
Directional  
Control Valve 
RS 160

Key valve features
RS 160 is a sectional open center valve 
in a modular design that together with 
the wide range of standard parts offers 
maximum flexibility.
The valve is designed for high 
performance applications mainly in 
systems with fixed pumps but also  
for systems with variable pumps.
Two or more valves can be connected to 
each other in a range of different circuits.
The valve is very robust and well suited 
for demanding mobile applications. The 
sections are designed to meet the most 
stringent requirements on controllability.
The modular system includes different 
types of inlets, sections and outlets.  
The valve is available with 1 – 10 
working sections per valve assembly.
The sections are symmetric which makes 
it possible to use the valve both as “Left 
Hand Inlet” and “Right Hand Inlet”.

Applications
RS 160 is designed as a flexible valve  
for a wide range of applications, but 
typical applications are cranes, wheel 
loaders and agriculture applications 
within the flow range for the valve.

Technical data
Pressures / Flows

Max. operating pressure per port: 

P1, P2, PM, A, B: 3,625 psi 250 bar

Typical Nominal Inlet Flow: 16 gpm Max. 60 Lpm

Recommended contamination level  
at normal duty: Equal to or better than 18/14 as per ISO 4406

Hydraulic fluid viscosity range  
at continuous operation:

10 – 400 mm2/s(cSt).  
Higher viscosity allowed at start up

Mineral oil and synthetic oil based on mineral oil are recommended

Recomended temperature range  
for continuous operation: 5°F up to 176°F -15°C up to +80°C

Spool leakage at 100 bar, 32 cSt and 40°C: <10 cm3/min

Higher values are possible, depending on application. For applications with  
demands that exceed stated data above, please contact us for consideration.
MTTFd value after consultation with HYDAC.
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Overview

Pressure drop
Oil temperature/viscosity for all graphs: 104°F (40 °C / 32 cSt)
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Pressure drop P – T

Pressure drop P – A/B

Pressure drop P – T unloaded

Pressure drop A/B – T

CE

FF02
P2

G3/8"

FL01
PM

G1/4"

FF01
P1

G1/2"

FQ02
T2

G1/2"

EJ
G3/8"

DY
G3/8"

AA00

BN00

FQ01
T1

G1/4"

FQ03
T3

G3/4"

CK

DM

DB

CP

BH

AQ

AL00

AF00

Port Sizes for US Models
P1 SAE10 P2 SAE08
T1 SAE10 T2 SAE10
T3 SAE12 PM SAE04
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Sections
L  

(in)
L  

(mm)
LF  
(in)

LF  
(mm)

1 4.4 113 3.3 85
2 5.7 145 4.6 117
3 7.0 177 5.9 149
4 8.2 209 7.1 181
5 9.5 241 8.4 213
6 10.7 273 9.6 245
7 12.0 305 10.9 277
8 13.3 337 12.2 309
9 14.5 369 13.4 341

10 15.8 401 14.7 373

Type
LA  
(in)

LA 
(mm)

LB  
(in)

LB 
(mm)

M1 2.1 53
M2 2.8 72
9 1.2 30

10 1.4 36
14 2.4 62
16 2.9 74
HP 2.2 57 2.2 57
P 4.1 104

3W 3.4 86
4W 4.1 104

9LE2 3.3 83

4.5

45

9

39
101.5

24.5

Ø8.5 (x4)

36.5 32 34

9
B-side
G⅜"

T2
G½"

T3
G¾"

T1
G½"

P2
G⅜"

39

55
114

32 32
L

LF

36
(10) (10)

A-side
G⅜"

PM
G¼"
P1

G½"

2122

2122

71
54

71

20
3

52
.5

60

87
(3

9)
(3

9)

60

13

22
46

46
71

16
8

14
2

1313

71

(202)

A-Side Flow

B-Side Flow

13°

13°

LB
LA

Weight
Inlet section I01U 4.4 lbs 2.0 kg
Inlet section I02U 6.4 lbs 2.9 kg
Working section 4.8 lbs 2.2 kg
Outlet section 2.2 lbs 1.0 kg

Configurations – system connection

Example of how the RS 160 can be 
configured and connected for different 
systems. I stands for inlet, S for sections 
and U for outlet.

