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Sauer-Danfoss Hydrostatic Product Family

General Description  

H1 Family of  

Hydrostatic Pumps

General Description The H1

 
 • 3 3 3 3

3 3 3 3 3 3  

 •
 •
 •
 •
 •

 
™ microcontrollers for easy Plug-and-Perform™ 
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A Word about the 

Organization of this 

Manual

Technical Specifi cations

Pump Displacement

Speed Pressure
Weight dry 

(W/O PTO and Filter)
Control Options

Mounting 

FlangeRated Max
Max working 

pressure*
Max pressure

min bar [psi] bar [psi] SAE
Size 045/053 Single Pumps Technical Information, SD-Order Number 11063344 11076185
H1P045

AC
B

H1P053

Size 045/053 Tandem Pumps Technical Information, SD-Order Number 11063345 -
H1P045

-
B

H1P053

Size 060/068 Single Pumps Technical Information, SD-Order Number 11071685
H1P060

AC
C

4-bolt fl angeH1P068

Size 078 Single Pumps Technical Information, SD-Order Number 11062169 11068353

H1P078 AC
C

4-bolt fl ange
Size 089/100 Single Pumps Technical Information, SD-Order Number 11069970 11071849
H1P089

AC
C

4-bolt fl angeH1P100

Size 115/130 Single Pumps Technical Information, SD-Order Number 11063346 11071850
H1P115

AC
D

4-bolt fl angeH1P130

Size 147/165 Single Pumps Technical Information, SD-Order Number 11063347 -
H1P147

EDC -
D

4-bolt fl angeH1P165
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Operation

Pressure Limiter Valves   

High Pressure Relief  

Valve (HPRV)  

and Charge Check

 

 

generate heat in the closed loop and may cause damage to the internal components of 
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C Caution

Bypass Function

A

B

MA

S

M3

C2C1

M4

M5

MBL4

L2

M6 1 2

R2

R1
M14

F00B F00A

CW

P003 418E

System schematic, single pump

System schematic, tandem pump

 

C1 C1 C2C2

M14 M14

CW

F00B F00AF00B F00A

A BMA E C D MD

MB M3

L3

MC

M4

M5M4

M5
PTO

X7

P003 207E

High pressure relief valve,

charge check valve

High pressure relief valve,

charge check valve

and bypass function
Pressure limiter

valve
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A

B

MA

S

M3

C2C1

M4

M5

MBL4

L2

M6 1 2

R2

R1
M14

F00B F00A

CW

P003 418E

Operation

Charge Pressure Relief 

Valve (CPRV) 

System schematic, single pump

System schematic, tandem pump

 

Charge pressure relief valve setting for external charge supply
Flow

 

C1 C1 C2C2

M14 M14

CW

F00B F00AF00B F00A

A BMA E C D MD

MB M3

L3

MC

M4

M5M4

M5
PTO

X7

P003 207E

Charge pressure 

relief valve

Charge pressure 

relief valve
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EDC Principle

the pump‘s displacement from full displacement 
in one direction to full displacement in the oppo-

EDC Operation 

-

-

  

Operation

P003 191

EDC-Schematic diagram

Feedback from 
Swash plate

PTF00B

M14

C1 C2

F00A

P003 478E

Electrical Displacement 

Control (EDC)
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Automotive Control (AC) 

that port charge pressure to either side 

The pump displacement is proportional 

depends upon pump input speed and 

the supply line immediately before the 

P301 236

C2C1

F00A T PF00B

Automotive Control (AC) schematic

P003 544

C
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 IF REM
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Automotive Control Connection Diagram 

Batt.
12/24V DC

+ -

S 1
1

F 1

2

Terminals
Batt. (+)

Terminals
Batt. (-)

1
2
3
4
5
6

DEUTSCH connector
DTM/6 pin

Sensor A (+)
Analog Input A
Sensor A (-)
Sensor B (-)

PPC

Analog Input B
Sensor B (+)

1
2
3

DEUTSCH connector
DTM/3 pin

CAN High
CAN Low
CAN Shield

CAN

1
2
3
4
5
6

DEUTSCH connector
DTM/6 pin

PWM C1 (+)
PWM C2 (+)
Digital Output A1 (+)
Digital Output A2 (-)

PSC

PWM C2 (-)
PWM C1 (-)

1
2
3

DEUTSCH connector
DTM/3 pin

Sensor (+)
Pump RPM Input (Frequency)
Sensor (-)

