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(54) SWITCH

(57) An electrical switch having an actuator 130 in-
cluding a movable portion 130f which moves translation-
ally from a first position to a second position when a volt-
age is applied thereto and which returns back from the
second position to the first position when the voltage is
removed; a contact station 112 provided in a center por-
tion of a base 110 so as to be protrusive and for fixing
contact portions 101s having stationary contacts 101a
of stationary contactors 101; movable contactors 103
each made of a beam material and each having one end
portion coupled with and fixed to a housing, and the oth-
er end portion provided with a movable contact 103a
electrically connected/disconnected to/from corre-
sponding one of the stationary contacts 101a; and an
operational arm 105 having one end coupled with the
movable portion 130f of the actuator 130, and the other
end connected to the other end portions of the movable
contactors 103.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an electrical
switch which has a displacement enlarging member for
enlarging the quantity of displacement of a drive source
and which performs opening/closing on the basis of con-
tacts through the displacement enlarging member.

BACKGROUND ART

[0002] A conventional electrical switch will be de-
scribed with reference to Fig. 10 disclosed in Japanese
Patent Laid-Open No. 177980/1984. In Fig. 10, the elec-
trical switch 1 is configured as follows. That is, a buckling
beam 4 is attached to an end of a piezoelectric element
3 attached into a housing 2 so that the axis of the buck-
ling beam 4 coincides with the direction of expansion/
contraction of the piezoelectric element 3. An opposite
end of the buckling beam 4 is supported by a concave
portion 2u of the housing 2. A screw 7 is provided in the
housing 2 so that the initial displacement of the buckling
beam 4 can be adjusted and so that the screw 7 can
function as a backstop.
[0003] The buckling beam 4 is provided with an arm
9 extended from a support portion of the buckling beam
4 at one end. A movable contact 9a is provided at a for-
ward end of the arm 9. Stationary contacts 10a and 10b
of a stationary contactor 10 are provided opposite to the
movable contact 9a.
[0004] The operation of the electrical switch config-
ured as described above will be described with refer-
ence to Fig. 10. When a voltage is now applied to the
piezoelectric element 3, axial displacement occurs in
the buckling beam 4 as represented by the arrow A. The
buckling beam 4 is deformed in a direction perpendicu-
lar to the displacement given to an end of the buckling
beam 4, so that maximum displacement occurs in the
center portion of the buckling beam 4. The opposite end
of the buckling beam 4 rotates. In parallel with this rota-
tion, the arm 9 also rotates, so that the displacement is
enlarged at the forward end to thereby make the mova-
ble contact 9a touch the stationary contact 10a.
[0005] Another conventional electrical switch will be
described with reference to Fig. 11 disclosed in Japa-
nese Patent Laid-Open No. 133527/1986. In Fig. 11, the
electrical switch is configured as follows. That is, a pie-
zoelectric element 13 having terminals 13a is provided
in a housing 11 so that the piezoelectric element 13 is
erected. A lever 15 is supported to a rack portion 14 of
the housing 11 so that the lever 15 can rotate around a
protrusive portion 15a of the lever 15 as a fulcrum. A
protrusive portion 15b of the lever 15 is engaged with a
free end of the piezoelectric element 13. A forward end
15c of the lever 15 abuts on a base portion of a movable
contact piece 17.
[0006] Switching means 20 has a movable spring 18

