see table)

0.5 max. R
[0.02]

7.4 min.
[0.29]

1.96
[0.077]

O-Ring seal required
ref. 82.22 [3.237] ID x

2.62 [0.103] dia. cross sec tion

82.6 dia.
[3.252]88.65 dia.

[3.490]

Mounting flange
(ref .)

w/ charge pump
option A: 455.2 [17.92]
option D: 461.3 [18.16]

w/o charge pump
option A: 433.1 [16.55]
option D: 426.5 [16.79]

Y min.

C C

System ports
(ref .)

53.19
[2.094]

106.38
[4.188]

0.375-16 Thd.
17.8 [0.70] min . t h d .
(4) places

53.19
[2.094]

106.38
[4.188]

O-Ring seal required
ref. 101.27 [3.987] ID x
2.62 [0.103] dia. cross

section

Y min.

P100 617EM35/44 PT Auxiliary mounting flange and coupling options



520L063560

Series 40 Axial Piston Pumps
Technical Information

 

Pumps, filtration/charge pump options, control

15.24 dia.
[0.600]

(4) places 95
[3.74]

1-1/16 - 12*
Port A

205.7 [8.10]
w/ chg. pump

193.3
[7.61]

35
[1.38]

1-1/16 - 12*
Port C

16° max.
displ.

80.3 [3.16]
(4) places

Bypass/check/relief valve
this side for port C and A

opp. side for Port D and B
(5/16 internal hex)

9/16 - 18*
system pressure

guage port M3
(for port C)

25.4
[1.00]

Approx Center Of Gravity

164.6
[6.48]

247.1 [9.73]
w/ chg. pump

428.8 [16.88]
w/ chg. pump

88.9
[3.50]

66.7
[2.625]

345.3 [13.59]
w/chg. pump

1-1/16 - 12*
case outlet L1

76.2
[3.00]

(2) places
case outlets

1-5/16 - 12*
charge pump inlet S 12.7 [0.50]

16° max.
displ.

16° Max.
displ.

16° Max.
displ.

1-1/16 - 12*
Port B

1-1/16 - 12*
Port D

Top view
(with charge pump and

suction filtration)

7/8 - 14*
Charge pressure

gauge port E

9/16 - 18*
system pressure

gauge port M4
(for port D) charge pressure

relief valve

1-1/16 - 12*
case outlet

(alternate) L2

9/16 - 18*
system pressure

gauge port M1
(for port A)

system pressure
gauge port M2

(for port B)
(on right side)

Pump

79.8
[3.14]

(2) places

VIEW "B-B"

183.4
[7.22]

203.4
[8.01]

7/8 - 14*
from remote filter E

35.6
[1.40]

7/8 - 14*
to remote filter D

Mounting flange
(ref .)

35
[1.38]

393.7 [15.50]
w/o chg. pump

212.3 [8.36]
w/o chg. pump

310.3 [12.215]
w/o chg. pump

Left side view
(with charge pump and suction filtration)

 Bottom view
(with charge pump and suction filtration)

315.5 [12.42]
w/ chg. pump

280.7 [11.05]
w/o chg. pump

45°

M35 Control trunion detail 

87.4 [3.44]
(2) places

4.57 R
[0.180]

(8) places

73.03 [2.875]
(2) places

14.27 [0.562]
(2) places

Control trunnion
left side

option DL

Control trunnion
right side
option DR

111.8
[4.40]

125
[4.92]

96.5
[3.80]

Control side

92.5
[3.64]

101.6 dia.
[4.00]

9.4
[0.37]

74.9 min. dia.
[2.95]

B

B

CCW CW

"X"

188.7 [7.43]
w/o chg. pump

0.8 R max.
[0.03]

M35: 19.8 dia.
[0.78]

M44: 23.8 dia.
[0.938]

M35:
15.8 [0.623]
(2) places

M44:
19.0 [0.748]
(2) places

P100 616E

Top view
(with charge pump and

remote pressure filtration)

