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) OPERATION VALVE DEVICE.

@ This invention relates to an operation valve de-
Evice for supplying a pressure oil to an actuaior such

as a hydraulic cylinder and a hydraulic motor. This
Q operation valve device includes first and second oil
ports (3, 4) for causing the pressure oil supplied to
an input port (2) communicating with a pump (P) to
flow out selectively into pressure chambers (B, By)
on both sides of an actuator (B) through outlet ports
(6, 7), first and second communication porfs (12, 13)
bored concentrically and facing each other in such a
Q. manner as to aliow the first and second oil poris to
LU communicate with a tank port (10), first and second

valve ports (14, 15) bored concentrically and con-

tinuously outside the first and second communica-

=24

tion ports, respectively, a pair of support shafts (16,
16) inserted into each of these valve poris in such a
manner as to face each other, vacuum prevention
valves (9, 9) fitted to the tip of these support shafis
so as to open and close the communication poris,
respectively, and check valves (8, 8) fitted into the
intermediate portion of the support shafis in the axial
direction so as to prevent the outflow of the pressure
oil from the first and second oil ports to the input
port side, respectively. Since the vacuum prevention
vaives (9, 9) and the check valves are disposed on
the concentric support shafts, the operation valve
device of the present invention is compact in size
and can reduce oil leakage.
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SPECIFICATION

OPERATING VALVE DEVICE

TECHNICAL FIELD OF THE INVENTION

This invention relates to an operating valve device
for supplying fluid under pressure into an actuator such as
a hydraulic cylinder, a hydraulic motor or the like.

BACKGROUND ART OF THE INVENTION

As a prior art valve device of the kind specified,
there is known an operating valve device which includes, as
shown in Fig. 1, a main spool 5 for allowing a first hole
3 and a second hole 4, respectively to selectively communi-
cate with an inlet port 2 formed in the valve body 1, and
check valves 8 and vacuum prevention valves 9 installed
between the first and second holes 3 and 4, respectively,
and a first outlet port 6 and a second outlet port 7
connectable with the first and second holes 3 and 4,
respectively, the arrangement being made such that when the
main spool 5 is moved to the left or to the right in Fig. 1
the inlet port 2 is connected either with the first outlet
port 6 or with the second outlet port 7 so as to selectively
supply fluid under pressure from a pressurized fluid supply
source P into either one of a first chamber Bl or a second

chamber B2 of an actuator B, and also a backward flow of
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fluid under pressure from the first and second chambers 6,
7 into the inlet port 2 can be prevented by the check
valves 8, and also fluid under pressure can be drawn by
the vacuum prevention valve 9 from a tank port 10 into the
first chamber Bl or the second chamber B, thereby
preventing formation of a vacuum therein or depressuri-
zation.

Stating in brief, in case the pressure in the first
and second chambers Bl and B2 which results from loading
F applied to the actuator B (that will be referred to as
"loading pressure" hereinbelow) is higher than the
pressure of fluid discharged by the pressurized £fluid
supply source P, there is a risk of fluid under pressure
flowing from the actuator B back into the pressurized
fluid supply source B, and therefore such backward flow
of fluid is prevented by the check valves 8, respectively.

Further, there is a case where the actuator B is
moved by a pressure loading F at a speed higher than the
value corresponding to the amount of fluid under pressure
supplied by the pressurized fluid supply source P. 1In
this case, the chamber on the side of the actuator into
which fluid is to be supplied will form a vacuum, and
therefore the vacuum prevention valve 9 is then opened to
allow the tank port 10 to communicate either with the

first outlet port 6 or with the second outlet port 7
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so as to draw in fluid under pressure from the fluid tank
11 thereby preventing formation of a vacuum in the chamber.

In such a prior art operating valve device, since the
check valves 8 and the vacuum prevention valves 9 are
instalied in two rows in parallel relationship between
the inlet port 2 and the first and second outlet ports 6
and 7; the distance between the inlet port 2 and the first
and second outlet ports 6 and 7 becomes long so that the
size of the valve body 1 will become large, thus making
the whole valve device large-sized.

