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Ml Overview of directional spool valve bank type DL

Directional spool valves are a type of directional valve. They control the direction of
movement and the velocity of single and double-acting hydraulic consumers.

Throttling directional spool valves are a type of directional valve. They continuous-
ly and manually control the flow rate in hydraulic systems with single and double-
acting consumers.

The throttling directional spool valve type DL influences the speed of the consumer
by throttling the pump circulation via a parallel circuit (bypass control). The close
fit of the spool in the throttling directional spool valve means that the leakage is
limited to a minimum for lifting functions. The throttling directional spool valve
type DL is suitable for applications in material handling and for lifting equipment.

Features and advantages

= Compact design

= Various actuation variants for manual actuation

= Up to 10 segments can be mounted in series connection
= Combinations possible for controlling lifting devices

Intended applications
= Industrial vehicles
= Machines for agricultural and forestry purposes Directional spool valve bank type DL
= Construction and construction materials machinery

= Road vehicle

4/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE
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1.1 Configuration example

DL11 -1GDBNN-B/E2 -2 -210

1 Connection block

2 Valve section
| 3 End plate

oo
I i
L.
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Available versions
Ordering example
DL21 -1-GD-B1/E1 -2 -210

System pressure limitation
2.3 "End plate"
2.2 "Valve section"

2.1 "Connection block"

2.1 Connection block
Ordering example

DL1 5

2.1.2 "Pressure-limiting valve"

2.1.1 "Basic type and size"

2.1.1 Basic type and size

Type Ports (ISO 228-1) Flow rate Pressure
P Qmax (lpm) Pmax (bar)

DL 1 G1/4 12 ... 16 315

DL 2 G 3/8 20 ... 30 315

6/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE
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2.1.2 Pressure-limiting valve

Coding Description Circuit symbol
5 Without pressure-limiting valve
| |
M ——

(P)

[ H &
P

1 With pressure-limiting valve l_ - _|

Pressure setting in bar. Adjustment range depending
on spring

M
* 10 to 160 bar Ha

= 10 to 250 bar
= 10 to 315 bar

HAWE Hydraulik SE D 7260/1 - 02-2023 - 1.0 7/36
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2.2 Valve section

A manifold can merge up to 10 valve sections.

Ordering example

L2 1 6 -B1 /E1

2.2.5 "Mounting type"
2.2.4 "Actuation”
2.2.3 "Circuit symbols"
2.2.2 "Consumer ports"

2.2.1 "Basic type and size"

2.2.1 Basic type and size

Type Description

L1 Single valve section, size 1

L2 Single valve section, size 2
© norice

L 1 or L 2 must only be specified in the order coding when ordering single valve sections.
2.2.2 Consumer ports

Coding Description Port Port size (ISO 228-1)

1 Only in conjunction with connection block coding DL 1 or DL 2 A B G1/4
(Chapter 2.1.1, "Basic type and size")

2 Only in conjunction with connection block coding DL 2 A B H G 3/8
(Chapter 2.1.1, "Basic type and size")

8/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE
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2.2.3 Circuit symbols
Coding Description Circuit symbol
G D E 4/3-way directional spool valve for use with double-acting G D E
consumers
B H HH HH
<] ><J ><J
B—H H—P B—=+—P B—H H—P
A—d H—R A =+ R A = R
H H H H H H
B 4/3-way directional spool valve with additional outflow B
pressure for use with double-acting consumers e
Common applications: §<
Stabilising cylinders with dragging loads, especially when
used with load-holding valves or when used without B— H—P
additional check valves. A—H H—R
H H
N, R 3/3-way directional spool valve for use with single-acting N R
consumers
HH
Depending on size and mounting type, port A or B can be \'_ ‘/|_
sealed (see Chapter 4.2, "Valve section")
B—H H—P H— P
H—R A—H H—R
H H
|_
|_
A P 3/3-way directional spool valve with narrow fitting
tolerance for use with single-acting consumers.
Common applications: A P
Hydraulic cylinders for industrial vehicles
HH
To ensure that the return pressure is as low as possible, H
and that there is therefore as low a counter-pressure as ~ ‘/l-
possible when lowering with a low dead weight or load,
the A or P spool should always be used in the last valve H — ::: P _1 ::: P
section, directly before the end plate. g R H R
Only in conjunction with H
= Connection block coding DL 2 (Chapter 2.1.1, "Basic H

type and size")
= Consumer ports coding 2 (Chapter 2.2.2, "Consumer
ports")