M35/44 TANDEM PUMP 
DIMENSIONS 
(continued)
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Series 40 Axial Piston Pumps
Technical Information

 

0.375-16 Thd.
20.3 [0.80] min.
full thd. depth

(2) holes

0.500-13 Thd.
Thd. depth
(2) holes

SAE B Auxiliary mounting flange
Option B 

73.03
[2.875]

146.05
[5.75]

10.7 min. [0.42]

1.50 [0.059]

P pitch dia.
30° pressure angle
N teeth
16/32 pitch
fillet root side fit
class no. 1 1963 SAE
(see table)

263.4
[10.37]

Y min.

101.65 dia.
[4.002]

1.0 max. R
[0.04]

0.5 max. R
[0.02]

O-ring seal required
ref. 94.97 [3.739] ID x

1.75 [0.070] dia. cross section

26.7
[1.05]

105.64
[4.159]

Mounting flange
(ref .)

SAE A Auxiliary mounting flange
Options A and D 

53.19
[2.094]

106.38
[4.188]

P pitch dia.
30° pressure angle
N teeth, 16/32 pitch
fillet root side fit
class no. 1 1963 SAE
(see table)

7.4 min.
[0.29]

0.5 max R
[0.02]

1.0 max R
[0.04]

82.6 dia.
[3.252]

88.65 dia.
[3.490]

O-ring seal required
ref. 2.22 [3.237]

2.62 [0.103] dia. cross section
Y min.

19.8 [0.78] min.

256.5
[10.10]

Mounting flange
(ref .)

1.96
[0.077]

Rear view (no pads shown)

P100 619E

M46 VARIABLE PUMP 
DIMENSIONS

Auxiliary mounting flanges

Auxiliary 

mounting 

flange

Spline pitch 

dia. 

P

Number 

of teeth 

N

Minimum 

clearance

 Y

M46 PV auxiliary mounting flange and coupling options
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Series 40 Axial Piston Pumps
Technical Information

 

Pump, filtration/charge pump options, MDC, displacement limiter

Suc tion filtration adapter 

143.8 [5.66] 

79. 8 
[3.14] 

(2) system po rt s 

70. 6 
[2.78] 

case outlet 

78.2 [3.08] 
charge pum p 

inle t 

9/16 - 18* 
charge pressur e 
gauge port M3 

Front view (with MDC) 

101.6 di a. 
[4.00] 

72. 6 
min. dia. 
[2.86] 

112 [4.4] 
92.7 [3.65] 

Appr ox . c  enter of gr av it y 

9/16 - 18* 
system pressur e 
gauge port M2 

(f or po rt  B) 

Co ntrol pressur e 
gauge port 

1/8-27 NPTF 
(f or MDC only) 

Left side view (with MDC, 
charge pump, and suction filtration) 

9/16 - 18* 
system pressure gauge 
po rt  M1 (f or po rt  A) 

Bypass  va lv e 
15.9 [0.625] hex with 6.76 [0.266] di a. 

cross drilled hol e 

20° 20° 

Check valve
(optional relief valve)

(for port A)

Charge pressure
relief valve

9/16 - 18* 
ser vo  pressur e 
gage po rt  M4 

Top view (with MDC, charge pump, and suction filtration) 

Bottom view (with MDC and suction filtration) 

211.8 [8.34] 

33.5 [1.32] 

264.4 max. [10.41] 

1-5/16 - 12* 
charge pump inlet  S 

Manual displacement contro l 
handle position Up 

Remote filtration with or without charge pump 

171.7 [6.76] 

Mounting 
flange 

(ref .) 

7/8 - 14* 
to remote filter  D 

(pressure filte r 
option) 

7/8 - 14* 
from remote filter  E 

(pressure filter option) 
or charge pressure inlet  E 
(no charge pump option) 

212.3 [8.36] 

7. 1 
[0.28] 

2. 3 
[0.09] 

Pu mp 

64.0 [2.52] 
case outlet (alt.) 