Circuit of type parallel Tandem or series parallel. First valve has priorityTandem with a second pump to the second valve

Dimensions and weight
SAE ports are shown in the table.

Port Sizes for US Models
P1 SAE12 P2 SAE12
T1 SAE16 T2 SAE20
T3 SAE16 PM SAE04
 A&B SAE12
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Inlet section I01U

Inlet section I02U

The standard inlet section I01U has two pump connections P1 
and P2, a gauge port PM to monitor system pressure and a tank 
connection T3. The main relief valve either TBBS110 (adjustable) or 
TBS110 (fixed setting). Option cavity pos. 3 see below description.

The inlet section I02U has two pump connections P1 and P2, a 
gauge port PM to monitor system pressure and a tank connection 
T3. The main relief valve either TBBS110 (adjustable) or TBS110 
(fixed setting). Option cavity pos. 3 see below description.
The I02U inlet section has an unloading function via 2/2 solenoid 
valve (EV1XX) for emergency dump of pump flow.

K16U
As an option the adapter K16U can be assembled into the P1 
port (pos. 3 cavity). When assembled the K16U will separate the 
center passage from the parallel gallery to accomplish systems 
such as parallel connections downstream of another valve or to 
control a variable displacement pump.

1 Inlet I01U
2 Main relief valve TBBS110
3 Cavity for adaptor K16G

1 Inlet I02U
2 Main relief valve TBBS110
3 Cavity for adaptor K16G
4 Unloading valve EV1XX

11

1

22

2

3

3

4

4

P1

P1

P1

PM

PM

PM

T3
T3

T3

P2

P2

3

P2

Data EU912/EU926
Rated flow: 15 gpm (60 Lpm)
Operating pressure: 3,625 psi (250 bar)
Power consumption: 27 W
Rated voltage EU912: 12 V
Rated VoltageEU926: 24 V
Max voltage variation: +/- 15%
Duty factor*: 100%
Connection: EN 175301-803 form A
Protection class: IP65

* Sufficient cooling must be secured
The unloading valve has manual override with push  
pin operation. PE1 is the plug for the cavity.

1

2

3P1

PM

T3

P2

1 1

23

3

4

P1

P1

PM

T3 P2
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Working section S01U

Working section S02U

The working section S01U for parallel circuitry. The symmetrical 
design allows flexible configuration. This example shows manual 
operation with encapsulated lever, 3 position spring centered 
spool control and double acting motor spool. The S01U working 
section includes a load-check valve.

The working section S02U for parallel circuitry. The symmetrical 
design allows flexible configuration. This example shows manual 
operation with encapsulated lever, 3 position spring centered 
spool control and double acting cylinder spool.
The S02U working section includes a load-check valve and 
cavities for service port valves of type TBS110.

1 Working section S01U
2 Spool 4XXX
3 Load check valve MB1
4 Spool control A-side 9
5 Spool control B-side M1

1 Working section S02U
2 Spool 1XXX
3 Load check valve MB1
4 Spool control A-side 9
5 Spool control B-side M1
6 Service port valve A-side TBS110
7 Service port valve B-side TBS110

1

1

1

1

2

2

2

5

5

5

2

3

3

36

7
4

6

7

A1 B1

3

4

4

4

5

A1 B1
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Working section S03U

Working section S04U

The working section S03U for series circuitry. The symmetrical 
design allows flexible configuration. This example shows 
hydraulic operated spool controls and double acting cylinder 
spool for series circuitry. The S03U working section includes 
a load-check valve and cavities for service port valves of type 
TBS110. 
Working section, S03U, must only be used with spool type XXSX 
(see “spools”).

