
2.1

Proportional directional spool valve type PSL, PSM, and PSV
according to the Load-Sensing principle
size 5 (valve bank design)  

D 7700-5
Prop.-direct. spool 

valve PSL, PSM, PSV

August 2008-01

HAWE HYDRAULIK SE
STREITFELDSTR. 25 • 81673 MÜNCHEN

© 1997 by HAWE Hydraulik 

1. General
The directional spool valves types PSL and PSV serve to
control both, the direction of movement and the load-inde-
pendent, stepless velocity of the hydraulic consumers. In
this way several consumers may be moved simultaneously,
independently from each  other at different velocity and
pressure ratings, as long as the sum of the partial flows
needed for this is within the total delivery supplied by the
pump. 
The proportional spool valves of this pamphlet are 
designed as valve banks and consist of three functional
groups:
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Order example: (For additional examples, see also sect. 6)

PSL 6  1F80/400 - 5- 5 2
- 5 2
- 5 2
- A 1

J
O
H
L

160
63

120
40

/160
/120
/120
/25

A300
C250

F 3

S

/EA1
/EA
/EA
/A     /5 AS300 BS300 - E 1 - G 24

1716151413121110987654321

A total of max. 10 valve sections, in one or more valve bank(s), can be connected in series via the internal
LS-duct. External piping is required, if more are requested (see also note at sect. 6.1 g).

2. Type coding, overview

;; Basic type code for the connection block 

(For detailed information, see sect. 3.1.1 and 3.1.2)
PSL Supply with pressurized oil by means of con-

stant delivery pump (open center).
PSV Supply with pressurized oil by means of va-

riable displacement pump  with a delivery/flow
controller (closed center), as a second, sepa-
rate unit, or if both valve banks are connected
to a constant pressure system.

PSM Supply of pressurized fluid either via constant
delivery or variable displacement pump. For
external circuitry, see sect. 3.1.3 and 7)

<< Ports at the connection block for P and R
5 G 1 (ISO 228/1) (BSPP)
6 G 1 1/4 (ISO 228/1) (BSPP)
UNF 6 1 5/8-12 UN-2B (SAE-20, SAE J 514)

== Additional elements (see table 2 and 5 in section 3.1)
(no coding) Basic version
S, W Additional damping device in gallery LS
B, B 4...7 Orifice in gallery LS
G Restrictor check valve
H Raised circulation pressure of the 3-way flow

controller (approx. 14 bar, type PSL)
U, UH Automatic reduction of the pump idle circula-

tion pressure by means of a by-pass valve
(only type PSL)

Y, YH Separate, pressure resistant port for the 
excess oil from the 3-way flow controller 
(type PSL)

N function integrated for the P gallery, (only 
type PSV) 

>> Control oil supply (see table 8, sect. 3.1.4)
(no coding) Without pressure reducing valve, if control oil

is supplied externally (min. 20 bar up to 
max. 40 bar)

1 With integrated pressure reducing valve for
the internal supply with control oil

2 With integrated pressure reducing valve for
the internal supply with control oil (Control
pressure approx. 40 bar.) 

?? Optional 2/2-way solenoid valve for arbitrary idle pump circu-
lation (see table 9, sect. 3.1.4)

(no coding) Without directional valve, but prepared for 
retrofitting

F, Z, ZM De-energized open = Idle pump circulation
when valve is de-energized (with valve WN 1
F or EM 21 DSE)  

D, V De-energized closed = Idle pump circulation
when valve is energized (with valve WN 1 D
or EM 21 DE)

F... or D If a pressure is specified, with pressure limit-
ing valve which can be activated as a second
pressure stage (e.g. F80)

PA, PB, PD Prop. pressure limiting valve with various
pressure ranges

@@ Tool adjustable, piloted pressure limiting valve (main pressure
limitation) in the connection block (see sect. 3.1.4, table 10)
(no coding) Without pressure limiting valve (only type PSV)
/... Pressure limiting valve, factory set to ... bar

AA Size (dep. on the hole-pattern of the mounting area for the
spool valves to be added)
5 Size 2 (for size 2, see D 7700-2)

Size 5 (for size 3, see D 7700-3)

BB Ports at the directional spool valve for A and B
5 G 1 (ISO 228/1) (BSPP)
A Suited for mounting of ancillary blocks acc. to II
or
Add-on intermediate plates (see sect. 3.2.2). 
Positions CC ... HH are omitted
ZPL 5 S(V)/H Hydraulically actuated shut-off valve 
ZPL 5 S(V)/E Solenoid actuated shut-off valve 
ZPL 5 P 6 R 6 Additional pump and return port G 1 1/4

(BSPP)
ZPL 55/9 Spacer plate 9 mm
ZPL 50 T.. Blocking intermediate plate

CC Directional spool valve (see table 13, sect. 3.2)
2 (standard) Spool valve with inflow controller for each

consumer
1 Spool valve without inflow controller, suitable

for consumers, which are actuated individual-
ly and successively but not simultaneously 
(no additional functions possible)

5, 7 Inflow controller with enforced spring for 
higher flow

8, 81 4/3-way directional spool valve (pre-selector
spool valve)

R 2,R 5, R 7 like 2, 5, 7 but with check valve function 

DD Coding for the flow pattern (see sect. 3.2, table 14)
L, M, F, H, J, B, R, O, Y, I, Z, G, V, W

EE Flow coding for ports A and B (see table 15, sect. 3.2)
.../... Coding for port A or B (independently 

selectable) 16, 25, 40, 63, 80, 120, 160

FF Secondary pressure limitation (deviating from the main pres-
sure setting, lower pressure for the connected consumer) no
shock valves (see sect. 3.2, table 16) (doesn't apply to spool
valve types without inflow controller)
(standard) No secondary pressure limitation
A... Only for consumer port A
B... Only for consumer port B
A...B... For consumer ports A and B
C... Joint for consumer port A and B (not in 

conjunction with  GG F. or S)
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GG Functional cut-off (see sect. 3.2, table 17) (doesn't apply to
spool valve types without inflow controller)
F 1 Electrical cut-off, consumer port A
F 2 Electrical cut-off, consumer port B
F 3 Electrical cut-off, consumer port A and B
FP 1(2, 3) Like F1(2,3), however with electro-proportio-

nal pressure limitation
FPH 1(2, 3) Like FP1(2,3), however with additional push-

button for manual emergency actuation
S, S 1 External, hydraulic load signal pick-up from the

control signal port U (consumer port A) and W
(consumer port B)

X External load pressure pick-up via control 
port X (common for A and B)

HH Types of actuation (see sect. 3.2, table 20)
/A (1) Manual actuation  (suffix 1 = without hand 

lever)
/E Electro-hydraulic actuation
/EA (1) Electro-hydraulic and manual actuation
/E0A (1) Like /EA (1, 2), however without actuation 

solenoid (prepared for retrofitting)
/H Hydraulic actuation
/H UNF Like /H, however with port thread 7/16-20

UNF-2B SAE-4 (conf. SAE J 514)
/HA (1), /HEA, /FA Hydraulic, (solenoid) and manual actuation
/HA UNF (1) Like /HA(1), however with port thread 7/16-20

UNF-2B SAE-4 (conf. SAE J 514)
/C (1) Detent
/EC, /EAC (stepless) electrical detent (without or with

manual actuation)
/P Pneumatic actuation
/PA (1) Pneumatic and manual actuation

/... Suffix G Reinforced version
B Solenoid with quarter-turn type plug
T, BT Manual emergency actuation
TH Manual emergency actuation with 

pushbutton
WA, WA-EX n Integrated travel indicator

II Ancillary blocks (acc. to table 19 in sect. 3.2), into combinati-

on with coding A of BB
Port size:
/.4.. = G 3/4 (ISO 228/1) (BSPP)
/5.. = G 1 (ISO 228/1) (BSPP)
/UNF 5.. = 1 5/16-12 UN-2B (SAE-16)

/5, /UNF 5 Ancillary blocks without additional functions
/5 AS.. BS.., Ancillary blocks with shock valves at A and B
/UNF 5 AS.. BS.. (routed to the opposing side), with pressure

specification (bar)
/5 AN.. BN.., Ancillary blocks with shock and suction valves
/UNF 5 AN.. BN.. at A and B, with pressure specification (bar)
/5 AN.., /5 BN..,With shock and suction valves A or B
/4 ASN.., /4 BSN..
/5 AL.. Ancillary blocks with over-center valves at A,

with pressure specification (bar)
/5 BL.. Ancillary blocks with over-center valves at B,

with pressure specification (bar)
/5 VV(VX, XV) Ancillary blocks with blocking function via 