Further, since the vacuum prevention valves 9 are
installed on the side of the outlet ports, in case the
valve seat is worn away or foreign matters made ingress
therein, fluid under pressure will flow from the tank
port 10 into the fluid tank 11 thus increasing fluid
leakage and causing such difficulties as failure in
holding the actuator B in locked condition or operational
delay, etc.

SUMMARY OF THE INVENTION

The present invention has been made in view of the
above-mentioned circumstances in the prior art, and has
for its object to provide an operating valve device
wherein the space occupied by its constitutional element
is reduced thereby making the whole valve device compact,

and leakage of fluid from vacuum prevention valves can be
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reduced substantially.

To achieve the above-mentioned object, according to a
first aspect of the present invention, there is provided
an operating valve device having an inlet port formed in
the valve body so as to communicate with a pressurized
fluid supply source, a first ouﬁlet port and a second
outlet port formed in the valve body so as to communicate
with pressure chambers, respectively, defined on both sides
of an actuator, a first hole and a second hole formed in
the valve body at positions on both sides of the inlet
port so as to allow the inlet port to communicate with
the first and second outlet ports, respectively, and a
tank port formed in the valve body between the first and
second holes and communicating with a fluid tank,
characterized in that it comprises a first communication
hole and a second communication hole formed coaxially
and in opposed relationship with each other so as to allow
the first and second holes, respectively, to communicate
with the tank port; a first valve hole and a second valve
hole formed coaxially in the valve body outside and in
succession with these communication holes, respectively;

a pair of support shafts inserted in these valve holes,
respectively, in opposed relationship with each other;
vacuum prevention valve means each mounted on the leading

end portion of each of the support shafts so as to open
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and shut the communication hole; and check valve means
each mounted on the axially intermediate portion of each
of the support shafts so as to prevent fluid under
pressure from flowing through the first and second holes,
respectively, into the inlet port.

To achieve the above-mentioned object, according to
a second aspect of the present invention, there is
provided an operating valve device comprising: an inlet
port formed in the valve body so as to extend from one end
face thereof to a substantially intermediate position in
a direction substantially at right angles to the one end
face and communicating with a pressurized fluid supply
source; a first hole and a second hole formed in the
valve body on both sides of the inlet port and in sub-
stantially parallel relationship with each other; a
valve hole formed in the valve body at right angles to the
first and second holes and the inlet port so as to allow
the first and second holes, respectively, the communicate
with the inlet port; a main spool slidably mounted in the
valve hole so as to allow either the first hole or the
second hole to selectively communicate with the inlet
port; a tank port formed in the valve body so as to extend
from the other end face thereof to a substantially
intermediate position in a direction at right angles to

the other end face and communicating with a fluid tank:
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a first outlet port and a second outlet port formed in the
valve body on both sides of the tank port and in sub-
stantially parallel relationship and outside the first

and second holes, respectively, and connected with pressure
chambers, respectively, defined on both sides of an
actuator; a first communication hole and a second communi-
cation hole formed in the valve body at right angles to
the first and second holes and the tank hole and coaxially
with each other to allow the first and second holes,
respectively, to communicate with the tank port; a first
valve hole and a second valve hole formed in the valve
body outside and coaxially with the first and second
communication holes, respectively, so as to allow the
first and second communication holes, respectively, to
communicate with the first and second outlet ports,
respectively; a pair of support shafts whose base portions
being fixedly secured to the outer ends of the first and
second vélve holes, respectively, so as to be tightly
fitted therein, the leading end portions of the support
shafts extending into the first and second communication
holes, respectively, and being located opposite to each
other; check valves each having a valve body slidably
mounted on the axially intermediate portion of each of the
support shafts and held by a spring into pressure contact

with a check valve seat; and vacuum prevention valves each
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having a valve body slidably mounted on the axially
leading end portion of each of the support shafts and
held by a spring into pressure contact with a vacuum
prevention valve seat.

