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A valve means for controlling a linear or rotary
hydraulic motor, which is connected to a pump (P) act-
ing as pressure medium source via the valve means, -
and to a tank (T) either directly or via a valve means.
Known valve means of this king comprise valves with
valve slides, which control both the supply of pressure
medium to the motor and the return flow from the
same. These valves, however, do not always satisfy the
demand in question, owing to internal leakage which,
for example, implies that a linear motor is caused to .
carry out undesired movements. The present valve
means, however, comprises at least one seat valve (C)
located in a main flow connection between the pump
(P) and one port (A) of the motor, where each seat A 7 A E=as W
valve (C) for adjusting the flow in the main flow con- \ V)
nection to the motor (1) is controlled by a pilot flow, //A P /A
which is adjustable by a pilot valve (E) and originates N S )
from the main flow through the seat valve (C), and . 1 AY3 i
which after the pilot valve (E) returns to the main flow G

S oy

at a point after the seat valve (C), seen in the flow di- / N
MR /MY,
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Hydraulic valve means

X

This invention relates to a valve means ' for controlling or
edjusting a linear or rotary hydraulic motor, which is
connected via the valve neans to a pump acting as pressuyre
rmedium source and directly or vies the valve neans to a tank.

r
-

Known vazlve neaebs of this kind and for this purpose com-
prise at least one pressure-controlled valve, the control
pressufe of which is adjusted by means of a pilot control
valve. These known pressure-eontrolled valves normally com-
‘prise z valve slide, which adjusts both the supply of press-
ure medium to themotor znd the réturn flow from the same.
These ¥nown valves, nowever, co rot always rmeet the demand

in guestion, owing to internal leakage which implies, for

exzmple, that & linegr motor as 2 double=-acting hydraulic

cylinder is not actuated to carry out the desired movements.

The object of the present invention, therefore, is to el-
iminste these disadvantages and to provide a valve means,
whieh is floe-controlled and renders possible pressure
compensztion and paralilel and/or series connection of
several functions, &s for exzmple load sensing, pressure

"compensztion and pressure reduction.

This object is achieved in that the valve means according
to the present inventiocn has been given the characterizing
features defined in the attached claims.

“s
.

The invention is described in greater detail in the follow-
ing, wizh reference to the accompanying dréwings, in which
s a schemetic view of a section through a basic
ording to the invention for

4]
O
(o

desizn of a valve mean

S
iinz 2z double-zeting hydreulic cylinder, Fig. 2
f o 3_g
€

he embodiment shown in Fig. 1,

Tig., 3 is a schemztic visw of 2 cssction of 2 first embodim- - -
ent of = sest valve with associated pilet vealve comprised

25s0
ir the valve means, Fiz. 4 is 2 schematic view of a section
S

est velive with associated
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pilot valve comprised in the valve meéns, Fig. 5 is a
schematic view of a vzlve means zccerding to Fig. 1 prov-
ided with load-sensing, Fig. 6 is 2 hydraulic diagram of
the embodiment shown in Fig. 5, Zig. 7 is a schematic view
of a valve mezans according to Fig. 1 provided with press-
ure reducing function in the motor ports, Fig. 8§ is a

@
&2,

hydraulic dizgram of the embodimént shown in Fig. 7, Fig. 9

is a2 schematic view of a valve mezns according to Fig. 1 =,
Fiz. 40 i
;_

ent shown in Fig. 9.

with pressure compensation, Fig

(1"!
|_\

(]

a hydrzulic diagram

b

~
oG

El

of the pressure compensated e
‘Fig. 11 is & schematic view of & valve means according to
the invention with load sensing 2s well as pressure red-
uction znd crressure compensation, Pig. 12 is a schematic
view of a hydraulic diagram of the valve means shown in
Fig. 11, Fig. 13 1is z section tkrough 2 normally compensat-

-

ing pressure compenseator, Flg.

- is a section through an

r 15 shows a —
i6 is a sige
consisting of
several vealve means according to the invention, Fig. 17
is a section through the valve package substantially along
the line XVII-XVII in Fig. 16, Fig. 18 is z schemztic view

“of a valive means zccording to the invention for controlling
c

-I a
ection ©to a s=zat valve;Fiv. 20 stows schemeziczlly a modif-
m

ied embodiment of the valve means in Fig. 11 with load sens-
™
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with floating
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position,Figs. 21 and 22 are enlzrgsd sections of a float- -
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and Fizs., Za4 ShOWS & hydraullc lgyout of an embodiment cf
the present velve meens with sriy two tilot velves
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The valve means according to this ipvention is intended
to control or adjust a hydraulic motor, .which in the draw-
s designated by 1, irrespective of whether

-
-
£

ings generally
it is a2 single- or double-acting linear motor, for example
2 cylinder, or =z rotary motor, and the motor ports orf .
which are designated by A and B..The valve means is coupl-
ed to the hydrzulic eircuit between the motor to be served
by the.valve mezns and & pump P zcting as pressure medium
source. The valve means is connected to & tank T, which 1
principle ccmprises apower valve part 2, & pilot valve
pert 3 and an operating part L, which parts are assemdled
to one unit or ssction. Several such unit
can advantageously. be assembled

the control of severzl motors, as will be expiained in

-y

In Figs. 1 2nd 2 a basic embodiment of the present velve

1 with two motcr vorts & and B is shown. At this emooalm-
the power vzlve part 2 comprises four seat valves Ci, .