PPU

Terminals
Sensor (-) 

Terminals
Sensor (+)

CC1p01

CC1p02

CC1p03

CC1p04
Motor RPM/Direction

CC1p05

1
2
3
4
5
6
7
8
9

10
11
12

DEUTSCH connector 
DTM/12 pin

Inch Input (Analog-Red)
Mode Switch B Input (Digital-Nom)
Motor PROP/PCOR Driver
Motor Direction Input (Analog)
Sensor (+)
Sensor (-)
Inch Input (Analog-Nom)
Motor BPD Driver
Digital Output B2 (-)
Digital Output B1 (+)
Mode Switch A Input (Digital)
Mode Switch B Input (Digital-Red)

CC2

1

2

3

4

5

6

7

8

9

10

11

12

DEUTSCH connector
DTM/12 pin

Battery (-) 
Battery (+)
Sensor (+) 
Sensor (-)
Motor RPM Input (Frequency)
Forward Input (Digital)
Reverse Input (Digital)
Sensor (+) 
Sensor (-)
Drive Pedal Input (Analog-Nom)
Drive Pedal Input (Analog-Red)
Neutral Input (Digital)

CC1

CC2p04

CC1p06

CC1p07

CC1p12

e.g.
Hand Brake
Seat-Switch

FNR 
SwitchCC1p08

CC1p09

Rv

Rv

Drive/Creep/Rocker
Pedal

CC1p10

CAN Bus
CANp01

CANp02

CANp03

PSCp01

PSCp06
PSCp03

PSCp04
PSCp02

PSCp05

C 1

C 2

Electronic Displacement 
Control Pump

Pump RPMPPUp02

PPUp03

PPUp01

Mode Switch B
CC2p02

2-P

BPD

PROP

CC2p03

CC2p03

CC2p08

CC2p05

CC2p06

Electronic Displacement 
Control Motor

Rv

Rv

Inch PedalCC2p07

Alternative Brake 
Pressure Inch Sensor

Reverse 
Motion

Parking
Brake

CC2p11

CC2p10

CC2p09

CC1p03

CC1p04

CC1p08

CC1p09

PPUp01

PPUp03

CC2p05

CC2p06

CC2p01

CC2p12

CNT

B

A

CC1p11

FNR in 
Reverse

Brake
Light

Fault
LED

Vehicle-Speed-Dependent
Output-Signal

Reverse
LED

Brake
Light

FNR in 
Reverse

Fault
LED

Forward
LED

Brake
Light

3

Nominal

Redundant

3

Reverse 
Motion

FNR in 
Reverse

1

2

DEUTSCH connector
DT04/2 pin

CC3

CC3p01

CC3p02

3

2

1 Contact capability min. 10A

Melting fuse 16A

Functional options
P003 536E
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Forward-Neutral-Reverse 

(FNR) Electric Control

the supply line immediately before the 

3-Position electric control,
hydraulic schematic

P003 193

P003 189

C2C1

F00A

M14

T PF00B

Non Feedback 

Proportional Electric 

Control (NFPE)

The pump displacement is proportional 

depends upon pump input speed and 

in the supply line immediately before 

P003 192

NFPE Schematic

P003 188

C2C1

F00A

M14

T PF00B
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Manual Over Ride (MOR)



 

MOR-Schematic diagram (EDC shown)

P003 204

Feedback from 
Swash plate

PTF00B

M14

C2C1

F00A

P003 205E
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Notes
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Displacement Limiter

Life Time

Displacement limiter

P003 266
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Operation

Speed and  

Temperature Sensor

Desccription

motor and senses the speed from a target ring that is rotating inside the pump 

Theory of Operation
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Speed (target) rings

Operation

Description Quantity Ordering number

Mating connector

Speed (Target Ring)
Pump size Number of teeth

Speed sensor technical data
Min. Nom. Max. Units

Supply
Supply protection – –

supply current mA

Output mode

Connector

Connector terminals

Sensor pinout
1 Speed signal 2
2 Direction signal
3 Speed signal 1
4 Supply
5 Ground
6 Temperature

4

3 2 1

5 6

Protection code IP-class

Speed and  

Temperature Sensor

(continued)
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Speed and  

Temperature Sensor

(continued)
Temperature measurement range

Minimum
Maximum

Output signal at

*see formula below for temperature 

range

Tolerance

Temp. measurement response time in oil T
   

 
O ______________

 