According to the operating valve device incorporating
tne above-mentioned aspects, since the check valve body
17 and the vacuum prevention valve body 20 are mounted
coaxially on each of the support shafts 16, the distance
between the inlet port 2 and the outlet ports 6 and 7 is
short so that the size of the valve body 1 can be made
small and the whole operating valve device can be made
compact, and also since each of the check valves and
vacuum prevention valves can be moved independently,
thus enhancing the operational reliability of the operating
valve.

Further, the check valve body 17 and the vacuum
prevention valve body 20 are mounted coaxially and their
valve seats are also mounted coaxially. This implies that
there are double seats against leakage of fluid on the
side of each outlet port, thereby reducing the amount of
leadkage of fluid, and even if foreign matters made
ingress into one of the check valve and the vacuum
prevention valve, sealing by the other can be achieved
thus enhancing the reliability thereof on leakage

prevention against ingress of foreign matters.



10

15

20

25

EP 0 396 760 At

The above-mentioned and other objects, aspects and
advantages of the present invention will become épparent
to those skilled in the art by making reference to the
following description and the accompanying drawings in
which a preferred embodiment incorporating the principles

of the present invention is shown for example only.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic, sectional view showing a
prior art embodiment of the operating valve device;

Fig. 2 is a schematic, sectional view showing an
embodiment of the operating valve device according to the
present invention; and

Fig. 3 is a circuit diagram showing the overall
configuration of an example of application using the
embodiment shown in Fig. 2.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention will now be described in
detail below by way of a preferred embodiment with refer-
ence to the accompanying drawings.

Fig. 2 is a schematic, sectional view showihg an
embodiment of the operating valve device according to the
present invention, where the same component parts as

those of the aforementioned embodiment (shown in Fig. 1)

are denoted with the same reference numerals and characters,

and therefore description of them is omitted herein.
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A port 10 connected to a fliuid tank is allowed to
communicate through coaxial first and second communication
holes 12 and 13, which are formed in an intermediate
portion interposed between a first port 3 and a second
port 4 perforated in a valve body 1 in substantially
parallel relationship with each other, with the first
and second holes 3 and 4. Further, the valve body 1 has a
first outlet port 6 and a second outlet port which are
formed therein so as to extend from one end thereof and
substantially opposite to the first and second holes 3
and 4, respectively, and which are connected to pressure
chambers Bl and B, respectively, of an actuator B. Still
further, the valve body 1 has a first valve hole 14 and a
second valve hole 15 formed therein outside the first and
second outlet ports 6 and 7, respectively, and coaxially
with the first and second communication holes 12 and 13,
respectively. Support shafts 16, 16 are inserted in the
first and second valve holes 14 and 15, respectively. |
Base portions 1l6a, l6a of the support shafts 16, 16 are
fixedly secured so as to be tightly fitted in the first
and second valve holes 14 and 15, respectively, so that
the leading end portions 16b, 16b of the support shafts
16, 16 extending into the first and second commnication
holes 12 and 13, respectively, may be located in opposed

relationship with each other.
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Further, a cylindrical check valve body 17 is slidably
mounted on an axial intermediate portion 1l6c of each of
the support shafts 16, and the valve body 17 is biased by
a spring 18 so as to make pressure contact with a check
valve seat 19 thereby forming a check valve 8.

Further, a vacuum prevention valve body 20 is
slidably mounted on the leading end portion 16b of each
of the support shafts 16 so as to prevent either one of
the pressure chambers Bl or B2 defined or both sides of
the piston of the actuator B from forming a vacuum, and
the valve body 20 is biased by a spring 21 so as to make
pressure contact with a vacuum prevention valve seat 22,
thus forming a vacuum prevention valve 9.

