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() Microswitch.

@ A microswitch, comprising: a casing consisting
céof a base casing half and a cover casing half; a
plurality of terminal pieces received, at their inter-
& mediate parts, in slots provided in the base casing
whalf and extending substantially perpendicularly from
a surface opposing a correspoﬁding surface of the
¢ cover casing half; a contact mechanism accommo-
dated in a cavity in the casing and electrically con-
nected to the terminal pieces; and a push-button
© member elastically supported by a spring member
QL and projecting out of the casing for actuating the
LLI contact mechanism by movement of the push-button
member; the terminal pieces being provided with
projections extending from their leading edges, and

the slot being provided with a recess for receiving
the projection; wherein the slot comprises an exter-
nal part and an internal part which is narrower than
the external part, and a projecting length of the
projection is larger than a depth of the internal part.
Thereby, the proje‘ction may be easily fitted into the
recess because the terminal piece is still in the
broader part of the slot and can be easily shifted at
this stage, but, once the projection is received in the
recess, the terminal piece is securely held in posi-
tion by the narrower part of the slot.
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MICROSWITCH

TECHNICAL FIELD

The present invention relates to a microswitch,
more particularly, to a microswitch which can be
actuated with a small actuating stroke and is suit-
able for use as limit switch.

BACKGROUND OF THE INVENTION

Microswitches are widely used as limit switch-
es, and are desired to be reliable and compact.
Further, they must be suitable for automated mass
production in order to reduce the cost. In auto-
mated mass production, terminal pieces are moun-
ted by automated assembly machines, and it is
therefore important that terminal pieces may be
mounted without requiring high position precision,
but the terminal pieces must be kept securely in
position once they are mounted.

Also, since the terminal pieces are kept in
position by the casing of the microswitch, a consid-
erable dimensional accuracy is required to keep
the terminal pieces securely in position without
invoiving excessive play or deformation of the cas-
ing.

Further, the interior of the casing is so small
and, hence, the distance between the outer ends of
the terminal pieces and the contact mechanism
formed at their inner ends is so small that a speciai
care is required to prevent soldering flux from
infiltrating into the casing interior or into the contact
mechanism when soldering lead wires to the outer
ends of the terminal pieces.

BRIEF SUMMARY OF THE INVENTION

In view of such problems of the prior art, and
the aforementioned considerations, & primary ob-
ject of the present invention is to provide a micro-
switch using a terminal piece mounting structure
which permits smooth fitting of a terminal piece
into a fitting slot provided in a casing.

A second object of the present invention is to
provide a microswitch which is compact but pro-
tected from the infiltration of soldering flux into the
contact mechanism at the time of soldering.

A third object of the present invention is to
provide a microswitch which can be used in any
orientation without impairing its reliability.

A fourth object of the present invention is to
provide a microswitch which is compact and dura-
ble.

According to the present invention, these and
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other objects of the present invention can be ac-
complished by providing a microswitch, compris-
ing: a casing consisting of a base casing half and a
cover casing half; at least a pair of terminal pieces
received, at their intermediate parts, in siots pro-
vided in the base casing half and extending sub-
stantially perpendicularly from a surface opposing
a corresponding surface of the cover casing half,
each of the terminal pieces being provided with a
first end extending in a cavity defined in the casing
and a second end extending -out of the casing; a
contact mechanism accommodated in the cavity
and electrically connected to the terminal pieces;
and a push-button member elastically supported by
spring means and projecting out of the casing for
actuating the contact mechanism by movement of
the push-button member; at least one of the termi-
nal pieces being provided with a projection extend-
ing from its leading edge which is adapted to be
received in one of the slots, and the slot being
provided with a recess for receiving the projection;
wherein the slot comprises an external part adjoin-
ing the cover casing half and an internal part,
adjoining the recess, the internal part being nar-
rower than the external part, and a projecting
length of the projection as measured from the
leading edge of the terminal piece is larger than a

" depth of the internal part measured as a distance

between a bottom surface of the internal part and a
boundary between the external part and the internal
part.

Thereby, the projection may be easily fitted
into the recess because the terminal piece is still in
the broader part of the slot and can be easily
shifted at this stage, but, once the projection is
received in the recess, the terminal piece is se-
curely held in position by the narrower part of the
slot.

According to a preferred embodiment of the
present invention, the internal part and the external
part are both defined by mutually parallel side
walls of the slot, and the two paris are separated
by stepped shoulder surfaces. Alternatively, the
external part may be defined by a pair of converg-
ing wall surfaces of the siot, and the internal part is
defined by a pair mutually parallel side wall sur-
faces of the slot, the two parts being separated
from each other by continuous fransition of the
converging wall surfaces to the parallel wall sur-
faces of the slot.

According to another preferred embodiment of
the present invention, the siot is provided with a
groove extending substantially over its entire depth.
This groove serves as a flux pocket for preventing
the infiltration of flux into the casing at the time of
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soldering. Therefore, the reliability of the contact
mechanism can be improved. Preferably, the cover
casing half is provided with a pair of side walls
which extend along extermal side surfaces of the
base casing half in parallel with the slot, and an-
other groove extending in parallel with the groove
is defined between one of the side walls of the
cover casing half and a corresponding one of the
external side surfaces of the base casing half. This
groove serves as an additional flux pocket which
prevents infiltration of flux into the interior of the
casing through the parting line between the two
casing halves.

