Over-center valves type LHT

with oscillation damping

Flow rate Qpqx = 250 Ipm See also:
Operation pressure py,,x = 450 bar ® Over-center valve type LHK acc.to D 7100
® Over-center valve type LHDV ~ acc.to D 7770

Version for manifold
mounting

Banjo bolt version

Version for
screwing-in

Version for direct pipe
connection

1. General information

These over-center valves are throttle valves which are commonly used for a well controlled movement of loads connected to
double acting hydraulic consumers (lifting and swivel cylinders). They prevent a collapse or eventual rupture of the fluid column. The
velocity is determined by the flow to the consumer.

With dragging loads the flow out of the consumer is throttled in such a way that the pump, feeding the contrary side, always has to
overcome a slight back pressure.

This back pressure is caused by a spring which usually is set about 15% higher than the respective maximum load induced pressure
for the device enabling compensation of dynamic forces.

These valves can be customized to suit most applications by employing orifices of various diameter at the in- and outflow of the
control line that influence the release ratio as well as the dampening characteristic. Special dampening elements like with type LHDV
(D 7770) are only used at type LHTZ. Their use is most advantageous at applications where the dampening characteristic of type
LHK (D 7100) is not sufficient, i.e. applications, which are less prone to low frequent oscillations like nodding etc.

The valve is zero leakage in unoperated state. All of these valves, beside valves with geometric release ratio 1 : -, perform also
as a safety valve. At valves with release ratio 1 : « (line rupture safety valves), the control pressure is independent of the load
pressure. Therefore a shock valve installed as option in the valve body is necessary to safe guard eventual pressure surges or
creeping pressure rise on the consumer side.

When the load is dropped via pressure at the opposing side this pressure will also enter the control line and open-up the outflow
side i.e. only the design related back pressure valve will be effective.

® Design versions:
- Pipe connection (tapped ports or SAE-flange)
- for manifold mounting
- as banjo bolt
- for screwing-in

® Versions:
- double acting cylinders with control line (coding 11)
- double acting cylinders, ports of the opposite side in the block, minimized piping effort (coding 14)
- with additional shock valve enabling quick removal of pressure peaks (coding 15)

- with additional port enabling connection of a second, double acting consumer being operated in parallel (making a second
over-center valve superfluous; coding 18)

- Circuitry for winches with integrated loose rope prevention (coding 17)
- Circuitry for double acting cylinders and alternating load directions (coding 21, 23, 25)

m HAWE HYDRAULIK SE D 7918

HYDRAULIK STREITFELDSTR. 25 ¢ 81673 MUNCHEN Over-center valve type LHT

© 1999 by HAWE Hydraulik March 2004-12

2.3



D 7918 page 2

2. Available versions, main data
Order examples:

LHT50G  -15-8- A 6-300/280
LHT 50 SAE -11-6- C 6-80

Individual valve for pipe connection
Individual valve with SAE connection flange

LHT3 E B 7-400 Cartridge valve
LHT 21 H -14 B 4-350 Version for banjo bolt mounting
LHT 33 OMP -21 A 7-250 -B 7-250 Double valve for sub-plate mounting
L Shock pressure (bar)

Outflow (only at symbol -15, -23, -25)

orifice D2

see table 2, L Load pressure (bar)

page 3 (or release pressure with ygeo = 1: =)

Table 1:

Pressure ranges shock valves:

Basic type Pressure
range (bar)

LHT 23 SAE-25W | 90 ... 160

161...220
221...340
LHT 33 P-15 20 ... 160

LHTZ 33 P-15 161 ... 400
LHTZ 30 P-23

LHT 34 G-15 150... 250
251... 340
LHT 50 ...-15 20 ...160
161... 450

Basic type, size, connec- Flow coding

F

Geometric release ratio yge,

tion manner and symbols A |B |C | D | E |
6 3

Size 2 28 |14 | 10 | | |

Flow rating (Ipm)