73.03 
[2.875] 

(2) places 

118.9 ma x. 
[4.68] 

14.27 di a. 
[0.562] 
(2) places 

126.2 ma x.
[4.97] 

141. 7 
[5.58] 

116. 3 
[4.58] 

10.2 [0.4] 

10. 2 
[0.4] 

9.65 
[0.38] 

1-1/16 - 12* 
case outlet L1 

84.3 max. [3.32] 

Disp  limiter 
side #2 
option 

1-5/16 - 12* 
po rt  B 

Check  va lv e 
(optional relief  va lv e) 

(f or po rt  B) 

55.9 [2.20] 

9/16 - 18* 
ser vo  pressur e 
gauge port M5 

1-1/16 - 12* 
case outlet L2 

43.7 [1.72] 

22.6 [0.89] 

195.6 [7.70] 

39. 6 
[1.56] 

30. 0 
[1.18] 

1-5/16 - 12* 
po rt  A 

CW CC W 

108.2 ma x. 
[4.26] 

0.8 R ma x. 
[0.03] 

LEFT SIDE VIEW 

Pum p 

117.7 
[4.63] 

120.1 
[4.73] 

131.1 
[5.16] 

(No CP) 

P100 618E

17.60 [0.693]

Shaft rotation CW CCW

A

M46 VARIABLE PUMP 
DIMENSIONS 
(continued)

M46 PV adjustable displacement limiter (option)
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Series 40 Axial Piston Pumps
Technical Information

 

M46 TANDEM PUMP 
DIMENSIONS

0.375-16 Thd.
18.3 [0.72] min.
full thd. depth

(2) holes

SAE B Auxiliary mounting flange

Option B 

O-ring seal required
ref. 94.97 [3.739] ID x

1.78 [0.070] dia. cross section

SAE A Auxiliary mounting flange

options A and D 

53.19
[2.094]

106.38
[4.188]

P pitch dia
30° pressure angle
N teeth, 16/32 pitch
fillet root side fit
class no. 1 1963 SAE
(see table)

82.6 dia.
[3.252]

88.65 dia.
[3.490]

474.5
[18.68]

Mounting flange
(ref .)

10.7 [0.42] min.

P pitch dia.
30° pressure angle
N teeth, 16/32 pitch
fillet root side fit
per ANSI B92.1-1970
(See Table)

474.5
[18.68]

Y min.

101.65 di.
[4.002]

1.0 max. R
[0.04]

1.0 max. R
[0.04]

105.92
[4.170]

Mounting flange
(ref .)

26.9 [1.06] (ref. )

Rear mounting hole
(ref .) 8.6 [0.34] min.

1.0 max. R
[0.04]

0.5 max. R
[0.02]

O-ring seal required
ref. 82.22 [3.237] ID x

2.62 [0.103] dia. cross sec tion
Y min.

14.7 [0.58] min

1.96 [0.077]

1.35 [0.053]

14.7 [0.58] min.

14.27 [0.562] dia.
thru (2) holes

73.03
[2.875]

146.05
[5.75]

Rear mounting hole
(ref .)

Rear view
no auxiliary mounting flange

0.500-13 Thd. thru
rear mounting

hole

59.7
[2.35]

51.3
[2.02]

P100 628E

Auxiliary mounting flange

Auxiliary

mounting

flange

Spline 

pitch dia.

