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/\ WARNING

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS AND/OR SYSTEMS DESCRIBED
HEREIN OR RELATED ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker Hannifin Corporation, its subsidiaries and authorized distributors provide
product and/or system options for further investigation by users having technical expertise. It is important that you analyze all
aspects of your application, including consequences of any failure, and review the information concerning the product or
system in the current product catalogue. Due to the variety of operating conditions and applications for these products or
systems, the user, through its own analysis and testing, is solely responsible for making the final selection of the products and
systems and assuring that all performance, safety and warning requirements of the application are met.

The products described herein, including without limitation, product features, specifications, designs, availability and pricing, are
subject to change by Parker Hannifin Corporation and its subsidiaries at any time without notice.

Offer of Sale

Please contact your Parker representation for a detailed "Offer of Sale”.
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Catalogue Information

Directional Control Valves
M400LS

Catalogue layout

This catalogue has been designed to give an overview of the
M400LS valve and to make it easy for you to study and choose
from the different valve functions available and customize your
valve. General information and technical data is given first. This
is followed by descriptions of the various options that can be
specified and the dimensional drawings.

How to order your valve

The next step is to complete our so-called “Customer Specifica-
tion Form” (CSF), which makes it easy to specify in detail the
optional functions you wish to incorporate into your valve. It is
simply a matter of entering the codes for the desired options into
the blank boxes in the CSF, which has the same headings and
letter codes as those given in this catalogue.

Should you require assistance in completing the CSF, please
do not hesitate to contact your nearest Parker representative,

Each function is given as a subheading, e.g. Spool function, fol-
lowed by a brief description. This is followed by a series of letter
codes, e.g. D, EA, M, F, together with a brief description of what
each code represents.

who will either help personally or refer you to the

appropriate product specialist. The information in your CSF will
be entered into our computerized valve specification program,
which generates a unique ID number that will be stamped into
the data plate on your valve. This valve specification will then be
stored on our database to facilitate accurate identification of the
product in the event of re-ordering or service-related matters.

Early consultation with Parker saves time and money

Our experienced applications engineers have in-depth knowl-
edge of different hydraulic systems and the ways in which they
work. They are at your disposal to offer expert advice on the de-
sired combination of functions, control characteristics and eco-
nomic demands.

By consulting Parker early in the project planning stage, you are
assured of a comprehensive hydraulic system that gives your
machine the best possible operating and control performance.

Conversion factors

1kg =2.20461b

1N =0.22481 Ibf

1bar =14.504 psi

11 =0.21997 UK gallon
11 =0.26417 US gallon

1cm3 =0.061024 in3
1m =3.2808 feet
1mm =0.03937 in
9/5°C + 32 =°F

Parker Hannifin
Mobile Controls Division
Boras, Sweden
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General Information

Directional Control Valves

M400LS

The M400LS is a directional valve is in-
tended for machines such as large
wheeled-loaders, scoop trams, fork-lift
trucks, etc. It is designed for use in
closed-centre (LS) hydraulic systems with
variable pumps, and is suitable for tough
operating conditions where there are high
demands on both external and internal
sealing.

Simple installation
Good machine design and the right
hydraulic system gives a cost-effective
installation, which in turn gives a competi-
tive product. The pump and service ports
in the M40OLS are arranged in such a
way that hosing and piping can be kept to
an absolute minimum. The valve is
equipped with double service ports at
18092, which eliminates T-connectors and
gives the shortest and simplest path to
the cylinders. This also enables dimen-
sions to be kept small, since only half the
flow passes through each service port.
Double pump connections, located
optimally for easy installation, enable the
simple connection of a second pump.
When the valve is mounted upright on
the bottom plate, as shown above good
access for installation and service is ob-
tained.

Safety

The M400LS is of robust and simple con-
struction with a minimum of components,
most of which are of the cartridge or mod-
ule types, which facilitate both training
and servicing. The valve is designed to
meet high demands. It has both spool and
poppet elements that give double safety
in the case of hanging loads. The valve is
also extremely well sealed, which pre-
vents unintentional load sinking.