which is separated from the movable contact piece 17
by cutting. The switching means 20 is formed so that it
can make snap action operation. The movable contact
piece 17 is locked onto a support piece 16 fixed to a
base portion 12 of the housing 11 at its lower end. The
movable contact piece 17 has a movable contact 17a at
its upper end. Stationary contactors 22 and 23 are pro-
vided in an upper portion of the housing 11 so that the
stationary contactors 22 and 23 are erected. Stationary
contacts 22a and 23a are provided in lower portions of
the stationary contactors 22 and 23 respectively.
[0007] The operation of the electrical switch config-
ured as described above will be described with refer-
ence to Fig. 11. In a state in which no voltage is applied
between the terminals 13a, the movable contact piece
17 is urged to rotate counterclockwise by the spring
force of the movable spring 18 as shown in Fig. 11.
[0008] When a voltage is now applied between the
terminals 13a, the voltage is applied to the piezoelectric
element 13. As a result, the piezoelectric element 13 is
expanded in the direction of the arrow Q to press the
protrusive portion 15b of the lever 15, so that the lever
15 rotates counterclockwise around the protrusive por-
tion 15a as a fulcrum. Hence, the forward end 15c of the
lever 15 moves in the direction of the arrow R to thereby
urge the movable contact piece 17 to move in the same
direction. When the movable contact piece 17 moves by
a predetermined distance, the movable contact piece 17
is inverted by the snap action operation so that the mov-
able contact 17a touches the stationary contact 23a.
[0009] On the other hand, when the voltage between
the terminals 13a is cut off, the piezoelectric element 13
is contracted. As a result, the movable contact piece 17
rotates counterclockwise so that the movable contact
17a touches the stationary contact 22a.
[0010] In the electrical switch 1 shown in Fig. 10, how-
ever, abrasion occurs in the concave portion 2u because
the forward end portion of the buckling beam 4 is fric-
tionally slid on the concave portion 2u of the housing 2
by the expansion of the piezoelectric element 3 in the
direction of the arrow A. Hence, because the quantity of
displacement of the forward end of the arm 9 varies
largely in accordance with the abrasion, it is difficult to
keep the contact pressure between the stationary con-
tact 10a or 10b and the movable contact 9a at a proper
value. There has been a problem that chattering occurs
easily in contact between the stationary contact 10a or
10b and the movable contact 9a.
[0011] There has been also a problem that the spring
7 is required for contracting the buckling beam 4 to bend
the buckling beam 4 to thereby always rotate the arm 9
counterclockwise.
[0012] On the other hand, the electrical switch shown
in Fig. 11 is complex in mechanism because the electri-
cal switch has a displacement enlarging mechanism
constituted by a lever 15 having protrusive fulcra 15a
and 15b, and a snap action mechanism constituted by
switching means 20. Moreover, because the operation
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of the snap action mechanism is impulsive, chattering
occurs in contact between the stationary contact 22a or
23a and the movable contact 17a. There has been a
problem that abrasion occurs easily due to the protru-
sive fulcra 15a and 15b as well as electrical abrasion in
the contacts is intensive.

DISCLOSURE OF THE INVENTION

[0013] The present invention is designed to solve the
aforementioned problems and to provide an electrical
switch having a displacement enlarging member in
which an enlarged quantity of displacement is obtained
when a slight translational-drive displacement is made
to act on a movable portion.
[0014] According to the invention, an electric switch
has a feature to have: a housing; a stationary contactor
including a stationary contact; drive means received in
the housing and including a movable portion which
moves translationally from a first position to a second
position when a voltage is applied thereto and which re-
turns back from the second position to the first position
when the voltage is removed; a mount portion provided
in the housing so as to be protrusive and for fixing con-
tact portions having the stationary contacts of the sta-
tionary contactors; a movable contactor made of a beam
material and having one end portion coupled with and
fixed to the housing, and the other end portion provided
with a movable contact electrically connected/discon-
nected to/from the corresponding stationary contact;
and an operating member having one end coupled with
a movable portion of the drive means, and the other end
connected to the other end portion of the movable con-
tactor.
[0015] According to the electrical switch, the operat-
ing member and the movable contactor constitute a dis-
placement enlarging member. When the movable por-
tion of the drive means is translationally displaced from
the first position to the second position, the quantity of
movement of the movable contact of the movable con-
tactor is enlarged so that the movable contact are elec-
trically connected/disconnected to/from the stationary
contact.
[0016] Next, according to the invention, the electrical
switch has a feature in that the movable contactor and
the operating member are substantially formed into a V
shape.
[0017] Next, according to the invention, the electrical
switch has features in that: the movable contactors are
provided; the operating members are provided; the
movable contactors are electrically insulated from one
another; the mount portion is provided in a center portion
of the housing so as to be protrusive and includes a sub-
stantially cylindrical pillar; and the stationary contactors
are fixed to the pillar.
[0018] Next, according to the invention, the electrical
switch has a feature in that engagement grooves are
provided in the pillar of the mount portion so that the