According to a certain aspect of the present
invention, the first end of the terminal piece is
supported by two points of the base casing half,
one of the support points located in relatively less
flexible part of the base casing half being made of
a readily deformable projection. Since any dimen-
sional or positional error is accommodated by the
deformable projection, deformation of the casing or
insufficient support for the terminal piece can be
avoided even when the shape and dimensions of
the terminal pieces are not very precise. Prefer-
ably, the deformable projection is provided with
grooves on either side thereof to make it even
more deformable. Additionaily or alternatively, the
projection may be provided with a tapered free
end.

According to a preferred embodiment of the
present invention, the first end carries a tontact
point and is provided with a lateral projection adja-
cent to the contact point to the end of dissipating
the heat generated at the contact point.

To achieve a stable movement of the push-
button member, it is desired that the push-button
member is provided with a pair of lateral projec-
tions which are engaged by a fringe of an opening
of the casing through which a free end of the push-
button member projects out of the casing, and a
pair of sliding surfaces extending from the free end
of the push-button member to an internal end of
the push-button member, through the engagement
portions. The effective length of the sliding sur-
faces can be increased even further if the casing is
provided with a pair of projections which extends
inwardly from the internal fringe of the opening so
as to define sliding surfaces for sliding contact with
the sliding surfaces of the push-button member. To
prevent mutual striking between the external side
surfaces of the push-bufton member and the
mounting opening receiving the push-button mem-
ber as a result of a rocking movement of the push-
button member as it moves into and out of the
casing, it is preferred that the opening be provided
with a pair of shoulder portions defining a broader
part of the opening at its outermost part thereof.

To achieve a uniform property of the micro-
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switch irrespective of its orientation, it-is preferred
that the microswitch further comprises a lever
member having an arm portion and a pair of lateral
flanges extending from a base end thereof and
each provided with an opening which is fitted upon
a projection provided in the casing, an intermediate
point of the arm portion abutting the free end of the
push-button member, and each of the flanges be-
ing provided with an engagement portion which is
engaged by a part of the casing so as to define an
angular position of the arm portion most remote
from the push-button member.

BRIEF DESCRIPTION OF THE DRAWINGS

Now the present invention is described in the
following with reference to the appended drawings,
in which:

Figure 1 is a front view showing the internal
structure of a preferred embodiment of the micro-
switch according to the present invention;

Figure 2 is an exploded perspective view of
the same;

Figure 3 is an enlarged sectional side view
of the terminal piece and the fitting slot;

Figure 4 is a sectional front view taken along
line IV-IV of Figure 3;

Figures 5 through 7 are sectional views simi-
lar to Figure 3 showing how the terminal piece is
fitted into the fitting slot in time sequence;

Figure 8 is a view similar to Figure 4 show-
ing an alternate embodiment of the fitting siot;

Figure 9 is a fragmentary sectional view of
the microswiich showing the flux pockets for pre-
venting the infiltration of soldering flux into the
contact mechanism and other internal parts of the
casing;

Figure 10 is a fragmentary perspective view
of a part of the base casing half;

Figure 11 is a sectional view showing the
deformable projection deforming under pressure
from the terminal piece;

Figure 12 is a view similar to Figure 11
showing an alternate embodiment of the defor-
mable projection;

Figure 13 is a overall perspective view show-
ing one of the terminal pieces;

Figure 14 is an enlarge fragmentary view
showing a part of Figure 1 in greater detail;

Figure 15 is a sectional view showing the
contact point mounted on a free end of one of the
terminal pieces;

Figure 16 is a fragmentary, exploded per-
spective view of the push-button member and the
mounting opening provided in the casing;

Figure 17 is an enlarge fragmentary view
showing a part of Figure 1 in greater detail;
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Figure 18 is an enlarged sectional view of
the push-button member and the mounting opening
provided in the casing;

Figure 19 is a front view of the push-button
member;

Figure 20 is a fragmentary, exploded per-
spective view of the return spring and a support
structure therefor;

Figure 21 is a plan view of the return spring;

Figure 22 is a view similar to Figure 20
showing alternate embodiment of the return spring
and its support structure;

Figure 23 is a fragmentary, exploded per-
spective view of the base end of the moveable
piece and its support structure;

Figures 24 through 26 are fragmentary per-
spective views showing different embodiments of
the support structure for the moveable piece;

Figure 27 is a fragmentary, exploded per-
spective view of yet another embodiment of the
base end of the moveable piece and its support
structure;

Figure 28 is an exploded perspective view of
the microswitch showing how the lever member or
the actuator is pivotally attached thereto;

Figure 29 is an enlarged side view showing
the relationship between the base end of the lever

member and the pivot support portion of the cas-

ing; and
Figures 30 and 31 are side views of the
microswitch for illustrating its operation.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

In the drawing, numeral 1 denctes a main body
casing made of resin material, and a block portion
2 projects from a lower haif thereof. A moveable
contact terminal piece 6 and two fixed contact
terminal pieces 8 and 10 are mounted on this block
portion 2 by being fitted into three slots 4 provided
in a surface of the block portion 2. A switch move-
ment space 14 is defined by the block portion 2
and a upright wail portion 12 in a part of the resin
casing 1 located above the block portion 2, and
upper parts 6a, 8a and 10a of the terminal pieces
6, 8 and 10 and a moveable piece 18 mounted on
the upper part 6a of the terminal piece 6 via a
spring plate 16 are arranged in this switch move-
ment space 14 in such a manner that fixed contact
pieces 20 and 22 attached to end portions of the
upper parts 8a and 10a of the terminal pieces 8
and 10 oppose an end portion of the moveable
piece 18 by way of a movable contact point 24.

