EP 1070 854 A2

Européisches Patentamt

(19) 0> European Patent Office

Office européen des brevets

(11) EP 1070 854 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
24.01.2001 Bulletin 2001/04

(21) Application number: 00250229.2

(22) Date of filing: 12.07.2000

(51) Int.cl.”: F15B 13/04

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 19.07.1999 DE 19934053

(71) Applicant: Atecs Mannesmann AG
40213 Diisseldorf (DE)

(72) Inventor: Fagerstroem, Peter
14173 Huddinge (SE)

(74) Representative:
Meissner, Peter E., Dipl.-Ing. et al
Meissner & Meissner,
Patentanwaltsbiiro,
Hohenzollerndamm 89
14199 Berlin (DE)

(54) Multiway valve

(57)  This invention relates to a multiway valve for
controlling the flow of a pressure medium from a fluid
supply conduit or an exhaust conduit to a fluid delivery
conduit comprising

a valve housing (1) with a substantially cylindrical
axial hole which has a plurality of annular steps (9)
forming inner chambers with corresponding outer
ports (2, 3a, 3b, 4a, 4b) for connecting said con-
duits,

means for switching the fluid flow between said

ports (2, 3a, 3b, 4a, 4b) guided axially movable in
said hole and

means for moving said switching means relative to
said valve housing (1) disposed on at least one end
of said switching means.

According to the invention said steps (9) form at least
two inner chambers for the delivery port (3a, 3b) and
also at least two inner chambers for the exhaust port
(4a, 4b).
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Description

Field of the invention

[0001] This invention relates to a multiway valve for
controlling the fluid flow of a pressure medium.

Background of the invention

[0002] Such valves are known from the catalogue
"Know-How In Pneumatics" issued by AB Rexroth Mec-
man, Stockholm, in 1998, page 5.64. The disclosed 3/2-
way-valve has a valve housing by which the valve is
mountable on sub-bases. On the valve housing one
supply port for compressed air, one delivery port, and
one exhaust port are disposed. The valve has two
switching positions; "opened" and "closed", and it is
controlled by air pressure. The valve housing is pro-
vided with an axial hole which has a plurality of steps to
form inner seat elements and chambers. The chambers
are connected with the outer ports. The fluid flow of the
pressure medium is controlled by the seat elements and
a valve tappet as means for switching. Therefore the
movable valve tappet is axially guided in said hole. To
move the valve tappet in an axially manner, its one end
is formed as a piston. The piston works together with a
cylindrical control-chamber integrated in the valve hous-
ing so that the switching position of the valve is control-
lable by air pressure. To return the valve tappet to the
normal position, a spring is disposed between the valve
tappet and the valve housing.

[0003] The 3/2-way-valve is often used in addition
to a single-acting cylinder. A single-acting cylinder is
driven by a pressure medium, e.g. air pressure, in one
direction and a built-in spring in the other direction and
can only perform work in the direction that is driven by
the pressure medium. Therefore the pressure chamber
of the cylinder is connected with the delivery port of the
valve over a delivery conduit. The delivery port of the
valve is connected with its supply port in order to move
outwardly the piston rod of the cylinder against the force
of its built-in spring. The exhaust port is cut off. For mov-
ing the piston rod of the cylinder inwardly, the delivery
port is connected with the exhaust port and the supply
port is cut off. The built-in spring of the cylinder moves
the piston rod into the direction desired.

[0004] For some applications it is necessary to
move the piston rod with a high speed. The speed
depends on the flow rate of the valve. Thus it is known
to design bigger supply and exhaust channels of the
valve. This has the undesired effect that the valve hous-
ing and the switching means grow bigger. Another pos-
sibility is to use two 3/2-way-valves in a parallel way, but
this increases the costs of such application enormously.
[0005] It is an aim of the invention to provide a
development which in contrast to the prior art provides a
high flow rate through a relatively small valve housing
and switching means.
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Summary of the invention

[0006] This aim is obtained in a multiway valve of
the above-mentioned kind by using the features of the
characterising part of claim 1. So the invention provides
at least two chambers in the valve housing only for the
delivery conduit and also at least two chambers only for
the exhaust conduct. The invention allows a high flow
rate of a multiway valve.