stationary contactors are engaged with and fixed into
the engagement grooves respectively.
[0019] Next, according to the invention, the electrical
switch has features in that: a concave portion having an
opening is provided in the pillar of the mount portion;
and the contact portions having the stationary contacts
of the stationary contactors are inserted in the opening
of the concave portion.
[0020] Next, according to the invention, the electrical
switch has features in that a substantially T-shaped hole
is formed in a neighbor of each of the movable contacts
of the movable contactors; and substantially T-shaped
hooks are formed in the other end portion of the oper-
ating member.
[0021] Next, according to the invention, the electrical
switch has features in that: a hole having a protrusive
piece is formed in a neighbor of each of the movable
contacts of the movable contactors; holes are formed in
the operating member so that the protrusive pieces are
engaged with the holes respectively; and eyelet rivets
each made of a metal are caulked in the holes respec-
tively.
[0022] Next, according to the invention, the electrical
switch has features in that: a first hole is formed in a
neighbor of each of the movable contacts of the movable
contactors; the operating member is made of an electri-
cal conductor and second holes are formed at a forward
end portion of the operating member so as to be curved;
and coupling members each of which is made of an elec-
trically insulatingmaterial and shaped like a dumbbell
are provided for coupling the first holes of the movable
contactors with the second holes.

BREIF DESCRIPTION OF DRAWINGS

[0023]

Fig. 1 is a plan view (a) and a front sectional view
(b) of an electrical switch according to an embodi-
ment of the invention;
Fig. 2 is a perspective view of a movable contactor
and a stationary contactor in Fig. 1;
Fig. 3 is a plan view (a) and a front sectional view
(b) of a base in Fig. 1;
Fig. 4 is a plan view (a) and a front sectional view
(b) of a mount rack in Fig. 1;
Fig. 5 is a perspective view of an operational arm in
Fig. 1;
Fig. 6 is a side view (a) and a front sectional view
(b) showing a state in which the operational arm and
the movable contactor in Fig. 1 are coupled with
each other;
Fig. 7 is an explanatory view showing enlargement
of the quantity of displacement of a forward end por-
tion of the movable contactor in Fig. 2;
Fig. 8 is an exploded perspective view of an oper-
ational arm and a movable contactor in another em-
bodiment of the invention;
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Fig. 9 is an exploded perspective view of an oper-
ational arm and a movable contactor in a further em-
bodiment of the invention;
Fig. 10 is a front sectional view showing a conven-
tional electrical switch; and
Fig. 11 is a front sectional view showing another
conventional electrical switch.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiment 1.

[0024] An embodiment of the invention will be de-
scribed with reference to Figs. 1 through 5. Fig. 1 is a
plan view (a) and -a front sectional view (b) of an elec-
trical switch according to an embodiment of the inven-
tion. Fig. 2 is an exploded perspective view of a movable
contactor and a stationary contactor in Fig. 1. Fig. 3 is
a plan view (a) and a front sectional view (b) of a contact
station. Fig. 4 is a plan view (a) and a front sectional
view (b) showing a mount rack in Fig. 1. Fig. 5 is a per-
spective view showing an operational arm in Fig. 1.
[0025] In Fig. 1, the electrical switch 100 has: a base
110 to which stationary contactors 101 are attached and
which includes movable contactors 103, and an opera-
tional arm 105 built-in; and a mount rack 140 to which
the movable contactors 103 are attached and which in-
cludes an actuator 130 built in as drive means. Here,
the base 110 and the mount rack 140 constitute a hous-
ing.
[0026] As shown in Fig. 2, each of the stationary con-
tactors 101 is made of an L-shaped electrical conductor.
A stationary contact 101a is fusion-bonded to a contact
portion 101s at an end of each of the stationary contac-
tors 101. A threaded hole 101e is formed in a terminal
portion 101t at the other end of each of the stationary
contactors 101.
[0027] The base 110 ismoldedof aphenolic resin and
cylindrically shaped like a brimmed hat. As shown in
Figs. 1 and 3, a concave portion 110a which is cut into
a cross shape for fixing terminals 101t of the stationary
contactors 101 is formed in an upper portion of the base
110. Threaded holes 110 are formed in fixed positions
corresponding to the holes 101e in the terminals 101t.
A contact station 112 is provided in an inner ceiling por-
tion of the base 110 so that the contact portions 101s of
the stationary contactors 101 are erected and received
in the contact station 112.
[0028] Incidentally, a plurality of holes 110b for set-
screws are formed in an outer brim portion of the base
110.
[0029] The contact station 112 is substantially cylin-
drical and is provided in the inside of the base 110 so
as to be protruded. Three substantially U-shaped con-
cave portions 112d are provided axially as a whole in
the outer circumference of the contact station 112 so
that the contact portions 101s of the stationary contac-
tors 101 are inserted in the concave portions 112d. En-