€z,C3 and C- mcunted in a valve rousing 2a, and a check

veive D loczted in the same velve housing. The valve hous-
ing 2a further is formed with a connect ion P1 to the purp

a connection £1 to the motor vort 4, a connection Bl
to the motor por:t B, and a connection T1 Tto the tank T.
The seat velve Ci is located as inlet valve in a supply
or inlet passagsway. Pil-Al between the pump connection Pi
and the motor port connection A1, ard the seat valve c2
is located zs irlet valve in a supply or iflet passzageway
Pi-B1 betvween tre pump connection Pi znd vhe motor port
conﬁection 31. The seszt velve C3 is lcecated as outlet veilve
in a return flow passageway £i-I1 between the motor port
connection L1 zné the tank cornection T1, and the sezat

selve Ci is iccztad zs outlet velve in a return flow pass- _
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The seat valves
as they are shown in the drawings,
each seat valve C comprises a m

units, i.e.

cone 5 and enclosing the same a cartridge 6,

staztionary in the valve housing 2z and sezl

PCT/SE82/00299

which aavantagnous-v can be designed,
‘as so-called cartridge

vable valve

ed

same by O-rings 7, The seat valves are control

a pilot valve E, which are connected to the
velve by internzl pilot flow chann
The pilot velves E further are collected 1in

valve part 3, in pairs at the embodiment ac
me +

1, and are zctuated at this embodiment d
elly by an cperating lever 8 comzrise
part &. .

Tre pilot valve E1, more precisely, serves
sezt valve £1 anéd is connected thsx==zto throu

and to the motor port connection L% through

Trne pilot Valve EL controls the sezt valve

hich is
ainst the
led each by

aza

espective seat

or

,-.
[
"—.’

o

els in the vzlve housing.

Qs
|-
SR
ct
[y
1]
Q
le]
(]
-3
}Y)
ct
|~
3
o

controls the
1 2 channel 9
crannel 10.

end is connet-

ed thereto through & channel 11 &né to the tan¥ connection

Ti, egnd thereby to the tank T, threugh a ch

-
rilot valve E2 controls the sezat valve C2 arn

thereto through a channel 13 and to the met

2 charnel 15 and to the tank conznection, an
the tank, through z channel 16.

‘nen the'onenauing'lever 8 is not zctuated,

neutral position shown

vglﬁesare held closed, i.e. the cecxnic balan
27 of ecack rilot valive is held ztuiting its
Ty 2 compression spring 1 o

‘

G

or

The pilot valve E3,

ennel 12,

93 5ty

The

igs connected

po*t connect-
finally,
thereto through

¢ theredby to

-
P
27T

ced

T

is in the

in Fig. 1. In this position 211 pilot

valve cone

-

relve sest 19
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om the foll-
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applications the seat valve C acts’ 1n accurately the same

way, but has differently shaped vauve cones 5, cepending

on the flow direction.

As shown in Pig. 3 where as in Fig. 4 the cartridge 6 is
omitted for reasons of simplicity, and as menticned before,
the seat valve with its valve cone 5 is located in a main
flow passzgeway P1-A1, and in this passageway, between the
valve inlet P1 and the velve outlet Al, a valve seat 20 is
located, against which the valve cone 5- is prestressed res-
dliently bty a force in response to the pressure in the

1ve inlet P1, which force acts on the end surface 21 of

va
the vaive cone which is remote from the 1ve sezt 20
Szid end surface 21 is located in & space. 22; ﬁhich:nnmman-
icetss voth with the asso t

=

As ziso shown in Fig. 3, the valve seat 20 is formed with
z cylindric wall 25 located radizlly outside the seat and
encicsing the same. Said well, which properly is formed in
e
[

the partridge 6 of the seat velve, ex
e

2
& at least one opening 26 (see Cl in F
clcsest to uQe seat and forms a’"‘connec o tne ocutgo-
' 1 a

, in wzizh the seat
1 24 is so positi-
ones z2nd desi ned thet it forms & throtiiing, <ze flow ear-
i (=3
bl

ez o which increases with increasing distance of the vaive

~ o -~ : % 4 . - - 3
cons 5 from its seat 20. At the embodiment shown Iin Flg. 3
P PPN L I - = - = - 3 ~k
-+is nzs been achieved in trnes the connecting channél 24

rhzs teen given the shape of two diemetriczlly coppeosed ports -

0® zxizlly oblong shape, which ports extend ircn the 1inner
czvizy 2% to the shell surface of the plunger =. Tre oblcng -
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ports 24 are located 2t such a distance from the valve core

&

surface intended to zbut and seal against the vzlve seat
20, that the end of the ports 24 which is located farthest
away from said surface is located slightly outside a set-

off or an outermost radial end edge 27 of the cylindric’

o)
oy

wall 25 enclosing the valve cone,5. Hereby always, i.e.
even when the valve cone 5 abuts its valve seat 20, a
small connection for pressure medium from the velve inlet

—

to the space 22 behind the valve cone 5 is formed, and

hereby the pressure at completely closed pilot valve E

4

will be the same in the space 22 as in the valve inlet.

As the end surfzce 2

N

is greater than the end surface 28

v

thus, the valve cone 5 is held abutting

ndé holds the seat valve C closed as
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ong as the pilot valire E is closed znd prevents a

pess through. When, However, the pilot
valve is actuated by msans of the operating lever 8 for
permitting 2 pilot flcw to pass through, pressure medium

throttled connectirg channel z4, and

()
<

flows through th

the valve cone 5 herety is caused to move from its seat

20 so much as is reguired for estzblishing balzance between
. the pressure in the srace 22 bekind the valve cone 5,

which pressure acts in closing direction on the valve cone,

and the pressure of the pressure medium in the valve inlet

-3 ¢t

Pi. The valve cone 17 of the pilot velve here acts as an
aédjustztle throttling, and the greater the pilot flow 1s

whieh passes through the pilot valve, the farther away

%)

from its seaf 20 extends the valve cone 5, anad the greater
Fal

is the main flow through the seat valve, and at fully open-

2
ed pilot vaive ziso mzximum flow through the ssat valve is

“*)
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o
ct
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n otker words, that the mzin flow through
of the pilot flow txroughk the
ot velve enlzrged iIn dependency on the diffsrences in
; ,

oW chznnels 2z2nd main fiow channels.
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The present seat valve C, thus, can be regaerded as a flow
amplifier. In reverse flow directioﬁ to the one shown in
Fig. 3, the present seat valve can freely permit a flow
to pass past the valve cone 5. This is an advantage in
many practical connections, gnd as the valve cone 5 is riot
mechanically prestressed against its seat 20, for example
by a compression spring or the like, the pressure drop in
the reverse direction is very. low, and in this flow dir-
ection the seat valve acts &s z check valve easy to open
and having,so to speak ,bu -in enti-cavitation function.

