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SOLENOID VALVE

Technical Field

The present invention relates to a solenoid valve, and more particularly, to a

solenoid valve having an improved structure in which a valve housing and a

solenoid can be easily combined with each other.

Background Art
Valves having a plurality of ports are installed along a conduit line or in a

container to control the volume and pressure of a fluid and have been widely used
in many industrial fields. An example of solenoid valves having a solenoid is
shown in FIGS. 1 through 3.

Referring to FIGS. 1 through 3, the three-port solenoid valve 1 includes a
valve housing 10 having a plurality of ports R, A, and P through which a fluid flows
in and out and a valve chamber 11 connected to the ports R, A, and P, a valve
body 20 installed in the valve chamber 11 to open and close the ports R, A, and P,
and a solenoid 30 for driving the valve body 20. The solenoid 30 includes a case
31, a solenoid coil 33 supported in the case 31, and a plunger 32 that can move to
the case 31 by a driving force generated by a current flowing through the solenoid
coil 33 and is connected to the valve body 20 to open and close the ports R, A,
and P together with the movement. An outer surface of the case 31 is covered
with a solenoid cover 37 formed of an insulating material, such as plastics.

The solenoid valve 1 having the above structure can operate repetitively by
controlling an electrical signal in the solenoid coil 33. The process where the
solenoid valve 1 operates in an initial state illustrated in FIG. 3 is as follows.

In the initial state illustrated in FIG. 3, one end 21 of the valve body 20
sticks to a supply port valve seat 12 of the valve chamber 11 and clogs a valve
port 13 of the supply port valve seat 12. The other end part 22 of the valve body
20 is separated from an exhaust port valve seat 14 so that a valve port 15 of the
exhaust port valve seat 14 can be opened. The flow of fluid (compressed air)
passing through the valve chamber 11 is as indicated in the drawing by an arrow.
Even in this case, if an electrical signal is applied to the solenoid coil 13 and a

driving force or an electric thrust is generated, the plunger 32 is pulled out towards
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a fixed iron core 36 while the plunger 32 compresses a plunger spring 35, the
valve body 20 of the valve chamber 11 moves due to the elasticity of the valve
spring 16, the one end 21 of the valve body 20 opens the valve port 13 of the
supply port valve seat 12, and the other end part 22 of the valve body 20 sticks to
the exhaust port valve seat 14 so that the valve port 15 of the exhaust port valve
seat 14 can be blocked. Therefore, the exhaust port R of the valve chamber 11 is
blocked, and the supply port P and the loading port A are connected to each other
through the valve chamber 11.

In the meantime, the process where the valve housing 10 and the solenoid
30 are combined with each other is as follows. After an adaptor plate 34 of the
solenoid 30 contacts an end of the valve housing 10, ends of the case 31 of the
solenoid 30 are bent and the bent portions 311 are caught in hitches 101 of the
valve housing 10. Thus, the solenoid valve 30 is prevented from separating
from the valve housing 10 in a direction opposite to a direction in which the
solenoid 30 is combined with the valve housing 10.

However, as described above, there is a problem in that, when the solenoid
30 is combined with the valve housing 10, a process of bending the case 31 of the
solenoid 30 is necessary and an additional device for the bending process has to
be provided and accordingly, it is not easy to assemble the solenoid 30 and the
valve housing 20 and assembling costs and time increase.

In the meantime, in order to reduce assembling costs and time, when the

ends of the case 31 of the solenoid 30 are previously bent at 90° and then the

solenoid 30 and the valve housing 20 are assembled, as illustrated in FIG. 2, the
bent portions 311 are caught in the valve housing 10 and the assembling process

is complicated.

Disclosure of the Invention

The present invention provides a solenoid valve having an improved
structure in which a valve housing and a solenoid can be easily combined with
each other such that assembling costs and time are reduced.

According to the present invention, the solenoid and the valve housing can
be assembled using a simple method by which the combining parts of the case are

inserted in the hitches of the valve housing so that the combining parts of the case
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can be caught in the hitches. Thus, easy assembling can be implemented
compared to the prior art and assembling costs and time can be reduced.

According to an aspect of the present invention, there is provided a
solenoid valve, the solenoid valve including: a valve housing having a plurality of
ports through which a fluid flows in and out, and a valve chamber connected to the
ports; a valve body installed in the valve chamber to open and close the ports; and
a solenoid having a case, a solenoid coil supported in the case, and a plunger that
can move to the case by a driving force generated by a current flowing through the
solenoid coil and is connected to the valve body to open and close the ports
together with the movement, wherein hitches are formed in the valve housing, and
wherein the case of the solenoid comprises: a main body supporting the solenoid
coil; extension parts extending from the main body in a direction in which the
solenoid is combined with the valve housing; and combining parts extending from
the extending parts in a direction opposite to the combining direction, the
combining parts being caught in the hitches so that the solenoid can be prevented
from the separating from the valve housing in the direction opposite to the
combining direction.