Furthermore, this valve has a relatively small valve
housing and switching means.

[0007] It can be useful that the chambers for the
delivery conduct and/or the chambers for the exhaust
conduct are interconnected via fluid channels disposed
in the valve housing. Moreover, only three ports are
needed (one supply port, one delivery port, one exhaust
port) on the valve housing. This integrated solution
requires a delivery port and an exhaust port of a larger
size. A supply port of a larger size is not necessary
because the pressed supply air does not need a chan-
nel or a conduct with a large cross-section.

[0008] It is also possible to connect the chambers
for the delivery conduct and/or the chambers for the
exhaust conduct with outer conducts. In that case the
valve housing has five ports (one supply port, two paral-
lel delivery ports, two parallel exhaust ports). This valve
is more flexible in special applications.

[0009] For a slide valve the switching means com-
prise a cylindrical valve slide with radial grooves for rout-
ing the fluid flow. Annular seals are disposed in
corresponding seal-grooves on the outer surface of said
slide for sealing said slide in the valve housing. It is also
possible to dispose the seals inside the hole of the
housing. For a poppet valve the switching means com-
prise at least one valve tappet that works together with
corresponding valve seats located in the valve housing.
[0010] In a preferred embodiment of the invention
the means for moving the switching means comprise a
piston that is guided in a control-chamber at one end of
said switching means. The control-chamber works
together with a return spring disposed at the other end
of the switching means to form a mono-stable valve. For
a bi-stable valve it is possible to dispose two pistons
with corresponding chambers on both ends of e.g. a
slide as switching means. In another embodiment of the
invention the means for moving the switching means
comprise an electromagnet with an armature connected
with the switching means.

[0011] The foregoing and other aspects will
become apparent from the following detailed descrip-
tion of the invention when considered in conjunction
with the enclosed drawings.

Brief description of the drawings

[0012]

Fig.1a is a cross-sectional view of a valve, showing
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the switching means in the opened position,

Fig.1b is a cross-sectional view of a valve, showing
the switching means in the closed position,

Fig.2a is a schematic diagram of a 5/2 normally-
open mono-stable valve for a special application,
Fig.2b is a schematic diagram of a 5/2 normally-
close mono-stable valve for another special appli-
cation, and

Fig.2c is a schematic diagram of a 5/2 normally-
open/normally-close bi-stable valve for another
special application.

Detailed description of the Drawings

[0013] The multiway valve shown in Fig.1a has a
valve housing 1 which is provided with the usual ports
for pressure air to connect outer conduits. Therefore,
one port 2 allows to connect the supply conduct of a
pressure air source, two ports 3a and 3b are connected
with the delivery conduit and two ports 4a and 4b are
connected with the exhaust conduit or with a silencer.
To get a high flow through the valve housing the delivery
ports 3a and 3b and the exhaust ports 4a and 4b are
arranged in pairs. Inside the valve housing 1 there is a
slide 5 as switching element, said slide 5 is axially mov-
able. The position of the slide 5 inside the valve housing
1 is controlled by supply of control fluid into a control-
chamber 6 which is located at one end of the slide 5 and
presses against the action of a return spring 7. There-
fore, one end of the slide 5 is formed like a piston 8. The
return spring 7 is disposed at the other end of the slide
5. For controlling the fluid flow, the inner section of the
valve housing 1 is substantially shaped as a hole which
has a plurality of steps 9 forming inner chambers for the
corresponding outer ports 2, 3a, 3b, 4a and 4b. The
slide 5 has annular seals 10 which are disposed in cor-
responding seal-grooves on the outer surface of slide 5.
The function of the above described multiway valve
(where Fig.1a shows the position of the slide) is such
that the pressured air in the supply port 2 flows into an
annular chamber outwardly the mid portion of the slide
5, from where the air is delivered through the delivery
ports 3a and 3b to a consumer such as a working cylin-
der. In this situation the control-chamber 6 is released
and the slide 5 is returned because of the spring action
of the return spring 7.