The present seat valve C, as has been mentioned, copies

the flow characteristics of the zssceizted pilot valve E

with an ax
s, and hereby the seat valve is given a wide
on. Another zdvantzge cof tnis seat valve

h i are very -

-]
o]
t
<
m
<
(¢
1

_ ion of the totel flow
is used as pilot flow through the pilot valve E. The pres-
ent seat valve, thus, can be controlled with very small

forces, which renders the valve egasy to remote control,
i

fo” example by means of elsctric signels or the like.

As an outlet velve, as shocwn in Tig. L, the seat vealve is
provideé with & solid valve cone 5, which has no inner cav-
ity 2%, and the connecting chanrnel 2+ between t
e 1 znd the space 22 behind the valve cone 5 consists
of at least one longitudirzl notch or grodVé'in the shell
£ the valve cone. In the,closed position of the
& shown in Fig. L, the end edze remot e from the valve
seat 20 of each such groove is loceated directly outside

ki

the outer radizl end edge 27 of the cylindric wal
c
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vhich portion is located adjacent said surface and has a
smaeller diameter so as to form a pa§Sagg, which via the
opening or openings 26 in the cartridge 6 of the seat valv-
es, which cartridge is not shown in Fig. 4 but in Fig. 5,
communicates with the supply passageway Bl, and hereby this

)
i,

passageway communicates with the space 23 behind the valve
cone 5, which thereby is exposed on its end surface 21 to

s

the same pressure as prevailing in the supply passageway

Bl and-thereby is held abutting its valve seat 20 and clos-
ing the valve. With this valve cone, the seat valve has

the same advantages and function as with the cone shown

in Fig. 3.°

shown rotatzbly mounted on an axis 30, is moved in cne dir-
c 1

e
ther. When the lever is moved to the right
in Fig. 1,xi.e. in the direction of the arrow 31, simultan-
goulsy the two lower pil t valves E1 and E4 connected in
series are zctuated, i.e. these conic valve cones 17 are
removed simulitaneously from their respective valve seats
i9. Hereby tae channsls 10 and ¢ zrs connected to ezch

4

‘other, so tkat a pilot flow responsive to the angle posit-

lon of the cperating lever is estzblished through the pil-
ot valve Ei1, which implies that the valve cone of the ass-

cciated seat valve is moved.in a corresponding degrese from
- its seat 20 and comnnects the pump P with the motor port A,
and also the chéﬁnels 11 and 12 ere connected to each other,
so that a pilot flow also responsive to the. angle o the
: of the operzting lever is establis hed through the
pilioct valve =L, which implies thet the valve cone 5 of
cizted seat valve CL is moved in a correspending
degree from its valve seat 20 ané connects the motor port

to the tanz T. Hersby, thus, & mzin {low determined by

3
the position of the ﬂaratinv lever is obizin-
ed from the pump P via the seat valve C1 to the motcr port

£, ané =z similer return flow from the motor port B to ths -~
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tank T via the tank connection Ti is obtained,

PCT/SE82/00299

and the

plunger of the cylinder is caused to move in the direct-

ion marked by the arrow 32 in Fig. 1.

Yhen the operating lever 8 is moved in the
ion, i.e. in the direction mérke@ by the ar
1, the two upper pilot valves E2 and £3 con
ies are actuated simultaneously, I.e. these
cones 17 are removed simultaneously from €
velve seats 19. Hereby the pilot flow c

han
d to each .other whereby =z piloc

(‘I‘

‘are connecte
0 the agngle o f the position of the cperati

the pilot valve E2, which

obtained througz

opposed direct-

row 33 in Fig.
mnected in ser-
conic vealve
heir respective
nels 14 and 13
flow responsive

ng lever 1is

implies that

the valve cone 5 of the associated seat valve-C2 is moved

b= sSea

n a corresponding degree from iis vealve
TS the pump 7 fo the motor por: B, and th

are connected TO €ach ¢

2z pilot Zicw aliso responsive to tiZe angls ©
the operzting lsver is obtained through the
£3, implying that the valve cone 2 of the &

3
velve C> is movad in a corresponding degree
4

t
e

znd conneets the motor port. L to th
a

sezt 21 cnne

the tank connection T1. Hereby, tThus, mei
ined by the angle of position of the operet
cbtained from trnes pump P to the motor port

»eturn £iow 1s obtzined from the motor port
»1un

and, thus, the plunger of the cylinder i
I

\)

in the as rection marxed by the arrow 3

c
sure ccntrolisd punm

s intended %o te used

t 20 and conn-

ne pilot flow
ther, whereby

f position of

from its valve

e tank T via

B, and a similar
£ to the tank
s caused to move

‘for example
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.means must be load-sensing, i.e. it must be capable to
erit a signal to the pump P which déscribes the load
pressure in question. In Figs. 5 and 6 the vzlve means
described zbove is shown equipped with such a load-sensing
function. For this purpose the valve means is provided -

W
*y

with a check velve 36 in the pilot flow channel 10 7
between the motor port connection Al-and the pilot valve

L

El, and with z check valve 37 in the piiot flow channel
14 between the motor port connection Bl and the pilot
valve E2. Furthermore, a sensing channel 38 is provid-
-ed, whichbranches into two branch channels 38z and 38b,
one (38z) of which is connected to the channel 10 after
the check valve 36, and the second one (38b) is connect-

-

ed to the channel 1l after the check valve 37. The branch
-

check valve 2€ and, respecvively, 37. The sensing channel
3% also is ¢ nrected, as shown in Fig. &, to an adjusting