1
1

14
:8

LHT 21 G -11 )

LHT 21 P A1 with Apy_ of approx. 40 bar Pressure range (bar) 1)

e pl Also avail. coding AB, flow rating = 20 Ipm 20... 60

e S (see Ap-Q-curve in sect. 3) 61.. 250

LHT 21 H -14 251 ...400

LHT 22 G -11

LHT 22 P -11

LHT 23 SAE -25W

Size 3 130 | 85 | 55 | 35 | 20 | 10 7 1:7 0 1100 2)

LHT 33 G -11 Flow rating (Ipm) Pressure range (bar) 1) | Release pressure

LHT 33 P -11 with Apy_r of approx. 40 bar 20 ... 49 D2=0 | D2=6

LHT 33 P -15 50 ... 199

LHT 33 OMT -17E 200 ... 319(400) 9 9 14124 43
15... 25 | 46... 123

LHIE S from 320 26.. 40 | 250...310

LHT 33 OMP -21 e 65

LHT 34 G -15 66 9

LHTZ30P -23

LHTZ33P -15

LHT3 E 1) 1:4

130 | 85 55 35 20 10
1:7
130 | 85 55 -- -- - 10 1:10
Flow rating (Ipm) Pressure range (bar) 1) 20 ... 200
with Apy_, of approx. 40 bar 201 ...400

Size 5 250 ‘200 ‘ 150 ‘ 100 ‘ 50 ‘ 25 6 1:6 0 1:00 2)

LHT 50 G -11 Flow rating (Ipm) Pressure range (bar) Release pressure

LHT 50 SAE  -11 9) with Apy_,¢ of approx. 40 bar 20... 89 D2=0 | D2=6

-14 3

LHT 50 SAE -14 9) 90... 259 1530 26 . 90

LHT50G  -15 260 ... 450(400) 3) 1.7 21

LHT50 SAE  -15 9) 31..70 | 95... 215
71..100 | 216...305

g

Connection manner:
E = Cartridge valve (The inflow and the optional outflow orifice
must be integrated somewhere else in the manifold!)
H = With banjo bolt
G = For pipe connection conf. ISO 228/1 (BSPP)
P = For manifold mounting (only port V is housed in the manifold)
SAE = For SAE connection flange
OMT = For direct mounting onto motors type OMT (Co. DANFOSS)
OMP = For direct mounting onto motors type OMP or OMR
(Co. DANFOSS)

Geometric release ratio

\ugeo¢1 :

oo

]
| Effective

rj/ load

]:‘ % pressure

R

=

Geometric release ratio
Wgeo = 1:00 2)

.V i
/ ?/r:/]:r:g:ée
ME] # of the load

Lz pressure
¥

Footnotes 1) 2) 3) see page 3!
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M1

Symbols

Basic valve (illustrated for geom. release ratio Wge, # 1 : =)

LHT

..-17E

Pre-load valve
type VR 3.C
(see also
page 9)

LHT ...