Numeral 26 denotes a push-button which is
mounted in an opening 28 provided in the upright
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wall 12, and its upper portion projects upwardly
from the opening 28 while its lower portion is
jocated above the moveable contact piece 18. As
described above, when all the components are
installed into the resin casing 1, a microswitch is
completed by fitting a cover casing made of resin
material not shown in the drawing to the casing 1
from its front part. Numeral 30 in the block portion
2 denotes the fitting holes into which bosses of the
cover casing made of resin material are integrally
fited when the cover casing is mounted on the
resin casing 1.

in the above described structure, when the
push-button 26 is not depressed, the moveable
piece 18 is urged upwardly by the spring force of a
returning spring 16 consisting of a return spring,
thereby bringing the moveable contact point 24 into
contact with the fixed contact point 22. When the
push-button 26 is depressed, the moveable piece
18 is pushed downward by the push-button 26
against the spring force of the return spring 16,
thereby bringing the moveable contact point 24 in
contact with the fixed contact point 20.

In such a microswitch, the terminal pieces 6, 8
and 10 are mounted by fitting them into the fitting
slots 4 as mentioned previously, and the mounting
structure for them is now described in the following
by taking the example of the terminal piece 10 with
reference to Figures 3 and 4.

A fitting end side edge 3 of the terminal piece
10 is provided with a positioning projection 5, and a
corresponding positioning recess 9 is provided at
the bottom of the fitting slot 4. The two ends of the
leading edge of the positioning projection 5 and the
two ends of the opening of the positioning recess 9
are provided with fitting guide portions 11 and 13.
When the terminal piece 10 is fitted into the fitting
slot 4, the positioning projection 5 is fitted into the
positioning recess 9, and the positioning of the
terminal piece 10 with respect to the fitting slot 4
along the direction indicated by the arrow A is
thereby accomplished. The upper portion 10a of
the terminal piece 10 is provided with the afore-
mentioned fixed contact point, and the positioning
in the direction indicated by the arrow is required
to be accurately performed in order to place the
fixed contact 22 in aligned relationship with the
moveable contact point 24 as prescribed.

However, in such a structure for mounting a
terminal piece 10 on a resin casing 1, there has
been a problem that the fitting of the terminal piece
10 into the fitting slot 4 may not be performed in a
smooth fashion.

Fitting of the terminal piece 10 into the fitting
slot 4 is typically performed by an automated as-
sembling machine, and this machine performs the
positioning of the terminal piece 10 in the slot 4
along the widthwise direction and, additionally, the
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positioning of the positioning projection 5 of the
terminal piece 10 in the positioning recess 9 in the
fitting slot 4 along the direction indicated by the
arrow,. but there have been the cases of positioning
errors.

When there is a widthwise error in the position
of the terminal piece 10 in the fitling slot 4, since
the width of the fitling slot 4 and the width of the
terminal piece 10 are substantially identical, the
resin casing 1 of the terminal piece 10 may be
damaged.

When there is an error in the positioning of the
positioning projection 5 in relation with the position-
ing recess 9, it is designed that a complete fitting
may be accomplished by relative shifting of the
positions of the positioning projection 5 and the
positioning recess 9 produced by virtue of the
fitting guide portions 11, 13. However, in reality,
such a complete fitting may not be achieved be-
cause of the frictional resistance which the two
sides of the terminal piece 10 receive from the side
walls of the fitting siot 4.

In Figure 2, numeral 21 denotes a cover casing
made of resin material, and its internal surface is
provided with three bosses 23 of various sizes
which are adapted to be fitted into corresponding
holes 30 provided in the resin casing 1 of the main
body when the cover casing 21 is mounted on the
resin casing 1. Thus, the overall casing consists of
a base casing half or the resin casing 1 and a
cover casing half or the resin casing 21. The two
larger bosses 23 on .either side are cylindrical in
shape, and their through holes 25 are used as
mounting holes for the microswitch. The cover cas-
ing 21 is provided with fitting slots 27 for terminali

pieces 6, 8 and 10 at those parts corresponding to-

fitting slots 4 of the resin casing 1. A corner portion
of the external surface of the resin casing 21 is
provided with a pivot portion 29 projecting there-
from for pivotally mounting an actuator 26 for se-
lectively applying pressure to the push-button 26. A
similar pivot portion is provided also in the resin
casing 1 at its part corresponding to the pivot
portion 29 of the resin casing 21.

Now, in the following is described the structure
for fitting the terminal pieces 6, 8 and 10 into the
fitting slots 4 of the resin casing 1, which con-
stitutes a primary feature of the present invention,
by taking the example of the terminal piece 10 and
with reference to Figures 3 and 4.