The working section S04U for tandem circuitry. The symmetrical 
design allows flexible configuration. This example shows manual 
operation with encapsulated lever, 4 position spring centered 
spool control with detent and double acting cylinder spool with 
float.
Float detent is engaged by moving handle beyond B power 
position away from the valve body. 
The S04U working section includes a load-check valve and 
cavities for service port valves of type TBS110.

1 Working section S03U
2 Spool XXSX
3 Load check valve MB1
4 Spool control A-side HPUA
5 Spool control B-side HPUB
6 Service port valve A-side TBS110
7 Service port valve B-side TBS110

1 Working section S04U
2 Spool 3XXX
3 Load check valve MB1
4 Spool control A-side 16
5 Spool control B-side M2
6 Service port valve A-side TBS110
7 Service port valve B-side TBS110

11
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Working section S08U

Outlet section U01U

The working section S08U for parallel circuitry with regenerative 
functionality. This example shows manual operation with 
encapsulated lever, 3 position spring centered spool control and 
regenerative spool. The S08U working section includes a load-
check valve and cavities for service port valves of type TBS110.
Working section, S08U, must only be used with spool type 8xxx 
(see “spools”).

The standard outlet section U01U has two tank connections  
T1 and T2. Port T1 is used for high pressure carry over function 
(HPCO) when the adapter S16U is installed in the T1 port.

1 Working section S08U
2 Spool 8XXX
3 Load check valve MB1
4 Spool control A-side 9
5 Spool control B-side M1
6 Service port valve A-side TBS110
7 Service port valve B-side TBS110

1 Outlet section U01U
2 High pressure carry over adapter S16U

1

1

4

6

1

1

2

5

2
5

3

4

6

7

3

7

T2

T1

A1 B1

1
1

2
2

T2

T1

T2

T1
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Main relief and service port 
valve TBBS110
The adjustable type, TBBS110 is used as 
alternative main relief valve.

 z Setting range: 100-4,500 psi  
(10-300 bar)

 z Setting range step: 100 psi (7 bar)

Main relief and service port 
valve TBS110
Relief valve with anticavitations valve 
TBS110 is used both as chock valve and 
as main relief valve.

 z Setting range: 300-4,500 psi  
(10-300 bar)

 z Setting range step: 100 psi (7 bar)

Anticavitation valve SB110
The anticavitation valve service to ensure 
that, in the event of a lower pressure in 
the cylinder port than in the tank, oil can 
be drawn from the system oil tank to the 
consumer.

Selector cartridge SBM110
SBM110 is a selector valve. Select 
between single or double acting function. 
In open position the cylinder port is 
connected direct to tank.

Plug P110
Plug P110, for service port cavity. 
Replaces TBS110, SB110 and SBM110.

Plug PK110
Plug PK110 for service port cavity, 
connecting port to tank.

Pressure drop characteristics relief valve function

Anticavitation characteristics TBS, TBBS and SB 110

Main relief and service port valves
Oil temperature / viscosity for all graphs: 104°F (+40 °C / 32 cSt)

∆P (bar)

240

200

160

120

80

40

0

∆P (bar)

10

8

6

4

2

0

0 15 30 45 60 75 Q (l/min)

0 15 30 45 60 75 Q (l/min)



M
H

D
 1

30
8-

15
51

 R
S1

60
 P

N
#0

20
99

40
3

9

Spools

Spool control A-side

 
 

Spools for general use

Function 20 l/min 45 l/min 65 l/min

Double acting spool 12AA 14AA 16AA

Single acting spool P – A 22AA 24AA 26AA

Double acting spool with 5th pos. for float 32AB 34AB 36AB

Motor spool 42AA 44AA 46AA

Regenerative spool, for section S08 82AA 84AA 86AA

Spool for series circuit, for section S03 12SA 14SA 16SA

Spool control 9

Spring centered spool control on A-side

Spool control 10

Detents at positions 1, 2 and 3

Spool control 16

Spring centering with detent at position 5

Spool control 14

Spring centering with detent at position 3

Spool control P

Pneumatic, connection G⅛" BSP

Spool control HP

Hydr. proportional,  
connection SAE04

Spool control 9LE2

Spring centered with spool position indicator

Spring force for spool control 9 in neutral position: 12.4 lbs (55 N).
Spring force for spool control 9 with fully selected spool: 22.5 lbs (100 N).