<

——— H
- — 7z
F
LHTZ ...-15
V. T
M=tk
&=
| AR s LHT 33 OMP-21
L
ot
oL oD+ |
LS L_A_7 | O
__X.¢_J |
————————}
E z
LHT 23 SAE -25W LHTZ 30 P-23
oo B B vz Vi B R _ V2
", [ ]65 | =l e
B = | &)
e
= T |
s ||y ||
-y I?' "“ e b Se
M= = W Core | : L
b N < y
[ sl e — 1 1o M -4 0N YD l ﬁ@-xm—, ol
: SN e e o SO S
S S - N XA T
F1 w F2 Floost s2 F2
%
Table 2:  Effective release ratio ,q, outflow orifice D2 Cartridge valve
Type LHT 2..., LHT 33 OMT(OMP) and LHT 3 E only with geom. release ratio yge, LHT 3E
(no outflow orifice D2); With all other versions the effective release ratio e, i.e. the necessary
release pressure is determined by the orifice combination D1/D2
Examples: LHT 33 P11 -6 - A7 - 200 A release pressure pgont Of approx. 90 bar is necessary
Wgeo =117, Wreq =1:2.28  (without effective load pressure)
LHT 33 P11 -0- A7 - 200 )
_ -1:7 A release pressure pgqont Of approx. 30 bar is necessary
‘Vgec WYreal .
Manifold
Coding 4 5 6 (series) | 7 8 0 4 antio
Orifice-& (mm) 0.4 0.5 0.6 0.7 0.8 -
Actual LHT3..-.4-... | 1:2.84 | 1:2 1:130 [1:0.83 |1:053 |1:4
(dynamic)
release ratio LHT3..-.7-... | 1:496 | 1:35 | 1:228 |1:145 [1:093 [1:7
with type LHT5.-.6-...| 1:426 [ 1:3 | 1:1.95 [1:124 [1:079 [1:6
Note: Inflow orifice D1 0.5 mm (standard, no coding).

1) Type LHT 2..., LHT 33 OMT(OMP) and LHT 3E only with geom. release ratio Wgeo (N0 outflow orifice D2)

2) Notes regarding geom. release ratio Wgeo =110
- This valve version does not show a safety valve function, as the load pressure is not applied (see symbol)
- The set release pressure pgqn directly corresponds to the necessary pressure at port S to open the valve.

- The functionality is like with a line rupture safety valve.

- Attention: The use of an outflow orifice D2 (acc. to table 2) will dampen oscillations but will raise the required pressure

at port S (see the various pressure ranges at table 1)

3) Pmax is restricted for version with SAE hole pattern
4) Prepared, the outflow port of the control line is plugged, corresponds to the geom. release ratio Wgeo

5) Set at 30 bar by HAWE (adjustable range 10 ... 50 bar)
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3.

Additional parameters

Nomenclature
Design

Installed position
Ports

Mass (weight)
approx. kg

Flow direction
Release ratio

Pressure adjustment

Pressure alterations
(over-center valve)

Pressure alterations
(shock valve)

Over-center valve with hydraulic release and bypass check valve

Over-center valve: cone seated valve
Bypass check valve: plate seated valve

Any
F,V,V1,V2, A, Band R Main ports
M, Sand Z Control and pick-up ports dep. on type
LHT 21 H -14 =06 LHT33G(P) -11 =13 LHT50G -11 =24
LHT 21(22) G(P) -11  =0.8 LHT@Z)33P -15 =17 LHT 50 SAE -11 =3.0
LHT 21 (UNF)P -14 =1.0 LHT33SAE -18 =24 LHT50G -15 =32
LHT 23 SAE -25W =3.2 LHT 33 OMT -17E =2.4 LHT 50 SAE -14(15) =3.9
LHT33OMP -21 =2.8
LHT 3 E =0.6 LHT 34 G -15 =22
LHTZ30P -23 =5.0

Operation direction (load holding function) V - F, V1 - F or V2 > F

Freeflow F -V, F>V1, F > V2

Blocked valve approx. 1:4,1:7,1:8,1:6 dep. on basic type

Opened (released) valve approx. 1:1to 1: 5 dep. on orifice-J-ratio and basic type see sect. 2

A pressure gauge should be used whenever the pressure setting is adjusted or altered! The given figures
for pressure alternation per rotation and per mm adjustment travel of the perforated disc (within the
connector F) or of the set screw (at the spring housing) are only a rough guide line for approximately
achieving the desired setting (start of operation). The setting should be at least 15% above the max.
expected load pressure.