EM 42 V
/UNF 5 VV(VX, XV) Ancillary blocks with shut-off valves 

EM 42 V acc. to D 7490/1 (one or both
sided) blocking the consumer with zero
leakage (Qmax approx. 160 lpm)

/5 DRH, Ancillary blocks with releasable check valves
/UNF 5 DRH
/54 DFA, Ancillary blocks for re-generative circuit
/54 DFB
/54 DEA, Ancillary blocks switch able re-generative circuit
/54 DEB
/5 R VV Ancillary blocks with Bypass-valves

Intermediate plates 
/Z 30 Spacer plate

JJ End plate (see sect. 3.1.5, table 11)
E. Ports conf. ISO 228/1 (BSPP)
E. UNF Ports conf. SAE-4 (SAE J 514)

E 1 With T-port for external control oil return to the
tank (standard)

E 2 Like E 1, with additional port Y for connection
to the LS-port of a further, separately located
PSV spool valve.

E 3 Like E 1, with additional 3/2-way directional
solenoid valve for arbitrary shut-off of pump
circulation during idle position of the valve
spools

E 4 Like E 2, however without T-port (like E 4) 
return, max. pressure 10 bar!

E 5 Like E 2, however without T-port (like E 4)
E 6 Like E 3, however without T-port (like E 4)
E 7 with E 16 Variations, see table 11, sect. 3.1.5
E 7 A 1(2) Like E 1, however with additionally integra-

ted pressure reducing valve 
(control pressure: 1 = approx. 20 bar, 
2 = approx. 40 bar) similar connection block,
see table 6 in sect. 3.1.3

E 8 A 1(2) Like E2, however with additionally integrated
pressure reducing valve 
(control pressure: 1 = approx. 20 bar, 
2 = approx. 40 bar) similar connection block,
see table 6 in sect. 3.1.3

E 1(E 4) PSV 56 (Additional) inlet section instead of the end
E 1(E 4) PSL 56 plate

ZPL 53, Adapter plate enables combination with valve 
ZPL 53 RB sections size 3 acc. to D 7700-3
ZPL 52 Adapter plate enables combination with valve

sections size 2 acc. to D 7700-2

KK Nominal solenoid voltage
G 12 12 V DC, connection conf. EN 175 301-803 A
G 24 24 V DC, connection conf. EN 175 301-803 A
G 24 H 4 24 V DC, connection conf. EN 175 301-803 A,

4-pin
G 24 C 4 24 V DC, connection conf. EN 175 301-803

C, 4-pin
G 24 EX 24 V DC, explosion-proof version, conforming

ATEX
G 24 EX 70 24 V DC, explosion-proof version, conforming

ATEX (ambient temperature 70°C)
G 24 MSHA 24 V DC, explosion-proof version, conforming

MSHA
G 12 IS 12 V DC, explosion-proof version, flame proof,

intrinsically safe acc. to  ATEX (I M2 Ex d ib I)
AMP 24 H 4 24 V DC, connection via AMP Junior Timer
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3. Available versions, main data
3.1 Connection blocks and end plates

Order coding for a connection block as individual section (examples): PSL 61 F/250 - 5 - G 24
(Attention: Size specification absolutely necessary, here -5 ) PSV 51 - 5

There are three basic variations of connection blocks:
' Connection blocks with integrated 3-way flow controller, suitable for a constant delivery pump system (open-center) - type PSL (see

sect. 3.1.1)
' Connection blocks suited for a variable displacement pump system (closed center), a constant pressure systems, or if a second

or more separately located directional spool valve banks are fed in parallel - type PSV (see sect 3.1.2)
' Connection blocks for arbitrary supply with pressurized oil either by means of constant delivery pump or variable displacement

pump (external connection)  - type PSM (Pos. 3.1.3) 

3.1.1 Connection blocks for constant delivery pump systems (with integrated 3- way flow controller) type PSL

Coding for additional elements (for notes and descriptions, see sect. 6.1 a)

Coding Description

no coding Standard Featuring a combination of orifice, check valve, pre-load valve (pre-load pressure approx. 25 bar)

W Like standard, but with increased throttle effect

G Restrictor check valve (without sequence valve), increased throttling effect 

H Coding for 3-way flow controller with raised circulation pressure (see sect. 4.2), otherwise similar flow pattern symbol
as the standard version. Intended e.g. for valve spools with increased flow (coding 5 acc. to table 15)

Flow pattern symbols 
(see also sect. 3.1.4)

PSL 5(6)./..
PSL UNF 6./..

PSL 5(6)U./.. PSL 6 Y./..PSL..G./..

Order example: PSL 5 1 F 0/350-5 -...- E 1 - G 24
PSL 6 U H 1 F/300-5 -...- E 1 - G 24

Table 2 Table 3

Table 1:  Basic type and port size

Coding Port P and R 
conf. ISO 228/1 (BSPP)
or SAE J 514

Max. pump
delivery
flow (lpm)

G 1

G 1 1/4

1 5/8-12 UN-2B (SAE-20)

G 1

G 1 1/4

G 1 1/4

250

300

300

250

300

300

Description

Standard, integrated 3-way flow controller, can be converted in a 
version for variable displacement pumps (corresponding type PSV) any
time, see sect. 6.4

Automatic reduction of the idle pump circulation pressure by means of a
by-pass valve (see also sect. 6.1 a, Qpu ≥ 150 lpm with solenoid actuation)

Automatic reduction of the idle pump circulation pressure by means of a
by-pass valve (see also  sect. 6.1. This version also includes the by-pass
valve like with type PSL 5(6) U

PSL 5  

PSL 6  

PSL UNF 6

PSL 5 U 

PSL 6 U 

PSL 6 Y 

Note: A spacer plate type SL 5-ZPL 55/9 (see sect. 3.2.2) has to be installed right after the connection block whenever type 
PSL 5(6), PSV 5(6) and PSM 6 is combined with a valve section with ancillary block (coding SL 5-A.. acc. to table 12 and 19)
as otherwise it is not possible to mount a fitting in port R.
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3.1.2 Connection blocks for variable displacement pump systems / constant pressure system or for other more separately, 
parallel connected directional spool valve banks type PSV

PSV 6 S 1 - 5 -...- E 1

PSV 5 1 F/300 - 5 -...- E 1 - G 24
Order example:

Nominal voltage, see table 3 sect. 3.1.1 

Table 4:  Basic type and port size

Coding Port  P and R conf.
ISO 228/1 (BSPP) or 
SAE J 514

Max. pump 
delivey flow
(lpm)

G 1

G 1

G 1 1/4

1 5/8-12 UN-2B (SAE-20)

approx. 250

approx. 300

approx. 300

approx. 300

PSV 5  

PSV 5 N  

PSV 6  

PSV UNF 6

Table 4 

The connection blocks type PSV, featuring a pressure limiting
valve, may be converted any time into type PSL (standard) 
see pos. 6.4

Note: A spacer plate type SL 5-ZPL 55/9 (see sect. 3.2.2)
has to be installed right after the connection block
whenever type PSL 5(6), PSV 5(6) and PSM 6  is com-
bined with a valve section with ancillary block (coding
SL 5-A.. acc. to table 12 and 19) as otherwise it is not
possible to mount a fitting in port R or LS (PSV 5 N).

PSV 5(6).-5 PSV 5(6)./..-5 PSV..S.-5 PSV..B./..-5
PSV UNF 6../..-5 PSV..W.-5

Symbols (see also sect. 3.1.3)

Table 3 a: LS-relief

Coding Description

no coding Without arbitrary relief, prepared for retrofitting of a directional seated valve 
type EM 11 S(V) acc. to D 7490/1

V With 2/2-directional seated valve type EM 11 V acc. to D 7490/1 (closed
when deenergized)

Z With 2/2-directional seated valve type EM 11 S acc. to D 7490/1 (open
when deenergized) 

The high control pressure of variable displacement pump controllers may lead to unintentional
movements of consumers with low load pressure even while the respective valve is in its idle 
position. The pump gallery is completely blocked with type PSV 5 N to ensure a definitive 
separation of pump and consumer circuit. This takes place by means of a solenoid valve. The
LS-gallery together with the LS-controller may be additionally  relieved via a separate 2/2-way
directional seated valve. 