According to another aspect of the present invention, there is provided a
solenoid valve, the solenoid including: a valve housing having a plurality of ports
through which a fluid flows in and out, and a valve chamber connected to the
ports; a valve body installed in the valve chamber to open and close the ports; and
a solenoid having a case, a solenoid coil supported in the case, and a plunger that
can move to the case by a driving force generated by a current flowing through the
solenoid coil and is connected to the valve body to open and close the ports
together with the movement, wherein grooves are formed in the valve housing,
and wherein the case of the solenoid is formed of an elastically-deformable
material, and the case of the solenoid comprises: a main body supporting the
solenoid coil; extension parts extending from the main body in a direction in which
the solenoid is combined with the valve housing; and hitches extending from the
extending parts in a direction that intersects the combining direction, the hitches
being caught in the grooves so that the solenoid can be prevented from the
separating from the valve housing in the direction opposite to the combining

direction.
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Brief Description of the Drawings

The above and other aspects and advantages of the present invention will
become. more apparent by describing in detail an exemplary embodiment thereof
with reference to the attached drawings in which:

FIG. 1 is a schematic perspective view of a conventional solenoid valve;

FIG. 2 is a schematic front view of a combining structure of a valve housing
and a solenoid of the solenoid valve illustrated in FIG. 1,

FIG. 3 is a schematic longitudinal cross-sectional view of an internal
structure of the solenoid valve illustrated in FIG. 1;

FIG. 4 is a schematic perspective view of a solenoid valve according to an
embodiment of the present invention;

FIG. 5 is a schematic perspective view of a case of a solenoid illustrated in
FIG. 4,

FIG. 6 is a schematic longitudinal cross-sectional view of an internal
structure of the solenoid valve illustrated in FIG. 4,

FIG. 7 is a front view for explaining a process of combining the solenoid of
FIG. 4 with a valve housing;

FIG. 8 is a schematic perspective view of a solenoid valve according to
another embodiment of the present invention;

FIG. 9 is a schematic perspective view of a case of a solenoid illustrated in
FIG. 8; and

FIG. 10 is a front view for explaining a process of combining the solenoid of

FIG. 8 with a valve housing.

Best Mode for Carrying out the Invention

The present invention will now be described more fully with reference to the
accompanying drawings, in which an exemplary embodiment of the invention is
shown.

FIG. 4 is a schematic perspective view of a solenoid valve according to an
embodiment of the present invention, FIG. 5 is a schematic perspective view of a
case of a solenoid illustrated in FIG. 4, FIG. 6 is a schematic longitudinal cross-

sectional view of an internal structure of the solenoid valve illustrated in FIG. 4,
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and FIG. 7 is a front view for explaining a process of combining the solenoid of
FIG. 4 with a valve housing.

Referring to FIGS. 4 through 7, like in the conventional solenoid valve 1
illustrated in FIGS. 1 through 3, the solenoid valve 100 also includes a valve
housing 40 having a plurality of ports R, A, and P through which a fluid flows in
and out and a valve chamber 11 connected to the ports R, A, and P, a valve body
20 installed in the valve chamber 11 to open and close the ports R, A, and P, and
a solenoid 50 for driving the valve body 20. In addition, like in the conventional
solenoid valve 1 illustrated in FIGS. 1 through 3, the solenoid 50 includes a case
51, a solenoid coil 33 supported in the case 51, and a plunger 32 that can move to
the case 51 by a driving force generated by a current flowing through the solenoid
coil 33 and is connected to the valve body 20 to open and close the ports R, A,
and P together with the movement. In addition, the solenoid valve 100 can
operate repetitively by controlling an electrical signal in the solenoid coil 33.

According to the current embodiment of the present invention, a structure
for combining the solenoid 50 with the valve housing 40 is different from that of the
conventional solenoid valve 1 illustrated in FIGS. 1 through 3, which will now be
described in details.

Hitches 401 are formed in the valve housing 40. A pair of hitches 401 are
respectively disposed on two opposite sides of the valve housing 40. According
to the current embodiment of the present invention, a pair of hitches 401 are
disposed on upper and lower sides of the valve housing 40, respectively.

The case 51 of the solenoid 50 is formed of an elastically-deformable
material, for example, metal such as aluminum (Al). The case 51 includes a main
body 511, extension parts 512, combining parts 513, and connection parts 514.

The main body 511 supports elements for forming the solenoid 50, such as
a fixed iron core 36, a solenoid coil 33, a plunger 32, an adaptor plate 34, and a
plunger spring 35.