O

0
0

10

20

30

40

50

60

70

80

90

-100 100 200 300 400 500 600 700 800 900 1000
P003531E

Real temperature
Temperature
Signal

T90 definition

T90

Time (S)

T
e

m
p

e
ra

tu
re

 (
°C

)

9
0

 %
 o

f 
Δ 
Te
m
p

 Δ
 T
em

p

Operation

Temperature Sensor
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Overview

Minimum speed

Rated speed -

Maximum speed

For more information consult Pressure and speed limits

W
Unintended vehicle or machine movement hazard 

System pressure

 
Application pressure - is the high pressure relief or pressure limiter setting normally 

Maximum working pressure -

System Pressure

Input Speed
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Maximum pressure -

 

Minimum low loop pressure must be maintained under all operating conditions to 

System Pressure

(continued)

Charge Pump Inlet 

Pressure

Servo Pressure

 
At minimum

Minimum

Maximum

 
-

 
Minimum charge pressure

-

Maximum charge pressure

rated charge 

inlet pressure (vacuum)

Minimum charge inlet pressure

Maximum charge pump inlet pressure

Charge Pressure
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rated case pressure 

Auxiliary Pad Mounted Pumps.

C Caution
Possible component damage or leakage. 

Temperature

quoted rated temperature

The maximum intermittent temperature is based on material properties and should 
 

The minimum temperature

Viscosity

recommended range

 
The minimum viscosity should be encountered only during brief occasions of 

 
The maximum viscosity

Temperature and 

Viscosity

Case Pressure

External Shaft  

Seal Pressure
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1 βX

 
β β β  ≥

 
β-ratio in the 

range of β β  ≥

Design Guidelines for Hydraulic Fluid 
Cleanliness Technical Information, 

Filtration System 

Filter βx

Cleanliness level and βx-ratio

Filtration 
β-ratio

β (β ≥ 

β (β ≥ 
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Filtration Suction filtration

P003 471E

Reservoir
Strainer

Filter

Charge
pumpCharge

relief
valveto pump case

to low pressure
side of loop
and servo control

C Caution
Clogged filters can cause cavitation, 

which damages the charge pump.  

Suction filtration

Charge pressure filtration (full charge pump flow)

Remote charge pressure filtration

in and out

C Caution

pressure drops that can lead to charge pump damage in addition to contaminants being 
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Filtration

(continued)

Integral charge pressure filtration

The position of the bypass spool is indicated by the change in the measured sensor

P003 198E

Connector
Deutsch DTM04-2P

M6
9/16 -18
before filter (upstream)

Schematic

P003 195

21M6

outin

R1

R2

Bypass sensor 
open

Bypass valve
closed

Bypass spool

Filter
bypass sensor

Filter
element

P003 359E

Integral filter head with filter bypass sensors

Technical data, pressures
Filter bypass sensor 

switch closure

Δ

Bypass valve
Δ

Technical data, electric
Max. voltage

Max. power

Switch open Ω
Switch closed Ω
Resistor tolerance

Temperature range

IP Rating (IEC 60 529) + 

DIN 40 050, part 9 

with mating connector

Technical data according to ISO 16889 
Nominal fl ow at 30 mm2/s

and Δp 0.5 bar [7.3 psi]

(clean fi lter element only)

Min β ratio

Short
βMedium
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Filtration

(continued)

0

20
[5.28]

40
[10.57]

60
[15.85]

80
[21.13]

100
[26.42]

120
[31.70]

0
22

[319]
20

[290]
18

[261]
16

[232]
14

[203]
12

[174]
10

[145]
8

[116]
6

[87]
4

[58]
2

[29]

Fl
ow

 l/
m

in
 [U

S 
ga

l/m
in

]

Differential pressure over filter bypass     bar [psi]
(blocked filter element) P003 185E

Filter bypass
sensor activated

8 
m

m
2 /s

 [5
2 

SU
S]

74
 m

m
2 /s

 [3
42

 S
US

]

1600 m
m

2 /s 
[7406 SUS]

Filter bypass characteristic (completely blocked element)

P003 186

1 2

Pin location

Schematic

Pinout
Pin Description

Ground

Alternative pinout
Pin Description

Ground

H1 Filter bypass sensor mating connector parts list
Description Quantity Ordering number

Mating connector

H1 pump size Filter element length Replacement fi lter order number

Medium
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W
Unintended vehicle or machine movement hazard. 