P

Number

of teeth

N

Minimum 

clearance

Y

Rear mounting boss

M12 x 1.75
6H Thd.  X2 P104 425E

32.51 [1.28]
X2

349 [13.74]

M46 PT auxiliary mounting flange and coupling options
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Series 40 Axial Piston Pumps
Technical Information

 

3.14 [79.8]
system

port A & B

73.2 [2.88]
case drain

89.9 [3.54]
Charge
pump
inlet

9/16 - 18*
charge pressure

gauge port M3

Front view (with MDC)233.7 [9.2]
377.4 [14.86]

92.7 [3.65]

9/16 - 18* system pressure
gauge port  M1 front (port A)

**Bypass
valve

(front)
20°20°

Top view (with MDC, charge pump, and suction filtration)

Bottom view (with MDC and suction filtration)

Manual displacement control
handle position up

Remote filtration
or no charge pump

171.7 [6.76]

mounting
flange

(ref .)

7/8 - 14*
to remote filter D

(pressure filter
option)

7/8 - 14*
from remote filter E

(pressure filter option)
or charge pressure inlet E
(no charge pump option)

212.3 [8.36]

7.1
[0.28]

2.3
[0.09]

Pump

73.03
[2.875]

(2) places

14.27 dia.
[0.562]
(2) places

126.2 max.
[4.97]

116.3
[4.58]

141.7 [5.58]
for MDC

9.65
[0.38]

Disp. limiter #2
(option)

203.7 [8.02]
1-1/16 - 12*

case outlet L1
274.8 [10.82]

341.4 [13.44]
493.0 [19.41] max

1-5/8 - 12*
charge pump inlet S

Check/relief valve
(for Port D) Charge pressure relief valveCheck/relief valve

(for port A)

101.6 dia.
[4.00]

72.6
min dia.
[2.86]

Disp. limiter #3
(option)

9/16 - 18*
servo pressure

gauge port M5 rear

39.6
[1.56]

30.0
[1.18]

13.2
[0.52]

91.2
[3.59]
max

70.6 [2.78]
case drain

(alt.)

79.8 [3.14]
system

port C & D

1-1/16 - 12*
Case outlet (alt.) L2

26.9 [1.06]

1-5/16 - 12*
port D

1-5/16 - 12*
port C

9/16 - 18*
servo pressure

gauge port M4 front

9/16-18* system pressure
gauge port  M2 rear

(for port D)

9/16 - 18*
system pressure

gauge port  M1 rear
(for port C)

9/16 - 18*
servo pressure

gauge port M4 rear

9/16 - 18*
servo pressure

gauge port M5 front

22.6 [0.89]

195.6 [7.70]

39.6
[1.56]

30.0
[1.18]

1-5/16 - 12*
port A

1-5/16 - 12*
port B

326.6 [12.86]

Check /relief valve
(for port B)

474.5 [18.68]

33.5
[1.32]

Suction filtration adapter

Approx.
center
of gravity

9/16 - 18* system pressure
gauge port M2 front (for port "B") Control pressure gauge ports

1/8-27 NPTF (MDC only)

Left side view (with MDC,
charge pump, and suction filtration)

Bypass valve
rear

20° 20°

CWCCW

20.4 [0.8]
MDC handle

position Down

Check/relief valve
(for port C)

118.9 max.
[4.68]

108.2 max.
[4.26]

0.8 R max.
[0.03]

LEFT SIDE VIEW

Pump

131.9
[5.19]

134.4
[5.29]

145.3
[5.72]

(no CP)

P100 620E

   25 
[0.984]

91.7 [3.61]

336.6 [13.25]

Pumps, filtration/charge pump options, MDC, displacement limiters

Shaft rotation CW CCW

3 3

of port
A

M46 TANDEM PUMP 
DIMENSIONS 
(continued)

M46 PT adjustable displacement 
limiters (option)
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Series 40 Axial Piston Pumps
Technical Information

 

M46 CONTROL MODULE 
DIMENSIONS

M46 PV/PT manual displacement control handle

19.05 [0.75] 

10.08  
[0.397] 
 dia. (2) 

20° 

50.8  
[2.00]  R 

29.5  
[1.16]  R 

20° 

Mounting  
flange location 
(ref .) 

