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(54) PRESSURE SWITCH

(567)  An objective of the present invention is to pro-
vide a manually reset type of pressure switch which op-
erates more precisely, including the reset state. The ob-
jective is achieved by a pressure switch 1 includes a di-
aphragm 44 (pressure-sensitive element), a transmis-
sion element 62 for transmitting deflection thereof, a mi-
croswitch 3 (switching means) for switching its conduc-
tive state from a first state to a second state when the
transmission element 62 is moved forward to a first po-
sition, wherein the microswitch 3 is configured to switch
its conductive state from the second state to the first state
when the transmission element 62 is moved backward
to a second position which is located more backward
than the first position, and a positioning means 9 for po-
sitioning the transmission element 62 in a forward/back-
ward movement direction D11 to anintermediate position
between the first position and the second position, areset
means 10 for releasing positioning the transmission el-
ement 62 by the positioning means 9 to bring the trans-
mission element 62 into a free state in which the trans-
mission element 62 is movable along the forward/back-
ward movement direction D11.
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Description
BACKGROUND OF THE INVENTION
Technical Field

[0001] The present invention relates to a pressure
switch with a pressure-sensitive element, such as a dia-
phragm and/or a bellows, which partitions a low pressure
chamber and a high pressure chamber and is configured
to be deflected depending on a pressure variation in the
high pressure chamber.

Background Art

[0002] Conventionally, a pressure switch with a pres-
sure-sensitive element is known. Some pressure switch-
es are of a manually reset type, wherein they are config-
ured to switch their conductive state in the event of an
abnormal phenomenon, such as an abnormally high
pressure in the high pressure chamber, and to keep the
conductive state after the switching until an operator
pushes areset button (see e.g. Patent Document 1). This
enables that maintenance etc. is performed without over-
looking the abnormal phenomenon.

Citation List
Patent Literature

[0003] Patent Document 1: JP S53-13895 U

SUMMARY OF THE INVENTION

[0004] Here, how much pressure in the high pressure
chamber is considered as the abnormal phenomenon to
switch the conductive state is set adaptively in a design
and/or production phase. For the manually reset type of
pressure switch as described above, in a reset state
where the reset button has been pressed, the resetbutton
is in contact with a transmission means, wherein the
transmission means is configured to transmit deflection
of the pressure-sensitive element to a switching means
for the conductive state in a subsequent stage. As a re-
sult, when the reset state which has been established by
pressing the reset button is continued for some reason,
a set value for switching the conductive state may be
offset slightly from a value which was set in the design
and/or production phase. Conventionally, such a slight
offset of the set value in the reset state has been consid-
ered as negligible for such a manually reset type of pres-
sure switch. However, in recent years, a manually reset
type of pressure switch is desired which operates more
precisely, including the reset state.

[0005] Therefore, the present invention is focused on
the above-described problem and an objective of the
present invention is to provide a manually reset type of
pressure switch which operates more precisely, including
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the reset state.

[0006] Inorderto achieve the above-mentioned objec-
tive, a pressure switch according to the presentinvention
includes a pressure-sensitive element which partitions a
low pressure chamber and a high pressure chamber and
is configured to be deflected depending on a pressure
variation in the high pressure chamber, a transmission
element configured to transmit a deflection of the pres-
sure-sensitive elementto a portion in a subsequent stage
by moving along a predetermined forward/backward
movement direction upon receiving the deflection, a
switching means configured to switch its conductive state
from a first state into a second state when the transmis-
sion element has moved forward to a first position with
regard to the forward/backward movement direction,
wherein the switching means is further configured to
switch its conductive state from the second state into the
first state when the transmission element has moved
backward to a second position, the second position being
located more backward than the first position with regard
to the forward/backward movement direction, a position-
ing means configured to position the transmission ele-
ment in the forward/backward movement direction at an
intermediate position between the first position and the
second positionin afreely releasable manner, and areset
means configured to release positioning the transmission
element by the positioning means to bring the transmis-
sion element into a free state in which the transmission
element is movable along the forward/backward move-
ment direction.

[0007] According to the pressure switch of the present
invention, once its conductive state has been switched
from the first state into the second state, the transmission
element is kept at the intermediate position and may not
be moved backward to the second position until position-
ing the transmission element by the positioning means
is released by the reset means, even if the pressure-
sensitive element is deflected. This means that the pres-
sure switch is configured as a manually reset type in
which the second state after the switching is maintained
until the pressure switch takes the reset state where the
reset means has released the positioning. Then, in the
reset state, the transmission element is configured to be
brought into the free state in which the transmission el-
ement is movable along the forward/backward move-
ment direction. In this manner, the transmission element
can move along the forward/backward movement direc-
tion without being affected by contact with the reset
means and/or the positioning means even in the reset
state, wherein no offset for a set value may be caused,
such as the first and/or second position for switching the
conductive state which are setin the design phase and/or
production phase. As such, the pressure switch accord-
ing to the present invention can be operated more pre-
cisely including the reset state.

[0008] The pressure switch according to the present
invention preferably includes a coupling element config-
ured as a rotation element which is pivotably mounted
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around a center axis on one end side and movable along
the forward/backward movement direction on another
opposite end side, wherein the transmission element is
coupled to a position on the coupling element far from
the center axis, wherein the coupling element is config-
ured to move the transmission element along the for-
ward/backward movement direction by rotation at a mid-
dle position between the center axis and a coupling por-
tion to the transmission element upon receiving deflec-
tion of the pressure-sensitive element, wherein the posi-
tioning means is configured to position the other opposite
end side at a position corresponding to the intermediate
position of the transmission element by coming into con-
tact with a back surface of the coupling element on the
other opposite end side facing backward in the for-
ward/backward movement direction and by pushing up
the other opposite end side forward in the forward/back-
ward movement direction, and wherein the reset means
is configured to separate the positioning means away
from the back surface on the other opposite end side to
release positioning the transmission element.

[0009] According to the above-described configura-
tion, the positioning means is configured to push up the
other opposite end side of the coupling element to posi-
tion the transmission element coupled thereto, wherein
the reset means is configured to separate the positioning
means away from the other opposite end side of the cou-
pling element to release the positioning. This can effec-
tively avoid offsets of the set value, such as the first po-
sition and/or the second position in the reset state, by
separating the transmission element from the reset
means.

[0010] In the above-described configuration, it is fur-
ther preferably provided that the positioning means in-
cludes a stopper portion which extends in the for-
ward/backward movementdirection, wherein the stopper
portion is capable of tilting down in an intersecting direc-
tion with regard to the forward/backward movement di-
rection and configured to come into contact with the back
surface on the other opposite end side in a standing state,
and wherein the reset means is configured to push the
stopper portion in the standing state along the intersect-
ing direction and thereby tilt it down to separate the stop-
per portion away from the back surface on the other op-
posite end side.

[0011] With this configuration, the stopper portion can
be effectively separated away from the other opposite
end side of the coupling element by tilting down the stop-
per portion of the positioning means with the reset means.
[0012] Further, in the above-described configuration,
it is more preferably provided that the reset means in-
cludes a bar-shaped portion and a biasing portion, the
bar-shaped portion extending in the intersecting direction
and being configured to push the stopper portion with
one end, wherein the biasing portion is configured to bias
the bar-shaped portion away from the stopper portion.
[0013] This configuration can increase operability
since once the bar-shaped portion of the reset means is
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released after an operator has pushed the bar-shaped
portion and thereby the reset state has been established,
the bar-shaped portion is automatically positioned back
by the biasing portion.