Design

The M400LS is constructed in one block -
a so-called monoblock - and is of LS de-
sign for variable pumps. It is cast in high
quality material to enable it to withstand
high pressures without deformation. The
valve is of the spool type to give safe and
precise regulation of the flow. To ensure
tight sealing in the case of hanging loads,
there is also a poppet element which, to-
gether with the spool, effectively blocks
the hanging load. The poppet elements
are controlled via a logic system and
opened by pilot pressure. The poppet ele-
ment also functions as a load-hold check
valve and as a prioritizing poppet on a
port. All the logic elements and their as-
sociated spool actuators are assembled
in two blocks.

The gallery system in the valve hous-
ing is generously dimensioned to give
minimal pressure drop. This enables the
feedback of tank flow to consumers,
allowing high lowering speeds for light
loads.

Essential characteristics

Excellent sealing: service ports closed
by means of poppet valves.

Not sensitive to temperature shocks:
poppet-valve concept gives relatively
large clearance between spool and
bore (which is impossible with ordinary
spool valves).

Good energy efficiency: low pressure
drops for high function speeds; low en-
ergy consumption.

Easy to install: designed with simple
installation in mind.

Optional float-position function: built-
in, pressure-controlled float-position
function eliminates the need for exter-
nal components and signals.

Great precision: low hysteresis gives
precise control and good operator
comfort.

Easy to service: thanks to simple
design and modular construction.

Long service life: efficient port-relief
and anti-cavitation valves reduce the
number of pressure peaks and
cavitations in the system, thus pro-
longing the life of the machine.

Parker Hannifin
Mobile Controls Division
Boras, Sweden
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Technical Data

Directional Control Valves

M400LS

Counterpressure
valve

JeTe]

s

Tank connection

Lifting eye Service port A

(section 1)

I
-+

I
LS

R

Pressure relief valve
in service port A
(section 1)

Pilot spool

Spool section 1

Pilot-pressure
connections

Pump connection

Spool section 2

For other connections, see

Gauge port, Service port B Load-holding pop- Service port A dimensional drawings on
service port B (section 2) pet, service port B (section 2) pages 14 and 15
(section 2) (section 2) ’
Pressure Weight
Pump connection max. working pressure 275 bar Valve complete with spool actuator for
(3990 psi) hydraulic servo and with float position option: 95 kg (210 Ib)
max. peak pressure 300 bar
(4350 psi)y  Connections
Service port max. 400 bar Pump, tank and service-port connections are of the SAE flange
(5800psi)  type.
Tank connection, static  max. 50 bar ) )
(725 psi) Pump connections 2x1%”  SAE J518 “High pressure”

Flow rate (recommended)
Pump connection

Return from service port

Max. flow rate to service port

900 I/min (238 US gpm)
1000 I/min (264 US gpm)
450 I/min* (120 US gpm)
at Ap =15 bar (218 psi)
* Depending on choice of spool

Leakage from service port to tank

From A- or B-port: max. 20 cm3/min (1.22 in3/min) at 100 bar
(1450 psi), oil temperature 50 °C (122 °F) and viscosity

30 mm?/s (cSt).

Environmental characteristics
While the valve can be mounted in any direction, it is best
mounted upright (i.e. with lifting eye upwards) to give good ac-
cess for servicing and enable simple handling. The base must
be flat and stable to avoid stressing the valve on mounting.

The valve O-rings are of nitrile rubber as standard. In case of
demands for high temperature resistance, please contact Parker
for further information.

Service port connections 8 x 1"

Tank connection 1x1%”

Pilot pressure connections
Signal port
Gauge port

(code 62).
Fixing screw M14, depth
of thread 27.

SAE J518 “High pressure”
(code 62).

Fixing screw M12, depth
of thread 27.

SAE J518 “Std. pressure”
(code 62).

Fixing screw M14, depth
of thread 27.

M14 x 1.5 for flat seal
M14 x 1.5 for flat seal
M14 x 1.5 for flat seal

Parker Hannifin

Mobile Controls Division
Boras, Sweden
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Directional Control Valves
M400LS

Filtration

Filtration must be arranged so that Target Contamination Class
20/18/14 according to ISO 4406 is not exceeded. For the pilot
circuit, Target Contamination Class 18/16/13 according to ISO
4406 must not be exceeded.

Temperature
Oil temperature, working range +20 to +90 °C** (68 to 194 °F)*

Hydraulic fluids
Best performance is obtained using mineral-base oil of high
quality and cleanness in the hydraulic system.