PSV 5 N..-

Symbol

Order example: PSV 5 N S 1 300/270 - 5

PSV 5 N S 2 V 250/270 - 5

PSV 5 N S    Z 350/310 - 5

Divergent type coding at type PSV 5 N 

LS-pressure limitation (bar) 
Main pressure limiting valve (bar) 
LS-relief, arbitrarily activated 

Table 7
Damping device 
(acc. to table 4) necessary

Table 4: Codings for features within the LS-signal duct to dampen the pump flow controllers 
(For notes and explanation, see sect. 6.1 a).
Additional features only suitable where variable displacement pumps are used (limita-
tion of the control oil flow). See also note at table 9 !

Coding Description

no coding Standard, no additional feature

S Integrated combination of orifice, check valve, pre-load valve (pre-load pres-
sure approx. 25 bar); like standard with type PSL

W like S, however increased throttle effect 

B Orifice # 0.8 mm within LS-duct (to limit control oil flow).

B 4, B 5, 
B 6, B 7

Orifice # 0.4 mm, 0.5 mm, 0.6 mm or 0.7 mm within LS-duct 

PSV 5 N..V.../...

PSV 5 N..Z.../...
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Table 10Table 6

1) 3/2-way directional valve not scope of delivery

Coding for 3-way flow controller with increased idle 
circulation pressure (see sect. 4.2) otherwise identical to
the standard version, e.g. suited for valve spools with 
increased flow rating (coding 5, see table 15)

3.1.3 Connection block type PSM

Order example: PSM 6.1 F/200 - 5 -...- E 5 - G 24

The connection block can be used either for a constant 
delivery pump or for variable displacement pump system by
appropriate  external connection. 

This connection is to be customer furnished. The required pipes
and fittings are not part of the delivery.

Table 5: Basic type and port size

Table 6: Coding for additional elements

Flow pattern symbols (see also sect. 3.1.4)

Connection appropriate for
constant delivery pump 
systems

Connection appropriate
for variable displacement
pump systems

Coding

no 
coding

H

Description

Standard (damping like type PSL)

1)

1)

Coding Ports P and R conf. 
ISO 228/1 (BSPP)
or SAE J 514

Max. pump
delivery flow
(lpm)

PSM 6 

PSM UNF 6 

Note: A spacer plate type SL 5-ZPL 55/9 (see sect. 3.2.2) has to
be installed right after the connection block whenever 
type PSM 6 is combined with a valve section with ancil-
lary block (coding SL 5-A.. acc. to table 12 and 19) as
otherwise it is not possible to mount a fitting in port R.

G 1

1 5/8-12 UN-2B (SAE-20)

approx. 300

approx. 300

Table 7: Coding for control oil supply (for symbol, see sect. 3.1.1 and 3.1.2

no coding Without pressure reducing valve for actuation A, C or P acc. to sect. 3.2 table 17 or in the case of external control oil 
supply (20-40 bar) for other actuations

1

2

With integrated pressure reducing valve for internal control oil supply for actuations H(HA), HEA).. and E(EA).. or as 
pick-up for other control valves (max. permissible control oil flow approx. 2 lpm) 
Control pressure: Coding 1: approx. 20 bar  (+ return pressure at R)

Coding 2: approx. 40 bar  (+ return pressure at R)

3.1.4 Additional elements for the connection blocks

Order example: PSL 4. 1 F 100 /380 - 3 - ... - E 1 - G 24

PSV 5. 1 F  /350 - 3 - ... - E 1 - G 24

Table 10
Table 9
Table 8
Table 7 

Coding

Table 8: Arbitrary idle pump circulation of all consumers by 
means of 2/2-way solenoid valve type WN 1 acc. to 
D 7470 A/1, 2/2-way solenoid valve type EM 21 DE (DSE)
acc. to D 7490/1 E and prop. pressure limitation. 
Doesn't apply to PSV 5 N..-5 !

Note: To limit the control oil flow, when using the idle pump 
circulation with type PSV an additional element coding S,
W or B 4, B 5, B 6 acc. to table 5 is required.

Attention: Observe note in sect. 6.1 a when using the valves for an
emergency stop function! 

Description

Coding Description

Coding Description

no coding If not required

F With WN 1 F, idle pump circulation if valve is de-
energized (emergency stop)

D With WN 1 D, idle pump circulation if valve is 
energized

F... 

or

D...

With pressure limiting valve, which can be activa-
ted as a second pressure stage (specify pressure
in bar) (pre-set pressure, tool adjustable from 50
to 400 bar)
Example: Type PSL 41 F 100/350-3.. 
De-energized pmax 100 bar 
Energized pmax 350 bar 

PA, PB,
PD

Prop. pressure limiting valve enables variable 
adjustment of the system pressure range: 
PA 100...320 bar, PB 15...250 bar, PD 18...400 bar 

Z With type EM 21 DSE, idle pump circulation if 
valve is de-energized (emergency stop)

ZM Like Z, but with lead sealed wing screw for emer-
gency operation

V With type EM 21 DE, idle pump circulation if valve
is energized

X...
Additional LS pressure limitation (50 ... 400 bar)
Not suited to compensate pressure peaks on the
consumer side. 
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Coding Description

no coding Version without pressure limiting valve (only type PSV) 

/... With pressure limiting valve at PSL and PSV, if pressure specification in bar  is added

Table 9: Tool adjustable pressure limiting valve for the main pressure. Adjustable from 50 up to 420 bar, after slackening the lock-nut (for
symbol, see sect. 3.1.1 and 3.1.2). 

Symboles

PSL 3(4).1./..-3 PSL 5.1./..-3
PSL UNF 4.1./..-3

PSV 3(4,5,6).1./..-3
PSV UNF 4.1./..-3

PSV 3(4).1./..-3 PSV 55.1/..-3
PSV UNF 44.1/..

PSL(V)..PA(PB, PD) PSL(V)..F
PSL(V)..Z
PSL(V)..ZM

PSL(V)..F.. PSL(V)..D
PSL(V)..V

PSL(V)..D.. PSL(V)..X

Attention: An intermediate plate type ZPL 33/5 (see table 22) has to be installed between the valve sections when solenoids type 
G 12 IS.., G 12 MSHA... and G 24 MSHA... are employed

Table 10: Nominal voltage for solenoid actuation acc. to table 20 for all solenoid actuated functions of the valve bank, for details see 
sect. 4.3 and 4.5 

AMP 24 H 4

G 24 X 24

G 12 X 12

24 V DC

24 V DC

G 24 H 4 X 24 H 4 24 V DC

12 V DC

Note: ' Solenoids of explosion-proof design are only available for actuation E, EA or HE (A) (table 20).
' An intermediate plate ZPL 33/5 (see table 22) has to be provided between the valve sections when using solenoids 

G 12 IS ..  and G 24 MSHA ...  . 
' Coding G 24 C (X 24 C) is only available for solenoids of the electrical actuation (table 20) where there is no manual 

emergency actuation.
' Coding AMP 24 not available for idle circulation valves coding D and F (table 8), intermediate plates ZPL 3 S (V) E 

(table 22), end plates E 3, E 6 (table 11), intermediate plates /ZDS, /ZDR (table 19), functional cut-off, (table 17) 

Standard, version with connection conf. EN 175 301-803 A 
with (G ..) or without (X ..)  plug

like G 24 (X 24), but solenoid for electrical actuation 4-pin, see sect. 4.3

G 24 C 4 X 24 C 4 24 V DC Version with connection conf. EN 175 301-803 C, 4-pin at solenoid actuation (table 20),
with (G ..)  or without (X ..)  plug, see 4.3

Version with connection via AMP Junior Timer, 4-pin at electrical actuation (table 20), 
all other solenoid actuated functions are 2-pin