HAWE Hydraulik SE D 7260/1 - 02-2023 - 1.0 9/36
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2.2.4 Actuation
2.2.4.1 Manual actuation without contact switch

Coding Description Circuit symbol

B,B1 Manual actuation with spring return

ur

= B 1: without hand lever

- T T T
| |
L1

W

C,D Manual actuation with detent C
= (: Version with detent for switching positions a and b
= D: Version with detent for switching position b, spring return for
switching position a

W o

JE E S

r—T T T T T
|
[ R

rTTT T T T
|

pd
pd

© nNoricE

For valve banks with a mix of actuation types, the individual actuation coding B, C or D should be arranged in the same
sequence as the spools to which they belong.

Ordering example: DL 21-2-GGR-BCD/E 1-3-180

10/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE
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2.2.4.2 Manual actuation with contact switch
Manual actuation with spring return and contact switch
Coding Description Circuit symbol
B 4 Actuation with contact switch type SEK 103/S/PG11K from ELAN
B5

Protection class: IP 67

- Only in conjunction with connection block coding DL 2 (Chapter 2.1.1, "Basic type and size") o

= B 5: without hand lever

N

=
B4S Actuation with contact switch type V 3S with roller actuation type VLR 1 from Burgess | |
B5S Lol
Protection class: IP 67 I__—l
- Only in conjunction with circuit symbols G, D, E, B, N, R (Chapter 2.2.3, "Circuit symbols") | |
F—
= B 5S: without hand lever | |
B 40 Actuation with contact switch type XGG2-88-520Z1 with roller actuation type S20 from Sicatron | _JI
B 50 %
Protection class: IP 40
- Only in conjunction with circuit symbols G, D, E, B, N, R (Chapter 2.2.3, "Circuit symbols")
= B 50: without hand lever
Manual actuation with spring return and provision made for contact switch
Coding Description Circuit symbol
B 6 - Without switch or switch retainer
B7 - With switching curve

= B 7: without hand lever

wr

B3 - Without switch | |
B9 - With switching curve and switch retainer for contact switch type B4 S, B 5 S or B 40, B 50 i___i
- Not available for circuit symbol R and P | |

| |

= B 9: without hand lever F—

B 81 - Without switch : :
B 91 - With switching curve and switch retainer for contact switch type B 4 and B 5 4

W

- Only for DL 2

= B 91: without hand lever

HAWE Hydraulik SE D 7260/1 - 02-2023 - 1.0 11/36



[RVA W S

HYDRAULIK

2.2.4.2.1 Contact switch set-up

Version B 4,B5,B 6, B 7, B81andB91

The switch can be adjusted on the switch retainer so that in switching positions a or b the contact bridges 11 - 12 or 23 - 24 can be

used as N/O contacts or N/C contacts, as required.

Circuit symbol G, B, D, E, N, A

Switch is not set up adjusted. It is to be adjusted as needed when it is electrically connected to its switch retainer. The switch is
pressed in the spool valve neutral position; for circuit symbols N and A it is also pressed in position a.

Neutral position

|
_'[ 12 (24)

1 (23)

Circuit symbol R, P

Switch is to be adjusted so that the contact bridge 23 - 24 is open in the neutral position and closed in position a.