[0014] Further, the pressure switch according to the
present invention preferably includes an enclosure with
an outer wall having a tubular shape, the enclosure being
configured to accommodate the positioning means in-
side, wherein a through-hole is provided in the outer wall
at a position corresponding to the positioning means and
the reset means is inserted into the through-hole in the
outer wall so as to be oriented from the outer wall toward
the positioning means.

[0015] This configuration enables the reset means to
be easily attached by insertion into the through-hole in
the outer wall. Further, the pressure switch according to
the present invention can be used as an automatically
reset type of switch, wherein the returning to the first state
after switching into the second state is automatically ac-
complished depending on the pressure variation in the
high pressure chamber by removing the positioning
means as described above. In this case, the basic struc-
ture of the pressure switch according to the present in-
vention may be directly applied while remaining un-
changed in order to easily construct such an automati-
cally reset type of pressure switch, e.g. by closing the
unnecessary through-hole for attaching the reset means
with a predetermined lid element.

[0016] Further, the pressure switch according to the
present invention preferably includes an adjustment
means configured to adjust to which position the posi-
tioning means positions the transmission element with
regard to the forward/backward movement direction,
wherein the positioning means is configured to be pre-
adjusted by the adjustment means so as to position the
transmission element at the intermediate position.
[0017] With this configuration, the preadjustment by
means of the adjustment means can ensure that the
transmission element is positioned to the intermediate
position by the positioning means.

[0018] Further, the above-described configuration
more preferably includes a coupling element configured
as a rotation element which is pivotably mounted around
a center axis on one end side and movable along the
forward/backward movement direction on another oppo-
site end side, wherein the transmission element is cou-
pled to a position on the coupling element far from the
center axis, wherein the coupling element is configured
to move the transmission element along the for-
ward/backward movement direction by rotation at an in-
termediate position between the center axis and a cou-
pling portion to the transmission element upon receiving
deflection of the pressure-sensitive element, wherein the
positioning means is configured to position the other op-
posite end side at a position corresponding to the inter-
mediate position of the transmission element by coming
into contact with a back surface of the coupling element
on the other opposite end side facing backward in the



5 EP 3 800 654 A1 6

forward/backward movement direction and pushing up
the other opposite end side forward in the forward/back-
ward movement direction, and wherein the adjustment
means is configured to adjust a contact position of the
positioning means with the other opposite end side by
moving it forward and/or backward in the forward/back-
ward movement direction.

[0019] This configuration can ensure that the transmis-
sion element is positioned to the intermediate position
by the positioning means using a method with better op-
erability in which the contact position of the positioning
means with the other opposite end side of the coupling
element is adjusted by moving it forward and/or back-
ward. Furthermore, a strict size management for compo-
nents may be unnecessary, which can reduce an in-
crease in component costs.

[0020] Moreover, the above-described configurationis
further preferably provided so that the positioning means
includes a stopper portion and a cantilever, wherein the
stopper portion is configured to come into contact with
the back surface on the other opposite end side and is
coupled to the cantilever, wherein the cantilever has one
end as a fixed end and another end as a free end which
is movable with regard to the forward/backward move-
ment direction, wherein the adjustment means is config-
ured tomove the free end with regard to the forward/back-
ward movement direction in order to move the contact
position of the stopper portion with the other opposite
end side of the coupling element forward and/or back-
ward along the forward/backward movement direction.
[0021] This configuration can ensure that the contact
position and thereby the transmission element is posi-
tioned to the intermediate position as described above
with better operability with which the free end of the can-
tilever is moved.

[0022] The present invention can provide a manually
reset type of pressure switch which operates more pre-
cisely including the reset state.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Fig.1 is a perspective view of an appearance of a
pressure switch according to an embodiment of the
present invention;

Fig.2 is a schematic sectional view along the line
V11-V11 in Fig.1 illustrating an internal structure of
the pressure switch according to Fig.1;

Fig.3 is a perspective view with the positioning
means and the reset means according to Fig.2 ex-
tracted for illustration;

Fig.4 is an enlarged perspective view of the position-
ing means according to Fig.3;

Fig.5 shows views of operation of the pressure
switch in which a pressure in the high-pressure
chamber rises to an abnormally high pressure and
then drops down;
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Fig.6 shows operation of the pressure switch follow-
ing the operation according to Fig.5 when performing
the reset operation for the reset means;

Fig.7 shows a procedure in preadjustment by the
adjustment means according to Fig.4 until the posi-
tioning means has been moved to a position corre-
sponding to a working point; and

Fig.8 shows a procedure following the procedure ac-
cording to Fig.7 until the transmission element has
been positioned to a reset adjustment position.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0024] Hereinafter, a pressure switch according to an
embodiment of the present invention will be described.
The pressure switch according to the present embodi-
ment is provided for use in detection of fluid pressure of
a working medium as a pressure fluid e.g. for an air con-
ditioner, cold heat, an automobile, various actuators for
control.

[0025] Fig.1is a perspective view of an appearance of
a pressure switch according to an embodiment of the
present invention. Fig.2 is a schematic sectional view
along the line V11-V11 in Fig.1 illustrating an internal
structure of the pressure switch according to Fig.1.
[0026] The pressure switch 1 according to Figs. 1 and
2 includes a casing 2 generally having a box shape, a
microswitch 3 as a switching means disposed in the cas-
ing 2 in its upper section, and a diaphragm assembly 4
fixed inthe casing 2 in its lower section. Further, the pres-
sure switch 1 includes an operation element 5 and a
transmission mechanism 6, wherein the operation ele-
ment 5 is supported so as to be freely movable forward
and backward in an up-down direction with regard to the
diaphragm assembly 4 and the transmission mechanism
6 is configured to transmit movement of the operation
element 5 to the microswitch 3. Moreover, the pressure
switch 1includes a leaf spring 7 and a leaf spring adjust-
ment means 8, wherein the leaf spring 7 is configured to
bias a diaphragm (pressure-sensitive element) 44 of the
diaphragm assembly 4 to apply an initial compressive
force and the leaf spring adjustment means 8 is config-
ured to adjust a biasing force of the leaf spring 7.
[0027] The casing 2 includes a base body 21 made of
metal, a box body 22 for holding the base body 21 inside,
and a lid body 23 (support body), wherein the lid body
23 is attached so as to close an upper opening of the box
body 22. The base body 21 includes a tubular section
21a with a bottomed cylindrical shape, a flat plate section
21b, wherein the flat plate section 21b is continuous with
an upper end of the tubular section 21a and extends out-
wardly in a horizontal direction, and wherein these sec-
tions are integral with each other. The tubular section
21a supports the diaphragm assembly 4 inside, wherein
a joint element P included in the diaphragm assembly 4
extends through an opening at a center of a bottom sur-
face of the tubular section 21a and is exposed to the
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outside.

[0028] The lid body 23 is formed from an insulating
resin. This lid body 23 is formed with a top plate section
23a, a ring-shaped section 23b, and hanging down sec-
tions 23c. The top plate section 23a is a wall section to
which the microswitch 3 is mounted. The ring-shaped
section 23b is a quadrilateral ring-shaped portion which
is configured to be inserted into the box body 22 along a
side section 22b. The hanging down sections 23c are
portions extending downward from four corners of the
ring-shaped section 23b and configured to come into con-
tact with the flat plate section 21b of the base body 21.
With such hanging down sections 23c, it is possible to
assemble the pressure switch 1 so that strokes of a trans-
mission element 62 as described later is stabilized. The
ring-shaped section 23b is provided with engagement
claws 23d configured to be engaged with engagement
portions 22c¢ of the box body 22. A water sealing element
24 is provided on an inner surface of the side section 22b
of the box body 22, the water sealing element 24 having
a ring shape and being configured to come into intimate
contact with the ring-shaped section 23b.