Over-center valve function (\ugeo =1:4;1:8;1:7;1:6)

Line rupture safety valve function (ygeo = 1: =)

Type Wgeo | Pressure variation per mm Pressure variation per turn
according to pressure range Apgpying (0ar/mm) | APget (bar/U) = k - Apgpyring
LHT 2 0 ... 60 bar 61...250 bar | 251 ... 400 bar K- 134
1:4 24 i 124 | k= 1.25 (only LHT 21 (UNF) P 14)
1:8 49 85 255
LHT 3 20...42bar | 50...199 bar | 200 ...318 bar
1:7 18 30 40
9... 14 bar 26 ... 40 bar 41 ... 65 bar k=181
1:iee 1 3 13 k = 1.25 (only LHTZ 30 P 23)
LHT3E --- 0 ... 200 bar 201 ... 400 bar
1:4 --- 16 30
1:7 -- 30 40
LHT 5 20...89bar | 90...259 bar | 260 ... 450 bar
1:6 14 27 29 k=125
15...30bar | 31...70bar 71...100 bar
1:io0 3 5 6
Type LHT 28..-25.. LHT 33 P-15.. | LHT 34 G-15.. | LHT 5..-15..
Spring (pressure pyay bar) 340 (220|160 | 400 160 340 250 450 | 160
Pressure alternation (bar/rev.) S R 100 19 - - 80 17.5
Pressure alternation (bar/mm) | 40 |27 [17 | -- - 66 40 - -

Test bench Pressure M @ Slacken the Both grub screw
with hand gauge . Type or SEAL-LOCK nut which serve
pump LHT 50.. for locking ® and must be
@ @ @ —_—— slackened prior to any pressure
adjustment
7N — F :
v @ The perforated disc can be
ea rotated with an allan key a/f 6
= i % @ (mm), the set screw with a screw
® OO ® driver
. . . . . = pressure increases

This bypass-throttle valve is a must with test rigs using a motor pump! G

The pump should be circulating via opened throttle valve, then close the = pressure decreases
throttle valve slowly until LHT starts barely responding (avoid larger flow

since the valve might squeal). ® Retighten the grub screw /

Attention: The pump has to be connected to port S with geom. release
ratio Ygep =1 10!

SEAL-LOCK nut @ after per-
formed adjustment.
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Continuation: Additional parameters

Hydraulic fluid Fluids 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 mm?2/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.

Temperature Ambient: approx. -40...+80°C
Fluid: -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 subsequent 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.

Functional restriction The use of these is restricted when combined with directional valves enabling [
differential circuitry during any switching position e.g. coding C of D 5700. =
Valves intended for one load direction only (symbols 11 to 18) must not be B P
connected to the rod side of hydraulic cylinders.
A R
Ap-Q-curves Operation direction V — F (depending on the flow size, acc. to table 1 in sect. 2)
Free flow F — V (characteristic back pressure)

Type LHT 2..
80

70

AB

(bar)

o o
o o
I~

N
\

o
I~
\

W
>

\
\
\

/

L

— T
éé///_, |

0

0 1

Back pressure Ap (bal

o o

20 30 40
Type LHT 3.. Flow rate Q (Ipm)

EIRTIN)
o
20/

/ Dt

10
L—T1
6

O -4
0 20 40 0 80 100 120

™~

~~_m
NS
N

A

Back pressure Ap (bar)

Flow rate Q (Ipm)

Type LHT 50..

70

o

60

50

40

30 / /

20 // / // =
Yl
i 50 100 150 200 250

Flow rate Q (Ipm)

Back pressure Ap (bar)

Fluid viscosity during tests approx. 50 mm2/s
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4.