Each of the extension parts 512 extends from the main body 511 in a
direction A in which the solenoid 50 is combined with the valve housing 40. A
pair of extension parts 512 are respectively disposed on two opposite sides of the
main body 511. According to the current embodiment of the present invention, a

pair of extension parts 512 are disposed on upper and lower sides of the main
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body 511, respectively. Outer surfaces of the main body 511 and the extension
parts 512 are covered with a solenoid cover 37, as illustrated in FIG. 4. The
solenoid cover 37 is formed of an insulating material, such as plastics, which can
be elastically deformed.

Each of the combining parts 513 extends from an end of each extension
part 512 in a direction opposite to the combining direction A. Each of the
combining parts 513 may be formed by bending ends of the extension parts 512.
The combining parts 513 are caught in the hitches 401 of the valve housing 40 in
the state where the solenoid 50 and the valve housing 40 are combined with each
other, such that the solenoid 50 can be prevented from separating from the valve
housing 40 in the direction opposite to the combining direction A.

Each of the connection parts 514 has a circular arc shape. Each of the
connection parts 514 is connected to each extension part 512 and each combining
part 513. Since the connection parts 514 are formed in a circular arc shape, the
combining parts 513 can be slid on the surface of the valve housing 40 when the
solenoid 50 is combined with the valve housing 40.

According to the current embodiment of the present invention, the main
body 511, the extension parts 512, the combining parts 513, and the connection
parts 514 may be formed in a single unit by press-working a metallic plate, for
example, by bending a metallic plate.

An example of a method of combining the solenoid 50 with the valve
housing 40 in the solenoid valve 100 illustrated in FIGS. 4 through 7 will now be
described.

First, the valve housing 40 in which the valve body 20 is installed, and the
solenoid valve 50 are prepared. After that, as illustrated in FIG. 7, the solenoid
50 is caught in the hitches 401 by inserting the combining parts 513 disposed on a
lower side of the case 51 of the solenoid 50 in the hitches 401 of the valve housing
40, and the combining parts 513 disposed on an upper side of the case 51 of the
solenoid 50 contact the valve housing 40. In this state, if the solenoid 50 is
clockwise rotated around the combining parts 513 disposed on the lower side of
the case 51, the connection parts 514 disposed on the upper side of the case 51
are smoothly slid on the valve housing 40, and the combining parts 513 disposed

on the upper side of the case 51 contact the valve housing 40 and are pushed out.
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Accordingly, the extension parts 512 of the case 51 are elastically deformed and
the solenoid 50 is rotated. At this time, portions of the solenoid cover 37
opposing the extension parts 512 of the case 51 are together elastically deformed
without disturbing elastic deformation of the extension parts 512. While the
solenoid 50 is rotated in this way, the extension parts 512 of the case 51 and the
portions of the solenoid cover 37 are restored to the original state and accordingly,
the combining parts 513 disposed on the upper side of the case 51 are inserted in
the hitches 401 disposed on the upper side of the valve housing 40 and caught in
the hitches 401. Thus, the solenoid 50 is prevented from separating from the
valve housing 40 in the direction opposite to the combining direction A.

According to the present invention, unlike the conventional solenoid valve,
the solenoid 50 and the valve housing 40 can be assembled using a simple
method by which the combining parts 513 of the case 51 are inserted in the
hitches 401 of the valve housing 40 so that the combining parts 513 of the case 51
can be caught in the hitches 401. Thus, easy assembling can be implemented
compared to the prior art and assembling costs and time are reduced. In addition,
unlike the prior art, an additional device is not required when assembling.

A solenoid valve 200 according to another embodiment of the present
invention is illustrated in FIGS. 8 through 10. The solenoid valve 200 includes a
case 61 of a solenoid 60 having a different structure from that of the solenoid valve
100 illustrated in FIGS. 4 through 7. A description of the same portions of the
solenoid valve 200 as those of the solenoid valve 100 illustrated in FIGS. 4
through 7 is repeated and thus omitted, and only different portions will now be
described.

A plurality of main bodies 611 and extension parts 612 having the same
structure as those of the case 51 of the solenoid 50 are disposed in the case 61 of
the solenoid 60. However, combining parts 613 having a different structure from
that of the case 51 of the solenoid 50 are disposed in the case 61 of the solenoid
60. Each of the combining parts 613 extends from each of the extension parts
612 in a direction that intersects a direction A in which the solenoid 60 is combined
with the valve housing 40. Each of the combining parts 613 may be formed by
bending a body portion of each extension part 612, as illustrated in FIG. 9. For

example, each of the combining parts 613 may be easily formed by press-working,
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such as blanking. The combining parts 613 are caught in the hitches 401 of the
valve housing 40 in the state where the solenoid 60 and the valve housing 40 are
combined with each other, such that the solenoid 60 can be prevented from
separating from the valve housing 40 in the direction opposite to the combining
direction A.