gagement grooves 112e each having a depth substan-
tially equal to the width and thickness of each of the sta-
tionary contactors 101 are formed in the deepest portion
of corresponding one of the grooves 112d and on oppo-
site sides so that opposite ends of each of the stationary
contactors 101 are engaged with the engagement
grooves 112e.
[0030] On this occasion, the concave portions 112d
are provided for preventing arc from being spread. The
arc is generated on the basis of electrical opening/clos-
ing between the stationary contact 101a of each station-
ary contactor 101 and the movable contact 103a of a
corresponding movable contactor 103. Further prefera-
bly, plate-like fins 112f may be erected and fixed in the
vicinity of the concave portions 112d so that the arc can
be prevented more from being diffused.
[0031] As shown in Fig. 2, each of the movable con-
tactors 103 is made of a substantially L-shaped beam-
like electrical conductor. A contact 103a is fusion-bond-
ed to one end portion of each of the movable contactors
103. A T-shaped hole 103e is formed below the contact
103a. A U-shaped terminal portion 103t is formed at the
other end portion of each of the movable contactors 103
for fixing the movable contactors 103 to the mount rack
140. Holes 103m are formed in the terminal portions
103t respectively.
[0032] As shown in Figs. 1 and 4, the mount rack 140
is made of a phenolic resin and shaped like a cylinder
having an opened top surface. Flanges 140f are provid-
ed in opposite end portions of the mount rack 140. Three
concave grooves 140t are formed in one of the flanges
140f for fitting and fixing the U-shaped terminal portions
103t of the movable contactors 103 into the grooves
140t respectively. Threaded holes 140e for fixing the
movable contactors 103 are formed in the grooves 140t
correspondingly to the holes 103m in the movable con-
tactors 103.
[0033] As shown in Fig. 1, the actuator 130 is a plung-
er type solenoid fixed into the inside of the mount rack
140. The actuator 130 has a stationary portion 130c, and
a movable portion 130f. The inside of the stationary por-
tion 130c is formed as a hollow in which a coil 130a is
provided. The movable portion 130f is inserted in the
hollow portion of the stationary portion 130c and shaped
like a cylinder. The movable portion 130f is formed so
that the movable portion 130f translationally moves from
a first position (in a state shown in Fig. 1) to a second
position (in a state in which the movable portion 130f
and the stationary portion 130c are adsorbed to each
other) when a voltage is applied to the coil 130a, and so
that the movable portion 130f returns back from the sec-
ond position to the first position when the application of
the voltage is removed.
[0034] A cylindrical pin 132 is erected and fixed in the
center of the movable portion 130f. A threaded hole is
formed in the center of a forward end surface of the pin
132.
[0035] As shown in Figs. 1 and 5, the operational arm
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105 is made of an engineering resin or processed ce-
ramics as an electric insulator. The operational arm 105
has a ring-like center portion 105a, and three finger piec-
es 105f which are extended radially from the ring-like
center portion 105a so as to be shaped like a cone as
a whole. A hole 105e for screwing is formed in the center
portion 105a so that the center portion 105a is fixed, by
a screw, to the threaded hole of the pin 132 interlocked
with the actuator 130.
[0036] A substantially T-shaped hook 105h bent out-
ward at a predetermined angle is provided at a forward
end portion of each of the finger pieces 105f.
[0037] The reason why the hook 105h is bent at a pre-
determined angle is that the hook 105h can be easily
caught and fixed into the hole 103e of a corresponding
movable contactor 103 as'shown in Fig. 6. Hence, the
operation arm 105 and the movable contactors 103 sub-
stantially form a V shape and one end of the operational
arm 105 is translationally displaced to thereby form a
displacement enlarging member in which the quantity of
displacement of the forward end portion of each of the
movable contactors 105 is enlarged.
[0038] The reason why the quantity of translational
displacement of the operational arm 105 is enlarged at
the forward end portion of each of the movable contac-
tors 103 will be described with reference to Fig. 7. Fig.
7 shows approximately a state in which a load acts on
one end of the operational arm 105 as an elastic body
so that a member is deformed so as to be bent. In Fig.
7, the symbol A designates a forward end of the opera-
tional arm 105, the symbol L designates the length of
the operational arm 105, the symbol P designates the
load, the symbols X and Y designate horizontal dis-
placement and vertical displacement respectively, and
the symbol θ designates a fine rotation angle.
[0039] From Fig. 7, the positional difference ∆y, in the
y-axis direction, of the portion A after rotation by θ is
given as follows.