141. 5 
[5.57] 

3.18 
[0.125] 

Pu mp 

19.05 [0.75] 

Ø10.08
[0.397] 

20° 

50.8 [2.00]  R 

29.5 [1.16]  R 

20° 
132.3  
[6.39] 

152.8  
[6.01]    4.75  

[0.187] 

Pu mp 

With heavy spring
P100 629E 

M46 PV/PT manual displacement control with neutral start switch

Side view
Variable pump with MDC and NSS 

"X" 

20° 20° 

20° 20° 
145. 1 
[5.71] 

105. 9 
[4.17] 

(2) places 

Switch with weather pack 
tw o-w ay  connec to r 

171. 7 
[6.76] 

21.34 
[0.84] 

(2) places 

20° 20° 

Side view tandem pump with MDC and NSS 
P100 630E 

View X front view 
Variable pump with MDC and NSS 
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Series 40 Axial Piston Pumps
Technical Information

 

M46 PV/PT hydraulic displacement control

177.8 max.
[7.00]

141.7 [5.58]
To ports

49.0 [1.93]

118.1 [4.65]

39.6 [1.56]
to ports

49.0 [1.93]

118.1 [4.65]

39.6 [1.56]
to ports

352.3 [13.87]

421.4 [16.59]

39.6 [1.56]
to ports

Port X2Port X1
7/16 -20*

Control pressure ports
(2) places

Port X2 (front)Port X1 (front)

7/16 - 20*
Control pressure ports

(4) places

Port X2 (rear) Port X1 (rear)

Side view
Tandem pump with HDC

Side view
Variable pump with HDC View X

Front view
Variable pump with HDC

X

P100 631E

M46 CONTROL MODULE 
DIMENSIONS 
(continued)
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Series 40 Axial Piston Pumps
Technical Information

 

M46 PV/PT electronic displacement control

177.8 max.
[7.00]

124.2 max.
[4.89]

138.4 [5.45]

Side view
Tandem pump with EDC

(MS connector) 

Side view
Variable pump with EDC

(Packard Weather-Pack connector)

View X
Front view

Variable pump with EDC
(Packard Weather-Pack connector)

124.2 max.
[4.89]

332.0 [13.07]

124.2 max.
[4.89]

U

View U

97.5
[3.84]

141.7
[5.58]

7/8 - 20 UNEF
MS53102C connector

mates with MS3106E-14S-2S
connector

7/8 - 20 UNEF
MS53102C connector

mates with MS3106E-14S-2S
connector

Packard "Weather Pack" shroud connector
on 76 mm [3 in] lead wires

2-way (single coil PCP) mates with Packard 12015792 connector
4-way (Dual Coil PCP) mates with Packard 12015797 connector

X

Pump

Packard Weather-Pack
4-way tower connector (female terminals)

A

B

C

D

Sauer-Danfoss
mating parts kit
part no. K03379
(male terminals)

Sauer-Danfoss
mating parts kit
part no. K03377
(male terminals)

Packard Weather-Pack
2-way tower connector (female terminals)

B

A

V

View V

P100 632E

M46 CONTROL MODULE 
DIMENSIONS 
(continued)
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Series 40 Axial Piston Pumps
Technical Information

 

M46 PV/PT three-position electic displacement control (FNR)

Connector per
ISO 4400

(2) Places8.61
[218.6]

Side view
Tandem pump with FNR control

Side view
Variable pump with FNR control View X front view

Variable pump with FNR control

X

Solenoid Plug Face

P100 635E

M46 CONTROL MODULE 
DIMENSIONS 
(continued)
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Series 40 Axial Piston Pumps
Technical Information
Schematics

SERIES 40 PVARIABLE 
PUMP SCHEMATICS

M25 PV

M35/44 PV

M46 PV

M2

B

M1

A

L1

L2 EM3

No relief valve

P100 637E

S

M3

A

B

M2

M1

L1

E

L2

EE D

No relief valve

Suction Filtration

Remote Pressure Filtration
Remote pressure filtration
(no charge pump)