In the operating valve device configured as mentioned
above, when the loading pressure in the actuator B is high,
the check valve body 17 is urged by the loading pressure
so as to make pressure contact with the check valve seat
l§ so that a backward flow of fluid under pressurerinto
a pressurized fluid supply source P can be prevented.

Further, if the actuator B is moved at a speed
higher than the value corresponding to the amount of fluid
under pressure supplied by the pressurized fluid supply
source P so as to form a vacuum either in the first chamber
Bl or in the second chamber B2, then the check valve body

17 and the vacuum prevention valve body 20 are moved

- 10 -
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against the resilient forces of the springs 18 and 21,
respectively, so as to communicate the tank port 10 either
with the first outlet port 6 or with the second outlet
port 7 to draw in pressurized fluid from a fluid tank 11
thereby preventing formation of a vacuum in the chamber

Bl q; BZ'

Still further, since the check valve body 7 and the
vacuum prevention valve body 20 are slidably mounted
coaxially on the support shaft 16, the distance between the
inlet port 2 and the outlet ports 6 and 7 can be reduced
sé that the size of the valve body 1 can be reduced thus
making the whole of the valve device compact, and since
movements of the check valve body 17 and the vacuum
prevention valve body 20 occurs independently, the
operational reliability of the operating valve device is
enhanced.

Further, since the check valves 8 are located in

“the outlet ports 6 and 7, respectively, leakage of fluid

under pressure from the actuator B can be prevented sub-
stantially, and since double sealing is provided by
combinations of valve bodies 17 and 20 of the check valve

8 and the vacuum prevention valve 9 with valve seats 19

and 22, respectively, if leakage of fluid occurs in one

of the combinations due to foreign matters prevent therein,

then fluid leakage can be prevented by the other combination

- 11 -
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thereby enhancing the reliability on fluid leakage
prevention.

Moreover, the main spool 5 is held at its neutral
position by a pair of springs 5a, 5a and can be slidably
moved to the left or to the light by aupplying pilot fluid
under pressure into one of pressure chambers 5b, 5b.

Fig. 3 shows an example of application using the
embodiment of the operating valve device shown in Fig. 2.
The arrangement is made such that each of the first and
second outlet ports 6, 7 associated with the first and
second holes 3, 4, respectively, is controlled through
a two-position, two-direction control valve 30 to be
connected with or disconnected from a fluid tank 1l. Each
of the two-position, two-direction control valves 30 is
normally held by a spring 31 at its disconnecting position
I and changed over to its connecting position II when
pilot fluid under pressure is supplied into its pressure
chamber 30a so that the pressurized fluid discharged by
a pilot pump Pl may be supplied through a first pilot valve
32 and a second pilot valve 33, respectively, into the
abovg-mentioned pressure chambers 5a and 30a, respectively.

Such being the arrangement, when the first pilot
valve 32 is changed over by means of a lever 34, pilot
fluid under pressure is supplied into one of the pressure

chambers 56 of the main spool 5 and the pressure chamber

- 12 =



10

15

20

25

EP 0 396 760 A1

30a of one of the two position, two-direction control
valves 30, respectively, so that the main spool 5 may
assume its first position III where the inlet port 2 is
allowed to communicate with the second hole 4, and also
the two-position, two-direction control valve 30 may
assume its connecting position II.

As a result, the fluid under pressure discharged by
the pressurized fluid supply source P is supplied from
the in.et port 2 into the second chamber B, of the
actuator B through the second hole 4 and the second
outlet port 7, whilst the pressurized fluid in the first
chamber Bl will flow into the fluid tank 11 through the
first outlet port 6 and the two-position, two-direction
control valve 30.

At that time, the fluid under pressure in the first
chamber Bl is prevented by a check valve 8 installed in
the first hole 3 to flow out towards the side of the main
spool 5, whilst the fluid under pressure flowing into
the second hole 4 will open another check valve 8 and flow
into the second outlet port 7.