G 24 EX
G 24 EX-10 m

24 V DC For use in areas with explosion hazardous atmosphere. Suited for category 2 and 3, 
zone 1, 21, 2, 22. 
Protection class EEx m II 120° (T4), with cable length 3 m (no coding) or 10 m  

like G 24 EX .. , but for ambient temperature < 70°C

G 12 IS
G 12 IS-10 m

G 24 EX 70
G 24 EX 70-10 m

12 V DC

24 V DC

for use in mines and its on-surface systems, which can be endangered by firedamp and/or
combustible dust. 
Protection class I M2 Ex d ib I (flame proof, intrinsic safe), with cable length 5 m 
(no coding) or 10 m 

G 24 MSHA
G 24 MSHA-10 m

24 V DC for use in mines and its on-surface systems, where a MSHA (USA) or MA (China) approval
is mandatory. Protection class I M2 Ex d I (flame proof, intrinsic safe), with cable length 
5 m (no coding) or 10 m 

Nominal voltageCoding Description
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E 7 E 8 E 9 E 10

E 13
E 13 UNF

E 14
E 14 UNF

E 15
E 15 UNF

E 16
E 16 UNF

ZPL 53
ZPL 52

ZPL 53 RB

3.1.5 End plates

Order example: PSL 51 F 100/380 - 5 - 52.. - E 1 - G 24

Table 11: End plates

External port T 
(separate 
return pipe 
to the tank)

Internal 
control oil
return
gallery 

End plate

Note: The internal control oil return line has to be used only at systems where the return pressure does not exceed 10 bar

Order coding of an end plate 
as individual part (example): SL 5 - E 1

SL 5 - E 6 - G 24
SL 5 - ZPL 52

Description

Symboles

E 4 E 5 E 6
E 4 UNF

E 1 E 2 E 3
E 1 UNF

Ports

ISO 228/1 (BSPP):
T, Y = G 1/4
P = G 1
R = G 1 1/4

SAE J 514 (E.. UNF):
T, Y = 7/16-20 UNF-2B

(SAE-4)
P, R = 1 5/16-12 UN-2B

(SAE-16)

With additional inlet port Y e.g. for connecting the LS-control pipe
of a subsequent PSV spool valve bank.

E 2 E 5

Possibility for arbitrary shut-off of the idle pump circulation by means
of  a directly mounted 3/2-way directional seated valve WN 1 H acc.
to D 7470 A/1

E 3 E 6

Like E 1/E 4, but with additional port R E 7 E 9

Like E 2/E 5, but with additional port R E 8 E 10

Like E 1/E 4, but with additional port P E 13 E 15
E 13 UNF E 15 UNF

Like E 2/E 5, but with additional port P E 14 E 16
E 14 UNF E 16 UNF

E 7 A. like E 1 and E 8 A. like E 2, but with additionally integrated pressure
reducing valve (control pressure: 1 = approx., 20 bar 2 = approx. 40 bar.) 
Intended for applications where the control pressure has to be
maintained (e.g. to achieve a defined trigger pressure). The control
pressure is influenced by the backpressure in the return with the
standard version (control oil supply via the connection block).  

E 7 A 1
E 7 A 2 ---
E 8 A 1
E 8 A 2

Adapter plate to continue a prop. direct. valve bank size 5 with 
sections of size 3

Adapter plate to continue a prop. direct. valve bank size 5 with 
sections of size 2

ZPL 53 ZPL 53 RB

ZPL 52 ---

Standard end plateE 1 E 4
E 1 UNF E 4 UNF

End plate with additional connection block functionality, see table
1 and 3, sect. 3.1.1 and sect. 3.1.2. Intended as additional inlet sec-
tion or as dual circuit when combined with intermediate plate ZPL
50 T.. acc. to table 22, the LS-signal has to be routed externally from
the connection block (type E. PSL 56) or the intermediate plate 
(type  ZPL 50 T) to port DW 2.

E 1 PSL 56.. E 4 PSL 56../..
E 1 PSV 56.. E 4 PSV 56../..

P2 = G 1
R2 = G 11/4

E 7 A 1 E 8 A 1
E 7 A 2 E 8 A 2

E 1 PSL 56 E 4 PSV 56

T = G 1/4
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Coding Features, description

2 Standard, with inflow controller, for simultaneous load compensated moving of several consumers 
(3/3-, 4/3-way spool valve, standard type)

1 Without inflow controller intended for singly / successively actuated functions. Additional functions on the consumer 
side are not possible. For the max. consumer flow of the indiv. consumer, see table 15, sect. 6.1 b)

5 With inflow controller (for symbol, see coding 2) but with reinforced spring at the 2-way flow controller (control 
pressure approx. 9 bar). Only usable in conjunction with connection block type PSL.H./... or type PSV with variable 
displacement pump / constant pressure system. For note, see sect. 6.1 a and b.

7 With inflow controller (for symbol, see code No 2) but with reinforced spring at the 2-way flow controller (control 
pressure approx. 13 bar). Only usable in combination with connection block type PSV with variable displacement pump
/ constant pressure system. For note, see sect. 6.1 b)

8 4/3-way directional spool valve, utilized as pre-selector (also, see symbol page 12), only available with ports G 1*, 
(acc. to table 12) coding -58. This version is only recommended with flow coding L or H and max. flow. Only usable in
conjunction with connection block type PSL.H../... or type PSV with variable displacement pump / constant pressure 
system. (* = BSPP)

81 Like coding 8, but without LS-signal feed from consumer port B to main LS-gallery

3.2 Add-on spool valves
3.2.1 Directional spool valve

Order example PSV 61/380 - 5 - 5 2 L 160/80 A300 F 1 /EA - E 1- G 24

Table 17 and 18
Table 16
Table 15

Table 12
Table 13 
Table 14

Table 12:  Port size A and B

Coding Ports

5 G 1 (ISO 228/1 (BSPP))

A With ancillary blocks acc. to table 19

Note: A spacer plate type SL 5-ZPL 55/9 (see sect. 3.2.2) has to be installed right after the connection block whenever type PSL 5(6),
PSV 55(6) or PSM 5(6) is combined with a valve section with ancillary block (coding SL 3-A.. acc. to table 12 and 19) as other-
wise it is not possible to mount a fitting in port R.

Order code for single section (examples): Directional spool valve SL 5 - 5 2 J 80/40 F 2/EA - G 24
Valve spool (individual) SL 5 - J 120/40

Note: Size specification absolutely necessary, here SL 5 ! The valve spools are subsequently interchangeable, e.g. if a different flow 
rating than initially planned becomes necessary (see sect. 6.3.4)

Table 13:  Spool valve; basic unit

R 2 
R 5 
R 7

Like coding 2, 5, 7, but with additional check valve functionality (spool valve = slight leakage),
see sect. 6.1 b
Only usable in conjunction with connection block type PSL.H./... or type PSV with variable 
displacement pump / constant pressure system.
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Table 15: Max. flows P→A(B) acc. to the coding

The consumer flow for ports A and B can be selected freely and
independently e.g. 63/40, 40/80. This allows tailoring the flow 
exactly to the respective requirements while still maintaining the
full functional stroke. Additional there is the possibility of a stroke
limitation.

Flow coding QA, B (ipm) 
at consumer port A and B   1)

16 25 40 63 80 120 160

16 25 40 63 80 120 160

20 32 51 80 110 150 210

Valid for PSL (integrated 3-way flow controller
|p + 9 bar) otherwise as guide line

20 32 51 80 110 150 210

23 37 60 95 130 175 240

see coding 1 (only for port A)

Valve spool
coding acc.
to table 13

2

1

5

7

8

L M F H J B R O G 

Qnom - Nom. flow with coding 2

|pcontroller Stand-by-pressure of the 
pump controller

Example: Qnom = 120 lpm, 

|pcontroller = 14 bar

QA,B , 200 lpm (guideline)

Table 14: Symbols

Spool with return flow throttling to support the 
oscillation damping, see sect. 6.1 c

J, B, R, O, I,
Y, Z, V

3/3-way spool valve (types SL 5-.2 N../.., can't be
combined with additional functions acc. to table
16 and 17. Observe note in sect. 6.1 c!

G

4/2-way spool valve, see sect. 6.1 c W

Valve spool with wider fitting to prevent spool
sticking - intended for contamination prone 
systems  

HW, OW

Coding UNF 3 (table 12) only with electrical actuation (coding E,
E0A, EA acc. to table 20) and only as optional function "no coding",
A..., B..., A...B..., A...B... F.(FP.), A...B... S 1 or X (table 16 and 17). 