[0029] The boxbody 22 is generally formed in a polyg-
onal tube shape, wherein the base body 21 is held by
inserting the tubular section 21a through a circular open-
ing in a bottom section 22a of the box body 22. A plurality
of engagement portions 22c are provided at the side sec-
tion 22b of the box body 22 to be engaged with the lid
body 23.

[0030] The microswitch 3is provided within the lid body
23 of the casing 2, and includes a pair of fixed electrodes
31, 32 and a movable electrode 33, wherein the pair of
fixed electrodes 31 and 32 is opposed to each other in
the up-down direction within the lid body 23 and the mov-
able electrode 33 is freely movable between the upper
and lower fixed electrodes 31 and 32. The microswitch
3 further includes a pair of first terminals 34, 34’ and a
conductive connection element 35, wherein the pair of
first terminals 34 and 34’ is connected to the pair of fixed
electrodes 31 and 32 and extends externally from the lid
body 23, and the conductive connection element 35 is
formed from a leaf spring with the movable electrode 33
jointed thereto. Furthermore, the microswitch 3 includes
a second terminal 36 and an adjustment screw 37 for
adjusting a position of the upper fixed electrode 31,
wherein the second terminal 36 is connected to the con-
ductive connection element 35 and extends externally
from the lid body 23. The conductive connection element
35includes a conductive connection piece 35a extending
from the second terminal 36, a movable piece 35b ex-
tending from the second terminal 36, and a snap piece
35c, wherein the movable electrode 33 is fixed to a tip of
the conductive connection piece 35a, the transmission
mechanism 6 is connected to a middle portion of the mov-
able piece 35b, and the snap piece 35c is configured to
bias the movable electrode 33 toward one of the fixed
electrode 31 or 32. As described later, deflection of the
diaphragm 44 is transmitted to the movable piece 35b
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via the transmission mechanism 6, wherein the movable
piece 35b is moved depending on the deflection. The
microswitch 3 detects a low pressure state and a high
pressure state, wherein in the low pressure state, the
movable electrode 33 is in contact with the upper fixed
electrode 31 and these electrodes 31 and 33 are thereby
connected conductively, wherein in the high pressure
state, the movable electrode 33 is in contact with the
lower fixed electrode 32 and these electrodes 32 and 33
are thereby connected conductively. In this manner, the
microswitch 3 is configured to switch its conductive state
depending on the deflection of the diaphragm 44 to switch
between conductive connection and disconnection of the
pair of first terminals 34, 34’ to the second terminal 36.

[0031] The diaphragm assembly 4 includes a lower
holding plate 42 supported by the tubular section 21a of
the base body 21, a spacer 43, the diaphragm 44, a bot-
tom plate element 45 and an upper holding plate 41,
wherein the spacer 43, the diaphragm 44 and the bottom
plate element 45 are held between the upper holding
plate 41 and the lower holding plate 42. The upper holding
plate 41 is generally formed in a circular disc shape with
an insertion hole 41a which extends vertically through
the upper holding plate 41 at its center portion, wherein
the operation element 5 is inserted through the insertion
hole 41a and guided vertically therethrough. The lower
holding plate 42 is generally formed in a cylindrical shape
with a step section 42a and a crimping tab 42b, wherein
the step section 42a serves for holding the spacer 43,
the diaphragm 44 and the bottom plate element 45, and
the crimping tab 42b extends upwards and serves for
fixing the upper holding plate 41 by crimping. In the dia-
phragm assembly 4, the spacer 43, the diaphragm 44
and the bottom plate element 45 are clamped between
the upper holding plate 41 and the step section 42a of
the lower holding plate 42. Then, by crimping the crimping
tab 42b inwardly, the diaphragm 44 and the bottom plate
element 45 are held at their peripheral edges between
the upper holding plate 41 and the lower holding plate 42.
[0032] The diaphragm 44 is generally formed in a cir-
cular disc shape from multiple stacked metallic thin
plates, wherein the diaphragm 44 has a convex portion
44a with a dome shape which is convex upward in a
natural state. The bottom plate element 45 is formed in
a dish shape which is bulged downward at its middle
portion from the metallic plates generally having a circular
disc shape, wherein a through-hole 45a is formed at the
middle portion for fixing the joint element P in the through-
hole 45a. The diaphragm 44, the bottom plate element
45 and the spacer 43 are jointed to each other e.g. via
welding, so asto ensure gas tightness and pressure tight-
ness. At the diaphragm assembly 4, a high pressure
chamber 46 is defined by a space enclosed by the dia-
phragm 44 and the bottom plate element 45, wherein it
is configured so that a high pressure fluid enters the high
pressure chamber 46 via the joint member P. Further, a
low pressure chamber 47 is defined by a space enclosed
by the diaphragm 44, the spacer 43 and the upper holding
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plate 41, wherein the low pressure chamber 47 has a
pressure comparable with the atmospheric pressure by
being in communication with an inner space within the
box body 22 through the insertion hole 41a. Thus, the
diaphragm 44 as the pressure-sensitive element is con-
figured to deflect upward and downward depending pres-
sure variation of the high pressure fluid which enters the
high pressure chamber 46. In this manner, the diaphragm
44 forms the pressure-sensitive element which partitions
the low pressure chamber 47 and the high pressure
chamber 46 and is configured to deflect depending on
the pressure variation in the high pressure chamber 46.
[0033] The leafspring 7 is fixed at one end 71 with the
base body 21 and coupled at the other end 72 with a leaf
spring adjustment means 8. An insertion hole 73 is pro-
vided substantially at a middle portion of the leaf spring
7 in a top view for inserting a second shaft section 53 of
the operation element 5 through the insertion hole 73,
wherein it is configured so that an upper side of a diam-
eter-increased section 52 of the operation element 5 par-
tially comes into contact with a periphery of a lower side
of the insertion hole 73. The leaf spring adjustment
means 8 includes an adjustment screw 81 and a slider
82, the adjustment screw 81 extending through the flat
plate section 21b of the base body 21, wherein the slider
82 is in contact with an upper side of the leaf spring 7
and screwed to the adjustment screw 81 which extends
through the leaf spring 7. The adjustment screw 81 can
be operated by rotation from the downward side of the
flat plate section 21b before assembling the box body 22
with the base body 21. The slider 82 is supported within
the casing 2 in a non-rotatable and vertically slidable
manner. The slider 82 is configured to be moved vertically
by rotating the adjustment screw 81. Consequently, it is
configured so that the other end 72 of the leaf spring 7
is lowered by tightening the adjustment screw 81 and
thereby moving the slider 82 downward, wherein the oth-
er end 72 of the leaf spring 7 is lifted by loosening the
adjustment screw 81 and thereby moving the slider 82
upward, wherein this may adjust a biasing force of the
leaf spring 7. Such a biasing force of the leaf spring 7 is
transferred to the diaphragm 44 via the operation element
5, wherein an initial compressive force is applied by the
convex portion 44a of the diaphragm 44 being pressed
downward. Further, a pressing force of the diaphragm
44 can be adjusted by adjusting the biasing force of the
leaf spring 7, which enables a range for a detected pres-
sure value to be adjusted.