1

device k1 for the pump P and to the tank T via z throttl

When the vzlve means is not actusted and, thus, tThe oper-
_ating lever' § is in neutral position, thke two check
‘valves 36 and 37 are held closed. As the pilot valves E
in this position also are closed, no sensing signal is
received in the sensing channel 38 to the adjus tlng dev-
ice 41 of the pump, but the pump P,so to6 spezk
" When the.operatingllevef 8 now is moved in the direction
of the arrow 31, the two lower pilot valves F1 znd E4 zre 3
cpened, whereby the valve E1 connects the pump connection

w

P1 where pump D”QSQ'”G prevails to the sensing channel 38
via the sezf valve Ci and its connecting channel 24 (see £

=

gs. 1 2nd 3) and the channel 9. When row the load press-

e

F

ure in the motcor port A acting on the check vaive 36 ex-
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ct
e
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o
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i
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d
H
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Z TUmD T s the pumz tressure is . R

not capebls to cpen the check valve 36, but this valve is

neld closed. The prevailing pump pressure, howsver, eff-

&
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3

. increase in the sensing zressure in the sensing
hannel 38§, and thereby & s
throttling 42 to the adjusting device 41 of the pump, res-

ulting in an increase in the pump pressure. When this

[0}
'rJ

ces

m

ignal i5 received through the

0
(1]
=

o

pump pressure does not exceed, either, the load pressure
in the motor port A &nd on the check valve 36, the sens-
ly, which in its turn

o ]

on

J4e

g pressure is increased addit el
D pressure, which results in

results in an increesing pum
an inereasing sensing pressure z.s.o., until the pump
pres pressure in the motor port A,

surs exceeds the load
'vhereby the check valve 36 is opened. As soon as the
check valve 36 opens, a pilot flcw starts *hrough the
pilot vaive Z1 and causes the sez 2t valve C1 connevted uo
d pilot valve to cpen and to connect the pump connect-
ion 71 to thé motor port ~ wherety the plstou of the cyl-

=]

[0}
|

h

irder Is moved in the direction of the arrow 32.
e 1 r the check valve 36

[ &)]
tn
[
'3
M
|-'e
3
ot
g
[()]
Q
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3
i3
(6]
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2}
l.j
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L)
ct
m

s nct Zstermined any lcnger b5y the pump pressure, but
the ioad pressure in the motor port A. This pressure
propazztas past the check valve 28 to the sensing channel
e usting device &2 cf the pump, whereby
ne checx valve 40 prevents drainags of the sensing press-
s ch is connected to the mot-

s the check veive 36 is orsn, the pressure in
nsing channel 38 is determined by the pressure in
e ozd Tressure, unless an-

n the same pump circuit del-

other velve means comprised
IvTers z nigrer sensing gressure. wWhen several vealve means
gre gonnscted to The szme sensing chaznnel or sensing coni-
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Y
)
L

requires the highest pump pressure, i.e. the function,

which determines the pressure in the sensing conduit 38.

By this load-sensing valve means according to the invent-

ion, thus, the pump P is controiled in such a mznner, that

a2 suitable pump pressure is obtzined at each occasion,

and this pump pressure exceeds the sensed load pressure

by & number of bars, whereby the difference between the -
pump pressure and load pressure results in a pressure

drop over the valve and compensztes for possible line

losses. For the seat valve C, the load pressure of which
nd

is sensed, in this way a load independent speed control is

O
|-

ine

[A}]

bt

» 1.e. the piston speed deoends only on the gdagree

o O
@

|'|,
[

he angle formed by the opsrating Tever 8 with the

-

‘neutral position, and is indeperdent of the size of tha

[(]

ioad pressure. By the load sensing function described
is furtzer zchieved, that at the coupling-i

means oxnly the load pressure is sensed which is to bte conn-
ected tc the pump connection, load pressure
which is to be connected to the tank cornection, that
when the valve means is not coupied-in no load pres
sensed, whereby the pump P v

dele, and that when severel valve means sre connect-
ed to the same pump circuit the sensing lines can be
couplec together with each other, thaet the khighest sens-

so
ressure determines the pressure in the sensing

ed logd p &
Zine 38 to the adjusti device 31 of the pump.

in accord ance with the principles, on which the present
valve means is based, the mzin flow through the respect-
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43 and, respectively, LL. These two valves act in princ-
iple in the same way as the ones described above, i.
mechanically actuated pilot valves E, but are hydraulic-
ally actuated by the pressures sensed in the motor ports.
For this purpose, the pilot wvalve 43 is connected on its
pressure side to the motor pbrt Fonnection Al tkrough a
control channel 45 and to the space 22 of the seat vaive
C3 through & channel L6, and on its compression spring
side to the tank connection T1 through an evacuation

channel 47. In the same way, the pilot valve Ll is connecst
-ed on its pressure side to the motor port connection Ei
through a2 control channel 70, to the space 22 of the seat
valve CL through 2 channel 48 and on its pressurs spring
side to the tank connection T1 through an evacuasion
channel ﬂ9.

The pressure prevailing in a motcr ‘port, for examp pls pors
A, which pressure through tae channel 45 also acss on

the end zrez of the pilot slide 50 of the pilot valive =3,
gives rise to a force, which is counteracted by z com-

i
pression spring 51, which is presiressed and comprised
U

: in
the pilot vzlve. When the pressure in the motor rort £
is s0 high that the resulting force exceeds the presirsss-
ed force of the compression spring, the pilot valve 52
opens and a control flow is obtained through the velve
43 to the tznk connection Ti and thereby to the tank.
When the piiot valve L3 opens, also pressure mediur {lows