Spool control P
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Spool control B-side

Spool control M1

Lever cup and lever mechanism  
for 3-positional spools

Spool control M2

Lever cup and lever mechanism  
for 4-positional spools

Spool control HPB

Hydr. proportional, connection G 1/4" BSP

Spool control 3W

Cable attachment for 3-positional spools

Spool control 4W

Cable attachment for 4-positional spools

The lever M11 
can be assembled 
vertical or horizontal.
(shown with M1)

Lever M11

Joy-stick lever MK1XX 
The spool control MK1XX is a mechanical 
joystick to operate two working sections 
with one lever. It is designed for four 
different setups determined by the spool 
layout.

MK133
Operating two work 
sections with 3 
positional spools

MK144
Operating two work 
sections with 4 
positional spools

MK134

Operating two work 
sections with one 3 
positional spool  
(left hand section) and 
one 4 positional spool 
(right hand section)

MK143

 Operating two work 
sections with one 4 
positional spool  
(left hand section) and 
one 3 positional spool 
(right hand section)

The mechanical joystick MK1XX must be 
placed on two adjacent working sections.
Enter, in the specification sheet, the spool 
control code for the working section that 
should have horizontal movement. The 
lever M11 is sold separately.

Lever M11
The lever M11 can be assembled vertical 
and horizontal for spool control M1 or M2. 
Includes a jam nut and a plastic knob. 
Length 135 mm. The lever M11 is sold 
separately.
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Typical hydraulic circuit diagrams

Hydraulic diagram – Parallel circuit
In a parallel circuit the oil flows through the open center gallery when all spools are in neutral position.  
When operating the spools the oil is diverted to the parallel gallery and available for each operated working section.

Hydraulic diagram – Series / tandem circuit
In a series/tandem circuit the oil flows through the open center gallery when all spools are in neutral position.  
The parallel gallery is blocked between each section.
The series circuit spools directs the return oil from the actuator back into the open center gallery available  
for down-stream working sections.
Tandem section must be selected to connect the series circuitry to parallel circuitry.

The example shows the RS 160 with three manual operated working sections.

The example shows the RS 160 with three manual operated working sections. Section 1 and 2 are 
configured with series circuitry and tandem section 3 with a 4-position float spool and spool control. 
Section 2 and 3 are controlled with a mechanical joystick.

Series Series Tandem
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HYDAC TECHNOLOGY CORPORATION 
Mobile Hydraulic Division 
1660 Enterprise Parkway 
Wooster, OH 44691 
Phone:   (610) 266-0100  ext 1902  
Fax:  (610) 264-7529 

  Supplemental data sheet for RS160 with Electrical Configuration 
 
 Dimensions remain the same as data sheet except as noted.

     
 
 
 
Port Sizes:  Pressure and Tank ports:  SAE-10, section workports, SAE-8. 
 
Outlet configurable for external drain or internal drain.  External drain recommended 
for EH applications. 
 
Valve sections are operated by electrical pressure reducing valves which control the 
pressure acting on spool ends to vary the spool stroke.  
 
Electrical  Specifications: 
  
 Functional Principle…………………..PWM(Pulse Width Modulation, 100Hz) 
 Duty Factor……………………………100% 
 Connection…………………………….AMP Junior Power Timer or Deutsch DT04-2P 
 Protection Class……………………….IP65 
 Ambient Temperature………………...-30-80 deg C 
 
Solenoid Characteristics: 

ER12        ER24 
Voltage:  12VDC +/-2V     24VDC +/-4V 
Current Command: 0-1500mA    Current Command:  0-750mA 
Resistance @ 20 deg C: 4.72 Ohm   Resistance @ 20 deg C: 20.8 Ohm 

T3 Port, Inlet P2 Port, Inlet 

Energizing the solenoid in this 
cavity sends oil to A port. 