Neutral position

0
|
'[ (12) 24
_ J>”J>
@ e

(1) 23

Position aor b

?
1 (23)

Position a

(12) 24

7
(1) 23

12/36
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B4 B5 B6, B7

%“ L (=T ]|
=T -
gE=dp | LEEEJ

_.—M—__.T:l
@ [ ® |
- S

1  Cable fitting

B 81, B91

32

1 Switch retainer

HAWE Hydraulik SE D 7260/1 - 02-2023 - 1.0 13/36
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VersionB 4S,B5S, B 40, B50,B 8, B9
Circuit symbol G, B, D, E, N, A

The switch is pressed in the spool valve neutral position; for circuit symbols N and A it is also pressed in position a.

Neutral position Position a or b
0 0
b a
o
\»é |
| \ | /
2 (4) ‘|'/§fm 2 (4)

%lbtﬁ&#% /"\3&%{1

Connection Colour B4S,B5S B 40, B 50
1 Black -- --
2 Grey N/C contact N/O contact
4 Blue N/0 contact N/C contact
B8 B9 B 40, B 50
b 10.5 @
m $3.3 |
f ~
% X o
R U
[ NEY
| — ©
L1 ax -
[ . | )
Lh==F=41 1
—_— o]
r— —IL___I-_I
o | R
=,
1 Approx. 500 long 1 Switch retainer
Detail X Type a b c d
- DL1 4,5 18,5 12,5 10
o \23 3
o o DL 2 6 26 17,5 17

14/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE
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2.2.5 Mounting type

Mounting direction

= Connection block left
= Add-on spool valve connected from left to right

Control lever actuation

= a=spool is pushed into the spool block
= b =spoolis pulled into the spool block

Coding Description View Circuit symbol

E1l Ports A, B, R point backwards
E2

= E 1: Standard version E1 E2
= E 2: Actuation housing turned through 180°

i =
e | T
LUla | Urda P
R
F1 Ports A, B, R point forwards
F2 = F 1: Standard version
= F 2: Actuation housing turned through 180° F1 Fo
Only in conjunction with connection block coding DL 2 0 0
(Chapter 2.1.1, "Basic type and size") a b b a
N o)
NN

-

| —
| I
|
| I |

HAWE Hydraulik SE D 7260/1 - 02-2023 - 1.0 15/36
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2.3 End plate

Coding Description Circuit symbol
2 End plate with R port for returning the flow rate to the tank.
Standard version made of zinc die casting. L
2ST End plate with R port for returning the flow rate to the tank.
Version made of steel for use with increased return pressure. o
Only in conjunction with connection block coding DL 1
(Chapter 2.1.1, "Basic type and size") v
(P) | |
®) ERJ
3 End plate made from steel with W port for connecting another

manifold

(P)
(R)

=

16/36
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3 Parameters

3.1 General data

Designation
Design
Model

Material

Attachment
Installation position

Ports/connections

Hydraulic fluid

Cleanliness level

Temperatures
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Directional spool valve bank
Spool valve, manually operated

Valve bank

= Spool block coding L 1: Steel

= Connection block coding DL 1 and DL 2 as well as spool block coding L 2: Steel, nitrided surface
= End plate coding 2: Zinc die casting

= End plate coding 2 ST and 3: Steel, nitrided surface

Mounting thread or tapped holes, see Chapter 4, "Dimensions"

Any
= P: Pump
= R: Reflux

= A, B, H: Consumer
= W: Additional, pressure-loadable port

Hydraulic fluid, according to DIN 51 524 Parts 1 to 3; ISO VG 10 to 68 according to DIN ISO 3448

Viscosity range: 4 - 1500 mm2/s

Optimal operating range: approx. 10 - 500 mm2/s

Also suitable for biologically degradable hydraulic fluids type HEPG (polyalkylene glycol) and HEES (synthetic
ester) at operating temperatures up to approx. +70°C.

IS0 4406

20/17/14

Environment: approx. -40 to +80 °C, hydraulic fluid: -25 to +80 °C, pay attention to the viscosity range.
Start temperature: down to -40°C is permissible (observe start viscosities) as long as the steady-state
temperature is at least 20K higher during subsequent operation.

