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(54) SMALL SWITCH

(57) A small-size switch is provided where a push-
button (2) is lengthened in the stroke and can thus be
positioned at higher accuracy, hence improving the util-
ity and lowering the production cost. The push-button
(2) has afirst projection or fan shaped pivot pin (17) and
a second projection (19) of a circular shape over the first
projection (17) provided on each of two sides thereof.
As the first projections (17) are fitted into two semi-cir-
cular holes (16) respectively provided in both side walls
of abody (1), the second projections (19) engage direct-
ly with their corresponding recesses 20 provided in the
inner surfaces of the side walls of the body (1) as well
as the corresponding holes (16). The push-button (2) is
pivotably movable about the pivot center (13) of its pivot
pins (17) until the wall surface (17a) of each pivot pin
(17) touches the edge of the semi-circular hole (16).
Since the push-button (2) is supported at its pivot center
by one end close to the opening of the body (1), no extra
member for retaining the push-button (2) can be need-
ed. Also, as the pivot pins (17) of the push-button (2)
are fitted into the corresponding semi-circular holes (16)
of the body (1) and their opening angle is sized smaller,
the stroke of the push-button (2) can be lengthened.
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Description
Field of the Invention

[0001] The present invention relates to a small-size
switch for closing and opening electrical contacts.

Background of the Invention

[0002] A conventional small-size switch, e.g. two-way
micro switch, is commonly designed in which a push-
button is mounted at its pivotal point to a body as a hous-
ing and when is operated and turned about the pivotal
point, drives a coil or spring provided in the body for clos-
ing and opening between two switch contacts (for ex-
ample, as disclosed in Japanese Patent Laid-open Pub-
lication No.10-188726).

[0003] Such asmall-size switch, if its size remains un-
changed, may easily be operated when its push-button
stroke (the travel of one contact from its start on position
to the other contact) is longer. Hence, the pivotal point
of the push-button is located at the furthest end of the
body while the operating (press-down) portion of the
push-button is at the opposite side. As the push-button
is installed in the body, the position of its pivotal point is
determined. the positioning may be made by arresting
its pivotal point portion in a recess provided in the edge
at the opening of the body and holding the push-button
for no slipping off with a retainer mounted at the opening
on the body (the first positioning method). Alternatively,
the pivotal point portion of the push-button may be fitted
into holes provided in both sides of the body (the second
positioning method).

[0004] The structure of a small-size switch employing
the first positioning method will be explained in more de-
tail referring to Figs. 15a, 15b, and 15c. This small-size
switch comprises a body 1 serving as a housing, a push-
button 2 accommodated in an accommodating chamber
3 as the inner space from the opening 8 of the body 1,
a coil spring 4, and a pair of first and second conductors
10a and 10b shaped integral with terminals 5a and 5b
respectively. The push-button 2 has a pivot pin 26 there-
of turnably mounted in a pivot bearing 25a provided in
the edge at the opening of the body 1 while a retaining
cover member 21 is provided across the opening 8. The
cover member 21 is fitted into recesses 21a provided in
both outer sides of the body 1 to determine its position.
[0005] The first conductor 10a and the second con-
ductor 10b are located along two opposite inner walls at
the accommodating changer 3 of the body 1 and their
respective terminals 5a and 5b project outwardly from
the body 1. The distal end of each of the conductors 10a
and 10b is bent downwardly in the accommodating
chamber 3. The proximal end of the first conductor 10a
is protected with an insulator 12.

[0006] The coil spring 4 comprises a coil portion 4c
and a pair of first and second movable contact portions
4a and 4b provided at both ends of spring material ex-
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tending from the coil portion 4c and folded axially of the
coil portion 4c. When the push-button 2 remains not de-
pressed in the normal state, the first movable contact
portion 4a is rested directly on the insulator 12 as iso-
lated from the first conductor 10a. On the other hand,
the second movable contact portion 4b stays in direct
contact with the second conductor 10b. At the normal
state, the small-size switch is turned off as its terminals
5a and 5b are disconnected.

[0007] When the press-down portion 2a of the push-
button 2 is depressed, it turns about the pivot pin 26 and
comes into direct contact with the coil portion 4c of the
coil spring 4. As its coil portion 4c is urged downwardly
in the accommodating chamber 3, the coil spring 4 twists
and moves towards the bottom of the accommodating
chamber 3. More particularly, when the push-button 2 is
turned to its lower position 2', the first movable contact
portion 4a of the coil spring 4 departs from the insulator
12 and is pressed against the bent end of the first con-
ductor 10a by the spring-back yielding force of the coil
spring 4. Simultaneously, the second movable contact
portion 4b of the coil spring 4 is pressed against the bend
end of the second conductor 10b by the yielding force
of the coil spring 4. The pressing down of the push-but-
ton 2 produces conduction between the two terminals
5a and 5b by the coil spring 4, hence shifting the small-
size switch to the turn-on state.