The terminal piece 10 is provided with a posi-
tioning projection 5 at its fitting edge 5. and the
fitting slot 4 is provided with a positioning recess 9.
The fitting slot 4 is broader at its upper portion 4a
than at its lower portion 4b, the boundary there-
between being defined by sloping steps 19. The
depth x of the lower portion 4b is slightly smaller
than the length y of the positioning projection 5.
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Numeral 7a denotes a flux pocket for preventing
the infiltration of flux into the casing interior when
performing soldering on the terminal portion 15.

Now the process of fitting the terminal piece 10
into the fitting slot 4 is described in the following
with reference to Figures 5 through 7.

Since the upper portion 4a of the fitting slot 4
is relatively broad, the terminal piece 10 may be
fitted into the fitting slot 4 easily even when the
accuracy of the widthwise positioning is not very
high, and the state shown in Figure 5 can be
reached without encountering any substantial fric-
tion. When the positioning projection 5 and the
positioning recess 9 are in mutual alignment as
shown in Figure 5, by pushing the terminal piece
10, the positioning projection 5 fits into the posi-
tioning recess 9 while the lower part of the terminal
piece 10 is fitted into the lower portion 4b of the
fitting slot 4 as shown in Figure 6. Since the
boundary between the upper portion 4a and the
lower portion 4b is defined by the sloping step 19,
the fitting edge 3 of the terminal piece 10 would
not be caught by the sloping step 19 as it is fitted
fully into the lower portion 4b.

When there is a positioning error and the posi-
tioning projection and the positioning recess are
not in mutual alignment as shown in Figure 7, as
the terminal piece 10 is further pressed downwar-
dly, the positioning projection 5 fits into the posi-
tioning recess 9 before the lower portion of the
terminal piece 10 is fitted into the lower portion 4b
of the fitting slot 4 while the positioning projection 5
shifts relative to the positioning recess 8 by sliding
over the bottom surface 4c of the fitting slot 4 in
the direction indicated by the arrow B.

This shifting is smoothly accompiished be-
cause the fitting edge 3 of the terminal piece 10 is
situated above the sloping steps 19 and the lower
portion of the terminal piece 10 is located in the
upper portion 4a of the fitting slot 4, substantiaily
free from friction. Since this shifting takes place
smoothly, the positioning projection 5 can fit into
the positioning recess 9 in mutual alignment.

Figure 8 shows an alternate embodiment of the
fitting slot 4 according to which the upper portion
4a of the fitting slot 4 is progressively narrower
towards its lower part so that the terminal piece 10
fitted into the upper portion 4a may be easily
guided into the lower portion 4b.

According to the above described structures,
since the terminal piece is fitted into the fitting slot
from a wider upper part thereof, this fitting can be
readily accomplished even when the positional ac-
curacy in the widthwise direction is poor.

Further. since the fitting of the positioning pro-
jection into the positioning recess, involving some
positional shifting, is made while the terminal piece
is still in the wider upper part of the fitting slot and
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such positioning shifting can be easily accom-
plished without involving any substantial frictional
force, the fitting process can be performed in a
smooth fashion.

Therefore, according to the present embodi-
ment, since the fitting of the terminal piece into the
fitting slot involving some widithwise positioning and
the fitting of the positioning projection into the
positioning recess can be both accomplished in a
smooth fashion. mounting of the terminal piece on
the casing can be thereby accomplished smoothly
and without damaging the casing.

Now the structure of the soldering flux pockets
and the way in which these soldering flux pockets
prevent infiltration of flux when soldering is de-
scribed in the following particularly with reference
to Figure 9.

Cavities 7a or grooves provided in intermediate
parts of the fitting slots 4 are flux pockets for
stopping the infiltration of flux along the gap be-
tween the terminal pieces and the wall surfaces of
the fitting slots 4 at the time of soidering. Grooves
7a are provided in the outer side surface 1a of
each side end of the resin casing 1 which contacts
the inner surface of the upright wall portion 31,
over its entire width, in parallel with the bottom
surface 5 of the resin casing 1 from which the
terminal portions 6b, 8b and 10b of the terminal
pieces 6, 8 and 10 project.

When flux is applied to the terminal portion 10b
of the terminal piece” 10 as a step preceding the
soldering of a lead wire to the terminal portion 10
and ‘'some of it has clung to the bottom surface 5,
the flux may enter the gap 4d defined between the
terminal piece 10 and the wall surface of the fitling
slot 4, but, since the cavity 7a is formed in an
intermediate part of the gap 4d, the flux is inter-
cepted by this cavity 7a without reaching the
switch movement space 14. The flux aiso infiltrates
through the gap between the side surface 1a of the
resin casing 1 and the opposing surface of the
resin casing 21, but, since the groove 7b is pro-
vided in an intermediate part of the side surface 1a,
the flux cannot advance any further whereby the
possibility of the flux reaching the switch move-
ment space 14 along the outer side surface 1a of
the resin casing 1 can be positively prevented.

According to this structure, the flux which is
used in soldering lead wires to the terminal por-
tions of the terminal pieces is intercepted by the
flux pocket provided in the fitting gap of the casing
halves even when the flux has entered this fitting
gap.

Therefore, according to the present invention,
flux for the soldering of lead wires to the terminal
pieces is prevented from entering the interior of the
casing through the fitting gap between the casing
halves, whereby there is provided small electric
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apparatus which can prevent operation failure of
the contact mechanism due to the infiltration of
flux.