Table 16: Secondary pressure limiting valves, no shock valves 
(only avail. for spool valves featuring a inflow controller,
code numbers 2 and 5 acc. to table 15 !) Not in com-
bination with flow pattern symbol N!) 

Coding Description

no coding Without pressure limitation

A... Pressure limitation at A with pressure specifica-
tion

B... Pressure limitation at B with pressure specifica-
tion

A...B... Pressure limitation at A and B with pressure
specification

C... Common pressure limitation for A and B with pressure
specification

Pressure limitation pmin = 50 bar; pmax = 400 bar 
Example: SL 3-32 H 63/40 A 250 B 200/A

Table 17: Functional cut-off (only avail. for spool valves with inflow
controller code numbers 2, 5 and 7 acc. to table 15!) 
Not in combination with flow pattern symbol N!)

Coding Description

There remains a residual pressure when the LS gallery is relieved.
When the return line is depressurized the residual pressure will be:
prelieved = |pblock + |pcontroller (|pcontroller=  = control pressure of
the inflow controller acc. to table 13) 
Coding F., FP. : |pblock = 10 bar
Coding S, S 1 : |pblock = 5 bar
Coding X : |pblock = 1 bar

no coding Without functional cut-off

F 1, F 2 Electric functional cut-off at A or B

F 3 Electric functional cut-off at A and B

FP 1, FP 2, FP 3
FPH 1, FPH 2, FPH 3 

Prop. pressure limitation at A or B as
well as A and B, version FPH. with 
additional pushbutton for manual emer-
gency actuation without tool

X common load pressure signal port 
(G 1/8) (BSPP) for an external activati-
on, only in combination with coding 5
(table 12) 

S, S 1 Load signal ports U and W (G 1/8)
(BSPP) for external piping

Table 18: Possible combinations of the additional functions, 
see page 12

Pressure limitation Functional cut-off

no
coding

S
S 1

X F 1, F 2, F 3
FP 1, FP 2, FP 3
FPH 1, FPH 2, FPH 3

'

'

'

no coding

A or B

A and B

C

'

'

--

'

'

'

--
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Symbols

/Z 30

/5 DRH
/UNF 5 DRH

/5 VV
/UNF 5 VV

/5 VX
/UNF 5 VX

/5 XV
/UNF 5 XV

Coding

Spacer plate 30 mm
to compensate
height differences
between differing
ancillary blocks or
to prevent collisi-
ons of neighboring
ancillary blocks
when combined
with other interme-
diate plates

Releasable check 
valves in A and B 
(release ratio 1: 2.5) 
For additional ver-
sion with pre-relie-
ve coding /5
DRH VV, see
D 6110 type
DRH 5

With shut-off val-
ves EM 42 V acc.
to D 7490/1 (one
or both sides)
blocking the con-
sumer with zero 
leakage (Qmax

approx. 160 lpm) 

/54 DFA

/54 DFB

For regenerative
circuit  piston side
connected at A
(type /53 DFA) 
or piston side
connected at B
(type /53 DFB)  
Note:
Not suitable for
the use with drag-
ging loads! 

/54 DEA

/54 DEB

With switch able
regenerative circuit
functionality via
2/2-way valve type
EM 41 S

Brief description

Table 19: Ancillary blocks
Port size: /5.. = G 1, /.4.. = G 3/4, /UNF 5.. = 1 5/16-12 UNF-2B (SAE-16) 
Observe note in table 1, 3 and 5

/4 ASN.. BSN..

/5 AN.. 

/5 BN..

/5 AN.. BN..
/UNF 5 AN... BN...

/5 AS... BS...
/UNF 5 AS... BS...

Coding

/5
/UNF 5

Symbols

- 6 - A 6 - 250 -

Pressure setting (bar)

Flow (lpm) / Release ration

Bypass-throttle D2

Coding A 6 B 6 C 6 D 6 E 6 F 6

(lpm) 250 200 150 100 50 25

0 4 5 6 7 8

Plugged 0.4 0.5 0.6 0.7 0.8
(std.)

1:6 1:4.26 1:3 1:1.95 1:1.56 1:0.79

Coding

(# mm)

Release
ratio

With shock and suc-
tion valves at A and B,
with pressure specifi-
cation (bar)

With shock and suc-
tion valves at A and B,
with pressure specifi-
cation (bar)

With shock and suc-
tion valves at A or B,
with pressure specifi-
cation (bar)

/5 R VV With by-pass valves 
type EM 22 V acc. to 
D 7490/1 for arbitrary
customer relieve. 
Note: Qmax = 40 lpm

With shock valves at A
and B (routed to the
opposing side), with
pressure specification
(bar)

Brief description

Without additional
functions   

/5 AL.. 
/5 BL..

With over-center val-
ves at A and/or B. (For
more details, see 
D 7918 type LHT 5) 

Example:

PSL 51 F/300 - 5 - A 2 H 40/40 C200/EA /5 AS220 BS220 - E 4 - G 24

Valve section suited for 
mounting of an ancillary block

Ancillary block 

Intermediate plates for parallel connection
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4/3-way directional
spool valve without
inflow controller 

.1...

4/3-way directional spool
valve with inflow controller

.2...  (.5...)

4/3-way directional
spool valve utilized
as pre-selector

.8...

Standard version 
acc. to table 13

With respect to flow con-
figuration and actuation,
these symbols are neutral
and must be supplement-
ed by the corresponding
flow pattern symbols 
illustrated in table 12 or 19
or 20 see also example in
table 19 and sect. 6.

Additional function:
Secondary pressure lim-
itation acc. to table 16 for
spool valves with inflow
controller (no shock
valve!).

Example: SL 5-52 L
160/80 A300 B200 F
3/EA-G 24

..A... ..B... ..A...B... ..C...

Functional cut-off, acc. to
table 17, for spool valves
with inflow controller.

Possible 
combinations:

..S (S 1)
A..S
B..S
A..B..S

..X
A..X
B..X
A..B..X

..F 1, FP 1, FPH 1 (X)
A..F 1, FP 1, FPH 1 (X)
B..F 1, FP 1, FPH 1 (X)
A..B..F 1, FP 1, FPH 1 (X)

..F 2, FP 2, FPH 2 (X)
A..F 2, FP 2, FPH 2 (X)
B..F 2, FP 2, FPH 2 (X)
A..B..F 2, FP 2, FPH 2 (X)

..F 3, FP 3, FPH 3 (X)
A..F 3, FP 3, FPH 3 (X)
B..F 3, FP 3, FPH 3 (X)
A..B..F 3, FP 3, FPH 3 (X)

here type F 1 here type FP 2 here type F 3
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Table 20:   Types of actuation (for further explanations, see sect. 4.3)

Nomenclature Manual actuation Electro-hydraulic 
actuation

Hydraulic actuation Pneumatic 
actuation

Manipulated 
variables

Note: ' Approximate figures for start of flow  (= min) at A or B up to the max. consumer flow according to the flow
coding table 15, see curves sect. 4.2.

' Hydraulic actuation type F.. acc. to D 7700 F has to be selected when combined with ancillary blocks!
Difference between actuation H.. and F.. is the position of the control line ports. 
With actuations HE(A) or FE(A) observe also notes and circuit examples in sect. 6.1 i!

' Type E0A is prepared for retrofitting solenoid actuations
' Type AC, EC and EAC come with detent in the end positions, stroke limitation not possible 

Actuation angle 
min.  approx.  5°
max. approx.  30°

Control current
ratio I/IN
min.  approx. 0.2
max. approx.  1

Control pressure (bar)
min. approx. 5
max. approx. 18
max. perm. 50

Control pressure
(bar)
min. approx. 2.5
max approx. 7

Spring 
return

Coding

Symbols

A C

AC

E

EC

EA
E0A
EAC

H
H UNF

HA
HA UNF
FA

Detent Purely
electro-
hydraulic

In comb.
with manual
actuation

Purely
hydraulic

In comb.
with manu-
al actuation

In comb.
with sole-
noid and
manual 
actuation

HEA
HEA UNF
FEA
(HE)

P 
PA

Table 21: Additional features for the actuations

Type of actuation
/ coding

Suffix Description Example Symboles

A, EA, HA, PA, C 1 Manual actuation without hand lever EA 1, C 1

A, EA, HA, PA, C 2 Manual actuation with short hand lever
(for dimensions, see sect. 5.3)

EA 2, A 2

A, EA, C, PA
HA, HEA, FA,
FEA

WA
WA-EX n

Integrated displacement transducer (Hall-sensor) with analogous signal 
output (lift monitoring)
Version WA-EX n, explosion-proof version conf. Ex nA II T4 X

EA WA,
A 1 WA,
EA B WA

E, EA, HEA T
TH

Additional manual emergency actuation for the solenoid at the integrated
prop. Pressure reducing valve. Version TH with additional pushbutton for ac-
tuation without tool

ET, EA 1 T,
EW TH

all G Reinforced version of the spring cover, intended when high pressure surges
are expected in the T-line.