[0034] The operation element 5 includes the first shaft
section 51, the diameter-increased section 52 and the
second shaft section 53, wherein the first shaft section
51 extends vertically and is inserted through the insertion
hole 41a in the upper holding plate 41, the diameter-in-
creased section 52 is configured with a diameter being
increased horizontally along an upper side of the upper
holding plate 41, and the second shaft section 53 extends
upward from the diameter-increased section 52. The op-
eration element 5 is supported so as to be freely movable
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forward and backward in the up-down direction by guid-
ing the first shaft section 51 through the insertion hole
41a, wherein the operation element 5 is configured so
that an lower end of the first shaft section 51 comes into
contact with a center of the convex portion 44a of the
diaphragm 44. Thus, it is configured so that the initial
compressive force is applied to the diaphragm 44 by ver-
tical movement of the operation element 5 accompanying
the deflection of the diaphragm 44, and by biasing the
diaphragm 44 toward the high pressure chamber 46 with
the operation element 5 being exposed to the biasing
force of the leaf spring 7.

[0035] The diameter-increased section 52 is config-
ured so that its bottom surface can come into contact
with a top surface of the upper holding plate 41, wherein
the diameter-increased section 52 is provided for limiting
movement of the operation element 5 under the contact
position. Accordingly, deflection of the diaphragm 44 be-
yond the initial compressed state toward the high pres-
sure chamber 46 is limited. Furthermore, the second
shaft section 53 is rounded in a spherical shape at its
upper end, wherein it is configured so that this upper end
comes into contact with a coupling element 61 of the
transmission mechanism 6 as described later.

[0036] The transmission mechanism 6 includes the
coupling element 61, a transmission element 62, and a
shaft element 63, the coupling element 61 being formed
from a metal sheet, wherein the shaft element 63 sup-
ports the coupling element 61 in a freely movable man-
ner. The coupling element 61 is disposed above the di-
aphragm assembly 4 opposing thereto with the leaf
spring 7 being interposed therebetween, wherein the
second shaft section 53 of the operation element 5 is
configured to come into contact with the coupling element
61 from downward, wherein the transmission element 62
is coupled to the coupling element 61. This coupling el-
ement 61 is pivotably supported by the shaft element 63
in a freely rotatable manner with regard to the base body
21. The transmission element 62 extends upward from
the coupling element 61, wherein an upper end of the
transmission element 62 is engaged with the movable
piece 35b of the conductive connection element 35 of
the microswitch 3.

[0037] For this transmission mechanism 6, deflection
of the diaphragm 44 is applied to the transmission ele-
ment 62 via the operation element 5 and the coupling
element 61. Upon receiving the deflection, the transmis-
sion element 62 is moved in a forward/backward move-
ment direction D11 to transmit the deflection to the mov-
able piece 35b of the conductive connection element 35
in the microswitch 3 as a portion in a subsequent stage,
wherein the forward/backward movement direction D11
corresponds to the up-down direction in the Figure.
[0038] According to the present embodiment, under
the assumption that a positioning means 9is not provided
which is related to a reset operation as described later,
the microswitch 3 would be operated depending on
movement of the transmission element 62 as follows,
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since the microswitch 3 includes the snap piece 35c:
[0039] Under the assumption as described above,
when the transmission element 62 moves forward to a
first position with regard to the forward/backward move-
ment direction D11, wherein the first position is located
more forward than a limit position (above the limit posi-
tion), at which the snap piece 35c can resist at the max-
imum, the microswitch 3 switches its conductive state
from a first state to a second state. The first state is a
state where the movable electrode 33 is in contact with
the upper fixed electrode 31, while the second state is a
state where the movable electrode 33 is in contact with
the lower fixed electrode 32. The pressure switch 1 ac-
cording to the present embodiment is configured as a
switch with high-pressure cutting off which switches its
conductive state from the first state to the second state
in event of an abnormally high pressure in the high-pres-
sure chamber 46.

[0040] Under the assumption as described above, af-
ter the switching, i.e. after the cutting off, when returning
to the first state before switching, the microswitch 3
switches the conductive state from the above-described
second state to the first state as soon as the transmission
element 62 is moved backward to a second position,
wherein the second position is located further backward
(lower) than the first position. This means that the micro-
switch 3 is configured so that the first position (working
point), i.e. a set value as a trigger for performing the high-
pressure cutting off, does not coincide with the second
position (return point), i.e. a set value as a trigger for
return to an initial state.

[0041] Accordingtothe presentembodiment, the pres-
sure switch 1 is provided with a positioning means 9 as
an element for retaining the second state where the mov-
able electrode 33 is in contact with the lower fixed elec-
trode 32 in event of the high-pressure cutting off, e.g. for
the sake of subsequent maintenance by an operator. The
pressure switch 1 is further provided with a reset means
10 for releasing the retained second state and returning
the pressure switch 1 to the first state before cutting off
where the movable electrode 33 is in contact with the
upper fixed electrode 32.

[0042] Fig.3 is a perspective view with the positioning
means and the reset means according to Fig.2 extracted
for illustration, and Fig.4 is an enlarged perspective view
of the positioning means according to Fig.3. Here, Fig.3
shows two views side by side, wherein one of the views
illustrates the positioning means with the reset means
being removed for better visibility, while the other view
illustrates both of the positioning means and the reset
means.

[0043] The positioning means 9 is an element which
positions the transmission element 62 in the for-
ward/backward movement direction D11 to an interme-
diate position between the first position and the second
position, in a freely releasable manner, wherein the first
position and the second position represent the working
point for cutting off and the return point, respectively,
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wherein the transmission element 62 is shown by means
of dotted lines in Fig.3. This positioning is accomplished
via the coupling element 61 which forms the transmission
mechanism 6 together with the transmission element 62.
[0044] The coupling element 61 is a rotation element
which is pivotably mounted around a center axis 63a
along the shaft element 63 on one end side 611 and
movable along the forward/backward movement direc-
tion D11 on another opposite end side 612. Then, the
transmission element 62 is coupled to a position on the
coupling element 61 far from the center axis 63a, wherein
the coupling element 61 is rotated at an intermediate po-
sition 614 between the center axis 63a and a coupling
portion 613 to the transmission element 62 upon receiv-
ing deflection of the diaphragm 44 to move the transmis-
sion element 62 along the forward/backward movement
direction D11.

[0045] The positioning means 9 is configured to posi-
tion the other opposite end side 612 to a position of the
transmission element 62 corresponding to the above-
mentioned intermediate position by coming into contact
with a back surface of the coupling element 61 on the
other opposite end side 612 and by pushing up the other
opposite end side 612 forward in the forward/backward
movement direction D11 (upward), the back surface fac-
ing backward in the forward/backward movement direc-
tion (downward).

[0046] The positioning means 9 is a metal sheet
processing component which is formed by bending a
metal sheet as shown in Fig.4, wherein the positioning
means 9 includes a stopper portion 91 and a cantilever
92. The stopper portion 91 comes into contact with the
back surface of the coupling element 61 on the other
opposite end side 612. The cantilever 92 is a portion
wherein one end forms a screwed fixed end 921 and
another end forms a free end 922 which is movable along
the forward/backward movement direction D11. The
stopper portion 91 is coupled to the cantilever 92, being
folded up substantially from a center of the cantilever 92
in a longitudinal direction.

[0047] The stopper portion 91 of the positioning means
9 extends along the forward/backward movement direc-
tion D11 and is capable of tilting down in an orthogonal
direction D11 with regard to the forward/backward move-
ment direction D11, i.e. in a folding back direction for the
metal sheet processing. Then, the stopper portion 91 will
come into contact with the back surface of the coupling
element 61 on the other opposite end side 612 in a stand-
ing state as shown in Fig.2, wherein in the standing state,
the stopper portion 91 is tilted slightly toward an outer
wall.