Now, in the following is described the position-
ing support structure for the upper portion 6a of the
terminal piece 6 which constitutes another main
feature of the present invention particularly with
reference to Figures 10 and 11.

The support projection 2c (Figure 1) of the
upright wall 12 for supporting the bent portion of
the upper portion 8a of the terminal piece 6 is
shaped as an ordinary base having a relatively
large width in the same way as in conventional
arrangements, but the support projection 2a of the
block portion 2 corresponding to the deformable
projection for supporting the lower surface of the
upper portion Ba consists of a relatively narrow
ridge having a pair of grooves 2b on either side
thereof. In other words, the support projection 2a is
made weaker than the support portion 2¢ by con-
structing the support projection 2a as a narrow
ridge, and, by taking into account the fact that the
ridge is even more reduced in rigidity by providing
grooves on either side thereof to make the support
projection even more elongated in shape.

According to this structure, when the terminal
piece 6 is mounted on the resin casing 1 of the
main body or when the resin casing 1 is softened
by the heat generated during use, the large force
applied by the terminal piece 6 to the support
projections 2c and 2a is prevented from causing
deformation to the upright wall 12 as the relatively
compliant support projection 2a is first deformed
by collapsing, thereby reducing the force applied to
the support projection 2c.

Figure 12 shows an alternate embodiment of
the present invention, in which the free end of the
support projection 2a is tapered in such a manner
as o cause collapsing deformation to occur more
easily. Those parts of Figure 12 corresponding to
those of Figure 11 are denoted with like numerals.

According to this structure, when pressure from
the metallic member is applied to a plurality of
points of the resin casing in positioning the metallic
member in the casing, the deformable projection
provided in the vicinity of the relatively rigid part of
the casing is deformed, and the pressure is accom-
modated by this deformation in such a manner that
the pressure to the support points of the casing of
relatively compliant parts is reduced and the de-
formation of the compliant parts of the casing is
prevented.

Therefore, according to the present embodi-
ment, since, even when a large pressure is applied
from the metallic member o the resin casing, the
pressure is not transmitied to the compliant parts
of the resin casing by deformation of the defor-
mable projection, the deformation of the casing is
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positively prevented and the accurate positioning of
the metallic member in a prescribed position of the
resin casing is made possible.

In such a microswitch, the contact points 20,
22 and 24 generates heat due to the electric arc
produced as a result of the switching operation,
and their durability tends to be adversely affected
by this heat. To overcome this problem, heat resis-
tant contact material may be used for these contact
points, but it causes an increase in the cost. There-
fore, according to the present embodiment, each of
the terminal pieces 6, 8 and 10 is provided with a
pair of lateral extensions 17a on either side of its
free end or adjacent to its contact point 20, 22 or
24. These exiensions 17a serve as fins for dissipat-
ing heat therefrom. This effect is improved when
the terminal pieces are plated with silver and other
heat conductive material.

It is conceivable to use wider terminal pieces
to produce the same effect, but in order to do so
the size of the casing is required to be increased.
However, according to this embodiment, the casing
halves 1 and 21 are provided with local recesses
17b to accommodate the extensions 17a therein.
Therefore, the thickness of the casing halves 1 and
21 is reduced only at these local recesses 17b,
and. the dimensions of the casing are thus not
increased without in any diminishing the mechani-
cal strengths of the casing halves 1 and 21.

To improve the heat dissipating capabality, it is
also possible to provide a third extension at the
free.end of each of the terminal pieces 6, 8 and 10.

Now, the structure for supporting the push--

button 26 is described in the following with refer-
ence to Figures 16 and 17.

According to this push-button 26, numeral 31
denotes engagement portions which are parily re-
moved, as opposed to the engagement portions of
a comparable conventional push-button, in such a
manner that a vertical continuous surface is defined
on a part of each of its side surfaces. By using
such engagement portions 31, cut-off surfaces 34
corresponding the said removal of parts of the
engagement portions on either side surface of the
push-button are provided with larger vertical dimen-
sions than the corresponding parts which are pro-
vided with the engagement portions 31.

Meanwhile, the parts of the lower fringe 35 of
the mounting opening 28 cooperating with the en-
gagement portions 31 of the push-button 26 which
oppose the cut-off surfaces 34 when the push-
button 26 is fitted into the mounting opening 28 are
provided with extensions 36 defining sliding sur-
faces 35a for the push-bution 26 By providing
these sliding surfaces 36a, the inner side surfaces
37 of the mounting opening 28 corresponding to
the outer side surfaces 33 of the push-button 26
are given with larger vertical dimensions than the
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other parts. Further, the upper fringe of the mount-
ing opening 28 corresponding to the lower fringe
35 is provided with shoulder portions 38 in a de-
pressed relationship.

Figure 18 is a sectional view showing the way
the push-button 26 is fitted into the mounting open-
ing 28; the push-button 26 is urged upwardly from
below by the moveable piece 18, and is engaged
by the lower fringe 35 of the mounting opening 28
at its engagement portions 28. In this mounted
state, since the cut-off surfaces 34 are provided in
the push-button 26 and the sliding surfaces 36a are
provided in the mounting opening 28, the outer
side surfaces 33 of the push-button 26 and the
inner side surfaces 37 of the mounting opening 28
oppose each other over the long distance A de-
fined by the sfiding surfaces 34a and 36a. In other
words, the sliding distance is increased from B to
A

When the push-button 26 is moved vertically
as a result of its operation, a favorable sliding
relationship is obtained by mutual sliding of the
outer side surfaces 33 and the inner side surfaces
37 over the long distance A, and the push-button
26 is guided in a stable fashion without involving
sticking.