from the space 22 beq1nc the valve cone 5 in the s
an

valve C3,

€

d thereby also its vealve cone 5 is moved in
the direction from it s
=3

v2lve seat 2J3. Theré
€ 1

In a2 corresgonding menner z2lso ths piliot valve L= zets.
In other words, these pilot vzlves 43 and L& acting as
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As appears from the foregoing, the fl.ow through a2 seat
valve C is determined by the flow arez of the valve, more
precisely by the position of its valve cone in relation to
the vaid¥e - seat and the pressure drop over the valve. The
pressure drop over the valve cannot be affected by the op-
erator who, therefore, instead must compensate for press- e
ure variations by changing the deflection of theé operating
lever so that the desired flow and therewith the desired iyt
motor speed are obtained. This implies that a machine with
many functiions, and at whick the lozd pressure always var-

ult to operate. The con-
the vealve means accord-

<t
(o]
[¢)]
|-
-1
2!
=t
o]
)
ct
(0]
Cl

the said operztion difficulties
0

is shown, w’ic- is construcved so that =z
certain dellsction of the o;erating iever Z always is -
a certain fiow through the velve means,
and thereby by a certain speed o the s
ive of Zozd pressure znd pump pressure. This is achieved
in thzt the pilot flow tkrough each pilot valve E concern-
ed is made insensitive tc pre
-a pressure-independent flow ¢

the vzive mezns is obtzirned. The v
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each cof tze pilot flow chznrmels ¢,1z

= - - T v - m - .
pilot vzlves E. The said cheznnels open into the respect-
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have the same diameter, which imglies that the resulting
force on the pressure reducer caused by the pressure in
the ingoing channel 9,11,13 and, respectively, 15 is zero.
The slide 57 of each pressure reducer is actuated by a
spring 59 and connected to the second channel 10,12,14
and, respectively, 16 of the-associated pilot valve, and
the slide 57, thus,ris affected glso by the pressure pre-
ailing in this channel. In Fig. 13 the pressure reducer
to the pilot valve El1 is shown. Each pressure reducer 54,

<

thus, reduces the pressure before the pilot valve to a
certain level over the pressure downstream of the valve,

i.e. in the channel 10,-2,14 and, respectively, 16. Here-
bynevere.pressure drop over the varisble throttling 17
which is great-

"c

of the zssociated pilot valve is obtained
er than corresponded by the spring force acting on the
slide 57 of the pressure reducer. Fsthematically this can
be expressed as t, = t2+t:*k wueré t, is t

between the valve cone 56 of the or

valve cone 17 of the associated rilot valve, t2 1s the
pressure acting on the slide 57 c¢f the pressure reducer,
to is tre spring force, and k is a constant, which is

S
zero at the embodiment shown in Tigs. §9,iC and 13.

means according
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[arn
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3
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to trne pressnt invention is based, thus, permits that
only the smeall pilot valves E must be pressure-compensated

for pressure-compensating the entire valve means. It is,

. of course, not necessary to pressure-compsnsate all seat

valves, if such is not required in the ccnnection in

which the valve means is to be usad. ..

valve means accord-

»

. 1 znd 12 an embodiment of
ntion~is shown wrich comprises zll of the

n the check

aforeszid funct e. load sensing throug
valves 354,3C,37,40, pressure limizin
througrn tnhe pilot valves X

h
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isely the
24 in the

cone 5.

ere arrenged
ection P1 and above the seat.valves C3 and CL, which are

o

verticzlly each on one sid

PCT/SE82/00299

16 - o
shown in Fig. U4 with, connecting channeis
of grooves prov1aed'1n the sclid valve
at valves C1 and C2 acting as inlet valves
o

of the pump conn-

arranged horizontally and act as.outlet valves, which seat

valves C3 znd CL are located each on one side of the tank N
connection

the enbca

The pressure

vaive D is located in the main

T1. The check valve D at the aforsdescribed

d in the main flow channel between the

e
onnection A1l and the seat valve Ci, while the

Tlow chanrel

motor port connection Bl and the seat valve C2.

that for the load sensing only the check

Wi

0 are reguired, beczuse the check valves D
function as the check vzlives 35 and 37 a% _

shown in Fig. 6.7

Iimiting pilot valve 43 is connected with its

chennels &£5,%6 and 47 to the motor port connection A1,

20w channel 15 an
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ct

ct
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d, respectively, the pilot
0 the tank. Ths second: pressure
vaive L4l is connected with its channels 70,
1,

3
L

ort connectic the pilot flow

low channel 12

Iy

vely,the i ot

reducers 54 for the pilot valves C are locat- e

ribed above in the pilot flow channels
and zre connected with their slide 57 to

flow channel 10,12,14 2nd 1€ of the respective ;

ving

izction, irrespective ¢f the pressure dirs- A
e piiot vzlve C in =211 positions.

cverccompensated pressure reducer 60 is shown -

NATIO)
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ure reducer 54 in Fig. 13 and czn.replace the same in
cases when lower motor speed at i4g?easing pressure is
desired, i.e. it can be used, for exampie, as lowering
brzke for ahjib and in that ceses is connected to any one
of the pilot valves E acting as outlet valves of the seat

valves.

I3

The overcompensated pressure reducer 60 comprises a slide -
61 with a dizmeter exceeding the dizmeter of the valve

eat 62 co-acting with the valve cone 63, which implies

that the pressure acting in the intermediate space between

‘the valve cone 63 and slide 61 brings about z force, which

wn

acts ageinst the spring 64 actinz on the slide, and this

i
force, thus, increases with increasing pressure in said
_ .
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ring pressure, and k is & constanrnt, whick is n

nd expresses the relation betwesn the diameters d1 and

-

"In Fig. 15 zn undercompensated pressure reducer 65 is
shewn, which comprises a slide 85 with &
smaller than the diameter of the vzive se
with the vazlve cone 67, which imziies that the pressure
.acting in the intermediate space beiween the valve cone
siide 55 brings about a fcres, ch

on as the force exercised by the spring

same directl 9,
3 P T S -~ LaF T4 - s Ny~ A P ~ 4
and whign 2135 tositive. The lov ths pressurse, The grester
& 3 =
d ) - - - - 3 b - - . -~ ~ o~ ——
is the flcw, znd thereby the spesd. The undsrcompensated
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In Fig. Z7 & practical embodiment of 2z velvs means sccerd-

= —~ A —~ = -~ = g - - ~ o ES - ~, = -

“nz To tzz inmvention 1s shown, cirmrrising ths power valve -
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part 2, the pilot valve part. 3 and the control part 4

assemblea to one unit. In the pow er ‘valve part 2 the |

seat valves C are arranged excnanceable, and in the pil-

ot valve part 3 the pilot valves E are arranged vertic-

ally and exchangeable. In the pilot valve part 3, fur-

thermore, function plugs 75 are exchangeably secured T
on both sides of the vertically &rranged pilot valves E.