ET 1 G, CG,
A 1 G

E, EA,HEA B, BT Solenoid with quarter-turn connection (quarter-turn plug PA 6, Co. Schlem-
mer D-85586 Poing, suited for taper with quarter-turn design 10 SL) , Ver-
sion BT with additional manual emergency actuation. The plug is not scope
of delivery.

EB, EA B,
EA 1 B

WA

1 2

T
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Coding

ZPL 5 S/H
ZPL 5 V/H
ZPL 5 S/E
ZPL 5 V/E

Brief description

The shut-off valve can arbitrarily block the
pump gallery for all subsequent consumers.
The switching signal can be either hydrauli-
cally (/H) or electrical (/E). The connection to
all subsequent valve sections can be either
open (S) or blocked (V) if not actuated. 
The main application is with circuits where it
is necessary to lock (block) one or more con-
sumers due to functional or safety reasons.

pswitch % 12 bar  (pmax S = 400 bar)

ZPL 5 P6 R6 Additional pump and return port G 1 1/4

ZPL 5 P6 R6 ER like ZPL 5 P6 R6 , but with additional check
valve in the gallery and an additional tank 
port T.

ZPL 55/9 Spacer plate (9 mm) between connection
block and first valve section, necessary when
this section is equipped with an ancillary
block (acc. to table 19), see also foot note 3)
on page 4 and 4) on page 5

3.2.2 Add-on intermediate plates

Order example: PSL 51/250-5 -32 H 63/40 /EA
-ZPL 5 S/H
-32 L 25/16 /EA-E 4-G 24

ZPL 5 S/H ZPL 5 V/E

ZPL 5 P6 R6 ZPL 5 P6 R6 ER ZPL 55/9 ZPL 50 TS

Symboles

Table 22:  Add-on intermediate plates

Directional seated
valve type WN 1 H 
acc. to D 7470A/1

ZPL 50T S Intermediate plate separating two systems
working individually (in combination with end
plate E 1 (PSL) or E 4 (PSV) 56 acc. to table
11 Note: The LS-signal from port LS 2 has to
be routed externally from the connection
block (type E. PSL 56) to port DW 2.
Coding for add. element in the LS signal line,
see table 4. 

ZPL 50 T
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4. Characteristic data

Type coding 

Design 

Mounting 

Installation position

Ports

Ports

Surface coating

P, R, A, B, F = Acc. to type coding (see sect. 3.1)
M, LS, Z, T, Y, DW = G 1/4 (ISO 228/1 (BSPP))  or 

7/16-20 UNF-2B (SAE-4, SAE J 514)
U, W, X = G 1/8 (ISO 228/1 (BSPP))

All surfaces corrosion-inhibiting, gas nitrided 
Solenoid at actuation E.. and additional functions F 1...F 3, FP 1...FP 3,
FPH 1...FPH 3 gal. zinc-plated and olive-green anodized 
Solenoids at actuation EB zinc galvanized EN 12329-Fe/Zn12c
Housing with actuation P and PA: anodized

Mass (weight) approx. Connection block: PSV 5(6) = 4.5 kg 1) End plates: E 1, E 2, E 4, E 5 = 2.5 kg
PSV 5(6)./.. = 7.7 kg 1) E 1(4) UNF = 2.5 kg
PSM 6 = 4.5 kg 1) E 3, E 6 = 3.1 kg
E 1(E 4) PSL(V) 56 = 7.7 kg 1) E 7 to E 16 UNF = 3.0 kg

1) + 0.6 kg at version with WN 1 F(D), PA ... PD E 7 A 1(2), E 8 A 1(2) = 2.5 kg

P = Pressure inlet (pump) / lead-on
R = Return
A ,B = Consumer ports
F = Pressure resistant return
U, W, X = Load-signal outlet at the indiv. spool

valve section
LS, DW = Load-signal outlet e.g. connection of

pump metering valve at PSV.
Attention: no pressure input!

PSL, PSV or PSM  see sect 3.1

Spool valve of block design, up to 10 spool valves, all-steel 

Tapped holes: M8; see dimensions sect. 5ff

Arbitrary

4.1 General and hydraulic

4/3- and 3/3-way
directional spool
valves:

Standard
version

With additional functions

Actuations A, E, H, P, E0A 
EA, HA, PA
HEA

3.7 kg
4.1 kg
4.6 kg

A .. C, S

3.7 kg
4.1 kg
4.6 kg

A .. B ..  F(P, PH) 1(2,3)

4.1 kg
4.5 kg
5.0 kg

Temperature Ambient: approx. -40 ... +80°C ; Oil: -25 ... +80°C, pay attention to the viscosity range! 
Start temperature down to -40°C are allowable (Pay attention to the viscosity range during start !),
as long as the operation temperature during consequent  running is at least 20K higher. Biological
degradable pressure fluids: Pay attention to manufacturer's information. With regard to the 
compatibility with sealing materials do not exceed +70°C. 
Restrictions with explosion-proof solenoids 
Ambient: -35  ....  +40°C; Fluid: max. 70°C for version G 24 EX 70 Ambient: -35...+70°C, 
Fluid: max.75°C

Required cleanliness

Operating pressure

ISO 4406 18/14

pmax = 400 bar; ports P, P1, A, B, LS, M, Y
The max. pressure achievable at the consumer side of the spool valves is lowered by the amount
equivalent internal control pressure drop at the 3-way flow regulator of the PSL (see curves
”Connection block PSL” on next page) or at the pump flow regulator (PSV). Return port R(R1)  
≤ 50 bar; port T pressureless with separate pipe (e.g. 6x1) to the tank. It is recommended to 
employ end plate E 1, E 2, E 3, etc. with an additional leakage port, in case higher return pressure
is anticipated. Port Z approx. 20 bar (acc. to coding, see table 8) (outlet); ≤ 40 bar (inlet)

Control circuit

Perm. flow

For control pressure, see Q-I-characteristics. 
The internal control oil circuit is by means of a disk filter sufficiently protected against malfunctions
caused by contamination.

Max. consumer flow 16...160 (240) lpm or see also table 15 sect. 3.2.1.

Pressure fluid Hydraulic fluid acc. to DIN 51524 table 1 To 3; ISO VG 10 to 68 acc. to DIN 51519
Viscosity range: min. approx. 4; max. approx. 1500 mm2/s
Optimal operation range: approx. 10...500 mm2/s
Also suitable are biologically degradable pressure fluids of the type HEPG (Polyalkylenglycol) and
HEES (synth. Ester) at operation temperatures up to approx. +70°C.  HETG (e.g. rape seed oil) or
water based fluids e.g. HFA or HFC must not be used!

Ancillary /(UNF) 5 = 1.5 kg
blocks: /(UNF) 5 AS.. BS.. = 2.4 kg

/(UNF) 5 AN.. BN.. = 2.3 kg
/5 AL.., /5 BL.. = 3.4 kg
/5 VV(VX, XV) = 2.4 kg
/(UNF) 5 DRH = 2.3 kg
/DFA, DFB = 2.4 kg
/DEA, DEB = 2.8 kg
/5 R VV = 2.4 kg

Intermediate ZPL 3 S/H = 5.0 kg
plates: ZPL 3 V/E = 5.0 kg

ZPL 3 P6 R6 = 5.9 kg
ZPL 53 = 2.6 kg
ZPL 52 = 2.6 kg
ZPL 55/9 = 0.7 kg
ZPL 50 T.. = 2.6 kg

M = Pressure gauge connection
(pump side)

Z = Pilot pressure connection
(20 ... 40 bar inlet, 20 or 40 bar
outlet)

T = Control oil return port
Y = Load-signal inlet port (end plate

E 2, E 5, E 8, E 10, 
E 14 (UNF) and E 16 (UNF)



D 7700-5  page  16

4.2 Curves

Oil viscosity during measurement approx. 60 mm2/s

Pressure limiting valve 
Connection block Prop. pressure limitation at the connection block

type PSL (PSV) ..V (Z, ZM) 

Type PSL: 
Circulation pressure P → R(F) 

Directional spool valve section

2-way inflow controller
Back pressure (full elevation)

Input / consumer flow curve
(Guideline, example directional spool valve with inflow controller type SL 5-52../..)