Further, if, in the above-mentioned condition, the
pressure loading F applied to the actuator B exceeds the
value of actuator thrust F based on the pressure P0
by the setting pressure of a main relief valve 35, then

there is a risk of the fluid under pressure in the second

- 13 -
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chamber B, flowing back into the pressurized fluid supply
source P through the second hole 4 and damaging the fluid
supply source P. However, the check valve 8 installed
in the second hole 4 will prevent fluid under pressure from
flowing back into the pressurized fluid supply source P and
damaging it.

Further, if the actuator B is moved by a pressure
loading at a speed higher than the value corresponding
to the amount of fluid under pressure supplied by the
préssurized fluid supply source P, then the second chamber
B2 will form a vacuum. However, the fluid under pressure
in the fluid tank 1l is drawn through a vacuum prevention
valve 9 into the second chamber B, so as to reflenish the
latter fluid thereby preventing formation of a wvacuum

therein.

- 14 -
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WHAT IS CLAIMED IS:
1. An operating valve device having an inlet port formed
in the valve body thereof so as to communicate with a
pressurized fluid supply source, a first outlet port and
a second outlet port formed in the valve body so as to
communicate with pressure chambers, respectively, defined
on both sides of an actuator, a first hole and a second
hole format in the valve body at positions on both sides of
said inlet port so as to allow said inlet prot to
communicate with said first and second outlet ports,
respectively, and a tank port formed in the valve body
between the first and second holes and communicating with
a fluid tank, characterized in that it comprises a first
communication hole and a second communication hole formed
coaxially and in opposed relationship with each other so
as to allow said first and second holes, respectively,
to communicate with said tank port; a first valve hole
and a second valve formed coaxially in the valve body
outside and in succession with these communication holes,
respectively; a pair of support shafts inserted in these
valve holes, respectively, in opposed relationship with
each other; vacuum prevention valve means each mounted
on the leading end portion of each of the support shafts
so as to open and shut said communication hole; and check

valve means each mounted on the axially intermediate

- 15 -
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portion of each of said support shafts so as to prevent
fluid under pressure from flowing through said first and
second holes, respectively, into said inlet port.

2. An operating valve device comprising:

(a) an inlet port formed in the valve body thereof
so as to extend from one end face thereof to a substan-
tially intermediate position in a direction substantially
at right angles to the one end face and communicating with
a pressurized fluid supply source;

(b) a first hole and a second hole formed in the
valve body on both sides of the inlet port and in sub-
stantially parallel relationship with each other;

(c) a valve hole formed in the valve body at right
angles to the first and second holes and the inlet port
so as to allow said first and second holes, respectively,
to communicate with said inlet port;

(d) a main spool slidably mounted in said valve hole
so as to allow either said first hole or said second
hole to selectively communicate with said inlet port;

(e) a tank port formed in the valve body so as to
extend from the other end face thereof to a substantially
intermediate position in a direction at right angles to
the other end face and communicating with a f£luid tank;

(£) a first outlet port and a second outlet port

formed in the valve body on both sides of the tank port

- 16 -
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and in substantially parallel relationship and outside
said first and second holes, respectivelf, and connected
with pressure chambers, respectively, defined on both
sides of an actuator;

(g) a first communication hole and a second communi-
cation hole formed in the valve body at right angles to
the first and second holes and the tank hole and coaxially
with each other to allow said first and second holes;
respectively to communicate with said tank port;

(h) a first valve hole and a second valve hole formed
in the valve body outside and coaxially with the first
and second communication holes, respectively, so as to
allow the first and second communication holes, respectively,
to communicate with said first and second outlet ports,
respectively;

(1) a pair of support shafts'whose base portions
being fixedly secured to the outer ends of said first and
second valve holes, respectively, so as to be tightly
fitted therein, the leading end portions of the support
shafts extending into said first and second communication
holes, respectively, and being located opposite to each
other;

(J) check valves each having a valve body slidably
mounted on the axially intermediate portion of each of

said support shafts and held by a spring into pressure

- 17 -
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contact with a check valve seat; and

(k) vacuum prevention valves each having a valve
body slidably mounted on the axially leading end portion
of each of said support shafts and held by a spring into

pressure contact with a vacuum prevention valve seat.