[0040] The horizontal displacement X of the portion A
is given as follows.

[0041] In the expression (1), ∆y corresponds to the
translational displacement of the operational arm 105.
In the expression (2), X corresponds to the horizontally
enlarged displacement of the movable contactor 103.
From the expressions (1) and (2), the magnifying ratio
G of the enlarged displacement X to the translational
displacement ∆y is given as follows.

∆y = L(1 - cosθ) 6 (Lθ2)/2 (1)

X = Lsinθ 6 Lθ (2)

[0042] For example, in the case where the rotation an-
gle θ is 10°, then the magnifying ratio G is 11.55. That
is, the horizontal displacement of the forward end por-
tion of the movable contactor 103 becomes sufficiently
larger than the translational displacement of the opera-
tional arm 105 in a range in which θ is small.
[0043] The operation of the electrical switch config-
ured as described above will be described below mainly
with reference to Fig. 1. Now, when a voltage is applied
to the coil 130a of the actuator 130, the movable portion
130f translationally moves from the first position (in a
state shown in Fig. 1) to the second position (in a state
in which the movable portion 130f and the stationary
portion 130c are adsorbed to each other) by electromag-
netic suction force. With the translational movement of
the movable portion 130f, the operational arm 105 is
pulled in the direction of the arrow by the movable por-
tion 130f, so that the movable contacts 103a of the mov-
able contactors 103 move substantially horizontally (in
Fig. 1) toward the stationary settings 101a. As a result,
the movable contacts 103a abut and are pressed
against the stationary contacts 101a respectively, so
that the movable contactors 103 are electrically con-
nected to the stationary contactors 101 respectively.
[0044] On the other hand, when the voltage applied
to the coil 130a is cut off in the condition that the movable
portion 130f of the actuator 130 is in the second position
(in a state in which the movable portion 130f and the
stationary portion 130c are absorbed to each other), the
electromagnetic suction force of the movable portion
130f is eliminated. The movable portion 130f is pulled
in a direction reverse to the arrow by the spring restoring
force of the movable contactors 103 themselves through
the operational arm 105. Hence, the movable contacts
103a of the movable contactors 103 move substantially
horizontally (in Fig. 1) so as to be separated from the
stationary contacts 101a. As a result, the movable con-
tactors 103 are electrically disconnected from the sta-
tionary-contactors 101 respectively.

Embodiment 2.