[0008] When the pressing down of the push-button 2
is released, the yielding force of the coil spring 4 lifts up
the push-button 2 until its press-down portion 2a
projects out from the body 1. The first movable contact
portion 4a of the coil spring 4 is then sprung back to rest
directly on the insulator 12. Simultaneously, the second
movable contact portion 4b of the coil spring 4 returns
back to its original position on (the flat portion of) the
conductor 10b.

[0009] The structure of a small-size switch employing
the second positioning method will be explained refer-
ring to Figs. 16a, 16b, and 16¢. This small-size switch
has the pivot pin 26 of a push-button 2 thereof fitted into
pivot holes 25 provided in both sides of the body 1. The
push-button 2 is positioned with its stopper 6 provided
adjacent to the pivot pin 26 coming into directly contact
with a body stopper 7 of the body 1. As the other ar-
rangements and actions are substantially identical to
those shown in Figs. 15a, 15b, and 15c, like compo-
nents are denoted by like numerals as those of the pre-
vious switch and will be explained in no more detail.
[0010] Referring back to Figs. 15a, 15b, and 15c, the
push-button 2 is installed in the body 1, held with the
cover member 21, and supported by the pivot bearing
25a which serves as the pivot point on the furthest end
of the body 1. Accordingly, the distance h1 from the pivot
bearing 25a to the bottom at the accommodating cham-
ber 3 of the body 1 can be lengthened. As shown in Fig.
17, the stroke of the push-button 2 is thus increased to
s1 while the distance between the pivot bearing 25a and
the bottom of the body 1 is h1. However, this requires
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the cover member 21 for holding and will unfavorably
increase the overall cost and the number of production
steps.

[0011] Also, when the push-button 2 is installed with
its pivot pin 26 fitted into the pivot holes 25 in the body
1 as shown in Figs 16a, 16b, and 16c, its position has
to be lowered because the pivot holes 25 are provided
lower than the edge at the opening of the body 1. As the
pivot pin 26 of the push-button 2 is lower than that of the
previous arrangement, the distance between the pivot
pin 26 and the bottom of the body 1 will be as small as
h2. Subsequently, the stoke of the push-button 2 (de-
noted by 2' at its lower position) is decreased to s2 while
the distance between the pivot pin 26 (denoted by 26'
at its lower position) and the bottom of the body 1 is h2,
as shown in Fig. 17. As a result, the switch will be hardly
favorable for most of applications.

[0012] Moreover, when the body stopper 7 of the body
1 is provided adjacent to the pivot holes 25 as shown in
Fig 16, the distance between the pivot holes 25 and the
body stopper 7 has to be minimized because the pivot
holes 25 are provided adjacent to the edge of the body
1 for generously lengthening the stroke of the push-but-
ton 2. This may decline the positioning accuracy of the
push-button 2 at the normal state. Also, as the torque of
a counter force against the yielding force of the coil
spring 4 increases, it may produce an overload in the
opposite direction of the switching movement of the
push-button 2. The body stopper 7 and the push-button
stopper 6 may however be inferior in the physical
strength to the overload.

[0013] The presentinvention has been developed for
eliminating the above drawbacks and its object is to pro-
vide a small-size switch adapted in which the stroke of
its push-button is long enough for ease of the operation
while the overall cost is low.

Summary of the Invention

[0014] In accordance with claim 1 of the present in-
vention, a small-size switch comprises: a housing body
having an accommodating chamber provided therein; a
coil spring provided between two opposite end walls at
the accommodating chamber of the body and having a
coil portion and a pair of first and second movable con-
tact portions extending from both ends of the coil por-
tion; a push-button pivotably supported at its pivot point
by the body and having one end thereof in the accom-
modating chamber arranged to seat directly on the coil
portion so that while the one end of the push-button is
urged upwardly by the yielding force of the coil spring,
the other end projects from the opening of the body and
stays outside the body at the non operating state and
serves as an operating portion for switching actions at
the switch operating state; and a pair of terminals having
a first and a second conductor thereof respectively ex-
tending inwardly from the two opposite end walls at the
accommodating chamber of the body, the first conductor
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staying in no contact with the first movable contact por-
tion of the coil spring at the non operating state and
when the operating portion of the push-button is pressed
down to lower the coil spring, coming into direct contact
with the first movable contact portion, and the second
conductor remaining constantly in contact with the sec-
ond movable contact portion of the coil spring, wherein
the body has a substantially semi-circular hole provided
in each of two side walls thereof as defined by an arcu-
ate edge and a straight edge for accepting pivotably cor-
responding one of two pivot pins of the push-button, the
straight edge of the hole located closer to the uppermost
end at the opening of the body while the arcuate edge
located further from the uppermost end, and the pivot
pins are provided on both sides of the push-button to
extend coaxial with the substantially semi-circular holes
of the body, each the pin having a first projection of a
fan shape of which the opening angle is smaller than
that of the substantially semi-circular hole so that the
fan shaped projection fits into the substantially semi-cir-
cular hole.