4.1 Basic valves

Type LHT 21 G-11

Unit dimensions

All dimensions in mm, subject to change without notice!

a/f 22
Torque 30 Nm

LHT 22 G-11 35 22
s 1) v Ports conforming
3 @ é} F & J 1SO 228/1 (BSPP):
- LHT21 V,F=G1/4;S=G1/4
| f LHT22 V,F=G3/8;S=G1/4
12.5 60 45.5 12.5
Type LHT 21 H-14 2/f 22
Torque 30 Nm
o £ Ports conforming ISO 228/1 (BSPP):
el g - 3F ) A B,F,V=G1/4
<
&l s
2) Both, the seal ring and the spot
face show the same diameter.
2) 46
Seal ring
KDS-1/4 A3C Torque 30 Nm
Skt.-head screw
T LHT 21 P-11 ISO 4762-M6x40-8.8-A2K Hole pattern of the manifold
ype - top view
LHT 22 P-11 _»15.7]5' 45 45.5 (top view)
I
d
=3¢ S © o o
o A 7 ) v ©
¥ et 0 R =
0 ~
= - o o R I
31.5 5 a/f 22 f f Z1 - No
e <"r Torgue 30 Nm o
g‘ 3 e d; (40) M8, 10 deep
N
g
\! dy = max. &5
VW4 O-rings d, = max. &3
V =6.02x2.62 NBR 90 Sh
S =3.7x1.78 NBR 90 Sh
Type LHT 21 P-14 a/f 10
LHT 21 UNF P-14
v a/f10 .
Q 1) Attention:
The hexagonal spring housing must be
tered while installing the pipe fitting !
° Skt-head screw countered while installing the pipe fitting
0 v ISO 4762-M6x40-8.8-A2K
<~ @$ ®
B H £
E
8
)
o
; N
“N?_ Hole pattern of the manifold
—-f— (top view)
O-rings 48.5
—= 6 4.47x1.78 NBR 90 Sh - M6, 10 deep
16
— d = max. @4
12 ‘ Iy
A }B— - o 5 LO* \\’V ]v' ‘ @
8 0
N
60.5 -
Ports
LHT 21P-14: A, F =G 1/4 (1SO 228/1 (BSPP)) (73.5) M6, 10 deep
LHT 21 UNF P-14: A/ F =9/16-18 UNF-2B (SAE J 514)
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Type LHT 23 SAE-25W

Skt.-head screw
DIN 912 3/8”-16x2.75”

8.5 ) 60 14
£
[T [T1 [T s o
N
2l
o o
D D [ 8 § £
O =
140 f iz
Ports conforming
ISO 228/1 (BSPP):
70 O-ring 20.29x2.62 IiOFZ 8/=(GS1/2)
NBR 90 Sh ' -
‘ w =G1/4
i F_EEEI,_'_l_'
W O M1, M2 =G 1/4
4 975, © 5o
F1 \&ﬂ@ @ F2 3
@ M1 i Hole pattern of the manifold (top view)
III| II 7.1 125.8
32.5 75 ™ ”
& 50.8 242 3/8”-16, 12 deep
JR— JR— R ]
103 o~ *
~ m Va;
37 512 * N4 G% 6 U =
V2 o jw o] &
2 o@| -
M 31 I .
@ M2
s2 32.5 75
(140)
JJ
dy1, vo = max. @17 mm
Type LHT 33 G-11
20
\4
ol |t
Yy =
f 1) Attention:
1) The hexagonal spring housing must be
,F countered while installing the pipe fitting!
| a/f 30
Q | Torque 180 Nm
I
|
© Ports conforming ISO 228/1 (BSPP):
0 S F,V=G1/2
v (A S =G1/4
i N/
I | I N
1 I
40 30.7
@5
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Type LHT 33 P-11 a/f 30 Skt.-head screw
Torque 180 Nm ISO 4762-M6x50-8.8-A2K 210 E
o
o
2l «
M el / S
1) S/A = x
F M @)J / £
~1 o | L v
o @ - istel | c @
o & " = Vg |l
oyt t W
29
59 25
60 70 1,5 _.B 50 5.
37
2 O-ring 12.37x2.62
© ,_ﬁ@ NBR 90 Sh
F Vv
“,\3 Ports conforming
@ @ M ISO 228/1 (BSPP):
F =G1/2
M M,S,Z =G1/4
Hole pattern of the
manifold (top view) o ‘ & ©
s Vv Il © o)
~
S f T
& 6\ =