[0045] Another embodiment of the invention will be
described with reference to Fig. 8. Fig. 8 is an exploded
perspective view of a movable contactor and an opera-
tional arm in another embodiment of the invention.
[0046] In Fig. 8, the movable contactor 203 is made
of the same material as that of the movable contactor
103 and has substantially the same shape as that of the
movable contactor 103. The movable contactor 203 is
different from the movable contactor 103 in that a re-
verse-U-shaped hole 203e is formed below a contact
203a to thereby form a protrusive piece 203y.
[0047] On the other hand, the operational arm 205 is
made of the same material as that of the operational arm

G = X/∆y 6 2/θ (3)
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105 and has substantially the same shape as that of the
operational arm 105. The operational arm 205 is differ-
ent from the operational arm 105 as follows. A hook
205h bent outward at a predetermined angle is provided
at a forward end portion of each of finger pieces 205f in
order to strengthen the engagement between the finger
piece 205f and the protrusive piece 203y of the station-
ary contactor 203, a hole 205e is formed in the hook
205h, and the operational arm 205 has an eyelet rivet
250 made of metal caulked in the hole 205e.
[0048] Holes of the eyelet rivets 250 fixed to the op-
erational arm 205 are engaged with the protrusive piec-
es 203y of the movable contactors 203 to thereby form
a displacement enlarging member.
[0049] Accordingly, the movable contactors 203 can
be easily coupled with the operational arm 205 through
the protrusive pieces 203y of the movable contactors
205 each made of an electrical conductor and the holes
of the eyelet rivets 250 fixed to the operational arm 205
each made of an electrical insulator, so that a displace-
ment enlarging member can be formed. Moreover, be-
cause the holes 205e of the operational arm 205 are
protected by the eyelet rivets 205 respectively, the holes
205e are prevented from being deformed.

Embodiment 3.

[0050] A further embodiment of the invention will be
described with reference to Fig. 9. Fig. 9 is an exploded
perspective view of a movable contactor and a station-
ary contactor in a further embodiment of the invention.
[0051] In Fig. 9, the movable contactor 303 is made
of the same material as that of the movable contactor
103 and has substantially the same shape as that of the
movable contactor 103. The movable contactor 303 is
different from the movable contactor 103 in that a first
hole 303e shaped like a keyhole is formed below a con-
tact 303a.
[0052] On the other hand, the operational arm 305
has substantially the same shape as that of the opera-
tional arm 105. The operational arm 305 is different from
the operational arm 105 as follows. That is, the opera-
tional arm 305 is made of a metal which is an electrical
conductor, a hook 305h curved outward is provided at
a forward end portion of each of finger pieces 305f, and
a second hole 305e shaped like a keyhole is formed in
the hook 305h.
[0053] A coupling member 403 is made of an electri-
cally insulating material and shaped like a dumbbell for
performing coupling by use of the first hole 303e of the
movable contactor 303 and the second hole 305e of the
operational arm 305. The movable contactor 303 and
the operational arm 305 are integrated with each other
by the coupling member 403 through the first hole 303e
and the second hole 305e to thereby form a displace-
ment enlarging member.
[0054] Accordingly, the operational arm 305 and the
movable contactor 303 can be easily coupled with each

other by use of the coupling member 403 made of an
electrical insulator through the first hole 303e of the
movable contactor 303 and the second hole 305e of the
operational arm 305 to thereby form a displacement en-
larging member. At the same time, the operational arm
305 and the movable contactor 303 can be kept electri-
cally insulated from each other.
[0055] Because the invention is configured as de-
scribed above, the following effects can be fulfilled.
[0056] According to the invention, the displacement
of forward end portions of movable contactors can be
enlarged to a predetermined quantity on the basis of
slight translational displacement of a movable portion
without having any complex displacement enlarging
mechanism. Accordingly, there is an effect that movable
contacts of the movable contactors and stationary con-
tacts of stationary contactors can be operated to be
electrically connected/disconnected to/from each other
smoothly.
[0057] Next, according to the invention, there is an ef-
fect that it is easy to process a movable contactor and
an operating member.
[0058] Next, according to the invention, a plurality of
stationary contactors are fixed to the pillar so that a plu-
rality of movable contacts are electrically connected/dis-
connected to/from stationary contacts correspondingly
and respectively. Hence, there is an effect that a current
switching function can be mounted compactly on the pil-
lar of the mount portion.
[0059] Next, according to the invention, there is an ef-
fect that opposite ends of the stationary contactors can
be easily fixed into engagement grooves provided in the
pillar of the mount portion.
[0060] Next, according to the invention, there is an ef-
fect that dispersion of arc generated by connection/dis-
connection between the stationary contacts and the
movable contacts can be blocked by the concave por-
tion.
[0061] Next, according to the invention, there is an ef-
fect that the movable contactors and the operating
member can be easily coupled with each other through
the holes of the movable contactors and the hooks of
the operating member even in the case where the mov-
able contactors each made of an electrical conductor
and the operating member, for example, made of an
electrical insulator are provided as separate members.
[0062] Next, according to the invention, there is an ef-
fect that the movable contactors and the operating
member can be easily coupled with each other through
the protrusive pieces of the movable contactors and the
holes of the eyelet rivets fixed to the operating member,
and the holes of the operating member can be hardly
deformed even in the case where the movable contac-
tors each made of an electrical conductor and the oper-
ating member, for example, made of an electrical insu-
lator are provided as separate members.
[0063] Next, according to the invention, there is an ef-
fect that the operating member and the movable con-
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tactors can be kept electrically insulated from each other
while these two kinds of members are easily coupled
with each other by coupling members each made of an
electrical insulator, through the first holes of the movable
contactors and the second holes of the operating mem-
ber.