[0015] Accordingly, as the push-button is pivotably
supported by one end wall close to the semi-circular
holes at the opening of the body, no use of an extra re-
taining member can be ensured thus decreasing the
production cost. Also, since the pivot pins of the push-
button are provided with the fan shaped first projection
fitted into the corresponding semi-circular holes of the
body and the opening angle of the first projection is sized
smaller, the stroke of the push-button can favorably be
lengthened.

[0016] In accordance with claim 2 of the present in-
vention, in a small-size switch according to claim 1, the
push-button has a second projection of a circular shape
provided on each side thereof to extend coaxial with the
substantially semi-circular hole of the body so that the
first projection of a fan shape is located on the corre-
sponding second projection at each side, and the body
has a recess provided in the inner surface of each side
wall thereof next to the semi-circular hole for accepting
the corresponding second projection of the push-button
at each side.

[0017] Accordingly, the second projections of the
push-button are fitted into the corresponding recesses
of the body which can thus serve as the stoppers for
inhibiting the push-button from being dislocated at right
angles to the pivot pins. Also, as its second projections
of a circular shape are engaged directly with the arcuate
edges of the corresponding substantially semi-circular
holes of the body, the push-button can stably be oper-
ated for the pivotal movement.

[0018] In accordance with claim 3 of the present in-
vention, in a small-size switch according to claim 1, the
first projection of each pivot pin has a lower side thereof
beveled so that while the pivot pins of the push-button
are inserted into the opening of the body to fit into the
corresponding substantially semi-circular holes of the
body, their first projections expand the opening of the
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body with the beveled sides. Accordingly, the push-but-
ton can be easily inserted into the body from the open-
ing.

[0019] In accordance with claim 4 of the present in-
vention, in a small-size switch according to claim 1, the
push-button has a first stopper provided thereon extend-
ing from the pivot pins for positioning the push-button at
a location distanced from the pivot pins, and the body
has a second stopper provided thereon for engaging di-
rectly with the first stopper turned in a switch-off direc-
tion by the yielding force of the coil spring thus to deter-
mine the position of the push-button at its non operating
state. Accordingly, as the first stopper of the push-button
extending from the pivot pins engages directly with the
second stopper of the body, the stopper mechanism can
be improved in the physical strength. In addition, since
the push-button is positioned while protected from being
slipped off, its positioning accuracy can much be en-
hanced.

[0020] In accordance with claim 5 of the present in-
vention, in a small-size switch according to claim 4, the
first stopper is an arm extending from the pivot pins of
the push-button, and the second stopper stands upright
in the accommodating chamber of the body for engaging
directly with the arm of the first stopper. Accordingly, as
the distance from the pivot pins to the distal end of the
arm of the push-button is longer than that of the prior
art, the positioning accuracy of the push-button can be
improved in its non operating state, The stopper mech-
anism is increased in the physical strength thus contrib-
uting to the thinning or the size reduction of the small-
size switch.

[0021] In accordance with claim 6 of the present in-
vention, in a small-size switch according to claim 4, the
first stopper is a projection extending from one end op-
posite to the pivot center of the push-button, and the
second stopper is located on one end wall of the body
for engaging directly with the projection of the first stop-
per. Accordingly, as the distance from the pivot center
to the first stopper is increased, the positioning accuracy
of the push-button can further be improved at the non
operating state.

[0022] In accordance with claim 7 of the present in-
vention, in a small-size switch according to claim 4, ei-
ther the first stopper or the second stopper is adapted
to has a degree of elasticity. Accordingly, the push-but-
ton can be installed into the body by a known snap-fit
method.

[0023] In accordance with claim 8 of the present in-
vention, in a small-size switch according to claim 4, the
first stopper incorporates a pair of recesses provided in
both sides at a substantially center region of the push-
button so as to open to the opening of the body, and the
second stopper incorporates a pair of projections pro-
vided on the inner surfaces of the two side walls of the
body for fitting into the corresponding recesses of the
push-button. Accordingly, as the push-button needs to
have no projections as the stopper members, it can be
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simple in the shape and less in the cost.

[0024] In accordance with claim 9 of the present in-
vention, in a small-size switch according to claim 4, the
first stopper incorporates a pair of projections provided
on both sides at a substantially center region of the
push-button so as to extend towards the inner surfaces
of the two side walls of the body, and the second stopper
incorporates a pair of slit recesses provided in the inner
surfaces of the two side walls of the body for accepting
the corresponding projections of the push-button which
engage with the upper ends of the slit recesses of the
body. Accordingly, the arrangement of the body requires
no undercuts in the molds and its production can be
easy.