TN

_ 18 38 M6, 12 deep
(50)
Type LHT 33 P-15 Skt.-head screw E
ISO 4762-M6x50-8.8-A2K 3l «
Mm 3 I
F " (©
] < = o«
58
70 1,5
__B 70 S
60 37
a/f 30 7 O-ring 12.37x2.62
Torque 180 Nm — NBR 90 Sh
i ®© |5
1) Ports conforming ISO 228/1 (BSPP):
@ @ I F =G1/2
R ! M,S,Z =G 1/4
o ——— R =G3/8
M
34 36
Torque 50 Nm
Hole pattern of the
manifold (top view) o ‘ A4 v & | .
(e)
2 5| &
g f I M|~
& 6\ S
| t 1) Attention:
|t The hexagonal spring housing must be
5 38 countered while installing the pipe fitting!
] M6, 12 deep
(70)
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Type LHT 33 OMT-17E

D — a/f 30
- 3 Torque 180 Nm
il o ™
= YR\
E=@E}- NP
== Skt.-head screw
39.5 100 £ ISO 4762-M10x50-8.8-A2K
&
2l «
A sequence valve N
type VR 33C acc. to D 7340 . . . 3 = Flange for connection to motor
can be screwed into port B //{ }\\ F ‘ £ (100)
o) x 100
S KJ Z’ ©
N /aC:N | h 70
m/ /J% 1 30 M10, 12 deep
O-ring 26.64x2.62 30
NBR 90 Sh
70 Vf\f
74
o N NS T o o
Port forming ISO 228/1 (BSPP) Q < ‘ * P
orts conforming : | rs}
F=G1/2 = \‘C,k\/B o
M=G1/4 1 1
8.4
48.4 d
51.6 d = max. @24
91.6
Type LHT 33 SAE-18
/— Connection side for
/ SAE flange 1/2” (6000 psi)
Skt.-head screw 60 F 60
ISO 4762- Vi 50,5
M8x75-8.8-A2K 30
= OO 30
14, 36
E —
&
S \I}I—]\ };1 MM M M
N« Pany om |l 1) V2 /
sl AN\ )
S| x| v z M
) o o . . i ©
o £ 8|3 F F U <+
© = ©
o SLRVV L . S 7
1o ZAIL! U0
max.®16 82 55
O-ring
12.37x2.62 NBR 90 Sh
216 Flange enabling pipe connection at V1
Ports conforming 4~| Ik SAE 1/2” (6000 psi)
ISO 228/1 (BSPP): g¢
M,S,Z2 =G 1/4
F, V2 =G1/2
G1/2
60
| M8,
1 o $ Thru-hole
Y o e D o
=
I (‘3,' © €
! 30 1) Attention:
The hexagonal spring housing must be
—— countered while installing the pipe fitting!
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Type LHT 34 G-15

p)
a/f 30 F
Torque 180 Nm 3
ol 11
Y1 TAl
@ @
) © P8 P ] s
RN 5
? V| ol 1Bl
REire
= T
18 f 50
40 M4
45.5 Ports conforming ISO 228/1 (BSPP):
F,V =G1/2
A,B =G3/4
A M,R =G 1/4
[Te) 3
N
©)
F %J
Adjustment of the shock valve only
18 possible via washers (see sect. 3)
62
80
Type LHTZ 33 P-15 ot
30
1) Torque 180 Nm
F a/f 24
Torque 50 Nm
o
[<e] R| 0
ﬂ.‘
M
= - o o
M \4
&L 95
S ‘ HT1/A © ®
o S\,
_'_' = €
1 il 70 E
- = S| « Ports conforming ISO 228/1 (BSPP):
30 - o S Il F =G1/2
Fm = ;Eg M,S,Z =G 1/4
Skt.-head screw S \ Q N/ & R =G3/8
ISO 4762-M6x50-8.8-A2K 1 N/ ]I &
Zilz