5

Said plugs are, for example, screwn in and include the
guired for the aforedescribed functions, such as
load sen 1sing, pressure compensation and pressure limit-
.ation. By this design, a valve means according to the in-
vention can be changed easily for different fields of
epplication, and if some functiorn is not required, its
functior plug can be replaced by a blind plug: In the
different parts, of course, the szid channels are form-

ed in a suitable way for renderirng .possible the struct-
O-D

In Fig. 16 is iilustrated that several vzlve mezns acc-

ording te the invention can be assembled to one valve
Fal

grds the control part U4, at the embodiment shown in

the Figures the pilot valves E ars actusted in pairs dir-
_ g, tut also other ways of

operetirg the pilot valves £ are possible, for example

by mezns of electric control. £1so individual control of

control impiies that combinafions of simultaneously con-

trolied seat valves other than tre combinstions deseribed
e

etove erz possible. In such a cass floating pesition,
X Zief or quick transpert (rsgenerative cortrol)

- 2 . - -— - - -— - 3 v - - -
in Flz. 22 The present valtre msars is shown by way of an

> I m = T s -9 s 23 «5 5 -
emzedinmsrns for controlling & non-reversible hylraullc mOT-

- I S AR 22 o] S ApS =S i
or % suszrended on & crane ;ib £i znd driving en eerth

-

P e TS 2 . < -
SGrilf cz, Tnis valve mesans comrrises =z seat ‘vaive C loe- =
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ated in a vazlve housing 84 without surrounding cartridge
6, which also is possible.in the aﬁéredescribed embodim-
ents. The inlet 85 of the valve means ié connected through
a conduit 86 to a pump P, and its outlet 87 is connected
to the motor port A through a conduit 86. The motor port B
is connected through a returﬁ conduit 89 to the tank T.

For controlling the valve cone of the seat valve,a lever-
operated pilot valve E is provided in the way described
abéve, which pilot valve is connected through z channel 90
to the space 22 behind the valve cone 5 of the seat valve
‘and through a second channel 91 Is cornected to .the outlet
87 of the seat valve. By this sirpie valve means, thus,
the motor can be started and storped, and its.spsed can be

-

adjusted infinitely.

The pressure compensated valve mezns
reference to Figs: 9 and 10 has+in cicsed positi:
internal leskage past the pressurs r s
connects the inlet of.the main veive with its outlet via
the associated ﬁilot flow channel. This lezkage is

that each pressure reducing valve, as shown in Fig. 13
for example, hes a sealing gap betwesen its control

'57 and the cylinder wall surrounding the same, which gap
cannot te sezled by, for example, C-rings or other sezlings
because the adjusting forces availeble and acting on the
control slide in the pressure recducing velve are much too
.small for being capable to overcocme the friction forces
which would erise when sald gap would be sealed Dy a seal-
t internal leakage occurs in a pilot flow chann-
1, it is small per se and can be negliected in many epplic-
of the present velve means.

In Fig., 16, =zowevsar, an embodimert is shown, by means of

-~

which the pressure compensated vaive mezns according to

the invention is fully tight in clssed position. At this

embcdiment the pressure reducing vzlve 100 conrected to

—————d

»e shown cr reason

o

the respective seat velve (in Fig. 1%

=y
ERNy -Nn‘\\YV

N TWre -
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of simplicity only the seat valve -Cl and the associated
pressure reducing valve 100) is arnénged so as instead
of sensing the return pressure of the séat valve to sense
the inlet pressure Ps of the seat valve and the pressure
after the valve cone 5 of the seat valve in the associat-
ed pilot flow channel, i.e. fhe channel 11 in Fig. 19, in o
such a manner, that this corresponds to the sensing of
the return pressure. This is poésible owing to the princ-
iple, according to which the present sest valives C1-Cl
act, implying that there always prevzils a certain relat-
-ion between the inlet pressure Ps, the return pressure Pr
and the pressure in the pilot flow ckannel Pc. This relat-

ion can mathemetically be expressed zs

Pc ‘_aﬁ - zz
_:x: j_-i:

The return pre
n

sure Pr, which at She smbodiment described

S
above acts on the slide area A (&, in Fig. 1&) of the

_pressure reducing valve, at this

to act on e slide arez A/1-Xof tre ccntrol slide 101 of

mbecdiment is arranged

the pressure reducing vaive 100, while the inlet pressure

A- X
>—— 0F control
T=3 0F contro

a
slide 101 wxich, thus, is turned in the directicn opposed
D

Pa is arrange on the slide ar

M

a
to the correspon ding slide area a2 of the pressure reducing
=

i
valves show -<in Figs. 13-15. More precisely, the pressure

reducing vaive 100 shown in Fig. 19 kzs a conic valve cone .
182 for co-zction witk z valve sezt 233, througk which the .

pilot flow channel 11 extends frcx: the space 2Z o
mzin valve T4 to the associated rilot valve EX., The valve

cone 102 is rigidly connected to the control siide 101

with the arsz 272 - 3 througz & narrow portion ex- .
tending through the valve seat 1G3Z, which slide 101 is
subjected tc the zetion of a compression 104 and

the pressure Pc in the pilot fIow chzn
3

channel 105. The ve
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valve further is rigidly connected to the second control
slide 105, yhich has the siide area'%L{E;— and via channel
107 is under the action of the inlet pressure Ps,which
thus is counteracted by the spring force and pressure Pc.
To the pressure reducing valve 100 applies in general what
previously has been stated for the pressure reducers 54,

60 and 65.