Biologically degradable hydraulic fluids: note manufacturer specifications. With consideration for the seal
compatibility, not above +70°C.

3.2 Pressure and volumetric flow

Operating pressure

Flow rate

= pmax = 315 bar (ports P, A, B)
* PR max = 20 bar

see Chapter 2.1.1, "Basic type and size"

HAWE Hydraulik SE

D 7260/1 - 02-2023 - 1.0 17/36
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3.3 Weight

Connection block with Type

pressure-limiting valve
DL1 =0.3 kg
DL 2 = 0.45 kg

Connection block without Type

ressure-limiting valve
. 2 DL1 = 0.4 kg

DL 2 = 0.5 kg

Add-on spool valve with Type
actuation

DL1 = 0.5 kg
DL 2 =0.85 kg
End plate Type Coding
2 2ST 3
DL 1 =0.1 kg =0.1kg =0.3 kg
DL 2 = 0.15 kg - = 0.4 kg

3.4 Characteristic lines

Viscosity of the hydraulic fluid approx. 60 mm2/s

Circulation pressure P — R

DL1 DL 2
Ap (bar) Ap (bar)
% ® %0 @
6, 7 6 7
(7 4 5 4,5
20 AAf 20
/ 1,23
/ 1,23
0 Q (I/min) 0 = Q (I/min)
0 4 8 12 16 0 10 20 30
Q flow rate (Ipm); Ap flow resistance (bar) Q flow rate (lpm); Ap flow resistance (bar)
1 Number of spools 1 Number of spools

18/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE
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Pressure difference P — A/Band A/B — RorP — Hand H — R
Circuit symbol G, B, D, E, N, R
DL1 DL 2
Ap (bar) Ap (bar)
25 a 30
20 / : n
‘32/ // 20 g'/’f c
// i cej Q/ 7 / cei
Q/ % f / ” aE
N2 / 2
A5 / s / //// v
ez =
0 Q (I/min) 0 i Q (I/min)
0 4 8 12 16 0 10 20 30
Q flow rate (Ipm); Ap flow resistance (bar) Q flow rate (lpm); Ap flow resistance (bar)
Sequence Number of valve sections
Valve sections P A/B A/B > R
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1st o c c C o o c f f f e e d d
2nd c c c c c c f f f e e d
3rd b b b b b f f f e e
4th b b b b f f f e
5th b b b f f f
7th a f

HAWE Hydraulik SE D 7260/1 - 02-2023 - 1.0 19/36
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Circuit symbol A, P

DL 1 DL 2
Ap (bar) Ap (bar)
20 20

15 15
/
10 // A 10 /
Vs
/

5 —~
H— R

-
0 —‘4 Q (I/min) 0 ——— Q (I/min)
0 4 8 12 16 0 10 20 30
Q flow rate (Ipm); Ap flow resistance (bar) Q flow rate (lpm); Ap flow resistance (bar)

Flow resistance per control edge:

The characteristic lines always apply to the specified flow direction. For 4/3 or 4/2-way directional spool valves, the overall resistance
Ap, measured at input P, is composed of the inflow side element A pin and the outflow side element A pout. Here it is to be noted that
on consumers with a cylinder area ratio not equal to one ¢ (differential cylinders) the return flow Qout may be less than or greater than
the inflow Qin, depending on the direction of movement!