[0048] Further, the positioning means 9 is configured
to be preadjusted so as to position the transmission el-
ement 62 to the above-mentioned intermediate position.
The pressure switch 1 according to the present embod-
iment is provided with an adjustment means 11 for such
preadjustment. The adjustment means 11 is an element
for adjusting to which position the stopper portion 91 of
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the positioning means 9 positions the transmission ele-
ment 62 with regard to the forward/backward movement
direction D11 via the coupling element 61, wherein the
adjustment means 11 adjusts a contact position of the
stopper portion 91 with the other opposite end side 612
of the coupling element 61 by moving it forward and/or
backward in the forward/backward movement direction
D11. Specifically, the adjustment means 11 moves the
contact position of the stopper portion 91 with the other
opposite end side 612 of the coupling element 61 forward
and/or backward in the forward/backward movement di-
rection D11 by moving the free end 922 of the cantilever
92 of the positioning means 9 in the forward/backward
movement direction D11. The adjustment means 11 is
configured as an adjustment screw which is accessible
only during an assembly step of the pressure switch 1.
[0049] Theresetmeans 10 is an element which is con-
figured to release the positioning of the transmission el-
ement 62 by the positioning means 9 to bring the trans-
mission element 62 into a free state, wherein in the free
state, the transmission element 62 is movable along the
forward/backward movement direction D11. The reset
means 10 separates the stopper portion 91 of the posi-
tioning means 9 away from the back surface of the cou-
pling element 61 on the other opposite end side 612 to
release the positioning of the transmission element 62.
This means that the reset means 10 separates the stop-
per portion 91 away from the back surface on the other
opposite end side 612 by pushing the stopper portion 9
and thereby tilting down the stopper portion 91 from the
standing state in the above-mentioned orthogonal direc-
tion D121.

[0050] As shown in Fig.2, the reset means 10 is con-
figured as a unit with a cylindrical casing 101 which ac-
commodates a reset button 102 as a bar-shaped portion
and a coil spring 103 as a biasing portion. The reset but-
ton 102 extends in the orthogonal direction D12 and
presses the stopper portion 91 of the positioning means
9 with one end of the reset button 102. The coil spring
103 biases the reset button 102 away from the stopper
portion 91.

[0051] Here, the box body 22 of the pressure switch 1
is configured as an enclosure with the side section 22b
as a tubular outer wall which accommodates the above-
mentioned positioning means 9 inside. The reset means
10 is inserted in a through-hole 22b-1 in the side section
22b so as to be oriented toward the positioning means 9
from the side section 22b, wherein the through-hole 22b-
1 is provided at a position of the side section 22b corre-
sponding to the positioning means 9. The through-hole
22b-1 has an internal thread formed on its inner circum-
ferential surface, wherein the cylindrical casing 101 of
the reset means 10 has an outer thread on its outer cir-
cumferential surface. The reset means 10 configurated
as a unit is attached by screwing it into the through-hole
22b-1. Furthermore, a ring-shaped packing 104 is inter-
posed between the inner circumferential surface of the
cylindrical casing 101 and the outer circumferential sur-
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face of the bar-shaped reset button 102, whereby a her-
metic seal is maintained between both circumferential
surfaces.

[0052] Further, asshowninFig.1, two smallblind holes
10a with a so-called crab-eye shape are provided in por-
tions of the cylindrical casing 101 for the reset means 10
which are exposed to the outside. The reset means 10
is screwed into the through-hole 22b-1 with protrusions
of a dedicated machining tool being inserted into the
small blind holes 10a.

[0053] The operation of the pressure switch 1 as de-
scribed above will be explained with reference to Figs.5
and 6.

[0054] Fig.5 shows views of operation of the pressure
switch in which a pressure in the high-pressure chamber
rises to an abnormally high pressure and then drops
down. Fig.6 shows operation of the pressure switch fol-
lowing the operation according to Fig.5 when performing
the reset operation for the reset means. Figs.5 and 6
schematically show an operating state of internal com-
ponents in the pressure switch 1 according to Fig.2 and
switching operation of the microswitch 3 in response to
the operation of these internal components, respectively.
With regard to switching operation of the microswitch 3,
the position of the transmission element 62 is indicated
by means of the symbol "*" which represents the trans-
mission element 62 responding to the other opposite end
side 612 of the coupling element 61.

[0055] Asindicatedinstep S11 according to Fig.5, dur-
ing normal operation before an abnormally high pressure,
the stopper portion 91 of the positioning means 9 is push-
ing up the other opposite end side 612 of the coupling
element 61 forward in the forward/backward movement
direction D11 (upward). Accordingly, the transmission el-
ement 62 is positioned to the intermediate position be-
tween a working point P11 for cutting off as the first po-
sition and areturn point P12 as the second position which
is located more backward (downward) than the working
point P11. This intermediate position is configured as a
reset adjustment position P13 which is adjusted by the
positioning means 9, wherein positioning the positioning
means 9 is then released by the reset means 10. In the
stage of step S11, cutting off is not performed yet, where-
in a first state is established as shown in Fig.2, in which
the movable electrode 33 is in contact with the upper
fixed electrode 31 of the microswitch 3 (ON-state).
[0056] Next, whenanabnormally high pressure occurs
as indicated in step S12, the coupling element 61 is ro-
tated upon receiving deflection of the diaphragm 44 via
the operation element 5. As a result, the transmission
element 62 coupled to the other opposite end side 612
of the coupling element 61 is moved in a forward direction
D111 of the forward/backward movement direction D11
to reach the working point P11. In response, the conduc-
tive state of the microswitch 3 is switched to a second
state in which the movable electrode 33 is in contact with
the lower fixed electrode 31 (OFF-state). The other op-
posite end side 612 of the coupling element 61 is then
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moved away from the stopper portion 91 of the position-
ing means 9.

[0057] Then, when the pressure drops down as indi-
cated in step S13, the coupling element 61 is moved in
a direction opposite to that in case of the pressure rise
upon receiving deflection of the diaphragm 44 via the
operation element 5. As a result, the transmission ele-
ment 62 is moved in a backward direction D112 of the
forward/backward movement direction D11. However,
the movement at this time is stopped when the other op-
posite end side 612 of the coupling element 61 has come
into contact with the stopper portion 91 of the positioning
means 9. In this manner, the transmission element 62 is
positioned to the reset adjustment position P13 which is
located more forward with regard to the forward/back-
ward movement direction D11 than the return point P12,
wherein the conductive state of the microswitch 3 will not
be switched. As a result, the second state (OFF-state)
which has been established during the pressure rise is
maintained. An operator, such as maintenance staff, rec-
ognizes based on this conductive state of the microswitch
3 that the abnormally high pressure has occurred, even
when the pressure has dropped down at this time, where-
in the operator will then perform a predetermined main-
tenance operation under the recognition.

[0058] Afterfinishing the maintenance operation, a re-
set operation is performed for returning the conductive
state of the microswitch 3 to the first state (ON-state)
according to step S11.