Hydraulic fluids of type HLP (DIN 51524), oil for automatic
gearboxes Type A and engine oil type API CD can be used.
Viscosity, working range 15-380 mm?2/s**

Technical information in this catalogueue is applicable at an
oil viscosity of 30 mm?/s and temperature of 50 °C (122 °F)
using nitrile rubber seals.

* Product operating limits are broadly within the above range,
but satisfactory operation within the specification may not be
accomplished. Leakage and response will be affected when
used at temperature extremes and it is up to the user to de-
termine acceptability at these levels.

*k

Performance efficiency will be reduced if outside the ideal
values. These extreme conditions must be evaluated by the
user to establish suitability of the products performance.

Pressure drop

Pressure drop measured with fully open spool intended for max.
flow.

Ap (bar)

A

Pressure drop - service port to tank
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Pressure drop from service port A/B to tank connection T.

Ap (bar) Pressure drop - P1/P2 to service port A/B
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Pressure drop from pump connection P1/P2 to service port
A/B.

Parker Hannifin
Mobile Controls Division
Boras, Sweden
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Hydraulic circuit diagram M400LS

Hydraulic circuit diagram detailing basic functions

The valve in the diagram above and in the illustration on page 6
is equipped according to the list below. For several of the item
numbers, alternative versions are available (see following pages
in catalogueue).

Counterpressure valve.

Spool in section 1 is of type D.

Spool in section 2 is of type F.

Spool in section 1 controlled by spool actuator type PC.
Spool in section 2 controlled by spool actuator type FPC.
Prioritizing function.

All service ports equipped with load-holding poppet.

Pilot spool for control of load-holding poppet.

© 0O N o o » O N =

Service ports in section 1 protected against overload and
cavitation by combined port-relief and anti-cavitation valve
type PA.

10 Service port B in section 2 protected against cavitation by
anti-cavitation valve type N.

11 Service port A in section 2 protected against overload by port
relief valve type PAY.

12 Load signal system drained via load-signal drainage
poppet type LD.

8 Parker Hannifin
Mobile Controls Division
Boras, Sweden
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Technical Information M400LS

Counterpressure function

The valve can be equipped with a counterpressure valve in the Ap (bar) Pressure drop over counterpressure valve
tank connection to ensure that oil from the cylinders is used pri-

marily to replenish the system. The counterpressure valve has a

low pressure setting (approx. 4 bar). This is possible thanks to

the generous gallery dimensions and anti-cavitation valves. The 20
valve is factory set. Other settings are available (optional).

10

0 e
0 200 400 600 800 1000
q (I/min)

e
| |
o
DU

Counterpressure symbol. See also item 1 in complete circuit
diagram, page 8.

Tank —
connection

S

Counterpressure valve.

9 Parker Hannifin
Mobile Controls Division
Boras, Sweden
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Technical Information

Directional Control Valves
M400LS

Choice of spool

The spool is the most important link between the actions of the
machine operator and the movement of the controlled function.
Parker therefore goes to great lengths to optimize spools for dif-
ferent flows, load conditions and functions. This continuous de-
velopment work results in the continual introduction of new
spools. For this reason, it is not practical to list in this
catalogueue the different spools available at any one time. For
assistance in the choice of spool, we therefore ask you to con-
tact Parker directly.

Spool function

Parker spools are divided into different groups depending on
their basic functions.

D Double-acting spool for, e.g. double-acting cylinder.
Blocked in the neutral position.

EA Single-acting spool for, e.g. single-acting cylinder.
Blocked in the neutral position. Service port B blocked.

M Double-acting spool for, e.g. hydraulic motor. Service
ports connected to tank (float position) in the neutral
position.

F Double-acting spool with fourth position in which both
service ports are connected to tank (float position).
Blocked in the neutral position.

Spool designations

Every spool is given a letter code, which is stamped on the
spool. This facilitates identification of the spool when servicing is
carried out.

Area relationships

The area relationship for the section in question is calculated by
dividing the cylinder area connected to the B-port by the cylinder
area connected to the A-port. When the big side of the cylinder
is connected to the A-port, the area relationship is less than 1.
The area relationship for a motor is 1.

Load characteristics

The lift-load character can be chosen according to four typical
cases. This information is needed so that the spool can be
adapted optimally for the application in question.

LAB Lift load can change between A-port and B-port.
LA Lift load normally on A-port only.

LB Lift load normally on B-port only.

LN Little or no lift load on A- and B-ports.