[0025] In accordance with claim 10 of the present in-
vention, a small-size switch comprises: a housing body
having an accommodating chamber provided therein; a
coil spring provided between two opposite end walls at
the accommodating chamber of the body and having a
coil portion and a pair of first and second movable con-
tact portions extending from both ends of the coil por-
tion; a push-button pivotably supported at its pivot point
by the body and having one end thereof in the accom-
modating chamber arranged to seat directly on the coil
portion so that while the one end of the push-button is
urged upwardly by the yielding force of the coil spring,
the other end projects from the opening of the body and
stays outside the body at the non operating state and
serves as an operating portion for switching actions at
the switch operating state; and a pair of terminals having
a first and a second conductor thereof respectively ex-
tending inwardly from the two opposite end walls at the
accommodating chamber of the body, the first conductor
staying in no contact with the first movable contact por-
tion of the coil spring at the non operating state and
when the operating portion of the push-button is pressed
down to lower the coil spring, coming into direct contact
with the first movable contact portion, and the second
conductor remaining constantly in contact with the sec-
ond movable contact portion of the coil spring, wherein
the push-button has a first stopper provided thereon ex-
tending from its pivot pin for positioning the push-button
at a location distanced from the pivot pin, and the body
has a second stopper provided thereon for engaging di-
rectly with the first stopper turned in a switch-off direc-
tion by the yielding force of the coil spring thus to deter-
mine the position of the push-button at its non operating
state. Accordingly, the push-button can be improved in
the positioning accuracy and the stopper mechanism
can be increased in the physical strength.

Brief Description of the Drawings
[0026]
Figs. 1a,1b, and 1c are a cross sectional view, seen

from front, a side sectional view, and an upper view
without a push-button of a small-size switch respec-
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tively showing a first embodiment of the present in-
vention;

Fig. 2 is a cross sectional view seen from front of
the switch at its turn on state;

Figs. 3a and 3b are a front view and an upper view
of the switch respectively;

Figs. 4a, 4b, and 4c are a perspective view, a front
view, and a cross sectional view seen from one end
of a body of the switch respectively;

Fig. 5 is an upper view of a push-button support of
the body;

Fig. 6 is a three-dimensional view of the push-but-
ton support of the body;

Fig. 7 is a perspective view of the push-button of
the switch;

Figs. 8a, 8b, and 8c are a front view, a side view,
and an upper view of the push-button respectively;
Figs. 9a, 9b, 9c, and 9d are a cross sectional view
seen from front, a cross sectional view seen from
left end, a cross sectional view seen from right end,
and an upper view without a push-button of a small-
size switch respectively showing a second embod-
iment of the present invention;

Fig. 10 is a cross sectional view seen from front, of
the switch at its turn on state;

Figs. 11a, 11b, and 11c are a front view, a right side
view, and an upper view of a small-size switch re-
spectively showing a third embodiment of the
present invention;

Fig. 12 is a cross sectional view seen from front of
a small-size switch showing a fourth embodiment
of the present invention;

Figs. 13a, 13b, and 13c are a cross sectional view
seen from front, an upper view, and a partial per-
spective view at a body of the switch showing a fifth
embodiment of the present invention;

Figs. 14a, 14b, 14c, and 14d are a cross sectional
view seen from front, a perspective view at a push-
button, an upper view, and a partial perspective
view at a body of a small-size switch showing a sixth
embodiment of the present invention;

Figs. 15a, 15b, and 15c are a front view, an upper
view, and a cross sectional view seen from front of
a conventional small-size switch;

Figs. 16a, 16b, and 16¢ are a front view, an upper
view, and a cross sectional view seen from front of
a precursor small-size switch; and

Fig. 17 is a view explaining the actions of the con-
ventional and precursor small-size switches.

Detailed Description of the Preferred Embodiments
(First Embodiment)

[0027] Figs. 1 to 8 illustrate a small-size switch ac-
cording to the first embodiment of the present invention.

As shown, this small-size switch comprises a body 1
serving as a box-shaped housing, a coil spring 4 provid-
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ed in an accommodating chamber 3 of the body 1 and
having a pair of first and second movable contact por-
tions 4a and 4b, a push-button 2 pivotably supported on
the body 1, and a pair of terminals 5a and 5b arranged
integral with a first 10a and a second conductor 10b re-
spectively which extend from opposite inner walls at the
accommodating chamber 3 of the body 1.

[0028] The body 1 is made of a box like resin molded
form having an opening 8 at the top and an inner space
thereof provided as the accommodating chamber 3.
When the push-button 2 is moved down and up, the
movable contact portion 4a comes into contact with and
is isolated from the first conductor 10a. Accordingly,
conduction between the two terminals 5a and 5b is
switched on and off, i.e. the switch is turned on and off.
[0029] As the first conductor 10a and the second con-
ductor 10b are located at both, right and left (in Fig. 1),
sides of the accommodating chamber 3, they are linked
by two strips 15a and 15b to be formed integral with their
corresponding terminals 5a and 5b which project out-
wardly from the body 1. The distal end of each of the
conductors 10a and 10b in the accommodating cham-
ber 3 is bent downwardly. The other end of the first con-
ductor 10a proximal to the body 1 is protected with an
insulator 12 formed integral with the body 1. The insu-
lator 12 is tapered at a distal end thereof apart from the
body 1 side so that the first movable contact portion 4a
of the coil spring 4 can slide between the insulator 12
and the first conductor 10a.