[0059] First, as indicated in step S14 according to
Fig.6, the operator presses the reset button 102 of the
reset means 10 in the orthogonal direction D12. Then,
the stopper portion 91 of the positioning means 9 is
pressed by this reset button 102 and tilted down in the
tilt direction D121. This tilting causes that the positioning
of the transmission element 62 is released which was
performed by the stopper portion 91 via the other oppo-
site end side 612 of the coupling element 61, and the
transmission element 62 is lowered in a backward direc-
tion D112 of the forward/backward movement direction
D11 without being interfered by the positioning means 9.
This lowering proceeds past the above-mentioned return
point P12 to reach an initial position at which the trans-
mission element 62 was located before positioning by
the positioning means 9. This initial position forms a po-
sition before reset adjustment P14 at which the transmis-
sion element 62 is located before positioning to the reset
adjustment position P13 according to an adjustment pro-
cedure as described later. Since the position before reset
adjustment P14 is located more backward with regard to
the forward/backward movement direction D11 than the
return point P12, the conductive state of the microswitch
3 is returned back to the first state (ON-state). In this
phase, a gap is formed between the stopper portion 91
of the positioning means 9 and the other opposite end
side 612 of the coupling element 61, whereby the trans-
mission element 62 is in a free state in which itis movable
along the forward/backward movement direction D11.
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[0060] Subsequently, as indicated in step S15, when
the operator releases the pressing the reset button 102
of the reset means 10, the reset button 102 is returned
back in a direction of arrow D122 by biasing with the coil
spring 103. As a result, the stopper portion 91 of the po-
sitioning means 9 is moved back in a direction of arrow
D123 based on its own rigidity to be positioned back to
a position corresponding to the reset adjustment position
P13. Then, the stopper portion 91 which has been posi-
tioned back pushes up the other opposite end side 612
of the coupling element 61 from the back surface side,
wherein in response, the transmission element 62 is
moved in the forward direction D111 of the forward/back-
ward movement direction D11 and positioned to the reset
adjustment position P13 again. Since this reset adjust-
ment position P13 is located more backward in the for-
ward/backward movement direction D11 (downward)
than the working point P11, the movement of the trans-
mission element 62 at this time will not result in switching
the conductive state of the microswitch 3, wherein the
first state (ON-state) is maintained. In this phase, it re-
turns back to the state of step S11 according to Fig.5 as
described above.

[0061] Here, as described above, the transmission el-
ement 62 is positioned to the reset adjustment position
P13 by preadjustment via the adjustment means 11 as
shown in Fig.4. Hereinafter, a procedure for the pread-
justment will be described with reference to Figs. 7 and 8.
[0062] Fig.7 shows a procedure in preadjustment by
the adjustment means according to Fig.4 until the posi-
tioning means has been moved to a position correspond-
ing to a working point, and Fig.8 shows a procedure fol-
lowing the procedure according to Fig. 7 until the trans-
mission element has been positioned to a reset adjust-
ment position. Again, Figs. 7 and 8 show schematically
show an operating state of internal components in the
pressure switch 1 according to Fig.2 and switching op-
eration of the microswitch 3 in response to the operation
of these internal components, respectively. With regard
to switching operation of the microswitch 3, the position
of the transmission element 62 is indicated by means of
the symbol "*" which represents the transmission ele-
ment 62 responding to the other opposite end side 612
of the coupling element 61, wherein the symbol "X" rep-
resenting the positioning means 9 indicates its position,
i.e. a position of the stopper portion 91 of the positioning
means 9 which comes into contact with the other opposite
end side 612 of the coupling element 61 and moves it.
[0063] First,inanon-adjusted state as indicatedin step
S21 according to Fig.7, the adjustment means 11 is sunk
which is shown in Fig.4 as well, wherein the positioning
means 9 is located to the non-adjusted position and sep-
arated away from the back surface of the coupling ele-
ment 61 on the other opposite end side 612, wherein at
the non-adjusted position, the cantilever 92 is in contact
with the flat plate section 21b of the base body 21. As a
result, the transmission element 62 is positioned at the
position before reset adjustment P14 which is located
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more backward with regard to the forward/backward
movement direction D11 than both of the working point
P11 and the return point P12.

[0064] In step S22 as a first step for the adjustment,
the coupling element 61 is forced to move, and the trans-
mission element 62 is moved in the forward direction
D111 of the forward/backward movement direction D11.
The forced movement of the transmission element 62 via
the coupling element 61 is continued until the conductive
state of the microswitch 3 exceeds the working point P11
for switching to the second state (OFF-state) in which
the movable electrode 33 is in contact with the lower fixed
electrode 31. During this, the positioning means 9 re-
mains unmoved and is retained to the non-adjusted po-
sition. Here, according to the present embodiment, the
forced movement of the transmission element 62 is per-
formed by directly accessing the coupling element 61
and moving it. However, a method for forced movement
of the transmission element 62 is not limited thereto,
wherein e.g. amethod may also applied in which aninner
pressure in the high pressure chamber 46 is forced to
rise to move the coupling element 61 via the diaphragm
44 and the operation element 5.

[0065] In step S23 as a second step, the adjustment
means 11 in form of an adjustment screw is screwed in
the forward direction D111, and the positioning means 9
is then moved in the forward direction D111. Screwing
the adjustment means 11 is continued until the stopper
portion 91 of the positioning means 9 comes into contact
with the back surface of the coupling element 61 on the
other opposite end side 612 which has positioned the
transmission element 62 to the working point P11. During
this, the coupling element 61 is constrained and its po-
sition is maintained, which causes the transmission ele-
ment 62 to be retained to a position which exceeds the
working point P11.

[0066] In step S24 as a third step as shown in Fig.8,
the constraint of the coupling element 61 is released, the
adjustment means 11 is returned in the backward direc-
tion D112 and the positioning means 9 is moved back-
ward in the backward direction D112, which is accompa-
nied by movement of the coupling element 61 and back-
ward movement of the transmission element 62. Return-
ing the adjustment means 11 is continued until the trans-
mission element 62 reaches the return point P12 at which
the conductive state of the microswitch 3 is switched to
the first state (ON-state), wherein in the first state, the
movable electrode 33 is in contact with the upper fixed
electrode 31. Operation in step S24 as the third step is
configured as searching for the position of the return point
P12 by moving the positioning means 9.

[0067] Instep S25 as a last fourth step, the adjustment
means 11 is screwed in the forward direction D111, i.e.
in the direction opposite to that in step S24, and the po-
sitioning means 9 is moved forward in the forward direc-
tion D111, which is accompanied by movement of the
coupling element 61 and forward movement of the trans-
mission element 62 from the return point P12 toward the
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working point P11. Screwing the adjustment means 11
at this time is stopped before the transmission element
62 reaches the working point P11. An amount of screwing
atthis time is predetermined e.g. based on a thread pitch.
Inthis manner, the transmission element 62 is positioned
to the reset adjustment position P13 which is an interme-
diate position between the working point P11 and the
return point P12, and the preadjustment is completed
herewith.

[0068] According to the pressure switch 1 of the em-
bodiment as described above, the transmission element
62 is moved forward to the working point P11 as the first
position, wherein once the conductive state of the micro-
switch 3 has been switched from the first state (ON-state)
to the second state (OFF-state), the following state is
established: even when the diaphragm 44 is deflected,
the transmission element 62 is retained to the reset ad-
justment position P13 as the intermediate position and
may not be moved backward to the return point P12 as
the second position, until the reset means 10 release the
positioning of the transmission element 62 by the posi-
tioning means 9. This means that this pressure switch 1
is configured as a manually reset type which maintains
the second state (OFF-state) after switching until the
pressure switch 1 is brought into the reset state, in which
the positioning has been released by the reset means
10. Then, in the reset state, the transmission element 62
is brought into a free state in which it is movable along
the forward/backward movement direction D11. This en-
ables the transmission element 62 to be moved along
the forward/backward movement direction D11 without
being affected by contact of the reset means 10 and/or
the positioning means 9, even in the reset state, wherein
a set value such as the working point P11 and/or the
return point P12 for switching the conductive state may
not be offset, the set value being set during a design
and/or production phase. Thus, even if the pressure
switch 1 remains in the reset state which has been es-
tablished by pressing the reset button 102 of the reset
means 10 for some reason, a so-called trip-free operation
is possible for the pressure switch 1. As used herein, the
term "trip-free operation" means that even when remain-
ing in the reset state, the transmission element 62 is
moved forward and backward depending on deflection
of the diaphragm 44 and it is possible to switch the con-
ductive state of the microswitch 3, in a similar manner to
a normal operation. As such, the pressure switch 1 ac-
cording to the present embodiment allows a precise op-
eration, including the trip-free operation in the reset state.
[0069] Further, according to the present embodiment,
the positioning means 9 pushes up the other opposite
end side 612 of the coupling element 61 to position the
transmission element 62 coupled thereto, wherein the
reset means 10 separates the positioning means 9 away
from the other opposite end side 612 of the coupling el-
ement 61 to release the positioning. In this manner, it is
possible to separate the transmission element 62 from
the reset means 10 and to effectively avoid offset of the
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setvalue, such as the working point P11 and/or the return
point P12 in the reset state.