[0014] When pressurising the control-chamber 6
shown in Fig.1b the slide 5 moves (in the figure to the
left), whereby the supply port 2 is cut off over the annu-
lar seals 10 of the slide 5 and the annular steps 9 of the
valve housing 1. Now, the pressured air from the work-
ing cylinder flows through the delivery ports 3a and 3b
into an annular chamber outwardly the mid portion of
the slide 5, from where the air is delivered through the
exhaust ports 3a and 3b into the atmosphere.

[0015] Fig.2a shows a 5/2 normally-open mono-sta-
ble valve for a special application. The numerical indi-
ces in the Fig.2a to 2c describe the following ports:
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1 - supply port
2, 4 - delivery port
3, 5 - exhaust port

[0016] Such a valve is preferably used instead of
two 3/2-valves if a high flow rate for a high speed of the
piston rod is needed for a single acting cylinder.

[0017] In another special application as shown in
Fig.2b, the 5/2 normally-open mono-stable valve is used
for the control of two single acting cylinders which have
to work simultaneously. This application ensures that
both cylinders move at the same time.

[0018] The embodiment described in Fig.2c shows
a 5/2 normally-open/normally-close bi-stable valve
which is connected with one single acting cylinder for
getting a higher flow rate than a 5/2 bi-stable valve.
[0019] The invention is not limited by the embodi-
ments described above which are presented as exam-
ples only but can be modified in various way within the
scope of protection defined by the appended patent
claims.

Claims

1. Multiway valve for controlling the flow of a pressure
medium from a fluid supply conduit or an exhaust
conduit to a fluid delivery conduit comprising

a valve housing (1) with a substantially cylindri-
cal axial hole which has a plurality of annular
steps (9) forming inner chambers with corre-
sponding outer ports (2, 3a, 3b, 4a, 4b) for con-
necting said conduits,

means for switching the fluid flow between said
ports (2, 3a, 3b, 4a, 4b) guided axially movable
in said hole and

means for moving said switching means rela-
tive to said valve housing (1) disposed on at
least one end of said switching means, charac-
terized in that

said steps (9) form at least two inner chambers
for the delivery port (3a, 3b) and also at least
two inner chambers for the exhaust port (4a,
4b).

2. Multiway valve according to claim 1, characterized
in that

the chambers for the delivery port (3a, 3b)
and/or the chambers for the exhaust port (4a,
4b) are interconnected with outer conducts.

3. Multiway valve according to claim 1, characterized
in that

the chambers for the delivery port (3a, 3b)
and/or the chambers for the exhaust conduct
(4a, 4b) are interconnected with fluid channels
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disposed in the valve housing (1).

Multiway valve according to claim 1, characterized
in that

the switching means comprise a cylindrical
valve slide (5) with radial grooves for routing
the fluid flow.

Multiway valve according to claim 4, characterized 10
in that

annular seals (10) are disposed in correspond-

ing seal-grooves disposed on the outer surface

of said slide (5) or in the hole of the housing (1) 15
for sealing said slide (5) in said hole.

Multiway valve according to claim 1, characterized
in that
20
the switching means comprise at least one
valve tappet that works together with corre-
sponding valve seats located in the hole.

Multiway valve according to claim 1, characterized 25
in that

the means for moving said switching means
comprise a piston (8) that is guided in a control-
chamber (6) at one end of said switching 30
means.

Multiway valve according to claim 7, characterized
in that
35
said control-chamber (6) works together with a
return spring (7) disposed at the other end of
said switching means.

Multiway valve according to claim 1, characterized 40
in that

the means for moving said switching means
comprise an electromagnet with an armature
connected with said switching means. 45

50

55



%7
2

izl

EP 1 070 854 A2

4b Fiq. 1a
3b
/// 7/// ~ 4
NI ZZh
o
4b Fig. 1b

S NN
A
0 1o \\
ND




EP 1 070 854 A2

5/2 No Mono-stable ’_ ’
2
. l T l T\/r

AN AN AN ANWANN
V V V VYV
5/2 Nc Mono-stable
4 2
T\/[‘ v T v
5 1. 3 Fig. 2b
AN
NV VYV
5/2 No/Nc Bi-stable
4 2

TVF Y 1T V¥
5 1 3

F



	bibliography
	description
	claims
	drawings