O-ring 4.47x1.78 NBR 90 Shore
(only required, if port T is not plugged) 2)

O-ring 12.37x2.62 |24
NBR 90 Sh 57.5
Hole pattern of the manifold (70)
(top view) q o4
d;
dy = max. J10 2)
d, = max. @4 . ¢ ¢<’
o
L\/ % \) o~
\% o] <
o & & |
1_>5 38 M6, 12 deep
51

1) Attention:

The hexagonal spring housing must be countered

while installing the pipe fitting !

2) Port T is plugged with a grub screw 1ISO 4027-M4x5-
45H and a ball 3 mm DIN 5401 with all standard

versions.
A sealing via O-ring is not required.




D 7918 page 11

Type LHTZ 30 P-23

Skt.-head screw
ISO 4762-M8x60-A2-70

31

16‘—

Nl
==gun)

dr1, F2, v1, v2, R = Max. &10

€
£
g <
N
o
= @ @ |0 = R I (5
o= @ M 3 o 2
TS T O 4 s
%IAI 7% 4%
O-ring 12.37x2.62
NBR 90 Sh
appox. 46.4 142 25.5
55
Q
— %
[o]
Q|
AN :
o1[B o
ne o2 ©) @
i & © o
s2 St 8
® (B [l
g°? g
0 —T &
) 55 %
25.5 — appox. 46.4 é
87 ©
Hole pattern of the manifold (top view)
(142)
50 84
8 84
K
o D @ ‘3
f FiooViL ™y B w
& 5 @ D R R
Q N
= o D
V2 F2
4 AN
23.5| 31.5 4x
| : M8, 12 deep
71
87 31.5

Type LHT 33 OMP-21...

SERNNNg

—]

O-ring 23.47x2.62
NBR 80 Sh

ik

a/f 30
Torque A ]
180 Nm

©
@

@
@

60

95

mn‘nm/
B

Skt.-head screw
ISO 4762-M8x50-A2-70

Ports conforming
ISO 228/1 (BSPP):

F1,F2=G1/2
—»20<—
SAE
o N\,
HI=QE:
A
NZIEE
40 f

Hole pattern of the manifold (top view)

Ports conforming
ISO 228/1 (BSPP):
§1,82=G1/4

40 8
dy4, v2 =
= max. 20 28
| _ _
| g
o{ro
— V2
Te]
o | |
g > (D) ¢ S
V1 o
I
64
4x
M8, 12 deep 40 44
(95)
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Type LHT 50 G-11

max.
21

I
§/ar ) I

8.5
Thru-hole
N
M A \V%
9 & i
N\
L N Vv < o
o fﬁ ~ N © 0 Ports conforming
<o) - .
% = ‘ ISO 228/1 (BSPP):
b N N W, /C.D\ F,V =G1
= = 8 NI M,S,Z =G 1/4
25 70 25
38 80 50

Type LHT 50 SAE-11

T
Connection side for @ @ I
SAE flange 3/4” v
Connection side for (6000 psi) H ]] ]J
SAE flange 3/4”
6000 psi
( ps) Skt.-head screw @ @
ISO 4762-
/" -M10x75-8.8-A2K £
5
o0 ) o
: D . -
\ ,_—€ 1 sl 4 o
\ = 0 - =) x| o M ] @?
\ i R IAN 8 4 °© @) .
| " N\ « V. WV <
1o © o & | iBE
Wt P T W Z
18.5 O-ring 25x3.53 max.
= NBR 90 Sh | 221
) 34,75 50,5
Ports conforming max.
ISO 228/1 (BSPP): 69,5 80 60 21

M,S,Z2=G1/4

Flange enabling pipe connection at V
SAE 3/4” (6000 psi)
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23,8
_ M10, 16
deep
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Type LHT 50 SAE-14