Secondary pressure limiting valves
(Type A.. B..; C.. acc. to table 16 in
sect. 3.2.1)

Flow coding 
(acc. to table 15)

Flow coding 
(acc. to table 15)
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Flow Q (lpm)

Flow Q (lpm)Flow Q (lpm)

Flow Q (lpm) Flow Q (lpm)

Proportional pressure limiting valve  
Coding PA ... PD  acc. to table 9, Pos. 3.1.4, sect.
FP(H) 1, FP(H) 2, FP(H) 3  acc. to table 17, sect. 3.2.1
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Control current I (A)

Control current I (A)

Type EM 21 DSE 

Type EM 21 DE

←← Control current I (A) 24 V DC

←← Control current I (A) 12 V DC

←← Control pressure (bar) hydraulic 
actuation H, F

←← Hand lever angel (o) manual actuation A, C

←← 24 V DC
←← 12 V DC

A(B) →
R

valve spool L,M,F,H

A
(B

) →
R

 (i
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e 
po
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tio

n)
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4.3 Actuations

Actuation A

For other data, such as codings, symbols etc., see sect. 3.2

Actuation C 

AC, EC, EAC

Actuating moment  (Nm) 
Idle position End position 

Version A approx. 3.0 approx. 7.5 
Version HA, HEA, PA approx. 5.0 approx. 16.5 
Version EA, E0A approx. 3.0 approx. 12.0

Version with detent, fixation of the valve spools at any desired position 
(idle position with special notch)
Version with detent, fixation of the valve spool at idle  and both end positions
Pulse duration for the switching process approx. 1 sec.

Proportional solenoid, manufactured and tested acc. to DIN VDE 0580 
Twin solenoid with armature chambers sealed to the outside and internally con-
nected to the return duct. Thereby the armature is maintenance-free lubricated and
protected against corrosion by the hydraulic fluid.

Specifications apply to all solenoid versions if not stated otherwise.
Rated voltage UN 24 V DC 12 V DC
Coil resistance cold R20 26.6 Ω 6.3 Ω 
Current, cold I20 0.9 A 1.9 A
Lim. current IG (Ilim) 0.63 A 1.26 A
Cut-off energy WA ≤ 0.3 Ws ≤ 0.3 Ws
Rel. duty cycle S 1 S 1
(reference temp. }11 = 50°C)
Required dither frequency 40...70Hz

(best 55 Hz)
Dither amplitude   1) 20% ≤ AD ≤ 35%

Additional notes:
See also Sk 7814, as well as for additional
components sect. 6.1 !

Actuation E, EA, HE(A)

Control current  l/lN

Oil viscosity during measure-
ment approx. 60 mm2/s

I - stroke- curve

1)  AD (%) = · 100
ISpitze - Spitze

IG

Electr. connection Circuitry
for coding   ..-G 12(24)
EN 175 301-803 A
IP 65 (IEC 60529)
(standard version)

Circuitry
for coding -AMP 24 H 4
AMP Junior Timer,
4-pin
IP 65 (IEC 60529)

The IP-specification only applies when the plug is mounted as specified.

Circuitry
for coding EB, EAB
IP 67 (IEC 60529)

Circuitry
for coding ..-G 24 H 4,
4-pin
IP 65 (IEC 60529)

Circuitry
for coding ..-G 24 C 4, 
4-pin
EN 175 301-803 C
IP 65 (IEC 60529)

Coil a Coil b

Coil a Coil b

I peak- peak
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Certificate of conformity IBExU05ATEX 1116 X
Ex-proof level I M2 Ex d ib I
Duty cycle (ED)  S 1, one coil energized per solenoid housing
Protection class IP 67 (IEC 60529) 
Nom. voltage UN 12 V DC 
II 1.7 A
Lim. current IG 0.4 A 
Power, cold R20 22 Ω
Conditions of use: 
max. ambient temperature +40°C 
max. fluid temperature +70°C 
Surface coating Housing galvanically zinc coated

Coil and connection cavity are moulded
Electrical design and testing conforming EN 60079-0 (general requests), 

EN 50020 (intrinsic save “i”), 
EN 60079-1 (pressure resistant encapsulation “d”)

Electrical connection 4 x 0.5 mm2

Cable length 3 m or 10 m (cable ÖLFLEX-EB ® Co. Lapp, 
D-70565 Stuttgart) Coded leads: 1-4, 
insulation color: fair blue) 

The complete circuit has to be designed and get approved acc. to EN 60079-25. 

Actuation suffix E, EA, HE(A) 
Explosion-proof version of actuation
(intrinsic save, flame proof )
Voltage specification G 12 IS

Attention:
Additionally observe operating manuals 
B 04/2005 and B ATEX

Not in to combination with functional cut-off
F(FP).. (table 17) or all other solenoids mounted on
connection blocks (table 3 a, 8), ancillary blocks
(table 19), intermediate plates (table 22) and end
plates (table 11)

Attention: Take polarity into account! 

Certificate of conformity TÜV-A 02ATEX 0007 X
Ex-proof level II 2 GD T120°C IP67 EEx m II 120°C (T4) 
Duty cycle (ED) S 1, one coil energized per solenoid housing
Protection class IP 67 (IEC 60529) 
Nom. voltage UN 24 V DC 
Coil resistance cold R20 26.6 Ω
Current, cold I20 0.88 A 
Lim. current IG 0.63 A 
Residual ripple 15% of the supply voltage
Conditions of use:
max. ambient temperature +40°C 
max. fluid temperature +70°C 
Fuse IF < 1.8 A each solenoid must be safe guarded

against overload and short-cut by fuse conforming
IEC 60127 medium

Surface coating Housing galvanically zinc coated
Coil and connection cavity are moulded

Electrical design and testing conforming EN 50014, VDE 0170/0171  T 1 and T 9 
Electrical connection 4 x 0.5 mm2

Cable length 3 m or 10 m (cable ÖLFLEX-440P ® Co. Lapp, 
D-70565 Stuttgart) 

For connection scheme, see “Actuation E, EA” (standard version) 

Actuation suffix E, EA, HE(A)
Explosion-proof version of actuation
Voltage specification G 24 EX

Attention :
Additionally observe operating manuals 
B 01/2002 and B ATEX 

Protect against direct sunlight. 

Not in to combination with functional cut-off
F(FP).. (table 17) or all other solenoids mounted
on connection blocks (table 3 a, 8), ancillary
blocks (table 19), intermediate plates (table 22)
and end plates (table 11)

Certificate of conformity IBExU07ATEX 1089 X
Ex-proof level II 2G Ex d II B T4

II 2D Ex tD A21 T135°C
Duty cycle (ED) S 1, one coil energized per solenoid housing
Protection class IP 67 (IEC 60529) 
Nom. voltage UN 24 V DC 
Power, cold R20 80 Ω
Lim. current IG 0.24 A 
Residual ripple 15% of the supply voltage
Conditions of use:
max. ambient temperature +70°C 
max. fluid temperature +75°C 
Fuse IF < 0.5 A each solenoid must be safe guarded

against overload and short-cut by fuse confor-
ming IEC 60127 medium

Surface coating Housing galvanically zinc coated
Coil and connection cavity are moulded

Electrical design and testing conforming EN 50014, VDE 0170/0171  T 1 and T 9
Electrical connection 4+1 x 0.5 mm2

Cable length 3 m or 10 m (cable ÖLFLEX-440P ® Co. Lapp, 
D-70565 Stuttgart) 

Actuation suffix E, EA, HE(A) 
Explosion-proof version of actuation
Voltage specification G 24 EX 70

Attention:
Additionally observe operating manuals 
B 01/2002 and B ATEX

Protect against direct sunlight. 