Independent Braking  

System

Integral charge pressure filtration, full flowRemote charge pressure filtration, full flow

Reservoir

Charge
pump

Charge
relief
valve

to pump case

to low pressure 
side of loop 
and servo
control

Strainer

P003 472E

Filter with bypass

Bypass

Filter bypass 
sensor

Reservoir

Charge
pump

Charge
relief
valve

to pump case

to low pressure 
side of loop 
and servo
control

Strainer

P003 473E

Filter with bypass

Bypass

Filter bypass 
sensor

Filtration (continued)

P003 356E

mm
[in]

38
[1.50]

150 min
[5.91]

250 min
[9.84]

37
[1

.4
6]

Bypass sensor clearance
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Fluid Selection

Hydraulic Fluids and Lubricants Technical Information, ,

Experience with Biodegradable Hydraulic Fluids Technical Information, , 

 •

 •

 •
 •
 •
 •
 •
 •

 •

during all system operating modes and promote de-aeration of the fluid as it passes 
5⁄8 of the maximum 

μ

Reservoir

Case Drain
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Bearing Loads & Life  

 

propel

 

In non propel

Charge pump sizing/selection  

In most applications a general guideline is that the charge pump displacement should 

•
•
•
•
•  High input shaft speeds

Charge Pump
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Bearing Loads & Life 

(continued) 

P003 318E

L

270° Re 

Re 

Me 

180° Re 

90° Re 

0° Re 

Radial load position

Me   =  Shaft moment
L   =  Flange distance
Re   =  External force to the shaft

pump orientation is a consideration of the net loading on the shaft from the external 

 •

(for details see drawing next page)  

 •

out

Controls
out  

 •
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 may require 

be estimated using the formula 
 

P005 275

L1
L2

L3

F2 F1F3

Estimated maximum and rated acceleration factors for some typical applications are 
in the table below.

Overhung load example

Mounting Flange  

Loads

Estimating overhung load moments

Based on SI units  Based on US units

Installation drawings 

M n n   =  G n n

MS S n n S  =  GS n n

Where: 
M
MS S 

G
GS

*  This factor depends on the application (see next page).
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Shaft Torque Shaft torque and spline lubrication

The rated torque

c

  
Maximum torque

Shaft torque for tapered shafts

The rated torque

Maximum torque

Plug-in rigid
Shaft Availability and 

Torque Ratings

Mounting Flange  

Loads

(continued)

Typical G loads for various applications

Application

Calculation factor

Rated (vibratory)

acceleration G
R

Maximum (shock) 

acceleration G
S

8
3 8

4
4
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Fluid-borne noise

Structure born noise

Follow these suggestions to help minimize noise in your application:
 •
 •
 •
 •
 •
 •

Understanding and  

Minimizing System  

Noise

Through torque diagram

Torque required by auxiliary pumps is additive. Ensure requirements do not exceed shaft torque ratings

2. stage 1. stage

3. stage

P003 333E

  

Me1 for the second pump
Me3 for the next pump

Me1 for the first pump
Me input torque

Shaft Availability and 

Torque Ratings

(continued)
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Selection of 
drive line components, BLN-9885

Sizing Equations

Where:

g
3 [in3]

Δp = pHP – p  bar [psi]
η
ηmh
ηt
pHP = High pressure bar [psi]
p
n = Input speed

 
g η g η

Qe  =   ________
e  =  ________

 
g Δp                                                                                                                                                  g Δp

Me  =   ________ 
e  =  ________

π ηmh π ηmh

 Me e Δp                                                                                                           g Δp
Pe  =   ______  =  _______  

e  =  __________ [hp]
ηt ηt

Based on SI units Based on US units

Output flow

Input torque

Input power
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Sauer-Danfoss ApS

Sauer-Danfoss is a global manufacturer and supplier of high-

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

Products we off er:

• Bent Axis Motors

•  Closed Circuit Axial Piston Pumps 
and Motors

• Displays

•

• Electrohydraulics

•

• Integrated Systems

•

•

•  Open Circuit Axial Piston Pumps

• Orbital Motors

•

•

• Sensors

• Steering

•

Members of the Sauer-Danfoss Group:

Comatrol

Schwarzmüller-Inverter

Turolla 

Hydro-Gear 

Sauer-Danfoss-Daikin

11062168 