INDUSTRIAL APPLICABILITY

[0064] As described above, the electrical switch ac-
cording to the invention is adapted for opening/closing
an electric current through contacts.

Claims

1. An electric switch characterized by comprising:

a housing;
a stationary contactor including a stationary
contact;
drive means received in the housing and includ-
ing amovable portion which moves translation-
ally from a first position to a second position
when a voltage is applied thereto and which re-
turns back from the second position to the first
position when the voltage is removed;
a mount portion provided in the housing so as
to be protrusive and for fixing contact portions
having the stationary contacts of the stationary
contactors;
a movable contactor made of a beam material
and having one end portion coupled with and
fixed to the housing, and the other end portion
provided with a movable contact electrically
connected/disconnected to/from the corre-
sponding stationary contact; and
an operating member having one end coupled
with a movable portion of the drive means, and
the other end connected to the other end por-
tion of the movable contactor.

2. An electrical switch according to claim 1, charac-
terized in that the movable contactor and the op-
erating member are substantially formed into a V
shape.

3. An electrical switch according to claim 1 or 2, char-
acterized in that:

the movable contactors are provided;
the operating members are provided;
the movable contactors are electrically insulat-
ed from one another;
the mount portion is provided in a center portion
of the housing so as to be protrusive and in-
cludes a substantially cylindrical pillar; and
the stationary contactors are fixed to the pillar.

4. An electrical switch according to claim 3, charac-
terized in that engagement grooves are provided
in the pillar of the mount portion so that the station-
ary contactors are engaged with and fixed into the
engagement grooves respectively.

5. An electrical switch according to claim 3 or 4, char-
acterized in that:

a concave portion having an opening is provid-
ed in the pillar of the mount portion; and
the contact portions having the stationary con-
tacts of the stationary contactors are inserted
in the opening of the concave portion.

6. An electrical switch according to any one of claims
3 through 5, characterized in that:

a substantially T-shaped hole is formed in a
neighbor of each of the movable contacts of the
movable contactors; and
substantially T-shaped hooks are formed in the
other end portion of the operating member.

7. An electrical switch according to any one of claims
3 through 5, characterized in that:

a hole having a protrusive piece is formed in a
neighbor of each of the movable contacts of the
movable contactors;
holes are formed in the operating member so
that the protrusive pieces are engaged with the
holes respectively; and
eyelet rivets each made of a metal are caulked
in the holes respectively.

8. An electrical switch according to any one of claims
3 through 5, characterized in that:

a first hole is formed in a neighbor of each of
the movable contacts of the movable contac-
tors;
the operating member is made of an electrical
conductor and second holes are formed at a
forward end portion of the operating member
so as to be curved; and
coupling members each of which is made of an
electrically insulating material and shaped like
a dumbbell are provided for coupling the first
holes of the movable contactors with the sec-
ond holes.
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