With the pressure reducing valve 100, thus, there 1s no
seéliné gap between the inlet and outlet of the main valve
C, and thereby also a fully tight valve means is obtained,
‘under the prerequisite,of course, that the seats in each
main valve C and pilot valve E are tight, and that each
pilot valve E like.the aforedescribed ones is sealed
against internal leakage by suitable .sealings.

In Figs. 20-22 a flozting position embodiment of the valve
means according to Fig. 11 is shown. Floating position is
to be understood as a position, in which the motor ports
A znd B simultaneously are connected to the tank connect-
ion Ti. In floating position it is possible for the piston
in the cylinder to move freely, i.e. to float, under the
action of'exclusively external fcrces. As mentioned earl-
“ier, floating position can be established by simultaneous-
ly adjusting the two pilot valves E which control the out-

lst valves C3 and C& of the valve means. This method,
however, requires a special design of the pilot valve
_part of the valve means which permits simultaneous actu-

ation of the pilot valves only of the outlet valves.

-

'he flozting position embodiment shown in Figs. 20-22 is
intended for obtaining floating position only when the
valve means is set in its neutral position. This is achiev-
ed zccording to the present invention in that the two out-
let velves C3 and QS designed as sxchange cartridges at

the embodiment according to Fig. i1 are exchanged togeth-

r with associzted check valves L against special flozt-

o

} e

n

m

position devices or cartridges G, for which specieal =
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seats H are provided in the valve heusing which are coax-
ial with the respective motor portﬁconnéction A1,B1 and
the inlet valve C1,C2.. For inserting these floating pos-
ition cartridges G, the outlet vzlve cartridges CB,CQ are
removed and thelir openings are blocked with plugs 110.
Thereafter the inlet valves C1,C2 which also are designed
as exchangeable cartridges are removed, and the floating
position cartridges G are inserted into the respective
seat H. Thereafter the inlet valves C1 and C2 are again
mounted which keep the respective floating position cartr-
'idge G in place in the respective seat B, which has nec-
essary sealings 111 znd 112.

Each floeting position cartridge G comprises & sleeve 114
rigidly attached in the seat H and & valve cone 115,which
is movable in its sieeve 114 between two end posi

-

sit
viz. an upper position (Fig. 219, in whick the motor port
connection. A1,Bi is connected to the tark connection T1
via through cpenings 116 in the sleeve 21Z, and in which
the valve cone 115 closes the connection to the associated
inlet vaXve C1,C2, and a lower erd position (Fig. 22), in

which the valve cone 115 closes the openings 116 of the

sleeve, i.e. the connection to tre tank connection T1,

-

and opens the conrection to the inlet valve C1,C2. For
this purpose, each valve cone-115 is designed like a-

sleesve with a closed end 117 facirz to the inlet valve

o

Ci,C2 ana with an open end fa01ng to the motor port conn-

ection Ai,Bi and comprises in the vicinity of the closed
end 117 openings 11§, through wh_c hydraulic liquid can
flow from the inlet valve via a2 cylindric space 118 in
the sleeve 11% to th re-associzted metor port connection
A1,Bi and therewith to the motor port L and, respective-

ly, B.

in neutrzl pos-

)4
M
«
]
i
(8¢

Hormally, i.e. with the operatin
1

ition, the valve cone

i

[}

o]
)

tTing position cartr-

c
idge is in its upper end position (Fig. 21), and thereby
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flow is psrmitted to pass betweser the motor port connect-
ion A1,Bi and the tank connectior T1. At such opsration
of the operating lever, that the inlet valve Cl of the

valve means is zctuated to bring zbout main flow from the

S
pump connection P1 to the motor port A through the inlet.
valve C1, this flow will force the valve cone 115 of the
floating positicn cartridge to mcve to its lower end pos-
22), and thereby the valve cone 115 cpens a

r the mzin flow from tke pump connection P1

A 2zt the same time as 1t closes the conn-

b
o O
ct
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H
ct
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=
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osition cariridge is loczted with its valve cone 115
in the upper ené position, and thereby the pistcn of the
s czused to move in the direction marked by

In the szme wzy, the irnlet valve C2 of the valve means can
taining 2 mein flow from the pump conn-
r port B through the floating position

e
ceartridge G located in this mein flow channel, whereby the
piston of the cyiinder 1 is caused to move in a direction

d to $het indiceted bty the zrrow 120 in Fig. 20.

e
The flczting position cartridge G located in the main
e c e, iz in its upper end posit-

ion znd permits ‘the flow from the motor port A to pass to
1

ve E, and

charnels 24 of the vzlve cone zan

$c tre mzin 2iow channel afier tns main vaive C. At embod-
imernts deseribed eazrlizx», sse fcr szample Figs. 3 end 4, '
the pilot fiow proceeds from the zontrol chamber 22 to
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For achieving this so-czlled inverted pilot flow, the
valve core 5 of the main valve is provi

ded with a cone
portion 230, which in closed posi:ion of the main valve

sbuts & valve seat 131 and closes ertirely the main flow

(D

channel before the valve cone 5. The control chamber 22,
however, in this position is conrzcted to the main flow
channel z-ter the main valve C through the connecting
grooves 2= and the control thrott_ings 27 depending on

the position of the valve cone.

At embodiments of the valve means or directional valve
sccording to the present invention described above, every
main vaive C is controlled eacnh ty its pilot valve E.

- As four main valves C are’ provides, thus, four pilot
velves I 2are requﬁred which azre sctuated in pairs by
the operzTing lever 8. Fig. 2&, &iffering therefrom,
shows scrarmaiically an zlternative smbodiment with only two
pilot vaives E for controlling and operating four mein
valives C, which pilot valves are designszed by E3 and ‘EL4.