[0030] The coil spring 4 comprises a coil portion 4c
and the first 4a and the second movable contact portion
4b which extend from both ends of the coil portion 4c of
a spring material and are bent axially of the coil portion
4c. As the coil spring 4 is mounted between two inner
walls in the accommodating chamber 3 of the body 1,
its second movable contact portion 4b remains in direct
contact with the second conductor 10b and its first mov-
able contact portion 4a is isolated and rest directly on
the insulator 12 when the switch is at the switch-off state.
Fig. 1aillustrates the switch-off state where the two ter-
minals 5a and 5b are electrically isolated from each oth-
er.

[0031] A support mechanism for the push-button 2 is
now explained. The push-button 2 has pivot pins 17 pro-
vided on both side thereof and movably fitted into two
substantially semi-circular holes 16 respectively (re-
ferred to as holes hereinafter) provided in both sides of
the body 1. More specifically, the push-button 2 is piv-
otably supported by the body 1. The shape of the hole
16 has an arcuate edge and a straight edge. The straight
edge is closer to the uppermost end at the opening 8 of
the body 1 while the arcuate edge is distanced from.
Each pivot pin 17 of the push-button 2 incorporates a
first projection of a fan-like shape of which the opening
angle is smaller than that of a semi-circle. The pivot pin
17 is arranged integral with a second projection 19 of a
circular shape provided on either side of the push-button
2. The pivot pins 17 (the first projections) and the second
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projections 19 are aligned coaxially. The push-button 2
is installed in the body 1 with its pivot pins 17 extending
coaxially of the holes 16. As the push-button 2 is assem-
bled with the body 1, its pivot pins 17 fit into the corre-
sponding holes 16. At the time, the second projections
19 of the push-button 2 are accepted in two substantially
rectangular recesses 20 provided in both sides of the
body 1 respectively and the holes 16 (See Figs. 5 and 6).
[0032] The construction of the push-button 2 is now
explained. The push-button 2 comprises a press-down
portion 2a for operation, a coil press-down portion 22 of
a substantially triangle shape accommodated in the ac-
commodating chamber 3 for pressing down the coil por-
tion 4c, a bar portion 23 joining the press-down portion
2a and the coil press-down portion 22 to a pivot center
13 (See Fig. 7), a circular column portion 24 linked to
one end of the bar portion 23 and arranged of which the
axis extends vertical to the radius of the pivotal move-
ment of the push-button 2, the second circular projec-
tions 19 extending from the circular column portion 24
outwardly of the bar portion 23, the pivot pins 17 provid-
ed on the second projections 19, and a stopper arm por-
tion 6 (a first stopper) extending from the pivot center
13 towards the accommodating chamber 3. It is noted
as shown in Fig. 8 that e>f>g is established when the
distance between the two pivot pins 17 is e, the distance
between the two second projections 19 is f, and the
width of the bar portion 23 is g.

[0033] When the push-button 2 is pressed down, its
fan-shaped pivot pins 17 are turned and guided by the
arcuate edges of the holes 16 until the wall surface 17a
of each the pivot pin 17 comes into direct contact with
the straight edge of the hole 16 with the pivot center 13
sustained by the straight edge of the hole 16. While the
push-button 2 remains not depressed, its coil press-
down portion 22 engaging the coil portion 4c of the coil
spring 4 is urged upwardly by the yielding force of the
coil spring 4 so that the press-down portion 2a projects
outwardly from the opening 8 of the body 1.

[0034] Each of the pivot pins 17 of the push-button 2
has a beveled surface 17b thereof provided for allowing
the pivot pin 17 to fit into the hole 16 of the body 1 with
much ease during the assembly process. As the body 1
is elastic, its opening 8 can expand during the assembly
process. For assisting the expansion, the body 1 has a
U-shaped notch 1d provided in one side thereof.
[0035] The stopper arm 6 of the push-button 2 re-
mains rested directly on a body side stopper (a second
stopper, not shown) when the push-button 2 is not op-
erated. This determines the location of the push-button
2 at its non-operating state. The switch of this embodi-
ment is of a right action type where the push-button 2
when pressed down is turned in a counterclockwise di-
rection.

[0036] The switch on and off states of the switch is
explained. Fig. 1a illustrates the switch off state while
Fig. 2 illustrates the switch on state. When its press-
down portion 2a is pressed down, the push-button 2
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turns counter-clockwisely about the pivot center 13 thus
to lower the coil portion 4c with its coil press-down por-
tion 22 in the accommodating chamber 3. As its coil por-
tion 4c is lowered, the coil spring 4 is twisted and its first
movable contact portion 4a departs from the insulator
12 and comes into direct contact with the first conductor
10a. Finally, the first movable contact portion 4a is
pressed against the bend end of the first conductor 10a
by the yielding force of the coil spring 4. Also, the second
movable contact portion 4b is pressed against the bend
end of the second conductor 10b by the yielding force
of the coil spring 4. As a result, the two terminals 5a and
5b are connected to each other and the switch is turned
to the switch on state. In reverse, when the pressing of
the push-button 2 is canceled, the coil press-down por-
tion 22 is lifted up by the yielding force of the coil spring
4. Then, the press-down portion 2a of the push-button
2 projects from the body 1 and the first movable contact
portion 4a of the coil spring 4 returns back to sit directly
on the insulator 12. Simultaneously, the second mova-
ble contact portion 4b returns back to its original position
on (the flat portion of) the second conductor 10b.
[0037] The body 1 of the switch of this embodiment
has a stepped recess 18 provided on each side thereof
as defined by the inner wall of the recess 20 and the
extension of the arcuate edge of the hole 16 (See Fig.
6). The stepped recess 18 acts as a guide for leading
the pivot pin 17 and the second projection 19 during the
installation of the push-button 2 to the body 1. Also, as
its second projections 19 engaged with the correspond-
ing stepped recesses 18 which serve as stoppers, the
push-button 2 is protected from jogging to left and right.
Accordingly, the positioning error of the push-button 2
can be avoided.