An example of a method of combining the solenoid 60 with the valve
housing 40 in the solenoid valve 200 illustrated in FIGS. 8 through 10 will now be
described.

First, if the solenoid 60 is pressurized in the combining direction A and
moved after the solenoid 60 contacts an end of the valve housing 40, the case 61
of the solenoid 60 is inserted in an outer surface of the valve housing 40 while the
extension parts 612 and the combining parts 613 of the case 61 are elastically
deformed, as illustrated in FIG. 10. At this time, the portions of the solenoid cover
37 opposing the extension parts 612 of the case 61 are together elastically
deformed without disturbing elastic deformation of the extension parts 612.  While
the solenoid 60 is further moved in the combining direction A, the extension parts
612 of the case 61 and the portions of the solenoid cover 37 are restored to the
original state and accordingly, the combining parts 613 of the case 61 are inserted
in the hitches 401 of the valve housing 40 and caught in the hitches 401. Thus,
the solenoid 60 is prevented from separating from the valve housing 40 in the

direction opposite to the combining direction A.

Industrial Applicability

While this invention has been particularly shown and described with
reference to an exemplary embodiment thereof, it will be understood by those
skilled in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the invention as defined by the
appended claims.

For example, the case of the solenoid may not be formed of an elastically-
deformable material. In this case, the extension parts of the case of the solenoid
and the portions of the solenoid cover opposing the extension parts are
instantaneously deformed and restored to the original state and the extension

parts of the case are caught in the hitches of the valve housing at a time interval
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between the instantaneous deformation and the restoration, such that the solenoid
and the valve housing can be combined with each other.

In addition, the solenoid is assembled in the state where the case of the
solenoid is covered with the solenoid cover. However, the case of the solenoid
may be covered with the solenoid cover after the case of the solenoid is
assembled in the valve housing.

In addition, according to an embodiment of the present invention, the
solenoid is rotated to be assembled. However, like in another embodiment
described above, the solenoid can be straightly moved in a direction in which the
solenoid is combined with the valve housing.

In addition, the hitch is one side of a groove, but the hitch may be formed as

a jaw formed in the valve housing.




10

15

20

25

30

nmrmannan IAAI‘232

WO 2006/078140 PC.E'CT/KR2006/000232

RO/KR 20.03.2006

What is claimed is:

1. A solenoid valve comprising:

a valve housing having a plurality of ports through which a fluid flows in and
out, and a valve chamber connected to the ports;

a valve body installed in the valve chamber to open and close the ports;
and

a solenoid having a case, a solenoid coil supported in the case, and a
plunger that can move to the case by a driving force generated by a current
flowing through the solenoid coil and is connected to the valve body to open and
close the ports together with the movement,

wherein hitches are formed in the valve housing, and

wherein the case of the solenoid comprises:

a main body supporting the solenoid coil;

extension parts extending from the main body in a direction in which the
solenoid is combined with the valve housing; and

combining parts extending from the extending parts in a direction opposite
to the combining direction, the combining parts being caught in the hitches so that
the solenoid can be prevented from the separating from the valve housing in the

direction opposite to the combining direction.

2. The solenoid valve of claim 1, wherein the combining parts

of the case are formed by bending ends of the extension parts.

3. The solenoid valve of claim 2, wherein the extension parts

and the combining parts are connected using circular-arc-shaped connection parts.

4. The solenoid valve of claim 1, wherein a pair of hitches are
disposed on two opposite sides of the valve housing, respectively, and

a pair of extension parts are disposed on two opposite sides of the
main body, and |

four combining parts are disposed and each of the combining parts

extends from an end of each of the extension parts.

10
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5. The solenoid valve of claim 1, wherein the case of the solenoid is

formed of an elastically-deformable material.

6. A solenoid valve comprising:

a valve housing having a plurality of ports through which a fluid flows in and
out, and a valve chamber connected to the ports;

a valve body installed in the valve chamber to open and close the ports;
and

a solenoid having a case, a solenoid coil supported in the case, and a
plunger that can move to the case by a driving force generated by a current
flowing through the solenoid coil and is connected to the valve body to open and
close the ports together with the movement,

wherein grooves are formed in the valve housing, and

wherein the case of the solenoid is formed of an elastically-deformable
material, and

the case of the solenoid comprises:

a main body supporting the solenoid coil;

extension parts extending from the main body in a direction in which the
solenoid is combined with the valve housing; and

hitches extending from the extending parts in a direction that intersects the
combining direction, the hitches being caught in the grooves so that the solenoid
can be prevented from the separating from the valve housing in the direction

opposite to the combining direction.

7. The solenoid valve of claim 1, wherein the hitches are

formed by bending body portions of the extension parts.

11
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FIG. 1 (PRIOR ART)
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FIG. 2 (PRIOR ART)
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