Now the siructure of the shoulder portions 38
provided in the upper end of the mounting opening
28 is described in the following. )

The push-button 26 can move without rocking
and, hence, without sticking by virtue of the long
sliding distance achieved as described above, but,
in reality, a slight rocking of the push-button 26 is
inevitable. As result of such a rocking movement of
the push-button 26, the upper parts 39 of the side
surfaces collide with the upper end of the mounting
opening 28, and these surfaces tend to wear off in
time as a result of numerous occurrences of colli-
sion, ultimateiy, until the satisfactory operation of
the push-button 26 becomes impossible. The
shoulder portions 38 are provided for avoiding such
wears resulting from repeated collisions by remov-
ing and the part of the upper end of the mounting
opening with which the side portions 39 would
collide as the push-button 26 is moved.

In using a microswitch, a certain margin of
displacement or MD (the difference between the
stroke of the push-button required for closure of
the contact points and the return stroke of the
push-button required for opening the contact points
from their closed state), and such an MD varies
depending on the point of pressure application on
the moveable piece 18 by the push-bution 26. In
other words, the MD is not the same for a push-
button 26 in which the contact point 40 of the
moveable piece 18 is substantially displaced from
the pressure application point 41 as was the case
in the above described embodiment and for a
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push-button in which the contact point 40 is situ-
ated right under the pressure application point 41
as shown in Figure 19. The push-button 26 shown
in Figure 19, in which the contact point 40 is
located right under the pressure application point
41, is preferred as it can move without rocking. On
the other hand, a push-button 26, in which the
contact point 40 is remote from the pressure ap-
plication point 41 as was the case in the above
described embodiment, is more prone to rocking
movement.

Therefore, by providing the shoulder portions
38, even the push-bution 26 which has a tendency
to rock can be used without any substantial prob-
lem, and it becomes possible to select from a
plurality of push- buttons 26 involving different rela-
tionships between the pressure application point 40
and the contact point 41. As a result, it has be-
come possible to obtain a desired MD by selecting
a suitable push-button 26.

According to this structure, since the sliding
structure for guiding the movement of the push-
button provides stiding surfaces which are longer
than was possible heretofore, the push-button can
be moved without involving the rocking movement
of the same.

Furthermore, since the sliding surfaces are pro-
vided in the parts from which the engagement
portions are removed, the overall length of the
push-button is not required to be increased, and
the vertical dimension of the mounting opening is

.also not required to be increased, so that the
dimensions of the microswitch are in no way in-
creased.

Therefore, according to the present embodi-
ment, there is provided a microswitch which is
compact and permits its push-button to be op-
erated in a stable fashion without sticking.

Figures 20 and 21 show the return spring 16
consisting of a sheet spring and its mounting struc-
ture in greater detail. The base end 16b of the
return spring 16 is bifurcated by being provided
with a central notch 41 which is received by a pair
of recesses 8c provided in the internal end 8b of
the terminal piece 8 which are separated by a
central portion 42. Thus, the bifurcated base end
16b of the return spring 16 is received by the
recesses 8c. and the central portion 42 is received
by the central notch 41 at the base end 16b of the
return spring 16. This structure virtually eliminates
the possibility of inadvertent disengagement be-
tween the return spring 16 and the terminal piece
8. The free end 16a of the return spring 16 is
engaged to the moveable piece 18.

As best shown in Figure 21, the widths W1,
W2 and W3 of the middle part, the free end and
the base end of the return spring 16 are deter-
mined so that the relationship W1 > W2 and W1 >
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W3 holds. This is advantageous because the mid-
dle part is subjected to the largest stress during its
operation.

Figure 22 shows an alternate embodiment of
the structure for supporting the base end 16b of
the return spring 16. According to this embodiment,
the base end 16b of the return spring 16 is pro-
vided with a central projection 43 instead of the
notch 41 shown in Figures 20 and 21, and the
internal end of the terminal piece 8 is provided with
a pair of recesses 8c which are separated by an
even deeper recess 44 instead of the planar central
portion 42 shown in Figure 20. This embodiment
can produce substantially the same effect as the
embodiment shown in Figure 20 in ensuring the
engagement between the return spring 16 and the
internal end 8b of the terminal piece 8.

Now the structure for supporting the base end
of the moveable piece 18 with a tab 8a provided in
an intermediate part of the internal end of the
terminal piece 8 is described in the following.

The base end of the moveable piece 18 con-
sists of a lateral plate 51 extending laterally across
the entire width of the moveable piece 18 defining
a central opening 51a. The free end of the fab 8a
which is bent from a central part of the terminal
piece 8 is made narrower by a pair of shoulder
surfaces 53 defined on either side of the tab 8a.
The rear surface of this narrower free end of the
tab 8a is provided with a lateral groove 52 extend-
ing over its entire width.