[0038] When the angle of the fan shape of the pivot
pin 17 is set to a small degree as shown in Fig. 7, the
stroke of the push-button 2 can be lengthened. This may
cause the contact area between the wall surface 17a of
the pivot pin 17 and the semi-circular edge at the hole
16 of the body 1 to be reduced thus making the pivotal
movement less stable. Since the second projections 19
of a circular shape are arranged with their wall surfaces
engaging directly with the arcuate edge of the corre-
sponding holes 16, this embodiment will ensure no un-
stableness of the pivotal movement. Even if the semi-
circular shape of the hole 16 is modified to a 1/4 circular
(fan like) shape by decreasing the angle, the pivotal
movement can remain stable. The holes 16 may be re-
placed by recesses not through the body 1. The sub-
stantially semi-circular shape holes defined in the claims
may be implemented by such an arrangement.

[0039] As shown in Fig. 5, the relationship between
the width c of the stepped recess 18 acting as the stop-
per for preventing the leftward and rightward jogging
and the clearance d between the body 1 and the second
projection 19 is expressed by a sum of the left side and
right side widths ¢ > a sum of the left side and right side
clearances d. This permits the wall surface of the sec-
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ond projection 19 stays in direct engagement with the
stepped recess 18. Accordingly, the pivotal movement
of the push-button 2 can be improved. Fig. 5 illustrates
a cross section of the push-button 2. In a common
switching application, the press-down portion 2a of the
push-button 2 may be actuated directly by an actuating
member (not shown) of an object to be examined. For
inhibiting the interruption between the actuating mem-
ber and the body 1 at the opening 8, the body 1 has a
pair of notches 1c provided at the opening 8 in the up-
permost ends of two side thereof (See Fig. 3a). As a
result, the movement of the push-button 2 can be uti-
lized throughout the stroke.

(Second Embodiment)

[0040] Figs. 9 and 10 illustrate a small-size switch ac-
cording to the second embodiment of the present inven-
tion. This switch like that of the first embodiment com-
prises a body 1 acting as a housing, a coil spring 4 hav-
ing a pair of first and second movable contact portions
4a and 4b, a push-button 2 pivotably supported by the
body 1, and a pair of terminals 5a and 5b linked with a
first 10a and a second conductor 10b respectively. As
the construction of this embodiment is substantially
identical to that of the first embodiment, except a stopper
mechanism between the body 1 and the push-button 2,
like components are denoted by like numerals and will
be described in no more detail. (This is applicable to oth-
er embodiments.) The body 1 has a stopper 7a (a sec-
ond stopper) thereof provided extending upwardly from
the bottom. The push-button 2 has the stopper arm 6a
(the first stopper) provided extending downwardly from
the pivot pins 17. As its stopper arm 6a engages directly
with the second stopper 7a of the body 1, the push-but-
ton 2 is precisely positioned at the non operating state.
The push-button 2 also has a thin portion 25 thereof pro-
vided between the bar portion 23 and the stopper arm
6a for clearing the second stopper 7a of the body 1.
[0041] The body 1 has a pair of spring guide portions
11a and 11b thereof provided extending upwardly from
the bottom. At the time when the push-button 2 is
pressed down, the first 4a and the second movable con-
tact portion 4b of the coil spring 4 are controlled in the
positioning by the two spring guides 11a and 11b so that
they are pressed by adequate forces against the first
10a and the second conductor 10b respectively. The
second stopper 7a of the body 1 in this embodiment is
arranged integral with the spring guides 11a.

[0042] When the pressing of the push-button 2 is can-
celed, the push-button 2 is lifted up and turned in a clock-
wise direction by the yielding force of the coil spring 4
until its stopper arm 6a touches the second stopper 7a
of the body 1. Then, the push-button 2 is positioned at
its non operating state.

[0043] In this embodiment, the distance A from the
pivot center 13 of the pivot pins 17 to the distal end of
the stopper arm 6a of the push-button 2 is greater than
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that of the prior art from the pivot point to the push-button
stopper. Accordingly, the push-button 2 can be im-
proved in the production accuracy and also in the posi-
tioning accuracy at the non operating state. Also, as the
counter torque of the coil spring 4 is reduced by the ac-
tion of the stopper arm 6a, the physical strength of the
stopper mechanism can be ensured thus contributing to
the thinning and the size reduction of the small-size
switch.