Skt.-head screw
ISO 4762-M10x95-8.8-A2K

70.25
appox. 81 r}é

M M | M
1S
E - B ()2
8 ' b N g <& "
LIRS N A g

|~ M ~

\Y o 22 .
Ports conforming —— 2 ~— O-ring 25x3.53 105
ISO 228/1 (BSPP): NBR 90 on —

M, Z=G1/4

Flange A, B, and F SAE 3/4” (6000 psi)

Flange enabling pipe connection at V

(79.5)

Type LHT 50 G-15

@@
oe

30

- max.821
] p— |l
M10, 20 deep
OQ__$ /'\ &
) 70.25
Mg\ —
50.8 9.35 ] —
1
() o
o $ €B_'\<=?J
(105) ¥ A ® M
U B
H

Ports
F,V
R

M, S, Z

& 1 3
7 4 BB G
3 0
© <
Te]
7 2 .
LQ M
AK:;QJ S 8 1o 8.5 ~
] Thru- A\
@ & nole -
1
VI i V]
21 5 65,5 11ls
25 97
39 107
50

conforming ISO 228/1 (BSPP):
G1

G 3/4

G1/4

80

69,5

30,5
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Type LHT 50 SAE-15

Spring housing

Spring dome of

of the over- 55,5 the shock valve
center valve /
\ K / ,,
v v N =
aSu| T o
© Skt.-head screw
It ISO 4762-
] @ @ -M10x85-8.8-A2K
Connection 16
side for 21 2 \ Connection side for = - [
SAE flange 3/4” = SAE flange 3/4” (6000 psi) £ [_l_
(6000 psi) M 8 (7
; @m 7® fé\ N \/
B sl S
o %_% R '\ 0 =} g Q 5
M Y ) %
. N v (an) o e bl I ST e | z ]
5 U/ ol SICF — AN
Sl ik S & k&)
L U
ma>|<.¢21 _,1 04_
ma|x.21 60 105 54,5 mc1x|.25
O-ring 25x3.53 NBR 90 Sh Ports conforming
ISO 228/1 (BSPP):
M,S,Z=G1/4
Flange enabling pipe connection at V. SAE 3/4” (6000 psi)
70
23,8
= = M10, 16 deep
35
N
S
x
1o |& | ¢
[N
©
o)
[Te]
Il
ar
o &
4.2 Cartridge valve Typ LHT 3E
p]
Mounting hole
F
a/f 36 | ?41+0,1
Torque 180 Nm L;. M33x1,5
© o
HE
| -
o AVAVA . N
Torque 100 Nm P —/ g}_i‘ °
= 3 3t
— 7 O
€
7 < f
e s
max.®18
—>| |<—

Port F = G 1/2 conforming ISO 228/1 (BSPP)

1) Attention:

The hexagonal spring housing must be countered
while installing the pipe fitting !

118°
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Example circuit

5.

1 O
028 -
ER o Hr |
ms/ﬁf\olg B
£ MGJF \\\\\ — H
gy | T Wiacass canl AR =N i |
— =\ i —— [ T
o1 R e == |
] AT PR |||
% B, _y* e TIV‘\A L
AT — — — |5
[ttt 1
mﬁ W Goiace
4 =l | [
- T 1 T T
e %
- Z 9 L
I ] — =
2 ﬁ - = = = = AL
8% H
A\mm 7 i 7
oF I
i e l
N | N X | | |
v\s_ N ™ é 4T 7 I
[ T re— gigh
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ﬁy +4D ?TVA H#R
= IS ﬁ@@\\\%f L
== T | -
D S S @ @‘
I A

Mji

1

Over-center valve )4 F
rzp

type LHT 33 SAE-18

Proportional directional spool valve
type PSL 51/400 - 3 - H80/40/EA

Proportional directional spool valve

type PSV 5581/250 - 3 - J25/60 A100 F3 / EA

-E4-G24

-E1-G24
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