Load signal system

When a spool is actuated, a signal corresponding to the weight
of the load is directed to the LS connection. When both spools
are actuated, the greater of the two signals is directed to the LS
connection. To enable the signal to be changed, it is drained
continuously to tank via the load-signal drainage (LD), at approx.
0.8 I/min.

EA

MH_{H*
TllT

T
P T

R
T

[ X

A

X

—

-

Bl |A

IT
PT
LAB — Lift load can switch between A-port and B-port.

F

=

Bl |A

IT

PT
LA — Lift load normally on A-port only.

Bl |A

IT

PT
LB — Lift load normally on B-port only.

10 Parker Hannifin
Mobile Controls Division
Boras, Sweden
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Technical Information M400LS

Spool actuators PC, FPC

The M400LS has pressure operated spools that are controlled
via a hydraulic or electro-hydraulic control valve. The flow out of
the valve is proportional to the lever stroke. Breakaway is de-
fined by the service port opening to tank, and at full control pres-
sure the spool is located at its outer end position. In the case of
float position, a pressure increment is used to move the spool to
its fourth position.

Float position function (FPC)

The valve can be equipped with a float position function in sec-
tion 2, which blocks the pump flow to the service ports and con-
nects them to tank. The float position is activated by the control
pressure for the lowering movement being increased above the
max. lowering speed and forcing the spool to a fourth position.
The lowering speed increases only marginally in the float posi-
tion.

Breakaway pressure 6 bar Prioritizing function

Final pressure 21 bar Section 1 can be pressure prioritized over section 2. This means

Pressure increment for float position 26 bar that if there is a light load on section 2, heavier loads can be
handled with section 1, e.g. so that an empty bucket can be tilted
up at the same time as the main loading arms are lowered
(prioritizing pressure approx. 50 bar). Prioritization is automatic
and is controlled via pilot signal logic.

Spool actuator PC ¥ pC o M

Spool actuator PC

Pilot-pressure
connection,

section 1,

Spool actuator FPC

1
l

P-B, A-T

Pilot-pressure
connection,

- section 2,
P-B, A-T

Connection pipe for
float-position func-
tion (if fitted)

See also dimensional
drawings on pages 14 and
15 for location of

: connections.

—Parker )

Parker Hannifin
Mobile Controls Division
Boras, Sweden
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Directional Control Valves
M400LS

Pressure limiters in service ports
(Port relief valves)

The combined port-relief and anti-cavitation valves are re-
nowned for their long service life, high resistance to leakage,
quick opening sequence and good characteristics. The valves
ensure cavitation-free operation, thus preventing unnecessary
shock loading of the system and prolonging the service life of
components and seals. The port relief valves are factory set,
which guarantees that they always have the right pressure set-
ting.

A very large check-valve area together with spacious galler-

ies and double service ports enables the cylinders to be
replenished with low-pressure return oil.

/]

s

Port relief valve type PA.

Port relief valve type PAY.

n B
@
PA PAY

N Y X1

Hydraulic symbols. See also complete circuit diagram on page
8, items 9, 10 and 11.

12 Parker Hannifin
Mobile Controls Division
Boras, Sweden
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Port relief valves

PA Combined port-relief and anti-cavitation valve fitted. Ap (bar) Port relief valve characteristics
Valve is factory set.

PAY Port relief valve without anti-cavitation function fitted. 500
Valve is factory set.
N Only anti-cavitation function fitted. L
Y No port-relief or anti-cavitation valve fitted. Connection 400
service port to tank gallery is blocked.
X1 No port relief valve fitted. Service port connected to
valve’s tank gallery. 300
Pressure settings _—
Standard settings available: 100, 125, 140, 160, 175, 190, 210, 200 —
230, 250, 270, 280, 300, 310, 320, 350, 365, 380, 390 and 400
bar. |
Pressure settings are made at a flow of 20 I/min through the 100 —
valve.
0 o
0 50 100 150 200 250
q (I/min)
Ap (bar) Anti-cavitation characteristics
40

30 /
Tank - service port B1 /
/

20 // /
/]

10 v
Tank - service port B2
/ /
0 4( -
0 200 400 600 800
q (I/min)

13 Parker Hannifin
Mobile Controls Division
Boras, Sweden
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Directional Control Valves

Dimensional Drawings M400LS
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Dimensional Drawings M400LS
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