[0070] Furthermore, according to the present embod-
iment, the reset means 10 tilts down the stopper portion
91 of the positioning means 9 to enable the stopper por-
tion 91 to be effectively separated away from the other
opposite end side 612 of the coupling element 61.
[0071] Furthermore, according to the present embod-
iment, when the reset button 102 is released after the
reset button 102 of the reset means 10 is pushed by an
operator and the reset state is thereby established, the
reset button 102 is automatically positioned back by the
coil spring 103. This can increase operability with regard
to the reset.

[0072] Moreover, according to the present embodi-
ment, the reset means 10 can be easily attached by in-
serting it into the insertion hole 22b-1 which is provided
in the side section 22b of the box body 22. Additionally,
by removing the positioning means 9, itis possible to use
the pressure switch 1 according to the present embodi-
ment as an automatically reset type which is automati-
cally returned to the first state (ON-state) depending on
pressure variation in the high pressure chamber 46. In
this case, the basic structure according to the present
invention may be directly applied while remaining un-
changed in order to easily construct such an automati-
cally reset type of pressure switch, e.g. by closing the
unnecessary through-hole 22b-1 for attaching the reset
means 10 with a predetermined lid element.

[0073] Furthermore, by the preadjustment with the ad-
justment means 11, the present embodiment can ensure
thatthe transmission element 62 is positioned to the reset
adjustment position P13 by the positioning means 9.
[0074] Further, the present embodiment can ensure
thatthe transmission element 62 is positioned to the reset
adjustment position P13 by the positioning means 9 using
a method with better operability in which the contact po-
sition of the positioning means 9 with the other opposite
end side 612 of the coupling element 61 is adjusted by
moving it forward and/or backward.

[0075] Moreover, the present embodiment can ensure
that the contact position and thereby the transmission
element 62 is positioned to the reset adjustment position
P13 as described above by the positioning means 9 with
better operability with which the free end 922 of the can-
tilever 92 is moved.

[0076] It is to be noted that the embodiment as de-
scribed above merely shows representative configura-
tions for the present invention and the present invention
is not limited thereto. l.e., the embodiment may be mod-
ified and implemented in various manners within a scope
which does not depart from the core of the present in-
vention. It is obvious that such modifications are also
included in the scope of the present invention as far as
they include features of a pressure switch according to
the present invention.

[0077] For example, the embodiment as described
above shows the pressure switch 1 as an example for

10

15

20

25

30

35

40

45

50

55

1"

the pressure switch, wherein the pressure switch 1 in-
cludes the pair of first terminals 34, 34’ and a second
terminal 36, wherein the conductive state of the micros-
witch 3 as the switching means is switched to perform
switching on/off between the three terminals. However,
the pressure switchis notlimited thereto, and itis possible
to adapt a specific switch configuration in an appropriate
manner, e.g. how many terminals are used and/or how
the conductive state between the terminals is switched
via switching the conductive state of the switching
means.

[0078] Further, the embodiment as described above
shows the pressure switch 1 as an example for the pres-
sure switch, wherein the positioning means 9 positions
the transmission element 62 by coming into contact with
the back surface of the coupling element 61 on the other
opposite end side 612 and pushing it up, the other op-
posite end side 612 being opposite to the one end side
611 which is pivotably mounted. Furthermore, according
to this embodiment, the reset means 10 is configured to
separate the positioning means 9 away from the coupling
element 61 to release the positioning. However, specific
configurations for positioning the transmission element
by the positioning means and releasing the positioning
by the reset means are not limited thereto, and may be
adapted in any manner. However, as described above,
the transmission element can be separated from the re-
set means and offset of the set value can be effectively
avoided in the reset state by positioning via the coupling
element 61 and/or by releasing the positioning via sep-
aration of the positioning means 9 away from the coupling
element 61.

[0079] Furthermore, the embodiment as described
above shows the pressure switch 1 as an example for
the pressure switch, wherein the reset means 10 presses
and tilts down the stopper portion 91 of the positioning
means 9 to separate it away from the coupling element
61, so that the positioningis released for the transmission
element 62. However, also with regard to configurations
for separating the positioning means away from the cou-
pling means, it is not limited how it is specifically config-
ured, as long as the separation is possible. However, as
described above as well, it is possible to effectively sep-
arate the stopper portion 91 away from the coupling el-
ement by applying the configuration in which the stopper
portion 91 is tilted down.

[0080] Further, the embodiment as described above
shows the pressure switch 1 as an example for the pres-
sure switch, wherein the reset means 10 includes the
reset button 102 as the bar-shaped portion and the coil
spring 103 as the biasing portion. However, the reset
means is not limited thereto, and it is not limited how it
is specifically configured, as long as it can press and tilt
down the stopper portion of the positioning means. How-
ever, as described above as well, the operability for the
reset means may be increased by including the bar-
shaped portion and the biasing portion.

[0081] Moreover, the embodiment as described above
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shows the pressure switch 1 as an example for the pres-
sure switch, wherein the reset means 10 is attached by
inserting it into the through-hole 22b-1 which is provided
in the side section 22b of the box body 22. However,
configurations for attaching the reset means are not lim-
ited thereto, wherein it may be e.g. configured so that
some part inside the enclosure of the pressure switch is
used as a casing for the reset means. However, as de-
scribed above, it is possible to easily attach the reset
means 10 by applying the configuration where the reset
means 10 is inserted into the through-hole 22b-1. Fur-
ther, as described above as well, it is possible to easily
construct an automatically reset type of pressure switch
without attaching the reset means 10, e.g. by closing the
through-hole 22b-1 by means of a lid element. Moreover,
the embodiment as described above has such a structure
that the reset means 10 has two small blind holes 10a
with a so-called crab-eye shape in portions exposed to
the outside, wherein the reset means 10 is fastened by
inserting a dedicated machining tool into the small blind
holes 10a. However, the reset means is not limited to the
configuration, and may also have a structure with noblind
holes in portions exposed to the outside, wherein the
reset means has an outer circumference with a polygon
shape, such as a regular hexagonal shape, and is con-
figured to be fastened by means of a general purpose
tool, such as a box-end wrench. Moreover, the reset
means may also have a plane which is formed by partially
cutting off a cylindrical part of a portion exposed to the
outside in parallel, wherein the reset means is fastened
at the plane by means of a general purpose tool, such
as a spanner. A fastening method for the reset means is
to be adaptively selected e.g. depending on the assem-
blability and/or fixture strength.