P100 638E

S

M3

E DE

B

M2

M1
A

E

L1

L2

M5

M4

B N A

B N A

X2 X1

Suction
Filtration

Remote pressure
filtration
(no charge pump)

Remote Pressure
Filtration

No Relief Valve

MDC

MDC w/NSS

HDC

FNR

EDC

B A

P100 639E
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Series 40 Axial Piston Pumps
Technical Information
Schematics

SERIES 40 TANDEM PUMP 
SCHEMATICS

M25 PT

M35/44 PT

M46 PT

B

A

L1

D

L2 E

C

No Relief Valve

P100 640E

S

B

M2

M1

A

L1

E

L2

M4

D

M3

C

Suction filtration

Remote pressure
filtration

Remote pressure
filtration
(no charge pump)

E DE

No Relief Valve

P100 641E

S

M3

B N AA N B

M4

B

M2

M5M5 M4L1

M1

A

E

D

M2

L2

M1

C

Suction
filtration

Remote pressure
filtration
(no charge pump)

Remote pressure
filtration

E DE

No relief valve

MDC w/NSS

B N A

MDC

HDC

X2 X1

FNR

EDC

B A

P100 642E
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Series 40 Axial Piston Pumps
Technical Information
Notes
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Local address:

Sauer-Danfoss GmbH & Co. OHG
Postfach 2460, D-24531 Neumünster
Krokamp 35, D-24539 Neumünster, Germany
Phone: +49 4321 871 0
Fax: +49 4321 871 122

Sauer-Danfoss ApS
DK-6430 Nordborg, Denmark
Phone: +45 7488 4444
Fax: +45 7488 4400

Sauer-Danfoss is a global manufacturer and supplier of high-
quality hydraulic and electronic components. We specialize in 
providing state-of-the-art technology and solutions that excel in 
the harsh operating conditions of the mobile off -highway market. 
Building on our extensive applications expertise, we work closely 
with our customers to ensure exceptional performance for a broad 
range of off -highway vehicles. 

We help OEMs around the world speed up system development, 
reduce costs and bring vehicles to market faster. 
Sauer-Danfoss – Your Strongest Partner in Mobile Hydraulics.

Go to www.sauer-danfoss.com for further product information.

Wherever off -highway vehicles are at work, so is Sauer-Danfoss. 

We off er expert worldwide support for our customers, ensuring 
the best possible solutions for outstanding performance. And with 
an extensive network of Global Service Partners, we also provide 
comprehensive global service for all of our components. 

Please contact the Sauer-Danfoss representative nearest you.

Products we off er:

• Bent Axis Motors

•  Closed Circuit Axial Piston Pumps 
and Motors

• Displays

•  Electrohydraulic Power Steering

• Electrohydraulics

• Hydraulic Power Steering

• Integrated Systems

•  Joysticks and Control Handles

•  Microcontrollers and Software 

•  Open Circuit Axial Piston Pumps

• Orbital Motors

• PLUS+1™ GUIDE

• Proportional Valves

• Sensors

• Steering

• Transit Mixer Drives

Members of the Sauer-Danfoss Group:

Comatrol
www.comatrol.com

Schwarzmüller-Inverter
www.schwarzmueller-inverter.com

Turolla 
www.turollaocg.com

Hydro-Gear 
www.hydro-gear.com

Sauer-Danfoss-Daikin
www.sauer-danfoss-daikin.com

Sauer-Danfoss (US) Company
2800 East 13th Street
Ames, IA 50010, USA
Phone: +1 515 239 6000
Fax: +1 515 239 6618

Sauer-Danfoss-Daikin LTD.
Shin-Osaka TERASAKI 3rd Bldg. 6F
1-5-28 Nishimiyahara, Yodogawa-ku
Osaka 532-0004, Japan
Phone: +81 6 6395 6066
Fax: +81 6 6395 8585
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