Not in to combination with functional cut-off
F(FP).. (table 17) or all other solenoids mounted
on connection blocks (table 3 a, 8), ancillary
blocks (table 19), intermediate plates (table 22)
and end plates (table 11)

Note: Due to the utilized clamp diodes at the pulsed prop. amplifier PWM it is not
possible to measure the coil current during operation. Readings will usually be too
low and are additionally dependent on the supply voltage and the coil resistance.

Coil 1 Coil 2

Coil 1 Coil 2

Coil 1 Coil 2
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Supervision of the valve spool stroke via a Hall-sensorActuation suffix WA, WA-EX n

S
ig

na
l v

ol
ta

ge

UB = Supply
voltage 

UB max = 76% 
UB min = 24% 
Accuracy * 9% (UB)

2 = +UB Operating voltage
(5 up to 10 V) 

1  = Uoutput

3  = GND

WA

Circuitry

The DC supply voltage must be stabilized and smoothened.
Attention: Any strong magnetic field will destroy the transducer!
Actuation suffix WA

Electr. connection EN 175 301-803 A
Protection class ( assembled) IP 65 (IEC 60529) 

Actuation suffix WA-EX n
Ex-proof level Ex II 3 G IP 65 Ex nA II T 4 X

II 2 GD c T 4
Cable length 3 m or 10 m (cable ÖLFLEX-440 ® Co. Lapp, 

D-70565 Stuttgart)
Actuation suffix WA-EX n: Operating manual B ATEX and B ATEX-WA-EX n have
to be additionally regarded!

Actuation suffix H.., H

Actuation P,  PA

Control pressure approx. 5 bar (start of stroke)
approx. 18 bar (full elevation), max. permissible pressure 25 bar

(50 bar at enforced version)
The remote control lines to the control port 1 and 2 have to be piped externally. 
Supply is via proportional piloting valve e.g. type FB 2/18 etc. or KFB 2/18  (both acc.
to D 6600).

Control pressure approx. 2.5 bar (start of stroke)
approx. 6 bar (full elevation)

MSHA-approval (USA) 18-NXA 05 0003-0
MA-approval (China) J2007101
ATEX-Certificate of conformity IBExU05ATEX 1115 X
Ex-proof level I M2 Ex d I 
Duty cycle (ED) S 1, one coil energized per solenoid housing
Protection class IP 67 (IEC 60529) 
Nom. voltage UN 12 V DC 24 V DC
Coil resistance cold R20 6.3 Ω 26.6 Ω
Lim. current IG 1.33 A 0.63 A
Current, cold I20 1.9 A 0.9 A 
Conditions of use:
max. ambient temperature +40°C 
max. fluid temperature +70°C 
Fuse I = max. 3x IG, each solenoid must be safe guarded

against overload and short-cut by fuse conforming
IEC 60127-2 UL 248

Surface coating Housing galvanically zinc coated
Coil and connection cavity are moulded

Electrical design and testing conf. EN 60079-0 (general requests), EN 60079-1 
pressure resistant encapsulation “d”) 

Electrical connection 4 x 18 AWG (approx. 0.8 mm2)
Cable length 3 m or 10 m 
Leads BK, WH, RD, GN; Item-Nr. 40003, General Cable

Actuation suffix E, EA, HE(A) 
Explosion-proof version of actuation
(flame proof) 
Voltage specification G 24 MSHA

Attention:
Additionally observe operating manuals
B 05/2003 and B ATEX

Not into combination with functional
cut-off F(FP).. (table 17) or all other sole-
noids mounted on connection blocks
(table 3 a, 8), ancillary blocks (table 19),
intermediate plates (table 22) and end
plates (table 11)

Coil a Coil b

Lift
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4.4 Functional cut-off, prop. pressure limitation

On/Off solenoid with manual emergency actuation  

Rated voltage UN 24 V DC 12 V DC 
Coil resistance R20 34.8 Ω 8.7 Ω
Current, cold I20 0.69 A 1.38 A 
Rated current I70 0.48 A 0,97 A 
Cut-off energy WA ≤ 0.3 Ws   ≤ 0.3 Ws 
Rel. duty cycle  1) S 1 S 1 
(reference temp. }11 = 50°C) 
Electr. connection EN 175 301-803 A
Protection class ( assembled) IP 65 (IEC 60529)

Circuitry Coil b     Coil a

1) Note: The duty cycle refers to one coil only of each twin solenoid.  The perm. duty cycle is only 50%,
when both coils are energized simultaneously 

Functional cut-off

4.5 Other solenoid valves

Electrical data - Connection blocks 
coding Z, ZM, V

- Ancillary blocks coding 
/5 R VV

Electr. connection

Circuitry
with coding
PA, PB, PD 
-G 12, -G 24, -X 12,-X 24

Slim design industrial
standard contact 
clearance 11 mm 
IP 65 (IEC 60529)

- Connection blocks 
coding F, D

- Add-on intermediate plates
coding ZPL 3 V(S)/E

- End plates coding E 3, E 6

- Connection blocks 
coding PA, PB, PD

Nom. voltage UN

Nom. power PN

Nom. current IN

Additional documentation

24 V DC 12 V DC

21 W 21 W

0.63 A 1.2 A

D 7490/1, D 7490/1 E (type EM)

24 V DC 12 V DC

24.4 W 24.4 W

1 A 2 A

D 7470 A/1 (type WN 1, WH 1)

24 V DC 12 V DC

21 W 21 W 

0.63 A 1.26 A

- Ancillary blocks coding 
/5 VV(VX, XV), /UNF 5 VV(VX,
XV), /5 DEA(DEB)

Nom. voltage UN

Nom. power PN

Nom. current IN

Additional documentation

24 V DC 12 V DC

30 W 30 W

1.25 A 2.5 A

D 7490/1 (type EM 4)

Circuitry
with coding
-G 12, -G 24,
-X 12, -X 24

EN 175 301-803 A
IP 65 (IEC 60529)

Circuitry
with coding 
-S 24

Plug Co. Schlemmer 
type SL-10  
IP 67 (IEC 60529)

Circuitry
with coding
-AMP 24 

AMP Junior Timer 
2-pin 
IP 65 (IEC 60529)

2 1
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5. Unit dimensions
All dimensions are in mm and are subject to change without notice!

5.1 Connection blocks and end plates
(For dimensions of the adapter plate, see page 21)

Type PSV 5. (F, D)-5
PSV 6. (F, D)-5

Directional spool valve
sections, see sect. 5.3 ++

For missing dimen-
sions of the end
plates, see sect. 5.2

Directional seated valve WN 1 F(D)
e.g. PSV 51 F-5

Without
WN 1..
e.g. PSV 6-5

Ports conf. ISO 228/1 (BSPP):

P and R = G 1 (type PSV 5...)
= G 1 1/4  (type PSV 6...)

M, LS and Z = G 1/4

Ports conf. SAE J 514:

P and R = 1 5/8-12 UN-2B (SAE-20)
LS, Z, M = 7/16-20 UNF-2B (SAE-4)

Intermediate plate
ZPL 55/9 

PSV 5 38.5

PSV 6 36.5

b
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Type PSV 5(6) ../.. -5, PSL 5(6). (F, D)/...-5, PSM 6. (F, D)/...-5

Directional seated valve
WN1F(D) e.g. PSL 51 F/350-5

Version with pressure limiting
valve, which can be arbitrarily 
activated (see below).

Without WN 1..
e.g.
PSV 61/300-5

For missing dimen-
sions of the end
plates, see sect. 5.2

PSV 5./., PSL 5./.

PSV 6./., PSL 6./.
PSM 6./.

PSV UNF 6./.   
PSL UNF 6./.
PSM UNF 6./.

Directional spool
valve sections, 
see sect. 5.3 ++

Pressure limiting valve
(a/f 12, a/f 13)

a b

22 75

26 74

26 72

Ports conf. ISO 228/1 (BSPP):

P and R = G 1 (type PSV/PSL 5..)
= G 1 1/4  (type PSV/PSL 6..)
= G 1 1/4 (type PSM 6..)

M, LS and Z = G 1/4
DW = G 1/4 (type PSM 6..)

Ports conf. SAE J 514:

P and R = 1 5/8-12 UN-2B (SAE-20)
LS, Z, M = 7/16-20 UNF-2B (SAE-4)

Intermediate
plate ZPL 55/9 

Type PSV 5 N 

approx. 80

ap
p

ro
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7
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