(Third Embodiment)

[0044] Fig. 11 illustrates a small-size switch according
to the third embodiment of the present invention. The
small-size switch of this embodiment is of a left action
type where a push-button 2 is turned in a clockwise di-
rection when pressed down. As the other arrangements
and actions are identical to those of the previous em-
bodiment, like components are denoted by like numer-
als and will be explained in no more detail.

(Fourth Embodiment)

[0045] Fig. 12illustrates a small-size switch according
to the fourth embodiment of the present invention. The
small-size switch of this embodiment has a push-button
2 thereof provided with a stopper hook 6b (a first stop-
per) which extends from one end opposite to a pivotal
center 13 towards one inner wall of the body 1. More
particularly, the stopper hook 6b is formed by having a
slit 14 in the push-button 2. Its body 1 also has a stopper
7b (a second stopper) provided on the upper edge of
one inner wall thereof extending inwardly for engage-
ment with the stopper hook 6b.

[0046] Accordingly, when the push-button 2 remains
not pressed down, it is held upward by the yielding force
of a coil spring 4 with its stopper hook 6b turned clock-
wisely and engaged directly with the lower side of the
stopper 7b of the body 1. This defines the positioning of
the push-button 2 at its non operating state. The slit 14
provides such an elasticity of the stopper hook 6b that
the push-button 2 can thus be installed to the body 1
using a common snap-fit technique. As the distance
from the pivot center 13 to the distal end of the stopper
hook 6b of the push-button 2 of this embodiment is set
greater, the positioning accuracy of the push-button 2 at
its non operating state can be improved. Although the
push-button 2 has the slit 14 in this embodiment, the
body 1 may have a slit for providing the elasticity.

(Fifth Embodiment)

[0047] Fig. 13illustrates a small-size switch according
to the fifth embodiment of the present invention. The
small-size switch of this embodiment has a push-button
2 thereof provided with a pair of stoppers 6c (first stop-
pers) which are two recesses provided in both sides at
a substantially center region of the push-button 2. Its
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body 1 also has a pair of stoppers 7¢ (second stoppers)
provided on the inner surfaces of two sides at a substan-
tially center region thereof extending inwardly as shown
in Figs. 13b and 13c. Each the stopper 7c has an upper
side thereof beveled. The beveled sides of the stoppers
7c allow the push-button 2 to be easily inserted into the
body 1 from the opening 8 for installation.

[0048] Accordingly, when the push-button 2 remains
not pressed down, itis held upward by the yielding force
of a coil spring 4 with its stopper recesses 6¢ turned
clockwisely and engaged directly with the correspond-
ing stoppers 7c of the body 1. This defines the position-
ing of the push-button 2 at its non operating state. Since
the switch of this embodiment has the push-button 2
provided with no projection acting as the stopper, its
construction can thus be made simple and favorably re-
duced in the production cost.

(Sixth Embodiment)

[0049] Fig. 14 illustrates a small-size switch according
to the sixth embodiment of the present invention. The
small-size switch of this embodiment has a push-button
2 provided with a pair of push-button stoppers 6d (first
stoppers) which extend from both sides at a substantial-
ly center region of the push-button 2 towards the inner
wall of a body 1. Each of the push-button stoppers 6d
has a lower side thereof beveled as best shown in Fig.
14b. The beveled lower sides of the stoppers 6d allow
the push-button 2 to be easily inserted into the body 1
as expanding its opening 8. Also, a pair of body stoppers
7d (second stoppers) are provided in the form of recess-
es in the inner wall of the body 1 as shown in Figs. 14c
and 14d. More particularly, the body stopper 7d is im-
plemented by the upper end of an arcuate recess which
is shaped to match the pivotal movement of the push-
button stoppers 6d.

[0050] Accordingly, when the push-button 2 remains
not pressed down, it is held upward by the yielding force
of a coil spring 4 with its stoppers 6d turned clockwisely
and engaged directly with the corresponding stoppers
7d of the body 1. This defines the positioning of the
push-button 2 at its non operating state. Because the
body 1 of this embodiment requires no undercuts in its
molds to be used in the production, the stopper mech-
anism can be improved in the dimensional accuracy.