[0082] Further, the embodiment as described above
shows the pressure switch 1 as an example for the pres-
sure switch, wherein the adjustmentmeans 11 in the form
of adjustment screw is used in order to preadjust the po-
sition of the transmission element 62 to the reset adjust-
ment position P13. However, the pressure switch is not
limited thereto, and it is also conceivable to structurally
complete the adjustment uniquely in a production phase
without providing such an adjustment means. However,
as described above as well, the preadjustment with the
adjustment means can ensure that the transmission el-
ement 62 is positioned by the positioning means 9.
[0083] Moreover, the embodiment as described above
shows the pressure switch 1 as an example for the pres-
sure switch, wherein the adjustment means 11 moves
the contact position of the positioning means 9 with the
other opposite end side 612 of the coupling element 61
forward and/or backward in order to perform the pread-
justment. However, the pressure switch is not limited
thereto, and it is not limited how the preadjustment is
specifically configured. However, as described above as
well, the positioning the transmission element 62 with the
positioning means 9 can be ensured by means of the
method with better operability in which the contact posi-
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tion of the positioning means 9 is moved forward and/or
backward for adjustment.

[0084] Moreover, the embodiment as described above
shows the pressure switch 1 as an example for the pres-
sure switch, wherein the adjustment means 11 moves
the free end 922 of the cantilever 92 of the positioning
means 9 with the stopper portion 91 coupled thereto and
thereby moves the contact position of the positioning
means 9 forward and/or backward to accomplish the pre-
adjustment. However, the pressure switch is not limited
thereto, and it is not limited how it is specifically config-
ured that the contact position of the positioning means 9
is moved forward and/or backward. However, as de-
scribed above as well, the preadjustment for the position
of the transmission element 62 by means of the position-
ing means 9 can be ensured with better operability with
which the free end 922 of the cantilever 92 is moved.

Reference Signs List

[0085]

1 Pressure switch

2 Casing

3 Microswitch

4 Diaphragm assembly

5 Operation element

6 Transmission mechanism

7 Leaf spring

8 Leaf spring adjustment means
9 Positioning means

10 Reset means

11 Adjustment means

22 Box body

22b Side section (outer wall)

22b-1 Through-hole

31,32 Fixed electrodes

33 Movable electrode

34 First terminals

35 Conductive connection element
36 Second terminal

44 Diaphragm (pressure-sensitive element)
61 Coupling element

62 Transmission element

63 Shaft element

63a Center axis

91 Stopper portion

92 Cantilever

101 Cylindrical casing

102 Reset button (bar-shaped portion)
103 Coil spring (biasing portion)
104 Packing

611 One end side

612 Another opposite end side

921 Fixed end

922 Free end

D11 Forward/backward movement direction
D12 Orthogonal direction
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Working point (first position)

Return point (second position)

Reset adjustment position (intermediate posi-
tion)

Position before reset adjustment

ms
A pressure switch comprising:

a pressure-sensitive element which partitions a
low pressure chamber and a high pressure
chamber and is configured to be deflected de-
pending on a pressure variation in the high pres-
sure chamber;

a transmission element configured to transmit a
deflection of the pressure-sensitive element to
aportion in a subsequent stage by moving along
a predetermined forward/backward movement
direction upon receiving the deflection;

a switching means configured to switch its con-
ductive state from afirst state into a second state
when the transmission element has moved for-
ward to a first position with regard to the for-
ward/backward movement direction, wherein
the switching means is further configured to
switch its conductive state from the second state
into the first state when the transmission ele-
menthas moved backward to a second position,
the second position being located more back-
ward than the first position with regard to the
forward/backward movement direction;

a positioning means configured to position the
transmission element in the forward/backward
movement direction at an intermediate position
between the first position and the second posi-
tion in a freely releasable manner; and

areset means configured to release positioning
the transmission element by the positioning
means to bring the transmission element into a
free state in which the transmission element is
movable along the forward/backward move-
ment direction.

The pressure switch according to claim 1, compris-
ing:

a coupling element configured as a rotation el-
ement which is pivotably mounted around a
center axis on one end side and movable along
the forward/backward movement direction on
another opposite end side, wherein the trans-
mission element is coupled to a position on the
coupling element far from the center axis,
wherein the coupling element is configured to
move the transmission element along the for-
ward/backward movement direction by rotation
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ata middle position between the center axis and
a coupling portion to the transmission element
upon receiving deflection of the pressure-sensi-
tive element,

wherein the positioning means is configured to
position the other opposite end side at a position
corresponding to the intermediate position of the
transmission element by coming into contact
with a back surface of the coupling element on
the other opposite end side facing backward in
the forward/backward movement direction and
by pushing up the other opposite end side for-
ward in the forward/backward movement direc-
tion, and

wherein the reset means is configured to sepa-
rate the positioning means away from the back
surface onthe other opposite end side torelease
positioning the transmission element.

The pressure switch according to claim 1,

wherein the positioning means includes a stopper
portion which extends in the forward/backward
movement direction, wherein the stopper portion is
capable of tilting down in an intersecting direction
with regard to the forward/backward movement di-
rection and configured to come into contact with the
back surface on the other opposite end side in a
standing state, and

wherein the reset means is configured to push the
stopper portion in the standing state along the inter-
secting direction and thereby tilt it down to separate
the stopper portion away from the back surface on
the other opposite end side.

The pressure switch according to claim 3,

wherein the reset means includes a bar-shaped por-
tion and a biasing portion, the bar-shaped portion
extending in the intersecting direction and being con-
figured to push the stopper portion with one end,
wherein the biasing portion is configured to bias the
bar-shaped portion away from the stopper portion.

The pressure switch according to any of claims 1 to
4, comprising:

an enclosure with an outer wall having a tubular
shape, the enclosure being configured to ac-
commodate the positioning means inside,
wherein a through-hole is provided in the outer
wall at a position corresponding to the position-
ing means and the reset means is inserted into
the through-hole in the outer wall so as to be
oriented from the outer wall toward the position-
ing means.

6. The pressure switch according to any of claims 1 to

5, comprising:
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an adjustment means configured to adjust to
which position the positioning means positions

the transmission element with regard to the for-
ward/backward movement direction,

wherein the positioning means is configured to 5
be preadjusted by the adjustment means so as

to position the transmission element at the in-
termediate position.

7. The pressure switch according to claim 6, compris- 70
ing:

a coupling element configured as a rotation el-
ement which is pivotably mounted around a
center axis on one end side and movable along 75
the forward/backward movement direction on
another opposite end side, wherein the trans-
mission element is coupled to a position on the
coupling element far from the center axis,
wherein the coupling element is configured to 20
move the transmission element along the for-
ward/backward movement direction by rotation

at an intermediate position between the center
axis and a coupling portion to the transmission
element upon receiving deflection of the pres- 25
sure-sensitive element,

wherein the positioning means is configured to
position the other opposite end side at a position
corresponding to the intermediate position of the
transmission element by coming into contact 30
with a back surface of the coupling element on

the other opposite end side facing backward in

the forward/backward movement direction and
pushing up the other opposite end side forward

in the forward/backward movement direction, 35
and

wherein the adjustment means is configured to
adjust a contact position of the positioning
means with the other opposite end side by mov-

ing it forward and/or backward in the for- 40
ward/backward movement direction.

8. The pressure switch according to claim 7,
wherein the positioning means includes a stopper
portion and a cantilever, wherein the stopper portion 45
is configured to come into contact with the back sur-
face on the other opposite end side and is coupled
to the cantilever, wherein the cantilever has one end
as a fixed end and another end as a free end which
is movable with regard to the forward/backward 50
movement direction, and
wherein the adjustment means is configured to move
the free end with regard to the forward/backward
movement direction in order to move the contact po-
sition of the stopper portion with the other opposite 55
end side of the coupling element forward and/or
backward along the forward/backward movement di-
rection.
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3K : TRANSMISSION ELEMENT 62

FIG.6
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