Ap Ap=DAp, +Dp_ .- @ A
_ out in out =—_
Ap=Lp;,+—p $=7A;
Q _% Qout=Qin"p
out™ @
As As Ap = Overall resistance
T \ A T \ A Apin = Pressure loss inflow side
1 1
I:' I:- Apout = Pressure loss outlet side
N N
Quue J ‘ ‘ 1 Qs a, t ‘ ‘ ‘ Qo Qin = Flow rate inflow side
Apout Apig Api, Apout Qout = Flow rate outlet side
[0} = Cylinder area ratio
A1 = Area piston side
A3 = Area rod side

20/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE



3.5 Electrical data Contact switch

Coding B 4, B 5

Protection class
Mechanical service life
Switching frequency
Switching of small loads

Thermal nominal current

CodingB 4S,B5S

Protection class
Mechanical service life
Function

Resistance load at
15 -30V DC

Coding B 40, B 50

Protection class
Mechanical service life
Function

Resistance load

IP 67

30 x 106 switching cycles
3600 switches/h

Min. 24 V DC / 10 mA

10 A

IP 67
106 switches
Changeover switch

3A

IP 40
2.5 x 105 to 50 x 106 switches

Changeover switch

VvV DC

220
200

150

\

\
110 \\\
100 N
80 N
48 NN

NN
40 Q
36 N

30
24
20
15

12
10

[

0.1 0.2 0.4 0.6 1 2 4 5 10 16
Resistance load in A; nominal voltage in V DC
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3 Dimensions
All dimensions in mm, subject to change.

4.1 Connection block

DL 1

Connection block without pressure-limiting valve

DL 15
18 0
[0}
—_—
__| C)_F Pl |=
J9 & sllasPs
N NS4 ="
© %I i PR
15 /LL o s T 2xM6 T8
@ @ 25
1 Valve section
2 End plate
Connection block with pressure-limiting valve
DL 11
13
i = @ F
N
of ] '
¢ ’IJ | ’_mw p
H . o
——= 4
o ¥ ~
¥ A B\
© &1 PTY
15 /LL o s T 2xM6 T8
@ @ 18
25
1  Valve section
2 End plate
3 Sealing option
Ports (ISO 228-1)
P G1/4

22/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE
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DL 2

Connection block without pressure-limiting valve

DL 25
18 e
1
9 @ Q N [Fe
Y I
o ¢ fany M &
el s &
M EEﬁtj STREP
18 /I—L 12 2xM8 T 8
50 @ @ 25
1 Valve section
2 End plate
Connection block with pressure-limiting valve
DL 21
ﬁw
e
N
0 l 27 l
© | fe}
< | i.
[ T 1 j—_
el @ w B
ol " : fany ) /m\ &
’ ) e >
. 7 PITE
18 /LL 12 2xM8 T 8
50 @ @ 18
25
1 Valve section
2 End plate
3 Sealing option
Ports (ISO 228-1)
P G3/8

HAWE Hydraulik SE D 7260/1 - 02-2023 - 1.0 23/36
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4.2 Valve section

DL 1
Circuit symbol G, B, D, E, N, R

40

Yz
N2 W_
s

=|= 45

1 Circuit symbol N: Port A not applicable for all mounting types

2 Circuit symbol R: Port B not applicable for all mounting types
3 Connection block
Ports (ISO 228-1)
A B G1/4
DL 2

Circuit symbol G, B, D, E, N, R

,rrr

vy

EFJ
o / @B ;_EEI
7

©
o) . + o
[ A \P_# % *
l %J L
f—— T Ox=+==0
=| = 50
34.5 Coding a b Ports (ISO 228-1)
Consumer port A B
1 Circuit symbol N: !
- Port A not applicable for mounting types E 1 and E 2 1 12,8 24 G1/4

- Port B not applicable for mounting types F 1 and F 2 > 108 28 63/8
2 Circuit symbol R: Port B not applicable for all mounting types '

3 Connection block

24/36 D 7260/1 - 02-2023 - 1.0 HAWE Hydraulik SE
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Circuit symbol A

— [
P R
= | =2 |
. //_ Exd _7/_| £ =
A | . —+-—
2 // H& @E 3 L
| Fany P T
== ReEE
== M8 T 10 50
34.5

1 Connection block

Circuit symbol P

o (g
© | mMez1o | 1S4, | ~E
© LT3 I LI ||
| REFH _ £
L & B .