Industrial Applications

[0051] The small-size switches of the embodiments
of the present invention are designed for closing and
opening between the electrical contacts with the stroke
of the push-button significantly increased for ease of the
operation and thus favorable for use in mobile tele-
phones and other commercial appliances.
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1. A small-size switch comprising:

a housing body having an accommodating
chamber provided therein;

a coil spring provided between two opposite
end walls at the accommodating chamber of
the body and having a coil portion and a pair of
first and second movable contact portions ex-
tending from both ends of the coil portion;

a push-button pivotably supported at its pivot
point by the body and having one end thereof
in the accommodating chamber arranged to
seat directly on the coil portion so that while the
one end of the push-button is urged upwardly
by the yielding force of the coil spring, the other
end projects from the opening of the body and
stays outside the body at the non operating
state and serves as an operating portion for
switching actions at the switch operating state;
and

a pair of terminals having a first and a second
conductor thereof respectively extending in-
wardly from the two opposite end walls at the
accommodating chamber of the body, the first
conductor staying in no contact with the first
movable contact portion of the coil spring at the
non operating state and when the operating
portion of the push-button is pressed down to
lower the coil spring, coming into direct contact
with the first movable contact portion, and the
second conductor remaining constantly in con-
tact with the second movable contact portion of
the coil spring, wherein

the body has a substantially semi-circular hole
provided in each of two side walls thereof as
defined by an arcuate edge and a straight edge
for accepting pivotably corresponding one of
two pivot pins of the push-button, the straight
edge of the hole located closer to the upper-
most end at the opening of the body while the
arcuate edge located further from the upper-
most end, and

the pivot pins are provided on both sides of the
push-button to extend coaxial with the substan-
tially semi-circular holes of the body, each the
pin having a first projection of a fan shape of
which the opening angle is smaller than that of
the substantially semi-circular hole so that the
fan shaped projection fits into the substantially
semi-circular hole.

2. A small-size switch according to claim 1, wherein

the push-button has a second projection of a

circular shape provided on each side thereof to ex-
tend coaxial with the substantially semi-circular
hole of the body so that the first projection of a fan
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shape is located on the corresponding second pro-
jection at each side, and

the body has a recess provided in the inner
surface of each side wall thereof next to the semi-
circular hole for accepting the corresponding sec-
ond projection of the push-button at each side.

A small-size switch according to claim 1, wherein
the first projection of each pivot pin has a lower side
thereof beveled so that while the pivot pins of the
push-button are inserted into the opening of the
body to fitinto the corresponding substantially semi-
circular holes of the body, their first projections ex-
pand the opening of the body with the beveled
sides.

A small-size switch according to claim 1, wherein

the push-button has a first stopper provided
thereon extending from the pivot pins for positioning
the push-button at a location distanced from the piv-
ot pins, and

the body has a second stopper provided ther-
eon for engaging directly with the first stopper
turned in a switch-off direction by the yielding force
of the coil spring thus to determine the position of
the push-button at its non operating state.

A small-size switch according to claim 4, wherein
the first stopper is an arm extending from the
pivot pins of the push-button, and
the second stopper stands upright in the ac-
commodating chamber of the body for engaging di-
rectly with the arm of the first stopper.

A small-size switch according to claim 4, wherein
the first stopper is a projection extending from
one end opposite to the pivot center of the push-
button, and
the second stopper is located on one end wall
of the body for engaging directly with the projection
of the first stopper.

A small-size switch according to claim 4, wherein
either the first stopper or the second stopper is
adapted to has a degree of elasticity.

A small-size switch according to claim 4, wherein

the first stopper incorporates a pair of recess-
es provided in both sides at a substantially center
region of the push-button so as to open to the open-
ing of the body, and

the second stopper incorporates a pair of pro-
jections provided on the inner surfaces of the two
side walls of the body for fitting into the correspond-
ing recesses of the push-button.

A small-size switch according to claim 4, wherein
the first stopper incorporates a pair of projec-
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tions provided on both sides at a substantially cent-
er region of the push-button so as to extend towards
the inner surfaces of the two side walls of the body,
and

the second stopper incorporates a pair of slit
recesses provided in the inner surfaces of the two
side walls of the body for accepting the correspond-
ing projections of the push-button which engage
with the upper ends of the slit recesses of the body.

10. A small-size switch comprising:

a housing body having an accommodating
chamber provided therein;

a coil spring provided between two opposite
end walls at the accommodating chamber of
the body and having a coil portion and a pair of
first and second movable contact portions ex-
tending from both ends of the coil portion;

a push-button pivotably supported at its pivot
point by the body and having one end thereof
in the accommodating chamber arranged to
seat directly on the coil portion so that while the
one end of the push-button is urged upwardly
by the yielding force of the coil spring, the other
end projects from the opening of the body and
stays outside the body at the non operating
state and serves as an operating portion for
switching actions at the switch operating state;
and

a pair of terminals having a first and a second
conductor thereof respectively extending in-
wardly from the two opposite end walls at the
accommodating chamber of the body, the first
conductor staying in no contact with the first
movable contact portion of the coil spring at the
non operating state and when the operating
portion of the push-button is pressed down to
lower the coil spring, coming into direct contact
with the first movable contact portion, and the
second conductor remaining constantly in con-
tact with the second movable contact portion of
the coil spring, wherein

the push-button has a first stopper provided
thereon extending from its pivot pin for position-
ing the push-button at a location distanced from
the pivot pin, and

the body has a second stopper provided there-
on for engaging directly with the first stopper
turned in a switch-off direction by the yielding
force of the coil spring thus to determine the po-
sition of the push-button at its non operating
state.
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