- 18 -



EP 0 396 760 A1

‘FIG. 1
B 1 X
PRIOR ART
e X H
B
_F_ 2 Vfgg
I R
6\ IO\ 7\ - /J
Z8RY% 7 '
L0 L.
/ __ . |1O ) \ O —. /
—|of| =
7 g
C:: _'D F_l
7 L \M;f////ﬁ
2



EP 0 396 760 At

FIG. 2
B 2 X
B B B2
F TS S—
6 {0 7 { i
N ( pas

p—

!

T 8

A9

{7

c

i3V
- \

vg \__ ;_l ) al % -1 })-

(”"."l—‘f"%___._

-
— A

) B et | B
) 777

)R
2
P
iJ



34
f ™~
r
I
L

......

L<u

9

P

%
% g
\
.
LT
r‘l;gj'o

X
%34 Y
i —
I
l“l.ao
L

3 . ~—
|
8 : _
o o O “
a3 H TS ] B3
o oo 9, —= git Iﬁ
: ® Y S e o T
o a
— . | =N
(T WIQ =
=) 2 . S .
(ul.l A4 ~3 o %
e e— w
I...IT-.IIL

\I A
Il
I
I —_—
|




INTERNATIONAL SEARCH REPORT
international Application No PCT/JP89/00834

1. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols appiy, Indicate all) ¢
According to International Patent Classification (IPC) or to both National Classification and IPC

Int. c14 F15B11/02
il. FIELDS SEARCHED

Minimum Documentation Searched 7

Classification System I Classification Symbols

IPC F15B11/02

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are included in the Fields Searched ¢

Jitsuyo Shinan Koho 1926 - 1988
Kokai Jitsuyo Shinan Koho 1971 - 1988

1il. DOCUMENTS CONSIDERED TO BE RELEVANT *

Category * \ Citation of Document, !! with indication, where appropriate, of the relevant passages 12 | Relevant to Claim No, 13
A JP, U, 56=-21657 (Hitachi Construction 1, 2

Machinery Co., Ltd.)
26 February 1981 (26. 02. 81)
(Family : none)

* Special categories of cited documents: 1° “T" later documer:‘td published ;{m mt: gtmp;‘mtlml:’ng' di:;; g
“pn i priority date and not in conflict with the a ) but €
A éﬁwendumt dglgrgl'g:m Lﬁ':ng'.m' art which ls not understand the principle or theory underlying the invention
npr i ished “X" document of particular relevance: the claimed invention cannot
E ?.ﬂ::{,ﬁ? ument but publi 0n or after the intermnational be cot?siderad novel or cannot be considered to invoive an
inventive step
“L” document which may throw doubts on priority ciaim(s) or .. .
which is clted to estabiish the publication date of another Y Socument of particular relevance: ihe citimet FVerion SRRast
ey citation or offier special e as specified) is combined with one or more other such documents, such
o) d?:eu.ufmnt referring to an oral discicsure, use. exhibition or combination being obvious to a person skiiled in the art
o means
“8" document member of the same patent famil
“P* document published prior to the intemationat filing date but pe v
later than the priority date claimed
iV. CERTIFICATION
Date of the Actual Compietion of the International Search Date of Mailing of this International Search Report
September 1, 1989 (0l1. 09. 89) |September 18, 1989 (18. 09. 89)
Internationai Searching Authority Signature of Authorized Officer
Japanese Patent Office

Form PCT/ISA/210 (second sheet) (January 1985)



	bibliography
	description
	claims
	drawings
	search report