Therefore, according to this support structure,
the free’ end of the tab 8a is passed through the
central opening 51a of the moveable piece 18 and
the lateral plate 51a is engaged by the lateral
groove 52. Since the moveable piece 18 is urged
toward its free end by the return spring 16, the
moveable piece 18 is securely engaged by the tab
8a. Further, since the moveable piece 18 is sup-
ported by the base end of the push-button 26 and
the shoulder surfaces 53, the moveable piece 18 is
positively prevented from inadvertently coming off
from the tab 8a of the terminal piece 8.

Figure 24 shows a modified embodiment of the
support structure for the moveable piece 18. Ac-
cording to this embodiment, only one shoulder
surface 54 is provided but this embodiment can
offer substantially the same effect as the embodi-
ment shown in Figure 23,

According to the embodiment illustrated in Fig-
ure 25, the lateral sides of the moveable piece 18
are each retained by a pair of mutually opposing
shoulder surfaces 55. According to this embodi-
ment, even more secure retention of the base end
of the moveable piece 18 is possible.

According to the embodiment shown in Figure
26, a shoulder surface 56 is provided in the rear
surface of the free end of the tab 8a.
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According to the embodiment illustrated in Fig-
ure 27, the lateral plate 5ta is provided with an
inwardly directed projection 57 which can be fitted
into a central opening 58 provided in a middie part
of the groove 52. Thus, the projection 57 is en-
gaged by the opening 58, and can positively retain
the base end of the moveabie piece in position.

As best shown in Figure 28, a depression 67
having a flat bottom surface is provided in each of
the corresponding corner portions of the two casing
halves, and the bottom surfaces of the depressions
87 are each provided with a pair of pivot pins 29
serving as pivotal support portions one next to the
other.

Numeral 61 denotes an actuator which is pro-
vided with a pair of pivotal support pieces 62 bent
from one end thereof, and these pivotal support
pieces 62 are provided with pivotal support open-
ings 63 serving as pivoted portions for mounting
the actuator 61 on the casing by fitling these
pivotal openings 63 onto the pivot pins 29.

The actuator 61 is further provided, adjacent to
the pivotal support pieces 62, with pressure ap-
plication part 64 which is stamp formed so as to
project downwardly for pressing the button portion
41 of the push-button 26, and a working end 65
which is intended to cooperate with conveyed arti-
cles is provided on the side of the actuator 61
opposite to the pivotal support pieces 62.

The above described structure is similar to that
of a conventional actuator mounted type micro-
switch, and the unique feature of the present inven-
tion are described in the following with reference to
Figure 29.

The edge 72 of each of the pivotal support
pieces 62 of the actuator 61 defining a rotary outer
peripheral surface is provided with a rounded
shape at its first corner portion 72a but defines a
rectangular corner at its second corner portion 72b.
Further, the part of the second corner portion 72b
projecting from the rotary peripheral boundary A
indicated by the dotted line forms a positioning
engagement portion 68 of the actuator 61.

On the other hand, the part of the wall surface
rising from the bottom surface of the depression 67
and facing the pivot pins 29 of the casing so as to
oppose the lower edge 72 of each of the pivotal
support pieces 62 is formed by a pair of sloping
surfaces 69 which present a same distance and
inclination with respect to the corresponding pivot
pins 29 and mutually connected by a stepped
portion 70.

And, if the distance from the center of each of
the pivot pins 29 to the part of the corresponding
sloping surface 19 which is closest to the center of
the pivot pin 29 is X, the distance from the center
of the pivot openings 63 of the actuator to the
rounded corner portion 72a of the lower edge 72 of
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the actuator 61 is Y, and the distance from the first
corner portion 72a to the beginning point of the
second corner portion 72b connected to the first
corner portion is Z, the relationship ¥ < X < Z
holds.

Now the positioning action of the actuator 61 is
described in the following with reference to Figures
30 and 31.

When the microswitch 81 is to be used with its
actuator positioned at its lower part, the pressure
from a conveyed articie 80 applied to the working
end 65 of the actuator 61 causes the actuator 61 to
be pushed up as shown in Figure 30, and its
pressure application portion 64 presses the button
portion 41 of the push-button 26.

When the conveyed article 80 has passed
through and the actuator 61 has been brought into
a free state, the working end 65 rotates downwar-
dly under its weight, and releases the pressure
upon the button portion 41. This rotation is carried-
out with the first corner portions 72 of the pivotal
support pieces 62 without contacting the sloping
surfaces 69 owing to the relationship Y < X. A
further rotation of the actuator 81 causes the sec-
ond corner portions 72b serving as the positioning
engagement portions to contact and engage with
the sloping surfaces 69 owing to the relationship X
< Z. Thus, the actuator 61 is positioned at an
orientation which aligns with the inclination of the
sloping surface 69.

Thus, the uniform positioning of the actuator in
its free state is ensured, and the impact to the
actuator as a conveyed article collides with the
actuator 61 is controlled to a desired magnitude.

In the above described embodiment, the bot-
tom surface of each of the depressions 67 of the
casing was provided with a pair of pivot pins 29,
and these were provided so as to be selectively
used by taking into account the pressure stroke of
the actuator 61 that is desired in each particular
application.

According to this structure, when the actuator
is held in a free state, and it has rotated a certain
angle under its own weight, the positioning projec-
tion of the actuator engages with the corresponding
surface of the casing.