The previous pilot valves Z1 znd

Lt the zlterrative embodiment shcwrn in Fig. 24, the main

s 02 znéd C3 are agrran

viz a pressure reducing velve 5& or 100, &nd the mein

vaive G= is connected through its pilot flow channel 15
" and a crsck valve 140 located therein to the same pilot

valve EI zs the main valive Ci. Ir the szme way, the main

valve Cz, throug s pilct Tiow crennei 13,14 and a .
nressurs reducing valve 5% or i00 Ioeceted tThereln, is conn- R
ccted To tze pilot velve £4. Tc tziz pilst valve Ek,thus,

2150 trs =2 v vaive Ch is cornscted threugh its piliot flow
channe:l -3 =rd z check vaive iii iccated therein. The

pilot valves 23 znd EL, as ths gressurs rz2gucing velves - -
sk, zrs zonmnscted to the tank T, =& appsars from Fig. 2%.
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Upon actuation of the pilot valve E3 the main valves Ci
and C3 open, whereby the pump P is connected to the motor
port A, and the motor port B to the tank, and the piston
of the cylinder thereby is caused to move in the direction
marked by 150. The pressure reducing valve 54 or 100
reduces hereby the pressure in the pilot flow channel 10
to the pilot valve E3, so that a constant pressure drop
over the pllot valve E3 is obtained, irrespective of the
size of the pump pressure. The valve, in other words, is

pressure compensated.

Upon actuation of the pilot valve E4, thus, the piston of
the cylinder 1 is caused to move in the direction opposed
to the arrow 150. Also here pressure compensation is ob-
tained through the pressure reducing valve 54 or 100 in
the pilot flow channel 14 to the pilot valve Ei4,

The aforedescribed function appTies to lifting movement.
" When instezé the piston of the cylinder 1 is subjected to

a load actin the same directicn as the piston movement,
so-called lowering movement, the pressure reducing valve

54 concerneé is closed, and therefore zlso the correspond-
,ing main veive C1,C2 is closed. Trereby the main flow

from the pump P is prevented from srriving at the cylindg-=
er 1. The cyiinder 1 hereby receives, instead, the main

~flow through ti-cavitation function of the associzted
b

an
outlet vealve C3
"flow from the D
for some other function. In other words, a valve means is

ci

ump is "saved"™ which, instead, can be used

'.J

the way described above. Eereby main

obtained whizh saves energy, at the szme time as the pilot

valve part and the control part zrs simplifiesd in thzt

only two piloi vzlves zre required.

Though not shown, it is possible within the scope of the
present invention to build-in the pressure reducing valves

k3 and 24 into the respective ocutlst valve C3,CH,

o
above anc shown in the drawings, tut cen be changed znd mod- -
h
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1. A vzlve means for controlling -z linear or rctary
hydraulic motor, which with its motor ports (A,AB) act-
ing alternatingly as inlet for pressure medium arnd outlet
for return medium is connected via the vzlve means to a
pump (P) acting as pressure me diﬁm source, and to a tank
(T), which valve means comprises for each potor port
(A,B) ar inlet valve located in z mein flow channel (P1-
Al; P1-B2) from the pump conneciion (Pi) of the valve
means to the respective motor port connection (A1,B1), and
an outlet valve located in a2 return flow channel from
the respsective motor port ccnneezion (A1i,B1) to the tank
connecticn (T1) of the vzlve means, characteriz-
e d i » that the inlet valves consist of seat valve:

) s

, which-are pres

and for controlling the flow irn the respsctive mzin flow _
channel [Pi-£%£, P1-B) are contrcelli=zd in 3

directiorn after the inlet velive, znd thst the outlet

zives &-30 consist
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and with their other ends communicate with the main flow
channel in the flow direction after the.respective inlet
valve (C1,C2), while the pilot flow channels (11,12;15,16)
for the outlet valves (C3,C4) communicate with one end
with the return flow channel - from the motor port connect-
ion (A1,B1) via the respective outlet valve (C3,Ch) and
witn their other end communicate with the tank connection -
(T1), and the pilot valves (Ei,EZ,E3,EL) are located each
in one of said pilot flow channels for individual indefin-
ite control of the pilot flow through the respective

.channel.

3. A valve means as defined irn'claim 3, charzct -

z e & i n° that in the pilot flow channel (9,10;
14) of each inlet valve a check valve (36;37) is locat-
n the pilot valve (Ei1;E2) and the end of the

e e
pilct flow channel connected to,the main flow channel
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fter the inlet valve, which check valve independently
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channel is greater before the inlet valve (Ci C2) than

fter the sane.

L A valve means as defined in cleim 3, charac t -
erized i'n that from the pilot flow channel (9,10;
13,24) between said check valve (363;37) and associated

ilot valve (E1;E2) a sensing channel (38) extends to

P
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5. £ valve means as defined in zny one of the preceding
claims, characterized -in . that to the one
and/or the other outlet valve (C1;C2) is connected a pil-
ot valve (43;4%), which senses ths pressure in the associ-
ated motor port connection (A1,B1), and when the pressuré
exceeds a predetermined value set in the pilot valve
effects & control flow for opening the outlet valve
(Cc1;cC2).

6. £ valve means as defined in zny one of the preceding
claéims, characterized 1in that in one,
éeveral or a2il of the pilot flow channels (9,10;11,12;
) comprised in the valve means, means are loc-

H

ated which render the pilot vealve (E) connected to the
respective pllot flow cheannel independent of pressure

drozp.

7. £ valve means as defined in. zny one of the preceding
cleims, czrzracterized in that in one,
severzl or zil of the pilot flow channels (9,10;13,15)
to 2 pilot vzlve (E) a pressure reducer is located for

i

ng the pressure before the pilot valve (E) to a

predstermined level over the pressure after thke pilot
valve.
g. £ valve means as defined in claim 6, ckz»ac ©t -

erized in that the pressure reducer (54) is
constant pressure reducing for obtaining a motor speed

‘whick is proportional to the actustion of the pilot valve.

-
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