Actuator CODE EHS 

CODE UE01 

A-side B-side
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Notes
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Global Head Office
HYDAC INTERNATIONAL

GMBH

Industriegebiet
D – 66280 Sulzbach/Saar

Germany

Tel.: +49 6897 509-01

Fax: +49 6897 509-577

Internet: www.hydac.com
Email: info@hydac.com

 North America Locations
 USA www.HYDACusa.com

HYDAC TECHNOLOGY CORPORATION 
Filter Division

2260 City Line Road 
Bethlehem, PA 18017

+1.610.266.0100

HYDAC TECHNOLOGY CORPORATION 
Cooling System Division

1051 Airlie Parkway 
Denver, NC 28037

+1.610.266.0100 x1805

HYDAC TECHNOLOGY CORPORATION 
Accessory Division

2204 Avenue C 
Bethlehem, PA 18017

+1.610.266.0100

HYDAC Cylinders LLC

540 Carson Road North 
Birmingham, AL 35217

+1.205.520.1220

HYDAC TECHNOLOGY CORPORATION 
Electronic Division 
Process Filter Division

HYDAC CORPORATION 
Accumulator Division

90 Southland Drive 
Bethlehem, PA 18017

+1.610.266.0100

HYDAC TECHNOLOGY CORPORATION 
HYDAC CORPORATION 
Sales Office & Operations

1718 Fry Road, Suite 100 
Houston, TX 77084

+1.281.579.8100

HYDAC TECHNOLOGY CORPORATION 
Cooling System Division

445 Windy Point Drive 
Glendale Heights, IL 60139

+1.630.545.0800

HYDAC TECHNOLOGY CORPORATION 
HYDAC CORPORATION 
NE Sales Office

1660 Enterprise Parkway • Suite E 
Wooster, OH 44691

+1.610.266.0100

HYDAC TECHNOLOGY CORPORATION 
Hydraulic Division - Compact Hydraulics

450 Windy Point Drive 
Glendale Heights, IL 60139

1749 Paul Avenue 
Glendale Heights, IL 60139

+1.630.545.0800

HYDAC TECHNOLOGY CORPORATION 
HYDAC CORPORATION 
SE Sales Office

1051 Airlie Parkway 
Denver, NC 28037

+1.610.266.0100 x1805

HYDAC TECHNOLOGY CORPORATION 
Mobile Hydraulic Division

1660 Enterprise Parkway • Suite E 
Wooster, OH 44691

+1.610.266.0100

HYDAC TECHNOLOGY CORPORATION 
HYDAC CORPORATION 
NW Sales Office

1201 NE 144th Street 
Suite 111 
Vancouver, WA 98682

+1.610.266.0100

 Canada www.HYDAC.ca
HYDAC CORPORATION

14 Federal Road  
Welland, Ontario, Canada L3B 3P2 

+1.905.714.9322

HYDAC CORPORATION 
Sales Office

101 - 18207 114 AVE W 
Edmonton, Alberta, Canada T5S 2P6

+1.780.484.4228

HYDAC CORPORATION 
Sales Office

Montreal, Québec, Canada J2M 1K9

+1.877.539.3388

 Mexico www.HYDACmex.com
HYDAC INTERNATIONAL SA DE CV

Calle Alfredo A. Nobel #35 
Colonia Industrial Los Reyes 
Tlalnepantla, CP. 54075 
Edo. de Mexico

+011.52.55.47771262

PN#02099406 / 08.13 / MHD1308-1551 © Copyright 2013 HYDAC TECHNOLOGY CORPORATION • Mobile Hydraulics - RS160 Series

Note
The information in this brochure  
relates to the operating conditions  
and applications described. 
For applications or operating  
conditions not described, please  
contact the relevant technical 
department.
Subject to technical modifications.