Therefore, according to this embodiment, since
the position of the actuator is secured in its free
state, by using it in such a positioned state as to
cooperate with articles which are to be conveyed,
the impacts upon the microswitch can be reduced
with the resuit that there is provided an actuator
mounted type microswitch which can be used in a
stable fashion irrespective of its orientation.
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Claims

1. A microswitch, comprising:
a casing consisting of a base casing half and a
cover casing half;
at least a pair of terminal pieces received, at their
intermediate parts, in slots provided in said base
casing half and extending substantially perpendicu-
larly from a surface opposing a corresponding sur-
face of said cover casing half, each of said terminal
pieces being provided with a first end extending in
a cavity defined in said casing and a second end
extending out of said casing;
a contact mechanism accommodated in said cavity
and electrically connected to said terminal pieces;
and
a push-button member elastically supported by
spring means and projecting out of said casing for
actuating said contact mechanism by movement of
said push-button member; ’
at least one of said terminal pieces being provided
with a projection extending from its leading edge
which is adapted to be received in one of said
slots, and said slot being provided with a recess for
receiving said projection;
wherein said slot comprises an external part adjoin-
ing said cover casing half and an internal part,
adjoining said recess, said internal part being nar-
rower than said external part, and a projecting
length of said projection as measured from said
leading edge of said terminal piece is larger than a
depth of said internal part measured as a distance
between a bottomn surface of said internal part and
a boundary between said external part and said
internal part.

2. A microswitch according to claim 1, wherein:

-said internal part and said external part are both
defined by mutually parallel side walls of said siot,
and said two parts are separated by stepped shoul-
der surfaces.

3. A microswitch according to claim 1, wherein
said external part is defined by a pair of converging
wall surfaces of said slot, and said internal part is
defined by a pair mutually parallel side wall sur-
faces of said slot, said two parts being separated
from each other by continuous transition of said
converging wall surfaces to said parallel wall sur-
faces of said slot.

4. A microswitch according to claim 1, wherein
said slot is provided with a groove extending sub-
stantially over its entire depth.

5. A microswiich according to claim 4, wherein
said cover casing half is provided with a pair of
side walls which extend along external side sur-
faces of said base casing half in paralle! with said
slot, and another groove extending in parallel with
said groove is defined between one of said side
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walls of said cover casing half and a corresponding
one of said external side surfaces of said base
casing half.

8. A microswitch according to claim 1, wherein
said first end of said terminal piece is supported by
two points of said base casing half, one of said
support points located in relatively less flexible part
of said base casing half being made of a readily
deformable projection.

7. A microswitch according to claim 6, wherein
said deformable projection is provided with grooves
on either side thereof.

8. A microswitch according to claim 6, wherein
said projection is provided with a tapered free end.

8. A microswitch according to claim 7, wherein
said projection is provided with a tapered free end.

10. A microswitch according to claim 1,
wherein said first end carries a contact point and is
provided with a lateral projection adjacent to said
contact point.

11. A microswitch, comprising:

a casing consisting of a base casing half and a
cover casing half;

at least a pair of terminal pieces received, at their
intermediate parts, in slots provided in said base
casing half and extending substantially perpendicu-
larly from a surface opposing a corresponding sur-
face of said cover casing half, each of said terminal
pieces being provided with ‘a first end extending in
a cavity defined in said casing and a second end
extending out of said casing;

a contact mechanism accommodated in said cavity
and electrically connected to said terminal pieces;
and

a push-button member elastically supported by
spring means and projecting out of said casing for
actuating said contact mechanism by movement of
said push-button member;

wherein said push-bution member is provided with
a pair of lateral projections which are engaged by a
fringe of an opening of said casing through which a
free end of said push-button member projects out
of said casing, and a pair of sliding surfaces ex-
tending from said free end of said push-button
member to an internal end of said push-bution
member, through said engagement portions.

12. A microswitch according to claim 11,
wherein said casing is provided with a pair of
projections which extends inwardly from said inter-
nal fringe of said opening so as to define sliding
surfaces for sliding contact with said sliding sur-
faces of said push-button member.

13. A microswitch according to claim 11,
wherein said opening is provided with a pair of
shoulder portions defining a broader part of said
opening at its outermost part thereof.
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14. A microswitch, comprising:
a casing consisting of a base casing half and a
cover casing half;
at least a pair of terminal pieces received, at their
intermediate parts, in slots provided in said base
casing half and extending substantially perpendicu-
larly from a surface opposing a corresponding sur-
face of said cover casing half, each of said terminal
pieces being provided with a first end extending in
a cavity defined in said casing and a second end
extending out of said casing;
a contact mechanism accommodated in said cavity
and electrically connected to said terminal pieces;
a push-button member elastically supported by
spring means and projecting out of said casing for
actuating said contact mechanism by movement of
said push-button member; and
a lever member having an arm portion and a pair
of lateral flanges extending from a base end there-
of and each provided with an opening which is
fitted upon a projection provided in said casing, an
intermediate point of said arm portion abutting said
free end of said push-button member, and each of
said flanges being provided with an engagement
portion which is engaged by a part of said casing
so as to define an angular position of said arm
portion most remote from said push-button mem-
ber.
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