© / % —

n Y [¢e]

o) /, H @I%B o) _T—
T & P | I
= te+xd

= | = 50
34.5

1 Connection block

Coding Ports (ISO 228-1)

Consumer port H

2 G3/8

HAWE Hydraulik SE D 7260/1 - 02-2023 - 1.0 25/36
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4.3 Actuation

4.3.1 Manual actuation with spring return

DL 1
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1 Hand lever can be attached here
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DL 2
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1 Hand lever can be attached here
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4.3.2 Manual actuation with detent

DL 1
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1 Hand lever can be attached here
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DL 2
Coding C, D
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1 Hand lever can be attached here
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4.4 Mounting type

DL 1
CodingE1,E2

©) ®

fb\\ O % ™ O /N @ |
O\ SNy )\
LYY Ny Y
|
|
|

'\ /1 \\\
Wl W

TJU

N

1 Mounting type E 1
2 Mounting type E 2: Actuation housing turned through 180°
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CodingE1,E2

1 Mounting type E 1
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2 Mounting type E 2: Actuation housing turned through 180°
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Coding F1, F2

1 Mounting type F 1
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2 Mounting type F 2: Actuation housing turned through 180°
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4.5 End plate
DL1
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Installation, operation and maintenance information

Observe the document B 5488 “General operating instructions for assembly, commissioning, and maintenance.”

5.1 Intended use

This product is intended exclusively for hydraulic applications (fluid technology).
The user must observe the safety measures and warnings in this document.

Essential requirements for the product to function correctly and safely:

> All information in this documentation must be observed. This applies in particular to all safety measures and warnings.

> The product must only be assembled and put into operation by specialist personnel.

> The product must only be operated within the specified technical parameters described in detail in this document.

> All components must be suitable for the operating conditions when using an assembly.

» The operating instructions for the components, assemblies and the specific complete system must also always be observed.

If the product can no longer be operated safely:
1. Remove the product from operation and mark it accordingly.
v It is then not permitted to continue using or operating the product.

5.2 Assembly information

The product must only be installed in the complete system with standard and compliant connection components (screw fittings, hoses,
pipes, fixtures etc.).

The product must be shut down correctly prior to disassembly (in particular in combination with hydraulic accumulators).

A\ DANGER
Sudden movement of the hydraulic drives when disassembled incorrectly
Risk of serious injury or death

> Depressurise the hydraulic system.
> Perform safety measures in preparation for maintenance.

5.3 Operating instructions

Observe product configuration and pressure/flow rate.

The statements and technical parameters in this document must be strictly observed.
The instructions for the complete technical system must also always be followed.

O norice
> Read the documentation carefully before usage.
> The documentation must be accessible to the operating and maintenance staff at all times.
> Keep documentation up to date after every addition or update.

A\ CAUTION
Overloading components due to incorrect pressure settings.
Risk of minor injury.
= Pay attention to the maximum operating pressure of the pump, valves and fittings.
= Always monitor the pressure gauge when setting and changing the pressure.
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Purity and filtering of the hydraulic fluid
Fine contamination can significantly impair the function of the product. Contamination can cause irreparable damage.

Examples of fine contamination include:
= Swarf

= Rubber particles from hoses and seals

= Dirt due to assembly and maintenance
= Mechanical debris

= Chemical ageing of the hydraulic fluid

© norticE
New hydraulic fluid from the manufacturer may not have the required purity.
Damage to the product is possible.

> Filter new hydraulic fluid to a high quality when filling.
» Do not mix hydraulic fluids. Always use hydraulic fluid that is from the same manufacturer, of the same type, and with the
same viscosity properties.

For smooth operation, pay attention to the cleanliness level of the hydraulic fluid (cleanliness level see Chapter 3, "Parameters").

Additionally applicable document: D 5488/1 Qil recommendations

5.4 Maintenance information

Check regularly (at least once a year) by visual inspection whether the hydraulic connections are damaged. If external leakages are
found, shut down and repair the system.

Clean the surface of the device regularly (at least once a year) (dust deposits and dirt).
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